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IRON ORE. 

By .rouN BrmnNmN10. 

The statistics which arc given in thiR report. l'efer 
solely to the iron ore mines located in the United 8tates, 
excltlding the. insular possessions and Ala:-;lm; they 
show that in the y<mr 1D02, 35,567,410 long tons of iron 
ore wore mined in tho United States, 25 state:-; 1ind ter
ritories contributing to make this total. ThiH include:-; 
13,275 tons of special mnngttniforous iron oreH ohtttinml 
in Colorado. These ores were included i>ecmum tho 
labor and wages expended on them could not b<\ segro
gittecl from those expended on the iron ores proper. 
The amount of true iron ore produced was 35,554,:1.:35 
long tons. 

Tho statistics included in thhi report do not show 
fully comp1mitivc data :for tho various cmrnus yoars 
heeause the inquiries 1it the different censw; periodH wnl'l\ 

not identical. However, Htich aH are shown will aid in 
1t study o-f past and existing conditiorrn. 
· Prior to 1880, the number of iron Ol'l) mines grew 
with the pig iron industry, individual blast :fm·rrncel:l 
depending htrgely upon mines which were adjacent to 
the plant or controlled by the Hame owners. 8uhse
qucntly, as blnst fornacc)s wore enlarged requiring 
greater amotmts o-f iron ore, it becmne nocess1iry that 
several mines should be combined nncfor the sm11~ man
agement, or that existing mines Hho.ulcl be exploited to 
a more liberal extent than before. 

In Table 1 the stA.tistics for each o-f the census years 
1902, 1889, and 1880 are presented, but ft re:mme o-f tho 
dltta, so far as it could be collated, for 1850, 18fl0, ttnd 
1870 is given, as follows: In :t.850 the "number of esbtb
lishments" was 197; the wage-earners were 2,Hl5, re
ceiving a total of $5H0,866 in wages; the cost of supplies 
and materials was $63,G51, and the value of the product 
of the regular mining establishments to which these data 
refer WllS $1,217,803; but the amount o-f iron ore 
smelted was given as 1,579,309 long tons. 

In 1860 the total.amount o-f iron ore mined from 157 
regular mining establishments was 908,300 short tons, 
or 810,982 long tons. These establishments g·ave em
ployment to 3,177 persons, to whom $901,852 was paid 
in wages, and $249,699 was the cost o-f rftW material. 
In addition, many of the large iron works of the conn-

try mined their own ore, the quantity thuH raised 
amounting to 2,300,075 short tom;, nmking the total 
qtmnti ty 3,218,275 ::ihort tons, or 2,873,4GO long tons. 
While tho short ton wa::; not desigrml;cd m:1 the unit of 
mensnre in .1860 or 1870, it was reported in 1880 and 
presunmhly was used at; prior cemm::ie::;. 

In 1870 there were 420 regular mining establish
ments, mnploying 15,022 wag'lH\ltruers, who received 
its compcns1ition $H,8BH,022. The cost of snpplics itnd 
nmtcrialH wa:-:1 $1,27D,5ml. 'l'hc prodiwt wa:-; 3,31l5, 718 
l':lhort toni':l, oquivalont to a,mH,81ll long tomi, valued at 
$1H,2(J.L,13H. '.l'his production does not inclndc the 
ammmt rttil':led, hdweon 800,000 1wcl \100,000 tons, by 
HOllHl of tho bl1u.:it furnace operators, so tlmfi at a low 
estinmte the procluetion or 1870 reached a tol:fil of nt 
lonst 3,881,801 long torrn, 

'L'ht1 inqnirirn; for the census years 1002, 1881.l, and 
.i880 werll mm'<I nmirly identicitl than tiny of the others, 
itncl thercforll a comparison of these gives results of 
greator immedhtte vnJue. The statiHtics for these peri
oc!H are Hnmmttrizecl in the following table: 

'rAmJn 1.-Comparatfoe sunmw.1·1p· 1880 to 190/B. 

' ,, 

1002 1880 181'10 
. ~ .... , 
Nnm!Jcr of mhrna ....................... 525 592 

(') •805 Nnmhcr of oj>ur11tors ................... · 832 (1) 
S11l11rlorl oflill n.lR, elorlrn, etc.: 

2,,105 •520 1,253 Nnmbot• ............................. 
Sn.htrlcs ............................. $2, 118, 280 $520,0•18 (i) 

Wngo-c1tr1rnra: 
88, 851 037, 707 30,415 Avomgomunhcr .................... 

W11gcs .............................. $2111-581, 792 $18, 880, 108 '$9, 538, 117 
Contrnct work .......................... i25, 292 $1, 578, 010 i:i Mlacolhmcons expenses ................ $i, 257' 71•1 $3, 795, f109 
Cost ol supplies 1mcl mntcrlals ••........ so,ooo,608 $4, 908, 988 $2, 894,011 
Procluct: 

35, 507, 410 1-1, 518, 041 7, 120, 362 ~mmtlty, long tons ................. 
nluo ............................... $65, •105, 821 $38, 351, 978 $23, 156' 957 

t Not reportocl. 
2 Estnbltshments. 

a ~'oromen lncluclcu ns wagc-cn.rncrs, 
<Salaries Included In wages. 

The number o-f mines in 1902 shows an apparent 
decrmtse o-f 67 since 1889, which was caused in part by 
a difference in the methods followed at the two censm:;es. 
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 are included, 257 which were being prospected, 
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01· in which shafts were being sunk, or which were 
temporn.rily idlo, being excluded. There have been 
nmrwrons con,.;olidations of importn,nt mines, thus re
dueing still further the number reported in 1D02. Tn 
many irrntanccs two or three mines which were formerly 
opemtcd imlepcndently have been nnited, comrnetod 
with common shrtftl"l or slopes, and tho ore usrntlly all 
mined under one numngement. Thus, the Cbapin miuc, 
on tlrn Mcuom inee mnge in 1VIichigm1, comhirn~s what 
wore formerly known as the Chapin, Lndi11gtou, and 
Hamilton mines; the Norrie mine, on the Gogebic nrnge 
in Michigan, emlimcos the North Norrie, Ea:::t Norrie, 
Norrie, and .Prtbst; and the Car? mine, 011 the s:une range 
in vVii>con:·>in, represents the Cary, West Cltry, and 
Odannh mines. Other similar con:mlitltttions in the 
Lake Superior and Sonthern districts could he lll(~ntionetl. 

In the l8RO censm; the n nmber of ostabli8hments wa8 
reported as 80[); this included a number of small opera
tions, especially in the eastern section of the U nit.ed 
States, which were afterwards abandoned bectrnsn im
proved tmrn:;portntion facilitie;; permHtcd the ntilitm
tion of tho richer ores of the Lake Superior clif1trict 
whero operations 011 tL large scale. were possible. 

Tho number of wt1ge-m1rmlrs nnd snh1ricd oflic:ials wa::: 
38,227 in 188H 11nd 41,256 in Ul02, lmt the <'mnpe11sa
tion paid them inereasecl from $14,40D,151 in l881l to 
$23,fi45,022 in 1002. It. would 11ppet1r, therefore, that 
the proportionate increase in the amount paid was nmeh 
grm1ter than in the nnmber employed. Thii'l il'l clue, in 
part, to the <liffcrent methods used in the calculation of 
the average nmnber of rnen employed. In 1U02 the 
number of employees in ftctive mine;; only wern consid
ered, and the nvemgo number employed during tlw yeltr 
wa;; reduced to eorre:,;pond with the number which would 
be required nt ''continuous employment for twolvn 
months to produce the <1nnntity of product. reportllcl." 
Thus, if 200 men 1'v1~1·e employed at an open cut; mino 
whiuh, owing to climatic conditions, coulil bo operated 
for only nine months during the ye11r, the iwerage num
ber for the entire year, its detnrminecl in Hl02, would be 
HiO instead of 200. The proportio1111te increase in the 
amount paid, therefore, is not i::o much gr()a((w tlmn that 
in the nnrnber of employees ns it might Heem from the 
stiitistics. 

Moreover, in the 188\l census itll of the pen;ous em
ployed at mines which were active, or might again l>e
come active, were included. If to the nmuber given 
for Hl02 in Table 1 those employed in the exploitation 
of mines not yet ::;hipping ore and in mines temporarily 
idle be added, the total number of persons employed 
would be increased from 41,256 to 41,551, nnd the 
wages from $23,645,022 to $28,822,33(). In iidclition, 
in rno2, 1,365 men were employed by contmctors in 
acti\re mines itnd in development work, the c:ontrnctors 
receiving $641,460. 

In the year 1889 the cost of supplies and mateifals 
was $4,9H8,D88, the amount paid in wages nncl siilaries 

wns $14:,·10\1,151, contract work eost $1,578,010, itnd mis
eellaneous expcnsns $8,7tl5,50H, n total of $24,781,058. 
fo the year llJ02 the total Wttges and salaries were 
$2H,li45,022, contract work co:,;t $4:25,2H2, snpplics and 
materin,Js $H,Oll5,(i(J8, miscellaneous expense;,; were 
$8,257, 714:, a total of $±1,333,mrn. 1 

'L'tthle l imlicttte:,; that in rno2 the quantity of ore 
mined waH about lfre t.imc;; the product, in l8HO, hut 
t.lmt tho vnJue of the Ol'L' prodtwPcl in l\JU2 wa:,; less tlmn 
three timeH that of 1H80. 

'I'lw tofa1l rnlue tlt tlw mim's of tho 85,ri!ii,±10 long 
tons of iron Ol'C producPcl during tJw )'Cttl' lH02 Wll8 

$tW,465,821, an avorngo of $1. 8-1 rwr ton. The vttluo 
of tho 14,518,041 long ton:,; prrnlncocl in the year l88H 
was $3H,Hill,U78, or $2.HU per ton. Thi:,; Hhows nu 
increase in qrnLlltity of 21,04\1,i{(ill long tons aJHl in vnlno 
of $!32,118,343. Beeansu of the greater use o-f fohor
sa ving appliances, ttncl othPr t'conomicH, l'l\HtLlting in 
pnrt from the eon:::oliclatiun of contig-nou;; mines, the 
avemge valnn per ton show:,; a rednl'tion of 4H cent.s, or 
20 ]X'l' ('tlllt. 

In the following statement tlrn 1wPmgo valuo at the 
mino per ton of iron oro i:,; lll'PHentPtl for th(\ et)nsu:-; 
ym1rs from l8HO to 11102, iiwlusi \'P. Tho lignrP11 for 
the regular mini11g· ()stfthliHhmcmt:,; aro ttdrnn for tl11~ 

earlier ymtrfl, ns the difforence in total n.monn!i would 
mnko lititJo 1•hange in tho averngo nLln(I per ton of 
prod net. 

A\'l~rttgt~ 
\'UltJLI Ut 
tho mine 
Jil'l' long

ttJll of 
iron orP~ 

lfifiO ....... .... ••. . ... • ••.••• .... . • . ... • . . . . . . • ... .. . ..... ........ •• . .. • ll~. !\\l 
1870 .....•.. ........... .... . . ...... ... •. .•.••.. ... . . . ..... ..... • • . .. .. • •J. :li1 
18HO .................................................................... :l.'..!f1 
1H8U .................................................................... 2.:\0 
mo~.................................................................... 1. s.i 

In thn earliPr ce11sns yt>ars tlw mines were nearer tho 
fornaceH, wbilo in thn later tlrn ore wnH cn.rriNl long 
distttnces to points of consumption. This explains, in 
part, tho higher Vttlne 11t the minos in former years. 

Deuelop1111mt m11'l.\-Iu t•m11wction with mining a 
certain amount of propamtory or oxplomtory work i:-; 
ttlw11ys required. In most of the producing minoH tho 
labor, cost of supplies and materiab, and rni;;cellarn'on:-; 
expenses ineidontnl to such work are chargccl to tht~ 
regular opemting expense;; nnd do not appettr ::;epttmtely 
in the rnpol'ts. There 11re, however, in addit.ion, n, 

number of mine::: which are mere oxplomtions or 
developments, not having prodneed any ore, or old 
mines which, having been abandoned, hH\'e been 
reopened. It is difticnlt to obtain accumto. informa
tiqn in reg!tl'd to the expenditures for work done pre
paratory to the actual shipping of the ore, especially 
where a company has not been organized, but HtlCh data 

1 Hl02 figures are exclusive of <knrelopment work. 
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as conkl bG secured are snmmarizod in the following
tablc: 

'l'AllLI~ 2.-1>e1.wlo1m11•11f 11•ol'k, 1111 .•fall's: 1f!O:!. 

Nmnber of mine• ...... , ..•...... 
Ntunber of operators ............ 
S1tlllried ofileinls, <•h!rlrn, etr•.: 

Number ..................... 
HlllitrioH ...................... 1 

Uniterl 
Rlit!PH. 

:17 
:l:l 

'28 
$~11. 7lf1 

W1tge-Pttl'lll'l'H: I 
'".I'otnl n.verngc I\tnnher ....... · '1ti7 
'rotnl wngrn-1 •..••••••••••.... I srnn,m1:.! 

A hove gronrnl- 1 

.Avcrngu nnmhPr . ... : '1~1 
\YngeH .............. ·I $1!20, asa 

Below gromul- , 
A vernge nmnh('l' .... i ·lti 

Contract W<;~k':goH ............... i $:!1, 2HI 

Amount ]lnltl. ............ ···1 $211l, ltiH 
Nun1ber of employeeH .. _.... :..!81i 

~Iisecllnnenns expenr..;e~......... $1i8, fiH:J 
Cost of HUpplieH Hllll llltttmittlH ... I $J.l:l, fill 

I ----------

i\Iil'hi
g'ltll, 

!I 
$8,2flU 

tlH 
~;,s,:mti 

ti8 
$:1\J,:lH7 

:m 
$rn, llli!l 

l"ii1i:i;.ii1fi" 
I $71, U\ll 
I 

I 

Minni•· 
HO{U, 

1\1 
Ji> 

Ii 
$:..!, ~:lti 

117 
$i:l, 7!10 

11~ 
$70, 2tli1 

ii 
$:l, ·lllii 

$mn, HUH 
2SJ 

$2, :i.ttl 
$00,illO 

All 
lltuh, otlH'r 

l"lt1ltPK.l 

:l 1ll 
Sl,llllll $~11 220 

·l .[fi 
$1,.1111 $2ll, 1:rn 

1 ·ltl 
$1, tl.~ll $1·11 li~l 

:i H 
$:1, aao $il,.11ri 

$:mo ,, 
$1-10 .. "$~;11.i~ 

$2,0:ltl $:1,f>lll 

1 ItwludeH opl'rtttorH cl!Htrihntl'tl nH f11!1011"" AlnlJtunu, 1: C111!!11ml11, 1: Colo
rn.c101 1; Inw1t, 1; New ,Ter8ey, 1; Nl'W York, l; PPnnHyh•ttnin, ~. 

Tnble 2 ::;hows that thorn wm·p H7 uonprmhwtivP minns 
cngng-ed in dcvelopmeut work in t.lw lT nited Stnt<'s in 
1no2, employing 28 salaried ollidnJ:.; and 1tn iwnmw\ ol' 
2fi7 w:tg·e-eamnrR, who reeoiyccl $l 77,Hl7; t;lw enst ol' 
Hupplios and materi!tll':l being· $HB,ilH imd tlrn rniscPl
ln.ncons expenses $H8,5i38. Thcsn mi nos wore t•ttpitalizPcl 
a.t $2,08(),000. 

\Yhile these tignre:-: do not rPpresPnt tlw J'nl I amount 
oi' expenditures fo1· this class of work during· rno2. tbt'Y 
give some idea of thn nxrw11:-:n 11ceL'ssm·y hcforo mi nos 
beeome proc1uctive. Tho moi:;t ac:th'o exploitittion of 
new cleposits wn.:; in the state;; of Minnesota 1tnd lVIfoh
iga.n. In most of the oldm l':lbttns, such its Nnw ,Jers(ly 
ttnd New York, little explomto~·y work was done;, 
except by active companins; snch work wm-i indudod 
in the reportfl o'f tho 1wtiw Ill iniug ope1:ationi:; of t.lwso 
companies. 

In addition to the mi1ws int'lncled in tho ithovc tttliln, 
there were 220 mines which appear to lrnvo hmm en
tirely inactive during rno2 a:-; regards proclnction or 
development work, no P.xponHeH for l':lnch work having 
been reported. 

The mines classed as idle should not he considered as 
including abandoned mines or opcning-H which lrnVl\ 

been idle for a long time witih no effort made to revivo 
them, nor do they include mines whieh havo been dis
nmntled. The purpose WttH to acltl to tho record stn,ti:-:tics 
covering· sneh mines or operntions its nmy lm producers 
in the near future. 

Oapitctl 8toek t?f incm'JHJJ'ated eOJJ1!}Htnl1i8.-It is di1li
cult to arrive at a fair determirnttion of the proportion 
of capital stock and bonds properly clmrg·cmhlo against 
iron ore mines when opemted hy eorpomtions owning 
blast fnrnaces and rolling mills, coal mines, milroads, 
etc., or by companies snbordi1rnte to parent organizn,
tions, or where the mining property is leased. Thus, 
A 1eases an iron ore property to B, who for this lease 
pays either n definite sum or, more often. a fixed or :,;]jd. 

ing- scale royitlty per ton for the ore taken ont. for a given 
time, usually a minimum annual output being st,ipn
lated. The openttions nmy be upon a Hmall part of the 
propt\l'ty owned by .A, hut if A places tt ndno upon it, 
this value would probably include the entire tmct. B 
mm 1ix no value for the iron ore property, being merely 
it ln:;sell, and would probtibly b!tse his valtmtion npon 
the royalty he pays eapitnlizccl, which will be constantly 
changing ns the mines are worlrncl energeticn,lly or other
wise, or as the demand for ore ii:; active or slack. 'J'lw 
owm\r or the lessee nmy or nrny uot be interested in the 
m1t1mfaeturc of iron. 'l'here itre caHeR where the mines 
uf nn iron producing· company 11re worked under lease 
for tlw aclvitntage of another company, because of the 
location of tho deprniit ns related to tlw works of the 
ownnr or the lnssec. 
· In some inl':lbmccs <"ompanioH organized yenrR ngo 
with moclemtn capital own or contl'Ol brg·e mines or 
land containing rmmrvos of ore, tho properties repre
senting numy timrni tho capital Rtoek of tho comp1my. 
In mm im1tirnce there iH a rocord of a c:ornpauy whose 
dividend::; in one ,YPltr e<pmlled the entire capibtlizatiou 
of tlw comp1tny. On tlw otlwr hand, org1inizat.ions 
rntpitaliv.ecl in lat,o yoarH lmve iron ore holdings of corn
pttmtivdy small vahw, or are apparently oYet' eapitnl
ixPd if tho nmrkPt value ot' the st<)('.k is eonsidmwl. In 
tlw statn of Mi111wsota Hon1e minoi':l al'tl owned in foe 
::;imp!<•; otlwrH aro on litndR belongfog to the Htate, 
whid1 iHstwK tt miniug- lmtso ttt n lixod roytLlty. Some 
of .tlw:·m mining lnnH<1s worn i'iecured by partiel':l who 
sold Llwm J'or a lnmp Hlllll varying according to the 
amonnt of ore whid1 ii:; bnlieved to exii'it on tho property, 
or lnnH<1d the pro1><1rty subject to the first and also ii 
seetm<l royalty, usually from () to 20 cents per ton, 1t 

minimum mnonnt of ore being specified to he won each 
ynar. In :-:ueh cal':lns tlrn companies operating the miues 
ar<1 in reality sublesseos, und there are instances where 
it third !misc lms been nmde, and the par value o:f the 
i':ltoek nmy not represent imything 1ike the true Y!tlno 
of thB ore deposit. In some of the Sonthom states a 
unmlwr of mines itl'f\ worked hy mining companies, 
who win the ore from the deposits and deliver it f. o. b. 
at the mine at a fixed mte, whioh is paid by the owners 
of tho proporty, and in this case the returns from this 
mining c01np1111y would merely reprosent the value of 
the equipment used, and would not include the value 
o:f the ore property, which nrny 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 o:f the· 
operating company representing merely the value of 
the lease and not o'f tho land. In addition to earnings 
on tho cnpital stock of the company 11 fixed or, in some 
cnses, !t sliding royalty is paid, which, in the latter case, 
is basecl upon the market. price of the ore; this royalty 
vahie is not reeognized in the capitalization. 
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The following tttble prmmnts the details of' the capitalization of the incorpomted eompttnies: 

TAm,E 8.-0API'fALIZATION OF INCORPORATED COMPANIES: Hlll2. 

United Slrtll'H. 

Number oi incorpomtlic1 compnuicH .............. .. 
Num\Jcr i·cportlng rn1pit11llzatlnn_ ................ .. 
Cupltul stoclrnm1 boncls fasnccl .................... . 

G11pital stock: 
Toh1! 11ntboriz<Jd-

Number of shrtreH .................... .. 
!'ftl'Ytllllc ............... , .............. . 

'l'otttl issucd-
Numbcr of sh1t!llH ..• _. ................ . 
Pttrvnlno ............................. .. 
Dividends paid ........................ . 

Com1nnn
Anthorlzccl-

Number of sharcH .......•.• 
rnrv11luc ................. .. 

Issnccl-
Nnmbcr ofshnres ......... . 
Par v1tlue .................. . 
Dividends pai<l. .......... .. 

Prafcrmd
Authorlzc<l-

Number of sh11rcH ......... . 
Parvalno ................. .. 

Issuc<'l-

Bonds; 
Anthorizotl-

Number of sh11rcs ......... . 
Pm·vnlne .................. . 
Dlyidencls paicl ............ . 

Numbor ............................... . 
P1trval11e ................ : ............. . 

IRsnecl-
Nnmber ............................... . 
l'arvalnc ............................. .. 
In to rest; p11icl .......................... . 

Asscs,monts levied ................................ . 

Number of !ncorporatcll comp1wies ............... . 
Number reporting cnpital!zution ................. .. 
Cap!t!tl Rtock ancl bonds Jssncrl ..•....••.••.•..•.•.. 

Capital stoclc: 
Total authorizccl-

Numbcr of shnrcs ..................... .. 
1'11r valnc ............................. .. 

Tol11l issncd-
Nnmber of shttrcH ...................... . 
Par l'rtlne ............................. .. 
Divlclomls rml<l ....................... .. 

Common
Autltorizccl-

Numllcr of sh111·es ......... .. 
l'ar v11Jue .................. . 

IRsni.•rl-

21·1 
ma 

$2·17' 7!l8, 070 

12, 358, 307 
$265, Ofi3, 900 

10, 672, •191 
$233, \!33, 470 

$G, 329, 405 

11, 700, 397 
$20·1, 052, •JOO 

10, 126, 02/i 
$182, 651, 625 

$3, 183, .J40 

058, 000 
$01,.001, 500 

5<15,866 
$fil, 281, 8~5 
$3, l•J5, uori 

·17,007 
$22, 647, fiOO 

37, 303 
$131865, 500 

~21,111 
ffOol,300 

Now .TL•ri-:oy, 

7 
7 

$5, !)88, •100 

63, 7f10 
Sn, 745, 000 

M,78'1 
$5, 388,400 

$7fi,OOO 

SR, mo 
$11, 18fi, 000 

Num lK•r of shtues. . . • . . . . . • . 201 JR! 
Pttr value .. .. . .. . . .. .. • . . • .. $2, 828,.IOO 
Divi<'lcncls p11id ........................... . 

Prcforrnd-
Authorlzerl-

NnmlJcr of Hht1rcs .......... . 
P1u• vnluo .................. . 

Issuecl-
Nnm bcr of Hluucs •.......•.. 
Parvnluo .................. . 

BomlR: 
D!vidcnrls pnld ........... .. 

Authorlv.cd-
Nnmber ............................... .. 
Par v11hrn .............................. . 

Issuccl-

2:;, 600 
$2, 500, O(Xl 

25, 600 
$2,MO,OOO 

$7f1, 000 

1, 000 
$600, 000 

AlttlJl\nm. 

27 
25 

$22, 122, 470 

l, 2371 7fitl 
$19, 927, 600 

1, 099, .143 
$17, •177, 970 

$,120, 999 

1, 1'17, 956 
$1•1, ll23, GOO 

1,037, (150 
$13, G\l:l, G!lO 

$200, 000 

89, 800 
$5, 10'1, 000 

fi, 239 
$ii,2:l9, li00 

•l,6-l<l 
$~1 O•H, fJOO 

~268, 291 

New York. 

10 
10 

$10, 129, 900 

00, 200 
$8, 9Dli, 000 

85,.l:M9 
$8 559, 900 

S3H,021 

7fi,200 
$7,49f!,000 

70,849 
$7$ 059, 900 

314, 021 

lfi,000 
$1, fi00,000 

15, oun 
$1, 500, 000 

2,tl?f> 
$1, !l7fi, 000 

Colomdo. 

---·---· 
18 
18 

~27, 70fi, ODO 

o,404, mo 
$28, 060, 000 

5.-Jfi.!,110 
$27, 6115, 000 

$102, 000 

(l,.J6'1,lli0 
$28, (\69, 000 

fi,,1(14,110 
$27' 065, 000 

$102, 000 

100 
$100, llOO 

100 
$100, 000 

Ohio. 

fl 
(j 

$fi98, 000 

fi1475 
$600, 000 

41,89f> 
$587, i\00 ............... 

5,,[7fi 
$61i0,000 

4,f\Ofi 
$087, fiOO 

................ 

................. 

............... 

................. 

................ 

70 
$3fi,(){)0 

(H~nrgin. 

u 
8 

$·1, 2;.ti BOO 

.IB0, 520 
$12,.119, 000 

.Jfi,308 
$'1, 107, 800 

114, 770 
$ll,3nI,fiOO 

32, fifi8 
$3, 170, BOO 

11\,750 
$1, 027,fiOO 

rn, 700 
$l, 021, rioo 

75iJ 
$208, 000 

18!) 
$76, 500 

PeJlllRYIYa· 
llitt. 

12 
11 

$fl, 46'!, 225 

li8,fi2(i 
~H. 381, 300 

39, Gl<l 
$2, Gl<l, 2~0 

$·la, fi79 

57,.J2(l 
$'1, asn, 1100 

~Inryltuul. Miclllgm1. ~IluueHnh1. 

~------.. -- ·--·- -- -·---

1 H al 
1 a2 2G 

$1,000, 000 $!lll,•t!IH,lltl0 $fil1,fi:121!.!00 

5, ooo 1. fl85, soo ~"18, rioo 
$fiOO, 000 $Hll, 3·!0, 000 $fl.!, iillll, 000 

f),000 
$500, 000 

1, ,19;,, :rno 
$lH, o:m, ooo 
$3, 270, •183 

75R, U22 
$tiG 1 .'lB~,2UO 
$1, 720, 1!83 

fi,000 l,831,3fi0 fi98,100 
$500, 000 $76, 240, 000 $:19, fioO, 000 

fl,000 
$fi00, 000 

500 
$000,0tlO 

500 
$500, 000 

D 
'9 

$1, O·JO, 000 

0,480 
$\148,000 

8, UfiO 
$8\lfi, 000 

·············· 
9,'180 

$9·18,000 

I 

1, 282,870 
$7B, os7, non 
$1, 8,ifl, fiOO . 

25'1,000 
$25, 100, 000 

212,WO 
$20, 952, 000 
$1, •12·l, 98:1 

10, 9()() 

$10, H50, 000 

!!1 uno 
$2,.!JU, 000 

$Ch~mo 

Virg!nil1. 

l8 
11 

~tfl, 702, GOO 

70,tlf>O 
$0,0tlfl,000 

fiO, 020 
lm, 102,llO(l 

$52,f>OO 

!H, ·JOO 
$Ii, 440, 000 

flfi0,002 
$85, li40, 200 

$290, 000 

250, •JOO 
$25, !HO, 000 

208, 920 
$20, 892, 000 

$1, 42,1, 983 

\YiscmnHin. 

- ··~-----·· 

7 
(j 

$7, B35, 375 

800, 200 
$7, fi20, 000 

292, Rtri 
$7,mm, a10 

$2RO, 000 

BOO, 200. 
$7, 520, 000 

:!H, n7fi R, 950 fiO, 776 
$·1, 077, GOO 

$fl'.!1 fiOO 

292,810 
$7,a:m, :m $2, 573, 2rio I $89fi, ooo 

$-la, li70 .............. 

1, 200 
$•15,000 

1,039 
$<10, O?fi 

2l1,an 
$2, HfiO, 000 

............... .............. 
·············· ·············· 

J.J5 
$1'15,000 

$280, 000 

fl,200 ····--········ 
$62fi, 000 ·············· 

fJ,250 -·-··········· $52!l,OOO ·············· 

f>O·I .............. 
$000, 000 ............... 

}ifhumnri. 

Ii 
·1 

$;105, 000 

oa, ~no 
$335,000 

33, l!f10 
$305, 000 
$'10, (JOO 

os, ~mo 
$335, 000 

All other 
H[ll[CH. 

l l·l 
~ 10 

$3, 083, iiDO 

11 1L251 •1UO 
$2, 969, 000 

1, 225, 13fi 
$'2, 733, f>Ot) 

$\l,840 

1, •12fi,.1UO 
$2, 9G9,000 

i, 22r>, lafl 
$2, 733,f>OO 

$9, &10 

.............. . .............. 

.............. 

................ 

~mo 
$350, 000 

Numhur................................. 1,000 1,070 21 25,371 
Par val llll............................... $1100, ooo $1, mo, ooo $10, rioo $21.sr,o, ooo 

145 flO·l ............... BW 
$:lfJ0,000 $1A5, 000 $000, 000 ·············· Intm·est p1tirl............................ . . . . .. .. .. . . . . . $63, fiOO $<120 ~141, 150 

AssesRments lcYlocl .............. __ .......................................................................... . .... ··$r.2;000· $25, 000 ............... $1lofi00 
$1, 800 $1\0U ·············· 

lJncludeR com)lanicis rlistr!lmtc<l ns follows: Gonneotieut, 1; Kentucky, B; M11ssnolnrnuttH, 1; Monttt111t, 2; North G11mli111t, ll; Texns, 1; Utiih, 2; Wi•oming, 1. 
•Includes comp1111lcs rliHtr!lmtcd its follows: Conncctient, l; Kentucky, 3; Ma8s11chnsettH, 1: Montann, l; North C11'.·olh111, l: •roxa•, l; Ut11h, ;J,. 

In the stn.tistico; presented in Table 3, where the iron 
ore lands were owned by companies operating blast 
fnruaces, steel mills, or other industrial enterprises, an 
effort was made to secure. 1u1 ap1)roximate proportion 
of the ciipitalization which would properly be charge
able ngf1inst the iron ore mines, hut without success, 
and in such eases the statistics are for the entire cap
italization of the company. 

'l'he tn.ble shows that a large proportion; 64. 7 per 
cent, of the cnpita1ization of stock itnd bonds was re-

ported from the iron mine:; in Michigan, Minnesota, 
ltncl wrisconsin, which, with the exception of lt few ont
lying mines, are embmced in the Litke Superior region. 
These three Htates produced 76.1 per cent of all tho 
ore mined in 1H02. 

Next to the Lake Superior region, Colorado shows 
the largeat capitalization, bnt much of the iron won in 
that state is from mines of thl~ precious metal. In 
some instances this argentiferous iron ore is the only 
mineral at present won from the operation, and there- I, 

l
l 

' 
' 

i, 
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fore the rmtire capitalization (originally ba:·md on the 
supposed viilne of tho mine as a preciou;i motitl pro
dneer) is included in the iron ore report. 

Alnlmma ·ranks next to the I~ake Superior region aml 
Colorado in the mt pi talization, its wonlcl natnrnJly he 
expeeted from the large amount of iron ore prodneed. 
New York, New .Torsey, Virginia, Pennsylviinia, and 
Georgia follow in the order named, the remaining 
states being eomparntively unimportant, HO for as the 
capitalization of their iron mining companies is Mn
cemecl. 

In the year 190'2 the capit11lization, iiwlnding funded 

debt, of ma incorporated companies owning active iron 
ore mines reached 11 totnl of $247,7H8,D70. In the year 
l88H returns wern soeurod from tho 1rn2 different mines 
of tho vulno of the lancl, buildings and fixtures, tools 
and implements, imd the amount of rntsh 11ncl stock on 
hnml, showing a total of $100,76G,1DD. Therefore, no 
infornmtion of compar!ttive v1Llue is obt!tinable from a 
stndy. of tho roports of the citpital invested in iron ore 
mines at tho two cPmms poriods. 

Emp7oyee8 and 1oar1e8.-'l'ho following table shows the 
1wer11ge number of wage-eiirnors employed during each 
month in iron ore mining, liy states and territories: 

T.un,B 4.-AVERAGE NUl\fBI!:H OF WAGE-EAHNJms EMPLOYED DUlUNG BACH MONTH, BY STA'rES AND TERRI
'rcmrns: rno2. 

All other 
United Al1t- Colo- Gum·- Mm·y- Mh1hl- Minne- MIH· New Nmv Ohio I'LmnHyl- •rm1- Vil'- Wis- Btlttes 
Sttttes. humn. rnllo. gi11. html. g1u1. Hottt. smirl. .forse)'. 'York. · · vunltt. m1ssee. ginin. consin. nntl terri-

torieH,1 

-------------·- ··-·-···-········ 

'l'otnl1werngo number ••. _ ....... 3H,H51 •1,HtH '118 tiHH 7li U,·lf>li 8,2nu 1·18 l,litill nori JH 1, 140 1, 2\1\l 2, (jfi(] 1, 361 723 

Avumge number of mLm lli yo11rs 1uHI 
0\"0[ • • • • • • .... • • .. .. .. • • .. • • • • • • • • • • • BH, B3B .[, 7:!8 418 (j.j7 !i-1 H, .J.lll 8, 2o·l 1'17 :1, Oi1r1 !!Gil lll 1, 118 1, ~ori 2, ,ma 11 ao1 720 

,Tnnunry ......................... _, 

~~~;.~Y~?::::::: :: :: : : : : : :: :: : : : :: : 
April ............................ .. 
M11y .............................. . 
.rune_, .....•••...................•. 
July ............................. .. 
AnguHt ........................... . 
8eptember ....................... .. 
October .......................... .. 
Novc1nlJcr ~ ....................... . 
ncemnbcr ........................ . 

A vurngc nnmbcrof boysunllcr16 ycttrH. 

J1unmrr ................. _ ........ . 
l'ubr1111ry ......................... . 
ll!rtrcll ........................... .. 
Ap1·1J ............................. .. 
M1iy .............................. . 
.June .............................. . 
July ............................. .. 
AnguHt .......................... .. 

tc:R~'G~1~~1:::::::: ::: : :: :: :: :: : : : : :: 
November ........•.•..•••.•....... 
December ........................ . 

3il,HM 
as, um 
3'1,71'1 
3(i,H2U 
30,2\Jl 
S0,1111 
•10,1\9-1 
41, ·1~0 
41,259 
·10, 058 
BU,Rriu 
88, 700 

filH 

.JOG 
8!17 
•JM 
497 
fi:l\l 
581 
li7il 
fi\)9 
rios 
r.70 
fl42 
fitl 

•1, SfiH 
•J,.l():! 
·l.016 
4,orm 
4,0!l:l 
•I, 711i 
•l,HliO 
4,887 
•I, 8!11 
4, !l87 
4, 030 
•1,802 

12(j 

11:1 
102 
118 
lUll 
117 
lH 
12·1 
14:1 
HB 
1•11 
H7 
Hl 

•.t:l7 
•128 
•12fi 
•JS a 
·lllll 
·ll:l 
Bill! 
·LOii 
412 
407 
·187 
•11\J 

OG2 
li50 
OH 
(lfi!I 
670 
678 
(i(il 
6(H 
fi.17 
oao 
70:; 
11\JO 

11 

:m rn, .nr, 
:m 12, HnH 
80 11!, H7B 
7r, t:I, \).ill 
HB H,l;()B 
•17 1-1,:mu 
92 l·l, \177 
85 lfl,:MO 
HB 10,Hl 
n lft,•l·Hl 
r10 H,llll 
·11 14, 4•Hl 

12 

Ba 2 

lO 

7 
Ii 
(j 
8 
8 

10 
l1 
1:1 
M 
l:! 
lil 
11 

•JU 2 
:m lR 
'11 10 
Bli 18 
BH •l 
·lll 17 
.J1 HJ 
•HI lH 
•IH 111 
•Jli 1tl 
.Jn 12 

Ii, 210 
li1 lHH 
ll,HO 
7,ll7(1 
8,oM!l 
H, 7fi\l 
0 1 lU~ 1i,.mo 
ll,Oiill 
U1 ·l·IH 
ll, :lOH 
H,1172 

2 
2 

108 
u:i 
ll:l 
13•1 
H7 
Jr.B 
lH2 
182 
llH 
Jiili 
rntl 
lttti 

~ """j' 
2 l 

1 
1 
l 

2 l 
~ 2 
2 2 
·~ 2 

1,·litB 
1,n:m 
l,fiHO 
l,118·1 
l 7'l" 
1:7(ii) 
I, 77rt 
l, 7(12 
1,0IH 
J, !i·l7 
!,tll7 
l,Ol2 

\l(lft 
8li~ 
1)28 

1,0U7 
Ufi\l 
IJH\l 
89·1 
!!78 
ll·Hl 

1,0lU 
\)\)() 

l, om 

a1 --1;\i7.1·1~12o- 2,rno 1,ami"·--
uo l, 021 1, 11:! 2, 1().1 1, 372 

112 !1!10 1,J:H 2,l!ll7 1,35u 
llrt 1, 071i 1, 208 2, B\Jll 1, 3\JS 
12ii l,102 1,250 2,G!H l,·12U 
11>8 1, 100 I, 271 2, 082 l, ·IUB 
H1 1,220 t,2m 2,8'11'> 11au2 
l:l7 1,17\l 1,271 2,8'10 1,·121 
HH 1,18·1 1,217 2,718 l,:mr. 
121 11 um 1, :.?2n :.?, 077 1, 1Ho 
127 1,lrtH l,l\15 2 318 1,227 

8\l ·1,rn11 1,rna 2:2oa 1,181 

10 
10 
10 
29 
29 
ao 
so 
3'i 
31 
23 
15 
rn 

O·l lUB 

Hii l•ll 
H!i 1B7 
88 JG•l 
\l3 180 

101 2](1 
102 212 

IH 280 
1!8 228 
119 22•1 
\)3 211 
oa mo 
9ll 174 

7 

2 
2 
4 
6 
6 
8 

11 
12 
9 

10 
8 
6 

f>fi3 
fi30 
f>ll 
678 
770 
780 
807 
812 
703 
72() 
7lfi 
865 

a 
3 
2 
2 
3 
8 
3 
4 
4 
4 
I 
4 

truelullee opemtors <llstribntecl nH follnwH: Connl'(\tienl, l; Kenttwky, a; MllHHlltlhnHottH, 1; Montmm, ll: Nuw ~fcxico, 1; NorU1 U11rolln11, 8; Tuxns, l; Utnl1, 4; 
Vl'rmont, 1; West Virgini11, 1. 

These statistics show prnctically steady employment 
in such st.lites its Alabanm,. Georgfa, 'r<mnesHeo, and 
Virginia, where the climu.tic conditionH do 11ot interfern 
with rnining opemtions; ttnd oven in tlrn i:;tate:s of Min
nesota, Michigan, and Wisconsin, the varitttion in tlw 
number employed ·Was less than generally prrnmnwd 

· to be the case. This was undonbteclly duo to the :foet 
th11t the demand for ore encoumged a considemble 
11mount of ''dead work" and underground exploitation 
during the winter months. It is probable that fignreH 
for the year Hl03 would show consiclembly groator 
variation between the seasons tlmn thoso for 11J02. 

While the states .of Minnesotit and Michigan pro
duced 76. 7 per cent of the iron ore mined in tho United 
States in rno2, the average number o:f wage-earnors in 
those states represeutecl only 58.5 per cent of the total 
for the country, and a calculation shows that for eaeh 
wage-earner in those sttites 1,156 tons o:f iron ore were 
produced. Similar estimates for important producing 
states and for the country appear in the :following table, 
to whieh the figures for 1889 have been added for the 
purpose of comparison: 

'.l'Am.1i 5.-'.lhirn rl{fron oi•e 1wocl'llced per wage-earner, l!y states: 1.90fl 

and 1889. 

,-----=---=-===-===-============ -----·- ! 
1002 1880 

HTA'rFJ. 111mntlt~ 
Num- 'l'mrnof QU1t11tit)' Nnm- 'l'onsof 

rrnduc1ocl 
bor of ore 11cr rcroclneccl 

her of ore per 

( ongtona). wngo- wnge- ( mgtons). wn.gt~· wage-
t~arncrs. enrnor, earners. Ollrt!Cl', 

·----···-··~-·-·-
--•n-•-o-• --·-··- ---· ----. 

TTnlt1!d Stntl's ..• 35, 1\07,410 38,851 om J.l, li18, 0'11 SO, 341 399 
;_;;:::;:.::::.;.:..::.:..;,:.:..:. . ..:.. :;;=-:;;;:;;;;-.::::~ 

--~·-· =;::;...-= --= 
Mlnncsnl11 ............ 1.1, 137, 050 8,250 1,83·1 80•1, 508 1, 6!17 509 
Mkhlg1m ............. J.1, 131\, 215 lA,456 770 5,85H, 169 12, 496 469 
Al11luim11 .........•.... 3,57•1, ·17'1 .J,804 7115 1,070, 319 8,019 520 
Virl{!nilt 11U<l Wost 

121080 8112 fill, 205 2, 307 222 Vlrglnln ............ l 978, 301 
'.l'l!lllH!HHL\0 •••••••••••• 87•l,M2 1, 200 fl73 •173, 29-1 1, 4i8 820 
Pennsylvnniit ......... 822, 1!32 1,HO 722 1,560, 23·1 4,210 370 
WIHccmsln ............ 788, 996 1,atll fl7(! 837, 399 1, 737 ·182 
NcwYork ............. 1\55, 321 905 575 1,2117,537 3,011 41•! 
Now .Terney ........... •141, 870 1, 600 266 ·115, 510 J, 780 283 
C1eorgl11 111Hl North 

'330, 55-1 '088 •!80 258, 145 736 351 Ctt1'ollnn ............ 
Coloratlo .............. 300, 572 418 738 109, 130 860 298 
1liHHOllri .............. or., 308 1•!8 4•!8 2flli, 718 678 892 
Ohio .................. 22, 057 111 20·1 I 2M,29'1 1,565 H\2 
All other stllll'S ltrHl 

tcrrltorlcR ..•••..••.• llfi42, 009 971)9 0781 •291, 523 41, 252 23 

·-
1 InclncleR Virglnl11 on!~·. 
2 Includes Gcorgltt only. 
n Includes Connecticut, Kentucky, Mnrylund, MnRsnclmse.tts, Mont11nn, ~ew 

Mexico, North Cnrollnn, Texns, Utnh, Vermont, Wost Vlrginm, ~nd Wyomllllj; 
•Includes Connecticut, Dclnwttrc, I<111ho, Kentucky, l\Irtmc, 111n~y1nnu, 

Mnssnchusetts, Montana, New Mexico, Oregon, 'l'cxus, ut11h, 11uc1 Wasllrngton. 



400 l\lINES AND QUAIUUES. 

It shonld he pointed out, in connection with the :fore
going trdilo, that the increase in lfl02 over l88H in the 
productive cnpwity per wagc-oamer is prolmbly con
siderably less than is indicatncl by tho tigure:-1, owing to 
tho difference in the method of computing the 1ivernge 
number of wage-earners n,t the two censuses. 

An analysis of the i;;tatistics of wage-earners presents 
some interesting features. In Tnble 14, showing· the 
detailPd statistics, it will be noted that out of rt tobil of 
38,851 wage-earners, 23,082 arB reported as employed 
below ground. That is, of the total number of wag·e
eru·um·s engaged in the iron ore industry 5DA per eont 
are employed below tlrn snrfoce, tlrn renudndor being 
eng-rigwl upon surface mining or upon the work above 
ground. It is also ::;hown that ont of n, total of 38,851, 
tho8e returned as miner8 u,ud minors' helpers, nmnber 
20,849, which suggests that slightly m/er one-half ol' 
those engaged in the iron ore indnstry mny be consid
erecl as actually digging the ore. 

AR iilreadystatecl, exiict comparisons hctwlien the m11n
ber of wage-earners n,t the Elevon th nu cl Twlilfth eensnHCH 
ctw not be 1rn1de, by reason of thn.fact thn.t in 1002 the num
ber of employees wrtR reduced to the basis of pmc
ticnlly continuous work (300 clnys) clnring the year. 

However, out of a total of 37, 707 employees reported 
in 188D, rn,708 were returned as working below ground. 
The miners antl liihorers below gTonnd, who may he 
eomddered as representing miners and rninei':-;' helpers, 
showed a total of 18,0ll in 1880. The miners engaged 
in largo open-cut operntions were clasHed n-H laborNs, 
and if the nmnher of these be added to the above total, 
and this ag1iin corrected for the employees who wore 
not actually helpers, the re:mlting figure indicrites that 
practic1tlly the Sltllll\ ratio held good in 1881) HS lll ln02, 
namely, that about one-lrnl:f o:f tho wagc-mwnm•s at iron 
ore mines umy be considered as having· actually dug· the 
ore. 

Table 1± Rhow:-1 also that; a nurnber n:f thu miner::; 
worked above gronnd, and thiit a htrgo proportion o:f 
the mH•.lnsHified labor was employed below the surface. 
Tho nnclrissilied lahor represented about 2D. 0 per cent 
of all !;hose engaged in the iron ore industry. 'L'his ii:! 
1wcmmtcd for by the fact that in a munber o:f the lnrgn 
open-ent mine::;, where the opemtious were carried on 
hy stoam Hhovel, tho only skilled help was retdly those 
engaged in the lmndling of machirnwy, trains, etc. 

'l'ahle () shows :for 1!)()2 the distribution of WILg'O

O!tl'llOl'S ueconling to driily mtos of p1iy, by states. 

TADLic G.-DISTRIBUTION OF WAGJ~-EAHNJWR ACCOlWINn TO DAILY HATES OF PAY, BY S'l'ATES AND 
'l'ElUU'rOIUER: l002. 

(I~a.eh cmmuln.tivo percentage Hlww~ the proportion of tlw totn.J 111nnlier receiving u. wnge us gn~at ttH, or gn•u.ter thnn, the lowe8t wngl~ of tlw given wnge group.) 

lTNI'l'EH 8'1"ATI~H. Alu\HAl\lA. Mlf:l!WAN, ~mrngso'rA, NllW Wll8J>:Y. NI~W YolUL 
--·~- --------·--~··- -- -·---~----·--·~-·--·--" -

HATE PHlt DAY .Avor- Pet• C1unn- Aver- Per Cu mu- Av<.•r ... Pm· Cnn1u- .Aver- Por Chunn- Aver- Per Cunnt- AVt!l'- I)er Cnmu-
( JJOJ,J,,lRS). llgB ecnt ltttiYtJ age eent ]1lti1'C ngo cent l1tt!Ye 11ge ecnt llttiye 

llg"C l!Ollt lit ti 1' ll 1tgo ucut Jn!lni 
ll11lll· ol pm·· 

ll\11ll· of ]1t,W- 111un- of pm·- num- of pel'-
ll11lll· of }H.~\' .. 

ll\llll· Of }\Cf· 

Iler. totnl. l!L'lll· her. lnlnl. cunt- lwr. totnl. eent- ber. to lit I. cent-
!JC!'. lot11l. /llmt- her. totnl. eent· 

ago. llg't~. nge. ngu. 11gt1, ugc. 

Total ...•....... l:J8,8fl1 100.0 ........ , •l,81i·l 100.0 ........ H,•lfltl 100.0 ........ 8,2iiti lotl.O ........ 1,GllO 100.0 ........ 9!ifi 100.0 ....... . 

LclH8thnno,rio ......... -1.11 o./ 100.o'= 21 o-:-:i= 100.u====- 1 (') - 100.0 ======== 
-0.rio wo.74............ 210 n.1 99.r. 87 u 9\l.o ······i· .. (2;·· .. i1i(1:0· ........ ....... uu.o ······a· ... ox ""ioo:o· ········ ······· ········ 
0.75 to0,99............ 85:! 2.2 98,\l 209 ·1.3 07.8 rn 0.1 ()\),\) 9!1.11 B 0.2 99.6 ..... T "''o::i· '"ioo:o 
1.00 toL2L .......... •i,618 11.U 911.7 1,239 2fi.fi 9:l.fi fill 0.•1 99.\l ..... ff ... o:i· 99.9 47 2.8 99.4 170 17.6 99.8 
1.25 to l.4H.... • . . . • . . . 2, 87·1 7. ·l Rt. 8 7•la lf>. H !18. 0 1>18 J. 0 99. Ii 17 0. 2 9\l. \l 301 23. 6 90. B 219 22. 7 82. 2 
l.fiO tol.74 ............ ri,.1118 14.1 77.<1 1,601 30.9 52.7 1,022 11.2 \l8.5 211 2.6 llll.7 G\l3 ·11.7 73,0 oJ.18 •JG.4 !ill.Ii 
1. 7f> to J.U9............ 7, !l.J.1 18. 9 mi. 3 8ii8 17. u m. ~ a, OH 2ri. o 87. a 1, 763 21. .J 97. 1 .133 20.1 31. 3 64 o. 7 13.1 
2.00 to 2.2·1............ 8, fl:!U 22. O 4·U 169 3, fi •l. 2 4, 182 28. II 62. 3 3, 'W.l 41. 2 75. 7 f>7 3,,1 fi. 2 BO 3. 7 0,.1 
2.2i\ to 2.·19....... .. . . . 4, 862 12. fi 22 .. 1 5 0.1 o. 7 s, rnn 21. R a:i. 7 1, am. rn. ri :i.J. ri 25 1. 5 1. 8 H 1. r, 2. 7 
2.50tn2.74 .........•.. 2,511 11.4 9.9 23 O.fi 0.11 1,.121 U.8 11.!l 8!i7 10.ii 18.0 ll 0.3 O.B 5 0,5 L2 
2.75 to2.99............ ll30 1.6 3.5 1 (") 0.1 18-1 1.:J 2.1 8\lO 4.7 7.6 ...•.... ....... .••..•.. a 0.3 0.7 
H.00 to 3.2·1............ ,JM l. 2 1. 9 o. 1 o. 1 7<1 0. fl o. H 93 1.1 2. 8 . . .. • . • • . . . • . . . . . • . • . . . a o. g OA 
8.25 to 3.49............ 77 0. 2 0, 7 .. •. .... . . . ... . .•••.•.. I:! 0.1 0, 3 4'1 O. f> 1. 7 . . .• . . .. . . .... • • • • . . . . . • . . . .. . . . . .. . . . 0, 1 
S.fiO to 3. 74... . . • .. .. . . 125 0. 3 0, fi .. . . • • • . . . . • • . . • • • • • • • • 18 O. 1 O! 2 M O. 7 1. 2 • • • • .. . . • • • • • • • . • • • • • . . . . • . • . • • . . • • . . • 0, 1 
3.75 to 8.99.... ........ 7 (2) 0.2 ........ ... .... ........ 2 (") 0.1 <I (2) O.li . . . •• .. ....... ....... 0,1 
'J.00 to-1.24............ 30 0.1 0.2 ..•.•... ....... .•.•.... 7 0.1 0.1 7 0.1 0.5 .::::.:. ::::::: ::: •. : .. • l• 0.1 0.1 
4.25 nncl oyer. • . • . . . . . ,13 o. 1 O. 1 . . . . . .. . . . . . . . . • • • • . . . . 2 (') (2) 29 0 .. 1 0,.1 ...••..•......•.•••....•...............•...... 

ll-'TE !'Ell DAY 
(DOI,LAll8). 

Pl~NNSYLVANIA, 'fl~NNgSSEB. YIItGlNJA. WISCONSIN. 
•ALI, OTHI~lt STATER ANJl 

Timnrronrns." 
-----·---- ---·-- --·- - .. -·-~-~-----.. --

Averiige t f lnliYe Ayer11gc cen~~'f lntIYc Avcrngc eentof lnt1ve Average centof latlve Averngc t•cn\<>f latl\.c 
number. cfb\nf. per- number. liJtitl. 1>er- umnbcr. ·1 t 1 per- number. 1 t 1 per- number. t t 1 · per· 

centnge, eentagc. 0 •t • centnge. 0 11 · ccutngo. 0 tt • eontugc. 

Per Cumu- p CUJ!lll· Per I Cm)lU· Per Omnu- Per I Cum.n· 

--1-·o-t-al-.-.. -.-.• -.-.. -.• ·
1

--1.-1-.10 rno.o. :-~~.-::-:- 1,200. 100.0- ~~:~~~::-: - i;oR(;- 100.01~......... 1,361 -;:o'.'.:~ ..... :: ... · 2,1G4- ·-10~.o- ···= 
Les~ th au D.60.. . . . . . . . 8 0. 7 100. 0 2 O. 2 100. o 90 :l. o J 00. o . • . . . .. . . . .. . . . . . . . . • . . • . . . . 1:J O. 6 100. 0 
0.50 to 0.74. .. .. . . ... . . 10 o. 9 mi. a 48 a. 7 99. H 80 3. o 96. 4 47 2. 2 99,.1 
0.75 to0.99............ fi7 n.O 98,·l 258 rn,9 9G.1 146 5.-1 93.4 ........ ,j ..... o."3" .... ioo."o" 162 7.ii ~7.2 
l.OOtol.24 ............ 411 8G.1 98.4 ,140 33.9 70.2 l,li9B fi9.8 88.0 4 0.3 119.7, Of>3 80.2 89.7 
U5 to 1.49. · · · · · ·. · · ·. 336 29. 5 57. B 113 ll. 7 42. :J 679 21. 6 28. 7 14 1. 0 99. 4 314 14. 6 59, 5 
l.50 tol.74............ 2'10 21.0 27.8 24'1 1K8 3:l.<l 123 4.6 7.1 105 7.7 98.'l 278 12.8 <lf>.p 
l.7/itol.99 ............ 28 2.4 0.8 11 0.8 H.8 22 0.8 2.5 451 33.l 90.7 100 4.0 SZ.2 
2.00 to2.24....... .... 21! 2.0 4.'l 211 1.li 1.J.(l 2s LO 1.7 582 42,8 57.0 8'l 3.9 27.6 
2.25to2.49 ............ 8 0.7 2.4 121 9.3 12.6 6 0.2 0.7 153 11.2 1'1.8 13 o.o 23.7 
~.5oto2,74 ............ 2 0,2 1.7 39 B.O B.2 8 0.3 0.5 39 2.9 3.6 102 4.7 23.l 
~. 75 to 2.09...... . . . . . . 17 1. 5 1. 5 . . . . . . . . . . . • . • .. .. o. 2 ,1 o. 2 O, 2 6 o. 4 o. 7 25 1.1 lS. 4 
8.09, to B.2L ·• · · ...... 

1
.......... . • • • • • • • . • .. .. • • .. 3 o. 2 O. 2 · 1 (') (') . • . . . • .. . . . . . . . . . . O. 8 275 12. 7 17, 3 

rn~l~L I+ : U UUI_!HHH++::::::+ jji J!···~ ·lL Ii 
!Iucluc1es 8, 105 wagc-e1trners, paid h,- tho ton, for whom !11'Pl'tlgt• tl!lily @rning~ l\re shown. 
-Less th11n one-tenth of 1 per eent. -
3 In9!11~les Colomilo, Connccticnl, Gcurglu Kontuckv M1irrh11Hl ~lttsR11chnHettR ~liHsnnri i\Ioutt11111 New Mexico North Oarollnn Ohio, 'l'exns, Ut11h, Vermont, 

West V1rgmla, and Wyoming. ' ·' ' ' ' ' ' ' 

I 
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In tlw preceding tahlP tlH•. rlistrihntion of wnge
cnrnPrs, :weordiug to (lai ly mtcs ot' pay, is shown sopn
rntl'ly for the H Htates which roportl\<l morP tlmu 1,000 
wiigo-cnrm•r::;, 1U1cl 1dso for Now York, whid1 is tlrn only 
other st.atP in whid1 the mm1ber o:f wagn-car1rnrH 1tp
proxinmt<•d 1,ono. 'l'hoso ll states gtwn omployment to 
3tl,li87 wagc-eitrtwrs, or 11,t:A pt1r cont of tho total nnm
hm· employed in th ii; indm;try in Uw U 11ifod States. 
01' tlrn ;;tatci; for which stlttisticl'l are prt'i'lt>ntod sopn
r1ttni}\ l\Iiimosotn l'lhow:,; the highe14t, rntrn; nt' pay, ll7.1 
por et•nt of t.he wngc-carm\rs having rncnh•ed at lea:-:;[; 
$1.7fi por <lay, and 84:.5 per cent of thmm $2.2i> por chiy 
01· over. The rates of pay were only slightly lower in 
Mielli~tnll and \Visconsin. In the :fomw1· st.at.o ll.~ per 
cent rpc•oiv!'d between $1.50 and $1. 7,l, whilo in Wis
cousin tlw proportion wit.h rn.t.os of $::J.2il or O\'ln' wns 
cousidemhly snmller thnn in .1\ilinnm;ota. Michign.n, 
:i\IinnPsot1t, mid 'Yh;consin const,it.utn the Lttlrn Snpcrior 
district, and tho ratns i 11 t.lwso a stntns woro nmLnrhtlly 
higlmr t;lum tho:-,;(\ in t.he otlwr ;;tn.tes. In P1ich of the 
a stittes of tho Lnlrn Superior dist.rict th(\ hnlk of Llrn 
wag-<H'lll'rrnrs recniyed $2 pm· day or ovt\r, while in 
mwh of tho othor sbttes for which statisties aro shown 
sepamtely, pmel:ic1tlly nil the wngo-nttnwrs rnceivml 
lnss thnn $2 per clay. 

The 8tntc in which thn clitily rnteH of pay ttppronchod 
mmit nmnly thoHo o:f tlw Lake Rnpnrior distriet is New 

.Terney, where the range of wages for 91.4 per cent of 
t.he employees was from $1. ~5 to $1. DH. New York, 
Alabmna, Pennsylvania, and 'Wisconsin follow in tbe 
order nnmecl. New York shows a eonsiderable number 
with rates ot' lei;s than $1. 25 per day itncl a compRra
ti vely small nnmber who received as much ns $1.75. 
Tu Ahtb1tm11 the bulk of the wage-earners, 89.3 per 
cent, received between $1 !tncl $1. 99. There was very 
little difference on the whole between the rn.tcs paid in 
l\mm;ylvn.ni1t and those paid in Tennessee. The pro
portion rccei viug $1. 75 or o''er wail greater in Tennes
see, but the number who received less thm1 $1 was so 
large as to offset this. H11tes were lower on the whole 
in Virginia than in any other Htn,te which reported a 
large nmnber of wage-rntrners, only 7.1 per cent of the 

.total number having been pitid tt8 much as $1.50 to· 
$1.. 74: per dity. 

1\tble 7 shows the distribution of the wt1ge-earners 
employed in mo~ in the mining of iron ore among the 
sevcrnl occupittions and according to dn,ily ru.tes o:f pay. 
.For mch occupation the iwemgo numhet· employed dur
ing the yrnir :it :-;pecilie.cl rnfos, nnd the percentages 
which thei;o uumlwrs form of the tot.ltl number, !tro 
givPn. In iw additional colnnm these percentftges nre 
ncc•mnulated, thus rendc~ring it possible to detormine 
wlmt proportion of the totitl nnmlmr rccoivod lli':i mnch 
itl'l, or more tlmn, IL given ratn. 

'l'ABLm 7.-l>IH'l'HIBlT~rmN OF \VAtfE-EAIW.mu' ACCOUDINU 'l'O DAILY RATE8 OF J>AY: rno2. 

[1•:1wl1 munul1itln• pcrc1mlng1• ,]Hll\'H llw proportion of liw lnlttl nnml>m· r<'t'l•ivlng tt wngll t\H grc1<l 11H, or !(t't!ttlur th1t11, lht• loweHt w11g11 of the !(i\'lm Wtt.!(O grunp.] 

11.1.n: i•1m TIA Y 
{llOLl.,\118), 

Tnlttl. ......... . 

LCkH th1\tt o.rio ........ : 
~:~g t::S:~L::::::: :::: 
l.OOlol.2·1 ............ 1 

1.26 lo lA!l ............ 1 

l.:iOlol.7•1 ............ i 
l.7fltol.9D ............ 1 

2.00 lo 2.2.J.. ......... .. 
2.25 to 2 .. 111 ........... . 
2.fiO to 2.7'1. .......... . 
2.7fi to 2.99 ..•......... 
B.OOtoB.24 ........... . 
s.~mtnS.49 . .......... . 
3.f10 to :1.74 ........... . 
3.75to3.!l9 .......... .. 
4.00 to •l.2•1. ....... . 
•l.251111r1 ovm ..... . 

RA'fg I'HJt llA Y 
(lllll.J,AUR). 

A LI. Cf.AH/"IEH. J~NUlNgmtH, 

MA<~IIlNTH'rH, nLACltEH\ll'l'llH, 
(tAllPJ•:N'l'l•!Rfi, ANH O'J'Jll~ll 
MllCIIANH.'~. 

1\rINEllH. 

,\\'"t'nirn I)e.r Cu1nuln.~ \ Pm· 011n1nln~ AVN'llgP Pur Unmuln.~ .Averttgci l)~n· Onmuln.~ Avcrngp PtJr Ctunu1n~ 
•· '"'' 1·1•nt of tl\·c per- 'vcrngii t•t•nt of Uvo per- · .- Cl!!llt of l!Ye per- 11111111!(;1.' mmt of HYc per- 1111111!Jcr• cc•nt of tivo pcr

nnmlrnr. 't(1t111. em1ttt!(t•. 1111111111'1'. totnl. centtt!(l'. llUm!Jm. lolnl. n1•11tnge. · ' totnl. cmntngc, · tot11l. mmtngc. 

t 3H, Hf1l lflll. 0 ........ .. 
l.c c 

lH O,•l 
279 u. 7 :::::: ::: : : : :: :: :: : ::::: :::: · .... · .. i ..... t'1.'i" ····iiiti.:ti· .............. · · ·· ....... ··· ....... ia· .... a:i· ..... iao:o 
8fiH 2.2 

•1, ilLH 11. ll 

l0{),0 
m1.n 
llH.ll 
!JG. 7 
IH.H 
77. ·l 
03. 3 
•M,.t 
22.·1 

···· .. ·:ii· · · .. i: u· .. · · i1i1i: o· ll o..i 99.9 ........ :i. """ii,"2' """ioo."ii" 290 1.0 09.9 
•HI tl. ll U9. fi Sli 2, 0 99. 8 3, 001 16. 2 98. 3 

lllri Hl.11 9H.fi 108 f>.9 97.R l,057 1\,7 82.1 2,871 7.·1 
fi,.JliH H.1 
7,BH 18.9 
H,mm 22. o 
•l,8112 12.fi 
2,fill !l.4 

030 1, 0 
<JM 1.2 

77 o. 2 
125 o. a 

7 (2) 
BO O. I 
43 0.1 

Averngo Per ecntof 
numht•r. totnl. 

!l.!l 
3,ii 
1. u 
o. 7 
o. rl 
0.2 0 ,, 
o: 1 

numnlti
t!vc per· 
em1tnge. 

Ul H. :l UH. l 
108 lfi.3 8\l,H 
2:l!l 21. 7 7·1.fl 
37H :H. :I li2. l:I 

H·l ,7. ll 18.f> 
23 2. 1 10. !l 
7 0.11 H.H 

:.!I} •) 1i 8 1) 

9 o: 8 ri: ii 
17 I.fl fi.1 
1 0. I 3. Ii 

rn o. u n.ri 
2\) ~.ti 2. G 

7li !l. ·1 7(1, \) 20(i 11. 2 91. 9 2, 478 18. •J 76.'l 
:n2 aH . .i m. o Ml rn. rl so. 7 1, 585 s. 5 os. o 
lHil 22. fi 29. l 502 27. 2 62, 2 3, 920 21. 2 54. 5 
a1 .1 ri 6. 6 200 15. 7 :m. o 3, 042 rn. o ss. s 

!l 1: 1 2.1 186 10.1 19.3 1, 087 9.1 13. 7 
l. 0 63 s. 4 !l. 2 •181 2. 0 4. 6 ........ :i" ··••t1:.i· 1.0 fl2 2.8 fi,8 30·1 1.6 2.0 

2 O. 3 U, 6 12 0, 7 3. 0 2•1 0. 1 0. 4 
2 o. 3 0 3 27 1. fi 2. 3 55 o. 3 o. 3 

......................... '... 2 0. 1 0. 8 2 ('J (') 
1~ &J 8:~ ....... "[," """(i)"" "'""(i)···· 

'l'IMllim~rnN ANll Tl!Al:l{ J.AYJrn~. llOYB UNDim rn YIMRS, 

A \'UJ'l\fl'l~ Per c•unt of Ctunnln~ 
" · tlvc per· nnrnlrnr. totnl. <'en Inge. 

Avernge 
llUlllllC!l', 

. ... ---·----- ""·~-~---

' . 1 CumullL· Ournula-
I l'l' cent o tive per· Avemgc Pm· cent ti Yo pcr-

totnl. eentnge. umuhur. of total. oentnge. 

--·---.. ·-··----··~-·- "" ----.. -1-----.------ -----------·--·""" " " --·--··-···· ------··· ----1-
'l'otal.... .••••. 2,2us 100.u ............ 2,0U!l 100.0 ............ 518 100.0 ····-······· ---~~1·."~! ~o~ ............ . 

&~g1~8~l~~:~~:::::d?:::::::;'~-: :~~:~~~~,~~~; ~:::~1;(;:6: ~;::,:::::f,: ~:~"::::6:~: :: ::-::i6~i:6; ==~.-~~~. - ~H 1~l ~ ........ ~!~· · ... ·1r ...... ·i~fl 
1.00lol.24............ 151 o.o 99.'1 29 lA 99.8 17 3.3 5.'i 1,31-'i 11·3 OO.'l 
l.25toU9............ 1\1•1 8.fi U2.8 86 '1.1 98.•l 8 l.'fi 2.1 1,195 10.3 84.9 
1.50tol.74............ 003 2i. 9 8<1.S 121 5, 7 9,i. 3 a o.o o.o 1,913 10.5 74.6 
175t 19 7 , I 8 SR c ............ ............ ............ S,582 30.8 58.1 
2. 'oo' 10 2.,,9............ 618 26.9 62 .. 1 06 .l .. 50• 81 ........................ ,........... 2,29•1 19.7 27.S 

. () -~·l. ........ .. . 04fl 28.1 35. fl 007 28. 9 o, 459 3. 9 7. Ii 
2.25to2.~l0................. 105 4.0 7.<l 2'10 ll.7 27.9 ··-········· ············ ................. 251 2.2 B.7 
'2.fi0to2.74.............. 38 1.7 2.8 817 15.1 10.2 ········---- ········-··· ................ 65 o.6 1.5 
"2.75to2.9fL.............. 10 O.•l 1.1 •1 0.2 1.1 ····•-+••··· ................ ............... 02 0.6 0.9 
3.00toS.24............ 16 0.7 0.7 2 0.1 0.9 ............ ............ ............ 28 o 2 o 4 

~:~gl~.~:~L:::::::::: :::::::::::: :::::::::::: :::::::::::: 1~ 8:i ~:~ :::::::::::: :::::::::::: :::::::::::: 1g (2)0:1 ~:i 

rnt~~i~J~~~:::::::::,:::::::::::: :::::::::::: :::::::::::: :::::::::::: :::::·::::::: ::::::::::::1:::::::::::: ::::::::::::!:::::::::::: ig ('rl (') 0.1 

1Includes8,105 'w11ge·ettrners pnirl by the ton, for whom nveruge cl11ll~· e1unings nre shown. 

30228-04-2() 

•Less thau one-tenth ol 1 per cent. 
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More than lrnlt', 52. 8 per cent, of the total number of 
engineers rocefrocl $2 or ove.r. Most of the engineer:,; 
are, however, concentmtcd in the $2 group, and the 
two groups helow, 71.8 per eent, receiving hetweo1~ 
$1. 50 1incl $2.24. 'l'hc w11ges for firemen are seen to ht~ 
somewhat lower than those :for engineers. For firemen 
the lower-limit modhtn mte group is $1. 75, while for 
engineers it is $2; in mich case n, groat.or number of 
employees i;; included in the median gToup than in any 
other. 

The range of wages for over 82 per cent o-f: miwhini;;b; 
wa;; from $1. 50 to $2. 7 4. The median mte lies between 
$2 nnd $2.2±, and the distribution both above and 
below that rn:te, is comparatively regular. In thi;; occu
p11tion, 11lso, the median gronp comprises a greater 
·nnmber of men than is found at any other rate. 

The t11bln show;; a very wide range in the rateH paid. 
to miner:;. The wnges for the bulk of the employees 
mnged from $1 to $2.74, wit;h the median at $2. By 
for the greater portion of miners' helpers !Ll'C concen
trated in thl'Oe Wttge groups, the rnnge for 7H. U per emit 
being from $1.GO to $2.24. . 

The meclinn wttge for timbermen and tnick layers wttl:l 
between $2 and $2.24-, and the bulk of the employeo::; 
received from $1.50 to $2.H. 

Almost hiilf of the boys employed, 48.3 per cent, 
· reoeivod between 50 cents m1d 75 cents; 27.2 per cent 

received ll\ss than 50 cents, and Hl.l per cent receiYcd 
between 75 cents and $1. The median rate for ttll 
other wage-earnerK wns between $1. 75 ttnd $1. DB. The 
wages for 92.3 per cent o-f: the total number mngwl 
from 75 cents to $2.2±. 

In the year 18811, also, du,tt1 in regard to the wage:; 
pitid the different classes of labor, both n,bove and below 
ground, were obtained. Tho returns were in the form of 
avemge d11ily w11geH and nmy be summn.rized ns follows: 

UCCUPA'rJC>N. 

. .-\.vurngc 
WltgeH 

per <lily 
ltbove 

grnunrl. 

OCUUl'ATIO!i. 

----··--··~·-·-~-----·----~ --- 1--·····--·-···-----·········· 

Fnreineu n.1111 ovcn.;u<.HH ...... . $2. ·10 Foremen nn<l overneers, •• ,. 
llfeelmnicH .................. . 1. UO :Mlners ..................... . 
LahorerH ....... , ..... , •••.... 1, 2\l L11!Jorors .................. .. 
BoyA nncler l ti y1.1nrs . ........ . ll. li2 Boys un<ler 1ll yours ••• , ..••. 

Average 
wages 

JICI' (\tty 
he low 

gronnrl. 

$2.411 
1. Vl 
1. 00 
0, 82 

ffiecltm1 ical powm·.-The detailed summary shows that 
119,558 horsepmver wns used at iron ore mines in the 
various operations requiring power. This power wtis 
applied chiefly through 1,13~ steam engines, with n, 
horsepower of 102,878, or 86 per cent of the total. 
There were also 11 gas or gasoline engfoes with a horse
power of 86, 11 water wheels 11i1ving n horsepower of 
1,010, and 260 miHcellaneous appliances with a horse
power of 15,44:4. In additio11 to this primary power 35 
electric motors were used, their total horsepower being 
937; 140 horsepower was rented to other establishments. 

At thn census o:f 1880, 1,100 steam boilers, with a 
total horsepower ('ftpacit.y of 57,H70, were reported by 
iron ore mines. It wns stn,ted iu the report on ir01i ore 
at that census that these boilers :fnrnishecl :;tmm to 
t,mm Htcam eugfoe:;, including iiir compn'ssors, hoi:;t
ing machinery, and trngineH for driving- wai:;heries, etc. 
In 1!102 the mcclrnnical power was applied for the pur
poses for which power is conm1only employed in mining 
work, immely, for hoisting tho ore from the slmft, for 
snhsequcnt bcneticittting treatment, for operating steam 
;;hove hi 1111d dredge;; in open-cut mining, pumping itncl 
ventilating nuwhinery, meclrnnical haulage, ttir eom
pre;;sors, eleetric lighting, drillH, etc. 

Table H show:; iilso the db1tribution of the power 
11mong the seveml state;;; Miehigtm led in t.he hor;;e
power employed, h11ving ± 7,3H5 horsepower, or 8!1. () 
per cent of the total; Minnesota hnd 25,832 hor::;epower, 
or 21.~ per cent of tho tot111; Al!1bttnut, 1l\i370 horse
power, or 8.7 per cent; New .Jersey, 0,684 horsepower, 
or 5, 0 per cent; itnd New York, ll,015, or 5 per cent. 
In the other stateR the amount of meclmnieitl powor used 
was ;;mailer, but on thB whole proportioirnt(l to the 
extent of their opemtions. 

l~rod11ction.-At the Eighth and Ninth eensuse;; the 
statistit•s of production were not collected in the i:;11me' 
manner a;; in l'mbseqnent cen8U8 year;;. In 1800 the 
nmnber of ton;; of iron ore miuocl by the owners o:f 
blast :furnaces was reported sepamtely from thll pro
duction of wlmt were considered strictly mining com
piinies. The rPport shows that the hlttst furnace eHtnb
lislnuout:; u;;ed 2,HOO ,H75 i:;hort ton;; in 18HO, 1mcl that 
i'n ttclclition !J08,800 short tons were produced hy mining 
companies, a t<'.lfa! o-f: 3,218,275 short tmlH, eqtiivalcnt 
to 2,873,4GO long tons. 

In 1870 the total mn6nnt of iron ore produced hy the 
mines reporting wits B,BH5, 718 short terns, rngliyitlent 
to 8,081,891 long tons; in addition i:;onw ore was pro
ducell hy the owners o:t' blast :fnrmwes which the Bnrenu 
of the Censns estimated nt; from 800i000 to 900,000 long 
tons, so that, faking the iir;;t named fignro, at lPnHt 
H,831,891 long tons of iron ore were mined in 1870. 

'At the Tenth, Eleventh, and Twelfth consnsos the data 
were obtained from 1111 mines irrespective o-f: their own
ership or their reli1tion to blast fm·mwe;;. The follow
ing ;;tatoment give;; 1L comparison of the figures for 
these censuses: 

· Production t(f fron m·e: .1860 lo .1!102. 

CBNHUH Yl~AH. 
Qunntlty 

(long tons). 

--------!···----·-
1800.'.'.'.' ... ' .... '.'.'. ''.'.''.' '.'''' .. '.' .. ' .... ' ' ...... ' ....... . 
1870 ..• '' ' ... ' ..... ""'.' ........ '. " ...... ., ....•..•..•• ' .......... . 
1880. ' .. ''.'' ... '".' ... '. ''.' ".'.' '.'' .. ' .. "'.' ••• ' ' ....••• '''' •••• 
1889 .. , .... ' •. ' ••.••. '.''.'' ., '.''.' '.' •.• ' '' '.' '' ••••••.• '.''.'.' •••• 
l\l02 ... , '""' ...... ' ... ' ' •.••.. ' .• ' .. '' •.•• '''' ' ........ '' .... ' .... .. 

i 

l 

I 

i 
t 



PLATE 111.-NO. 2 PIT, ADAMS MINE, EVELETH, MINNESOTA. PLATE IV.-STEEL SHAFT HOUSE, ADAMS MINE, FIRST ON THE MESABI RANGE. 



IRON ORK 403 

There fa, n.s mentioned, Home nneertn.inty in rngard 
to the production of iron ore 11t the Eight!{ and Ninth 
censuses, hnt in compn.ring the stt1tiHties o:f the v1nim1H 
censuses it, will he noted thn,t the proclnction in 1H80 
was nearly douhle that of 1870, while in 1889 the out
put was twice that of 1880. ln moo, 1tecorcling to tho 
figures of the United Sti1tcs Geologicitl SnrYey (the ec11-
Hus of 1\102 was ti1ken n.t tt time thirteen years rcmovnd 
from 18811), the proportion over 18811 was 1tlm0Ht iden
tical. Thus, in every decade Rinco H\70 the pro<ltwtion 
of iron ore in tho United Sti1tes has pmctic11lly boon 
donhlod. 

The following table presents for each clni:;i:; of iron ore 
the 1un01mt prodneed in the ccmms ycttl'H l\lU2, 1.880, 
:ind 1880, together with the percenb1gcs which the~e 
nmonnts :fo!'mecl o:f the totl1l for ttll classes: 

'.l.'Am,g 8.-l'rodw?t.icm c!f fron ores liy vw·ietie.~, with per 1?1?11t 1i tot11!: 
1902, 188.'I, untl 1880. 

11l02 

VAI\IETY. 

1880 I 1H80 

C1nantlt;· !'or ··~;.~.11:l~~·-·,,:~:~:;,; I Q111111lll)' .. I ~:~:~1'0 r 
(longtoni<). e{,~i~if'.f (lm1gt011H). ·1;,11,1, (lougtmrn). tolid, 

I 

1-1, ill8, ~I~-~~°.·.(~ I 7, 120, an2 I'"' ·;l;~,~;, 'l'otal • . .. • • . sri, oli7 ,.no 100. o 
\====\IOC" 

9, 056, 288 G2. ·l ~1 !H:l, HD3 BL F> 
2, fi2:l, OH7 17. ·I 1,\l18,ll'22 ~n. u 
2,fl00, 410 17.2 2, l:H,27ti an. o 

<182, 201 3.0 H2:l,'17l II.Ii 

Red hcnuitlto..... so, r.12, i.19 Bo. 9 
Brown henmtite .. 1a,a1R, 759 II. a 
)!ugnetite........ 1, 088, 800 ·l. 7 
C1wlmnato........ 27, 6'12 0.1 

There has been 1tn iiwreasing preference l'or rich 11rnl 
easily smelted iron orcH, itncl con1:1idering the difforont 
rn.rieties of oro, it will he found that tlrn nmouut of rncl 
hematite reported in 1.880 was but 31.5 per cent; in 
188H, G2.4 per cent; and in 1002, 85. H per cent of tho 
total output. The brown henmtite, although angment
ing in the amounts mined, indic1ttos It clccidccl docrcmse 
in percentages of t.ho total; :from l,!ll8,622 long tons in 
1880 this cfass of ore increased to 2,528,087 long tom; 
in 1889 and 3,305,484 long torn; in rno2, the percent-
11ges at the throe censuses being respectively ~6. n, l7A, 
and H.3 per cent. On the other hand, the nmgnetiteR 
and carhomttes have. shown a decline, not only in total 
production, hut 111Ho in percentage. The former con
tributed 30 per cent (2,1.34,27G tons) of the totltl in 
1880, 17.2 per cent (2,50G,41.5) in 188!1, and 4.7 per cent 
(1.,688,860) in l!l02. The cnrbonn,te ore hns fallen :from 
823,471 long tons, 1.1..G per cent, in 1.880 to hut 27,642 
tons, one-tenth of: l per cent, o:f the total in lD02. 

The production o:f iron ore of the cliif crent varieties, 
by states, in the year 1002 wal:i as :follows: 

'I'Ant.1c H.-.l'rotluction cif iron ure, 1111 xtate,i ancl ICl'rilm·ie,~ llnd 111rri1?
tfrN: J.'10!'/, 

H'fA'fE Oil n:Itlll• 
'fORY, 

MinneRot11 .......... . 
Mlt\hlg1rn .......... .. 
Alnhnnm .......... .. 
Virµ;inht nnc1 WeHt 

Virginin ......... .. 
'L'enne~Heu .........•. 
PennHylvnnln . ....... . 
WIHC\01\Hfll ••••••••••• 
Now Ymk .......... . 
New Jer8ey .. ....... . 
lleorµ;hi nntl North 
Cnrolirnt ........... . 

Mrn1fttnn, New Mex
lt!o, Uhth, 1uHl 
Wyoming- ......... . 

Colorn<lo .......... .. 
Km1tncky ......... .. 
MiHHOlll'i ............ . 
Uonnl'<'titn1t, M11HSlt· 

t\hUHottH, t1ml Ver-
mont ............. . 

M1uylu11t1. .......... . 
Ohio ............... .. 
'rPXl\H ••••.•••.••..•.. , 

'l'ot111. 

[Loug l<ms,] 

Ret1 
hcnmtlle, 

•-•·---·------o-•• -
-··---·----------·-·--~ ----- --

C1trl11,111 .. 
lt(O, 

10, 187, nno rn, 1:n 1 050 

\\:M~:m l~:~f.~:Mfi ::;;i,6~;~ii0: :::::~~'.~~'.: :::::::::: 
!187,0oR 31,ll77 !lfiB,128 3,lfi:! ........ .. 
HH, 5'12 1!70,tl·l:! liOB,HU\) ..................... . 
8221 ua2 20, ·L·ll ·185, Rim urn, lHfi .....•.••. 
~~~· u~n 71\8, am 20, oxo .................... .. 
,,,,,,,s21 111,mri 12,01n .m1,mo 
·1-ll,879 ............ ............ Hl,879 

i!(i.[, HOO I 

sri2,o:w 
B01i,f>72 
71,00!l 
00, HOR 

117,H12 216, 2·12 

1H, 070 
1:iu2, rn7 

28, H1l 
8,H71 

30, HBO 

HH,llHll 

2·1, 31\7 ,, .. • .. . .. .. lU, BH2 .. .. .. .. • • .. •J, 985 
29,003 ............ 20,U\lll \ .................... .. 

~2, nn7 ...................... ·; . . . . . . . . . . . . 22, o.r,7 
n,r.rn ............ r., ri1t> ...................... . 

111whHlt•H ia 12iil tmtH of lnn.ngn .. niforuus iron m·t~ muitl in tho m1u1nfnetnru of 
Hjli<'l(l'lt•IHl'l\, 

U<msklcring the i11divicltml stateH it is evident. that 
thoi'iO loeatnd in tho Lake Superior region 1in<l. in the 
t\outlrnrn and \Y (\HtPJ'n Ht11t1\:-; have Hhown 1tn 1ilmost con
t-1tiwt incrmum. In lilw M.iclrlln At:lantfo 11nd New Kng
land st.11teH, however, tlw hog', hrown ht\m1ttitc, foKsil, 
an<l mag·notite ores, which fomll1rly W!\l't\ tlrn chief re1i-
111wc of the lorntl hh1Ht fmrntees, huvc hmm repl11cecl 
hy tlrn l'idrnr L1tlrn Rnpl\rior orm1, 1.m<l thm·<1fore show 
1t m11rlrncl falling· off. 'l'lrn sti1tes will lH\ cmrnidorccl in 
the ordnr oJl their prominn1we in .l!l02. 

Jlfi11111'N11t11.---!l'hiH state in 1D02 contributed lll,:1:37,050 
long t<rnH of iron oro, 11 greater umount tlurn wn.s pro
dneccl hy the entire country in 1889. 'l'his shows the 
unprcc!'Clented inereaso in thirteen yenr:'l of eighteen 
time:-; the amount contributed in 188fl, viz, 8G±,508 long 
t.1mH1 when Minnesota occupied fr1'th position, while in 
the previous census year, 1880, no iron ore was mined 
in the state, the :fh·8t produetion being in the year J.884. 
Ki.nee tho ve11.1· hu.;t mentioned the stitte has shown a 
phenomem{\ 11nd practimtlly 1m uninterrupted advance 
in the ycttrly output. The ore iH obtained from the 
Vermilion and Mesabi ranges, that secured from the 
former being ft hard specnlar or red hematite ore, while 
in the latter the rod and brown henmtites are much 
softer and in mnny localities quite finely comminuted. 
No tme lirnonitc ore is Hhipped from Minnesota, but 
the degree of: hyclrat;ion of imme of tho red hematites 
1tnd the previdling color encouraged the trade recogni
tion of part of the state's product as brown hematite. 
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A compadson of the production and value of Minne· 
sotn, iron ores 1tt the last two census years is as follows: 

Production 1mrl mliw qt' Mimu·,qotu ·fron tl/'t'.' 188D mul 11102. 

Jrft'.ckigan.-ln tho year 1880 the amount of iron ore 
mined in Michigan wilt> 1,fl40,814 loug tons, giving the 
state sec:ond rank, Pennsylvania being first. Tlrn output 
inc:reased in 1889 to 5,85C,1Gll long tons, Michigan rn.nk
ing first and continuing to hold tlmt position until ln01. 
In· Hl02 the production was 11,135,215 long tons, nearly 
double that 11t tho rmwious eensns. 'l'he greater por
tion of this ore was of high grado, although in late 
years some siliceous ore:.; comparatively low in iron 
.content and al:.;o low in phosphoms have been won for 
use as a mixture in the fnrmices with dchor ores low 
in silica. The three ranges from which this ore was 
mined, the Mnrquotte, Menominee., and Gogebic mng·es, 
are all locnted closer to shipping ports mid to the prin
cipal pig iron nutnufactnring centers tlmn the l\ilinne
sob1 mnges, and tho ores therefore oomnrnnd tt higher 
relative value at the mine than those of Minncsotit, its 
will he seen from the following· statement: 

1'1•otiuction and ·111tlue of Nidl'i111.in iron ore: 1880 to 1902. 

YNAll, Qunnlity 
(long ton")· 

1880................. ..... . ... . .. .... . . . ............ ...... 1, G•lO,RH 
tHHO . •••.••.••....•.... _ .•........................ _. _ ..... n.Hon.1nu 
1002 ......................................................... lt,tari,210 

Vnltw. 

Alaiimna.-ln 1880 Alalmum wa8 tL comparatively 
uuimportimt. iron ore proclneur, tho quantity obtained 
being 171,130 long tons, giving the stl1te seventh posi
tion. The extensive deposits of fossil ores, particularly 
in the Birmingham diHtriet, located close to supplies 
of fuel and flux, were, however, the foundation of nu 
important pig iron industry, and the amount of ore 
mined increased in 1880 to 1,570,3Hl long tons, which 
was more than doubled in the yen,r 1002, when 3,574,474 
1ong tons were won, as shown in the sttitemcnt below. 
'rhese ores, however, a1·e not of i;o high a grade, nor 
arc their valnos so grout, as those of the Lake Superior 
district, In addition to the red hematite ore::; referred 
to, important deposits of brown hematite have boon 
ckveloped, and this clas:.; of mineral represents about' 
one~third of the iron ore supply of tho stfite. Some 
exploitation has also been carried on for the purpose of 

utilizing mag·netites which occur in app11rent.ly moderate 
quantities. · 

Production 11nd mlue of A[((/1a11w 'i/'011 ore: 1880 to lflOiJ. 

YEAH.. 

\8RO •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1H8U ..................................................... . 
1902 ..................................................... . 

Q1mntitr 
(long- tmrn). 

171, 13\J 
11 r>10, am 
3, 1i74, ·IH 

Yuhw, 

$201, 8fl\ 
1, f)l11 Hll 
a, U:l(ii 812 

Y:h·g!ufo and IVi1st Yi'1•rrhu'a.------Tho iron imlustry in 
Virginia was estttblishod early in tlw seventem1th C'Pn
tnry, bnt as chrtrconl was tho fuel used in tho old fur
naces, the amount of ore eonsunrnd, which was rnmnlly 
mined within convenient reach o:f the :furrnwes, was 
small. The prodnct;ion for 1880 in Virginia and 'Wost 
Virgini!l was 217 ,448 long terns, Tho output in l88H was 
511,255 long tcms, 1111d in 1002, n:-n,ll58 long tons. The 
iron ore Hnpply of the V irgiuittH lrns lwon snpplomentocl 
in liite ymtrs by the importtltion of iron ores from th(\ 
Litke Suporior region. Most of tlw iron oros now ob
fainecl in the Virginias are of tho brown hematite 
viiriety, hut some red henmtitos and magnetites arc 
also mined. The production and vitlno for tho last thr<'o 
census yp,ars ltro given ftH follow:-;: 

Production untl w1hw 1:f Yir!finitt mul TVi!NI l'ir11i11iit fron or1': 1880 
lo .lfJO;J, 

n:Alt, Qunntil)' Yullw. 
(lnllg-l<lllH). 

1880 •• ' .••...•..••.... ' ..•.•••••••••••••••••.••••..••••••• 
1889 ................................................... . 
1902 ..... ................................................ . 

Tennessee. -'.l'ennes:.;eo occupied tm1l;h po:-;i ti on ns 11 
produ~or of iron ore in 1880, eighth in 1880, mid iifth 
in 1002, its output consisting· of brown and red lwmn
tites, the amounts and vitlnos heing as follows: 

Production and 1ial1w 1:f 'l'e11ne.q,~e1.! iron 01·1>,· 1880 to 1r102. 

YBAit, 

1880 .................................................... . 
1889 .............................................. .. 
1902 ................................................... . 

Viilue. 

$1'17, 181 
6llr., 'l7G 

1, 12s, r)27 

Penn8!fl'vani'.a.-Pennsy lvania, which produced prac
timtlly h11lf of the total pig iron mannfoet.nred in the 
UniteclStnfos in lH02, might 110 supposed to bo the large::it 
iron ore producing :.;fate, and prior to improved trans
portation facilities this Wf\S the cnse. In the yenr 1880 
it occupied iirnt position, with ft total of 1,951,490 1ong 
tons, declining to third in l88D, the output being 
l,560,284 long tons, and to sixth place in rno2, proclnc-
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ing only 822,H32 long tons, due to tho nsc hy Punosyl
vanin, fnruaces of rich ores from other 1:1ectio11H of the 
country. Mn.gnetitcs prcdomiimtcd, brown honrntito 
being second ancl reel henmtito len.::;t in imporbmeo. A 
::;tatement of the qrntntity n.nd vnlue at mi.ch of tho la::;t 
three census year;; follows: 

Production and 11alw• <(/' I'<'mrnylvania iron m·11: 1880 lo .f/IO:J. 

YEAH. Quttntitr 
(long t011M). 

1880................. ..................................... 1, 9fll, .JU(j 
1889........ .....•.. ...... .......... .... • ................. 1,fill0,2:H 
rno2 .................................. , • • . . • . . . . . . . . . . . . . • H22, u:m 

YuJ\w. 

Wi'.8;:on8/11.-The bulk of t.hn iron om obtained in 
Wiscorn>in is seeured from the Gogebic and l\fo11omi11nt\ 
rnnges, which extend from the sbtte of Michigan into 
Wisconsin. Most of the ore is n~d lwmntite, a snmll 
proportion being brown honrntito. This statn t!ontrih
ntecl il7,000 long torn; of iron ore in 1880, H37,:rnn long· 
ton::;in188H, and 7Sil,D!lu longtousin 1002, thoqnant;iJ.ins 
and values being as :follows:· 

Procluclion an<l ml1te uf IVim'lmHin iron or1': .18811 lo .!!HU. 

YE.AH, 

1880 ..................................................... . 

rn~~:::. :: :: : :: ::: : ::: :: : : : : : : : :: : : : : : : : : : : : : : : : : : : : : :':::: 

qu1Lnlily 
(ltlll/..f(OllH). 

a7,ooo 
H:l7, 811U 
7H:!, \Jiili 

Ynhie, 

$7:1, 000 
1, H·IO, llOH 
I, HOO,RO·l 

1'~:111 l'iJrk.-ln earlier yrntrs brge amounts of iron 
ore of all four classes were ohtaiuecl from various cle
posit:-i in New York, the totitl f01· 1880 hnfng l,l2H,l·HlH 
long- tons, giving the state third position. 1'hn ontpnt; 
had risen in the yonr 1880 to 1,2,~7,537 long· torn;, but 
in 1902 there wmi a decline to IH)f),321 long ton;;. Tho 
bulk of New York ores mined nre magnetites, hut 
some rfld and brown henmtitcs itre £onnd. A sttttmnont 
for the ht::;t three t•ei1sns yearR follows: 

l'1'1Jducti1111 and mluc 1.if' N!!w .Yo1•k ii-1111 111'1'.' 1880 ill J.'IO:J. 

YEA It. Q1mntlly 1 (l1111gtonH). Va uo. 

H~~:::::::::::::::::::::::::: ::::::::::: ::: :::: :: : :: ::::: ~:Hli:f:~r 
$:!, (l'i-1, 872 

:J, HJO, 2Hi 
J,3ll2, \IR7 

Otlim· states and tm•1•itol'le8.-None of the other stn.tes 
or territories eontributed over one-half million t<ms 
in 1902, nnc1 they will not, therefore, he considered 
individually. In tho following table the production of 
these remaining states and territories in lD02, 188D, 
and 1880, is given, together with the tot!tl value of tho 
hon ore mined: 

TABI,J' l 0,-(Jumllil!f 111111 1·11lne rd' iron Ol'I', liy 8lale8 a11i/ fl'l'l'ilorif>,q: 

1880 lo .l.'!02. 

fi'l'ATI•: Olt 'fEU~ 
IUTOJW, 

nolorntlo .. ...... 
OonnP<Hiont, 

M11ine, nn1l 
Mnss11l'hnHN lH. 

Dlll1tWttre 1111<1 
MnryltLtlll ...•. 

ft co rg: in n n (l 
, North Cnro-

lhut ........... 
I1lnho 1m1\ Mon· 

[[11111 ........... 
Ieentneky ....... 
Mi•souri ...•.•.•• 
New ,Jer1-my ...... 
Now~foxirn1n111l 

ntnh .......... 
Ohio ............ 
Drugon 11n1l 

WnHhington •.• 
'l\.!XHH •••.••.•.•. 

1002 188{) 

Qnuntity 
(long Vn.hw. 
(ClllH), 

Qu11ntity 
(long Vnhw. 
tons). 

• aon,ri12 $1, 08•1, •12·1 100, J:lll $-187,.J:m 

'2ll, O!la Rl,:17.J 88,251 2Uli 1 901 

112.1,:m7 4t>, \Ill ~w. 3HO flH, 2,[() 

Bll-l,R!IO riori, ,ISH ~.ms, Hli :JlH,0:!5 

•:l, 090 rn n12 2·1, 07~ lfi81 U7·J 
71, Ollll sn; 1GO 77,-187 13fi, 550 
no, aoH JOii, :!79 205, 718 fitil,O.Jl 

·141, H7U 1,:!2H,OM ·Itri, 510 1,:m,ri-1a 

'3T!H,OH ·lil5,tl7·i :m,o:m 70, HilO 
2:!1 tif>7 ·11, 070 2:H,2u.L ria2,nr, 

... "i;,' fiii; . ..... ti,".i:i-i" 2111 28:\ 
rn, oon 

:m,2:H 
rn, 7rio 

-·-···--·-'"·-"·-··-·--- -

1880 

--------~- -----

Qtmn tltr -· 
(lonir Vnlne. 
tOllH,. 

·········· .......... 

H2.1 f>-1U $1182, 920 

127, 102 ·1'..>.H,244 

8·1, 58·1 1'1H, \107 

. ··57; 8l111° ... iU.5; 905 
BH,HJ9 1, ti74, 87fi 
()7(l.,22il 2, mo, 1H2 

1 .......... 

I ·lHH, 75:1 . 1;2ii\1; f)iJO 

I 
on, 22r, ·1,6119 
a.~H 8, 100 

-~-·-----~-

l ItwlrnltiH 1a127fi ltlllH of mungnnifo1•nni; iron oro, vnltw'11Lt $fi2,B71. 
2 .lnolt11le.~ V<mnonl; 1w 1n•1J1ltwti11n lrom M11l11e, 
HJ\[1l!'ylt1111l only. 
·I Mont111m only. 
r. AlHO Wyoming. 
o Orogon nu1~r. 

Th!\ pl·rnlorni11ating- oroH ohtainl\d from theso sti1tes 
ttl'Cl hrowu hmnatitn from Now England, Deln wn.re, 
l\forylarnl, Unorgiii, Co].<_>_!:1do, Orogcm, vV ashington, 
an1l Tnx11s; mngnotitoH from Now ,fors<'.y, North 011·0-

liua, nrnl New Nfoxico; ro<l lwnmtitos from Mis:;ouri 
alHl \\r yo11d11g·; arnl cttrl>orntt.ef.l from Ohio, 

'I'n.blo l L HlH>WH in tt goncml way tho Htltt.nH oJ' the 
iron ol't\ i 11<\ustry in tho TT 11ito1l States by important 
rliHtrictH, 

'r.1n1.1i I l .-811.111mm·11, liy <lfoli'iclR: lfiO:!. 

NL1wYork, H ,1 • L1ilw Hit· , . Nl1W J<'t" Vil'gluin. oc <J 
parlor tliH· Homh~u•: HL\)', nntl nntl WcAt .Monn-. 

Lrlot. t cl!Htrlct. l'unnH)'l· Virglni11. llt!t~ elk'" 
v11nit1. hlct. 

N1nnlwr or rnilll'H ••••••• 
Nmn\Jt•r of o\)Cl'lllot'H •••• 
H11lm•le1\ Offi~ 111H1 ok•rlrn, 

du.: 

151 
70 

77 
li-1 

·13 
28 

Nnmbm'............. l, 358 il93 201 260 50 
Snlnrles............. $1, 2HR, 3HO $302, 387 $2·11, 889 $175, 4&1 $Iii\, 3°'1 

\Vngt1·L'lll'tll'l'H: 
Avm·ngo numbm'.... 2:J,!IOO 0,851 3,765 
WngoH .............. $Iri~:lOH, 2•12 $2, 771, 6•17 $1, 0•11, 532 

Oontr11.N. work • • . • . . • . • • ~108, 370 $500 $11, 998 
J\IIHl.ll\ lltt!IL\O\\H cxpm!Hl\H. $7, 3H5, 070 $270, 484 $201, 077 

2,690 
$8113;25-1 

$6, 730 
$121, 3G6 

718 
8617, 207 

$8, 9,10 
$160,081 

()OHL of Hllppl!t•A l\tHl lllll• 
terinlH................. $0, 72fi, OO!l $801, 7fi8 $889, 003 $201, 726 $272, •125 

Prothwl: 
Q111111titl' JongtottH. 211,077,404 4,770,570 1,820,132 987,958 668,006 
V111trn • .'.' ..... · ....... $fl2,.122,H85 $fi,513,0fi0 $3,817,10•1 $1,667,-156 $1,fi50,7'10 

J\Ie"hnnlrn\I pm1·m·: 
norHopm1·m· ......... 7u,oo.J rn,orn 11,2ss .J,7sn 1,095 

1 Incltulcs Mleltig1111, Mln1rnso111, nn<l pl\rt of Wisconsin. 
2 In<!lll<l<'R Alnlmmn, Gcorghi, 111111 Tennessee. 
• Inclu<lcs Colorndo, Monlnna, New Mexico, 11tnb, 11ml Wyoming. 

No attempt wns nrnde to include in Table 11 the sta-
tistics for the entire country, us such data are presentocl 
in other ttthles, hnt the states of J.\'1.ichigan, Minnesota, 
and Wisconsin ttre grouped in the Luke Superior region, 
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while the sonthern district includes the iron ore mines 
of Afabama, Gcorgin, and Tennessee. Other impor
tant groups o:f sfates, stwh as New York and New .Te~·
scy combined with Pennsylvftnia, and Virginia com
binel with vVest Virginia, are itlso shown, and the 
Rocky Monntuin region is })resented as ft ·whole to indi
cn,te the extent of iron ore proclnct.ion in tlrnt section of 
the country. The compitrisons suggested hy the table 
will be understood fts covering tho districts gmH'mll~,, 
and not as 1tpplicahle to the inrlivi<hml minos. 

It will be noted tlrnt 151 minex in tho L{Lke Superior 
Tegion proc1ucod 2G,D7"7,JO+ long· tons, cquinth•nt to 
178, G58 long· tons per mine, while in the 8onthern dis
trict 100 mines prod need J, 7'7n,5'70 long tons, an avc~rago 
of 4 7, '796 long terns per mine, mainly attributahle to the 
difference in the character of the depositf.; of the two 
regions. The Lake Superior oros occur in large beds 
or lenses, ma.king the local development cxtensiye, and 
encouraging the introduction of 1ahor-saving applfonces. 
The high grade of ore mined, fts comp{Lred with that in 
other purts of the country, is 11lso responsible in rmrt 
for the extensive development. In the Sonthem cliRtrict 
tlrn ore deposits ttre either in stratified beds or in pock-

' ets, ancl the loml developments while imporbmt ttl'P not 
so forge, nor is the ore as rich as in the Lake Superior 
region; therefore, the application of htbor-siwing itppli
iwces fa not justified to the extent it ix in the Lakci 
Superior district. 

.1111pm't8.--\Vhile enormous quantities of rieh iron 
ores are producecl in the United States, htrge amounts 
of iron ores are imported, principally from Cnlm (where 
all of the mines are opemted by American eapitttl), and 
used in bhtst fumaces located in the eastern portion of 
the United Sfates. Snmll qrntntities nre 11lso brought 
in to supply the charco!1l furmwe locatod tit Port T°'vu
send, Wash., and for other uses tlmn smelt.ing. 

The following tahle shows the qmtntity and value of 
the iron ore imported during the years 188fl to Hl02: 

TABl,E 1.2.-Quantity and vahw r{f iron 01•e impm·lerl: 1889 lo 1002. 

---~NAR:~~1:=;:.1·-::-r~::t.,, .. \-~~,;;~/~;~)~·-··~:;::, .. · 
1889, •• ,________ 853,573 $1,852,392 1896 ........... 1 682,806 $1,036,917 
1890 ............ 1,2,16,830 2,854,118 1897 ........... 1 ,189,970 678,912 
1891--------·-·- 912,864 2,45tl,521 1898 ........... 1 187,208 255,5·18 
1892............ 805,585 1,795,GM 1899 ........... 

1 

074,082 1,082,8-17 
1898............ 526,951 906,087 1900........... 897,831 l,303,196 
189,L.......... 167,307 267,241 1901............ 966,950 l,059,2W 
1895.----------· 524,153 786,207 1902 ........... 1 1,16i>,•170 2,583,077 

The V{Llues given ttre those pl{l,ced on the iron ore at 
the point of shipment and do not inclncle any allow{Lnce 
for freight or import duty. 

Previous to 1892 Spafo mnked first as ft cmitributor, 
supplying in 1890 over lrnlf a million tons, the ores com
ing :from th,('.) Bilbao district, in the northern portion 
of the country, or :from mines located near the Medi
terranean se!1, in southem Spain. In 1802, howeyer, 
Cuba took first rank, which position it still holds. In 

the C{Lrlicr ymirs Algeria and Italy were also important 
contributors, but lately the amonnt reeeincl rtnm these 
countries has been small, and in some yenrs none has 
heen imported. 

In 1889 and 1800 Greece forwarded a compamtively 
srrntll amount of iron ore, sonw of which contained n, 

small percentage of mangm10se. Newfonnd1and and 
Li1l1mclor contributed ore in 1.SSU, lSHO, mid :LSI.JG. 

In the yertr 1902 the importR ol' iron ore, 1,lll5,4'70 
long tons, were the largest Hince 18BO, when 1,2-±G,:·180 
long tons were brought to this country. Culm was the 
pr,iueipal con:fribntor in rno2, supplying (Jl)fJ,375 long" 
tons; the provinces of qucbee and Ontario, Canada, sent 
203,824: tons; Spain, li>3,52'7 tons; am1 Newfonndhuicl 
and Lithmdor (principttlly Newfmmdlund), 81,020 ton:,i. 
Smitller itmmmts were importod from Algeria, Belgium, 
British Columbia, Frnnce, Germany, mid Greitt Britain. 

Table 14 is {L detailed smnnmry of tho statisticK for 
active mines, by st11tm; itnd territorie::;. \Vherc ono or 
two operations only were active in it state, the sfattistics 
have been combined in order not to dhwlosu indivithml 
operations, und arll prm<entecl under tho hea<l ''all other 
Htates aud territories.'' ThiH table, in t•.onnection with 
Table \J, presents it synopsiH <ri1 Urn entire iron ore in
dustry of the United Rt{Ltes. 

DESURIPTIVK 

The phcnomerrnl' record urncle in producing· pig iron 
in the U uited 8ti1tl~s i:,i illmitrate<1 by tho :following i:;ti1tc
ment from the anmml Htt1tistic1tl report of the Anrnrimin 
Iron and Steel Association. 'L'hiH ::;hows the gro;vth in 
the nrnnuftwture of pig iron in the iim;t ninn :yenrH, 
until in the year 1n02 the maximum produetion approxi
mated 18,000,000 tons. 

Production of 11i11 irrm: .1804 lo 100:!. 

Long tonH. YEA!\, 

18\IL .. - .. --·- .. -- .. - .... - . ll, G57, 388 18\19 .. - - - .. --· .. _ ... _ ...... 1895 ..... _. _____ . ____ .. ____ . 9,·H0,30H moo._. ___ ... __ ._ ... _____ .. 
1800 .... - .. -·--- - - ....... --- 8, 62il, 127 1001.. - - -- - . --· .... -- - - ... . 
1897 .... - - ...... - -- .•. -- • ... 9, Gf12, GRO 1.002. -- -- .. -- - - ... ---- ... .. 
1808 .... - - .. ·--- - -· --- ... --- 11, 77a, 93•1 

l:l,fiW,7ml 
rn, 1t10, :.?-12 
Hi,H7H,afj..j 
17,H2J,3!17 

This record mil;umlly invites f1ttention to tlrn nmte-
. ri{Lls entering into the manufacture of pig metal, the 
clmmcter of these matcrhds, mid the sonrccs from which 
they are ohfainec1. Fuels, iron ores, nncl Jinxes, com
ponents of commercial pig iron, in pasi;ing through 
bh1st furnaces, produce either pig iron in mcrchn.ntahlo 
form or liquid mct11l, to be citrried to Bessemer con
verters or open-hearth furnaces. In 1H02 an effort WflS 

rn11de on behalf of the Carntdian government in eqnnt
ing bonuses to fron industries, to cliserimiimte against 
liquid metal being classed as pig iron, hut. the conten
tion was not sustained, and commercially the entire 
product of blast furnaces smelting iron orcis considered 
and reported for statistical purposes as pig· iron. I 

\ 
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For the production of tho quantity of pig nwtal 
credited to the U nitecl States in the year rno2 there 
wero Tequirod !Lbout 30,000,000 tons of biturninonH coal 
(tho larger portion of which wtis convortecl into eokn) 
mid a.bout one million and 1L half tons of m1thmoitn coal. 
In addition to mineritl fuel prolmhly H50,000 tons, or 
Bs,noo,ono lrnshels of elmreoal were consumed in hla:,;t 
for111wes. About 33,000,000 terns of iron oro Wl\rn fod 
to tho funuwes, 1incl the flux noco:,;snry to rnirry away 
the impurities of the ores is estimntecl iit about night 
and it hnlf million tons. 'L'lrnrnfore, to supply tho hhiHt 
fnrrnw<:~s of the U nitorl Stutes in rno2, which prochtl'etl 
netLrly 18,000,000 tom·i of pig iron, tlwro wnro rnqnirrnl 
about 73,000,000 tcms of' mw materi1tls. 

In tlrn manufacture o:f pig iron IL eonHidomlile lJtrnn tity 
of rolling mill cindnr, roll scale, etc., is prod need. which 
i.-; nJso employed pnwtic11lly ns ori~. :::lome "blue billy" 
01· "purple oro," resulting from the cnlcination of 
pyrites.1incl the residmm1 from rmtHting forri:l\n·ous nnd 
nutnganHerous zinc ores, are also utilizNl. Tho toti1l 
amonnt of iron ore and of nmfori1Lls 1rned ll'i Ol'l\ nmclt•. 
ILYlLiltthle in the United 8ta!:Nl in 1U02 may Im 1Lpproxi
nmted ns follows: 

'l'tlll~. 

DomeHtfo iron ores ........ _... . . . . • • • . • • • . . . • . . . . . . . :lfi, fill7, ·I· 10 
Fol'l\igu iron oreH ••••••••.••• - - - - ••••• - ••••• - • - - - • - - l, rnri, 470 
Roll ~enl~i, mill cinder, hlne hilly, nt<: .. _. ___ .....•... l, IJOO, 000 

Total •••••••••••••• _. ____ • _ • _.... • • • • • • • • • • • • HH, ll:l:l, HHO 

Some iron ore ir-i mnploynd for other purpm:1Ps tlmn 
:for the l11!LUUfacturo of pig iron. lt". forms !Lil impor
tn,nt part of tho charge of nmny optm-lH•1irth stool for
nacos, and is used ahm for fix in puddling tllHl otlwr 
fm·111wes, for Jlux in sil \'Pl' :-mwHing, ILncl in 1111tki11g 
nrntnllic paints. After nrnking nllow11nce for tho ot.lwt· 
nmtorials that, :1rc usetl as ore 1Lm1 dechwting• thn qwu1-
tity o:f oro which is appliocl ~o pnrpcmes othm· than iron 
produetion, the 1iehrnl qtmntity of iron oro and nm
torl!Lls used tti'l ore entering into the mitnnfocturo of pig 
iron in Hl02 is :fonncl to be, approxinrntely, 3:~,000,000 
long tons. 

The 1ictive denuind for iron ore to nmint1d.11 in opem
tion the blast. fnmiict~s of the United 8t11tes, :rnd tlw 
expecfation th11t this clenmm1 would contimw, wa:; 
re::;ponsible to 11 gre11t extent for the phenonrnnnll,Y 
hLrge output of the iron ore mines in the y<.mt• :Ul02. 
Large stoclrn of orn accnmnlntod at or near hhL:,;t for
rntc~e plants aided in swelling tho tot11l iron ore supply 
to figures never before rcachecl 1ind which may not lH'. 
exceeded in the near fntnr{~. 

CLASSIFICATION 01!' IRON mm. 

Iron ore may bo considered in fonr general commer-
cial chisses, as follows: · 

(1) Reel hematite, including till 1L11hydrous hematite:,;, 
known by v:irious names, such u:,; red hematite, specu
lar, micaceous, fossil or slate iron ore, martHe, hlnn 
hematite, etc. 

(2) Brown henrntHe, inelncling the v11rioties of hy
drated sesqnioxide of iron, recognized as limonite, 
goethitn, tnrgite, bog on\s, pipe oreH, etc. 

(8) l\fognetito, an ore in which the iron oemu·s lL& 

nrngnetic oxidt' and which .inclndes some nrnrtite, 
mii~ecl with the magnotite. Nfartite is it red hcnmtite 
orn which presmvcs to a v1Lrying extent the crystrd
Jine form of' mag·nPtite, but which is nonnrngnetic or 
ll\lltl'l,Y so. 

(~~) C11rho1mtes comprise those ores which contain !L 

mnsidomhle m11011nt of carbonic 1wid, :,;nch as sp1ithfo 
Ol'l\ hlnckhm1d, siclerit(\ elny ironstone, etc. 

'I'his cl1tssHirnition is to l>e consi<lmwl a:-; gc.mornl, the 
Ol'L\S ha Ying v11rious locnl or tmcle minie:,;, Thus the 
prnvaili ng color or genoml physiettl appmmrnce is used 
to indfoate tm ore, aH blue, black, red, or brown, mien· 
eoons or glistening hcnmtite. 'l'he torm '' speenlar, '' 
1Llthough more proporly applied to n gli:;teuing· ore, i:s 
hy e1rntom giyen to nuw,r dnll rod henmtitmi. Other 
homatitPs rncoi\ro dmligniitiorn; 1wcorcling to their topo
gntphicnl or gnogT1Lphil'tLl occm•rtmce, ns ":fossil," 
"n1011ntain," or "vallny '' 01·0, or t.o tho 1-1trncture, as 
'' Hnxseml" ot·c, "Hlnte" orn, l\te. In tho brown hemn
tito clasH "limonito," "tnrgito," otl' .. , !Ll'll rninemlogimil 
tm·m:; referring· to tho tll\g'l'Ol\ ol' hydmtion, but the 
physic1LI stnwturn nnd fLppn1ir1irn:n of HOllH\ of the ores 
11rn dn:;cl'ihetl hy tJH\ tnrm "ln111p '' orn, "pipe" ore, 
"liotryoicfol '' orC1, "Jll1t1cll11" oro, etc. Tlw. 1-H\lll\lichiting 
ol' l>!'own lwnuititos hnH givon r.iHe to the terms "wmih" 
oro, '' Hn.nd" ol't\, etc. 'l'h(1 c1irlH1111Lto ores are known 
as Hpat;liic orl', l.inwstono oro, hlnekbnnd ore, kidner 
orP, otc. 

Tho ns:-:ocitition of other 11ul.>i:;t1111coH with iron ttlHo 
Jlurn.ishe:; m1mos to C(\l.'htin OJ'flH, snch as pyrite, pyrrlw
titn, ilnrnnito, chrornito, etc., but in thiH dii:;eussion it is 
not os:,mn tin l that oither the chemical, rninorn.logical, or 
phy:;icn.l :fontm•et; of tho v11rious cm~s should be t:onsid
orrnl in clotaiI. 

Tlrn eitrly iron indmitry o:f the Un.ited 8tate::; w11s 
lmsod largely upon bog ores, limonitos, or other forms 
of brown lrnnrntites, obtained at points cmwonient 
to Uw Athintic smtbo11rd. lVIagnetitoi'l nlso were 
nmployed n.t first by menns of' a direct process whereby, 
in Catabn forge:,;, t,he orol'l were reduced and the result
ing mehtl forged into blooms or billets without passing 
through th~ casting process; subsequently magnetites 
as well tts hematites were Hmelted in blast furnaces. 
But the lator development of the iron industry and 
present gl'eat importance lLl'C due brgely to the use of 
red henmtite ore. 

'L'he brown henrntites and red hematites are of the 
s11mo chemical composition in so far as hon oxide is 
the hasii'l of tho ore, the primary differences being 
structural 1111d the lower percentnges of combined and 
hygroscopic wn.ter in the reel hematites. Red hematite, 
if :free from other impurities, will yield 70 per cent of 
iron, and pure brown hematite, H thorough] y cl ried out 
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and cfilcined to elimhutte all water, will also yield the 
same proportion o:f iron. But if tho ores are merely 
dried to clrive off the moisturo, which diff crs under 
varying conditions, the mnount of metallic iron possible 
in n, pure red henmtite iH abont 70 per cent, and in tt 

pure brown hcmlltitc GO per cent. However, iron ores 
seldom occur practically pure, the amounts of silica, 
aluminn, lime, m1ignesitt, rinc1 o:E such elements as 
mnnganese, chromium, sulphur, phosphorus, titanium, 
etc., reducing the ttctmil perecnta,ge of mebdl:ic iron 
obbtinable from ores. 

Magnetic ores are capable of' yielding in the puro state 
more rneti1l than any other ores, and pnre nmgnotite 
would Hhow 72.48 per cent o:f metallic iron, but nmg
netites, like the hematites, are subject to deterioration 
from other elements which 1i1·e present. 

The fourth form of iron ore is the carbonate or 
spathic, in which the oxide of iron is assochtted with 
carhonin acid and generally with limo. H this carbonic 
acid is driven off by heat carbonate ores becomo prac
tically brown hematites, but in the nnturn1 state the 
purest carbonate w9nlcl not yinlcl over 4J). 7 per cent o:f 
iron. Considerable of tho eiLrly iron iudnstry, particu
lnrly in western Pemrnylvanit1, en.stern ttnd southern 
Ohio, Kentucky, and }\farylancl, n,nd ttlso to a certain 
extent in eastern New York, was based upon the nse of 
citrbonate ores, but becimHe of the facts that these ores 
in their natuml state aro "lean," thttt they usually occur 
in veins that must be worked underground, often deteri
orating ttH workings t1re extended, and that the ore must 
be roasted, the quantity of carbonate iron ores em
ployed has been greatly reduced, until.in the year l!l02 
only 27,G42 tonH were used. 

In fate years tho quantity of magnetic iron oros util
ized annually in producing· pig iron hns innreasecl bnt; 
slightly, although some rmunrlmble deposits o"f theso 
ores are twailablo. Bnt magnetites ttro not fts readily 
rcdncccl as the hematites, m·e o:ften dense ftnd hard, are 
lii1ble to have ft11 excess of sulphur, phosphorus, or 
titanium, or 1ire so closely 11ssociafod with the gangue 
mntter Lts to n111ke them lean, demanding that roasting 
or some method of concentration, either by hydraulic 
or magnetie septtl'!1tors, should he employed. 

Brown hematites occur mostly in pockets or lei1ses, 
but are occasionally :found in stmtu, often associated 
closely with limestone, and also more or less intimately 
mixed with clays and siliceous matter. Consequently, 
many brown hmn!ttites require washing to sepamtc the 
clay and sand, and in some eases this washed ore is sub
sequently roasted to drive off the excess of moisture. 

All methods of beneiiciating ores, such n,s roasting, 
washing, and separating, add to tho expense crf produc
tion, and :it is therefore not surprising tlrnt red hema
tites, which seldom require preliminary treatment, have 
met with general favor. This preference cp,n also be 

explained by the fact that the ores arc usually re11dily 
reducible, and mof::t, of those mined yield satisfactory 
percentage:; of iron. Another feature of nmteria1 :td
vitntage is that many red henmtites occur in largn mul 
well-defined lenses or bodies, permitting the exploiting 
of the deposits on a large scale hy utilizing htbor-srwiug 
applinnces. '.L'lrn use of such ,tippliances may cxt1md 
from the winning of the ore itt t.lw mine to its delivery 
at the blast fm·mwcs. Tims !t hirgo proportion of the 
red hourntite ore from tho Lake Superior region is 
never touched hy nmmml labor. Tlmt wl~ieh is obtained 
from open cnt workings is in nmny ciises dng by 
steam shovels which load the ore into standard milroad 
crtrs. In some nnderground mines Jllaniml labor is con
fined prrwtically to directing tho ore into "mills" and 
chnte8, which <lisclrn,rgo into mine rntrs, these eiirs being 
ehwatea and imtonrntieally clu111ped into liirn; from 
whieh standard railrcmd rntl's !H'<\ loaded. In other nn
dcrgronncl operations it is m1cess1iry to shovel the ore 
by hand into mine carR, hut tlwrPttftor labor-saving ap
pliances tire avitiln.ble. 

Most of the ore mined in tho Litko Superior region 
is ciirried in stancltinl milroad dmnp ciirs to :;;hippiug 
cloeks, where it is dropped into bius, from wbieb chntos 
eonvey it into the holds of vessels ]Jrong·ht to the Hide of 
the cloeks. 'l'hei;o vossels aro nnloacled by nwclmui('al 
appliances, which dclivor the orP Pithnr onto stock pilns 
or into standard milroad Cltl'R, which carry it to the 
blast i'nrrnwes. At tho blast fornace plm1tH there am 
equally s1itisfacto1·y medmni<'ttl appliances, such as mr 
dumpers, whieh empty ri 100,000-ponnd ear by rovm·sing 
it, or tmvoling bl'idg·os, fitted with brgc buckets, whid1 
transfer to bins or to stock pil<~s the oro dutnp\\d from 
tho Clll'S. These devices are so porfoctod tlmt, onl~, 11 

smnJl amount of ore is touched by lrnrnl from tho time 
it kavmi its nn.tivo heel until it passes into the blast fur
nace, and while they are most in cvidtmec in the Ln.ko 
Superior rogion they arc in nso in connection with 
importrmt iron ore mines in other portions of the 
country. 

1>IS1'HIBUTION OP mm mn•osrTB. 

The distribution of iron ore throughout the United 
States is geneml; there is no sfatc in which iron ores of 
some kind arc not :fonnd in considerable <f1.rnntities, hut 
all iire not nviiilahle :for nse. 

In some cases the ores are too lean, that is, citrry too 
Hnmll ft percentage of iron;, in others deloterious ele
ments, such as phosphorus, sulphur, silimi, and titanium, 
are in excess. Some deposits tire too far from dcsirn.ble 
fuel, or too inconvenient to blast fnrmices, to make their 
immediate utilizLttion pmctimible; others are in small 
bodies or veins, or are scattered over too large areas to 
i:rmke their exploitation profittible. It is probnble that 
some of the undeveloped deposits may be exploited in 
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the near future as the development of newer sediou:s 
of the country makes fresh denrnuds for irnn, nr as the 
extension of mil road foe.iii tie;; and wnter transportation 
brings the ores and fuel into convl~niont as;;oeiation. 
Irnprovement8 in smdtiug and fluxing ores, which aro 
now considered nndesimhle bcc1wse of the pro;;m1cp, of 
Rome of the elements nwntioned ithnve, nmy itlso make 
the production of sn,tisfactory metal from these ores n 
eommcrcinl possiliility. \Vhile the mimager <if a smelt
ing plant can obtain ores high in ir011, or thrn,;n which 
need no hcneficiating tnmtnwnt, nt prices which pemni(; 
him to produce metal at it sittisfnctory pro lit, ho rnn not 
be expected to consider favorably 8ttpplying the blast 
furnaces under hi8 dired:ion with inforior mw nuttorial. 
But thn rapid increase in thn ontput of tho hlirnt fnr-
1mccs to meet thn growing dt>mttmlH ol' a dnvelopiug 
country may in the near i'ntnro C!H'om·itgn thn utili:m
tion o-f ores which itre now ciomddm·ed u11clm;imbh1, 

While the sbttistirntl data is rnporkd by c:tnfos, OXl'.!lpt 
in imch l:aseH as wonlcl 1lisd0Hc1 individual c:ttitic:tics, a 
presentation o-f tho indn8try according to promi11n11 t 
clistrictH is offered as of intnrost, for tlw linPs dividing 
Hbtt.es itrc lost in anything idl'ecting tho iiHlu:-;tt·y ot' the 
nation. Tho statistics for these clistril\tH arn proHl\lltml 
in 81llllllHtrized form in 'l'ahlo 11. 

.Tlie Lal.:e 1S11jJ1'1'im· 't't'(//011. ~ Tho g't'l~atesL d1w!\lop
rnent of iron Ol'lJ deposits in tJrn worlcl ic: in tlH• Lako 
Superior region, which in lHO~ p1·odncoll ~O,!lii,4,(),(, long 
tons, or j(i per cent of the tobtl output for tho l T nited 
Statn8. No other c:eetion of tlw Unit.eel Sbtfa•s, and 1w 

other district in tho world, lrns :-;]10wn 8ttl'l1 nmrvelous 
development or prodncod so much iron ore a:; tho n~gion 
embrnciug parts of northern Michigan and Wisco11c:in 
mid the eastern portion of l\iim108ota. \~TJwtlwr in thn 
8ame extent of tcn·ritory ol8owhere thero may 01· 11my 

not ho larger deposits of iron om of nqrntlly <fosimhln 
composition can not bn ac::;ertecl, for it ic: by dovolop
ment that those groat properties lutVt\ hoeonw known 
n.ncl tlwir rec:erve8 ttpproxinmtoly tlotem1innd. Bnt 
to-clay tlw Litlrn Superior r<'gion c:tancl:-; in a nniq1w po
sition by reason of the large quauti ty aml genomlly 
superior chamctcr of iron oros won from the Jive ranges 
or suhclistrict8 which it ombmces. 801110 of thec:o minoc: 
have been in operation for fifty years, !t immhnr of 
them for lrnU' that time, hut thn largest mmrntl pt·o
ducers are later developments. 

'The initi1tl . Hhipnrnnt of iron orn from the Lake 
Superior region i8 credited to Urn ytmr l85G; the devol
opment has aclv1wcecl itlmost co118ti1utly, and about two
thircls of the total product since l85G ha8 linen titlrnn 
from its mines in the last ten yo!11'8. 

The production of iron om in the L11ko Superior 
l'egion iu the past decade and the qmtntity previously 
shipped are as follows: 

/'1'()(l11dion 1i( Lt1kt· Supl'i'ior Iron or11, 1811!1 to JDO:J, with 71rn•imrn 
.•Ti ipment.~. 

Yl~All, 

18\!a ............................................................... . 
18\H ............................................................... . 
1800 ... ' . .. ····· ............................... ······ ····· ......... . 
18\lO ............................................................... . 
18\!7 ............................................................... . 
18\lH ............................................................... . 
18\1\l ............................................................... . 
moo ............................................................... . 
l\101 ............................................................... . 
Hl02 ............................................................... . 

l'rev!:t::~\~} s;1~~~:,ii"'.'.1~H.:::::::::::::::::::::::::::::::::::::::.:::: 

Long tun:-;, 

fi,fitH,m!O 
7' fl~~! frJ8 

10, 268, UiH 
10,flUOJ ilfiU 
12, ~on, 52~ 
1:1, 7i~. 308 
17j ~O~, Uflfi 
20, fitl·I, ~mR 
21,.wi, ooa 
~G, \!77 ,'JO.I 

1·17,XR7,R:lri 
7ll,-1·10,CH7 

Agg-rcgntt1... .. ..... .... .... ... . ......... ...... .. . . .. . . . . . .. . . :!21,!12~, ·l}l.2 

'.rlw 111i11m; of thiH l'l'g'io11 are locmt:ed a.t tUI denitiun 
01' from 1,000 to 1,i>on feot 11liovo Lako Snptwior, tho 
elisbwce :frorn tho liilrn vm·ying· frmn IL :l'ow to 1t lmn
drod miloc:. Tlw output iindc: elwap trauc:portation for 
the mil lmul to tho hiknH, hac: gradoH J'iwomlilP t:o tho 
tmllk, 1tnd on thn htko shorns oxponc:ive tmd woll
l\l[llippP.cl clockc: luwn l){\C'll CO!lHtnrntnd at. :,;uvcm diff!lrnnt. 
port8, whnr('. Mw orn l'oming in tmi11 lollcls is l'l'l\Pivc•cl 
into lrins, 1wd dolivm'<\!l from tho hius liy gmvity inL{> 
thll holds of' YllHNP.ls. Tim v0Hc:t1ls t.alrn tltc1 Ol'l\ from tlw 
c:hipping llocb: 1t1Hl l'lll'l'Y it through two or lllOl'l\ of l:lw 
(hrntt Lakec: t:o 1·1wnivi11g dol'ks wh(\J'\\ eqlllLl fac•ilitil'N 
for nnlottcling hy nwdmnic1tl appliam•11c: lut\'P l1t1(111 pro
vi<fo11. In thi8 Wit.)' Ol\Ol'!llOllH q1m11titfoH ol' 01'(•, ILl'l\ 
lrnncllo<l (•.hmqily and exp1Hlitiomdy. 

'l'hn Lnlrn Snpl'rior r11g·io11 ic: a!Ho tmiqirn in th1tt itc: 
location i;; such that. on1 !"nil bn cleliv1m1cl nt :f nrni1t•.uc:, 
in it popnlouc: soctio11 of: t.lw cmmtry, and thor1\ nwllt, a 
drnitp J'nol 8ttpply; in other worclH, its rnarlwt focilith•s 
11ru mrnxrnilkd. It lmc: boon thic: which lute: chfoily 
mwoumged the phonofr1errnl clevC'loprnont. 

The qtmntHkc: o:f iron orn oht1tined from the fiv!I 
mngns embraced iu the IJttko Supc1r.io1· l'ogion, !:1tking 
thmm in tlw order of thnir initiitl c:hipmont, are as .fol
lowc:: 

Thll 1\farqudto mng<', i.n the northem peuinsultt of 
Michig•ttu, hn8 contributed since 1854 !L total of GG, 015,21 '7 
long terns, or ao per cent of tho ontiro production of tho 
Lako Superior region. 

The Mcmomineo mngo, south of the Mitrqnotte mugo 
and ox tending from tho northern peuiirnula of Miehig'ttn 
llCl'OHS into nort.hem vViHconsin, Jms shipped, since 187'7, 
4-2,400,228 long tons, or :W per cent of the entire 
prodnctioi1.· 

The Gog-ohic.\ mugo, wost oi' tho l\fonominee Etnd Mar
quette, p111tly in tho northom peni11snln. of. Michigan 
itnd partly in \ViseonHin, lrns supplied, since :1884., 
38,288, 7Gl long tom:, or 17 pPr eent o:r tlrn entire 
prod11etion. 

Tho Vermilion range, in tho eastern portion of tlrn 



410 MINES AND QUARRIES. 

stiLte of lVlinnesottt, has, since 1884, sent forward 
llJ,07"J, 1121l lOllg' tmrn, Ol' fl per cent of tbn entire 
proclnct;io11. 

The Mesabi mngc, in Minncsotn, rmuth of tlio V cr
milion range, in the brief interval since ib; opening in 
18!!2, lms furnished M,G4l,532 tons, or 25 per Pent of 
the entire production of the region. 

Tlrn total production of thcRtl five mngcs since their 
opening is 221,32G,1G2 tons, and adding 2,320 tonR not 
credited to ttny particnhn· mnge, the. grn,ncl total for 
the Lake Snperior region hi 221,B28,482 tons. Thi:,; far 
exeeeds the quantity of iron ore won from any other 
mining district in the world, n,nd the amount obtained 
in the year rno2 from these five l'ltnget,;, which roprc
sents their nuiximum production, is in excess of the 
entire production in one ye11r of 11ny foreign country. 
The quantity of ore won from the sti1te of Mimwsot11 
in 1902 has only been exceeded by the yearly produc
tion of Gre11t .Britain in thirteen yettrs and of Ger1imny 
in six ym1rs. None o:f the other foreign eonntrios has 
as yet roached a tobtl npproxinmting this stn.to's 1002 
output. 

The Vermilion mnge, in Minnesota, was opened in 
the ymn :1884. Tlu' ore which is there producocl is a 
hard spep.nlar, high in iron, and usually of Bessemer 
grade. This mnge is the farthest removed from the 
pTincipal pig iron proclncing centers, nncl the high 
esteem iu which tho ore is held is shown by the faet 
thnt much of it tmverses a distance of over 1,000 milmi 
to points of consmnption. The two pl'ineipttl producing 
mines in this mnge 11rc known ns tho Pioneer and tho 
Clmndlcr. Plato I is 11 snrfaee view of these mino81 
showing the shdts nnd various buildings connected 
with the mining operations, the largo open cut, ttnd the 
extent to whfoh timber has been denuded for mine sup
ports and fuel. 

Plato lI shows the Auburn mine, on the Mesabi rango, 
in Minnesota. The ore in this deposit is" won hy the 
"milling" sy8tem, in which the surface earth is 
removed and the ore clmwn through "mises" into drifts 
located s01nt~ distance below the top of the ore, nu1king· 
in this way large sinks or cruters. This system requires 
that the cover he stripped, !rncl is especially nch1pted to 
slmllow deposits of soft ore. The plate gives an excel
lent view of the crater which is formed by the mining. 
A steam Hhovel is at work lm1ding ore ears, whieh arc 
taken through the tunnel shown to the shaft~ through 
which it is elevated to the surface. 

J>lato III is a view of the No. 2 pit of the Adams mine, 
where red hematite is obtained; it is located at I~veleth, 
Minn. The incline plane is shown bottomed in ore, 
while in the left of the illustration are s0en the tunnels 
which are run back in the ore. Opemtions lrnve 
heen carried on 11t this mine both in open pits and 
underground. 

In some of the newer mines modm·n app:tmtns htts 

been installed. Plate IV shows a view of i~ steel slmft 
frame at the Adams mine. Tt is proyickd with hopper1:1 
in which to recefrp ore from skip ean;, and wns 0110 of 
the first of this clus:-; to ho erect.cd in the couut,ry. 

Plate V, a yiew on the lVfosal>i range, in l\Iinnesot.a, 
shows htrge depositR of orn. Those nrn HfllUtlly of n 
l'omp11mtively soft clumwt,nr, lying in m'arly horizont!d 
stmta and with covering· of Rnch Rlight depth tlmt they 
Cl1ll be easily Rtl'~ppecl. 'l'Jw ore is WOll by 11H'lll1S of 
steam shovels which plttcl' it directly on iron ol'I\ rnr:-i, 
in which it is lrnuled to the d<mks. In this w11y inmrnnsc, 
qnnntities of oro ttre cheaply and P!tsily ohtninNl. H i:,; 
owing principally to thesr, minus that .Minn<'sotn shows 
lt ln.rger production por employrn1 t.han any of the other 
Rtlttcs. 

The view presented herewith shows tho .Mountain 
Iron mine, located at Mountain Iron, Minn., in which 
three steam shovels an1 shown, one being at wm:k, as 
soon !1t the top of the pict.nre, stripping tho Ol'c, while 
in the foreground r1nother shovol is engaged in 1oading
thc m1rs, and on tho right-hand Riclo 11 third shovel is at 
work. 

Around some of the morl' important mines in tho 
Lake Superior region t.<nvnR hnvl\ sprung up, which tn·c 
dependent entirely upon tlw iron 01·c1 i11dm;try. Pl11te 
VI shows ii group of mine lmildingil, crusher house, A 
itnd B shafts, and some of the dwelling htmsus lomttPd 
11t the CHffR Shaft mine on Lake TI11ncroft, Mieh., and 
gives 11 good idea of the gencml sm·foce 11ppen,mncn of 
11 well conducted Lako Superior iron orn mhw. 

Tho tmrli<~st mining· in the Lake Superior distril't wnf.l 
on the l\forq nottc mnge nncl one of the oldest opcmi
tions is tho Cleveland minn, w hieh luts hncn supplying 
ore constm1tly :for 11 period o:f over Ji:fty ye11rs. Pln.te 
VU shows n, general view of tho Clevditnd Lalrn minn of 
the Clevehtncl Cliff:,; Company, looking :from the east;, 
The slm:ft honRcs, ore piles, 1111d clumps arc shown, 
together with tlrn ore e11rs. In tho foreground 111·0 im
mense piles of lnmber. 'l'he htke lied, drained for the 
purpose o:f extending· mining operations, may 1Llso he 
seen. 

Most or the iron ore won in Michigan is takf\n from 
nudergrouncl mines; tho only views ohtairnihlc of these 
arc such as ar(~ tiikcn by flash light. Plat<' VIII illus~ 
tmteR the Cliffs Shaft, mine, ono of tho more pl'omincnt 
on the Marquette rrmgo in Michigitn, A mine <·111· run
ning along a track placed at the bottom oJ' the clrHt iH 
loaded with ore which has been broken down hy me1u1s 
of explosives. A power drill in operation is shown 
in the right of the picture. 

Plate IX is tt view of pi1rt of the open eut o:f the l:'l11lis
bury reel hematite mine, on tho Marquette r11ngP, in 
Michigan. 

In the sunnner of 1908 the Lal•w Snperior Iron ]\:fin
ing Company, fl pioneer o:f tho region, eelelirntPd the 
fiftieth year of' its activity, itncl tho following statement, 



PLATE VIJl.-CLIFFS SHAFT MINE. MARQUETTE RANGE, MICHIGAN. 
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whi('.11 em braees the salient point:> of lt eontribntion for 
the occa:sion by the author of this report, emplmsi:r,es 
the development referred to: 

Neither the reconls of the prrnlndinn of the Lttke Superior l'l'ginn 
nor the nnnmil reportH, of !Ju• A merit-an Iron a111 l Rteel Assodation 
go l!!wk beyond lHM; therefm·11 1m <latn enrlinr than thiH will Ill• 
exiwt. 

In 18fi.f. there wns 0110 mino roportt11! ns operating in tlw l\for
qnette range, thu Hhipments amounting to B,000 tm1H. In :t\l02 tlw 
shipmtmts of the Mm·11nl\ttc mnge WlH'c :l,8G8,02fi tm1H, tlw lnlw 
shipmontH from all ntllgl'H in that )'CHI' l'e!Whing !\total of 27,0:Hl, l(l\) 

tonH. 
Tlw pro1lnction or cuus1m1ptirm of imn !ll'll in tlw Unite< l RtateH 

in 18fi.1 ean only 1Jc cstinrntc1l from thlJ quantity of pig iron nuuh" 
Ac1·or<ling to tho l~CnHUR stnth-1ticH of 1H50 tlwro wonl1l hnvo lioon in 
thl' neighhorhoo1l of l,fi00,000 tonH of iron ore consnmml tlnring 
tlmt year, for them \\'HH m1uln in tho mnntry fill:{, 775 tonH of pig 
iron. Jn l81i4, 1teeor1ling to tho rliports of tlte Amorienn Iron nn1l 
Steel AAHocitition, 781i,218 net tonH, eqniYnlont to lli'i7,:l:l7 groHH tnuH, 
of pig iron reqnire1l nbont 1,7fiO,OOO h>nH of irnu ol'!', \1·lwl'l\ll~ iu 
1\102 tho country prntlncu1l l 7,R21,:l07 grnRH bm~ of pig iron, mHl 
the 1lomGstic ontpnt of nll tho irnu ore mim•H in tho ponntry for 
1\102 \Vl\S a5,i'ill7,410 long tom~. 

At leaHt rn7 pru<lneing minl'S are now nctini in tho Lalrn Hnpnri()J' 
rngion, a mm11>or having oxcentfocl nnnnal ontput."l of l,000,000 tnnH, 
llllll 01w mine has 1tpproximntml 2,000,000 tonH iu a y<•1n'. Tlw 
e~timntll!l iron ore proilnctiou of the 1·rnmtr? in 18fi·.l 1tpproxinmte1l 
1,750,000 tons, based upon tlw reportotl pig iron pro1ltrntiun, tUHl 

t.lw yiel1l of ores tlid not oxcPotl nn !Wl'r!\gll of ·10 per cPnt uf molalli1• 
iron. Thomforo, it is donl>tfnl if in 185~, the !111itu1l Htatl'H proclm:t11l 
!LH mnch iron ore aH the Fnynl mine in l\Iinm~Hntii 1li1l in 1!102, wldt~li 
in that year shipped 1,nl!l, li2 ton~. UouHi<len•cl on till\ l>uHiH of 
mlltallie eontt\ntH, IHlWlwer, thiH output. of tlw Faynl mine prolmbly 
pro1lrn~l'1l 11H inm~h pig irnn HH wnH ma1lo in Urn Unitetl HtatoH in 1mY 
year up to l8Bll. " • 

In order t;o inc1ic11te tho chemical compmiit.ion of tho 
iron ore:-; obtained :from tlw Lalrn ~uperior diHtri('.t the 
following stf1tmnen ts luwe been prep11red. 'rlrn JirHt 
shows what may he consiclBrPCl as roprmmntativt1 com
positions o:f Htandttrd ores o:f mwh of the r1tngBH; au cl in 
the second the tttHtlyi.;os 11re :for liho lower µ;mcle orns, 
whieh are employed lt1rgely lwmtnse of high silimt nncl 
low phmiphorous contm1tH. 'l'lwse mrnlyHeH fU'll oP ol'OH 
in their rn1tuml uonditi.011, ll!Hl represent m1rgo lotH. 
Determinations of oro:-i obtitined from im1~vidrntl mineH 

, in e1wh of the mngns will vary from thoHn givl\n in tho 
statements. 

'f'ypicnl mwl!lst~.~ of Lnk1: 8upaio1' fron m·cs. 

t'ON'mN1', I M11rqnctte Mm10111!- i Oog-eli!c Vermilion McH11b! 
l'ttngo 111..~e rnngu I rnngt~ rnngo r1ing~1 

(per l'l•nt). (per l'l'nt). I (per "1mt). (pur cunt). (per 1•ont). 

Iron ............ ·-·· 
I,hosphorn~ ....... . 
Slli<:11 ............ .. 
Snlplrnr ... _ ....... . 
MoiRture ... _ .•... _. 

50,5 
o. o:m3 
·1.58,l 
(}, Oll80 

11.85 

(~l>NTl~N'I'. 

fi5. z,12a 
O.OfiO,l 

,(\, i0\l3 

ifi'm·····--········-····-·-···--······-·-·--· 
81~f~phorus .... ____ . ·-·- .. _. _ .. _ ........... . 

~~~~b~::::::::: :: : : :~:::::::: :: :: : : :: : : : : : 

no.ao8 
ll. O:lBH 
a. fi0ti1 

m.:w 
o.oa71l 
'1.2M5 

5tl.Olllll1 
(), 03llr> 
il.'18l17 

l\11nquetto Mcnmnl· v'erm!l!on 
rttnge nmi rnngo rn.nge 

(per cent). (Jll'r c!lnt). (per 1•enl). 

·l2.2i 
o.osrn 

a5.8lH 
o. 000.9 
1, 2a 

·12. 129 
0.02H 

3•J.1'll 

fil.lUSH 
ll, O•!U8 

22. 3042 ........................ 
2. :.! 8.21 

Alalm111a-Ten11e88ee, m' Smrtluwn d/8trict.-Next to the 
Lako Superior diHtrict in orrler of present importance, 
lm:-iing such importm\Ce on tho quantity of iron ore pro
duced, is tlw district of: which Birminghn,m, Ala,., 11111.v 

he consiclored t.lie busino:-;;; center~ omhrftdng northern 
Ah1hnn111, p111t of northern Georgb, and pnrt of Honth
<ll'll '.l'ennesHee. In .ln02 Alnlmnm supplied 3,574:,474 
tons, Ocorgiit 380,554 tonH, and Tennc:,;soe 874,542 tcms, 
nmking a total fol' thiH district of ±, 771l,570 tons of iron 
m'P. Thn lmlk of th!\ Alahanm oroR itro reel henrntites, 
t.hmm ores hoing· largely mined convenient to Bil'lning
lmm. There i:-i, however, a eorn;idemble 'qrn1ntity of 
brown honu1tito mined in Alalmnm nnd ttlso in Georgia 
and Tomrnsson. A Ht11t:nment llovering tho cbssilieation 
of ores in thof.lu threu HtlttoH for the year l\l02 nmy he 
:-inm m1trizecl as followt-1: 

l'rmbwli1111 11f' ,i1'11n rJ?'fH, S1rnl/wl'l1 <liNl1•icl, liy .~/.11/c!.1 a11tl ,,,c.rietfr,q: 1110:2. 

H'l'A'l'E, 
'l'otul lkll . Brown 

(longtonH) Iwnrntlto hematito 
· (longt1mH). (iongtonH). 

Hontlwrn 111Hlrit'l . . . . . . . . . . . . . . . . . . . . . ·l. i71l, li70 a, Ofi·l, 0\10 11 7~fi, •180 

Ahtlutm11 .................................. . 
!ll•org-hi .................................... . 
'l'PllllPHHU(~ , , , ••• , •• , , , . , •............... , , , , 

a, r,7,1,,LN 
:mo,r,5.1 
HN,"'12 

1, OOH, RB\l 
212, 7·1'2 
n03,R!lll 

A pp111·1mtly tlH1 litrg·nst, cl1welop111nnt of tho hematite 
01·os 'll1tnking tlw Al\pg·hnny monnbtin:-i C\Xists in Aln
li11nm, whern tho rod lwmn.tito (known locitlly a1:1 Heel 
mou11btin ormi), olit.iiinml in lnrge qunntitiios clol:lo to de
poi-1it;H of ccml snit11hle for tlw 11m1mfoctm·1\ of coke, lmve 
p1ieom·agotl tho growth of the iron industry. 'l'he red 
honrntit.oH 1irn loen.lly l'ecoguiznd as soft and hard ores, 
tho 'Iol'lllC\l\ lrning at, 01· noar the surface, 11re partially 
dt\c•ompoi-md; the fatter al'O mhrnd hy underground 
workings and nmy ho subdivided into siliceous oro8, 
in which silica is pre::-iont in qnanti ty, and "limey" ores, 
in which the proportion of lhne may be sueh ns to make 
tho 01·11 11pproxinrntely ::mH-fluxlng. Nearly parallel 
with thCJ Reel n10nntfdn deposits 11re important beds of 
hrown henmtite and limonite ore, occurring in isolated 
(lt\poHits, i-;onw crf lnrge extent. In fact, the exploited 
h1·own hematite deposits o:f this rogion are of greater 
1worage1 extent than those found in other portions of 
the country. Occasional depoHit:,; of magnetite arc also 
found in tho Afobiuna-'rennessee district, but few have 
hoon worked. Some carbonate ore has 1dso been won 
11ncl used in tho m1111ufacturo of special ironH. 

Pl!1to X illustrutes tho openings 11t one o:f the Red" 
mount!tin mineH near Birmingham. Plate XI is a view 
of a limonite bank near Tecumseh, Cherokee county, 
A111.; tho ore .i:-i broken down, loaded onto tram cars, 
tls shown, and htken to washers, from which it goes to 
the l'ttilroacl ears. 

LYew "Tiirl.: and New England.-Mag-netite iron ores 
11ro produced chiefly in New York, New Jersey, and 
Pennsylvania, hut Home are won from North Carolina, 
Miehigan, New Mexico, tind Utah. 'rhe deposits of 
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this class of mineral in New York sfaite iire phenome
nally large, and so far as metallic contcntl'.l 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 tlmt they have 
not been brought into commercial use. High phos
phorous ores, however, have been and are mined to a 
large extent, and benefieiated by magnetic concentm
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 cornrninuted, can be readily separated, either by mag
netic sepamtors or by jigs. Other ores of the Port 
Henry mines district arc of Bessemer grade, and from 
one opening 30,000 tons of yery high grade magnetic 
ore were obtained. This ore approached chemical pu
rity, was of Bessemer grade as to phosphorus contents, 
and was practically 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 crystah; affected 
by pressure Imel some faces fln,ttened. 

The localities which have been worked in the Lake 
Champlain district are the mines at Chateaugay, west of 
Plattsburg; the mines at Moriah, west or Port Henry; 
and those west of Crown Point. These deposits arn at 
elevatiorrn of from 600 to 1, 000 feet above the level of 
Lake Champlain, and while Borne explorations origimtlly 
developed beds of considerable size by an open cut, 
most o-f the mining is now underground, and much of 
it at a depth of 500 feet or more. Some mines which 
have bee.n 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 Clrnmplnin, and the Adirondack Village 
mine, close to the main Adirondack range. These titau
iferous ores ·were utilized in former years by the Cat
nJan or direct process, in which the ore wus converted 
into metal hy charcoal in open hearths. 

The Port Henry mines, located at Mineville, near 
Lake Champlain, in Essex county, have long been fa
mous as a source of iron ore supply; it is claimed that 
the ihst ore was taken out in 1804:. The ore is a dense 
magnetite, and Plate XII fa a view of No. 21 mine of the 
Port Henry Iron Ore Company. It shows 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 ad:joining, belonging to Witherbee, 
Sherman & Co., at least 800,000 tons of ore. The de
posit is very farge, 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 lmve indicated the existence of two underlying 
veins of ore high in iron and phosphorus and low in 

silica. The ore which is sold in the market is high i11 
iron, but also contains phosphoruH in the form ol' apa
tite, nmking it all of non-I3eBsemer (Jllftlity. 

Other deposits of magnetite occur in the Hnclsou 
river district, the most pronounced exposures antl nins 
being· south of West Point on the HighlandH oast of thn 
Hudson ri yer, extending nl'.l for as Croton Falls, lmt 
some magnetite is also found west of the river, ttrnl this 
line of deposits min he tmecd from New York into Nl'w 
,Jersey. The southern New York magneti t<1s nrP, ns u 
rule, lean, ·and contain t~ither an nxceRs of phospho1·us 
or, more frequently, of sulphur. Tlwro hnH h1•c•n 1•011-

siclerable exploitation of thol'.le deposits, but ont:-dcll\ of 
the Tilly Foster mine none has been a largo prodrn·<1t\ 
and all itre inactiye, 'l'he Tilly .Foster appcmrNl to ho 
a large lens, which was worked iirRt as an open lied, 
then the ore body was followed by slrnfting, tlw rooms 
being filled with concrete arches to permit the l'<'lllovnl 
of pillars, mid finally the working- waH restornd to an 
open pit; by the removal of 600,000 cubiu y1tr1ls of ont·
lying rock. I1arge expenditures were nlso mndt> on tlrn 
Theall mine, near Brewster, which wns workPd 11y nn 
extensive tunnel with l'.ltop<•s, slmf ts, an cl gn.1 l oriPs. A 
concentrtiting plant was erectocl at thil'.l 111i110, lint sub
soquen t;ly dismantled. Tlw Bern;on mine in uortlwm 
New York, west of the Adirondack monntn.ins, hns also 
installed tt sepamting plant, and has proclw:Pd mer
chantable concentmteB in comddorable quantity frnm 
lean magnetites. The Litke Clmmphtin district has lH!l'll 

prominent in the efforts to beneJieiate ores hy <'Oil· 

centmtion by tho use of jigs, aucl 1111'.lo hy 11rng1wt.ie 
Bepumtors. At the Port Henr~' mines is Llw lm·gt•st 
separator plant in the country. 

New York is one of the few states whPrn, in addition 
to the magnetites, the three ct.her v1Lrictiel'.l of iron 
ore ttre fonud. Heel hematite is mined from tlw nor'th 
centml portion of the l'.lbtte, in ,J efforson, Clinton, itncl 
Oneiclii counties; brown hcmatitei'.l am w011 in the south
ern portion, east of the Hudson river, in Dntelwss 1tnd 

Colnrnhfa counties, and in the same district <·nrhonato 
ore has been fonnd to !1 t·onsidernJ1le extent, and n lttrge 
plant for roasting these orel'.l has been constructed m111r ' 

Catskill Landing. 
Some of the brown hematite minns along the Harlem 

Hailr0t1cl hiwe been worked for mnny ymws, nnd hn.rn 
been, and ttl'e still, the main reliance of the clmreoal 
iron industry along the Connecticut and New York 
boundary. This l'.lame clasl'.l of ores extends into Litch
field county, Conn., and Berkshire county, lVfoss., t.he 
district being genemlly recognized as the Sn lishur~' 
region. The mpid dennd:ltion of available timbtU", and 
the necessity of operating small blast furnace plants 
producing a special grade of pig iron, ha8 reduced the 
number of furnaces, so that now only a fow a.re making 
iron with charcoal; these smelt brown henmtite nrnl 
some carbonate ores. 

In addition to the brown hematite ores mentionod as 
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occurring in southwestern Massachusetts itnd nort.h
western Connecticut, bog ores ttre found in rnistem 
Mnssaehusetts, iwd were tho fonmliition upon wh ieh tho 
first practical clovelopment of the iron indnRtry in the 
united States W!lS h1tst~d. nfagnetic om oecnrH in 
Rhode Island, n,nd nrngnetites nncl hrown hemn,t.itrni 
ha VB been mined in Maine and Vermont;. 

,i\~!W .h'i'8ey. ---Tlrn nuignoti te ores extond ing from N t\W 

York across northern New .forHey into Penn:-iylvania, 
lrnyn been libemlly developN1 in a nnmhPr of lornttions 
in New .Jersey. The importitnce of tlrn industry, how
cwol', Im:-:; declined in httn yeitrs, tho hulk of the product 
being confined to a fow of thn more irnportm1t mines. 
AB a rnle, the ores of New ;r ersey am lrmn, mid sorno of 
them carry sulphur or phosphcmrn in ext~e:-:;s, hut others 
are of Ikssemer gmcle. In western Nnw ,fo1·::;ey nmgne
tites also occur in a deccnnpcmed condition, and eitrry 
comiiclomble nrnngancso. Brown hmnatitmi are found 
in western New .Jersey, in the vicinity of Bolvi<lorl'., lint. 
luwe not hcon extensively dPvcloped. The early i 1·011 
industry of New .fon:ey was lmsecl upon the n:-H.1 of bog· 
ores, which cmne :from tho tliHtri<\t cloHe t:o tho o<•.ea11 
front; these ttre 110 longor used, aud all of t.he or<\ won 
in N cw .Tersey iA of tho nrngnntite <·lass. Tlw lH\llP lkitt
tion of nrngnetie ores hy waAhing and J,y ~;nparntion ha:-; 
reaehed n development in New .fo1·Aoy approxinmting 
thnt of the :-;t!tte of Nnw York. The failnrn of sonrn of 
tho more pretentious magnot,ic c;npamting plan ts, whillh 
wmrninutecl ore finely, hns enc<nrntgecl Hutgnotic coh
hing n.nd the tretttnwut of ore as eonrse gmins J,y sc~p
nrnt.ors. The rrntHting of dense oroH is also t~ l'oatnrn 
of New .T ersey bhist fnmn.ce pmetiee. 

Pemrnyl·oania.--Pcnnsy lvitnhl, although not the pio
neer in American iron industi•y (its initial enterpri:-;o 
having- been estahl blrncl ahont 171G), mpidly nd va11ced 
to first. pltwe, itnd by reason of tho wide <listrihution of 
all cfasses of iron ore and 1dmnc11mce of fnol, lH\l'mnn 
tho hugest producer or iron, and Rtill holds that mnk, 
although the hulk of the iron ore nsocl in thn 11utnui'1w
turo of its iron and stnel products is mined oub-ricln of 
the state. 

The mo::;t important iron mining opomtion in Penn
sylvania is that carried on in the Uornwall orn depo::iit 

. in Lebanon county, which has prodnm~d itbont t.hreo
fonrths of a million to111:1 anmrnlly, and, since till\ ye111· 
17 40, has contributed It total approxinmting eighteen 
million tons to supply Pemrnylvania iron works. 'l'hh-; 
ore as mined yields on the average nbont 4H por cent of 
iron, carries about three-fourths of 1 per cont of eopper, 
and about 2! per cent of Aulphur. It must, therefore, 
be roasted, and ore-rotisting kilrn; have here obtained 
theh· largest development. Furnaces of tho Gjors 
cylindricnl form, using solid fuel, are used at Honrn 
plants, and at otherl:l there are circular or rectang·uhtr 
kilns heated by producer g'!ts 11:ft.er the Dtwis-Oolby 
patents. 1 

The Cornwn11 ore bank, n,tCornwall, Lebanon county, 

is n largo deposit of nrng·notite from which immense 
quantities of ore luwc been won. Most of the ore is 
obttdued abovn watc1.· lnvnl, enni being· ruu in on IL series 
of tcrrn1·m;. '.l'hn ore iA broken down and 1011de<1 onto 
cars hy nwans of hanows, and thn;; tmnsported to the 
flll'llllt'llH. 

.Platn XIII Hlwws two terram~s in solid ore, with th·~ 
workmm1 nngagwl in filling the ore ears, Iu tho back
ground of tll<\ picture a steippiug which covers the ore 
emu lm seen. 

Along tho South mountrtin, from the Delaware river 
to ttml beyond the Snsqnelrnmm river, depo1:1its or mag
netie iron oros are l'onrnl and l11we been worked. In 
Lehigh and Lan(•.astnr eounties n.t prec;ent thoy are 
mined chiefly for concnn(;mtion, as U10 orn is Imm. Jn 
Bel'lrn <'otmty it largt~ nndorgronnd development w1tt-1 

lllitde nt Boyertown, some Hlmfl;s extending over noo 
foot in depth, the orn being, as a rule, low in phos
phorus hut hig·h in Anlplmr, and requiring· roasting·. 
'l'he:-;o mi1ws am being mtwatorPd to nmlrn it possible 
to obtain ore. IktwP.011 Boynrtown 1incl Cornwall it 
numlH1r ol' nmg·notic clepoc;its havn been worked spas
modically, nncl hoyon<l tho 8nsquPlrnmrn, in Admrn1 1wd 
York connties, similar minnr; lmvn hncm in opni'ation. 
In Laneast.or connty it 11mg·1wt.ic concentrating phwt 
lmH litLoly hPnn i11st.1d!P<l, op<'mting on a large mitss ol' 
lmn rnagttntito, whieh iH ('J'llHlwcl, sixod, and :-;epnrnted, 
the objoct 1H1ing to form the conccmtrates into hriquottos 
for use i 11 hlast. I' lll'lllWPfi. 

Along the uortlwru aml western faces of Urn South 
mou11(;1tiu, n.n<l in the rnllP,Y hntwnen tho South aucl 
North mountain mngcs, hrow11 lwnmtite ore lmA been 
mitwd .in mimy lormlitie1-1, sonH1 of' thn clopm-iits having 
heon work!\d on n. li.heml scaln, imcl others, producing 
!mt litlile, h1tv(\ it history npp1·oxinmting a centnry or 
time. As it rule, thrnm brown henmtites require waHh
ing lio rnn.ko them dcRimhle for lilrLst furmwe purposes, 
n.ud tlwy yiold, it:f:ter Huch treatment, about 45 por cent 
o:f iron, sourn with 2 to 5 per cent 01' manganese, and 
n.11 with plwi;phorus above tho Bessemer limit. Other 
hrown honrntitos of noarly Hiinilitr composition oceur 
in ccmtml Pemrny]vania, along tho eastem flank of the 
foothills of thC\ Allegheny mountains, in Bedford, Cen
ter, Huntingdon, imcl other countim;, In the same re
gion fossil and reel hcnmtiteH are won by underground 
opemtionA, and this is true tt!:-Jo of deposits in north
eastern Pmmsylvaniit, along the Blue mountain mngo, 
1tnd in the vicinity of Dm1villo and Bloomsburg. Pmc
tically ftll of the brown henmtites have been won from 
open cut workings, the ore occurring with chty and 
limestone, 1mc1 requiring washing. Much o:f the reel 
hematite was mined from small underground drifts. 

In the bituminous eottl belt, which extends across 
Pennsylvnnia from northeast to southwest, with the 
Allegl~eny mountains as 1111 axis, the rarhonnte ores 
obtained wore :formerly an imporbtnt base of supply. 
The location of many of these ores in :mmll Yeins, tho 
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<~xploitation of whil'h i:s exporrnive, the necessity of 
ronsting them, and their g'PnernJ!y hig·h phosphoru::i 
content hiwe llltwh limited their use. 

.Dr'lan·a1·e and .1Jfi11·yland.--In Delnware there are 
several i:solated deposlt:-; of' brown lrnnmtite which have 
1iNm worked hut itre now inactive. In eastern Mary
fand carbonates which occur mixed with clay !Ll'O mined 
in a de:-;ultory way by farmers and mmd near the city 
of "riishington to produce a special grade o:f pig metal 
with clrnrecml. 111 western J\faryland there are brown 
henmtitcs in eonsidernl>lo quantities, also indications of 
red lrnrnatitos, ~ind some leim nmgnetites, which, while 
appearing to oceur in large proportion:;, wonld have to 
he concentmtod to be merchantable. 

The V1:rginia8 and Cm·oUnas.-ln V:irginia the bulk 
of the iron ores mined arc of the brown hematite cbs8, 
some occurring in beds o:f clay, others in !L form ap
proaching veins cm bedded in rode stmta. Minor 
deposits o:f red hematite also exist, !Uld in southwestern 
Virginia !ll!d in western North Caro Una there are large 
bodies of magnetites. 'l'itm~iforons magnetites and 
brown hematites occur in central North Carolina mid 
extend into South Carolina, Georg-iii, Tennessee, and 
Alabama. 

The Appalachian mountain clrniu is bordered by iron 
ore cleposit'l from northcm New York through New 
Jersey, Pennsy1vania, 1vfaryland, the Virgfoias, North 
C!trolin11, Tennessee, Georgi1t, and Alitht1m11. These 
deposits are mostly magnetites :tnd l>rown hem11tites, 
the latter generally showing in tho vnlleys, the former 
often in foothills or on the slopes of the mountains. 
Some rncl hematites are also :found on the mouuhiin 
slopes. Nearly paralleling· the AppiLlachian range, aml 
oecnpying positions iu the foothills of the Allegheny 
mountains, are deposits of lirown hematite, tllso of car
bonates. The mirbonates are more abundn,nt in tho 
coal benring regions, and occur on both flanks of the 
Allegheny mountains. 

Still farther west carbonrtte ores and somo brown 
hematites arc found in the coal measures of we:,;tern 
Pennsylvania, .\Vest Virginia, Ohio, Kentucky, mid 
eastern Tennessee; red and brown hematite are abun
dant in Kentucky and Tennessee. 

O!u:o.-The ores obtained from Ohio and from tho 
portion of Kentucky adjaeent to the Ohio river are 
either carbonates or hematites, resulting :from the 
weathering o:f carbonates; these have sushiined 11 con
siderable iron industr~' :for many years in southern Ohio 
and in Kentucky, in ft locality known as the Hnnging 
Rock region, with Ironton, Ohio, ancl Ashland, Ky., as 
business centers. The original instnllations were all 
cliarconl furnaces, some o:f which are still active; :for n 
time some :furnaces used mw bituminous coal, but the 
larger plants are now dependent on coke, local ores 
being used, supplemented hy other ores from the Lake 
Superior region. 

There are also in Kentucky excellent deposits of 

limonite, and these extend into Tennessee, some quite 
important mines existing iu tho central and western 
portions of the state. Thero are nlso earbonates in the 
southwe:::tern section which extend into Missis:::ippi. 
Carbonnte ore !tlso exists in northern Florida. 

1fisconsln and 1inn11.-'l'ho lilieml exploitation of the 
iron ore::i in the Lake Superior region has diredeclatton
tion to deposit::: in adjaeent :::tates. In centml Wi:::con:sin 
brown hematite exists in pockets or lenses. ln southern 
"Wisconsin there ii; a nniqtw deposit o:f high pbospho.rus 
red henmtite 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 ul:so 
lntely htien discovered by cl rilling and shafting in the 
vicinity o:f North Freedom, Sauk county, '''k Thill 
deposit is expeetod to he a factor in the iron ore supply 
of Uhicago and vicinity. Jn northenstorn Iowa brown 
hematites have been wrought, and carbonates ttre fonud 
in the western ::;ection of the :;fate. 

JJh'Nsrnl?'i 'and Ad.:a1rn11s.-Missonri attained pl'onii
nence n::; an iron producing state several decades ago 
throng·h the Iron Monnhiin and Pilot Knob deposit:-;, 
which gave promise of being l!Lrg·e producers, but llH 

development proceeded these ore bed::; wern practically 
oxlmusted, although it is po::;Hible thero nmy l>o uncli:-;
covorecl extension:,; o:f them. In central, Mstei·n, and 
south em Missouri red hemutito and brown hemuti to 
ores arc obtained in <Jmtntities, and these oms also ox
tend into Arkansas, itlthough there has been no devel
opment in that state. 

Te.na8.-The exploitations for iron ore in 'l'exas have 
been chiefly in the northeastern section, where brown 
hematites luwe been won :from neitr the Rnrface, and the 
fact that these lie in nen,rly horizont!Ll hLyers, eovored 
but slightly with a :ferruginons siindstone and sand, 
Ruggosts that they are hog ores :forming tho bottom of 
an extinct fake. They extend over !L htrge· territory, 
except where the pl1tteaus nro cut by wnter courses. 
In central Texas an important deposit of red he1111ttit:e 
ore, chtimed to he of excellent quality, has been opened 
np, but in· the absence o:f demand for this mineral ex
ploittttion hns not been prosecuted. 

Rocli~y J.11ountcdn ?'egion.~The section o:f the country 
which mny be considered as the lfocky Mountain region· 
has a number o:f important deposits of iron orcs and all 
the general classes o:f ores ltrc :fonnd. In what might 
be called the distinctively mountainous section, on the 
western slopes, magnetites are obt!tined, and some 
deposits of appnrent magnitude arc known to exist, lint 
owing to the high elevation o:f the deposits ancl the 
mnount of snow encountered, they hn,ve not been ex
ploited. It is possible that the inc1·easing demand :for 
iron ores may encourage development. 

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



PLATE X.-RED HEMATITE MINE, RE'.D MOUNTAIN, NEAR BIRMINGHAM, ALABAMA. 

PLATE Xl.-LIMONITE BANKS NEAR TECUMSEH, CHEROKEE COUNTY, ALABAMA. 
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stone; covers, as it is cln.imcd, n snporlidal ar!\a of 
about 20 sqrn1re miles; contnfos from 00 to n7 pm emit 
of iron from 2. 5 to 5 per cent of silim, and is low 
in phosphorns. It is won by open cnt working, as 
shown in the illustmtion, the 1-1team shovels lrnuling
onto eitt'R on which it is fatken to the fnrrnwnH a!; Pueblo, 
Colo. The view (Ph1tc XIV) showH the ore I11 Nitn to
gether with the covering of limestone an<l enrth. 

In New :Mexico there is it deposit whore retl hematitu 
rmcl magnetite ores are oht11inod. The F'ierro, or U ni.011 
Hill, 11nd .Tim Fnfr minns are located in tho territory 
of New Mexico, neal' Hanover. Mr. D. M. B11rri11ger, 
M. E., states that the ore genemlly, but not ithrnyH, 
occnrs with emptive granite and limostone, prolmbly 
cn,rhoniforons, the vein heing vertical or clipping at. a 
ilteop 11ngle. The ore of tho Union Hill mine is a mix
ture o:f approximately 71l pm· mmt nmgnotite and 2f> 
per cont henmtito, and iH qnitn lrnrd. 

The ore of the ,Tim Fidr mine is of prnctimtlly the 
rnvorso composition to that of the Union Hill, tlw 
greater portion being· of the lrnnmtito v11ridy, n.wl is 
also quite h11rc1. Both hero and 11t the Union IIill mino 
,the ore stf1nd:; in dikes, and is qmtrrind ou(; in open 
cuts. Mr. Barringer sbtteH tlmt at one plact> tlwrP. .is n, 

huge deposit of brown henrntito ore, and ftt 0110 voint. 
there is also lt considerabh" mnount of spocnhtr ore. 
The ort~ citrries sntisfaetory pcrcentag-eH of iron, 11n<l 
ii; of Be:;semer quality. Tho pernmnotu•.y o:l' th is d11pmii !; 
does not seem assured from the results of minhig· 
operations to c1ato. 

In the Srrn Lui:-; valloy of Oolomdo, which nmy lH\ 

said to be in the heart of the Rocky mountainH, brown 
hematite ores 11re mined, and 0110 mine lrns hoon plw
nomtmal not only for the quai1tit.r taken from it, hut 
also :for the low percontrtge of phosphm·us in till\ ore. 
In fact, tho product has been perHistnntly a BeHHemer 
ore, n.nd it iH probable that no other deposit of hr'own 
hematite has produced as nmch low phmqJhorns ol'l\ n.H 
the Orient mine. This mine is located in thh eastorn 
part of Sagnache county, Colo., about night rnik\s from 
Villa Grove, nnd was opened in 1882. The orn hody iH 
from 30 to lllO foot in width n,nd is worked liy mennH 
of tunnels, from which stopeH arc nm. Over t,ono,ooo 
tons of ore have hoen obtained from this doposit, lmt 
unfortunately it Hhows signs of exhaustion. It may 
he, however, that deposil;s of similm: charad.er will ho 
found in tho same district. 

Plate XV is a view of the Orient mine, showing onn 
of the inclines from which the ore i:-; lmidcd onto citrs 
for transportation to the blast furmtc<~. 

Between the Pacific coast nnd tho Rocky mountains 
there are 11 number of deposits o:f iron ore, but :few 
have been exploited, because the~·e has been little or no 
market for the mineml. Blast; furnaces which were 
located at Ogden, Utah, at Clipper (fap, Otl., 1md tit 
Salem, Oreg. i lmve ceased operations, n,ncl the only 
enterprise now active is near Port Townsend, on Puget 

sot111d, in tho Htt1te or v\Tashing!mt. This plant has 
clmwn it.;; Ht1pply in p11rt :frolll local henuttiteR (hog 
ores), lmt is largely dPpcnclent. npon magnetic ores 
imported from British Columbia. The plnnts now idle 
rnliocl, when in operation, most.ly on brown herm1liit.e 
ores mined near tho :fnrmtees, with the exception of 
t.lw plant in Utah which rceeivetl nR 1mrli of its supply 
mll hemntites from \Vyorning. Jn northern nnd south
ern Cnlifornht mag11oti t.m1 nrn1 red hcnrntitos nre l'e
porte<l, lint nothing· lmyond explomtory work has })een 
dmw npon thom. \i\Tlwn R1it.isfnct.ory ~mpplim1 o:f metnl
lmgicitl l'nel lHicome 1w1til1thle it is possible that some 
of theso P11ciiie coast dcposHH may he exploited. Mag
netite hns also been mirn;cl nnar Lovelocks, Nevadrt. 

VAT,U1'1 tll!' IIWN mm J>Jo1PnStTS. 

'l'ho determiimtion of tho vnlun of iron ore deposits 
iH <lifHenlt, for tlrny iu·e only Horviceahln in so for its the, 
11mteri1tl of which they n.l'l'. compoHecl mn,y he ntilizod. 
TlntH, 11 uwtmtrdn of exct\llent il'on Ol'(I romoto from 
Jilm;t t'm·n1wos or othor mmt11H of: ntilizat.ion, without 
tmnHpol't1ttion focilitfos to rn1rry the minoml to points 
where nuirk.ots nxi:-;t., would i;btnd practically nsoloRH 
u11 til thoHtl con cl i tionH worn 111ocliliP< 1. 

'l'he qrndity of t.lrn iron Ol'l'. ohtttirnthlo hmt 11, docidl\d 
inllnn1we upon thn viihw. of lht1 prodnet, ttncl thnrr.foro 
upon t.hnt of: tht\ dopoHit. Orm; low in phosphorus, 
although with rnodc1r1ttn iron <·ontnnt., t•o11m11uul promi
lllllR ovnr thoso Cttl'l'ying· thiH olnnrnnt in nxt•oss, and in 
tho prPsnut Htn.t.o of mntn.llurg'irnil ckvnlopment ore~ 
t~11rrying titiwinm 11rc1 eonRidC\ro<l m1d(li·drnhlo, although 
in tho 1rn11r Pntnro they nui,y poHt-tibly ho Honght nftnr. 
A Hulplnn•ons ore requiring roai;ting' is ltisH c1esirablo 
than onn :h·m1 from snlphnr, and ores whieh require 
waRhing· 01· b<mefieit1ting, either by jigR or nmgnotie 
snpu·n.tms, lmve less Yalue thrtn those whiClh enn he 
uHed in tlrni r miti\ro Rhtto. 'l'horefore, tho rt pp!tron t 
qnautity ttnd avemgo quality of an ore in it deposit and 
itH t1eeessibility to 11uirkots or prospectivt1 points o:f 
consumption aff0ct its vrtl ue. vVhore a mi no is produc
ing· n.nd wher<) Urn teHts made to determine the 1ipp1irent 
Pxtout: o:f tho <ltlposit nro s11tisfoetory, its v11lno may be 
g-angt•<l hy citpitaliziition hasetl upon ft royal ~y charge 
for ore mined, for in !tn ore deposit the nmtorml taken 
out is not reprodnced, ttnd thereforn some allowance 
covering 11 value for the ore won is proper. · 

The d~ifHcnHfos of cldornrining the vnlne of iron ore 
deposits ttre incrmtsed by the fact that in some instances 
more min~ng rights 1u·o granted, while in others it pro
prietor may allow a mini'ng comp.ai~y to take ore at. a 
fixed mte per ton, or upon !t shclmg scale. In still 
other cases thn ownership is in a state which grants 
mining leases ltt tonnage rates; these leased prope.rties 
after hiwing been explored or developed are sublet, and 
thus two or more royalties nmy ho cumulative. A 
deposit of ore has no definite value to the :essee.or sub
lossee, other tlmn wlmt he gets ont of 1t clurrng the 
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term of his lease, for he has no interest in ib; future 
and the owner can practically lmse no estimate of value 
except by capitnlizing its eaming capacity, providing 
that earning crtpttcity can be maintained. Another 
foatnre whieh has ciulSecl trouble in an attempt to deter
mine approxinmte vriluations for the iron ore deposits 
of the United States has been that a compr111y nrny own 
or let1:,;e 11 c01rnidm·1ible tract of land only n small part 
·of! which hns been explored or exploited. It would he 
manife::itly unfair to base au estimate of the Yt1lne of 
the entire property npon results obtliincd from a limited 
area. 

During .July, Hl02, an interesting suit in elmncery 
developed the estimate which the oflicers of the United 
Sbttes Steel Corporntion placed upon itfl iron ore prop
erties. Practically this estimate claimed that the cor- · 
pomtion had in resen'e, in deposits which Imel been 
tested, over 700,000,000 tons of iron ore, upon which 
the company placed 11 vitlne to it;;elf of $1 per ton. 
This wns not merely n royalty estimate, bu!; reprcHented 
what the officers of! the c01·porntion considered the ore 
was worth as a mnterhtl for conversion into mcrclrnnt
ahle products, biking into consideration the lomition of 
the deposits in relation to its fnmaces and mills, nnd 
the fact that as far as known this supply eonld not be 
duplicated elHewhere, certainly not within any limit of 
tm1rnportn.tion to the corporation's existing plants. 
This. ynluation was questioned because ttu official of tho 
corporation had stated tlmt it had reserves of ore and 
fuel sufficient for sixty years, tho assumption l>eiug 
that the value of a supply of mineral which would not 
he exhausted before sixty ;roars woukl he strongly rd'
fectecl hy the interest which the money invested should 
mwn in that time. In a case such tts indicated, u.n iron 
ore deposit which produces a qmmtity of ore dcsimble 
in. <Jlmlit,r, HO as to be of nmterial service to the indus
try, undoubtedly pos~ms8es a value to tho owners which 
is not fully measured by 11 mere roynlty charge, for it 
acts as a b!tsis for supplying l'fLW material 11nd gives the 
owner not only a possible profit 011 the mining·, but n. 
protection in cn.i;ei; of 1inctuations in prices of ore, a 
Yitlue difficult to el:'tim:ite in money. 

COl\UllEHCJAJ, VALUI': OF THE PRODUCT, 

'l'hc determination of! the value of iron Ol'l'S is contin
gent upon the elrnrneter of each ore, its chemical com
ponents, its texture, its location in rel:ttion to blttst 
f urnaees where it can be used, !tnd transportation focil
itie:;. The custom heretofortdollowecl in census reports 
of ni;certnining as closely as possible whu.t commercial 
value the various ores represent at the mines, including
any roy£1lty or allowance for royalty, and excluding all 
tmusportnt.ion chnrges has been followed in this report. 
In discussing the ontpnt hy states, the value of the ore 
clPlivered at points of constunption is not taken into 
considerntion, hut comparisons are based npon wh11t the 

ores are commercially worth at the mine romly for 
nml'lrnt. The value, however, should ttnd doe:; include 
the cost of benoficiating ores when they receive such 
treatment, so as to make the record Hhow tho tofal vnl ne 
of the iron ore produced in etteh state. 

The prices of' tho Ln.ke Superior ores of Bessemer 
quality are based on it Htnndard ore yielding 03 iwr cont 
of iron when dried at 212° F., with 0. 045 per cent phos
phorus ftnd 10 per cont moisture, eqnintlent to :>H.7 por 
ccn tof metallic iron in tl1e wtttmtl condition. 'l'he stnnd
ard for non"Bessmner ores yields fl() per eout of iron 
when dried at 21~P F., with 12 per cpnt moh;ture, cqniv
nlcnt to 52. 8 per mm(; metallie. iron in the 1rntural con
clitfon. The calculation to determine the Helling price 
is nrnde on ores having tho ahove hypothetical iwalysis, 
delivered :I'. o. b. cttl's nt him>t fm·naces. H the ores 
yield 11bove or below the chemical standard the price is 
adjusted accordingly by premium or discount. The 
scale for BeHsemcr ores takes into ttceonnt, tlrn pcrcent
ag·c of' both iron and phosphorus. The prke of 11011-

Besscmcr ores iH determined in the i;amc w1iy, lint 
ustrnlly only metallic iron is taken into c01rniclcr1ttion 
unless otlwr constituents :trc excnHHive. 

The physical condition of iron orns-tlrnt. iR, whether 
they 1we conrse 01· fine, dense or open in strncture-·-
also 11ff ccts their con11nercii1l v1tlno. The 1\fosahi range 
ores 11re divided into three clttsses, according to tlrnir 
degrees of Jincuess, as determined by Rieve teHts; thn 
second clnss is 10 centH, and the third chu-1H :u; cents 
below the price placed upon the first cl!iss. 

All of the ore mined in the Unit.ml States is not util
ized in the production of metal f!or stew,) mitnnfactnro, 
for in this freedom from phosphorus ii; geucmlly 
necessary; an nxcess of this element, however, ii-; 
admissiblci in ·iron treated by the bnsic Bessemer 
process. 

For nse in foundries, :for treatment in pnddling fm'
naces, n.nd for other purposes whieh, taken together, 
consume ttpproximatnly one-qnartor of tho pig iron 
proclnced, the limitation:; as to phosphorus m·o less 
rigid. For these pnrpoHnH many ore:; may he smelted 
which arc not consicll'red •desimble in manufactnring 
pig iron for t•onversion into steel. Howevnr, other 
elements tlrnn phosphornH demand considemtion, and 
in the selection of ores their chemicnl composition dc
terminPs their avaibhility for specific ll8P. The per-

, centag·e of iron which an ore yields is the firHt con:;id
emtion, for upon this the economy of smelting· prima
rily depends, but ohject.ionable elements or oxides mn,y 
encourage the selection of im ore containing less metal
lic iron: bnt freer from objectionable constituents tlrnn 
an ore with high iron contents associated with delete
rious ingredients. 

Seeking for large out.puts of metal of a particular 
composition, and for low foel consumption, blast fur
nace mn,nagers nrny refuse nearby ores Jean in iron 01· 

carrying undesirable constituents, and bring from a 

·• 



PLATE Xll.-VIEW OF NO. 21 MINE, PORT HENRY llWN COMPANY, MINEVIL..LE, NEAil PORT HENRY, NEW YORK. 

PLATE Xlll.--CUT IN MIDDLE HILL, CORNWALL ORE BANKS, CORNWALL, LEBANON COUNTY, 
PENNSYLVANIA. 
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<listance ores with lnrger percentages of metal or with 
very little of phosphoru~, sulphur, titanium, etc. 

The following- table shows the quantity of iron orn 

procln(•ed in each· sttite mid territory in the United 
States, its valtw, ancl the ayemg-n valun pm· ton, for 
eiwh y(\ar from l8!ll) to lHO:.J: 

'l'.Ull.I·: la.-C!UANTI'l'Y, VALUE, AND A VEUA<n: \',\LUE Pim 'rON OF THON mm, BY S'rA'l'.ES AND TERRI'fORIES: 
1Rm1 To mm. 

! 
- ..... __ -:-::-:-...:...:.::....~.'.'--":-:'.:":-::::_":::::·..:::.=....::::::::.==:::c:::.-:::::.-7.:::::::-.~~-=-=----=-~-::::;:.::-.::::;..--::: 

mo~ 11101 1000 1801) 
.. .. -~ .. ---··------·- ··----~···----~~---·- --------.-----··-----

.S'l'.·\TI•: OH 'J'J~ltlt.J'fOHY. 
Avt1ntgl~ Avurngo Av<.lrllge AvGrngt~ (/\lltll tit)" Valtw. ''nlne 

(l.\llllltlty V11hw. Yl\lllll (ltmnlity Vn.hw. YllhW 
Qu1mtity V<iluo. Yltllle (long tons). ptn· ton. (Jougtons). per ton, (long-tons). 

}HH' ton. (long-tons). per ton. I -·------·--- I --··· -·-----·~-------- ,,_, .. -·--·-···- -------· ------·-.-·~ 

IT11it1)1j Ktut~H ....••. l 3ri,iitii,.Jlll itfin, .rnn, :121 $1.8•1 ~8, 887, ·1711 $i10, 250, ~.Mfi $1. 71 '27,iiil3, ltll $1lll, fiUtl,fill·l $2. •12 ~-1, nHa, 11a $3'1, 9UU, 077 $1.·12 
1--···-· ... -· -:::=:::-:.--:-.".'.:::-::--:-:::-.- -- ---.-.;: ,. .. :.-:::=::: ·----· ---·---·--- ··- ---~- :::~ ----------· =~~~ ~....::::::::·:::::-· 

Mlnnc•otn •..•.•......... r~:;..;;.: ;;f,{) 2:1, UR\l, 227 1.'18 11, 10\l, fi:l7 
Mii:hign.n ••..••........... 11, i:m,2rn :.!li1tHlfi1Hno 2. •Ill U, Hfi.1 1007 
Al111.J111111t •..• : ••..•••...•• a,fi7·l,47'l a, !.nm, Rl 2 1. lll 2, so1, 1a2 
Vil'glnin. ttml Wt•st Vlr· 

gi11i1i • • • • • • • • • . . . • • . . • • • U87, Uii8 1, 6117, ·lfiG 1. llU u20,:m.1 
'fennes.Roe. ............... 874, 5.12 1, 128, 627 1. 28 7H(),-JU.J 
l'cllllH)'lVIUlill....... •. . • . 82'2, 932 i, 22:ii .ma 1 .. m 1,tHO,llH·I 
Wiscmrnin. ........ .. . ... . 78!1, !IOli 1, 800, 8G·l 2.30 7a8, 8118 
Now York................ fi5fi, 321 1, Bll2, 087 2.40 ·120, 21H 
New .Tcrs<T ••. .. . . . . . . . . . . -1-11, 879 l, 228, OIH 2. 78 •101, !IHU 
Ucorgl11 rtrnl North Cnro· I 

1!11.11. •• ................. :l61,890 ;lOli,·l88 1, BU 1 ~rn. mm 
Ney111lt1, Now Mnxko, 

Ut11h, 111111 Wyoming ••.. 2:162,0:H •I7r.,:nn 1. :n 11~.m·t,fiH 
f;olmw1o ••.••..•••••..••. aoo, 01~ l,OH·l,·12·1 a.!H •101, 0:!7 
Kenlu1,ky ••••••••.....••• 71,000 Hl1, 1nu 1. 21 '"lU,·tll!I 
MisHom·L .. • :. :. , •••...... OH, 808 .10n,:m1 1. (lO v1,~mo 
Connectltmt l\ll<l Mn,•11-

clmsett• ............. : .. •211, ou:i 81,:J74 2,HO IJI) i)l•I 
Mnryln.ncl ••••••••••...... 2iJ,H07 ·ltl, Ull I.Vil 51:21H 
Ohio ...................... 22, (jf)i 111, Uiti 1. Ho <J.t, lHf> 
'l'OXt\8 •.• ~ - .......... , ...• (),(HU 0,·HH O.\l\I (1) 

1 I110lndcs South C:nroliun. 
'Inoluclcs Monttmn. No prt>1hwt l'"l"'l'led for N1•v1111!1. 
3Inelndcs '!'cx1is 11ud .Montmrn. 
• Inelnr1cs Montumi. 

11\,:mf>,5rn 
~1 1 7ar1, 59:! 
~I il87, 71U 

1, 1llili1 '128 
!112,8·1U 

l,fiOl,m?O 
] I fiG·l, 17H 
1, UOli, 2:11 

!IJH, 011 

21)~,:!:27 

:!07,HtH 
11 ~Hl,:lilil 

·IH,9BH 
:m,7,1~ 

7B, ·JH7 
:rn, H~il 
117, 77ti 
(1) 

The vn.lnes at different mines val\)' grently und only 
the averages are presented in tho nhovc fable. In eou
sidering these valnm; it mnst be rnmLmilicred that; they 
represent the labor employed and t.he expenses of opm.·
ating, royalties, or sinking fund, hnt no tmm;portation 
charges. The:;e values arn not the selling prieos of tho 
ores, which are gaugod when clelivorecl either at tlrn 
furnace or at receiving points whern they 1irc httndlod 
for distribution. 

Las u, 83·1, auu 2.1, 3H4, au:i 2 .. 18 8, Hil, 28H tl, 92.1 1 sr,a l ~N 

2.'21i 11,1120, 727 281 HflO,Ofltl 2. Ul U, Viti, lfi7 rn, 101,suu 1.50 
(), \l2 2, 75\l, 2·17 2, ti~U,Ollfi (),\)fl 2,0m.?1 U:tH Ol, 601,609 0.!18 

1.fi8 02l, 821 t, .180, :ns 1. 02 \180,470 1, 700,.JlO 1. 7U 
l.lll f>O·l, 171 liliU, 087 1.1a 032, tHO nu.J,372 1.10 
1.li() 877, ll8'1 1, 8110, 1011 2. rn 1, oou, :121 1, 091, 772 1.97 
2.12 7.rn, 10r1 2, OHl, 272 2. 70 579, 798 837, 76G 1.44 
2.H9 .J.t1,.rnr. l, 103, 817 2.fill +m, 100 1, 2·11, 98fi 2,80 
,, "H I 3H,2·l7 Ufitl, 711 ~. 78 2fi01 lRfl 814, 020 3.18 ....... , 

1. 20 :mu, lHn .J.JO,BM 1.:13 28·1, BO l :107, Olio 1,08 

1. 07 .. rn2, '.!.77 ~02, ·JHO 1.li:l M,1'18 108,720 2.01 
B.18 ·107, llH·t l,510,H:ll a. n Ull7, f157 NO,nH 2 •• 1.1 
I.Of! t1fii\Oil7 011,HH!l 1.lJ :m,:rn.1 Bfi,38·1 l. lXl 
~. :17 ·ll, ann H2, 7'tfl 1. r.2 2~, 720 •12,:wa 1, 86 

2.Ul :n,um 701 702 ~ .. rn 20,llll 77, 089 ~. 03 
1.i>!I ~n, 2~a rn;, 7Bi1 2. ta !l,·l~X ·l,m!B 1. :m 
I.ila 61,lllll m~,mm 1.112 fiB,221 77,000 1. .JG 

(7) lt>,HHl lil,71l2 ll.H2 H,7~U 13,2132 0,90 

'' Inl'ln1ltiH !llwu. 
u !noln1luH Vl!rtnout. 
1 I1wlrnll'll with Novndn, Now Moxl(!O, Ut11h, 111111 \V)'omlng. 

depm;it tlrn covln' <'!Ln ho 1::1trippocl to rLdvnn!;ago, t;lie 

oxploittition nmy lm carried on hy opon ·cnt work, from 
whi<'h the Ol'('. iH taken ont oitlwr hy trn.in or, after 
digging, Hl'tetl by Htmunpowm· applied to inclines or to 
vertienl hoiHt8. 

In tho Mmmhi 1'1tngo of MimrnRota, in the Snnri::;e 
diHt.rict of Wyoming, and inn nmuber of brown hema
t.ito dopo:-;its of tho South, ln.rgo open cuts are worked 
hy thn uHe of tho steam shovel, thoHo appliances remoy
ing· tho ore in successivo benchos after forge areas have MININO 1\U1'l'HODS. 

· been· str.ipped by the smno method, 
Iron ore deposits in the United Sl:lites vary materi

ally in character, size, and occmTen()(~, and the goolog
ieal and physical conditions of the Hcvoritl varieties 
generally known as magnetitl\ red hcurntiite, brown 
lrnmatite, and earhomtte ores reqniro different methocl:,1 
of exploitation which also vary greatly. The known 
elmmcter, the nppareut dimension;;, tho gmrnrn.1 :form, 
and the position of an iron oro deposit, with roforcnco 
to the snrface an<l Wftter, tho physical structnro or 
chernic1tl composition of the nmteri1tl to be extracted, 
the rharncter of the earth or rock inclosing or occurring 
in the ore body, the Htmtification, dip, and :-;trilrn, tho 
simplicity or complexity 'crf the ore body, t,Jrn connm
ienee of the depo8it to an twailnbln nmrlrnt for its pro
duct, and the C'apital at emnnmu<l of those ·who attempt 
the exploitation all influence thn methods followed in 
mining hon ore. 

·where the ore body projects above or lies close to the 
surface, or where in a large apparently well definrd 

30223-0·1--27 

·whore the body of ore is under considemble cover, 
H tho roof is firm, or if the vein matter is comparn,tively 
rnirrow mid tho dip steep, it is romovecl through shafts, 
either vertical or inclined, and through tunnels or adits . 
.In a number of instances open cut work has, after reach
ing· it <ionsidemblc depth, boon supplemented by under
ground exploitation, while in a few casos this method 
has been reversed and n ltirge open eut has supplanted 
underground work. The shafts or ndits, which ~tre gen

.orally expected to serve !ts long as the deposit yields 
oro, aro nooessarily costly mid noecl to be plmmed and 
located with care, for th.rough these t11e miners h1we 
ncces8 to the umlerground workings, 11ud the ore and 
water tire mrried to tho natural surface. 

Except when the strattt penetmted 11re exceptionally 
e(lmpnet and hiwd, the shafts or· adits must be snh
stantially timbered, so that they can be nmiutained 
until the c1opo::iit; is exhausted; they nre excnvatecl either 
in the ore or in inclosing rock, !Lnd if in the ore 1arg·c 
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bodies are left adjacent to these avenues of approach 
as a Sltfoguarcl ltgainst accident. From these main 
arteries drifts are opened either pamllel orat 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 st.opes 
excavated. 

In deposits dipping considerably from the horizon 
one prevaiUng method of exploitation is to open a series 
of drifts at different levels, from which mining is crtrried 
on simultaneously; the upper levels are farther itdvanced 
than those below, the ore being fa.ken out in horizontal 
sections or slices, known in mining parlance as stopes. 
When the ore is worked above .lt given level and 
allowed to fall by gravity, through chutes or otherwise, 
to vehicles which deliver it to the main artedes, the 
method is called " overhand stoping." Where the 
material is attacked below a level and the ore ntisecl 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 protectecl, at least in part, 
either by timbering or by filling in rock or other waste 
material. In some instances the ore, if harcl and if left 
in pillars alternating with rooms or stopes, will sttfely 
support the roof, but often the proportion of ore sacri
ficed is too great to make this method desirable. 

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

. be briefiy designated as follows: 
" Milling," in which the surface earth is removed and 

the ore dmwn through "raises" into drifts located 
some disfance below the top of the ore, thus making 
large sinks or craters. This system requires thttt the 
cover be stripped, and is especially adapted to moder
ately shallow deposits of soft ore covering a large armt. 

In 1
' caving" a series of levels connecting with the 

main slmft or with several shafts ttre simulfaneom,;ly 
worked, the ore being taken out from the upper levels 
and delivered through winzes to lower levels whieh·are 
protected by the ore in situ. As the ore is removed 

lfrom the portion of one level the snperincumbent rock 
or earth is allowed to cave upon the ore below, and fre
qu~1J.tly th'e 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 mtre is exercised the risks 
are not great and but little waste becomes mixed with 
the ore. 'l'his method is applied more to so~t or mod
erately soft ores than to those which are lu1rcler, 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 , 

method is specifimtlly known iis the "drifting 01· slicing 
system." 

"Room mining" nmy be considered either a:; digging 
out cavities which alternate with pillars, or as opening 
cavities of consiclern,ble length, width, and height, nsu
!tlly from foot m1ll to hanging wall, and supporting the 
htst named and the roof by an elabomte armngement 0£ 
timbers known as sq@re sets, in which the timbers am 
so placed 11s to form the ontlines of a series of cubes 
resting upon· one another by carefully fitted joints. 
This method is htrgely employed in removing soft honut
tite, and some of the cavities thus umde and protected 
are of enormous size. 

"Filling" is not so much a method of mining its a. 
meims of protecting the workings by depositing in the 
cavities waste rock, sand, and other refuse. 'rhis 
method is often more economical than timber support, 
and is adapted to hard ore mines. 

The magnetites, as a rule, are found in fairly woll
clefinecl veins, inclosecl between walls and clipping ttt 
steep angles from the horizon. Some of these veins are 
of enormous size, as in the Lake Champlain distriet of 
New York, where the texture 1tnd hardness of the ore 
permit of its use as pillars in the mines. Other veins 
are rn1rrow and tortuous, although persistent, imcl each 
0£ these clmrncteristics demands different methods of 
exploitation. 

Where magnetiq iron. ore is obtained from under
ground operations the ore left rts pillars genemlly fur
nishes sufficient support for the roof. Thero li11ve been 
instances where the proportion of tho total ore in the 
deposits which these pilhtrs represented was so large, 
or the tendency of the mineral to break from the pillal's 
in large masses was 1:10 g·reat, as to cause their n.bandon
ment. 

JrINl~ ORES. 

During late years there have been interesting discus
sions in the technical press concerning disturbrtnces in 
blast furnaces, which are attributed lal'gely to tho 
increasing u::1e of finely comminuted iron ores. The 
troubles have been emphasized by the contempomneous 
development of the Mesabi mnge in Minnesota, where 
tt majority of the ores occur finely comminutecl, some 
practieally as powder, by the use of concentl·11tecl ores, 
and by the increase in the dimensions 11nd 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 ores. 
Fine ore is undoubtedly more troublesome in the bla,st 
furnace than ore which is of modemte size, as the com
minntecl material is liable to sift down through the 
charge and accumulate in portions 0£ the :furnace, in
creasing the resistance of the blast, and a portion as 
flocculent material is carried over with the furnu.co 
gases. In some blast furnaces the latter represents so 
large a proportion of the ore charged that the material 
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PLATE XIV.-SUNRISE PIT FROM THE EAST, AT SUNnlSE, LARAMIE CUUNTY, WYOMINQ. 

PLATE XV.-NOS. 3 AND 4 TRAMS AND RAILROAD TRACKS, ORIE'.NT MINE, NEAR SALIDA, SAGUACHE COUNTY, COLORADO. 
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is rectn'crcd and formed into briquettes, or made into 
mud with wtitcr, to be ret:nrned into the :furnace. 

There is no intention to question the dei:;imhility of 
using relatively coarse ores in blast fm·mwns, hut it fr; 
probable that fine ores are hl1tmed :for somo dist:urb
a11ccs for which they are mily partially respmrnihle. 
The acmnnnlation of tine materin.l of any kind in a por
tion of a blast furnace may cansc nuequn,l 8ottlcmcmts, 
slips, or irreguhir operation, and, while the fine 01·0 L~ 
subject to this, the same results may courn from an accu
mulation of comminntec1 coke and f-luxeR. In the en
largement of blast furn1tcm1 the s,ystem of :feeding 
materials lrns been radically clmnged. vVhere thons11nds 
of tons rire fed daily into the throat of 1t hlnst :furnace, 
the handling of this become" 1w important matter, nnd 
Inbor-saving ttpplianceB arc demanded. A few yearB 
ngo the general pmetice of blast furnaces, of whnt was · 
then htrge size but would now be considtwed of moder
:ite dimensions, waH to clisclmrgc the raw material from 
l'lll'B running upon trestlm1, Hhovel or fork this into 
charging buggies which were elevated to tho top of tho 
furnace and clischnrged upon the bell, which c1osecl the 
throat by fitting against the hopper. Bnt where 11irg·e 
qnantitiei; are daily handled bins have been int~roducod 
which take the place of trestles, and the materhil, in
stead of being shoveled or forked into tht.\ cllsclmrging 
buggies, drops from milroad cars into bin:,; and from 
hins through chutes into i-;cale or weigh ears, thcneo into 
:;kip ears, which nrc lifted conBidembly 1thovc the top 
of the furnace and clnmpocl into tho rocoiviug hoppm, 
thence through n bell and cluuuhor to the nmin fnrnacn 
hell. 

Bins ·have been erected to consiclomblc height, and in 
dumping- the material, particularly coke, into thn bins, 
or in passing it through them, it; becomes morc1 or less 
broken. At :-iome furnaces tlrn coke hin dischu.rges 
immediately into the 8k.ip ear running to the top of the 
furrnwe, but in a majority of c.ases the woigh rnir inter
venes. As a conBequcncc, it large percenfago of colrn 
is ground to powder, for it may hnve an aggreg·ato drop 
of from HO to fiO feet from the th11e it kave8 tho cnr in 
which it is tran;;portnd until it touches the main bell oi' 
the furnace. 

In the smelting opern.tion there is no opportunity for 
coke to be consumed until it approache:-i the tuyere8 of 
the blnst furnace, for it is hero that the combustion of 
the fuel is made possible by the admission of heated 
air. An excess of free oxygen would carry this corn
lmstion to a point which would result in imperfect nnd 
irregular furnace operation, conReqneutly the fine 
material which may aecumulatc in the sh1tf't or upper 
portion of the furnace mity be added to nntil it fa in 
such volume and position as to cause a dh;;turbance by 
slipping, resulting in increased pressure of blast, and 
im irregular working of the blast formwe. While the 
same may be true of the fine ore, this has lihe advantage 
of being reduced by th~ gases resulting from the corn-

lmstion of the fool. Investigations o:f some of the 
larger forniwcs blown ont for repair seldom show um·c
dneed ore, alt.hough the proportion of fine ore fed may 
lmvl\ hoen large, hnt. indicate volumos of coke dust 
adjacent to t.lrn w11ll::; or :iccumulated in diffnrnnt por
tions o:f the blast furnace. Tho combination of fine ore 
itnd iinn coke nmy tlrnrc1\irn ho coni-;idered largely 
rospormiblo for nmuy :;lips and irreguh11'ities, bnt it is 
possible that explosions which lrn vn been so snvore at a 
number of fnrrntces nre ntt.ributahlo primarily to floc
culent inciincleRcent mrhornweous matter (resulting 
from the g·1foding of tho coke), lll(leting oxygen nnder 
conditions Himihir to those in eoiil mincR, flour mills, 
and grain elevators. 

The qmwtity 11ud drnmicnl chn,mcter of the fine ores 
which iwo available <lomonHtmte the 11oceRsity of their 
nso, nnd it is tlrn duty oi~ tho1.1e designing or opemting 
bla8t furmicm1 to provid\' for snch uti\izn.tion, lmcl wh\~l'e 
satisfactory opemtion is Recurecl nndnr clis1ul vnntngo the 
rn1wager of 1t pbnt is entitlnd to proper credit for 
ovnrcmniug dill:l\•,ultios. '.l'ho uonstructor must tnJrn into 
eom;idern,tlon the handling: 1ind l111:1t.rihution of this 
nmtnrilil, and idso <lesign ancl equip thn :fnrmwe to moot 
tlw oxcnHsi YO pressure or mw<1ual sottlenwnt which nmy 
ho triwrntblo to tho fow ol'l\H, whothor nssodnted with 
:li.nn eoke or not. '.rlw htttM eonc1itio11 will exist to 
sorn<' oxtllnt in any :fnrnacC1, although for tho l'P!lHOllH 

given abovn t.lrn qrnintity of foHI eolrn is un(loubte1lly 
grmitly mitgniliod in t:ll!I recent motholl of h1wdling the 
mntmiak 01'es which coHt at the fnrwwe 5, n, or 
rnol'f\ cont:-; por uuit; of metal min not ho wasted with 
impnnit.)\ and where it Is found im11l'nctie1\,b]o to control 
the loss of lino oro through tho gns Jluos, the eoJloction 
of tlrns<\ nnd thoir propnration flor subsequent. treat
ment;, denumd attention. The briquetting of fine 01•es~ 
wll!\tlier in their natuml state or after beno:ficiation, is:. 
ali-;o commanding tittontion. Wh(~nevor t\.U iron ore is: 
lrnnclled aud rohundled, piissocl through any meehn.nicaJ: 
appnr~ttus, or heat;od, there is additional cost plaeedl 
ngainst it., and this <Jost will 11nturnJly ntrect the price 
of pig iron. Howcwlw, it n\t\y bll assnmecl as an axiom 
that tho treatmm1t of ores preliminary to their being 
fod into tho blast :fumaco mtn genomlly he considered 
aB more ceonomic1.tl th!Lll depending on the furnace to 
do tho work. 

Methods oJ' cheaply beneiiciating and briquetting fine 
ore . .,; HO a8 to introduce them into the blast furnace, and 
permit of their being carried down into the zone of 
reduction before changing form, 8eem to

1
present a pos

sil>lo 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 mamigers 
undPBiriihle, there is also objection to the mineral being 
of l!irge 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 pfants nre in use at 
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some important mines, the purpose being to reduce the 
lund oms to sizes convenient for ho,ndling and adapted 
to q trick reduction. · 

CONCENTRA'l'ION OF IRON ORES. 

In various pn,rts of the country there are deposits of 
iron ores of considerable magnitude in which the amount 
of metallic iron is insufiicient to jnstify the mining of 
the mineral and its use in hhist forno,ces. Some of 
these cleposits are located so that the ore can be cheaply 
mined, and 11re also convenient to transportation facili
ties to rnt1rket. 

To i·educe the percentage of gangue and to produce 
material carrying iron sufficient for econornicitl smelt
ing, these ores need to be beneticittted, nnd ustmlly they 
are comminnted by crushing or grinding if they are not 
natnrally of a :.;ize suitable for the purpose. After 
recluction in size the ore is either passed through jigs, 
where in connection with water the ii-on oxide separates 
from the gi111gne by specHic gravity or the fine material 
is delivered to magnetic separators. The separation in 
jigs is effected when the specific gmvity of the iron 
oxkle and the gangue differ sufliciently to permit of a 
good separation. In magnetic separation the magnetic 
particles are attracted to belts, drums, or to stationary 
magnets and the gangue or such portion us is feebly 
magnetic is rejected. In either process time and the 
degree of· comminution are elements in securing s1itis
fa.ctory results. Magnetic separation is confined to the 
treatment of lean magnetic ores or to hematites whieh 
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 gTains of ore intermixed with the 
gangue determines the possibility of perfection being 
ttpproached 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 plan ts 
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 
is found to be advantageous to lose a portion of the min
eral in the tailings rather than to attempt perfection 
with the sepamtors. 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 apiitite 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 o:f this was magnetite ore. In addition n, cobbing 

I 

method was used, wherein ore of considerable size was 
treated by nrng·netic sepamtors. The possibilitiei;; of 
producing an ore rich enough for :.;melting imrposes 
from some of the farge tfoposits of lean magnetite luwe 
eneoumged the introduction of ti numlwr of forms of 
separators, only a few of which, however, han provtid 
of sufficient economic importance to he used. 

ROASTING IHON OHES. 

Among the methods used to beneficit1te iron ores
thnt hi, to improve their ruttnml coll!lition-b roai:lting, 
which may be applied for several purposes: 

1. To drhTe off moisture. 
2. 'iVhile driving off moisture, to lmke so as to sepa

rate the earthy matter which adheres to some ores and 
which often carries a larg·e proportion of silica. 

3. To eliminate carbonic acid, as in the case of the 
treatment of c!trhonate ores, thereby pmct.ically con
verting carbonate into brown hematite. 

4. To reduce the percenttige of sulplrnr carried in 
many ores, particul11rly magnetites. 

5. To break np dense ores or. nmke changes in the 
degree of oxidation and thus increase their reducibility. 

Roasting W!ts formerly done entirely in open henps, 
formed of layers of wood (in some ca::.:es charcoal or 
fine bituminous coal supplementing the wood), 11lternut
ing with layers of ore. 'rhese piles, 'vhen fire wits 
applied to them, bumed for months, and, in fact, the 
pile after being completed at one encl was extended, 
while the encl first finished was being roasted and the 
roasted ore taken from it to the furnace. Au improve
ment in roasting was the introduction of cylindricnl or 
rectangular masonry· or metal kilns, in which fuel is 
mixed with the ore. In this way !t more economical 
handling of the materi11l is possible, and the results ttre 
nuder better control. In later years improvements in 
the roasting of ore have been practically confined to 
feeding kilns with gtis, derived directly from the gas 
furnaces or obtained from gas producers. In the dry
ing of brown hematites advanced progress is illustrated 
at the Shelby Iron Works, Alabama, \\rhcrc the Davis
Colby kiln using gas, roasts brown hematite ot'es. A 
sttitement by Mr. Charles .J. Christinn shows that tak
ing green ore as it mme from the washer, the yield waf:l 
43 per cent, and to flux this ore 23 per cent of limestone 
was required, while to smelt it 135 bushels of charcoal 
were necessary. \Vhen roasted in heaps, the moisture 
driven of!', and the reduction of silica, which was obtained 
by screening, showed a yield of 50 per cent of iron, the 
requirements for smelt1ng being 20 per cent of lime
stone and 105 bushels of cluircoal. When gas kilns were 
introduced tho yield of the ore was inereased to 52 per 
cent, the proportion of flnx 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 rottsted in heaps and reroast-

II 
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ing it. ·when the yield waH increased to 56 per cont, the 
flux was rcclueed to 15 pm· cent of tho ore hnrden, and 
the fnp} consumption foll to 1)5 bushels of charcoal pm· 
ton of iron. In ordinary practiee, Mr. ChriHtl.nn states, 
that tho shrinkage of ore clne to roasting and screening 
i's about 2H per cent, water to the extrmt o:f 15 to 18 
per cent being driven off; the balance is tailings in 
which there is some iron, but thiH lOHH iH more tlrnn emn
pensatetl for by the rednetion in silica. 'l'ho richer ore 
not only requires less flux a'nd fnel, bnt 1tlso increases 
the product from a given furnace and rodnce8 the cost 
of production correHpondingly. 

In roasting for the elimination of carbonic acid, mo8t 
of the ores have been trmited in piles, ttlthongh some 
have hoen subjected to the roasting process in htrg·e 
kilns, some of these being Hl feet in di1:t1neter aucl ()0 
feet high; it is probable, however, tlmt hcttnr result:> 
would be obtained 111 lower kilns. ThiH treatment of 
the roasted ore is primarily to convert the c1trho1rnto 
into sesqnioxide of iron by driving off the carbonic acid 
gas, itncl practically converting the clay irornitonc ore 
into it brown hematite ore. 

A number of ymirs ago efforts were mttdc in Scotland 
to use the upper portion of a blast :furnace for this pur
pose, and one plant was erected in thiH country, the ex
pectation being not only to drive off tho ear1)(}nic acid 
gas from the ore, but to coke the mw coal as it pm;sed 
down the furnace. This departure need not be further 
considered, as pmctically all the roasting is now done 
prior to feeding the ore to the furnace, and the results 
obtained encourage the contimrnnce of this practice. 

When sulphnr is to be eliminated, t.ho old pmctiee of 
feeding solid fuel with the ore to heaps 01· kilns is loss 
perfect than the new, as in the newer kilnl:i using gas 
the ore is maintained at a high tempemtnre, so as to 
oxidize more of the sulphur tlrnn would otherwise be 
the case. The most extensive use of ore roasting kilns 
is in the neighborhood of the CornwtLll ore mines, 
Pcnnsylvaniti, where the average 1tmount of sulphur in 
the ore as mined is 2. 5 per cent. In kilns operated by 
fuel fed in alternate layer1:1 with the ore thp sulphur !s 
reduced about one-half; but in the kilns where gas is 
applied and the incandescent ore subsequently snb
jccted to currents of air, the percentage of sulphur is 
reduced below 1 per cent. In addition to redncing the 
sulphur, the ore is improved in texture, and results ob
tained at the Wharton furnace in New .Torscy show a 
very deciclccl improvement independent of the elimi
nation of sulphur. The roasting undoubtedly tifl'ects 
the physical character of the ore, mtiking it more por
ous; it is, therefore, more readily ltttacked by the blast 
furnace gases. Where a component is to he 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 

the proportion which is hygroscopic, removed in the 
process of ron8ting, improves the texture of the ore; 
lmt this is not a nmtter upon which enough experiment 
has been made to spnak with delinitencsH. 

Mr. Edward Kelly, mimager of the vVhnrton blast 
l'nmaceH in Now ,J erHey, Httttes that the base o:f the ore. 
mixture nsccl in.these fm·mwe:; h; Hibernia mngnetic ore, 
a close gminecl refmctory ore, which is roasted to secure 
lower fuel consumption than is neceHfmry when using it 
in tho rnw state. One fnrnaco using· 75 per cent Hibcr
niit rotti::lted ore, 12. 5 per cent HibcrniiL rnw ore, and 
12. 5 per cent sol't LiLlrn Superior hematite (the yield of 
this rnixtme itpproxinrnting 50 per cent of iron) pro
duced n ton of pig iron on a :funl consumption of 2,050 
pounds. Anotlrnr fnrmteo, using 75 per cent Hibernfo 
nnroastod ore ttnd 25 per cent of honmtites, required 
2,500 pounclt; of fnel to make 1 ton of mctt11. There
fore, the apparent saving !Lt the -fnrniwe using Hibernia 
ore roasted h; ,i50 pounds of fool pm· ton of metal. 
With fuel nt $+per tern, thil'! represents a saving of HO 
ceuts per ton oi' pig iron, which the mttnagcment at
trilmtocl on ti l'cly to the nmsting of llibcl'llitt ore. 

It may be considered ltl'l n11 eHttthlishml principle that 
whenever the nwtitllic yield of' ttl\ ore c1tn bo improved 
ttncl tJw c~indcr nmking mnrntitnenh.; reclucml ttnd yet left 
in snJlicient <1utmtity to permit .'>tttbfaetory smelting, 
such ii trcmtnwnt iH more <lcnnmni<•ally dono lmfore 
charging tJ10 oro into the furnaco tlrnn after it rcncheH 
tho tunnnl hcacl, and it nmy bo asHertcd that the hone
fkfating of ores in 1L blu::;t fornac(l is tho most exp(lm>ive 
method to :follow. 

To determine tho re1mltH to bo obtained from rottsting 
an iron oro ft pmetimLl demonl:ltrnt.ion iH essential. A 
Juborutory test will be of vtilue, but not nearly so satis
faetory as tt pmctie1.tl t1fal in a blast furnace. However, 
1tH stH.:h a trial is expensive, the labomtory experiment 
rnnHt ho rnlied upon whore there is no roasting appli· 
ance. 'l'hus, by faking n. sample of unroasted ore, 
enrnhing it 1ino, and similarly t1·eating 11 sample of 
the :mme ore roasted, exposing this in tubes to the action 
of ftn·rnwe g11ses, or of a current of cal'bon monoxide 
gaR 1tt 11 low rod heat, the amount of oxygen in each 
ctLse removed could be compared. Such a test would 
indimtte whether a H!tVing in fuel to offset the expense 
of roasting is probable. Blast furnaces using mw Lake 
Chmnplrtin magnetic ores require from 2,GOO to 2,800 
pounds of fuel per ton of metal, and in similar f urnaccs 
using r~akc 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 represents a decrem;ed cost of 
67.5 cents per ton of pig iron. When magnetites ~ire 
roasted the smelting conditions approximate those pre-
vailing with red hematites. · 

Another feature which has attracted attention in the 
Lake Superior region is the nrnonnt of moisture in the 
ore, and the proposition hits 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 fnrnnce and means 
additional :freight by vessels to the lower lake and from 
the receiving docks to the N1ist furnaces. 

ADVANTAGES OJ'' MIXING IRON OimR. 

The circumstances surrounding the mining, hand
ling, 1111d transporting of ores from the Lake Superior 
iron region seem to have 11 decidedly beneficial influence 
in securing the delh·ery to the blast furnaces of ores of 
ncnrly uniform composition. Simibr conditions pre
vail elsewhere, but not to the snme extent as in the 
Lnke Superior region, because of the size of the de
posits in that district, their liberal exploitation, their 
distance from points of consumption, and climatic con
ditions which limit the wttter tr1msportation of ores. 

All iron deposits vary more or less iu different por
tions. This variation may be in the percentage o:f iron, 
silica, phosphorus, or other ingredients, and where a 
furnace depends on local mines, drawing upon them 
frorn clay to dtty, receiving its stock practically as mined, 
greater irregularities are to be expected in the ore de
livered than where ore passes through various lmndlings. 

In the Lake Superior region the practice o:f the larger 
mines, although the mineml rrrny nomimilly be of uni
form character, is to win ore from several portions o:f 
the deposit, simultaneously. The ores so won may be 
mixed in trains going to the ore docks, or trains may 
be made up entirely of ore from certltin portions of the 
mines. Unless the chemical compo:-;ition of this ore 
varie1:1 notably in the percentages o:f iron ltnd phos
phorus no scgregu,tion is necessary, and a number of 
bins in the shipping dock are filled wit1h ore as it comes 
down in the milroad tr11ins. A vessel brought to the 
side of the dock receives ore simnltaneom;ly, or neitrly 
so, from a number of alterun.te pocket spouts, and if:l 
then moved to intermediate spouts. As the bins or 
pockets hold several carloads each there is a mixture in 
these and a further mixturc1 in the hold of the vessel. 

When the vessel reaches the rece'iving clock the ore 
is taken out by mechnnimtl appliances, seldom by hand, 
the hnckets delivering the ore either to stock piles on 
the receiving dock:; or directly into cars which convey 
it to the blm;t furnace. 

As the shipping settson on the Great Lakes covers 
usually nbout seven months in each year the l>last fur
rntces must cith~r curry stocks of ore at the piants or 
hitve them held nt the receiving docks. Such accumula
tions of stocks result in securing 11 general mixture of 
ores from each mine which Httpplies the pl11nt. · Where 
work is 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 mining during the next season. 'rhh.i ore 
taken out i~1 the winter becomes thoroughly mixed in 
the stock pile and iH subject to the same handling as 

above described. Even if the ore is delivered from ves
sel:-; directly to cars, iind these cars a1·e dumped into the 
bins at the. blast furnace, there is the admixture of ore 
from diffcrnnt pn,rts 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 arc 
mined and sent directly to the fnnmce. The result is 
that the Lake Superior ores from di:ff ercnt mines natur
nJly have greater uniformity than thmm from other sec
tions which may have ores of equal desirability. This 
may seem an unimportant matter when the average of· 

. the ores charged cleter1iline the basis on which to use 
them, but it exerts ttn effect on the opemtion of the 
furnace because there mity he constant chn.nges whieh 
11:ffect the tluxing. For if itt one time of ii day the ore 
is low in silica, and at another time compamtively high, 
although the ore comes from the sume bin, the fluxing 
will not be as perfectly equated ns desiretl. As tt con
sequence, the interior lining of a hlm;t furnace is nt
tacked, or the pig iron produced is more irregular 
than if the smne relation between the gangue mn,terial 
in the ore and the flnxing mcKlium was maintained 
steadily. 

CLASSU,ICA'fION OlP moN ORI•1 l'RODUO'fION. 

The rapid growth in production, both nbsolntcly and 
proportiomitely, of red hematite in the United States b 
illustrated by Din.gram I, which shows p1·oportionatcly 
the qtutntity of red hematite, brown henuitite, umg·
netite, and cttrbonate iron ores produced in 1889 (tho 
classification heing thiit of the Eleventh Censns), and 
from 1800 Lo 1902, inclusive. "'While there ha:,; beNI 
a decided increase in red heliiatite, there has ahio been 
an advance, absolutely but not propol'tionately, in 
brown hematite, and tt decline in the proportion of 
magnetite, although in hite years this hns licen nearly 
stationary. 'l'hc qum1tity of c11rbonute ore lms con
stantly clecrea:;ed. 

Diagram II give::; the reltttive qmtntitieH of each chuis 
o:f ore supplied by the more importm1t proclncing- states 
for the three census years ·1880, 1880, ttnd HJ02. Tim 
illnstmtion does not embrace the stttte:-; producing 
small quantities. Even if the year moo had been se
lected for the comparison, tho growth over 1880 would 
have been shown to be almost as great HA that of 1889 
over 1880. 'l'he incrmtse o:E l!:l02 over 188H is greater. 

The plate shows that the entire production of Min
nesota, ltncl nearly ttll of the output of AlabunU\1 
Michigan, and Wisconsin, is chtssed as red hematite. 
It also shows the advance made in thirteen years, 
which is. most notable in Alabama, Michigan, and 
Minnesohl. The majority of the brown hematites 1trc 
indicated as being· mined in Alabama, Colorado, Geor
gia, Pennsylvania, Tennessee, and the Virginia$, while 
the magnetites come principally from New Jersey, 
New York, and Pennsylvania. The production has 

'irr 
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declined in New .Jersey, New York, Pennsylviinia, and 
in the group of Rtatos which includes "all others" not 
specially designated. Necessarily where the qtmntity 
of any one kind of ore has been too small to be shown 
on the plate it has been omitted. The legend of oolors 
and the system of single iwd don blo cross hatching 
illustrate the diffm;ent varieties of on~s for the three 
census years covered by the diagram. 

PRODUCTION OF IRON ORE IN LAIWl~ l\IINJ~A. 

The proportion of the output of the United States 
contributed by large mirrnH is a matter to which lttten
tion hns been drawn, and Din.griun III is presented to 
ilhwtmte this. Data are not at hand showing the num
ber of large mines and their total output, except for 
the years beginning with 1802, hut the total production 
is given for the cernms years 1850, 1860, 1870, 1880, 
and 1889. The full lines of the column illustrate the 
totn,l production of the ore, while the shaded portionA 
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 ntuner1ds nt the ~ddeH . 
of the respective columns. This showing dem01rntrntes 
that while there has been 1m inerease in the output of 

the Hnmllcr mines the hulk of the augmented pro<luct 
is dne to the larger mines. 

CONTEMPOJ,iANEOUS PRODUCTION OF IRON ORE IN THE 

UNITED STATJ~S, GHIM'.l' BHITAIN, AND GERMANY. 

Diagmm IV shows for the years 1889 to 1902,· inclu
sive, the relative qtl!lntities of iron ore produced in 
Great Britain, Germany, and the United States, and 
the proportion of the production of the United States 
supplied by the Litke Superior region. It will be i1oted 
that with the exception of 1894 the Unitell St!ites was 
a 111rger producer tl11111 either Great Britain or Ger
many. Tho strides by which these competitors have 
been distanced is illnstmted by the showing for the 
interv11l from 18DH to 1H02. A varying and practicn,lly 
docreasing tendency of the iron oro trade is illustrated 
for Great Britain, while 11 general advance is shown for 
Gormm1y. The pfote indicates the relation to the iron 
ore industry of the U nitcd States borne by the produc
tion of tho Liilrn Superior region, whieh, Hince 18fl9, 
haA been groator tilmn the anmml output of the mines 
of (ir<mt Britain, 11ud siuco HlOO corn;idomblyin advance 
of tho totttl product of tho German mines. 
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DIAGRAM 111.-ANNUAL PRODUCTION OF IRON ORE IN THE UNITED STATES. 
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DIAGRAM IV.-CONTEMPORANEOUS PRODUCTION OF IRON ORES IN THE UNITED STATES, GREAT 
BRITAIN, AND GERMANY; ALSO RELATIVE PROPORTION SUPPLIED FROM THE LAKE SUPERIOR 
REGION: 1889 TO 1902. 
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......... 2 ............... i. 1B 8 ................ H ............. ii' 2~ .............. j. U7 

·a ......... ....... rn rn ............. 'i· 5 20 a1 3 118 
78 80 5 .... .. ... .. .. .. . li 6 9 !l9 ;1 60 

130 ........... ""i' u 13 ......... ....... 7 7 10 J.I 7 70 
82 .... ... .. . . ..... 13 •I .. . ... .... .. .... 3 1 1 16 1 ~~ 

~~ .............. : . .............. :. ~ :::::::::::::::: .......... , ... i·i' :::::::::::::::: .............. ~. ~ i 73 

2~ :::::::::::::::: :::::::::::::::: ................ :::::::::::::::: :::::::::::::::: .............. ~ ............... :. :::::::::::::::: i ~~ 
7 .............................................................................................................................. i ............... ~. ~~ 

............... i' :::::::::::::::: :::::::::::::::: ............. T :::::::::::::::: :::::::::::::::: :::::::::::::::: :::::::::::::::: ................................ 78 
·············· ................................................... ················ ....................................................................................... . 79 

, 
1 Includes operators distributed ns follows: Connecticut~.1 (2 mines); Kentucky, 3; Mnssnchusotts, 1; Montana, 3; New lllexlco, 1 (2 mines); North Carolina, 3; 

'lexns, 1 (2 mines); Utiih, 4: V11rmont, l; West Virginia, 1; Wyoming, 1. 
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80 
81 
82 

"83 
8{ 
Hi\ 
86 
87 
88 
89 
90 
91 
\12 
93 
9-1 

\15 
uo 
97 
H8 
9U 

100 
. 101 

102 
103 
10.f 

105 
lOG 
107 
108 
100 
110 
111 
112 
113 
114 
115 
116 

117 
118 
llU 
120 
121 
122 

123 
12·1 
125 
126 
127 
128 
129 
ISO 
131 
132 
133 
134. 
135 
mo 
137 
138 

189 
HO 
141 
142 
14:1 
l•H 
145 
146 
147 
148 
1'19 
150 

151 
152 
153 
15'1 
15f> 
156 
157 
158 
159 
160 
161 
102 

Avernge number of wu.gu~l'arnerH nt Hpedfll•d tlaily ruteH of 11ay-Con. 
l\liners-

$0.50 to $0,7,l.. -· - --- __ .......................................... __ 
$0.7f> to $0.99 ........... - ......................................... . 
$1.00 to $1.24 .................................................... .. 
$1.25 tn $1.49 ..................................................... . 
$1.50 to $1.7-1 .................................................... .. 
$1.75 to $1.99 .. --- ........................ - ...... _ .............. .. 
$2.00 to $2.2•1. .......................... ·-·-·-· .................. .. 
$2.25 to $2"19 ................................................ · ... .. 
$2.50 to $2. 7•1. .... - ............................................ · · .. 
$2.75 to $2.99 .... _ ............................................... .. 
$3.00 to $3.2·1 ..................................................... . 
$3.25 to $3.'19 ................................ - ..... - ...... · ...... .. 
$3.flO to $3.74 .... - ...... - ......................................... . 
$3, 75 to $3.99 ..................................................... · 
$4,25 and over .................................................. .. 

Miners' helpers- · 
$0.75 to $0.!l9 ..................................................... . 
$1.00 to $1.2-l .................................................... .. 
$1.25 to $1.49 .... - ............................................... .. 
$1.50 to $1.74 .................................................... .. 
$1.7n to $1.99 .................................................... .. 
$2.00 to $2.24. .. _ ... _ ..• - .....••..•....•...........•............... 
S2.2f> to $2.49 .... -· .... - -- ·-· ........ ·- ....•.................... - .. 

I $2,50 to $2.7•1. .................................................... . 
$2.75 to $2.99 ..................................................... . 
$3.00 to $3.2·!. .......... - ............... - ......................... . 

Timbernum and track lnyer•-
$0.71\ to $0.99 ..................................................... . 
$1.00 to $1.24 .............. ---- ........... -....... -.......... -.... . 
$1.25 to $1.49 ..................................................... . 
$1.fiO to $1.7'! .......... __ ......................................... . 

:~:68 ig f~:~~: ::: : :: ::: : : :: :: : : : : : ::: ::::: ::: : :: : : ::::::::::: ::: : : : . 
$2,25 to $2.49 .. ·-------- .......................................... . 
$2.50 to $2.7'!. _ ................... ~- .............................. . 
$'2.75 to $2.99. - ............. ---- ......... -· .. ·--- ........ _ ...... _ .. 
$3.00 to $3.2·1 ............ .. : ................................. ..... . 
$3.25 to $3.49 .................................................... .. 
$3.50 to $3.H .................................................... .. 

Boys under 16 ycurH-
LesH than $0.50 ................ _ ................. _ .............. _ .. 
$0.fiO to $0.74 .................................................... .. 
$0.75 to $0.99 .......... - --·--- ... - .............. -- ........ ---- .... . 
$1.00 to $1.2,1 .. ....... : . ......................................... .. 
Sl.25 to $1.49 ..................................................... . 
$1.50 to $1.7·1 .......... _ ......................................... .. 

All other w11gc-C1Lrncr:<-
$0.50 to $0.74 .......... - ......... _ ........................ __ .... -· -
$0.75 to $0,99- .................................................... . 
$1.00 to $1.24 .................................................... .. 
$1.25 to $1.49 .................................................... .. 

:ggfg:LU:::::::::::::::::::::::::::::::::::::::::::::::::::::: 
$2.00 to $2.2·1 .................................................... . 
$2.25 to $2,.19 .................................... - ................ -
$2,50 to $2. 7•1 .. _ .... _. - ..............•... ; ......... - .... - _ ..... - .. -
$2.75 to $2.9\J .................................................... .. 
$3.00 to $3.2-1 ..................................................... . 
$3.25 to $3..!9 _ .. _ ..•.•• _ •.............• _ •.••• _ ••.•••.... ___ •... __ .• 
$3.50 to $3.7-1 ..................................................... . 
$8,75 to $3,99 ..................................................... . 
$<1.00 to $'l.2•l •....•..•• -· ..•.. --·. ··-··-· .•.•..•..•.••••.•.••..•••• 
$•1.25 mul OVCl'. ------- ...... ·---··---- ................. : ......... . 

Avcmge number of wngc-c11rnms during each month: 
Men 16 years ancl ovcr-

~~~~~~Y: ::: : : ::: : :: : : : ::::: ::: : :: ::: : : : : : : : :: : :: :: :: : : : ::: : ::::: 
March-··----·----·---------- .................................... . 
April • ; ... ---· ................................................... . 
May---·------------·------- ..................................... . 
.rune._ .. _ ... _ .. -·. __ ._--·- ... _.·-· ..... _ .... __ ................ ·--. 
July ............................................................. . 
A11g11Ht ...... -·--· .............................................. .. 

~~l~b~~r~~::::: ::: : : :: : : : ::::::: :: : ::::::: :::::: :: : :: : : : : : ::: :::::: 
November_ ....•...... _ ......... _ .... __ ............... _ ........ __ . 
December .. __ . _ ..... _ ................. _ ...... _. _ ..... ·- ....... __ _ 

Boys under lG yenrs-

1~~~~~f,y:::::::::: :: : : :::: :: :: : ::: : : : : : : : : : : : : ::: : : : :: : : : :: :: : : : : 
March ........................................................... . 
April ............................................................ . 
May .... : .. , ..................................................... . 
.rune ..... ·-·---------·· .......................................... . 
July ............................................................. . 
August·····---·······-··-···-···········-·······-···-···········-

Z~~~b1~1i'.~'.':::::: :: : :: : : ::·:::: :: : :: : :: : : : : ::::::::: ::: : : : : : : :: : ::: : · 
November ... _-· ...... _ .... -- .. _ ..... - .. - .... -......... -- ..... -· - . 
Decmnber . , .•• _ ...... _ .........•...........•. __ ..............•... 

Contract work: 
163 I Amonntpaic1 ........................................................ . 1641 Number of employees ............................................... . 

~Iiscel11meons expenses: · 
165 Tot1Ll ................................................................ . 
mo Rovaltles 11ncl rent of mine 11ncl mining plt1nt ................... . 
107 Rent of offices, taxes, insurance, Interest, and nil other sundries. 
IGB Cost of snpplies and materials .................. _ ... __ ...... -·_._ ....... __ 

109. 
170 

Procluet: 

~~fl~Ji~:~ _1_~~~- ~~~~----------------:::::: _. _. _. _.: ::: :: : : :: : : : : : : : : : : : : : : : :: : : : : : : 

TABLg 14.-DET.AILED 

United St11teH, Alt1h11mn. Ct1loradu. Heorgit1. 1larylttml. Michig11n. 

13 
~WO 

a,001 
1, 057 
2,478 
1, 585 
H,U20 
3,642 
1, 087 

·181 
30·1 

2·1 
f)fi 

rn 
11\1 
19·1 
fi03 
018 
tH5 
10fi 

:lH 
lO 
JG 

5 
2U 
hll 

121 
007 
007 
2.m 
l\17 

•l 
2 
2 

H 

Hl 
2fi0 

9U 
17 
i; 
H 

]fl 
4il-1 

1, :ll-l 
l,1U5 
1,913 
a,li82 
2, 2~J.1 

'15H 
251 
05 
52 
28 
10 
2 

'10 
fl 

33,RM 
83, 195 
3•1,7H 
30, 829 
39, 2111 
39, 311 
40109-t 
41, 420 
41, 25\) 
40,91\8 
39,8f>9 
38, 70() 

.fOf) 
:l97 
·15'1 
497 
58\l 
531 
573 
599 
i\98 
fi70 
542 
fill 

$425, 292 
1,079 

I 
...... """8ti' : ::::::::::::: .. -------- ":18' ··-· ....... ":i' : : : ::: :::::::: 

Hi2 .............. 207 fla .............. 1 
107 .............. ti-1 2 ............. _, 

1,0nH .......... .... 72 1 ·lti:l i 
702 ...................................... ____ 1211' 
~ ~~l .................... • .... ·.} .......... • .... • • .... •, • •.. .. 2, i1lti I 

.............. 20 :::::::::::::: ::::::::::::::, 1030,l, II 

.............. H : ........................... . 

::::: ::::::::: ------· .. -~~~J::: :: :: ::: ::: ::::::: ::: :::: ·1~ I 

······-······· 
5 ! 

H :::::::::::::: ............ 3. :::::::::::::: ::::::::::::::i 
1~ :::::::::::::: :::::::::::::: :::::::::::::: ·--------·.;~(/ 

........... :~)- :::::::::::::: :::::::::::::: :::::::·:::::: m I 
f> ••••••• - ••••••••••••• - - • • • • • • • • • • • • • • • • • • • ~9f) i 

~ ~~~ ~ ~~ ~ ~ ~~ ~~ ~ : : : : : ::: : : :~_i: ~ ~ ~: ~~ ~ ~ ~ ~ ~ ~~~ ~ ~ ~ ~ ~ ~:::::: ~ ~ : ::: : : : : ::::~:I 
21 .............. 11 ............................ ! 
H7 ......... ..... ~O 12 l I 
18 .............. ------·---·--· .............. ·-·------·----! 

. ...................................... -- .. - . . . . . . . . . .... . l 1 
••··•·•······• •·····•··•···· .•...••• .••.•• •••••••... ..... K I .............................. -......................................... ~: 
.......... ioii· :::::::::::::: -- .......... :i· :::::::::::::: ........... i:i-1 

~~~ .............. lil .............. dI I 
10s ::::::::::::::----------·ix·:::::::::::::: l,om 
u1 .. ... ... . ..... . . . ..• •.•.•... ••.•....... ..... 2,2:.!r• 
I .............. .............. .............. R9U 

;HiHH :::::::::::!;: ;;;;:;;;;;;;rnHHjrnj i~! 
.............. 8 .............. ----··-·-----· ·1 
·············· ··············· ........................... . 
........... ___ 1 .............. ----·--·------

.J,358 ·lil7 0112 :m 
·1,40H 428 flfl9 ao 
4,016 ·12f> 11.J<l MO 
·I, 05fl ·18:l 1159 71\ 
•1,098 ·109 li70 83 
(1, 715 ·118 1\73 ·17 
.J,f\110 :J90 nr.1 112. 
•1,887 -100 (i(l.j 8fl 
·1,8[]1 ·112 0·17 83 
·I, 987 -107 030 72 
4,mm ·rn7 705 50 
·1,892 -119 tmo ·U 

]la ·············· as :! 
102 .............. .IQ 2 
118 .............. Bfi lK 
109 .............. 41 10 
117 ............... trn 13 
114 ·············· 88 ·l 
12•1 ·····-········ 43 17 
1'18 .............. ·11 lG 
H3 ·····-········ ·16 18 
141 ............... 48 16 
1'17 ·············· ·15 lG 
141 ···········-·· ·IG 12 

$500 ·············· .............. ................ 
7 ······-·-····· ............... ·······--·-··· 

1 
:i 

13,·llf> 
121 sr~s 
18, U7a 
18, U-1~\ 
1-1,HO.> 
H, 30~ 
H,!l77 
15,B-10 
1[~,iHl 
15,4·1!! 
l·l,911 
11,-1·10 

7 
G 
6 
8 
R 

10 
11 
lfl 
1•1 
rn 
13 
11 

$5'/, 382 
on 

$8, 2i\7, 714 $88, 008 ~114, MO $76, 022 ~12, 314 $3, 00-1, 38-1 
$6, 503, 908 $37, 938 $87, 09·1 $8, 851 $2, 271 $2J.~f>l, 86·1 
~~~ ~~ m~ ~m M~ ~~ 
$9, 005, 608 $592, 286 $137, 450 $64, 932 $2, 689 $3, 661, 19-1 

35,fill7,410 3,574,474 1306,572 330,fiM 2•1,307 I 11, 135,215 
$65 465, 321 $3, 936, 812 1 $1, 084, ,12·1 $452, 717 $•1G, 911 $26, 0%, 8GO I 

1 Inclncles 13,27fi tons of 111ang11niferons iron ore valned at $52,871, used in the mnnufactnro of splegeleisen. The high 1wernge v11lue pei· ton 9! the produ"t in 
Colorado is clue to the silvur content, and to Its 11vaili1bility for nse as a fluxing medinm when mixed 1vlth other gold and silver ores in tho smelter. 

I 

II. 
I 
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SlT!VIMARY: 1902-Contiuued. 

Minnesota. Missouri. New .Terse)~. 

-----1·······-----

NmvYork. Ohio. Ponnsyl vnnili. · 

. .. ·1 
All otherHlutl!A! 

'.l'cuneHAllu._ -i--V-!-rg-·l-ni_u_. -ll-'-"_1~_·c_01_•s_h_1 •. _ 1uul w:llt1~k·"·i 

rn I HO .............................................................................. 2.i' ............. :iii':::::::::::::::: UH :::::::::::::::: ............. jf,°' HI 
···········-···1· ·-···-·······i7· ::::::::::~::::: ·············70· 49 21s •.102 1,.u.1 ................ ua H:! 

1 31i 10 U .. .. . .. • • .. .. . .. 1U2 61 ·108 'J:l H:l 
rn 2 6~ :m1 2a mo 100 8'l .... · · • • ••• "".j~· llH H4 

3G7 ............. ... 176 31 6 16 1 fl 00 4f> H;1 
112130 ...... •••....... 2 11 ........•....... fi .•.•.• ........... ~ ·lfl::! •Hi Hli 

852................ 11 10................ II 116................ 130 :l Hi 
677................................................................................ 38 1 2\l 1fi HH 
817 ................ ............. .. ................ ................ ................ ................ H il V HU 

3'1 2 !10 
1 :::::::::::::::: :::::::::::::::: :::::::::::::::: :::::::::::::::: :::::::::::::::: :::::::::::::::: :::::::::::::::: .............. i ................. Ill 

38................................................................................................................................ 17 II~ 

............... ~. :::::::::::::::: :::::::::::::::: :::::::::::::::: :::::·:::::::::: :::::::::::::::: :::::::::::::::: :·:::::::::::::: :::::::::::::::: ............. T ~:l 

................. ................ 1 ................ ................ ................ ................ ................ ................ 12 

....................... ,, • .. .. . • .. . • • . .. • • .. • • .. .. 12 .. • .. . • .. .. • • • . . 10 .. • • • • • .. • .. . • .. H ............................... . 

................. ................ 31 ................ ................ 71 ............................................................... . 
,18 . .. • .. • • .. • .. . .. lf>l 42 .. • • .. • .. .. .. .. . fi 8fJ .............................................. .. 

231................ 23 .............................................................................................................. .. 
111 ................ ................ ................ ................ ................ ................ ................ H ............... . 

3 .............................................................................................................................................. .. 

Oil 
Uli 
117 
98 
1111 

llfll 
ltll 
llf~ 
10:1 
llli 

lOft ............... 2. :::::::::::::::: .............. (;. :::::::::::::::: :::::::::::::::: ............. T :::::::::::::::: ............. T :::::::::::::::: .............. ~. IOii 
.. • .. .. • • ... .. .. • .. . • .. .. .. .. .. • • 2 .. .. .. .. . .. .. . . . .. . .. .. • .. .. . . .. ·I 20 ~ .. .. . .. • . .. .. • • • .. .. • . • . .. . .. .. . 107 
.•......•..•••.•. ......... .•..... 3 :.?5 ................................. ·········~······ ~a .............. ... l:.! 'JO.~ 

. . ·1 !! j:: : :\ :::: ·
1 
j : :j j: : : !! : !: :: :: :: ::::: ::,:; ;::;;:;: :: : :; ::: :: ;, :::: : ::.:L:'. i :;::'.:! !!l 

::::::::::::::::: .............. ~.1 .............. 1: ............... :i. :::::::::::::::: ~ ::~ ~~ ............... j ............... '.. llri 
1 ................ ! 2 •.•• ............ ................ 1 ................ 12 ................................ 1211 

................................. 1 ................................................................................................................................ 1~1 
· · · · · · · · · · · · · · · · · · ·. · · · ·. ·....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. .. . .. .. . .. . . . . . . . . . . . . .. . . . . . . . . . . a . . . . . . . . . . . . . . . . 1·~·· 

3 .. .. • . . .. . .. . .. . • • • • . . . . • . . .. • .. 1 4 ·l • • .. ... .. . . . . .. .. ll l~:I 
.............. "7" ............. T s~ ............. 1:1· .............. 7. 1~~ 2~~ 12~ ............... i' ~6 rnA 

13 7~ 820 lll3 .. • .. .. . .. .. .. .. Ill • .. .. • • • • .. . • .. • 116 1:1 liU rn; 
l39 7 402 liO .. .. .. .. .. • .. .. • 20 . .. • .. • • • •• .. • .. 4 f>7 'l 1~7 
933 .. . . .. .. .. .. .. • • ,13 10 .. • • .. .. .. .. .. .. 6 .. • • • • • • .. .. • • .. 4 21lfi !15 128 

1,310 1 28 ................ ................ ................ .... ............ I •Jn H 121! 
2ri1 ................ ................ ................ ................ ................ ................ ................ 1 ,, mo 
86 ··········-··· .................................... ················ ................. ................. .................. 2 6 181 
11 .................... ;........... ................ ...... .......... ................ ................ ................ ............ .... 1 uri 
15 ................................................................................................................................ 61311 
27 ................................................................................................................................................ 13·l i ................................................................................................................................................ rn~ 
5 :::::::::::::::: :::::::::::::::: :::::::::::::::: :::::::::::::::: :::::::::::::::: :::::::::::::::: :::::::::::::::: .............. i. :::::::::::::::: lll7 

a ms 

r.,210 108 l, .15a Utif> IH 1,074 1, 120 2, 1ao 1, :ma 553 IS9 
O,lO!l 113 1, li85 802 611 1,~~& 1, 1111 2, 10,1 1,372 li8ll MO 
6,416 113 1, li80 IJ2H 112 l, 13·l 2, 837 1,355 611 1·11 
7,870 13,1 1, llH,1 I, 007 111\ l,076 1,208 2, ano l, 81)3 678 1·12 
8,449 147 1, 7H~ 959 121\ l, 10'2 l, ~I\() 2,0IH l,429 770 148 
8, 7fill 15:J 1, 7GO 98\l 158 1,100 1,271 2, 1182 1, ,103 780 1'1·1 
9,102 182 1, 771i 89'1 1'11 1,229 l,2fi7 2,8,15 l,ll92 807 Ho 
9, 450 182 l, 762 97H 137 1, 179 l,271 2,8·JH 1,•121 812 146 
9, 059 lQ.1 1, {11).j ll•IO lO·l 1, 18'1 l, 217 2, 7rn 1,8811 793 1'17 
9,440 150 1, tH7 l,OlU 121 1,153 1, 2~5 2,677 J,3•Hl 720 1'18 
9,308 lf>a 1, 617 900 127 1, 158 l,19fi 2,818 l, 2·i1 715 1'19 
8,672 15G 1, ti12 1,013 80 1,150 1,193 2,293 1, 1Hl 8tl5 JfiO 

···--··········· r. 2 ................. 10 85 , 1'11 2 3 151 
2 ................ Ii 2 . ............... 10 86 137 :! 8 152 
2 ................. Ii 2 ················ 10 88 16'1 •l 2 lfi3 
2 1 Ii 2 ................. 29 98 189 0 2 IM 
2 1 Ii 2 ................. 29 101 21li 0 8 lli5 
2 1 Ii 2 ................. 80 102 212 8 3 156 
2 1 5 2 .................. 80 9•! 230 11 8 l/\7 
2 1 I) 2 ................ 8'f 98 228 12 •1 JM~ 
2 1 5 2 ................ 81 99 224 0 4 lJ>U 
2 2 5 2 ................ 23 03 211 10 •l JOO 
2 2 I) 2 ................. lo on 190 H 1 1111 
2 2 5 2 ................ 13 03 17'l 6 4 102 

$338,244 $1i00 $10, 770 ................ ................. $1, 228 . ................ $6, 730 $2,7/iO $7, 18A ltl3 
723 50 11:1 ················ ................. 4 .................. 53 10 23 llH 

$4, 13'1, 526 $3, 373 $(10,1[<1 $199, 587 $1, 556 861, 870 Slll,SM $120, 563 $247, 14\J $/il, 7'18 rnri 
$3, 648, 750 $2$~~~ $7, 915 $12,38i\ $1,508 $20,3•13 $93, 072 $93, •129 $181, 2·1il $.[f>,012 lGll 

lHBli,776 $22, 199 $187, 202 $fiS $35,033 $18, 182 $27, 18'1 $Ci5, 9or. $ti, ma 1117 
f2, 690, 115 $20, Of12 ~"129, 231 $29!!, \JfiO $34[> $166,422 $144,510 $201, 426 $375, 959 $210, 007 1H8 

15, 137, 650 66,308 ·1'11,870 fi65, 321 22, 607 822, 932 874 542 973, 301 r;.~:ll{H)fj f>17, ll'J2 !lill 
$23, 980, 227 $10li, 379 $1, 228, 66-1 $1,862, 987 $41, 97ll $1, 225, 453 s1, 12s:527 81,652, 799 $1, 800, 8tl4 $7lli,721 170 
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171 

172 
173 

174 
175 

176 
177 

176 
179 

180 

181 
182 
183 

Power: 
'l'ot1tl horsepower ..•••.....•......................................... 

owne<l
Engincs

Stcnm-
Number ............................................. · 
Horsepower .........•......................•......... 

G1ts or m<soline-
Nnmber .............................................•. 
Horsepower ......................................... . 

Wnter whcols-
Numbcr ........................•......................... 
Horsepower .....................•........................ 

Other powcr-
Nnmber ................•................................. 
Horsepower ............................................. . 

Rented-
Stenm, horsepower ........••.......................•......... 

Electric motors owned- ' 
Number ......................................................... . 
Horsepower ..........••.......••..................••............. 

Supplied to other establishments, horsepower .....•.................. 

Unltecl Sltttes. 

119,558 

1, 132 
102,878 

11 
86 

11 
1,010 

260 
15, 44'1 

140 

85 
937 
140 

Alnb11m1t. 

10, 370 

lOfi 
7,4'10 

62 
2,930 

Colomdo, 

HOfi 

1'J 
785 

1 
80 

•r,\ln,1~ 14.-DETAILED 

Georgi~t. l\farylnnd. :Mic!Jig11n. 

2, 081 

·10 
2, 512 

315 

0 
arn 

47,395 

az.1 
38,31U 

2 ············-· ................. . 

3 ............. . 
160 ....•••••••••• 

7 
750 

86 
8,29·1 

13 
388 



SUlVIi\'.IARY: Hl02-Cnntinned. 

)fi11nesotn. 

200 
23~ U28 

1 
10 

3D 
1,2M 

Missouri. 

n:m 

10 
52fi 

H,68·1 

78 
G,fiH·I 

l ............... . 
10 

G 
100 

IRON ORK .. 

li,()Jr> 

BH 
fi,820 

fi() 

l 
fi(I 

·1 ............... . 
Ill 

1 
JOO 

~ ............... . 
Hf> 

•l,180 

87 
B, 722 

'l'l!lllll'!iHCt'. 

38 
l, 770 

l .............. .. 
:l8 

10 
no 

20 
l,09fi 

Virginia. · 

4, 086 

87 
4, 217 

fi,894 

75 
fi,834 

2 ················ lfifi 

12 
ao8 

6 
00 

431 

All other stiites 
l\JHI tl'rritorles. 

1,391 

~3 
1,02fi 

l 

~ 
l 
5 

7 
358 

li1 

172 
173 

17•1 
175 

176 
177 

178 
179 

HO ................................................................................................................................................ 180 

l3 .......... ...... .... .... .. .. .... 2 .. •• .. • .. ....... 2 ................. ;.............. ................ 5 181 
375 • .. • • • .. .. .. .. .. .. . .. .. .. .. .. .. . ·I .. .. .. . .. .. . .. .. flO .. • .. .. .. .. • .. .. .. .. .. .. .. .. • .. • .. .. • .. .. .. • .. .. 120 182 
140 ............................................................................................................................................... 183 

----------~-~-~-"·"·-·--·· ---~-------··-----
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MANGANESE ORE. 

By .T onN BrnKINBINJ~. 

Although manganese occupies an important position 
among mcbtls, and is necessary in the mitnnfactnrc of 
steel, o:f glas8, and in the chemical incluRtry, the pro
duction in the U nitccl StatcH i:; small; an cl in l H02 may 
properly be discounted to the extent of H,000 long tmis 
reported ns minPcl in Montana, which was 1101; imnrn
diatcly uvnilahle for consumption. 

Table 1 is a compitmtive Rmimmry of the HtatiRt;ieH for 
the i ndnstry as reported :for the yeitrH 1002, 188n, nnd 
1880. 

'.rAnLR 1.-C'omvaral'ir<: .mmmrfry: 18811 to lDO!J. 

----------------==-====-- =======-=-=-=· 
1002 1880 1880 

----------------!---··---- ·-·-- -------
Nnm!Jer of mines ................................ 19 (1) (1) 
Nnm!Jcr of operators ............................. l!l (I) 
Sal11rlNl olllel11ls, c:lcrks, cte.: 

N11111hur ............................. .......•. 18 fl 10 
8ttinrie8 . ...................................... $0,mm 2) (2) 

\Vng<.H."!nrner8; 
.Average u mnber. ............................ 1!14 4:12 !J22 
WngcH ....................................... $7'1,92·1 $123, 9flH 3$-JG, (jJll 

Ml~c;ell1111eo1rn expellHCH .......................... $3,EMO (') (l) 
CoAt of snpplfeH 1tncl matcrlnls ................... $17,728 (I) $Hi, JM 
Product: 

Q1111ntit;•, long tm1s .......................... 16, 477 24, lil7 111,:mo 
Vitl\te ........................................ $177, 911 $2•10, filiO ; $102, 700 

1 Not n;ported. 
~Not reported scp11ratcly, 
•Includes ~al1tries, nqt separnblc, of 10 ml1trlccl cmployc;cR. 
tJnclncles h~7 tons, w1lh nu estlm1itecl v11lne of $6,705, for wl1lch sl1ttlsticH of 

wngc-e1trners, wnges, nnd other expenses, etc., were not obt1tin111Jlt!, 

In the year rno2 the chit.a are given 'in full, but for the 
previom; census yea1:s some details are unobtaiiutble, 
and in the year 1880 there was 1 mine from which no 
information was secured except. the production of ore 
11nd its estimated value. 

Of the 19 mines reported in 1902, 3 were in Califor
nia, 6 each in Georgia and Virginia, 2 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. 

Oapital ~tock of 1'.ncorponded companie8.-'rablc 2, 
which :follows, presents the statistics of capitalization 
of incorporated companies. 

'fAnr,1~ 2.-(hpilalization qf incorporalerl r•ompanies: 1902. 

l!nitrnl 
Hlntes. 

------1----· ---·--·- -----·-·- ---
Nnmhor of hworporntt~tl t•omyrnnil~H ... 
Nmuhm· rt'JHH'llng <'l1flil11llY-1tllon •••.. 
<11tp!l11l Hl<l<>l<: 

'l'otnl 1111thorizt•<l-
N11mh1•1· of Hhl\l'l'H .• , .•••••. ,,. 
Pn.r v1ilnu .................... . 

'l'otnl IHsnrnl-
Nnm!H•t• of Hhnn:s ........... .. 
l'!tl' Vllllll> .................... . 

C111nnum
Anthorlzml---

Nmnlrnr of Hlutl't!H. 
1'1u· vnhrn ....... .. 

THH\lt!<l-
Nnmhl!l' of s\ul\'t.!H, 
l'1<1• vnhw ........ . 

Pn~forrotl·
Anthorlz1"l-

Nnm 1Jp1· 11£ 1:1hm'oH. 
l'nr v11llrn ....... .. 

lHHlll!il-
NUITlb(ll' of HllfLf(IH, 
1'11r vnlno ......... 

m~a, ~Ho 
$~,Hriri,ooo 

'l~il,H:lO 
$21 .m;,, ono 

(,17,~HO 
$:.?, ~!lfi,000 

117,:1:111 
$1 1Hfi5,0iill 

ll,Ollll 
$1100, 000 

11,000 
$000,000 

1 
1 

f.Oll,0110 
$fl0ll,OOO 

100, ono 
$1UO,Clfill 

rioo,uoo 
$i100,000 

100,ono 
$100, orio 

.......... .......... 

......... . ..... ~ ... 

:Ill 4)·1·irm 
s:m,0110 $~, a~h; ifot1 

au ~a, '..!riO 
$:111,Clllll $2,a~m,oun 

illl 17,2(>0 
$il0, 000 111, 12r1, ooo 

BO 17,2fJO 
$HO, OOU $1, 72fl,llll0 

......... n,uoo .......... snoo,ooo 

......... 0,000 .......... $000, 000 

'l'!tble 2 Rhows that the c11r)i.tal stock issued amounted 
to $~,4:55,050. 

Jn l88ll the inquiri('s in regard to capital were dif
f'erent from rno2, the cap.ital invested in lands, build
ings and :fixtures, n11tchinnry, t.ools and implements, 
live stock, cash, nnd 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 
l88fl the total amount of cnpittt1 invested was $2,188,050, 
divided as :follows: Land, $1,618,650; buildings and 
1ixtnrm1, $98,700; rnnchinery, tools, etc., $233,750; 
other items, including cash, $237 ,850. 

Ernployee8 and 1llet{fe8.-In 'l'nble 10 the statistics of 
employees and wages are presented in detail by states. 
The different classes of snlaried officials and wage-earn
ers arc 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 pltid to wage-earners, 
and $9,395, or 11.1 per cent, to the salaried officials, 
clerks, etc. 

(435) 



MINES AND QUARRIES. 

'.ff1ble 10 shows also the avemge number of wnge
eamers at specified daily mtes of pay by occupatiomi. 
Miners constituted 49.5 per cent of the total nnmber of 
w11ge-earners, and of all miners 80.2 per cent were em
ployed at mtes from $1 to $1.24 per day. This low 
wage rate. was due to the fact that most of the employees 
were unskilled, 11nd the wages paid in the Southern 
states were lower, as 11 rule, than those prcv11iling in 
the Ln.k.e Superior rcg·ion, where the climatic condi
tions ure 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 class of " all other wage-et11·ners" numbered 56, 
composed chiefly of ordinary In.borers. Of these work
men 92. 9 per cent 1received from $1 to $1.2,:1: per day, 
the same general mte as thn.t of mn.ny of the miners, 
while 7.1 per cent rect1ived $1.25 or more. 

The average number o:f wage-earners, men n.nd boys, 
employed during· each month of the ye!tr, is also shown 
in Table 10. With the exception of the mines in 
Gcorgia, where employment was practically comitant, 
the average nmnbcr of w1tge-ear11ers V!tried consider
ably. It will he noted that dnring the summer nnd fa11 
months the average numher of wage-earners in Virginht 
w11s coiu;iderably iingmented, falling off during the win
ter n.ud e11rly spring months. .In Otlifornia the opera
tiomi pmctically closed in August and remained in this 
condition until the end of the year. 

For the vitrious mechanical operations requiring 
power at the mines there were 11 steam engines of 354: 
horsepower. 

Pl'oduotion.-To show the relative produetion of 
manganese ores in 1902 and in each of the nine years 
preceding, 'l'ublo 3 is presented. It gives the l)~'oduo
pon, total value, and iwemge value per ton of ore at 
tho mines. 

'l',UILB 8.-J'J'ruluclion q/' J/Hlll!JWl.i!.~11 m•e.~: 189;] lo 190f!, 

[Unlto1l HtnttlH nt~ol11gic1tl };u1'YUY1 II ),finoral Hei-:ourceH of the United States."] 

YKAll, 

lfi\13· ........................................... .. 
ll\U·l ............................................ . 
18Uf1 ............................................ . 
l~U(i ............................................ . 
18!17 ............................................ . 
18\18 ••••••••••·••••••·••••• ..................... . 
1890 ............................... ... : ........ .. 
l\lOll ............................................ . 
HlOl ............................................ . 
rno2 ............................................ . 

7, 718 
G,308 
0,5'17 

10,088 
11, 108 
J5, 9f>7 
n, 93ll 

11, 771 
11, 99f> 
16,-177 

$66,6H 
5S,63fi 
71, 7G9 
90, 727 
05, 505 

129, 185 
82, 278 

100, 280 
no, 122 
177, \lll 

$8.03 
8. 50 
7.52 
8. 90 
8. llO 
8.10 
8. 28 
8.52 
9. 73 

10.80 
"~-- ·-~-~··------~~--

. rrhe :following table shows the quantity, total value, 
and average valne per ton of the manganese ore pro
duced by states in the year 1902. The production of 
South Carolina was IL sample shipment, the yalue of 
which was estimated: 

'rAm.E 4.-Pro<luction and value, and average 'l'llilw pc1' ton, of man
ganese ores, by slates: 190f2. 

STATE. 

United Stutes ........................... .. 

ArlmnRns ....................................... . 

8~~:~1~1~·~:: ::: : : : ::: ::: : :: : : ::: :: ::::::::: :::::: 
Monl11n11 ...................................... .. 
South Ciirolilm ................................. . 
Vlrgiuilt ....................................... . 
Arlmnsus, l\!ontm111, 11rnl South Carolina ....•... 

Qnuntity I Yahw. 
(long tons), 

10, 477 $177' 011 

(') 
8'16 

3,500 

~:\ 
3, 0·11 
9,090 

(l) 
10,170 
20,830 

~:J 
29,4•M 

117,<102 

..1.\..vernge 
Yltluc 

per ton, 

Sl0.80 

fi, lfi 
12.03 
fi.95 

13.00 
f>.00 
9,68 

lNot g!Ytm scpamtely, in order to avoicl disclosing operations of imUvlcluul 
cstablishmcntll. 

In producing the total for 1902, 16,477 tons, vitlued 
at$177,911, (:l states contributed, viz: Mont£ma, Georgia, 
Virgfoia, California, Arkrmsas, and South Carolina, in 
the order named. 
· The following table gives the produetion by states 

for the census years 1889 nnd 1902, itnd for each of 
the twelve years intervening. The fignros for tho years 
between 188}) and 1D02 were obtained :from thn stat.is
tical reports of tho United St.ates Geologirntl Survny. 

TABLE 5.-Prodiictfon of mcmga1wsc ores, by slllteN: 188fl to 1902. 

[United StlltCH Gcologlcnl Survey," Mineml Hesourccs of tho llnlte<l State•."] 

Yl~AH. 

nultccl r • • , 1 All otht!r 
Stlltes 'hglma Georg tt Arlmusnf! states 

(lon~tons). (longtcms). (longtons). (longtons;. (lmigtons). 

•rot111 ........ 1U7, 814 uo, 001 ·l·l, •131 aa,rn7 BU~ 215 
··-----·~·- """ 

18H9 ................ 24,107 H,OlG 0, 208 I} r)q8 1,~·an 
18\10 ................ 25,08<1 rn, 69\l 740 r,:ssu !l,Hll7 
lH\ll .•.••••••••••••• 23,•116 16, 2•18 3, 075 i,1mo 1, \HS 
18!12 •••••••••••••••• 13,(il3 o, 079 H26 6, 7UH ........• 8H2 
1893 ................ 7, 718 4,0\)2 72-l 2,020 
18\l.J. ............... 6,308 1, 797 1,277 1,!l:H 1,llOO 
rnor ................. \l,f1,J7 1, 715 B1 8fifi 2 991 U~il 
18!16 ................ 10, 088 2,01H 41mm a:.121 fiM 
18117 ................ 11,108 s, noo 3,3il2 3, 2·10 88G 
18118 ................ lr>, 057 5, (l62 6,689 21llf1~ llH 
1H9\l. ............... 9, 935 G, 22H B,080 ar.n 202 
l\100 ................ 11,771 7,HHl 3, H7 · Hf> 208 
lUOl. ............... 11, !lil5 it,~75 -1,07·1 \l1 a.001l 
1U02 ................ 10,-177 s, o.n a, rioo "" Ll,8!"11 

·~ 
·--~--.. ------·--

The output of tho three :-itates procluoing· tho greatPHt 
qtmntitios, viz, Virginia, Georgia, and Ark1ms1is, n:-i 
well as the total for the United State:;;, ::;hows it nmrlrnd 
falling off since tho year 1889, when the total mined in 
Virginin WltS 14,Gl6 long ton:;;; in GeorghL, 5,208 long 
tons; in Arkansas, 2,528 long ton:-;; nncl in other states, 
1,845 long tons; a total of 24,1H7 long tons, vnlned 1tt 
$240,559. 

In the year 1902 the production of n11mgancse ot'e 
per wttge-earner was grmiter than in either 188D or 
1880, being 85 tons, as against 56 tons in 1880 n.nd 49 
tons in 1880. But :for the census year 1889 tho tptul 
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 continuom:i employment 
throughout the year. 

' i 
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i 
I 
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I 
I 
I 
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I 
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I 

I 
1 

I 
! 



JHANGANESE OHE. 4-37 

11npm·tN 1~f 11umr1ane8e ore.-'l'he l1 nited States is the 
largest miumfactnrer of steel in the world. Iu the proc
esses of the conversion of iron into steel spiegeleisen 
or fol'l.'OJlHlllganese obtained from nmnganese or nmn
gmiiferous ore is a neces1:dty. Conse<p10ntly, owing to 
the insufficient supply of this mineral ohtnined in the 
.Uuitecl States, large quantities are imported. 

Through the courtesy o:f the Bureau of Stntistics of 
the Department of Commerce ancl Lnlior, the following 
table hns been prepared showing t.he importation o.f 
manganese ore into the United States during the ca1-
endiLr year 1902, by countries: 

TABL!l 6.-Impnrt.~ of manganese nn~, hy cmmtries: 190!J. 

COUNTRY, Qtlltll tit)' \'llllll\, 
(longtonH). 

-----------------1·-·------- . - __ ... ., .... ,_., 
Toll;,! ............................................. . 

~;!~~!P~:: ::::::: ::::: :: : : : ::: ::: : : ::: : : : : : : : : : : : : : : : :: : : 
BrltiAh m\Ht I1111ieH ..... - .............................. .. 
Colombi1i ............................................... . 
Cubit ................................................... . 
Germnny ............................................... . 
Japnu ................................................... . 
Novn. ficwtin, New Brunswiek, <~k ........ .............. . 
Qtwbet\, Ontnrio, eto ................................... .. 
Hu&~hi .................................................. . 
Sp1tln ................................................... . 
'l'ul'lrnf Jn Enropo ..................................... .. 
Unite< Kingrlmn ...................................... .. 

llifl 
102,fiM 

t;.J, till 
700 

:io, 201 
~I tr)f) 
~,·IHl 

Ml 
1·111 

:l, S:U-1 
10,·llH 
121 HOU 

.If>[ 

$1 1 Hal, ~82 

I. U!12 
1.0110,11m1 

ilil2,.IH7 
a,mm 

~Hfi, fl71 
tiH, :.Ml 
!l7, Ofrl 
~I Bll 

H20 
~H.fiHl 
·IH,O\IH 
HH, 97\1 
111,HJ.l 

'fal~c 0 shows that in the censns yeitr 11!02, 2ilf>,fi7() 
long tons were imported, valned at $1,!lBl,282, an aver
ngn of $8.20 per ton. The v11hmtio11s placC\(1 on this oro 
arc tls invoiced at the point of shiprnont, and do not 
imludc the cost of ocean freight to tlw Unit.eel States 
or mil charges to points crf consumption. The principal 
contributor was Bmzil, with 11 total of 102/i50 long 
tons, valued at $1,00G,!HH.l. 'l'ho otlrnr contributing 
countrie8 were India, Cnlm, 'l'nrkcy, Spain, Hnssia, 
.fa pan, Germany, Colombi!1, U nitcd Kingdom, Canada, 
and Belgium, in tho order named. 

The :following table gives the quantity uml value of 
mftnganese ore imported into the United St11tes from 
181-l!l to 1902, inclusive: 

'l'ABLE 7 .-Impo1·ts 1~f manganese 01·1•: 188fl to 11111;!. 

YEAH. Qmrntity '' I , (long tons). 1111 '· 

Total .. .. .. .. .. .. .. . . .. .. . . .. .. . .. .. • .. .. .. • .. . .. .. 1, •Jail, 950 $1B, 02s,.1:i2 

1889 .. : ................................................. .. 
1890 .•••. ······•····•·••··. -- ....•••••••............••••.• 
1891. .........•...•....•..•.•.••.....•........••......•.•. 
1892 ..................................................... . 
1898 ..................................................... . 
urn.1 .•..•........•...•.•....•...........•.•........••..... 
18ll.fi .•..•• : ••......•••••...••......•.•••.••.•.•.....•••••• 
1896 •...... - ....•••••••..• - - - ••••••••••.•• -....••••••••.•• 
1897 ............... -..... - .....•... - . -......•.. ··- - - - - - .•. 
1898 ..... - ...................... - ....................... .. 
1899 ..................................................... . 
1000 ..................................................... . 
1901. .................................................... . 
1902 .................................................... .. 

·I, 286 
3<1,l.M 
28, 825 
fiH,572 
G8, 113 
44, 055 
86, 111 
31,<189 

119, 901 
1111, 885 
188, 349 
2fi0,2fi2 
165, 722 
235, 576 

1s, :m 
510, 900 
ilHO, tll8 
8<10, Hll 
8HO, ~88 
432, Ml 
7•17, 910 
2n0, 4G8 

1, 023, 824 
831, 1107 

1, 584, 528 
2, 0•12, 301 
1, <JRH, fi7H 
l, 931, 282 

Table 7 :-;howR that, with the exception of the ·year 
moo, the largeHt quantity import0d was in the year 1 H02: 
rt will he of interest, to note that in the yrar 1889, 
24, ll.l7 long· tons of domestic mangnnese ore were pro1 
ducrnl and ±,28li long torn; of n.umgancsc ore imported; 
whereas, in the year Hl02, Hl,477 long tons of domestic 
mangmrn:-;e ore were mined and 235,57G long tons im• 
portnd. In the :fonrteen years under consideration the 
manganese mines of the United States have contributed 
lH7,8141ong tmrn, while the importations hn.ve amounted 
to l,436,H50 long terns; therefore, 87.n per cent. of the 
manganese ore used in the United States during these 
fonrteen ye11rs came f'rom foreign countries. In the 
year lll02 the quantity of imported manganese ore rep" 
resented 03.5 per cent of the total consumption. ln ln02 
the gTeater portion, 200,4:-l± long ton:-;, of the rnangit
J}()Hll ore brought to this collntry was received at the 
port of Baltimcn·e, .Maryland. 

lflw!d\~ 2n·od11dion.-As the grmtter portion of the 
mnng1tneHo ore consm11ed in this eonntry is obtained 
l'rom foreign nations, 'l'nble 8 is pt'PSent:ct1 showing the 
prochwtion of the morn impo1'tm1t nrnngtmosP produdng 
cmmtrie:-;. For Pitch cm!lltry tlw !ittPst rulin lil!1 statis
tics ohtairntblP havo hP<m 11sl'd, tho ,YPtLrs to which tlw 
figun's J'('.l!Lte being· inclieatod in tho tal>h 

.'l'A111,rn H,- ll'111'i<i'.~ 11r11tlndi11n <(f u11111f/l/'llt!N1! 111'1'~. 

--·-···----.-··•;-·--···-·· 

... ---:~;~!::;:~\::··--- -~'L'Hl'. \l;:;\\'~li:·,~:~J: 
I 

North AllWl'l1•n: 
llnitt«l HllLWs .. .. 
(!lt1ll\ll11I ........ , 

lHO!.? ln,·177 
1U02 lfi·I 

Cnluil .......... . 1\102 Bii, tl2H 
South Anwri«11: 

llrnzi)I ........ .. 
Ch!il!t .......... . 

11102 IM,2till 
'l!llll 81,'177 

gtll'l)lH!: 
Au~trhi ........ .. 
'Ilosnhi m11l lfrr· 

zl!govhrn ...... 
1rm111•0 •••••••••. 
tlerm1t11)' ......•. 
(1Nwee ••.••••..•. 

11102 Ii, mm 
11101 21, U<JH 
11101 ·lll, 02ri 
l!IOl IS, O<Jfi 

JI1111gnry •••.•••. 11102 7, 281 

1 J&xpnrts. 

, ... 1,:·1·,;~:·:·--
0 

. ~·,~ii: I 1·r.ll1,;('11;,;; 
. 'I ~)11llg tlll IH): 

1(11r11)•l!-t:1111ti1111rnl. 
.ll<ll)' ............ 1002 
l'ort11g1tl, •.. ,. ··1 l!llll 
H11ssl11 .......... moo 
Stmin t .......... 1002 
Hwe<ku ........ l!l02 
Tnrltoy 1 •. , ..•. · 1 rno2 

Asln: 
lmlln ........... 1 l!lC12 
.Jnpn.n .......... · lUlll 
,Jav111 ........... !HUii 

Ot•Ollllill: 
Now Zonl1111d •• , JUDI 
Quomrnl11ncl . . . . l\JOl · 
South AUHtrnlhL. lUOl. 

2 ~rctrln tons. 

I 

lfi7, 7RO 
Iii, HfJH 
l, 888 

20H 
· 21H 

102 

Hnssiit lms for year8 been the largest producer, the 
Jmlk o:f the ore coming from tho Caucasus region, the 
miirns being located in the Secharopan district of the gov
ernment of Kntais, not for from the extreme eastern 
Hhore of the Hl1wk Sea, near Poti. .Inclin has impor
tant deposits which have been actively exploited in fa'te 
yearn, most o:f those from which shipments are mude 
being located ii1 the presidency of Mncl ms. In the 
year ln02 Bmzil, where the manganese fodnstry has 
been lately developed, took third position; most of the 
ore mined being obtained in the Minas Gemes and Naz
areth districts, looated in the states of Minas Geraes 
itnd Ilithia, respectively, in the eastern central portion 
of the country. Spain, Turkey, Cuba, :ir1d Chile ha\'C 

' 
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important deposits of 1mmgtuiese ores, aucl smai.~ q nan
titie::; are obtained in the Austrian Empire, France, 
Germany, Greece, Italy, Portugal, Sweden, .Japan, 
Uttnada, New Zealand, und in Australia: Failure to 
appreciate the necessity of careful preparation of ores 
has restricted the quantities shipped from some of these 
countries. 

In the Unitecl States t}_,_e mang·anese deposits exploited 
are either of comparatively small extent, or the min
eml contains phosphorus or silimi in such proportions 
as to limit the transportation vnlue of the ore, or the 
deposits are too far removed from umrkets where the 
ore would be consumed to make their development at 
present .desirable. Manganese, however, either in the 
form of nn ore or associated with iron or silver, ht1s 
been supplied in htrge quantities. The bulk of this, 
being applied to the nu1mrfacture of steel, is sold under 
limitiitions, wherein the modicum of phm1phorns and 
the percentage of silica, e,ttlculated on sliding scales, 
affect the prices paid for tho ore, thus seriously inter
fering with the development of Home properties where 
the quantit,y i::; apparently snflicient, hut the quality is 
not desirable. 

Fc1luo ({f 111anyane8e 01•e8.-Mtmganesc ores ltre Vftlued 
from a slidiug, smile for the ore delivded f. o. b. cars itt 
the lnrge steel works, the prices being hasC\d on ores 
eonbtining not more tluin 8 per cent of silica or more 
than one-tenth of 1 per cent of phosphorus. 'I'o illtrn
trnte, the following nrny be fakeu as the pricl\S for man
ganese ores delivered in the Pittsburg (Pa.) dil,trict, 
they being subject to changl~ without notice unlm;s 
othcnvise agreed: 

Pric11s pcrfrlfm· 11w11gmtex1i ewe deli-veretl in tlw Pitlsl1u1·r1 (Pit.) 1Ustricl. 

)CAN<~A.NI~~l~. 

Om ccmtalnlng-
Abovc 40 per eent ··-· ... , ... - _, ..... _ ....... -- ......... , .. 

1~ tg i~ ~~~. ~m ::::::: :::::::::::::::::::::::::::::::::::: 
H~g l~ ~~~ ~m ::::::::::::::::::::::::::::::::::::::::::: 

PlUCI~ no:u UNI'l', 

Iron M1tng1i-

(cents). (<!~~1~). 

G 
6 
(\ 
(\ 
6 
(l 
(l 

28 
27 
2fi 
25 
2,1 
28 
22 

------------------~------

These prices are subject to deductions as follm\~s: 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 
phospho1;ns 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 
n1oisture in samples when ti1ken being deducted from 
the weight. 

The value of ore at tho mines would be pme~ically the 
price obtained for the ore delivered in the Pittsl.nng dis
trict, as above, less trn,nsportation charg·es. 

In the manufacture of steel :for various purposes and 
by different methods, the metallic mivnganese required 
ranges from about \) to 40 pounds per .ton of ingots pro
duced, the ftVerage for the entire steel industry approxi
mating 20 pounds of metalli.c manganese, or about 25 
pounds of high-grade :fenomanganese per ton of ingots 
made. 

Jlfh11gan'1f1:rmt8 'bl'on O?'eN.-In ndclition to the true 
rm111ganesc ore proclucl\Cl, considerable qmintitie;; of 
manganiferous iron ore n,re obtained in the Unitecl 
States, the stfitistics of which Me included in the report 
on iron ores. In the year Hl02 there was o btainnd in the 
state of Colorado 13,27fi long tons of thh; chu.;s oi' ore, 
in which the percenfage of nmngn,nese \;!tried from 18 
to 32 per cent, lmving it totd rcportod value ttt tho 
minoH of $52,371. ThiH ore wits n11 userl in the prodnu
tion of spiegeleisen itt steel works and Hi10nlcl properly 
be clasi,;ccl !li':\ nmngane1-1e Ol'O, but owing to the i m -
possibility of segregating the proportion of mige
earners, wiigcs, and other expenses clrnrgeal>le in tho 
different mines from whfrh thi8 ore wn8 ohtained, the 
data wern ine\nded in the statistic1-1 of iron 01·0. In tho 
Lake Superior region, iilso, considerable 1tmotmts of 
iron ore are won which carry snmll pnrmmtitgPH of 
nmngam\He, hnt, n:-; a rnfo, this doos not cxcoccl l per 
cent. ln Virginiit, too, ii Hmall quantity o'f nmngm1if
erous iron ore has been secured while mining tnw 
manganese ore. 

The following statement shows the\ quantity, pcr
centn,ge of mirnganese, v1tltrn at the mine, ancl averiige 
value per ton of m1tngm1iforom; iron ores mined in tho 
United StateH during the yeftl' IH02: 

Pi'oduction of 11wnu1m~feroux fron m•es: 1£10[;, 

l.<ll!AJ.11'Y, 

rrotnl ....... ··············· 

Colornclo, ···-· -· .. --. ,_ ... _ .. ___ , 
L11ke Superior region_ ...... _____ , 
Vlrginllt, ,. , .. _, .. , ___ ., _,, ·-, ••. , 

Pct• Pcmt 
<~uimtlt)' of nuing1i-

(lougtm1H). l1CHC, 

DOl, 21'1 l to B~ 

18,270 
H8·1, USQ 

B,000 

t Not given. 

18 to 32 
1to10 
(I) 

V1'1ue, 

ff2, 001, ll2tl 

.Avcr-ogt! 
vnluo per 

Lnn. 

62,871 3.1);; 
1, \MO, 2fi5 I] '!O 

3,000 1:00 

The following table presents the production, totn,1 
value ai; the mine, and avernge value per ton of the 
manganiferous iron ores obttiined in the United Stut(~S 
from 1889 to 1902, inclusive., the stutistics for the ymir11 
between the two censuses being obtained :from the 
reporb:1 of the United St11tes Geological SLLrve.y. 

I 
I. . 

I 
I 

I 
I 
I 
I 
I 
l 
I 

I 
I 
I 
~ 

I 

I 
! 
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'L1 BLJ~ H .-!'roducl.ion <(f 1111m111w (f1'/'IJ1rn fro11 01·1'N: 188!1 to 1!10;!. 

---··-·--·-.. ·~·· ---.--·--·-- - --. -- -· ----··--··-···-··--·-···---·-------

1889 ...................... , .................. .. 
1890 .......................................... . 
1891 .......................................... . 
18112 .......................................... . 
1893 ........................................... . 
189·1 ......................................... .. 
180/i .......................................... . 
1890 ......................................... .. 
1897 ........................................ .. 
1898 ......................................... .. 
18U9 .......................................... . 
1900 ......................................... .. 
1001 ......................................... .. 
1902 .......................................... . 

(t\lltlltit)' 
llongtons). 

H3, •13·1 
01,8113 

132, 511 
um,a1a 
:Ll7, 782 
201>,1J88 
125, 729 
388, 712 
202, 30·1 
287,810 
701,8·10 
:177,077 
nH,•189 
901, 214 

Ynlllt'. 

$271, tl80 
~:n,mm 
:l1•1,0U9 
SM, O!H 
283, 228 
408, 097 
2B3, 998 
726,.113 
3·lH, 78'1 
j120, H02 

1, 1'17,0-17 
1,037, BM 
1, 47ri, OM 
2, 001, 020 

.:\n.•rng-P 
\'tii1w per 

ton, 

$:1. 211 
3. 74 
2. :17 
2. a1 
2.'10 
1. Oil 
l. ~(i 
2.14 
1. 70 
1. •19 
1. fil 
2. 7fl 
2. l17 
2.22 

In the yciir 1880 the total production of nmngttnif
erons iron ores in the United Sfatm; WttR 88,;UH long 
tonR, viilned a!; $211,1180. In l!l02 tho produot.ion wnR 
DOl,214 long tons, an im·rea1-1e of 81.7,780 long tons, 01· 

nenrly tenfold. 
,·l:J•ge11t/fenm8 ?n1wr;anif'm•o1t8 ?'.·J'!>n lil'1w.---In thn stnfo 

of Colornclo argentiforouR mang1rnifm·onR iron ore iR 
obtnincd from precious mettil millt\R, Thi:-; ore, t\on
fai ning- iw insnflieicnt tJ ttanti t.r of sil n1r to umku it 
\rii1nahle on that accmrnt, finds it ready nmrlrnt HR a flux 
:i\n· mm in smclter1-1. 'l'Jrn oreR which are minnd <'hidlv 
in the vicinity of Lcmdvilln, Colo., !Ll'l\ ditsH!\d nstmllJ' 
as ertrbomiteR, :-;ulphicles, oxidc1-1, and sili<'POllR ores. 
The first two claRses are doptmdent for tlwir nihw upon 
the carlJomites and sulphiclns of l!md and RilVl'l', hut the 
oxides and siliceous oros nrny or may not he dnpenclont 
on the precious met1il content, itnd unless tlw vnltw of 
the ores for smelting pnrposes waH grrnitor tlmn thl' 
chnrge for the extmction ol' the preeious mntnl (approxi
nrnting- $12 per tou) they have been co11Kidered Its iron 
ores mid included in the report on tlmt rnincml. 'I'he 
total quantity or these ores (whid1 contain v1trying iwr
centuges of manganese) mitrncl in tho year :tn0:4 wafl 
Hl4,13U long tons, valued at $H08,098, t1n avern.ge of 
$4. fl8 per ton. In l8H!l, ()4, D87 long ton fl o-J' argentifor
ous mangm1iforons ores valued at $227 ,455, were mhH~<l 
in the United Stat.es, the avemge vnlue hoing $3.50 pl\l' 

ton. This shows an increase in 1H02 o-f 12H,14:5 tons, or 
nearly twofold, while the twomge viilue per ton rosn to 
$4.68. 

1rfangani;fero1is zino m·es.-The franklinite mines, 
located in northern New .forsey, produce ores which 
mirry, in addition to the zinc eon tent, iron and nrnnga
nese. The clinker resulting from treatment for the 
remov11l of zinc is utilized in the production of spiegel
eisen. The quantity of this class o:f materinl produced 
in 1902 was 65,246 long tons, vtiluecl nominally at $1 . . 

pt'l' ton. Tho production in 188!hvas 4:3, G48 long tonR, 
V!tltwcl n(; $5±,560, 01' llll !lYt\mge Vaine or $1.25 per ton. 

A reRumc of tho mwfol mineml8 produeed in tho 
U11itnrl StatoH in rno2, whkh contidnod llULllg'flllP.Re in 
notable proportions, is giren in the :following state
ment, in which the figm·eK for tlw. yt~ar 1889 lmve been 
included for purposes of compariHon: 

l T.wfnl mI111~r1c/x produced 1'1m/(d'lfiuy ·manynnese in iwtuhfo .1.n·u1ul1'tiu11x: 
11102 11111! .188!1. 

ltllllll· 
tit\' 

(Imig 
tons). 

1002 

V11hw, 

'J'ntnl. ............ l 1 17i, ouu :Wa, 10~ 1 HHl 

ManmuwHl\ oruH ....... . 
M1ing1inllcn·unH iron 

lll't'H,, •• ,.,,,.,,, .. , .. 
Mnngm1lfm•o11H Hi l \'l'r 

'Ill, ·17i 177, lll l 

\llll,2J.I ~. ont, n~n 

l)l'l'H • ••••••. , •••...• , , !IH,J:l2 llllR,llllH 
M1111g11ulfc11·ouH zinli 

l'l!~lflnmn ........... . lii1 1 ~Wl Hrl, '2Hi 

Avm·~ 

v11~1~e 
pL\l'ton. 

$2. llH 
"" "~" 

lll.RO 

2. 2~ 

·I.HR 

1.1111 

{lllltll· 
tity 

(long 
10!1")' 

2HV2fili 
~--........ _ ... u ..... 

~H, tu; 

K:l,·l:\.I 

fi·l,llK7 

·l:!, IJ.l8 

1889 

$71M,2o·l 

~·lll,i10U 

2i1 1 UHO 

'!.27,·1rtr> 

M,i>i\11 

Aver· 
11ge 

vn.lno 
per ton. 

'$:!. 67 

U. U·l 

:t~(j 

a.no 
l. !!f1 

.... ·--------~-··"" . -~---··----·~·--~ 

'l'he tot,itl <11m11Ut.y of ma11ga1wHe !l!Hl 1111wgiin i l'm·onR 
OJ'CR mhwd i11 t.lw UnitPcl KtitLPH in !Ht:\ll witr: ~Ul,::mll 

long toHH, yn.hw<l itt $7\l,l-,~ll·l-, whPrPas in UHi~ it had 
l'i1-1tn1 to L, 177,0H!I long to111-1, vttltwd ttt $:1, lf>:3,HH1, t.ho 
iiwl'\'ltH(I !wing cm1fowd Pntirely to mangn1iil't1!'0UH oruR, 
tlw prodnct-..ion of t.rm1 nm11g1t1rnRn Ol'!\R Jin.Yinµ: dtWI'!\HS(\(I. 

RloJVlJilW 01!' '1'111'1 INDUH'l'ltY BY H'l'A'rJo:H. 

'l'hl1 co11diti011H i'-llU'l'OUlltling !tllll aJfoutiug· the pro
drwtion of 11umg1uwso ores in diffore11t state::; aro ~mm
mari::mcl ns follows:· 

...:1Pkw1Na8 .. -~1Vfong1111C1se ores oceur chiefly in two dis
tridR oJ: ArkunsaR--(1t) the lfatesville 1listr.ict, in Inde
pendenco 11nd Iziu·d oountios, in the northi:m:-;tem part or 
tho Rtate; tind (h) in thC1 southweHtern 11oction, extending 
from .Pnhisk:i county on the en:,;t to Pope con nty and 
Indhtn 'forrit.ory on the west. The mining in the ltttter 
district hns been limited and pmctically all of the ores 
mined luwe co1no from the Bate:,;ville region, where they 
occur in residuary ehtys, derived from the decay of 
limestone. 

Ore was discovered near Batesville about 1840, and in 
1850 Hmall quantities were sent to Boston, New Yi.irk, 
Philadelphia, iind Chicago. The maximum output was 
in the yenr l8H2, when 6, 708 long tons were produced. 
Lately, however, there has been n, marked decline, for 
nlthough some oJ the ores of .A.rlmnsnR carry satisfac
tory percentages of nmnganese, their high phosphorus 
eontent, in addition to the distttnces from points ot' eon-
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t<urnption and the expense of mining', has rendered the 
winning of many of them unprofitable. 

In 1U02, 82 tons of nmnganese ore were :-;ecured. 
According to the Eleventh Census the amount of man
ganese ore mined in Arlmm;as in 188D was 2,528 tons. 
The total prodnetiou of the distriet from 1850 to 1002, 
inclusive--some of the fig·nres being estinrntcs--was 
49,974 tons. . 

l.!ith;/(n·nia.-Californin, contains a number of deposits 
of manganese ore, some of which itrc reported as of 
high quality, and luwe been largely employed in chlori
nation works for the reduction of gold ores. In 1002 
deposits in Alameda, San .Joaquin, Santti Clara, iind 
Stanislaus counties were opemted, the mnount prod need 
being 84,G tons. The quantity mined in 188D was 5B 
tons. The total production of manganesC\ ore in Cali
fomht from 187 4 to 1902, inclusive, as near as can he 
ascerhtined, n.mounts to 11,358 tons, the production in 
rno2 being the maximum. 

Colomdn.--A lnrge amount of iron ore, which con
tains a mixture of iron, numg!tnese, and the predons 
metitlR, is produced in Colomdo. The greater portion 
of this ore, which cn.rries an insufficient itmonnt of the 
precious mctub to make it viilmihle 011 that acl'onnt, 
is l!Recl ll8 !\ finx in smnJtm·s, while SOlll() crf that which 
is higher in 11mnga11ese content is forwarded to Hted 
works, where it is ntilized in the nmnnfadnrn of spie
g·eleisen. The tignres for the production of these classm; 
of ores, which have lmen included in the comms report 
on iron ores, are insertlld here as im item of interes't. 
The comparison of the production in the yoar HHl2 with 
that of the census year 188fl is shown in the :following 
sfatement: 

7'1·1u/ndion 1~( manymu)'crou.~ Ol'C8 in Colorado: J.'JO:J 1111tl 18811. 

tJ Ill·~. 
I 11102 , 188fl 
(long tonR).1 (longtnnx). 

---·--·------------1·---J ___ _ 
Tnt11l ............ ••.•••• ........................... 207,•J07 G7,062 

}ifn,ngnniferouR iron Ol'l1s nRed for prod1wing ~piege1- -.:...==c..== :..._ · ··--
eise11 . _. _. _............................................ 1a, 27fl 2, 075 

~fong1tnlfurouH Rilver orex.... .. . . . . . . . . . . . .. .. .• . •. . • ... JUJ, 13~ IH, U~7 

{}eorrrir1.__.:.The manganese ore1:i of Georgia are won 
from two districts-the Caetersvillc district, lomtted 
near the town of thiit name .in Bartow county, ancl the 
Cave Springs district, in Floyd ttnd Polk counties. ThB 
deposits in the httter district have been but litt'.c 
worked, nearly the entire production coming from the 
Citrtersvillo district. The mines which were active in the 
ymir rno2 were all located there. Some of these man
ganese ores aro of good quality, but others contain com
paratively high percentages of phosphorus and are lower 
in nmng-iuiese. The total amount of manganese ore ob
fainecl in Georgia in lfl02 was 3,500 long tons, while in 
1880 it was 5,208 long tons, oihowing it decrease of 1, 708 

tonti, or 32. 8 per cent. The tot1tl production of this 
district :from 18GG to 1 H02, indutiive-the output for 
oiome of the yrnir:-; heiug estimated-wa:-:i Hl,594 long 
tons, the rnaxinuun production being H,02•l long tons, in 
1887. 

..111imtmw.-In provions years J\!Iontmm has been an 
u11imporhmt contrilmtor of nmngttncsc Ol'e, but in rno2 
n lal'ge <1rnw~ity of ore was reported as mined, but not 
shipped, from two depositi-; in thiH Hti1tc. Although 
most of this will not be immediately avn.ilable for use, 
the reported product is inclncfod in the statisticttl <lata. 
The deposits are located at. i1 considemblc diHtitnce from 
Rteel works, which are the lnrgest. consumers of this ore, 
nncl unless satisfactory mil rates are secured it is donbt
fol whether this state will beeonrn !\ll important prochwer 
in the immediate future. 

So11tli C!r1rnlin11. -As has lietm Rtatecl, the 8 tons 
of manganesl~ ore which were seenred nem· Greenwood, 
in this state, were shipped tts it smnple; 110 systmnat.ic 
mining has been reported. 

Vi'.1·r;lnia.--Virginht waR the most. importllnt pro
clnccr o:f 11mngmieRe oro in the Unitnrl Stl1tt\s in 188!1, 
a to:iil of 14,Grn long hmR being S('cnred. Nnal'ly 1tll of 
this ctirne from the Crimom miiw, loetd:ud in Angn:-;tti 
con11ty, lmt after 11 fow J'L'itrs thix minn Hhow<1<l sig11:-; of 
exhaustion mid mining opPmtions wore snsprnHlPd. 
It has, howover, linen roopom1(l in tho hope of 1rn1·onn
tnri11g new rnHerves of ore, iwd if t.lrn:-;e oxpt\ctatiorn; 
are rmdized tho state may ag1ti11 he(•1mrn iw illlportant 
eontrilmtor. The l!l02 ontpnt Wnl'l only H,O-U tons. 
Thn aggregttto product.ion from 1880 to l!Hl2, inc.lush'\\ 
was l!H,OU7 tons, the output of the year 18i:W, when 
20,fiU7 long terns were mined, being the maximum. 

Table 10 is it detailed stmrnmry of the 8tntiHtic.s of tho 
m1tng1inese industry for the United St.!1tc8, by l'ltitteB, 
in 1ll02. 

DESURlPTl VE. 

lVfanganese is not found in a metallic 8htfo in 1rnture, 
bnt mmally occurs as an oxide, rntrbmrnte, or Hi licate in 
combirnition with one or mon~ of the other elcmentB. 
The oxides are the most common of nmngnneRe minemls, 
but rhodonite and rhodochrosite-tlw i:;ilicate and tho 
carhonn.tl\-are frequently mnt. The commereinlly im
port1111t ores are t.he oxicles-pyrolnsitc, psilonrnlane, 
brnnnite, manganite, lmrn:mrnnnite, iincl wad-brief 
des1Jriptions of whieh follow: 

Pyrolusite, it peroxide or hinoxide of nmngnnotie 
(Mn02), is of an iron-black color, gidng 11 black Htreak 
on ii tes.t plate, with a hardness of 2 to 2. G and a speoilfo 
gravity of 4.8 to 5: If pun~, it would yield EIB.2 per 
cent of nmnganese and 3G. 8 per cont or oxygen. It i'3 
u1:1ell in the manufacture of forrcnmtnganese, in the 
production or chlorine, ltntl in freeing glass from tho 
brown or green color. 

I 

!I 
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Psilomelrrne, one of tlw common ore1:> of um11g1we:-m, 
usually oc·cnrn a:,;8ochtted with pyrolu1:>ite. Tt iH aJ,,o it 
binoxiclt\ or pernxide of maug11ne1:>e, hut containH viny
ing amounts of combined water, and often potassium, 
barinm, and iron. It is generally 1rntssive (i. o., uot 
crystf1llized), !ms 11 hardness of 5 to n (much lrnrdor 
than pyrolnsite), and a Hpeeific grnvity from 4- to 4:.J. 
It is black, steel-blue, or greenish-black in color. lb; 
uses nrc the same as those of pyrqlnsite, mid hy HOllW 

it is com.:idercd a hydrated variety of thiH miunml. 
The manganm;e eontents mng<\ when the ore iH purn, 
from 45 to GO per cent. 

.Brauuite iH an iinhytlrous oxide of 11mngi111e:-;e 
(Mn20 8) 1 usually containing silica. It is 11 hlnek or 
brownish-black ore, generally m·ysttt11inn, gfring thn 
snmc streak as pyrolnsite on the test platc1 and h:wing 
n sulnncta!lic luster. It has H hardness of (\ to H.5 !lll(l 

a specific gmvity of 4.8. \Vben pure, which is mrely 
tho ease, it contnins (HJ per cent of metllllic mangmwHo. 

JWn nganite, 11 hydrous sesq uioxido of' 11uwg1t1H'H<' 
(Mn20 8H 20), hi of a steel-black or iron-l>lnl'k color, with 
:~ lrnrclness of 4 to 4.5 :mcl a specific g-.mvit-y of ,1 .. :1 to 
±.4. \Vhen thn watnr is rernovo<l from mangan itP it 
elmnges to pyrolnsite, lmnsnmnnit<1, 01· hmunito; in 
o;o11ie cases the latter minomlH :tre snppo1:>Pd to hn 
altered mang1uiito, thi1:> boing· m-:poei:t!ly tnw of 
pyrolnsite. 

Hansmnnnite, a rlonblo Jlrotcbiuoxidn of maugnnPHe 
(l\fo:10 1), is of tt hrownish-hlack c•olor and of it Httlm1fl

tn.llie luster, with a harcltiesH of from i) to 5.5 1t1Hl a 
sped He gravity of •1. 7. It iH It l'!tl'<\ n1i1wml, w hi eh, ir 
pnrn, would contain 72.J 1wr cnnt of i1mngmins<~ nn1l 
2\J. II per cent of oxygen. 

vVad, 01' bog Bl!lllg't1llOSe, is ttll impttr<1 peroxicfo of 

m1t11g1tne~l', with pnroxicl!l of iron carrying from 10 to 
oYPl' ~r; iwr emit of water, oft(~n s1wcral pur m•.1tf; of oxide 
o I' cobalt or <'oppcr, and 1:>0111ntimes nick!' I. Its hard ncss 
i:-: from · l to H anil itl'.l sprn~iJic gnwity a to 4. The 
color varies from brown to hlaek. h occur:; in irJ'(;,gu
lttr lllllHHlls in cllty :tH ::1olid beds several foot thick, hut 
on acconut of it:> impnrit.ios i:-; seldom rnmcl as a source 
of nmngmwse, hut is ot'<'asio1mlly employ(\d as the base 
for black or brown paint: 

Both mtwgmwse and m1111ganil'm·onR ores 11re applied 
to tlw inrlustri:tl artH, their nse1-1 being stmmmrized as 
follows: As an alloy with iron iu the production of 
forronumgauese mHl Hpiegelclisen umnganeHe ii> em
ployed in the l'onvorHion of iron into stl~el. lt. .is also 
alloy eel wi U1 coppor, either with or withont iron in 
m1tngmwse bronze, an cl with 1tl nm i nnm, zinc, copper, 
and silicon in silver hronzn, and with 1t!nrninnm, zinc, 
tin, h~ud, and lllllg'lll\Hi um. 

Mang·1t1WH<1 ore is muployncl ns a Jinx ill smelting' 
prP.cionH nwt1t!s; it iH ntilix<'d as tlll oxidiY.Pl' in clrnm
iml worlrn in t.ho nurnufad.m·n of chloriun and l)J'(miine; 
HH a flpt•o]orizl'l' of glnHs arnl :tlso I'm nolol'ing it; its 11 

driPr l'or \'lll'llii>IH•s nncl pitints; for Leeltt11dw lmttories 
in tl1<1 prPpamtion of oxyg<'n in :t Hnutll way; in Lite 
11urn1tfndur11 ol' diHinfoctfog }H'l'llutng·itnat<'s, Pte. 'It is 
n!Ho URCH\ HH <~olori11g· nmtnrinl in printing, in pott\\l'Y 
nrnl h1·ink, n.nd for g'l'('l'll arnl \'io]p(, paints. Homo 
\'ltric1tfos of 1111u1g111wsn 01·n ltl'l\ also uti!iY.11<1 in n limited 
wit~' i1111wdi1·i11n, in dH'llli1•al ltthorntorios, ancl in jmvelry 
m1rn nfnd111·c1. 

Mo1:>t ol' till' uurngauifmom-: orns ttl'l' applincl citlwr to 
the pro<lndion of sph•gnll'ism1 or HH an intl!grnl part of 
tlw 1·lin1·go ol' 1t11 iron p1·1Hl1H!ing pl11nt, or are feel to 
Hi!ye1· Hllloltors ns 1i llux. 
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'Lun,g 10.-llE'£AlLIW SUMMARY: Hl02. 

- ------·,====-o== 

Unltud \ C111!
StatcH, fnrnin. 

Geor
gia. 

Vir-1 All 
ginin. 8~~~{~~~1 

United i C11li
States. fornln. 

Gem·
glt1. 

Vil'
~inia. 

All 
other 
Htntes.1 

··---··- ---.~-. -···---- --··--·-- ----·-·-· -· --··-----·------~·--·-

XnmlJcrof mines ......... -... -....... . 
19 I' NumlJcr of opcmtorH ................ .. 

Chnracter of org1u1izu lion: 
. 19 

Inrli Vlrlllltl ....................... . 81 
5 Firm .......... ·--· ............... . 

lncorpomtecl cotn p»n 1· •••••••••••• 
Sal11riccl officialH, clerk~. t•tc.: 

6 

'l'ot1i.I number .. -.................. JR 
Tot1il snJaric8 ........ _............. 1'U, 8U5 

Sn11nrlntenclen t8, m11nngors, 
foremen, sn1·\·c~·orR, etc.

Number................... ll 
Salaries .................... 1 $7,Sf>·l 

Foremen lJelow grounrl
Nnmbcr................... f> 
Sr1larlos.................... $1,liOO 

Clcrks-
Numbcr ..... ..... ......... 2 

Wngu-curners: 
HalnrleH .................. · 1 $·181 

Aggregu.te tLVCl'fl.Q"L~ nn1nlwr.. .. .... . HH 
Aggregate wagcH ..•.•...•......... $7-L U2-l 

Above gro1111c!- · 
'l'otn.1 nveT.ngo nun1ber . . . . 12f1 
'.l'otnl wagcH ............... $ll,.17U 

Engineer~. 11rl~tnL•tl, 
n.nrl otlH!l' 1ntwhnn ... 
icH-

AVCl'llge nnmlwr.. ~n 
WngcH .............. 1$10; UH6 

MlnerH-
Avorugc mun her . . :1:i 
\VngeK ......... ·'· .. $12, :.!·Hi 

BoyH umler ](]. yenr~
.Averugc n11mlit1r.. 1a 
\VngeH............. $1, :m.1 

.All OtlWl' wage·l'IH'll-
er~-

Averngu nntnher .. ft:l 
Wng"" ........... ··1$lli,81i-l 

Bvlnw ground...:.. 
Totul 1iverngo Tll\Tlllll~l'..... nn 
'rotul Vr'Ugl'S ............•• • 

1

$:m, ·l·lfl 
Mlner>.-

Avm·nge ntunbcr.. ti:! 
Wage" ............. ff ill, a10 

Miners' hclTa~r~-
Aver1tgu nnmlwr ~- B 
WngeH............. $HH4 

All oth-01· wag1~-e11rn-
ers-

A vemge n nmhor • • a 
'VngcR ..... ........ $1, 201 

Averi1ge lnnnht~r nf wltge-mu•1ierH nt: 
srrnoiJic<l <ltilly rnteH of imy: 

G 
6 

2 2 1 
3 
2 

7 10 
$~} nn.1 $·1,2·11 

;) fi 
$2, 17·1 $2, ll\lll 

l ·l 
$lf>O $1, lHI 

1 1 

·I 
•l 

3 
l 

1 
$2, IUll 

l 
$2, mo 

$:HO $1'11 
.... ··; ·1 112 11:1 12 

$-1, 7·l0 $21, rn1 saa, mm $lfi, 120 
I 

2 I f>O 7:l 
$1,flOll '$17,iilil $22,.lrn 

I 
........ I o 11 
....... ·) $0, 2fifl $ii, 7Bl 

$1, rio5 \ 11s, 7~;; $1, \rn~ 
......... u •I 
........ : $\Jfi-1 $<!-JO 

' 
........ I 7 .u; 

.•. , "'"' •1-1, '.1('12 ........ 

1 

;;:- .. ,11., ... ;r _ 

,-, I 12 ·IO 12 
$:1, 2-tO $:1, li()O $11,.!Hf> $1'>, 120 

a I 12 an 12 
$2, 7110 $11, flllO $U, ROil $lfi, 1211 

1) i l 
$iito 1:::::::: $all 

I a 

I~ngincurs-
$1. 00 to $1.2·1 .................. . 
$1.2~ to $1.4\l. ................. . 

:·::::::r:::::: $1.2fil 

8 [ ........ ! (i •••••••• 
,1 ......... ........ ·I ....... . 

$2. 00 to $2. 2·1 .................. . 
J.i1irm1u:m-

$1.00 lo $1.2,l .••.....••••..•.••• 
$2.00 lo $2.2'1 .................. . 

M11ehl11l8tH, hlt1CkHmill1H, c111·1wn
tcrs1 tttHl other lnc"lu1nit~H

$1.00 to $1.2'1 ••...•••••••..••.•• 
$2.00 to $2.2·1 .................. . 

s j:....... a ............... . 
·l 1........ ........ ·l ....... . 
a 1........ a 

2 \:::::::: 

Avm:ngu unmher t>f wngo-<.-mrncni nt 
Hpeellle!! clnily rnto" of ptty-Cont'll. 

MlnurH-
$1.00 lo $1.2.\. ................. . 
$1.2l> to $1.49 ................. .. 
$1.50 to $1.7·1. ................. . 

77 37 
1 .............. .. 

40 
1 
1 

$2.fiO to $2. 7·1. ................. . 
$3.50 lo $3, 74 ..... '. ............ . 

l 
fi 

12 
fi ............................ .. 

MlncrH' lrnlperR-
........ --·--··· .......... 12 

$1.00 to $1.2'1. ................. . 
$1.25 to $1.49 ................. .. 

BoyR under 10 ye1irs-
Le•H tlmn ~o.rio ............... . 1~ ::::::~: ::::::~: ·····-~-!:::::::: 
$0.50 to $0. 74 ................. .. ~ ........ ···-·--- 2 

All other wnge-enrnerH-
$1.00 to $1.24 .................. . 
$1.25 to $1,.J u ................. .. 

[>2 ·1 •18 ....... . 
a :1 ............... . 

$Ui0 to $1.7·1. ................. . 1 ........ ........ 1 ....... . 
Average 11umllor <>f 'vngc-cnrner~ t'ln

plof·etl tlnrlng l11wh month: 
1'' en lli yt•tLTH nnll OYlH'-

,Ttin1u1ry ...........•......•.••. 
.F'ulH'lHtl'Y ••........•...•.•..... 
Mnroh ........................ . 
Apl'il ........................ .. 
Mtt)' ......................... .. 
.Tu11e ...... ......••••.....••.•.. 
.July ......................... .. 
August ....................... . 
Se11temher ...... _ .............. . 
OetoltL'l' ...................... . 
NovmnhP1· .................... . 
Dllcem htn· ...... _ .............. . 

BoyH mukr lli yonrH-
,Junrntrr ...................... . 
Ft'lH'lllllT ..................... . 
Mnreh ........................ . 
April ........................ .. 
Mny ......................... . 
.T11nl1 •....•••••••.••••••..•....• 
.Jul)' .......................... . 
August ...................... .. 
Hcr1trnnher ... .................. . 
Oelohtn· ..................... .. 
Novmnhe1· ................ .... . 
I>encmlmr .................... . 

lll[> 1i> 
HI Hi 
172 lr1 
178 ' 15 
Hl7 ti 
lHfi 1 Ii 
180 : 6 

mil ...... ~. 
JUii 
20H 

Mbwel1nneowi cxpeusPx: 
'.L'ot1tl • • • . • • • • • • • • • • . . . • • .. .. . • .. . • . $3, 8-Jri 

Roynltlc•H 1uHl rent of mh1\• 
1in1l rninlng plant ........... $1, !Hill 

Rent ot' oll\ce.~, tiixeH inHlll'-
mwP, interuHt, 1uHl u.h othtw 
Hl11HlrleH..................... $1, H·lU 

CoHt of Hnpplics m11l nmtm·inls ......... $17,228 
Prmlnet: 

$fi(J 
$lilt 

Qnantlty, lung t1111H ................ lli, ·177 H•Hi 
Vnluo ............................. $177, Ull $10, 175 

11ower1 ownetl: 
EnginPH, Hll1n.1n-

N11mhcr ...................... . 
HorHl~flower ... _ ............... . 

11 
:mi 

fla 
f>3 
r1:1 
r.a 
f1:I 
ria 
[1:1 
n:i 
r.a 
fi3 
rm 
n:i 

[) 
ll 
u 
u 
u 
u 
u 
u 
u 
\I 
u 
ll 

$2, urn 
$1, n;n 

$1,B·lll 
$11,81\tl 

:1,r.oo 
$'20,~:IO 

,I 
ll\2 

Si) 
tH 
u~ 
\lH 
Ull 

11·1 
lOU 
11:1 
102 
131 
1'11 
ma 

·l 
·l 
·l 
·l 
·I 
·l 
4 
4 
.[ 

•l 
·1 
•I 

$fill() 

$1:.!t 

$17\I 
$8,()Ul 

ll,0-ll 
$211,4'1•.1 

7 
ltl~ 

12 
12 
12 
12 
12 
12 
12 
12 
12 
l~ 
12 
l'.! 

$21iU 
$1,~HJ 

U,000 
$117,-1!12 

1 lncludcs opemtors tllstrlbnted us follows: Arlttmsas, 2; Mnntl\lm, l; Sonth C11rolhrn, 1. 

I 
I 
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LEAl) AND ZINC ORE. 

By lsAAO A. Houmvwn, Ph. D. 

The present report deals only with mim~s 1n·otltrni11g 
norntl'gentiforons lend and zinc ores. Tho statisti<'H 
relative to the production of lead nud zitw i11cidc11tnl to 
mining for gold and Bil ver it re treated in the report 011 

gold and silver. 
The combination of the mining nud Hmelting· of lead 

in early times pre cl ndecl sepnrnte HfatiHtics for each 
proce:.;s, The census chitu. rein.ting HpPdlicnlly to lead 
mining wero first presented in 1870. The oal'liest 11w11-

tion of zinc ore in census reports was in l8GO, when 
2 mines were reported with 52 nmployl'Os 1wd n, vnhrn 
of product nggTegating $72,HOO. L1~ad ancl zinc miuing 
was reported at the censns of 1870, and nJ. tho two snb-
8CCJ neut ccnHnseH. Differences in tho seope of thn in
quiry, and in tho method of prmientiug the r<'snltH, 
materia.lly impaii: the value of tho stntisties of all thoi,;n 
years i'<n· comparative purpose:,;. At tho Eleventh 
Censns no HtatisticR of wages, or of other oxpeuditures, 
wore shown for the zinc mines of southwostoru :Mis-
80uri; only tho output, amounting to HW,2G2,308 
pounds, valued at $2,024:,0!37, was reported for that dis
trict. '.rho st11tistics of the Eleventh Consu8 aro, there
fore, omitted from the comparative snmm!try given in 
tho following tah:e: 

'l'.-1.11r,g l.-Oomzim·uti1m .~wnmm·u: 1!10!1, .18/'IO, 1t11tl 18?'/i. 

lll02 18HO 1870 

Nnn1ber of mi nos.......................... 5f>t) !.!Oil 
Nnmbel' of npcmtors........... ...... ••••. 507 (') 
Snlnrlc<l oll\c!nl", clerks, ote.: 

Number............................... 910 ,120 
Rnlnl'ies .. .. .. .. . . .. . .. . .. • • .. .. .. . .. .. $826, 827 (") 

\V11p;c.wen..rners: 
Avcrngeunm!Jer ......... .,........... 7,881 7,06:l 
Wnges ................................ $·1,:l29,27l "$2,6'10,201i 

Contr1wtwork ............................ $108,007 (") 
11Ilscellnneom expenses................... $2, O!l2, 001 (•) 
Cost of supplies nnrl 11111terhtls • • .. .. . . . . .. $2, nll, tl7ii $:Jal, 070 I 
Ynlno of procluct .......................... •$11, GOO, 177 $8, R:l7, 101 

·-- ··-----····-·~-·-·-·-··- ---~· 

1 Es!nbllslnnents. 
2 Not reported. 

1127 
(") 

(') 
(') 

J Salnrics includecl in wages. 
4 lnclucles $83!781, vnlue ol pro. duct of cuslom mills, 1rncl $1,913,810, for which 

the number of m ncs was not reported. 

In order to nmlrn tho dntn. of: the Eloventh CnmmH 
eom1mmblo with thmm of the 'l'wnlHh, n ~tm111mry of 
1111 mineR, exchrnivo of the :-1inc mitws of 1\tfisHouri, iH 
prosontod :for tho two y<'11r1:1 iu the following tnh](1: 

TAm,N 2.-Umn11wraU1•1' xwm11.111·11, l';rcl11,qi1•1! qf zi11n 111i111w in 11/ixNom·i: 
1110:! and 1.'1811. 

IHHO 

~ll:·lll~l'(~fmilll'H .. ·::~.~:~.·.~: ............ , , •• , ........ \ ~:!H 
S1thtt·!l•H .................................................. ! $·111·1,Hall 
\VugtiH ••.•...• , •.....•....... , •.......•...•.••••••••••.. -1 $~ 1 0·1!.! 1 H:.? I 
C<>lllriwt Wllrk ....................... , ................... i $:1\!,7lll 
Misl'l'lhm(~onH exp~ust'H.................................. . $,lllfl, !IHH 
Ct>Ht of Hll{ll'll!!H IUHl 1111\I nr!1t!H .............. "" ". "". · 1 $1, Ir.:l, rn11 
Value of 11rotliwt........................................ $0, ?HI, Olll 

!Not '"'1'11rlt•1!. 
'Snlnr!t•H of lorm11m1 !nelmktl in wnguH. 

Tho t.ot1tl mm1bor of lcmd and zinc mioos roported for 
thn United Stntos in Hl02 iH 5!H), and the tot:nl numl>m· 
of opemtm·:,; 557; the diJl'eronco reprni;onts 2 incorpo
mtnd companios in Virginii1 tlrnt; opomted .iron mines in 
eonncction ·with :t:h~c miuoi; and nro .included in tho report 
on iron mines; the stn.tiRtics :for the :I.inc mines, how
ovm\ except thoHI~ of mtpitttlizn,tion, woro segrog·atcd 
nncl nrn Hlwwn in this report. 

Bocm1so o-f (;ho provnlenco of the 1Pttsing H,vstorn in 
tho opomt.ion of the load nncl zinc minl\s, the term::; 
"minn" nncl "opomtor" are inclolinito in thdr mcmning. 
The unit; 011 t.heso tnblmi l'(lprnsnnts every operation 
for which n i;opnmte return wits nmd~l. H tho lnnd wui; 
operated by itH ownor, tho owner's roport was included 
in the tahleR. Leasing· cornpnnies whosr. buHiness was 
eonfined to distributing lnnd :in small lots mnong oper
!ttors and to drawing royn.ltieR, were not itwluded in Lhe 
geneml btbles, unless some hired labor was employed hy 
them in developing the mines. ff tho land was opemted 
by a lessee with the help of hired ln bor, tho lessee's 
report was fabuhited. The numeron8 small sublessec:-1, 
per~onn.1ly working in the mines, as a rnle diCl not, report; 
only 5t) operators of thnt class rnncle ret,in·n::;, and t.he 

(·1-lc5) 
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st11tistics for these are included in the tables. The share \ and zinc production of K1tnsas and Mis.sonri is shown 
contributed by this cl!Lss of snrnll 01)erators to the lead in the following table: 

TAiu,1~ 3.-DISTRIBU'.l'ION OF Tfrn VALUE OJ? THE U~AD AND ZINC PRODUCTION OF KANSAS AND MISSOURI BY 
CLASS OF OPERA'rORS: l\102. 1 

J{ANSAS. l\llH~OUHI. 

CJ,ASS 01' OPERA'fOJI. 
Per eent I •rott11. ol totlil. Lend ore. Zinc ort~. Totttl. Iler.cent Lun<l <lrt!. Zi1w ore. or tottll. 

Tot111 ••• =.-=::~:~~~--:~:~~~.:.~~~=·-···~ --;;;,·o~~ -~~o~.~1- $163,08'1 

Operators reporting. - ..... ·····------ -- ······-- ...... ·-- .•........... "~·=;~~.~;;;" ····· ~18,5/ ""~'=,=,7=,I=,J"'·J ol=-c===ll==== 

~-------

$543, 942 s12, 518, 021 100.0 $5, 620, 211 $11, 0~2. 81(} 
"<• ·- ----- ·--------·~-

-:-::---~-.-::-:"'~::'; .. , .... _.,. .. -·--

83.9 
SnblcR~ees not reporting _ ... _. __ .. ____ ............................... 36'1, 083 fll. fi 90, O•IO 

'1 

275, 799 IO, •190, SRI li,07!J,lltl3 5, ·!2:l, 521 
268, 1'18 2,016, 137 Hl.l HG,8<18 1,lillO, 289 

l ExclnHive of tho prodnetlon or llllHtom millH Vttlne!l ltt $711,IR\l. 

Of the 557 operators reporting, only HO owned the 
mines they operated, 461 were first lessees or sublesRees, 
1111cl 6 failed to report as to ownership. The Missouri 
lead ·and zinc mine inspector\11ist of mines enumerates 
151 landowners; according' to census returns for Mis
souri, 61 operators were owners of the htnds they oper
ated, which leaves 90 landowners whose mines were 
operated under the lensing system. Tho 11bove number 
of lessees and sublessees does not include the numeronl:l 
class of snmll Rnblessees who do the work thmi1sclvm1 
with pick and shovel. The number of such suhlessees 
reported by landowners wtis (\B8, of whom (i32 were 
reported from Missouri. This nmnbor, howevt~r, i:-; 
very frir from eomplete, an accnnite count being pre
clm1ecl by the shifting character of this class of miners. 

The nnincorpomted form of 1msiness orgm1izn,tion 
was the prevailing form among operators. There were 
in all 3fl8 unincorporated concerns 1wcl 1fil corporati.onci 
<lireetly engaged in operating- the mines. .Tndgecl by 
the ''olume of production, the corporations held a pliwe 
of gren.ter prominence in the lead-zinc mining· indnstry 
tlmn that held by unincorporated operr1ton;. 

Tho slmre of each class o:f operators in the total pro
duction and the average output per .mine are shown in 
the following table: 

TABT,B <.L-Olu.~sific11tion n.f lecul 11nd zinc mines, liy alumwter qf 
011Ytie1'8hip: 1902. 

CIIARACTllR 01' OWNlmSHIP. Ntnnhcr 
olmlncs. 

Vnhw. 

PltOllUIJT. 

Per cent Avemge 
ol total. per mine. 

'.l'otnl ....................... .. 559 $14, 000, 177 JOO. Q I $22, 095 

Incorporl\tecl company .. .. . .. .. .. . 161 
l'irm ........ ......... ........ ...... 328 
Inillvldnnl ......................... 60 
Otherform......................... 9 
Form not reported ......................... .. 

R,823, 159 
:l,073, 822 

G70, 201 
119,1&5 

1,918,810 

G0.4 
21.1 

4. 6 
0.8 

)3.1 

5•1,802 
9,510 

lll,105 
13, 243 

1 l~xelnslve Qf those for which chnrnctcr of org11niz1tt!on wnR not reported, 

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

'rAnL1~ 5.-S1im11iai·11 foi· focm•porate<l nnrl w1.inmi·p01Y1teil opr1·11tor~: 
1!10:2. 

Incori>o· llnineorpo-
mt;~rl. r11tcd, 

N,mn~cr ol mincR ..................... 1559 11G1 l!98 
Saln.r1es ......... ...................... $820, 327 $GM,177 $192, 160 
Wugcs ••••..•..••••••••••••.••••.••••• $411320, 271 $2,928, 788 Sl,4(!0, 4El.'l 
Contnwt work ........................ 10~. 607 $·!\l, Ull3 $.'ill, 70-l 
MiRoClltmcons expcnscR, exulnRive of 

l'O)'t\]tiL'H ........................... - $5GO, U:l3 $li1\l, :no $<»1, lll•l 
Roy11ltleH ....••••................••••• $1, fi2fl, 308 $58,1,HU $!Hl, 211! 
Work on Nhnrn of product ............ $23,J, 41ll $11!9,li97 $H,81H 
CoHt of RUppllc8 tmd mnterlnls ........ $2, 511, G57 $1, 111,nn $739, llf!.'\ 
Vnlne or prorlnot, totnl. .............. ~ $14, 600, 177 11$8, 82:1, IU9 < 95, 717, Olll 

IJClUl-
llmtntity, short tons ...... __ .. [\ 1a2, 330 1•10f1,·109 2fi.921 
V11lm1 ........................ $fi,Sfi0, 721 ~H,5:llJ,2Hl $1,3W,"'10 

Z!ne-
Qrnwtlty, Hlwrt to1rn .......... 6 491, 332 ll326,fi70 1GI, 7f1(l 
Vnlno ........................ SR, GOli, (i7ri ~H, '1.77, G!iO IN,3AA,015 

1 !nelmloH 2 oorp01·11ti()llH whoHc cttplt11llr.11tion iH roportl'<l mukr Iron nrt~. 
'I!wlncks $H8,7Hl, v11hw of proclnct from mJHtoni mills. 
3 Tnelntlt•H $15,218, Vtll\ll1 of jlrn<hwt from mrntom mills. 
4 hwlttrlt•H $68,fiti3, Yt\Jne or ]lrOc\nc~t from (\\IH(t>lll lllillA. 
• rrwln<les 10,0'23 tmrn, vt1!11ell nt il32,!lill, pm1l1wt of snmll 01wr11turn not re

porting. 
"fndmll's tl0,tlH5 tcmH, v1thll'1l itt $1,fl:l3,fi.JX, prcuhwt of Hlllttll ()pemtnrs not r11-

pt1rting. , 

From the preeeding t1tl>lo the twerugn ntlue per ton 
of lend ore is cornpnte<l to he $+.4 for tho prodnct of n11 
mine:-;, $4H for incorpomtc<l 1wd $4!> for nnincorpomtncl 
operators. Average v1tlues of zhw ore dmwn :from tho 
preceding stlitorncnt wonld he rnislmtcling, iunsmneh n::; 
the qnantit,Y fLn<l the value of .zinc ore fOl' incol'pomtnd 
comp11nics itnd, consequently, :for all mine:-; in tho United 
Sttttes, tire affected hy the returns of 3 large nastern 
mines-1 in New .Jersey nnrl ~in Virginia--tlmt produce 
low grade ore. In tho following stnteuwn t tlrnse mi nos 
11re eliminated, and the 1.wemge valnes, relftting only to 
western ores, which are approximn,tely of the same 
grade, disclose no substantial difference between incor
porated and nniueorpomtecl :forms of ownership: 

Qunntity and mlue rd high grade zinc ore, mined b11 innoipm·ated and 
unincorporatmi ope1·ators: 1902. 

CUARACTJnt 01~ oWNBHAHIP. Short 
tonR. Vnltw. 

'.l'otttL ............. -.. - ......... - ....... _ _ 289, 800. $8, 022, G22 

AY1!rnge 
po1• IOU. 

$2i.GH 

Incorpomterl .. _ .................... _ ............ -12~;044- ~~iia~·.=t,O-t ~. 01 
Unlncorpomtcrl. ............................. ___ 164,766 4,888,016 20.68 
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C'apital .~toa!.1 rif' hworporated compan'i1.'8.-The capitalization of the incorporated companies i;i shown in the 
following table: 

TAnLg 0.-CAPITALIZATION OF INCORPORATED COMPANIE:": 11l02. 

Numlier of incorpomtecl companies ..................................... . 
nap ital stock nm! bonds ismied ........................................ .. 

Capital Htoek: 
'l'otiil 1rnthorlzccl-

Numbor of shares .......................................... .. 
P1irn1Ino ................................................... . 

Tot11l la~ned-
Numher of shares .......................................... .. 
P11rv11lue ................................................... . 
Dividends p11icl ............................................. . 

Common
Anthorlzecl-

Numbc1• of sl111res .............................. .. 
Par value ....................................... . 

Isstrnd-
Nurnbcr of shares ............................... . 
Parv11!110 ...................................... .. 
Divldencls p11icl ................................ .. 

Preforrcd
Anthorlzcd-

United 
Rt1ttCH,1 

15!! 
$51, B2ti, 8Ul 

8, 612, 702 
$fi!l, 423, 200 

6, 198, 290 
$15, u2a, 6'11 
$2, r.oo, om 

8,S•U, 1!02 
$56, 880, 200 

fi, 1171l, 520 
$·tn. ll:il, 28(1 

W2, <MO, •175 

Colomclo. IlllnolH. KnmmH. 

1 •1 8 
$000, 000 $330, 000 $825, 000 

1, 000, 000 250, 300 531, fiOO 
$1, 000, 000 $830, 000 $72f>, 000 

600, 000 250, 300 
$600, 000 $330, 000 

lilO, 500 
$710, 000 

$3,0lfi 

1, 000, 000 250, 300 5:11, fiOO 
$1, 000, 000 $380, 000 $72fi, 000 

GOO, 000 250, 300 
$r.ou, ouo $330, mm 

510, f>OO 
$710, 000 

$3,0lfi 

MisHonrl. WIB!\Ol!Kin, 

1211 
$3•1, !lli8, 891 

G, ·195, 822 
$·JG, (106, 200 

of, 585, 820 
$B3, 070, OH 

$1179,500 

(i, 220, 022 
$•13, 11211, 200 

·I, 300, r.50 
$81, 2118, 286 

$82f>,!lli0 

15 
$208,000 

231, 070 
$:152, 000 

142,070 
t263,000 
$17,fiOO 

281, 070 
$352,000 

142, 070 
$2113, 000 

$17,fiOO 

All other 
Rtntes.• 

2 
$1'1,3fl0,000 

103, 500 
$10, 350, 000 

10a, rioo 
$10, 350, 000 

$1, G00,000 

103, 500 
$10,BriO, 000 

103, 600 
$10, 350, 000 

$1, GOO, 000 

Number of shares .............................. . 
J>ar vnlt1e ... _ .................. , ................. . 

270, 800 
$3,0-13,000 

270, HOO 
$:!, (M:l,000 

Issned-
Number of shnres .............................. . 
I)nr value ........................................ . 
Dlvldeml• p11i<I ................................. . 

22·1, 77:l 
$2,H721 srm 

$l'Ja,fl.JO 
Douds: 

A nthorlzcrl- 1 

lssu[~~~}~yf,i;::::::::::::::: :: :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : I 
Number ...................................................... j 
P11rv11lue .................................................... ! 

.AS8L~H~lll~~lll;1~~f~;1~ !1•1~i_<:::::::::::::::::::::::::::::::::::::: ~::::::::::: '. 

3•10 
$115, 000 

:HO 
$111i, llllO 

$11, lllKI 

•1,9~m 
$2, •100, 000 

21 fiOfl ••••••.•...• 
$1, !.!HH 1 ~rio ........... . 

$f1!1,:lllll ........... . 
$11·1,fiill $lfi,OUO 

10, 000 
$11l, OllO, ouo 

-1,000 
Sl,llOll,llUll 

$HiU,OOO 

t Ju n<hlitlun thcr" mm: 2 lueor1mmtrnl eom1mnicH owning 2 mlnt'H 111 \'lrgiuin, 11111l 11lHo owning nnd op1•r11t111g iron ol'<' mhwH In \\'l'.•t. Vlrglnln. Tht• "ltplt1tll
zn.tion of these eompanieH iH reporte1l unchn· iron ore, Hill<'" tilt\ 1•11p!tnllm1Uo11 for t•1wh ht<lt1Htl')' t'Ull not hn H«grc:gflt<>ll. 

•Inelnrlrs l in New JcrHcy 1m<l l in New York. 

The division of the citpihtl stock into common ttnd 
preferred is not in geneml use itmong tlrn lmtd and zinc 
mining uorporations. In t.he following Rtittr.mcmt th(\ 
11:19 operating companies are groupnd in ttecorditnco 
with the clru;;i of stock reported. hy thorn: 

Incorporated 1:011qmnfrx 111·01111ed liy clas.~ qf xto~k: 1.902. 

===========, =··-···-·.::o:.::::.=..-=.=-=:c:-::.::::::·.-::: 

I Nnmht•r 
of ilH"or· 
pomtecl 

com-
CL.ASH (Jlo' KTOCJ\. 

'l'ot~11 ................. . 

Doth (!ommo111t1Hl prcferrccl. 
Co1n1non onl~· .............. . 

panies. 

l·l 
l·Hi 

AM01~N'J' l!-JHUJi;U, 

Tolnl. Com moo. I,roforre·l. 

s, 7GO, 001 
:!7, 10~, USO 

n, 3881 son ~I s12, :mn 
H7, Hl2, !180 .......... .. 

-------·-----~-------·----"-------··· ------- .. -------··· 

The totttl bonded indebtedness reported WO.A: Author
ized, $12,575,000; issued, $5,403,250; the interest pnid 
was $22G,200. Among· t;he companies for which a 
bonded indebtedness was reported wero 2 eompitnies 
whose capital stock and bonds representod manufactur
ing plants in ltddition to mining property. With thmm 
companies eliminated, there were in all 7 mining com
panies with an authorized bonded indebtedness aggre-

gitting $.2,1320,000, of whieh honds to tho valtw of 
$l,B5:1,2fl0 lmd l>onn isstrn<l. Onn of: thosn companies 
roportod $200,000 us n.uthorized hnt; none issnecl; 4 
roportod irn authorized indobtodnoss of $l,2G5,000, o-f 
whid1 $1,220,000 wuH iRsued. 'l'h<1 intorost paid 
ammmtml to $()13,200, t;ho avorago rate heing 5.2 per 
emit; 2 cornpmdes paid no intei;ost on outstanding 
honcls cln ring the ye11r. 

Fow conqmnies in tho ler.td-zino ruining industry lov
i<'d nssoRsmtmts. In 1902, 12 companiei-:, 11 in Missouri 
and l in vYifwonsin, reported totiil assessments since 
org-nniztttion amounting to $79,531. 

Or tlrn 100 inuorporated companies, only 4:5 declu red 
divitlonch1 in rno2. Of this numher, a companies op
enLted srnoltiug and other manufacturing csbiblisb
mcnts in connection with their mines, and their 
reported miplt;nlization and dividends embraced their 
ontire opemtions. '.i.'he following tabl,e shows the capi
talizntion and dividends o-f the 42 mining companies 
by which dividends were paid in 1902, exclusive o-f the 
3 engaged in other business beside mining, and also 
the eapibtlization of the 114 companies by which no 
dividends were deelared in 1902. 
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TABLJC 7.-INCORPORA'rED COMPANIES, DIVIDEND AND NONDIVIDEND PAYING, BY KINT> OF STOCK: lll02. 1 

C!,AHB. 
Nnmberof · 

MlHtreH 
or bonrls. 

Par vn1ue. 

'l'otu.l. 
Avernge 

per 
share 

or bon<l. 

Numb(1ruf 
Hhti.res 

or hon<ls. 

Par vtt-1 trn. 

'l'ot11l 
AYernge 

l)l'l' 

~ Ul.te 
or hom1. 

Divlclencls 
or inlllrest 

pnitl, 

Dividend JH1ylng eompnnles: 
'l'otu.I ................................................................................... . $17, 2fi71 000 $11, •108, fl{)() • • • . • • • . • . $67:.t, f}l;i 

14, 757,000 ""$ii: Oli' "j ;.i\iii: gf,f,' \l, 808,400 $ll. fiH 018, 97fi Commonstock .......................................................... 2,447,BiiO 
Preferred stock.......................................................... 8U, 000 2, aoo, ooo 2r,. 8·1 na, 76H 1, ario, ui0 21 •. BH 58, r.10 
Bonds................................................................... •JOO 200, OOll 500, 00 .. .. .. • .. .. . . . . . . . . . . .. .. . • • . . • .. • .. • .......... . 

Con)fg~\e_s, ~~-~i.1~~-~~- :1.1~.i~:~''.:~ ~'.1. ~~~~'. ................................. _ ................. . 28, 191, 200 
IJl) 1'''3 200 

21, 56H, a.n . . . . . . . . . . ua, 200 
Common stock . • • • . . .. . .. .. .. . . . . .. . . .. . . .. .. . . . . . . .. . . . . . .. .. .. .. .. .. . . fi, !18•1, lM2 -· '7~3: 000 

rn, ·rn:i, 88ti •I. aa ........... . 
Preferred Rtock.... . .. . . .. . .. . . . .. .. .. .. . .. .. .. . . . . .. .. . .. . .. . .. • • • .. .. . . 181, 800 722, 2or; ,t. ·Hl .•.•..•••••. 
BondR . . .. .. . . . . . .. .. . . . .. .. .. . . . .. .. .. .. .. .. .. . . . . . . . . . .. .. .. . .. . . . . .. . . ·I, 6\lO 2, 32fi, 000 1, 353, 250 flOO. lH 08, 200 

--------------
1 Exeln•tvu of 3 eon11ianfl'H engngerl in mnnnfn<·tnrfng ns woll UH mining. 

Of the 42 divklend paying companiPs whose dividends 
are shown in the preceding tabh:i, there were only 5 
with both preferred and eommon stock; of these only 1 
company declared dividends on both classe;,; of stock, 
while 4 ptLid dividends on preferred stock alone. .The 
average rate of clivic1euds on preferred Htock was 3.2 
per cent. The 38 companies which declared clividencl:s 
on common stock had rm iinthorizecl c1tpitltliznt.ion of 
$11,957,000, divided into $10,957,000 common, and 
$1,000,000 preferred; or this the amount outstanding. 
was $6,008,400 common and $425,550 preferred. The 
n.vemge rate of dividends piticl by these companies on 
their common stock >vas 10.3 per cent. 

The census returns furnish no data for determining 
the net profit!; earned in mining, since the excess of the 
value of the product over the expcnse8 reported is not 
an indication of nctunl profit; yet .-iome dtttll hearing· 
inclircetly on the subject 11re found in the returns of tlw. 
c1ividrnd paying compimies. The payment or tlividcnchi 
by 11 company may orc1inarily he taken as lL proof of 
successful operation. Certainly it mnst not be assumed 
that the dividrnds paid. during one yettr arc derived 
from the profits of the same year, nor that the failnre 
to decln.re tt dividend dnring it l'Prtain yeitr is an evi
dence of nnprofifahlo mining" In the first case, the 
clividendH may represent the ttecumnlnted eitmings of 
former yen.rs, while in the second, the surplus nmy 
hiwe been invested in the 1tcqnisition of new property, 
in the ei·ection of new phtnts, etc. · '\Vith these qualifi
cn.tions, the following comparative simmiary is pre
sented: 

T.rn1.1' 8.-811111mary .fm· dh,irlcnd payiug anr:l nowlhiidemi 1>1111ing 
r:rm1panic~: 190!!. 

Nnmllm• of com1mnlcs ..•••.....•.••...... 
RttlnrieH .. _ ........................ _ ....... . 
Witg(N ••••••••.••••••••••••••••••••..••••• 
Contr1wt work ............................ . 
Work on Hhnrc of product •............... 
RoyaltiL'H ................................ . 
1'Ihwoll1UWtHlH tlXf)QllHCH, exehlHivo of l'OY· 

ltlt!CH .................................. . 
nost of supplies nnrl rnnlcl'lnlH. ......... . 
Yu.hw of 1n·oc11wt ....................... .. 
Avorngo v11lnc per oomp1111y ...••......... 
Lt•1ul: 

Qrnin t.it)', •hort tonH...... .. ........ . 
V1il110 ............................... .. 
A vc1·u.gt! Ynhw pul' ton . .............. . 

Zluo: 
Quantity, short tons ................. . 
Y1tlne ............................... . 
Avornge Ynlnn JH.lr ton ........... . 

I11uor1H>r1ttt~cl 
compu.nil1H, i 

]fi(i 
$/iQ.l, 010 

$2, ?rn, uu:i 
$<1\l, 10il 

$1H\l, 597 
$1\07,%1' 

$1115, HOii 
$1, 612, OOH 

'$8, 17•1, 181 
$52, 3\)\) 

lOli, OKr, 
$·!, 526, 081 

$•1ll.06 

12•1, 1119 
$3, 083, 882 

$211.0\l 

Divi<1ern1 Nomlivl
i , rlcml 

rmy 11R )m)'ing 
comp1111ks. nomp1rnic>R. 

42 JJ.l 
$2!lR, 181 $3GO, 88fl 
$01\1, H0'1 Sl, 7112, 128 
$21, a77 $27, 72fi 

$18\l,fl\17 .... ili!:ii;iiiir. 11278, 11\l 

$87,•18\I $.iDf\, il20 
1)7;ll, 8•18 $/lllD, 7;,o 

Sfl,fi02,8\IO '$<1,071, 2!ll 
$H3,402 &10, 070 

a:~l u.m 71, 1B6 
$1,47f>, 8~11 $:!, O·l\l, l\l2 

$18,.17 $·12.l>ii 

1111,.ms nr;,.um 
$2, 027, 001 

$'2\l, lQ 
$1,UOO,R~l 

lt~H. 07 
~--·"---.-----·-···~~---"---·--

1 Ex(1lnHiVl' of a cornym1leH cngngorl In rn1rnuf1wt11rlng ns wt•ll 11s mining. 
"Innl11d11s prochwt o · enstom millH. 

It 11ppoars from the preceding- table that; tlw dividend 
paying cotnpanies enjoy1•cl no advantage either in the 
grade of their ore or in tho marketing of! the same, 
since the iwcmge prices received hy tlwm did not pcw
ceptibly differ from those generally prcyniling· in l!l02. 
But the two cfasses differed in the volnnrn <rr production; 
the average for dividend paying compimics waH twice 
11s large mi tlrnt for the nondividond p11ying companies 1 

tho iwomge being $83,·102 and $±0,97(), rospectiv(~ly. 
l!,/nployl.'l'N and warJe8.---Tlrn following table shows 

the Rverage number of w11ge-e11rnor1-1 employed during 
each month, by states and territories: 
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TAni,g 0.-Average 1mmb1!1' qf waye-eai•nei'.I employl'd d11·i'in11 ench 
month, by Mal1!.1 and lm·rilorie.~: 1.9(1;!. 

·-··· ------·---1-----
Mon rn ye1us and over: 

Juullltl'y............. 7,825 ..... . 
llubruary......... .. 7, 21i6 ..... . 
Mnt·eh . .......... .. . 7, 4Ufl ..... . 
April................ 7,608 ...... . 
Mny ................. 7,9051 20 
.June................ 7, 996 20 
July . . . .. . .. . . . ..... 8, 008 20 
Augu't.............. 8, 181 
Septum her . . . . . . . . . • 8, Oli7 
Octobm............. 8, 12fi 
No\' ember.......... 8, 03·1 
Dcccn1bcr. ... ....... 81 172 

U7 12 
\H 16 
UQ 16 

111 1S 
115 16 
l~N 9 
82 7 
98 9 

]J.I JO 
92 12 
82 rn 

131 17 

17/i 6, lS!i 445 
167 Ci, 163 11lfi 
187 6, 277 427 
209 6, .J15 SUS 
207 6, 72() BG1 
197 Ii, 7/iO 888 
227 Ii, 766 390 
238 tl,800 407 
~58 li,089 •137 
270 (i, 729 ·103 
27il Ii, 710 ,131 
268 (i, 768 432 

All 
other 
Httitl\8 
nncl 
terri-

tories.I 

461 
•121 
462 
467 
517 
508 
filtl 
539 
MS 
559 
52[> 
55Ci 

Boys untler Hi yo11rs: 
,fllll\!IU')' •.••••.•••••• 
Febrt111ry .......... . 

211 ................... 20 ............ . 

271 ······1 ....... ...... 25 l\[11rch ............. . 
April ............... . 
1\lt1y ............... .. 
.June ............... . 
.JUI)' ............... .. 
Augmt. ........... .. 
80iltemlwr ......... . 
October ............ . 
N{n·embcr ......... . 
Dt!(~umllcr .......... . 

~~ :::::: ~ ::::::: :::::: ~~ ........... .. 
u1 . . . . . . 2 . . . .. . . . . . . . . 20 a 

~~ ::::::!::::~: ::::::: :::::: ~fi ~ 
ll2 ...... !...... ....... ...... :11 1 

~li ::::::::~:_:~:[~]::::: ..... ~!~~:::L::~:_::: 
I Inelmles opemtors ns follows: Arizona, 1: Kentueky, I; Nl'W ,Tursuy, l: 

New Moxico1 1; New Yorlt, li Virginin (!! 1niurn.i; 011(1rntorH n 1111n'tl!tl lnHler iron 
ore). 

The number of salaried of!iciah:, clerks, ote., for tho 
f>IHJ mines reporting was DlO, or an average of 1. (l to 11 

mine. Of the:,;e 7G were salaried ofliehtls of corpora
tions. Since the total number of corpomtions was lGl, 
it appears that more than one-half of them had no sala
ried ol:lioials. 

'.l'he avorngn number of wage-earners was 7,881, or 14 
to a mine. 'l'he aggregate wages paid amounted to 
$4,32U,~71. Miners working in the mines on shares 
itre not included in the geneml tnbles. 

In 1my analysis of these figures it must be bome in 
mind that tho above number of wage-earners irs an 
iwemge computed on the lmsis of 300 working days, 
and is not identical with the actual number of persons 
who o:irnml the amount of wttgm; reported. The iwer
ftgo per wttge-earner uccordiugly repre:-;ents the cost of 
one nuw's labor power to the mnployer, iind this cost is 
not identieitl with the 1wor1tge imnrnd mi,rnings. For 
the purpmm of mitinmting the earning capadty of wage
eanwrs, 1womgo daily mtm; Hlwul<l be commltecl. 

In tlw following ttiblo tho distribution of the wage-
1\ttl'lwrs 110eorlli ng to daily rah~:,; of i.my ii-; 1:d10wn for the 
various occup1itions: 

'£ABJ,B 10.-DISTRIBU'l'ION OF WA<m-EAiiNJms ACUOIWTN<! '.l'O llA1LY HA'l'Ji:t.\ OF 1'1\ Y, BY OUUUPA'l'IONI-\: 1\10~. 

llATI~ Pim llA Y 
(TlOl,J.AHS). 

AJ,J, Ot:CllPA
'fJON'H, 1"Illl.:MI>:N, 

l\rACJIINJH'l'R1 

IJJ,At:KH!HI'l'llH 1 

CAHPENTJmH, 
ANllO'l'I!lm 
.MlWHANl(:H, 

MINirn~' 
llfoiI.PEHH, 

Trnm:mmN 
ANH 'l'ltAUI{ 

I.AYl•:HH. 

llP\'I'{ llNllJ.;H 
lti Yl~AllN, 

Al,J, OTlll~H 
WA<1H~ 

l~AltN1CltK, 

Totnl .............. 17,881 100,0 fi28 100.0 22-1 100.0 3U7 100.0 :i,aoo ltlll.O tlfi8 lOO.O 30 100. 0 ao 100. o 2, 708 100. o 

L~ss tlmn o.r.o ........... . 
U.flU to 0.7.J. ............. . 
II. 75 tu 0.90 .............. . 
1.00 to 1.2L ............ .. 
l.2fi to 1.40 .............. . 
1.iiO to 1. 7'1 .............. . 
1.7fi to 1.90 .............. . 
2.00 tn 2,2L ............. . 
2,21i tu VIU .............. . 
2.00 to 2. 7-1. ............. . 
2.7fi to 2.!ID ............. .. 
ll.00 to 8.2'1. ............. . 
S.21i to 8.'19 .............. . 
a.no to a.1<1 .............. . 
:>, 75 to 3.90 .............. . 
4.00 to 4.2L ............. . 

fi 
H 
7 

lGfi 
1, 371 
2,0f>B 

083 
2, 301 

788 
309 

26 
1<13 
10 

•I 
1 
1 

~::~ ::::::: :::::::: ::::::: :::::::: ::::::: :::::::: ::::::: :::::::: ::::::: :::::::: ::::::: :::::::: 1~ ~&i ..... r ..... o:i 
~:l ................................... i. ""il::i· '"',j7' ""i::i· ..... r '"ii'ii' ....... ........ ~ {~:~ 10~ n 

11.'1 ..... 2 ..... i1.'·i· .... fiii· ... 2:i:7· 11 2.8 noo 0.1 ao2 .15:u .... ii' ... iui.'ti' i s.s am 20.5 
20. 0 H 8. B 1(1.l .JO, •I M l:l. ll UOU 27. fi 183 27, H 7 19.'I 2 O. 0 750 27. 7 
8. 7 7:l .I :l. 8 7 :u lil 12. H BOH O. ll 21 3. 2 » 8, 8 .. .. • .. • . . .. • • • 220 8. 1 

29. 2 170 :l3. a •JI lH, a lliU ,JO, 0 1, 217 BO, I) 12•1 18. 8 l8 30. 1 .. . • .. • • • • . • • • • rm 21. 1 
10, () Hfi Hl.1 H a. II 'IU rn. a ·IM 12, II 2·l 8. 7 1 2. 8 .. .. .. . • ... . • • • 207 7. 7 

8.0 117 22.2 lU ·l.fi ·12 HI.Ii 113 2,8 ....... ........ •...... ........ ...•... ........ 47 1.7 

~:~ 2~ ~:~ ..... i ..... ti.'.i' i~ U ~ ~:~ ::::::: :::::::: .... T .... 2:8· ::::::: :::::::: ii~ ~:;J 
~:l ..... i. --··0:2· ::::::: :::::::: ~ ~1:~ i ~;l ::::::: :::::::: ::::::: :::::::: ::::::: :::::::: ..... ~ ...... ~:: 

(') ....... ........ ....... ........ 1 (),:! ............................................. , ............................ .. 
(') 1 0.2 ........................................................................... ! ............................. . 

--------'---'----·---------------·--.,-·--·····-----------------------'------· .. ·--·--.. -·-.. ·---·-----------! __ I ______ __,_ __ 
1 Inelnde8 2 wnge.e1tniers p11ltl by till• ton, for wh01i1 1wm·ngo tl11lly w1igc~ n1•0 Hhown. 
a. 1,c~H than one-tun th of 1 per C()llt. 

In the above table fl, 008 wage-earners, or 7G. 2 per 
cent of the total nmnber, are included under the two 
heads ''miners" and '' .. all other wage· etLrners." It will 
be noticed ttlso that there is compamtively little differ
ence in the Tange of wages for the several classes of 
employees. 

30223-04-29 

Of tho total number of wrtge-earners, 7,196, or 91.B 
per cent, rneeivocl bntween $1.25 and $2.49 per day. Of 
those classed as miners the proportion included between 
those mtos was even greater, constituting 95.4 per cent 
of itll'the miners. The number of miners who received 
$1.50 per chty w1is evidently very hn;ge, as was also thlit 
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of those who were paid $2 per clay, for 27. 5 per cent are 
incluc1ec1 in the group $1. 50 to $1. 7 4 nnd 36. 9 per cent 
in the group $2 to $2.24,. 

There were H58 men reported as miners' helpers. 
The daily mtes of pay for 485 of them, 78. 7 per cent of 
the total number, were between $1.25 and $1.74. Only 
36 men were reported as tirnbermen nnd traek layers; 
the rates of pay for 34 of these men mnged from $1.25 
to $2.24:. Most of the men employed :ts firemen re
ceived between $1.24 and $2.24 per day; !H.5 per cent 
of the total number was included between those l'Rtcs. 
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. 7 4. For engineers~ machinists, 
and other mechanics wages were somewhat higher. Of 
the engineers, 93. 7 per cent, and of the machiniRts and 
other mechanics, 89.3 per cent, were paid between $1.50 
ancl $2. 74 per dity. 

There were 30 boys under 16 years reported n.::; em
ployed in lead and zinc mines, 28 of them from Mis
souri. Of these boys, 12 were paid between 50 and 74 
cents per clny, 5 were paid less than 50 cent8, while 5 
received between 75 and 99 cents, and 8 received $1 or 
over. 

The proportion o:E the emp1oyees inclnded under the 
head of " till other wag(,'~-earners" is very large, but 
the range of wng·c1; differed very little from that for the 
bu1nnce of the wage-earners, IH.1 per cent of the total 
number hnving- recoived between $1 and $2.4H per day. 

Contract mining-, i. e., working at a stated mfo per 
ton, i8 exceptional in lead-zinc mining; nccording to the 
reports a total of $2G6 w11s paid for such work. <luring 
the year, and this amount hus been inclndcd in the 

geneml tables. In those mines, however, where the 
landowner or first le8see is also the buyer of all ore 
mined by the subles8ee::;, the latter are virtually wage
earner8 paid by the ton. 'l'hc total number of such 
8llhlessee8 reported '\vas HH8 and the total amount paid 
to them was $234,Jol; out of this mnount they ·were 
required to :fnrnish their own snpplim.;. 

The total number oi' men Pngaged in mining· can not 
be ascertained with accum<'y. The lead nnd zinc mine 
inspector of Missouri reported 11,858 men employed in 

. till capacities at the lead and zinc mine:-;; Im explained~ 
however, thnt "it mnst not he underHtood that this 
number is employed continuou::;ly, as quite a nnmhe1· of 
farmers mine in nmny counties wlwn not engaged in 
farm work." 1 The census returns from the lend and 
zinc mines of Missouri show nn nvemge of H,612 1vnge
mtrners and 777 stthtried employees, in all 7,3Hll personi;. 
The avemgc munher of the censnR i8 the number thn.t 
wonld be required at continuonf:i employnrnnt :for ilOO 
·days in the year to produce tlw qnantii:y of m·o reported. 
The twd numbers iu·e ineoumiensurntt•; the difforenen 
between them, 3,fHiD persons, would lrn nmch in excess 
of the n.vernge mun her ol' miner8 working on slmres, a:,; 
well as of the n.ctnal number of such miru•rs who ttt ono 
time or another dnring t1rn yP1tr pm.·form some wo l'k in 
tho mines. Taking the vnJne of ore produencl 1ui !t bn1'1is, 
the avemge numhL~l' of such minon; conlcl he nstinmtP,d 
.for Missonri al; 1thont 1,.800 men. 

The following tnhk shows lnacl 1tnd zinc mines elassi Heel 
by the length of time in opemtion dnriug· the yt>tl.l', so 
for a:,; reports were mado in this ptrtim1lar: 

1 Sixteenth Annual Heport of the State Lmul mul Z:irn~ Mine In
Hpector of l\'Iissouri, pa~e 1 l\, 

TA!ll,H 11.-LEAD AND ZINC MINES, CLASSIFIED BY NUM.BER OF DAYS IN OPERATION, BY STA'.rEs AND 
T ERHI'.i'ORIES : Hl02. 

1 Inclncles Arlzo1rn, 1; Kentucky, l; New Mcxkn, 1. 

I :I 
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..1.lfeolianfral power.-Steam w11H the prevailing kind of' 
power in 1902. There were 1,0GO Hteiun engines, 45 
electric motors, 82 gn.s or gmmline engineK, 8 water 
wheels, and 39 other power genemtorR in use during the 
year. Renting of power wus practically unknown; the 
total number of' horsepower supplied to other cstn.li
lishments by the operutors reporting was Ill, and the 
total supplied to the mines by other establislnnents was 
199, while a total of 41,901 horsepower wits owned. 
'£he progress in this respect within the htRt three dec
ades is shown in the following table, by states and ter
ritories: 

TA1mE 12.-81eam eng'ine,q, by stateR nnd territorfoq: 1902, 1880, 
and 1870. 

1902 1870 

8TA'l'E OI\ TlmRil'ORY. 
Nmn- Horse- Num- HorHo· Num- IIorHe· 
her. power. bor. power, bcr. powor. · 

Unite<! flt11teH.......... .. 1, 060 SH, 616 167 0, 7:10 

Illinois......................... 14 30•1 
loWtl .......................................... . 
Kmrnns • .. .. .. • . .. • .. .. .. .. .. .. .. ll2 2, 512 
MisAonri . .. . . . . .. . . . . .. . .. .. .. . . 90·1 32, 9'18 
WisconHin.. ... ... .. .. .......... 2f> 017 
All otherl'1t11te!11tIHl territortm-11. :.m 2, 170 

3 
1 

H 
118 

B 
28 

21 

1 Inclnrlcs tlw following st1tk~ 111t1l tmrlloril•H: IU02: Arizonn, <:olormlo, NPW 
.TcrHey, Now York, 1111d Virglnin.. 1880: Now ,Jcr~oy, l'cnHH)'lrnnln, 111111 '.l'l\n· 
lll~.Rsee. 1X70: Nnrth Carolintt n,nd Penn~ylvu..nia. 

I~l'ful1tcNon.-In 1 !W2 the tlrcRsing of tho om wns 
clone at the mine in nertrly <Wnry casn. Of tlw filill 
concerns reporting, 525 ·were t'<1uipped with concPn
trating plants or hand jigs, Hl wcro <·nstom mills, nrnl 
18 mnde no report ns to eqnipnwnt for treating the 
ore, prnsuumbly luwiug no facilitiPs for dressing their 
om at the mine. 

The total reported vidne of the product of tho lead 
and .zinc mine::; and mills in ln02 WllK $1-.l:,HOO,l 77. 

'l'his amount. was made up ns Rhown in tho :following 
:-ifatmuent: 

T'a/w• I{( t/11• il'lld nud zi11r 111·url11d: 1!!02. 

Prmhwtion nf minos: 
Lend ore .............................................. $i)1 R50, 721 
Zinc oro ...... ................. , ... , . .. . . . . . . . . . . .. . . . . H, tllif>, 07fi 

'J'otnl ........................................................... $1'1, rim, ll06 
l'rmlnetion of cuHlom mlllH: 

Jenr1w<l for eust<>m work . ............................. B·I, 309 
Ore soltl .. .. . .. . .. .. .. .. .. .. .. .. .. . . .. .. . . • .. . . .. . .. .. . 122, -OW 

'l'otnl...... .. .. . . . . . . . . . . .. . ....... ... . . . .. . . ... . . . . . 1001 orm 
Jlc<hrnl e1mt of oro pnrehnsed . . . . . . . . . • • . • . . . . • . . . . . . . . . . . 73, 17,1 

Net value............................... . .. . .. .. .. . .. . .. .. . • . ... 83, 7"1 

Total, mlnos nml m111H ............ .' .................................. $1'1, 000, 177 

Whilo tho produetion of' custom mills adds to the 
value of the ore treated, it cnn not, theoretically at · 
least, add anything to the quantity of' the product; it 
would therefore he 11 duplimttion to add tho product of 
tlrn mills to tlmt of the mim~s. In nctual prnctice it 
portion of the product of the custom mills was rncov
mwl from "slndgo," i. c., mill rcfnso purchusod from 
the neighboring mines equipped with mills. The re
ports of the htttnr are asstmrnd to include the v11lnn 
realized from tho Httl<~ of' Hln<lge; it hi, however, by no 
nrnanR eeri:itin tlrnt thns<\ YtihwH nrn inclmlPd in all cnsrn-i. 
Tim sludgP ht e0111·ddernd of lit.tit• vnhw; it i:-; 11:-;tmlly 
:-iolcl !'or tt lump :-ium, without llltl('h r<'gar<l to quitntity. 
It is poKHibln, tlwr(\for(I, tlmt hy <lt1diwting tlw rnlun of 
purdmH1\d orn from th(\ total v1tlun of Llw product. tho 
\'itltw of Uw lrntd and zine product, may hit\'!\ lu·1~n uudPr
mtnd. LilwwiHo, by omitting· from tlw quantity of tho 
pl'OCltWt :-ihoWll in 'J'iiJiJ(\ JH, th(\ output <d CllHtOlll lllillHi 
the tot1tl prodtwtion umy lmvo hmm n11d(\rmtnd. Still, ' 
itH tho g'l'Oi--H vnlu!\ oP nil thll ore H<>l<l hy tlrn millH 
amount(\<l to only $12~,fl.J.fl, or lesH tlmn .l. per emit; of 
the total production of tho lrntd-.zluc minos, t.lw <'.l'l'or 
nmy lw trnatod ttH a negligible qum1tity. 

'.!'he qwtntit:y, totn,J val no, nncl twcrnge vnlne per ton 
of lead and .zinc ore produced in :Ul0!6 nro shown by 
:-;(:a(:e:,i and tnrritorieH in tho follcnving tnhlo: 

'l'Anr,B 13.-QUANTITY, '1'01'AL VALUE, AND AVImAnE VALUE l'lm TON OF LEAD AND ZINC mm, HY BTATES AND 
'J'ERRITORrnS: rno2. 

'l'OTAI .. 1.mAn mrn. 
----·---c·•-----•••--• ---·--------.. ·----- "••·•- • 

STATB (lit TimllITORY. 

Vnhw. 

--------·-----
United Stnte8' . . .. . .. .. . .. . . .. . . . . . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. $H, fi~O, IJH8 

Illinois ................ , ............................................. .. 
Iow1t .. ; ............................................................. .. 
RansM .............................................................. .. 
JlfiSHOllri ............................................................ .. 
Wisconsin .......................................................... .. 
All other st11tcs and territories• ...................................... . 

100.0 

0. 0 
0.1 
.J.ll 

HO. I 
B. 3 
n.o 

V11l1w. 

rn2, mio $fl, sot, am 

71)2 
186 

H, 408 
12•1, 587 

2,023 
72.J 

au, ouo 
U,10ti 

ma, os.i 
fi 1 mm,~11 

122, 184 
rn, 102 

Avernge 
vnllrn 

per ton. 

$1-1.29 

H0.00 
4H. Ull 
·J7. 08 
4ol. 33 
40. flH I 
21.81 ii 

Shorl 
tons. 

--·-·····~·--·· 

,IUJ,332 

2, 778 
1170 

21, ti42 
2·10, Oii7 

JI), 370 
207, 1m1 I 

ZINC mm. 

V11llw. 

--·--· 
$11, GCl5, 675 

50,683 
.iJ,252 

Ma, 9•J2 
G, 992, 810 

SI\!, 408 
718, li20 

Avornge 
VtllllO 

per ton. 

$17.U•l 

21. oJ.'> 
11.81 
2ri.rn 
20. 13, 
18.14 
3,•lfi, 

- ------------- ---'------'----------------
t Docs not inclnrlo the production of custom mills in Kansas 111111 ll!lssonri. 
2 I1rnlu<les the following states nnd terrilorics: Arizmut, Colomdo, Kcntneky, New Jersey, New :!.foxico, Now York, nnd Virgin in. 

The value of the lead and .zinc oreH shown in the mills in Kansas 11ncl Missouri. According to the pre
preeecling table is $14,526, 988, or $73,189 lesH tlmn the ceding table, six-sevenths of the leftcl nnd zinc proclue
vn.lne of product shown in Table 1, and in the detiiilecl tion of the U nitecl States was -furnished by the sfate of 
summary. This difference iH acconn ted fot· by the Missouri. 
absence of the net value of the production of custom The progreHs nutde by t.he leitd-zinc mining- industry 
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·since the Eleventh Census appmtrs from the following 
comparative :mnnnaries: 

TABLE l.4,.-Compai'alive .rnmmary, quantity and 11al11e ((( lcad01·e, li11 
slate.~ and territoi·ieR: 1fi02 and 1889. · 

STATE OR ·mnmTOJW. 

SI!OBT 1'0NS, 

Hl02 1881) 
Per· 
cent 
ol ln

crc11sc. 

VAI.U!~. 

1002 l~Sll 

Per
cent 
of in

crease. 

Unlte<l StfLtcst ..• 132,830 50,238 103.'! $5,861,313 $1,754,380 23·1.1 

" Missouri ............. .. 
KnnA!lS ............... .. 
Wisconsin ............ . 
'llllhois ............... .. 

' IO\VR.-- ................. ~--
All othersl!ttcR 1tnd tcr-
. ,rltoricH ............. .. 

--:- = ~~== l====I 
124,537 

3,468 

2.~5~ 
186 

44, 482 180. 0 
3,Gl7 '4.1 
1, 67<· 56, 3 

178 357;3 

"72·1 • 288 151. 4 

5,520, 211 
163,084 
122,181 
30, 936 
9,106 

.Blfi, 792 

1, 671, 161 2iil. 4 
10:1, 236 58. 0 

-04 J 063 oo. 7 
4., 800 5'1<1. 5 

•11,120 ·12.0 

1 Docs not in(,luclc the proclnction or custom mllls in Kansas nnrl Missouri 
in 1902, 

1i DCcrc1h;e, 
, ~ a 1nclnclc~ Arizonn., Colorn.tlo, Kent.n<!kY1 Ncm~ .. Tersey, Ne\\'" li·fcxieo, Nt~W 
York; nml Virginil1. 

. ; , : •Southern H\11.tcR. 

'fABI.E 15.-Comparatil'e summary, qwmtity and ·1,aliw qf zi1w ore, 
by slates and leri·itm·i1.'N: 1.902 mul 188[1. 

STA'l'J~ Olt 'rEIUUTOllY. 

SIIOllT TONS. 

1002 1880 
Per 
c~ent 
of ln
crt~nse. 

YA!.UE, 

lll02 lHHO 
Per 

l'Clll 
o!in· 
c~r~as~ .. 

Unltc<l Slntes t.... •Wl, 332 23•1, 503 109. 5 $8, filifi, 675 $3, o.m, 7911 184. 1 

Missouri .............. .. 
Kans11s ................. . 
Wisconsin .............. . 
Illinois •...•..•.......... 
Iow11 ................... . 
Eustern sllttes .........•. 
All other slates aurl ter-

ritories ..............•. 

240, Ofl7 93, 131 lfi7, ~ 
21, 642 . 39, f>75 l •15. 3 
19, S7li 24, s:i2 •22. o 
2, 778 ........ •••••••• 

375 450 •rn. 7 
3201, 582 4G3, 339 21'8. 2 

r1f>,m2 01:3111n 201.1 

61 9921 810 2, 02·1, 057 ~.Hfi. r, 
MS, 942 299, l!l2 81. ll 
3fil.'!68 •IOO,M8 i12. 3 

f19, 083 •••••••••••••••••• 
•I, 252 ll, 600 18. 1 

n6'ls, ma •175, ori2 201. ·1 

"70, 367 '1'17, 330 •ri2. 2 

----i-J)OCH not it~~~ludo thQ production ofilmuo1tmn mi'i-1~in-Ka-~;~-fi~ nnrl 1'Ii8~ouri 
in 1902. "' 

'Dccrensc. 
• !Jlclu<ks New ,Terscy 11nc1 Vh·ginilt. 
• Itwludes New Jersey 1tncl PcnUH)'ivnnia. NnmlHlr not niportu<l. 
"Inelnrlcs Colomclo, Kentnek)', 1t1ul New Mexieo. 
OJnclncles Arknn"ns, New Mexleri, 1t1Hl the Snntlwrn slttleH, 

In the :following statement the census returns for 
·Missouri are compared with the report of the foacl 11nd 
zinc mine inspector of that state: 

I.l•:An OllE, ZINC mm. 

i:!OtTRCJ~ 01~ INJl'OltMA1'ION, ' fI_'olnl v1ilm~. 
Avt1rng1~ AYOl'tlgB 

vnluu 
pet• tun. 

Short tonH. V11ilw. vnh1t• Short tonH. Vtthll'. 
per ton, 

CtnlHUs rutur11H' ................................................... . $·1-1.H:l $t1,1m2.~10 &2u. rn 

Rtnte n1inc itu~peetor'H rNnrn!4 .......... ~. .. . . . . ... •.. . . . . . . . . . . . . . 12, a70, ~HO l 26, 831 

+2,291 
+l.H 

fl, a1R, lfi7 H.\la 

-2 .. rn 
2:M, \HIS BO. 02 

+0.!i!l 
+a.o 

Di1Turc1we: 
More{+) or]cHH (·-··)...................................................... -1'!2,0:16 
Per eent.......... . .................................... -... --...... - . . . . . . -1.1 

--202. OlH 
-a.7 -il.·1 

···ii,lri.I 
·- 2. I 

+60,0lX 
·t·(1.K 

-----·------ --------.. ------·-------~----·--·---'-----' 

1 icx.,JuHiye of pr()(\ notion of mrntom mills. 

As evidenced by the preceding statement, the census 
rotnrns on production are in snbstantinl agreement 
with those of the state mino inspector. Small discrep
ancies of from 1 to 3 per cent are quite nnavoiclahlc 
in view 0£ the nature of the information. In many 
c11ses the value reported hy the operator wa:> not the 
actual amount entered on his boolrn, but an estimate 
based upon an assumed avern.ge value of the ore, 
which w11s the best information obtainable. Smull 
operators only too often keep very imperfect books, if 
any, whereas the largest producm:s, who do not snll 
their ores but smelt th@1 at their own plants and mar
ket the bullion, must put an assumed valuation upon 
the ore in order to iinswer the inquiries of the Bnren,u 
of the Census or of the state hi1re1tu of mines. There
fore, if tho reports of such opemtors were made on 
different dates, the estimates :for the same mining com
pany might differ, itnd in more than one case this state 
of affairs wns disclosed by a comparison of the confiden
tial census returns with the figures published by the state 
mine inspector. Tlu1t the discrepancy is on the whole 
within such narrow limits may he accepted fl.S .proof of 
the substantial accuracy of the returns. 

The mining district comprising K1111sas and a portion 

of Mis:,;onri is called tho .Toplin-Galenn. cliHtrict. Tho 
tweragc base prices of zinc ttnd lead ores in this district, 
computed from monthly averages for rno2, were re
ported hy the United States Geological Survey as fol
lows: Lead per 1, 000 pounds, $23. 05; zinc per Hhort 
ton, $30.33. For 1902 tlrn rnnge of !luctnatiomi of 
monthly haHe priees in the smne dh;trict w11s tis follows: 

Lend nrl' Zltw 01·0 
j)el'J,000 lll'I' HhOrL 
ponnd". ton. 

H!glwst prlee . .. . . . . . . .. . . . •• . •. . . . . .. .. . . . . . . . . . . . . •. . . • . .. $25. 00 $:!-L 37 
20. 76 Lowest pri<'l• . . . .. . . . . . . . . . . . .• . . . . . . . . . .. . • . . . • . . . .. • . . . . . . . 21. OU 

Vurintlon .•••.........•......•.•.............•............... ·1.00 7.!ll 

These iweragos ttre not :-:trictly eomparnhlo with tlrn 
average v11lnes by statm; and territories given in Table 
13. 'l'he variations, however, are inconsiclemble, viz: 

A11erage val1w abov1: ( +) or lielow ( - ) /Ju8~ 11rice. 

Lend ore Zinc o.-o 
per 1,000 per ~hort 
[.HllllHlH. ton. 

ICllllH!lH ••••••••••• c.......................................... -·$0.·lll 
:l.fissomi .. . . . . . . . . .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . • . • . .. • . . . .. - 0, KU 

+fi5.20 
+ 1.20 
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It appen,rs from these comparisons that the variations 
between the values rq1ot'tt-d to the Bu!'eatt of tlw Cm1sns 
and the iwemge ba:oe pricmi for tho year rno2 wnre 
within the ordinary mnge of market Jlnctuatiolls. Thn 
,qtrnntity reported represents drm1scd orn of ntrious 
grades, except in a fow caRcs where t.lie qnantity ol' 
rough ore was reported itml could not lie reduced to 
terms of dressed orP. 

Table 16 iR a Rnmmary of the statistics for all fond 
and zinc mines in Missouri at the cernmsos of 1H02, 18RO, 
and 1870. 

TAm,i;: l 6.-0omparativ1! .~nnwwrJI, lead anil zinc 111i111'.~, Jlfinsom·i: 
190::, 1880, nml 1870. 

lfl02 1880 1870 

-------------!---·····--·---------·---
Number of mines ........................ . 
Number of operators ..................... . 
S11laried offic!nls, l'ierks, etc.: 

Nnmher .............................. . 
S11lnries .............................. . 

Wage-enrners: 
Avornge numhcr .................... .. 
Wages .............................. .. 

Contrnct work ........................... . 
Ml~cellnneons O'Cponscs ................. .. 
CoHt of supplies nn<l m11teri11ls ..........•. 
Vaine oi prodnci ........................ .. 

' Nol roporte1l. 

BU 
874 

777 
$727, 021 

6,612 
$.1, C.91, 92:1 

$10n, 877 
$1, 70R, ·Jf\H 
$2, 189, ·!!il 

$12, fi55, f>80 

(~) 

71 
71 

:M2 

·I, mo 
n $2, 03·!, 201 

i:i 
$JU.J,r1B~ 

$2,077,llH 

(1) 
(1) 

fi:IU 
$12·1, 17\l 

(1) 

~?,,llfi! 
$201, HHf1 

As has been stated 1tbove, 1tt the l~lnvonth ConHus tlrn 
stntiHtics of zinc mines of southcm Missouri WPl'!\ con
fined to the quantity and v1tlno of the outpnt. Minn 
expenses were reported only for lc11d mines. In tlto 
following tiible the ditta COJH'erning tho:-;e minet:i 11rn 

collated with the expenses ttnd proclnction of tho Ill im•s 
for which the product reported for l!l02 wit:-; lilrnwisn 
only lead ore: · 

TAm,E 17 .-Compai·atil'e s1tmmm·11 t{( mi1wN 7n·odnd1111 lead ol'P 11nl11, 
11lissmt1'i: 191);! 11utf· 1889. 

Nnmht•r of mines ...................................... .. 
Hfllar!Ps ................................................. . 
WngtJs .................................................. . 
Contrawt work ......................................... .. 
UlscellaneouH expenHeH ............................... .. 
Cost of HUpplicH mul mntt~rinls .......................... . 
l'rmlnct: 

Shorl tons .......................................... . 
Value .............................................. .. 

1 Nol rep11rto<l. 

1110~ 1HH1l 

r.u 
$:!OH, 200 

$1,·l-IH, 1102 
$:!0, 0:11 

$·Hifi, 212 
$H·l2,U-lfi 

U:l, H2ti 
~N. 126, 27H 

(1) 
(') 

$-IOl,•131 
$H,m!tl 

$1'12, ma 
$2H,7M 

•i·l,.IR2 
$1,fi71,llil 

The following· table, reproducod from the report of 
the state lmtcl and zinc mine imipector of Missouri 
-for 1902, shows the growth of the zinc production in 
that stnte, by years, from tho begfoning of zinc mining, 
in 1873, to the year Hl02. The output of 1H02, as 
reported by the state mine inspector, exceedH by eight
tenths of 1 per cent that reported to the Bureau of the 
Census, The reasons for this insignitici1nt v11riance are 
discussed on a previous page. 

1
r.1n1,1.; l 8.-<J111111lily a11<l 1•11/1w '!(zinc ore, 1lfiRN011ri: J8',':l lu 11102. 

[i4ixt.P1mth A11111ml Report of Uw Ll'll<l 11ntl :t.hrn ~!in." I11HpL!!\l11r of Mlssm1ri, for 
tho yPnr t•n1lh1g Dl•(•emlu~r :n, Hlll~.] 

lH7H .......... .. 
lHH. .•......•.. 
1H7fi ...........• 
1K711 .......... .. 
1H77 ........... . 
IH7H ••••••.•••.. 
1H7U .......... .. 
IHHO •.••••..• , •• 
1881. .......... . 
1882 .. "". " " ••••• 
1883 .......... .. 
lHHL .......... . 
IHHfi ....•....... 
IHHG ........... . 
IHH7 .......... .. 
lHHH .......... .. 
JH89 ........... . 

U!IO 
fi, 100 
a,ooo 

11, :100 
10,000 
l2, 000 
20, 000 
27,TlOO 
3fi,fi00 
:H,UOO 
ari, 1110 
•l:l,2011 
42, 200 
•18,'100 
fi7, 300 
ffl,MO 
H2,8fl7 

SH,!H0.011 
fil, 000. Oll 
:lO,OllO, 011 

J<IH, 000. 00 
H0,000.00 
lUH,000. Oil 
1!40,000.0ll 
'1<10,000.llll 
57\l,100.00 
oHU, 100. 00 
n2<J, 7rio.oo 
777, liOO, 00 
738, fiOO. 00 
89fi, •IOO, 00 

1, 088, 700. 00 
1, 2112, fifiO. 00 
I, 7!lri, 7:H. 08 

1H90 .•..••..... 
1HU! .......... . 
1HU2 .......... . 
]89:J ......... .. 
1811.J.. ........ . 
JH\lii ......... .. 
lH9U .......... . 
rn117 .......... . 
18118 .......... . 
lH\lll •........•. 
11100 .......... . 
111001 ........ .. 
IUOI. ......... . 
1002 ......... .. 

:r A1nonnt 
NnmliL:1' rom~iVL~tl f1,r 
ol tons. 011 tpnt. 

1011,2;18 
1~.rn1 7f>2 
l:ll,<JHH 
108, fi91 

811, 15() 
101, 29·1 

\12, 75·1 
\IB, 1•18 

mu, mm 
181, •130 
181i,203 
10f1, 150 
22·1, 07-1 
231, 903 

$2, 21i6, fi8B, 00 
2, 01s, ooa. ao 
2, Hll2,'17o. 08 
2, 2'1f>, 028, 80 
l, ss1, 910 .. an 
1,707,665.40 
1, 8311 856. 45 
1, 706, 9•17. 53 
2, U27,ll21. 00 
5, 974, 62•1.00 
fi, 711, 631. 00 
2, 835, 891>. 00 
5, 308, 671. 00 
7' 052, 819. 00 

'l'o\11\ ....... 2,.1.1:1, fllll fi6, Ufi, 615, 06 · 

1 l'or lL'll ye11re prim to 1901 the 11hovc llgnrl'H eovmecl 11 ilH1!11! yrnir ending 
,June 30. '!'he HiX 111011lhH IW!101111(Ull for llllOVO llTll ihll lil8t HiX months Of 19001 
11111k!ng full yunrs for the 111.n·!ml. 

Ll~An CON'.r!o:NTS OI!' J,l~AI> ANJ> irno ORI~S. 

The ltmd contents of tho ore can be cstinrntecl by com
pitrison with thn rotnrns from lend Kmeltorl:!. The re
tnrnK fl'om ti ltmrling· mining· and smelting t•.01n1mnies of 
l\foisouri :-ihow a totitl of lO::l,1J28 tom1 of their own and 
]1\ll'('.lrnsrnl OJ'(\ t,rrnttecl, from whieh 70,4\ll terns ol' lrntd 
worn l'l\covored, or an avorng(\ of UH.2 per cent. The 
<1uantity of no1111rgm1tifornus 1Pti<1 ol'(\ Lrn11ted hy Lhmm 
comp1mins i:.; nqtml to 7H p(\l' mmt ol' Urn total qrntntity 
minotl clnriug tho year. A gfa11c(1 at tho pl'ieo eolumn 
of Tablo lil slwwR tlmt tho 01·0 wits brought l'.Y concon
tmtio11 to itbont tho ~muw gmde throughout t:hi1 uorrnr
gontif(\rons lead region. Tho only oxccptiou is found 
in tho group of "1tll other stnt(ls, '' wlun'(I U10 qnantity 
roportncl apparently represented orudn orn. 'l'ho quan· 
tit.y 1 howevor, hoiug· only 80mew.lrnt over tw·o-tonths of 
l per cont, tho offoot of this vn.riation upon tho !wernge 
for tho U nitml Sttites could not exooed lt few cent:; per 
ton. Tho averngn percontitgc o:f recovery reported by 
thn ahovo-montionccl 5 smelting companies-viz, G8 per 
em1t---nu1y thercYfore be t1tken as rcpresentntive of the 
rnsultB gonomlly obtained in the United States. 1 The 
metal yield crf all uonargent.iferous ores may be esti
mated on this basis, :in round figure.s, nt 90,000 tons. 
Aecorcling to reports from the s11me companio8, lead 
bullion of the v11lue of $2,53'1,fl8il was produced from 
eoncentrates vitlued at $2,045,978-i. e., 2+ per cent was 
added to the v1tl11e of concentrates by smelting. The 
totiil reported vitlue of the lead concontmtes produced 
in the United States wns $5,850, 721. By an addition 
of 24 per cent of this amount $7,255,000 is obtained as 
the estinmtecl vulue of the 90,000 tons of metallic lend 
-

1 The relation of the product to lead ores consumed in 1880 was 
represented by the following percentages: Illinois, 68.6; Iowa, 70.2; 
Wisco1o1sin, 66.6; Kansas, 69.3; and Missouri, 72.4. 
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recoverable from nonargentiferous ores. The average 
value i8 4.03 cents per pound of refined lead, which i8 
within the range of the prices of lead at New York city 
in 1 H02 as reported by the U nitecl States Geological Sure 
vey-viz, highest,4.10 cents; lowest, 4: cents. The re
ports made hy smelters to the United States Geological 
Survey show 79,445 tons of pig lend produced from 
nonnrgentifeTous ores of Missouri, Ktmsas, Wisconsin, 
Illinois, Iowa, Virginia, and Kentucky. The difference 
is accounted for by the fact that "a consideruble quan
,tity of the ore is converted into a pigment." 1 

ZINC OONTEN'l'S 01'' LJ~AD AND ZINU ORES. 

The zinc ores o:f Missouri and Kansas arc usually sold 
upon an assay basis of 60 per cent of mctH.llic zinc in 
the concentrates, with t1 deduction of $1 for every unit 
or percentn,ge below that standard, and u similar allow
ance for higher grades of concentmtes. Sixty per cent 
is thought to be, approximately, the average for the 
entire district.. 

The price of ore shippecl :from mines in Wisconsin is 
determined by the price of ore in Missouri. The 
t1verage vrtlue per ton <rf zinc ore in Missouri was $2D.13, 
and in W iscomdn $18. H; the difference, $10. 99, may 
be taken as reflecting the difference in the grade of the 
«mncentrntes, and would show an iwern.ge assay of 49 
per cent for Wisconsin ore (dressed). The three i:;tates 
named furnished 278,727 tons out of !L total of 283,680 
tons for the Wes tern statei:;, or 98. 8 per cent of the total 
<Jutpnt o:f western 111ines. The eastern and southern 
ores are o:f a mnch lower grade. The avemge zinc con
tents of New ,Jersey concentrates was abont 25 per cent; 
the chemical composition of the ore, according· to Mr. 

1 Uni1:erl States Gcologicnl Survey, "Mineral HesourceH of the 
United States," 1902, page 20fl. 

Ingalls, is 2B.58 per cent zinc. The conccntmtes of 
Virginia assay 38.08 zinc. 2 From these data the zinc 
contents of the ores mined are estimated for the prin
cipal producing states as follows: 

TABLJ~ lH.-Zinc conieniR of 01·es mined hi the princip11l protincing 
8tates: 1902. 

HTATE, 
Short t01rn Av?rn~e Zill(! con-

ol con- tt(~~~l· tents (Rhort 
ccntrttteH. cent). tons). 

··----·---
Tot1il.................. . . • . .. • . . . . . . . . . . • ·182, G07 217, 726 • 

Missouri ..................................... . 
K1U1AllA .........•..............•............... 
WIA"onsln .................................... . 

~~r~d1~!{'i''.''.: :: :: ::: : : : : : : : : : : : : : : : : :: : : : : :: : : : } 

-- -·-· ----- -·~--·---. ---- -··------ ""·-··-· 

2·10, 057 00 H4,03·l 
21, 6·12 !iO rn, 980 
rn, a1n 49 U,491 

201, f>:l2 { 2n } fll,';,UU :!H 

t The C!Omput1it!on IH nrnde Hep1imtely for New Jcrscr 111al Vlrginl11, but the 
returns c~u not be Ahown Bt•pttmtcly without cliselosing imllvidunl operations. 

This lm1ves 8,725 tons oi' ore, or about 2 per cent, 
the zinc contents of which 11re a matter of conjecture. 

GENEHAL SUMMARY Ol!' LEAD AND ZINC MINES, IlY 8'1'.A'fES 

AND OHARAO'l'Im Ol!' !\UNI~. 

A table for all lead 1111d zinc mines is presented hy 
sh1tes. S1rntll mines from which no individrml reports 
were received 11re not included in this statmnent. The 
royalties shown in the detailed summary at. the elose o:f 
thiH report include those p11id by these sublmiseel:l; there
fore royalties are omitted also. The rate of royn.lty iH 
fixed hy custom 11nd does not, as 11 rule, vnry in indi
Yidm1l casns. Custom rnilh:1 which rnernly rework orn 
mined elsewhere or mill refuse(" sludge") aro not in
cluded iu the following t.iible which is intended to pre
sent tho :facts relating to min mi only: 

·i Pru!luctiun nnd Propei·tieH of Zinc, l>y Vi'altt~r Rent011 Ingalls, 
llUgeH l\JB and 201. 

'fAm,g 20.-SUlVIMARY OF LEAD AND ZINC MINES, BY STATES: 11l02. 

STAT~:. Wngcs. Conlrttct 
work. 

MiHlmll11· 
Work on 1ieo11H 
8hn.ro of CX}IOUHe~I 
prrnllwt. exultrniYo 

ofroynlt:les. 

Vnhll! of 
produd. 

United St.ateR1 ..................................................... i fl.il $818,.ml $<1,244,21ill 
I~==== c~.~·o"c-~-c···;· 

$108, 607 $2-M, 6til $1'H3, 17~ $2,008,mm s12, nrll.J, en 7 
-~~----~ ---· ___ ..• ,.,._., 

~~EH. L ··+·. H H Jj ii .. i~:i 
All other Htl1tes" .... • .. .. . . • . . . • .... .. .. .. • ... .. .. .. • • .. • .. .. . . • . .. .. .• .. 7 10, 161 2U, 7Ufl 

............ ···-······-- l, 226 20,4lH uo, lll!I ............ ············ flf">O lll\J 1a,aa~ 
922 

""228;ili1.i' 
10,22(1 72, •lfi~~ RI~, \11:1 

lOfl,877 0121mrn 1,7·18,7·1\1 1ot una, ·.m-1 
1,008 ..... i5;001· 1, OflH iii\ 77-1 478, li!V:! 

800 10,010 lmJ,f>7·L miG,7iH 

------------··--·---····-···-······· ······-·······-·---·-···----'--· -'-----'-----'-----······· ··------·---·--·-··--· 
1 (JuHtom mills 1111!\ sm1tl I mine" not inclnclecl. 
'lneiurles opemtors rllKtrilmte<l ns follows: Color1tdo, il; New Jcrslly, 1; New York, 1; Virginin, ~. 

In a1mlyzing' the figures of the preceding tt1ble, the 
prevalence of mining on n, small scale in lowtt and \Vis
consiu should be taken into consideration. In a mine 
worked on a small sct1lu the operl1tor gfres his personal 
attention to many cletnilH of business which on a lttrg-er 
scale of operation require the senices of salaried em
ployoes; furthermore, the absence o.I' stmuupower in 

the grm1t nrnjority of these rninc8 reduced the oxpernm 
for supplim;. 

Where the same mine prochwos both 1011d and zinu 
ore, it is impossi]Jlo to segregate the expenses incident 
to each of these products. There wero a number of 
mines, however, which reported but one product, either 
lead or zinc ore. 
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The following is it compnmtivc snmnmry of all mines, 
classified according to the clutmcter oi' tlwir product, 
the division showing those producing· lead ore only, 

tho:,1e produciug zinc ore only, and those producing 
both lead antl zinc ore: 

TAm,g 21.-BUMMARY OF l\UNE8, BY CHARAC'rEH OF PRODUCT: Hl02. 

CHARACTER 01' 
PltO!lUCT, 

Num-
ber of S1ihirioH. 
minoH. 

\Vngrn-i. Contrnet 
work. 

Unite<lStuteHl Ml $818,'151 $•1,2·M,2ii(I $108,1107 $2-M, tltll $f>.l:l, 172 

~~r~~~~~i:~;~~:(;;~::: -~i~ =m~ff =::,~i:~~f- !f~]r .. 2~~:~:~~--1 :l~nn 

Vnhrnof 
prod1wt, 

$2, Ofi8, \l:lil $12, /i50, li17 

8M,l\H 
fi9ll, 7fi(I 
012, OOH 

Hhort 
tonH. 

LHAI>. 

V1il11e. Vnlne 
per ton, 

Slwrt 
tom;, 

ZINC:. 

Vnhw. I Value 
!per ton. 
i 

122, :l07 $5, '118, 'mo Hl. :lo •J:lO, IH7 $7' l:l2, 127 i $lli. fiG 

I :;'.: :::::;; ~~~: iil:~ Ti\l:if. i ii 
i C:nslmn millH 1111<! Hnuill mltrnK not lnelu<lo<l. 

The average value rmtlize<l per ton of lead ore :-;hows 
no marked difference for either claHH of k~ttcl mines. 
The iwerago values per ton of zinc oroi Hhown in tlw 
preceding t!Lble, nre misleading hec1rnse the~' .itwludo 
the low grnde zine ores of Now .Jersey nn<l Virginia. 
V\The.ll thOSll Ol'eS are elitninatecl, the total output of cliH
tinctiveJy zinc mines is roclncocl to G2,453 tons, vahwd 
at $1,824,470, which corresponds to an 1womge v1tluo oJ 

Numhcr 
ofminl':-l, Hn.lttrfoH. llIS'l'lllC1', 

Unllc<l Stntcs ........................................ . HI $171, 7U2 

ll:l l~!\ IH<l 
2H H,Ul~ 
:l :l7, ll:ltl 

KanHltH and Missouri. ..................................... .. 
Upper MiHsissippi Y11lley1 .................................. . 
I~u~tort1 HtnteH!! .... ......................................... . 

----------·-------------·-· 
1 Includes mines 11s follows: Illlnols, 8; Iow11, 2; WiHl!onsln, 2:l. 

$:W per tern. 'l'hu:-; there is no perceptible differenee in 
the nvomge value of zinc ore oi' tho saurn chtss. 

The following iH n cmnparativn Hu111m1try of zinc 
minos by di:-;tricts, viz, Kirnsns and lVIissom·i, wb ich i:-; 
tho mllin zine procltwing 1'(1g·iun; tlw upper Mi:-;sissippi 
vitlloy, extnnding O\'l\l' vVisconsin, lllinois, 1tnd lown; 
antl tho Eastom fltatm;, embmcing Now ,Jprsey 1tncl 
V~rg-inia: 

MiHm•lht· l'llOlll'(''l', 

Contr1u·l lWll\lH CoHtofHUN· 
\Vllg-PH. \\'tll'k. 

OXJl(!llHOH, !lilt'H llllt 
cxul11Hh'" lll<\ll!rlll}H, Hhorl tonH. Of l'O)'l\llh.1H, 

$M·l,~:l:I $1~. 71)~ $li7,0l·l $riUO, 7rifi ~ma,11Hfi 

f>?~, !iii~ 11,um; fJ0,287 ·11-t, 210 ritl,!Wll 
62, H21 H~i 7'17 lU, 01111 (i, 217 

208, 71111 Ir>,DHO 156, 57'1 201 1fiH2 

g Iuuludt•s mltteH ns follows: Now ,Jcrsoy, 1: Vlrglnhi, 2. 

The following tnble is a smm1mry t'or lead mines yielding no zinc by product, hy district:;: 

T.rnr,g 23.--SUMMARY FOR MINES PROI>UCING LEAD 0111': gxoLUSIVBLY, BY DIS'rIUCrrs: rno2. 

UISTitICT, 

Unltucl Ht11tcH ........................................ . 

I\liHHC1llri ... , . , , , . , . , ...... , , ................. , .. , , .. , , ..... , 
Uppul' ~IlH<issipr1! \'tLlll·yt .................................. . 

Numlwr 
Of lllilll'H, 

1118 

fi\I 
·l\1 

K11lttl'ieH. 

:lll8,2\J() 
1i,mm 

A cletnilecl 8ummary of the lead and zinc OJ'(\ indn:-;trv 
for mo~ is given in i'!ible 84. .. 

AURIInmous AND AlWENTIFimous LEAD AND ;1,INO ORI~H. 

The statistics of mines producing auriferon:-; and 
argentiferous lead and zinc ore:-; are given in the report 
.on gold and silver. Still, al':! tl10t1e ores :fmnbh !t not 
ineonsiderable share o:f the materials from which Jcacl 
imd zinc are produced in this connt1:y, a proper com
parison oi' the prod net.ion of the mines with the eon
sumption oi' the lmLcl and zinc ores must embrace all 

\VugoH. 

$1,·l\lil,OtiH 

Contrunt 
worlc tmtl 
work on 
Hhttl'llOf 
1n•oti1wt. 

$57,170 

l,HH,\l02 "7,170 
.l-J,lllti ••••.•••.••. 

11lH<'l'llll· 
neons (IX· CoHt. of s1111- ___ -····-- .. 

pllllHl'H, ox· pllus unrl 
11h1HIVl1 of nmtcrlttlH. Short 
roy11ltlcs, I tons. 

~- "" --·----- ···---
$:184, 711i $H5fi,liH 05, 790 

H8!l, 880 
l,&% 

98, 9211 
l,8M 

l1HOJHTC'l'. 

Va1nu. 

cht8Hes of these ores. 'l'he production o:f lead and zinc 
from 1tll som·ces, as returned hy the censns of mines 
and quarries for the year Hl02, is collated in the follow
ing :-;tatmnent: 

Vabw qf lead anti ziuc in a.It 01'1).~, by No1.trc1w Pf Jirod1tl.'tio11: ltl02. 

'.l'ot1il ...................•.....•................ 

In nmrnrgantlfcr01m letul 1111tl zinc ores •..... 
In gold illld Hllver ore ............................. . 
In c•nppernre .................. .................. . 

Lena. Zhw. 

$18, 181, 01:1 $11,0Uti,:lm 

8,titifl,H7il 
a.10 1 1i8ti 
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Mr. Harry A. Loe, commissioner of mines o:f Colo
rado, in hi;,; repOTt :for 1901-2, wrot<~ aH follows of 
zinc mining in tlmt stnte: 

Zinc hi practically a new prod net that occni'H in t.inuitely associatell 
with iron and !earl snlphi1leH in bodies of great magnitude. Until 
within the past few yenrH tliese ore bodicH were worthloHH on nc-
1:ount of the zinc Hnlphides present, nml were, therefore, as far as 
possible, left. intact in tho mines. The extraction of the more valu
tthle ores hns, nevertlwless, developed large bodies of zinciferomi 
ores that are now. it valuable asset. 1 

Zinc associated with gold, silver, and lead was re
ported from Oolomdo, 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 a.n average assay of 10.6 per cent of zinc in the ore. 
In addition to this, the reports from nonargcntiferous 

1 Report of the State Bureau of Mines of ColonHlo for the yearA 
1001-2, page 105. 

lead a.ncl zinc miuns inelucled iu tho preceding :,;t11ternents 
show a product of l,53G tonH o:f zinu c.oneentratcs. The 
commissioner o:f mines estimated the procltwtion for 
1902 at 52,582,510 pmmds of zinc. This loaves 5811,·137 
pound/'\ for the contents of 1,53l\ tons o:f nonnrgenti:fer
om; lead n.ml zinc ore included in previous sti1temonts, 
which would correspond to 19.5 per ecnt of zinc in the 
dressed ore. The estimate is apparently too low. 

The value reported to the Bureau of the CcnsttH is 
$385,43(1 for the zinc contents o:f nrgentiforons oro itncl 
$18,3D8 for the lead and zinc ores; in all, $858,834. The 
value reported by the commissioner o:f mines wni'l com
puted at the average price for spelter, 4.84 eents per 
pound, which amounts to $2,544, 993. 'l'he price realized 
by the mine operator was about 13. 9 per oen t of the 
valtrn of metn1lic zinc contained in the ore. 

The mineralogical character of the zinc hl~aring ores 
of Colomdo is shown in the following statement: 

Assay oontents of tlw z1'.no m'e8 of Oolm•a,do: 1902. 

Number 
of mines 
roport· 

Cl old 
vn.lne. 

Sliver 
vitlne. 

ZINC, 

lug. l'onmls. Vitlne. l'tHuals. Ynhw. 

Tol11l ......................................................... · ............ . 

AHHlWl11lQtl wtth golil iincl silver ................................... : ............ . 
ARsocint,•.rl with gold, sil vcr, nncl Jen.cl ....................................... .. 
.AH!-iocintecl with silver lUHl lend .......•.............•••.••...................••• 

12 ~1311, lllU $1i!l3, lllH 

2 MO l,\lll7 ........................ .. 
7 lil\l,079 
B ···-·-······ 

lllti, H7fi \I, 2UO, 78·1 ~mo, !!llt) 
1·1, 2f>2 2, 020 1 rioo an, 200 

ri7·l,7fiB 
·l7, :nm, 1nu 

.J, ll~ll;lHll 

------~·---- ----- -·---------····-····---······-----------·--··--------·--· ---· --------------------

A cbssificntion of these zinc bearing 01·e8 by the com
merchil value of the principal metiil is presented in the 
following strttement: 

C/rrn.1ijication qf zi11(J lwnl'i11(! m·~x of Colomclo by tlw comrrwrdal ml1w 
o.f tlw Jll'i·1wipnl metals: 11!02. 

CU)fPO,SlTION ()!.' TIIlC om~. 

Mct1tl" ol l'11iof v1lluu. Uthl\r 11wt11lH. 

'1'0!111 ............................................ · .............. . 

Gol<l an<l Hll v"t"................. •. Le1td .................... , ....... . 
Lc11<l .. .. . .. .. • . • • • . . . . • .. • .. . . .. • • Golcl untl Hilver ................ .. 
Zine ···-·······••H•··············· Len.d,gold,u.ncl 8ilvor ........... . 

Yulnuof · 
'l.illC<'.Oll

tm1tH. 

As appenrs from the preceding stiitement, most of the 
Colorado zinc wns lt by-product of auriferous and argen
tiferons ]en.cl ore. Lmid smelters very reluctantly 
handle thiB clasf:l of ore; they make no allowance for the 
zinc, and even charge. a penalty in case the assay shows 
zinc in excess of a certain percentage. According to 
Census reports, concentration and magnetic 8epamtion 
of zinc ore have been introduced at some mines. Ship
ments of zinc ore were made to Kttnsas zinc smelters 
and to New York for export. Under the stimulus of 
the growing supply of zinc ore, zinc 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 o-f a small shipment assaying 105,000 
pounds o:f zinc, no returns were brought by the zinc, 
although the rough ore assayed 4.2 per cent zinc. The 1 

ore Wtt8 bought by lcttcl smeltors for it8 g·oltl, 8ilvm·, itnd 
lead ccmtent:-;. In U tab as wdl as in Uoloratlo there 
were otlrnr mines which producocl ziuciforous orns; hut. 
since the operators received no rntnrns for thPil' iinc, 
they lrnpt no rocorcls of the samo, mid foiled to report, 
it to the Bnrmm of the Census. 

Oon.rnmption Id' ;Z'lJW ore.-'l'ho zinc cont.c>nbi o:f kad 
ftnd zinc orn wore estimated 1tbov(1 tit 217, 72li torn;, nx
ulnsive of tho contents of H, 72fi to1rn, w hi('h couhl not 
he estimated with any tlcgrne of aceumcy. The zinc 
contents of mrriforouR and argontiforons ores were 
given in Cernms reports from Colorado a:,; 25,!HlH tons. 
The reports from Utah showed one shipnrnnt of ore 
assaying 52 terns of zinc, for which pttyment wits re
ceived. This nmkes n, total of 24:B, 77G tons of zinc n.nd 
8, 725 tons of zinc ore. No account is taken of zbwi-fer
ous ore shipped to lead smelters, thore being no posi
tive information to show how the zinc contont8 of snch 
ores were utilized, or even that thoy were utilized at all. 

The production of spelter :for 1H02 was re1Jorted by 
the United States Geological Survey as 15G,fl27 tons. 
Allowing 15 per cent for tho loss in smelting, the zinc 
r.ontents o:f the ores from which this output was ex
tracted, may be estimtitecl at 184,600 tons. To thbi 
must be aclclecl the output of zinc oxide, which is nmnu
facturecl in the United States directly from the 01·e. 
The production of zinc oxide for Hl02 is estinmtecl 1 !Lt 
52, 730 tons. The zinc contents of this product, iig·nrml 
at the rate of 80.3 per cent of zinc in the oxide, wero 
equal to 4:2,342 tons. The total output o:f zinc in o.ll 

1 The lVIineral Industry, Vol. XI, page GOO. 
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forms for Hl02 may be estimated therefore at 22li,!l42 
tons, or in ronnd number8 at 227,000 tons. 

Thn exports of zinc ore for the calondni· year 1902 
were 40, 762 long tons,1 or 55, 733 short tons. Of this 
quantity, 20,888 long terns were exported through Now 
York; tho rc;;t, with the exception of !L 8mall rprnntity, 
waH exported through G11lvesto11. The New York ex
ports represented Now ,Jersey ores which contained, at 
an assay rate of itbout 25 per cent, 5,221 long tons en· 
5,84:7 short tons of zinc. The estimated production and 
consnmption would thus compare as follows: 

P1·od1tetion awl con.mmption of zinc: 1.'/02. 

Zinn (Hhorl Oro (Hhorl 
tonH), touH), 

1'otnl production........................................ ~4:1, 776 H, 72fl 

Domest!o t•ousumpt!on in the mnnnfiwtnro of H\1elWr 
and oxides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 227, 000 ........... . 

Exports: 
Ne\V .l orsoy Ol'C!S..................................... f>, 8117 ........... . 
OtJ1cr ores t.......................................... . . . . . . . . . . . . 32, B·1·1 

Totnl eonsnmption................................ 21!2, 8'17 
Excess ( +) or dclleleney ( - ) of 11rrnlnetlon over con-

smnptlon.............................................. +10,02U 

12H,87U loug tons, 

B2,:.IM 

-23,tilO 

The deficiency of 23,Gl!J tom; of ore in tho prece<ling · 
calcuh1tion ii,; covered by the excess of 10,H:W tons of 
zinc, whid1 corresponds to 1111 1wemgo tenor of ·.W por 
cent zine in western ore:>. No account i::1 taken hort~ of 
the increasn or clccrea::in of the ::itoek of ore. It nlltst 
he nnderstoocl that the::;o tire only rough e::1tiumtt~s, 
1tllowi11g 11 wide range for error. 

:Tnulenuy towanl uent1·ali:.wtio11.--··-'l'he lead-zinc min
ing ind mi try htt:> not eseapcd the general trnnd of mod om 
bn~iiiess townrd c•ontmlizntion. Jn this respeet tt marked 
difference in degroe exists hctwotm tlwso mincH which 
umy bo chtsHed n::; zinc mines, lettd hoing mined only ttH 

ti by-protlnct, and thm;c which. may properly ho classrnl 
as load mirn11-1, zinc occurri11g, if at all, as a by-product. 

The following tiible show8 thn distribution of lead 
mino8 by valno of prochwtion in rno2: 

1 United StateH Ueologkal Snrv(~y, "Minernl HuH11111·<~eH of tlto 
United StidoH," 1902, pngu 22fi. 

'rAm,g 24.-Classijination <if lt!ad mi1w.~ by mine 11/' p1·od1wi: l!JO;J.1 

rnonum !'Im ~mrn. 
Nnm
hur 
of 

mincH. 

Total•.................. J7li 
I····•·•••• 

Less thnn $500................ 41i 
&500 to $999............. . . . . • . 23 
$1,00C to $\l,U99................ 06 
Sl0,000 to ~9,999 •...•.. •..•.. 29 
$50,000 to $99,999. ... . • •....... 5 
$100,000 to $4.99,999 . . . • . •. . • . . 5 
$500,000 11.nd over............. 3 

'rotu.l. 

$·1, 963, 025 

9,335 
17, 78·1 
~10,MO 
595, 892 
381, 737 

1, 250, 719 
2, 497, 018 

VAI,lH~ Ol" Pltol>l!C'l'. 

Pm· 
eent 
of 

tot11!, 
Leittl. Zinc. 

100. 0 $1, 7,13, 2M $220, Hlil 

u. 2 8, 777 
O,•J lli,H,JB 
4. 2 181, H78 

J 2. 0 484, 230 
7. 7 30·1, 088 

21\, 2 1, 250, 719 
50, 3 2, 497' (i18 

fi()H 
1, 9311 

29, 102 
111, (j(i() 

77,0<19 

t A chtssifin11tlon by sLntes is impossible without disclosing the Identity of 
some lndiviclual establishments. 

2 Custom mills und small mines not included, 

'I'ho following table show:-i Lhc zinc rnineH classified 
by valn() of production: 

TAHU~ 2o.-Clax.~iji('((tion rif zirw mint•x by vnltw <tf 111·od1wl: l!ll):J. 1 

l 11U mUC'l' Pl~U. Ml NE. 

~·---····--- ·~·-

Nmn
ber 
ol 

min mi. 'l'otnl. 

VALUJ•: 01' l'llODUCT, 

Por 
et•nt 

of 
total. 

Zin<'. Lt•1ul. 

-------·~ -----~---- ·---
'l'otnl 2 •••••••••••••••••• 305 $7, 586, UU2 lllO.O $li, 012, oao $G7-1, un2 

--.. ---------·--- ..... _ ......... -----· ----
L<:sH tl11tn $fi00 ................ 2G G,aOfi 0.1 ll, 020 285 srioo to $999 ................... 28 111, fi8(i 0.2 17, Ull8 1,678 
$1,000 to $U,\19U ................ mo ll2\l,•197 8.a fifi'l, 2~8 77,260 
$1U,OOO to $·111,9\111 ............. 118 a,ur10, 17:l •JO. 2 2, 701, 2·19 208, 02,l 
$1\0,000 to $99, UUU ............. Sil 2, 872, Uil 31.3 2, 177, ll7•l 19•1,'177 
$100,000 1trnl ovm· a ••......... 7 1, 509, 280 19,9 1,406, 951 102, 320 

1 A ehtHRll1"11Llon hy st11toH is !mposHihll\ without <llsclosing the iclcutity of 
"'mm !111llvitln1tl cst1tlJl!Hluncnts. 

'Unstorn 1nll!H m11l snmll mlncs not lnclnrlo<l. 
8 T1rnlu1!0H 1 CHh1llliHhmont rnporl!ng 11 prnduet of over $250,000 lmt less tl11tn 

$ii00,000, 11rnl l re1rnrtlng 1111rorluet of over $li00,000. 

.1/fi'.8801t1'!'.-The stttto load mid zinc mino inspector of 
Mis~muri, in his report :l'or l!l02, noted the decrease 
within recent yoitrs of the nmuber ol! imliYidnal opm·
ntors, who wore giving place to large tt!](l strong com
pirnies. 2 AH !:he mines of Mis1-1omi fmnh:ih tlrn bulk of 
t.hl\ zirn~ 11nd sol't loitd production of tho Unitt1tl States, 
tho tlmdo11dl\H obsorvml in Mi1-11-1onri may he snid to be 
i·e1n·ostmtat:iv(\ of thll inclnstry in gl\noml. 

In soH lt~ad mining thn progre:-11-1 of centrnlization is 
far in nrlvniwn of tlmt mttnifostecl by tlw zinc mining 
industry. The dog'l'lll\ of contmliz11tion rond1('(l in each 
l>rnuch appmll'H :l'rom T1.tblt1s 20 imd 27, which show the 
tlist:rihut.ion of all operators by v1thw of proclnction. 
'l'his clits::iiiimt.ion does not; include the grmit number 
of 1-1nl>lnHH<)l1H omploying no hired labor. 

"Hixlmmt.h Anmrnl ltoport of the Stnto Leatl and Z:inc llfine 
InHpcctor 11f MiH~ouri, page~ ;to antl 11. 

TAm,JoJ 2H.-Olaxxifical.ion of lead minex, lllixaoui•i, !111 mlw• l~f pr11d
nct: JfJ02. 1 

l'IlOJllll''L' Pim MJNll, 

'.rol11! •....•.••.••.•.•••. 

LCHH lhl\ll $500., •••••••••• , ... 
$/iOO to $U01l. •••••••••••••••••• 
$1,000 to $9, 900 ............... 
$10,000 to $<10,UOO .............. 
$60,000 to $00,IXIO •••••••••••••• 
$100,000 to$J91l,OOO ............ 
$500,000 nncl over ............. 

VAJ.trn op PnnnucT. 

Num· 
her 
or 

mines. '.l'olnl. 

-··>· ·--·-- -----·"-
l08 $4, 788, 799 

20 il, 64H 
Iii 11, 2•18 
37 127, 020 
23 516,HM 
5 881, 737 
5 1, 250, 710 
3 2, 497, 618 

Per 
<mnt-
1igo 
of 

totnJ. 

Lcn.rl. 

--- -----~--~-

100. 0 $-1, li9ll, 606 
-----

0.1 a, mo 
0.2 9, 888 
2. 6 104, 089 

10. 8 426, 464 
8.0 BO•l, 688 

20. l l, 250, 719 
52, 2 2, •197, 618 

Zlnr. 

---·-·· , ______ 

$192, 193 
····--~-

453 
1,360 

22, 981 
90,350 
77, 0•19 

11~xcl11s!vc of the proclnotion of sublossccs who employ no hired labor, 
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TABLE 27.-Classijicatiun of zinc 111ine.~, Mi.~souri, /Jy 11a/ne of pm· 
dud: WOJ. 1 

-~·---~--------------------··-·-· 

l'HODUCT PBR MINI~. 

---·- -- -·--·- -----· 

Nnm
!Jer of 
mlneH. 'l'otul. 

''AI.lm 01°' Pnonuc•r, 

Per 
cent 
of 

tolitl. 

Xltw. 

---------1--·--·- -·-··---

Luu1l, 

'l'otnL ........... - .. -... 25,1 $6,17•1,•195 100.0 $5,587,181 $587,31'1 

Less tlum $600 _ ...... _,, -·-·· 
$-000 to 8999- ........... - ... - .. 
$1,000 to $9,999 ........ -- . _ ·--· 
$10,000 to$49,999 ...... __ .,,_,, 
$60,000 to $99, 999 .. , ......... __ 
$100,000 1t1Hl over• ... _.,,,,. __ 

19 
15 
82 
98 
34 
6 

4,486 
11,197 

366, 072 
2,600,17•1 
2, 266, 991 

9251 f>7f) 

o. 1 4 21'1J 
0.2 rn:r.~3 
5. 9 32li, 583 

42, 1 2, 3'18, 122 
36. 7 2, 079, 535 
15, 0 823, 246 

26·1 
r,74 

39, 539 
2fi7,{Jri2 
187,45ll 
102,329 

'Exdusive of the production of su!Jlcssces who employ nn hired llibor. 
•Includes 1 est11lllishmont reporting n product of over 

0

$250,000. 

It is 11ppu,rent from the preceding tables that the 
bulk of the zinc 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 vel'y 
small, foiling for behind, while over three-qunrters of 
the output of soft lead is furnished by 8 mines, with H. 

production of more than $100,000 each. 'l'hree 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 vitlne of production and ownership of mineral hmcls, 
have been compiled in this office from the individual 
reportfi oJ mining companies pnblhihed in the ammul 
report of the lead and zinc mine inspector of the state 
of Missouri for the year 1002. 

'rAm,B 28.-LEAD MINES OF MISSOURI, ACHEAGE OWNED, AND v ALUE OF PRODUCT: 1002. 

[Compllecl from 16th Aunnttl Roport of tho St11to Le1ul 111Hl Xinc Mine Inspector ol MlsHonrl.] 

AClll~Aog, YAI.UE (')I1' l'ltOJ)lJ(~T. 

AIZI-1 <H' PllOPim'fY. 
Nnmhor 

of 
nwncrA, 'l'ntttl. Per eent 

oftotnl. Tolnl. Leiul. Zino. 

--- ----··-·---· 1----
'l'ot1tl' ·- ..................... ,,,_, __ .............. ___ ,, .. __ ,,,.,,_,_,,,,,, 46 90,519 100,() $•1,40\l,04'1 100.0 

. ._._,_,,._ .. _. ___ ._ .. ---·- -~-·-··-- ---;;;;;-1 10, OM ---1:;;0:1 J,ess thnn 10 nmeH ,,,,_ ...... , ...... ,. ___ , ..... -- ....................... ,_ ..... . •1 19 
10 to 99 itcres ........ - .... ·-·-- ....... -·-· .. ,,., ___ ,,, .... _, .... __ ,,_,,,,,.,,_,. 18 800 
100 to 909 ncres .... _____ ,,,,_., ............ _,,, ___ ,, .. ,_ ........... _ .. ,, .... _ .. 
1,000 1tPrcs 1t1Hl over·---· ............. ___ ,._ .. ·-··-· ............ - ..... -... -... .. 

11 •1,282 
12 ~m1 1llH 

(') 11, 927 
0.9 399, 0·18 
·I. 7 50·1, ao8 

94 .. 1 H, '!QB, 7Gl 

0.3 
0.0 

11.·1 
79.ll 

•JUU 

1

. ~ria, nuo ur,, ll·l\I 
118 •lfi9, lll8 ·ffi, HU 

41 8, '193, 7fll ......... . 

\ Bxclnslv" of Jen.cl v11lncd 11t $117,B7•11mtl zinc 1tt $,120, produoc<l lly opomtorH who did not report rrnret1gc. 
!! Lu.HR th1in one-tenth of 1 per ecnt. 

As appears from the preceding table, the title to all 
lead bearing fonds in Missouri were concentrntecl in the 
bands of 45 owners, 94 per cent of all the lnnds beiug 
held by 12 owners in tracts of over 1,000 acres. The 
same properties fnrnishetl over three-fourths (77. 74 per 

cent) of the tottil production. The production per acre 
clecrmtscd with the increase of the acreage, the range 
being from $G28 per acre for the small properties to $4:1 
per acre for the l!irger ones; this points to the fact that 
the forger properties are as yet undeveloped. 

TAnLiu 29.-ZINO MINE8 OF l\IISSOUHI, AUHJ~AGE OWNED, AND VALUE O.F PRODUCT: 1902. 

[CTumpllc<l from Hith Annunl Hcport of tho 8ttttc Lctt<l 11ml Zlno l\Ilno Inspector of Missouri,] 

======---===============co========================~~"""'== =-~====~================================ 

ACHBAOE, VAY.UN OP PnonncT. 

Hrzg OF PHOPJ~HTV' 
Number 

of 
owners, Zinc. Lend. 

Tot1tl 1, .......... - .. - - ............. ,,_ .... ___ .................... _,, ..... . 1'17 35,248 JOO.O $7, 630, ,102 100.0 $211l $0, ti85,Xi5 $0H,f>\!7 
-~-,-- -·---···-.. ·-·- ·--~----~ =-:::..-::::::. --·---

Le8s thau 10 11cres ,,,,_,,_,,.,,, ................ ___ ,. ............ , , .... ,,_ ... _ .. 
10 lo99 ucrc8 ........ _,_,, __ ,,, ................. ___ ,,.,, ................. --··-·· 
100 to 999 acres ...... -- .... _,,,, .......... - ...... ____ , .......... _,-· ........ ·-·--· 
I,00(} nercs n11rl over ....................................................... · .•.... 

17 8fl 0.2 230, ,115 8.0 2, 711 2lfi,~Hfi 1.1, riao 
\)9 •l,1'18 11.8 8,•115,367 H.H s2:1 a,tm7,fi·t.S 3·17, 8HI 
·.m 0,1\11 17. 6 21 riiif>1 2r10 3'1.·l ·12·1 :..?. ~Tl, 78·l Hi13, ·H1tt 
Ii 24,82,l I 70.·l 1, 8fl9, :l70 17. 8 rm l, l:lll,OflH !.l~K1 71~ 

1 Ex«lnRive of zitw vnlnerl nt $17·1,181 n11<l h•n<l vnlnerl nt $3U,5G4, 1irotlnee<l hy opemtorH who tlid not report 1wrenge. 

As nppears from tho above table, over two-thirds of 
all t.he zinc beftring lauds were owned by 6 corn panics. 
The output, however, did not keep pace with the area, 
owned, since only one-sixth of the totnl ontpnt was 
produced by the:-:e G companies. With the increase in 
the :-;ize of the propert)' there was a decrease in the 
production per acre; while the snrnll properties yielded 
$2, 711 per acre, the lmgest yielded only $55 per acre. 
This indicates that the greater part of the extensive 

ziuc hearing fields owned by the larger companies iH 
i,;till awaiting development, wbermis the small proper
ties tire under active opemtion. 

Local observers have noted the connection between 
the growth of centralization and the progress of deep 
mmmg. Shallow mining, which was universal in the 
past, hns given way to deep mining, as shown in the 
following table compiled from the Reps.Jl't of the Sttite 
Lead and Zinc Mine Inspector of Missouri: 

' 

r 

II 

I 
!" 

II\ 

II 

II! 

I 
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TABLE 30.-Depth of .•haft and l'lllnc <!f 1n·od11cl i11 Ni.1,,011 l'i: 1:102. 

[Compiled from 10th Anmrnl Heport of the Stttll' Lcu1l 11111l Zhw Mltw hispedor 
of MiHxonri.] 

AVJ~H.AGl~ IH~PTII 01.' HHAli'T. 

Number 
or npcr~ 
ntor~ or 
le!4sees. 

YAJ~llg OP PllOJHT<"f, 

'l\1tal. 
,Per <~en t A vcrngl~ 
oi' totnJ. lll~~t~J~~r~ 

-----···-·-···-···~·--·. ··-- --- ll··----------1---

'l'otul' ..................... . 

Le"s thuu 100 feet.. .............. .. 
100 to 199 ieet ..................... . 
'200 feet nu<l over ................ · .. 

189 $11, UB7, !Hll 

B5 11281 5'20 
J2.l ll, 812, ti20 
so ·1, 69tl, 037 

100. 0 $(i(i, li~8 

:i.li 
07.1 
:m.:1 

1 J<:xclusiYe ol lend 1md zinc Yltlued itt$·lB:l,7\l\I, 111·1>11twL•d from mineH thui 11!11 
not report the depth ol slmfl. 

Jt appears from this htble that the bulk of the product 
was obtt1inec1 from mines over 100 feet in depth; 11hont 
two-fifths of the production <'ame from mium; over 200 
feet ln depth. The avemge v11luo per opemtot· increased 
with the depth of the mine. 

P1·od11ct/on on a small 8cale.-'l'here wore in 1H02 tt 
nnmber of mines opemt.ed by mmw1:1 of' ttnimal 01• lrnnd 
po1vor only. The lfoportof tho Sttite Mine Inspe(•.tor of 
J\'1iHsonl'i 1:1hows tlmt therc were in thnt stato 857 slrnft1:1 
eq nipped with G30 Htcam hoistorH and :tGIJ horse hoiHtci·s. 
Of the 551) mines and mills reported to thn Bm·mtu ol' 
the Census, 170 wore without; mcdrnnicul power, Hull 
possessed mechanical power, lH wore cu1:1tom mills, aucl 
18 failed to report ftS to their cqnipmont. 

Tnble 31 shows the iwemge production for nil mii1os 
1tnd for those u1:1ing hand and animnl pow or only, by 
::;tntes. 

'l'ABJ,E H 1.-..Jvl!l'll!Je }J/'(l(ln!'fion.fo1• all itiiJWN awlju1• {/im;e 1rniug hand 
and 111ii11uil JHll/'1'1' only, liy Nlal1'.•: 1002. 

H1'ATI~. 

I A\'E!tAllE y,U,UE OP 
PltODUC'r PBR MINE. 

I
W1t:hh11nd 

All mincH. itnd 1mhnnl 
poweronly. 

••·--~--·•••• .. r---• --·----

Uniter! 8ti1ll\H.. ... .. .. ... .. .. . .. .. . .............. ... $2H, 19U $2,852 

IlllnoiH ••.•...• , ......................... ,, .............. . 
lm\'11 .................................................... . 
l\.t\.lUiUH •.•.••.•.... ·•·••·••••·• ........ ····•••••••········ 
MiHHOlll'l. ................................................ . 
Wlxeonsin •.......................................•....... 

B,897 
1, 72!i 
2,r,57 
2,.J7!i 
8,375 

'L'lrn following- table RhowR the distribution of the 
mine:-; using only hand and uninml power, by vitl nc of 
production, mid hy r,;tatos: · 

'fAHLN 32.-Nwnlim· mtrl /1Cll1w iit 111·0<.lnction <!f minc,q without 
llll!C/Htnic1rl }'lill'CI', li!I ,,talc.•: 11111;!, 

'l'otnl .................. . 

Ll'R' thnn $flllll ................ . 
$f>Otl In $\lll!I .................. .. 
$1,lltltl lo $!1,1!!111 •••••••••••••.••. 
$Hl,llllll lo $·1U,ll!llJ ••...•.•••..•.. 

llnltetl 
Ktnlt'H, 

litl 

·IH 
~H 
lt! 
12 

NlJMl!lo:ll OF MUIEH, 

~o fiH 

·I 20 
·l 1·~ 

11 21 
I r. 

7:1 19 

17 7 
ltl 2 
·12 8 

·1 2 

--~···---···---·-··· .. ·--·-·-~·--··--··--···"' -··" .......... -.. "" .... ··-·-"·-· .. ·---------
1 lnl'liHh•H 111i11oiH nn<l !own. 

'l'abln i!H is lL HlllllllULI'.)' Hhowing OX[H111SCR and prod
ne(;, by sttttes, for mineH 11Hing !mud and 1wi11rnl power 
only. 

TAnLB l3B.-suM1vu.HY FoH i\UNTDH oPtmA'mD wrrHOU'l' .Ml•XJlIANWAL Powrm, HY 8'l'A'l'J<;S: u102. 
====="-"====-=-=-==;=-=occ.c~~ccc ... "._., ___ ·-

STA'l'J·:. 

I I 

I 
I Cmitrnl't lll1Htil\lh1· 

Nurn- Nmnhl'l' 'I 1~ork l\II!l llU!>ltR CoHt of 
hm· of ol 0\VIH.mt Hulurlt!H. W11geH. WOl'k OJI <;:0:1~<!11AOH: Hllfi[lli(lH 
mine><. I wol'idng.I' Hlrnre of LX<,~ll.~ivc 11n~l lllll· 

llltODUf!'r, 

Zinc. 

l ll'rnlm•t of to~nl· !UJhtJH, 
. " li<'H. 

'J'olnl 
Vllllil' • 

Vtthw. Vnluu. 

Uniter! 8l1tlL>s ........................ . 170 -~-[~;:.;;--;;:;;; $211,:lt;~~ $1,202 S4'1,llH7 $·18<1,MOO 

Short 
ton,, 

ri,orn $2811, 011 

Short 
ton8. 

l:l1 f).13 $2,J7,H8V 

--- ··-
Illinois...................................... 1i .~:~~~~~l'.~~' .. '.~:. 10, f>211 
Iowit ........................................ ! ~·[I) ](•':.',I 2]~_,t,,,' r.·1·.~~~.i' .......... """f,f,ti' 
l\:nn~a!-1........ .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . "' _0 

~HsH011d .................................... BK nH i u,:rna .11,10.1 ···28;81i7" .... ~;7;,2· 
WJ"t"msin ............................... ~._ .. __ .. '.~·-·· 2.1 I u,7lll \17,n7ri __ ,_rn_x ___ _:i~1. 

1, 0•11 
91U 

11,11011 
17, 18~ 
lH,B:Jrl 

10, 48(i 
2•1,lf>H 
51,J.10 

J.lll, (i81 
!N6,B85 

110 fi,.JQ(i 700 1'1,080 
lHll 11, 100 aw 15,0f1!.? 
fi.la 23, ll·l\I llO!l I 27, 191 

21 B75 'Jir>, ll03 1,4\11 281 028 
1,HOl 82 1 ~H7 10,07·1 10ll,fi:l8 

A computation from tho figures presented shmvs an 
average value of about $±7 per ton of lnnd ore. 'l'he 
average computed for nll mines ol' the HllllW statos wns 
about $4:4:. The ntluo pPr ton of idn(' ore l'(l!ll i:wd liv 
the opemtors usiug only hand and animal power iwm:
aged 11bont $18, and the a vemge com1rntt~d for all mine:-; 
of the snme stntes wa::i likewise abont $18. Thi::; show1:1 
that in nmrketing their ores tho small 01)(\r~tors enjoyocl 
the s11me facilities as all other competitors in the lead 
and >line market. 

The detailed statistics oi' lead and zinc mining for 
1902 are given in Table 3±. 

. . 
DE8CIUP'l'IVE. 

Tho em·liest. discovery of lead on t.lw American eonti
nent in roeorded fourteen ymtrs n:fter the 111nding o:f 
tho 'lir81; Engfo.J1 set.tlcrs in Virginia. In Hl21 load 
deposits were found in the vicinity o'I' Falling crock, 
nmn .famestown. The sLettdy tidn o:l' European immi
gration in the snventcnnth and eighteenth centuries 
caused n growing donmnd for lmllots nnd stimulnted 
:l'nrtlwr discoveries wherever the settlements of the 
colonists extended. The Frend1 ncqunintcd the north
we1:1tom Indians with firearms, inducing them to hunt. 
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fur hearing animals on a large scale; consequently lead 
assumed a valne in the eyes of the Indians, both for 
uso in making lml!ets for their own weapons and as an 
article of tmflic. ·Toward the close of the i;eventocnth 
century the Indians living in the region comprising. 
portions of tho present. states of Wisconsin, Illinois, 
and Iowti, were smelting lead and bartering it with the 
French traders. In the second half' of the c~ighteenth 
century lead had become of tmch importance in the 
trade of the upper Mississippi country that it served as 
currency, the ra,te of exclmnge being a peck of corn 
:for t1 peck of' ore. In 1810 Nicholas Boilvin, United 
States Indian agent at Prairie du Chien, went on foot 
from lfock Island 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 nu1nufaeture of 
lead." 1 

Previous to the Louisiana purchase neal'ly all the 
valuable load 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 Government 
lands bmtring lead ores, and 1tuthorized lease:; of these 
lands. The first leases provided for a 10 per cent roy
uJty on the lead produced; the rate wits af'termtrds re
duced to G per cent. No leases were is~ued until 1822, 
when crowclH o:f prospcctoni began to enter this'region. 
A few yet1rs hiter the mines gayc employment to over 
2,000 men, mnny of them farmers, who with their 
slaves spent only their spare time in the mines. The 
royalties were paid with some regularity for a short 
time only; after 183±, as n consequence oi' the irinnensc 
nnmbor of illcg11l eutries of mineral land :it the \~Tiscon
sin land omce, tho smelter:,; !Ulcl miners refused to nmke 
any :further ptiymcnts, and the Government w11s unable 
to collect any royalty from them. After much trouble 
and ex:pcm.;e, it wa1:1, in 1847, finally concluded to sell 
the mineral lands.~ 

The chief lcild mining c1istl·ict:-;, whiuh to-day furnish 
tl19 hulk of the lead production of the United States, 
were 1iot developed until much later. Tho lead deposits 
of the .J oplin-Galem1 district, embracing southwestern 
Misi:mnri and part of Ktinsas, were discovered in 1848, 
but attracted little attention beforo the Civil \Var. The 
great western deposits of n.rgentiferous galena were 
discovered in 1864, but conld not he worked profitably 
until the extension of the railroads through thtit region. 

JJ[etlwds of m:ining a?ul s111elt1'.nr;.-The early methods 
of lead mining on this continent were extremely crude. 
The Indians, who during the time o:f the French do-· 
minion wero the chief' producers, ~mly skimmed the 
surface, althongh occt1sionally they would drift for some 

1 Early Lead Mining in IllinoiH and Wiseonsin, by l~enben Gold 
Thwttites, in Report of Americal1 Historical As~ociation, 1893, 
page 19lff. 

2 Metallic Wealth of the United States, by .1. D, Whitney, page 
405. 

distn,nee into the side hills, :tllll w hon they reaclrnd rock 
would build 1t ilr<\ undel' it and enwk it hy dnshi11g cold 
water 011 the heated snrftteP. Their tools, in the earliest 
times, were lmckhornl'l, many of whkh worn found in 
almndoned <ll'ii'ts hy the Jir14 white st>ttler:-;, but iu the 
eighteenth century they obtained iron implm1wnts from 
the traders to whom they :,;old tlrnir !Pad. The Indians 
lmicled tlwir ore in the slud'tx into tongli deerskins, the 
bundle being hoisted to tho surfal'l\ or dragge<l up in
clined phwe1:1 hy long thong:-; of hichi. 1fauy oi' these 
leads, abn,ndoued by tlw Indians wll!\n tlw work of de
veloping them became too grent for their simple toob;, 
were found at a htter epoch to lm muong the most 
profitltble in the region. 

Improvement in tho method of working the mines 
was very slow for 11 long time n.ftm· th11 advnnt oi' white 
miners. The first :-;lm:ft in n lead mhrn in l\ili:;sonri was 
sunk: i1bout tho beginning of t.lrn ni11C1tcl\nth century. 
Schoolcraft, who visited thn lnad mining cfoit.rict in 1811l, 
found ahont 40 minOH; 4 or fl of which had rognhtr 
shafts. There wits not 1111 cnginll of 1wy kind .. ·-hOl'St\ 

Htomn, or wiiter powor---for rnmoving watnr from tlrn 
mines, ::;eyentl ol' which, wit;h thn riolwst rn·ospnct:.~ in 
viow, had been rtllltnclonod on this 11(•.count. 

The reduction of' lead ore to t,lw nwtllllic 1:1tuto was in 
the eitrliest timns not di1l'orm1ti11(·,nd from mining. Any 

l • 

man who found n VPin could minn nud Hlll<'ll, tho or<~ 
roughly himself'. Tho nrnthodi,; of snrnHing wnro cmclP 
in tho extreme. A holl\ wn,; dug in tlw grouncl nn<l 
lined with roeks. This was wnmlly lorn1trnl on n:hillsidp. 
for tho pnrpmm of' gdtinµ; a :-;tron/,\' nir dmft.. Hollow 
log ho11p:-; wore reared; tlw cont<1rs woro iilkd with min
cntl; then ns 1rnwh wood af.l possilill\ wtts piled on top 
of' and 1u·ound the lrnnps, mHl tho 111nss wns Jirod, with 
the, result thttt it portion of thn or<1 was snrnltNl ttrnl ran 
into troncho:;; in tho ground. 8ouwtinwH thiH opcmtiou 
Imel to ho ropoatod three tinws. ltongh pigs run into 
n Hcoopecl-ont hollow in thn oarth itsoH, and woighing 
about 75 pounds, Wl'ro mnmlly macll\ hy tlw Indinu 
squaws. This method of smolting wn:-; wastul'ul, l>ut 
since the supply of ore wmi 1tppt1l'trntly nnli111iLed tlw 
same pmctice was followed ns Into HH thn Jir1-1t; 1pmrte1 

, of the nineteenth contnry by whitn miners, ns wPll HH 
by opemtors who worlrnd their mines with ~d1wn lahor. 
About that time smelt.ing hegn.n to he Hpceializf'd by 
ore buyers as a sopamte ocenpn tiou. Tho methods of 
reduction pmcticccl in tho::m days 1n·e tlnrn deserilH1d 
by Schoolcraft: 

Having raisetl a Rn!Iicient quantity of ore for smdting, tlrn nc:\t 
process eonsiHts in cl("aniHg the nre from all tixt,rmwous 1111ttter. 
This is <lone by small picks, tapernd tlown to Hnch a point that 11 

careful hand may detach the smallest particle of at U10ring H}mr. H 
is necessary that the ore should ho woll deaned, for it wonld other· 
wise prove refractory in smelting, If thero be any lnmpR of un· 
common size, these are beaten snmller, 'rlw object is to bring t]l(I 

lumps as near as may be to a uniform size, so that the heat may 
operate eqt)ally in clesnlphnrating the ore. It is desirablu tlmt the 
lumps should be about the bigness of a man'H two fiRtA, or about lfi 
pounds in weight j if too small, a <lii11cu]t,V nn<l ti 11'/IStO is O.'l'.})Pri· 

I 
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encetl in smelting. In this state the ore is conveye<l to tho fnmiwP 
and piled on the logs prepared for its reception. When tho chargo 
is put in, which may in a common way be about li,000 p<mmlH, it iH 
sunounded by logs of wood and covered over at tlrn top a11< l tho 
firn is lit up at the rnouth below. A gentle warmth is given ntiirst, 
which is raised very gradunlly and kept at this point for nbont 
twelve homs to nllow the sulphur to dissipnte; the heat is thou 
increased for the purpose of snrnlting the ore, an<l in twelve hours 
more the operation is completed and the le1ul obtained. Wood iH 
occasionally added ns the process goes on, and there is a priwtiual 
nit'ety required in keeping the furpace in proper order, regulating 
the draft of air, etc., so that Rome smelters are much more expert, 
and thereby extract a greater quantity of lead from a like hotly of 
ore than others. 'l'his furnnce is called tbe log fnrnaee, and so far 
as I know, is peculiar to this country. It is of very simple conHtrnc· 
tion, consisting of an inclined hearth, smTonuded hy wallH on three 
sides, open at top, and with an areh for tlrn admission ol air below, 
and upon the whole it appears well adapted to tho prOHlmt Hittui· 
tion and circumstances of the people. It is cheap, simplo, may lm 
built at almost any place, arnl answers the pnrposo very wHll. A 
good fumaee of this kind may bo !milt at an ex11tmHo of from $ri0 
to $60, every expense consiclere<l. 1 

It does not seem from thiR drn;cription that tho whitl' 
miners and smelters had hy tlmt time nmdl\ nnwh im
provement upon the primifore methoc18 of the Indhtns. 
It w11s not before 1836 tlrnt thn log furnace was supnr
seded by the blast furnace. 

lgnornnce of scientific methods cnmmd tho 1mrly 
miner.'! to throw away the letLcl c11rhorntt(\, 01· enrnssite, 
·which they called "dry bone" ant1 considerc~d w<>rth
less. It accumufatecl in grent honps until tho arrival,· 
in 1838, of a German named lfogen, who knew the 
vitlue of "dry bone," and erected fm·mtt·es :!'or iJ,1-1 l'l'· 

duction. The result of the ntiliztttion of the cm.•nssitP 
was a lnrgely increased production. 

Utilizat/,on 1if zinc m•e.-Thc ignorance of the pmc
tical miner likewise retarded the ntilization oJ' zinc ore:-;, 
which are associated with lead ores and now con1-1titnto 
the chief value of the output of tho zinc-lead minn1-1. 
The presence of zinc in the load mines of the Mh1sis
sippi valley was noted hy Schoolcraft, who wrote as 
ea1· ly as 1819: 

Considering the rarity of thiH metal in America, arnl its ext:onsivo 
·usefulness, which is yearly inereasing, I havo no doubt it will 
shortly attract the attc11tion of some cmpitalist and beeome a Hom·co 
of mneh profit. 2 

It took, however, more than half a century before 
the prediction was fulfilled. Whitney, writing thirty
five yeitrs later, gnve expression to the :following view: 

No one acquainted with the manufacture of zinc oreH into metnl 
or oxide would recouunend the e8tablishment of works for this 
purpose in the western lead region, as the hnKineHS mu not !Jo 
made profitable against the competition of the Belgian mHl Prus 
sinn manufactol'ies, except under the most favoral>le cirenmHtanees 
of situation and an abundant snpply of ore which can bo nbtainPd 
without any considerable mining cost. The zinc depoHits of the 
'\Vest do not satisfy these conditionH either as regarcls quantity or 
quality of the ore or of the proximity of fue].!1 

---"------·----------< 
1 View of the Lead Mines, by Henry Howe Schoolcraft, pages fl3 

and 94. 
2 Ibid., page 56. 
8 Metallic Wealth of the United States, page 352. 

'I'hoso wor<lH of one who was an expert in his own 
time luiro !L peculiar sound to-chty, when it is consid
ered that over $8,000,000 wns won from tho western 
zinc deposit,; in l!l02. 

For over lmH 11 century zine ore was taken out of the 
mines of the southwestern part of Missouri, in connec
tion with lead ore, and thrown upon the dump pile 
as worthless. Mines were deserted bemmse of the 
pre.vltlence of thi8 refuse or "tiff," as it was called by 
tlw miners. In tho early seventies this peeulinr look
ing ,;ulist:mce, which was causing the lead miners so 
much trouble, WltR examined hy a geologist and pro· 
nonnced to he zinc ore. A ci1rloacl of it was shipped to 
L11s1Llle, Ill., for treatmout. The smelter returned $15 
for the nitrlottd, telling the shippers thnt it was a high 
gmdB of zinc ore. '!'his locl to further Hhipmonti; of the 
ore. Almncloned mines were gmcltmlly reopened be
e!lUHC o:f the zinc ore th11y contained, and in Hl02 the zinc 
pt·ochwt, oJ' .Missouri w11>i more than eleven times the val no 
of all tho zinc oro mined in the gitstnrn HhiteH, where zinc 
mining· datnH lmek to 1M8, nncl where the miue8 wero the 
lllltill KOlll'C!\ OI the dollll\Htic zinc KllppJy prn\'iottH to tho 
clovelopnw11t of the .Joplin-Uillmrn di>itrict. 

H11stl/l'N.~ 111·r1mi/.:.·11ti1111,--"!1'ho lttHt tw1mty yimr:-i in the 
history ol' tlw lna1l zi1w mining irnlw.;try luin lmon a 
pnriocl of clrnug·o. A (•.ontempm·1111oons tloseription of 
tho 1n1Hi11oss uwthodH of twmity yt\!Ll'H ago .is giv\\n in 
tho following· l\X:t'mpts: 

Wlwn ii g-ornl proHJ>l~et. hi !li~eovl\ro!l in now gro111Hl tho 11\nd 
ar01111<l it: iH lmtRo<l from tho original ownorH nu royaltieH mnging 
from 10 to 21i [>Pl' eont hy 11 nnmlior of in!livhlmilH, who organize 
yarimrn mining-, or, nH thoy wnnld n101•0 properly lm l'allocl, hmd 
<~omp1mieH. 'l'hoHo compa.nioH haw the laml !liYidl'!l up into lotH 
200 foe!: H<[lllU'o, awl a pint of it made; Roleot eortnin lots for t.hem
Helws, n111l throw tho others opon to miners. 'l'hey UHllltlly start 
n Hlrnft nn 0110 of Hwir own lots, and put in a pump. If the indi
eationH eontimw good, mm1y of the lots, partieulnrly those near 
tho plllll[> Hhaft, !ll'O quiokJy t11ke11 ll}l hy JllWties Of miners Who 
Hink Hhufts npon them, timbet' the gronnd, put up hoisting con
triY1meoH, fnrnish all snpplios, and hear nil oxpenses. 

Wlwn oro iK Rtrnck it is drifted on and followcid in all directions 
up to tho houn!larios of the lot. in question. '.l'he ore is raised to 
the Anrfaco and cmsborl un<l washed by the miners, and is sold to 
one nf tho zinc or minoral buyers. It is woighetl over the com
rmny' H Ht~11!os, nnd paid for to tho company, which deducts a roy
nlty of 25 per cent on zinc blernls 1mc1 riO per cent on "mineral" 
(g11lmm); nud if it hns pumps running, a pump rent of $1 a ton on 
1r.i11e 01•t1 and $2 on l,000 pounds of g1ilo11a; and pays over the 
balmwo to the minors. '£he royalties, of course, vary with 
eirm1111Hhtnc(1s, hut the above are general.·1 

With a few exceptions all the mining was done by 
small companies, mostly m1charte1·ed associations of 
persons living in the inunedfote J)eighhorhood. Some 
storekeeper, former, or lomil capitalist furnished the 
snrnll amount or money needed for tools; and the men 
who worked in the ground in winter usually engaged in 
form work during the summer. The ore wns generally 
raised to the Hurface by n wincllnss, n,ncl clenned by hand 
--+-------~----··------·· 

4lJnited States Gcologieal Survey, ".Mineral HeHources of the 
United States," 1882, pagPH 300 nrnl 370. 
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with a '' pickawee" hammer, or crnshecl with a "buck
ing iron" on~• flat stone, or by an itinerant horsepower 
crusher, and was concentrated by sluicing and hand jig
ging. rrhc holders of lots sometimes put up crushing 
and washing machinery on their lots. 

'rI1e machinery is usually of the simplest, description-a farm or 
small stationary engine, covered by n shed of rough boarcls, a 
small-sized Blake's breaker, set over 11 pair of rolls, and a horse 
whim or a whip. The jigs arc ordinary hand jigs, with an over
head breakstaff, working a sieve 2 by 3~· feet up and (lown in a 
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 lO to 20 
of these jigs grouped together under 11 shed of poles, eovered with 
branches of trees or rough bottrds. 1 

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 by 
miners working upon their own aceount. Men with uo 
citpitnl but their picks and shovels would leaim s1mtll min
ing lots and try their luck. The advantages of the leas
ing system to the landowner 1111d mine opemtor, aH 

comparecl with the regufar wnge system, are :fnrtber 
explained in the same article, The miners, working on 
their own aceount, with hopes of 111rgc ultimate gains, 
have every inducement to work hard and cheaply, and 
to follow every clew that working prospector:.;, who, 
during the season wimder :from place to plae<1, and fol
low every reitl or supposed indication of oro, nrny find. 

How else, it 1111iy be ask,~<!, could prospecting bo 80 well or RO 

ehea11ly done'/ An cl there is a clnss nf enterpriHing, Rkillful, well-to-110 
miners, natnmUy itssnciatecl ns partners, who luwe rnude 0110 or 
more good Rtrikes, nrnl m·e always n•ady to tnke hold of any new 
venture that promises well, either in working a lot or in forming it 
Janel company to open new mines. Where else eoul11 he found c•api
tnliRts so willing to risk their money in a specmh1th·e vrmtnre? 
Men of this Rort m·e iilways ready 1md able to work themselveB, or 
to <lireet the work above 01• below ground. I-low elRe eould lie 
obtained as willing and 11s w1ttchful superintendents, foremen, nrnl 
clerks'/ 2 

The lea.sing 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; hy a 
local expert, Mr. Frank Eberle: 

The methods of mining and handling zinc ore are * ~- * un
like those used in mining for other minerals. The first Atop 1wces
sary is to secure the laud upon which to begin operations. Zinc 
mining lands are seldom so lcl, their owners preferring to lease them 
on royalty. Virgin landR, or those on which no mineral has been 
founcl, or which have never been pro~pected for mineml, !lre lea~e<l 
at 10 }Jer cent royalty, that is to say, the Jandownei· leases tlrn lnrnl 
and agrees to take as payment one-tenth of all the ore obtained 

1 Uniterl States Geological Survey, "Mineral Hesources of the 
United States," 1882, page 370. 

~ Ibid., page 371. 

from hiR land. The company or individual who secures the lease 
then divides the tract up into 1-acre mining lots and proHpects the 
land with a steam drill in several places to !\Rl'.ertuin whether the 
lan1l contains minernl, and where the best bodies of ore nre Jopnted, 
their depth, thickness, and the force of water i:hnt tlrn miners will 
luwe to contend with. \Vhen the land has been imfliciently pros
pected, lots nre then subleased to miners at 20 per cent royalty, 
which meanA that the miners mnstgive 20 per cent, or one-fifth, of 
the ore to the company or individual holding the original lease. 
Ont oi this 20 per elmt the original lessee must pay the landowners 
10 per cent, nnd generally he rnnst, also undertake to pnt in pump
ing plants, to keep the tract drained, where the water is so Htrong 
as to interfere with mining. The minerH lease 01w or mo1·e lot.'3 
from the lesHee of the tract, and begin operation hy sinking a 
shaft. * ·* * 

The zinc ore, or ''jack,'' is purchased at the mim~s by ''jaek ''buy
ers representing American and European smelterH. These buyers 
* * * bid on the week's output of zinc ore. 'l'lu1y make nu 
offer of so much n ton for all qf the ore to b(I tnkcm out, of tlw mine 
1lnriug the week. If the offer is accepted, the "jaek" buyer sends, 
his wagons to the mines, and hanlH the ore to the cnrA for ship
ment to the smelters for which he lmys. Every Satnr•lay ewming 
is settliug-np time, Then the mine owners, miner8, and oro lmy
cn-s assemble in the vmfous townR in tho diHtrid, anti Uw oro lmyi~r 
•lraws a check for the ore purch1rne1l from each mine. Tho t•lrn!'k 
is made payable to the landowner upon whose propm·ty the ore 
was rniued, He takes out his 10 per cent royalty, aud pa1:1i-;es the 
balance to the original lease hokfor, who takes out hiA 10 imr t•t•nt 
royalty and givc~8 tho balance to the mine 011orntor, who Jlll)'t'l hiH 
operating exptmHeH ont of the share ho rec•eivoK. 11 

The ln,rgor compmdeR which have their own 1m10ltorl"l 
buy it!l the om from their lessees at a KtipufatC\d pric<\, 
cledncting from the snme their royalti1'H. 

1lfl'!li11r1 In a .~11w11. wrr1;.-It. is of grent thoornticaJ 
and pr1wtieal intereRt to no to tlw special con di tionH 
which have permitted of the Kurviv11l o-f zinc-leacl min
ing on a small smile, and o:fton with primiti yo mothotl.s, 
amid concentration of ownership in miirnml lanclH, 

The subject iH trmtted from !t technical point of vfow 
in the Twenty-Hecond Anuual Report of the Uniterl 
States Geolog·ical Snrvey, from which the following· h; 
quoted: ' 

The iuclividnttl ore bodies ure rarely lnrge. Tho miues must sw
eordingly he Rhort livetl, iin1l the plantH muHt ho lmilt. to meet tlmt 
condition. In a district where it is cheapel' to Riuk ii new Hhaft. 
than to tram ore 600 or 700 feet uudergrounrl, (~mitml slrnftA of 
lnrge capacity are out of place. Large ctmtral rnillR to whiPh tlai 
ore of ii whole tmct iH brought are not emrniderP<l a good inveHt.
ment. In hanling JOO tons of 10 per cent ore 110 tonR of waHUi 
drift are moved, arnl when simple arnl efiectin> mills of RIH!lll 

eapacity ure so easily and cheaply built arnl run, inclividnttl millH 
iu·e to he preferred, even though the larger u1ill he able to make u. 
slight saving per ton in mill chargm1. It is dillieult to Aupply dirt 
steadily enonglt to keep a large mill rnnniug, anil losH of time iR 
more costly with a lm·ge than a small plant. '.rhe mills of the 
district ·* * * are very simple, and are cleveloped un tho 
prineiple of using a rougher jig before eleaning, instead of attempt
ing close sizing. The result is a very great capacity at smull 1•oi:;t, 
The saving is not so close as in a well-run sizing mill, hnt the extl'u. 
ore saved by tho latter is not in this district worth the added cost 
··-------··-···-----~ 

3 Frank Eberle, Zine Mining, pages 8 and 20. 
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of saving it. * ·lf * A hundred-ton mill can be built in tho 
district at a general price of $6,500 to $7,000, and the opening 
and equipping of it mine costs ordinarily, approximately, $10,00D. 
The mill can be run by four men. To that nnmher mnAt be ml!lecl 
a hoisterman and an underground force. ·lf * ~- The mill mul 
plant are of such style as to be readily torn clown arnl movecl 
when the particular ore body is worked out, and the whole phrnt 
is designed for rapid work. Economy is sought in 1irst cost rather 
than in refinements of efliciency. * ·lf ·lf The whole style of 
equipment and the methods of mining imd milling are designed to 
meet the conditions of short-lived individual deposits of low-grade 
ore. 1 

Though the actual operation of the mines is tt> some 
Pxtent Htill <'(mductnd on n Hmnll Rcale, the tendency 
townrd combination has not been without eft\~ct upon 
tho zinc-lead mining indn11try. 

The higher cost of running small plants, as compared 
with mines operated on a large scale, comes from the 
expensive methods of generating and distrilmtingpowcr, 
hut it is the opinion of Mr. Bain that, with modern 
·methods of power transmission, this difliculty can be 
overcome by the development of centml power pli1nts. 

Both the productive capacity al'ld the consumptive demand for 
Hpelter have been centmlized inn striking manner. Upward of 50 
per cent of the consumption of spelter in the United States is for 
tlw purpose of galvanizing iron, which b1JHiness is now chiefly in 
the lrnrnls of the constituent companies of the United States Steel 
Corporntion. The mannf1wtnre of Rheet zinc is in the hands of 
four companies. The manufacture of brass in Connecticut, which 
is the principal center of that; industry, is controlled by one com
pany. The consumption of spelter for use in the desilverization 
of lead iH nlso chiefly in the hands of one corporation. It is safe 
to say, thernfore, that 75 or 80 per cent of the demand for American 
spelter now comeH from seven cnrporntions. Oh the other himd, 
the production of Rpelter has nlso been centralized, practicnlly the 
whole of tho activo smtilting capneit;y being now divided among 
HlWCll cmrnernH. 2 ------------·-··-----

1 Twenty-second Annual Heport of tlrn United States Geological 
Survey, l'art II, 1900-1901. Preliminary report on the lend nnd 
zinc deposits of the Ozark region, by H. F. Bain, pago 227. 

2 Prrnltwtion iind ProporUt1H of Zinc, pngoH 40 and 47. 

TAnr,1~ 84.-DI~'l'AILim HUMMAHY: 1!)02. 

Number of mincR ......................................................... . 
Numlicr of opcmtorH ..................................................... . 
Cllnrrmter of ownerHhip: 

Irnlivi<lnal ........................................................... . 
Firm ................................................................. . 
Im,oqmmtecl company ............................................... . 
Other furm ........................................................... . 

Snlnrlml omuiulH, clerks, c!P.: 
Total number ........................................................ . 
'l'O\ill "ttllll'ieH ......................................................... . 

G~nernl omcerH-
Nnmlll'r ...................................................... . 
SnlitricH .••••••••...•....•.....•...•..••..••...•..............•. 

Snperintun<lcntH, mnnngt•r!'l, foremtm 1 Hlll'Vl~~·orH, l't1~.-
Nn111ber ...................................................... . 
SalttrleH ....................................................... . 

Ji1or-emen htilow groun<l-
Nnmher ..................................................... .. 
SrLlurieH ....................................................... . 

Clcrks-
Nnmher ...................................................... . 

"'nge-earn~~~~arlcH. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·······I 
Aggregate 1weragc number .......................................... . 
Aggregnte W!lges ..................................................... . 

Ahovo grouud-
'l'otal nvernge number ....................................... . 
Total wngcH .................................................. . 

Enginuc.m:11 flrenu.m, UIHl other mP11hnnimo1-
Averagc i1n1nbcr ..................................... . 
Wages ................................................ . 

Miners-
Averagc nnmbcr ..................................... . 
Wngcs ................................................ . 

Boys under 10 ycars-
Averagc number .................................... .. 
Wages ................................................ . 

All other wagc-c1trucrs-
Averagc number .................................... .. 
Wages .....•........................................... 

Below ground-
Totn.J 1wernge numllcr ...................................... .. 
•rotal wngcs ............................................. • .... .. 

l\Iiners-
Avemge numbt•r ..................................... .. 
Wnges ....•...........................................• 

,Miners' helpers-
A vemgc number .................................... .. 
Wages .••......•..•.................................... 

Boys under 16 ye!lrs-
A verage number .................................... .. 
Wngcs ................................................ . 

All otl1er wage-c!lrners 2_ 
Average number ..................................... . 
Wages ................................................ . 

TTnlLe<I 
f-ltll!CH, 

lif>U 
nm 
Ill! 

'1"'1 
'1f,\i 

(k1lonu!o. Illinois. 

H 
!·I 

Iown. 

·,\ \ 12 
,I' ........ .. 

Knn~ns. 

f17 
[17 

·I 
H 

H 
\I ............................ .. I 

!1111 
$H21l, 1127 

711 
$rn: .. urn 

:um 
$:111f>,OHU 

:!till 
$200,HOH 

lO:i 
$fl[>, f120 

7,RHl 
$t,mm,271 

:J,4•l:l 
$1, O·!H, lHO 

l,Hll 
$727, 282 

200 
$1•10, ll7il 

2:J 
Sf>,OH 

1, 1181 
$~ 1 0UH1 U:H 

•l,4B8 
$2, 881, O\ll 

3,010 
$1, ll71l, B25 

058 
$tn7,ono 

7 
$11-17 

703 
$883, 700 

:1 12 
$:.!, o~m $~1, 1 ~o 

1 
$~811 

:m 
$21,H:l 

I 
$1iOO $1,01111 1: ::::: :::: :::::::::: 

" 7 I 1-1 I 
$l ,f12fi $0, H7l) $2Hll $11, 740 

fi 
$f>,•17f> 

1 
$!, rnn 

1 
$!, rnri 

·I 
$·1, 1150 

1 lU 
$fl00 $8,H27 

2 
$750 

1°'1 
$fil, 56fi 

2H 
$J.J, 907 

ll 
$0, 310 

10 
$<1,MO 

1 
$175 

1B 
$fi,71lil 

0 
$2, f,114 

0 
$2,IH<l 

6 ........ .. 

$3,ll~~ ! ........ ~. 
$36, lillH , $3, 2221 

74 7 
$afl1 7fiS $8, 222 

2 
$8•Jfi 

2 
$1i70 

228 
$140, 2<19 

120 
$80, 203 

811 
$2a, 20s 

7 
S•l,000 

77 
$52, 1150 

103 
$60, O•JO 

98 
$00, 771 

fi 
$3,275 

-~·--M--

:11-1 
:Ii-I 

-IH 
IHll 
1211 

H 

777 
$n1,021 

lifi 
$l7ll,!lf>O 

2Hll 
$l107,.J7!l 

8211 
$108, 573 

9.f 
$49, 328 

6,612 
$3, 691, 1128 

2,8'11\ 
$1, 038, •lR2 

1,007 
$0•12, 061\ 

155 
$87, 310 

21 
$1\,208 

l, 662 
$903,80<1 

8, 7fi7 
$2,053,4.Jl 

2,471 
$1, 413, 280 

M4 
$26'1,06·1 

7 
$9'17 

7'15 
$371\, 150 

WlH<'OllHill. 

All other 
Htntrn; 

IUHl l<'r
' rl<orl""·' 
I 

\10 ! 7 
f> 1111 

,, 
70 
Jf1 

fl() 

$~Ii, 202 

............ . ........... 
:rn 

$19,211·1 

17 
$tl,ll01l 

............ ............. 

az 
$,J<l,mm 

8 
$17, 7110 

17 
$17,004. 

7 
$4, 872 

•117 li07 
$192, 209 $2•J2, 081 

122 321 
$56, ll2•J $1511, 1135 

27 07 
$13, 850 $•JO, 029 

82 so 
$37,06'1 $'JO,H99 

1 
$206 

12 22·1 
$5, 7<H ' $108, 007 

295 
$185, 281\ 

282 
$129,•165 

186 
$88,1•19 

74 
$36,.184. 

107 
$48,860 

13 Ii 
$fi, 82.0 $2, 799 

1 Includes operators distrllmtcd as followR: Arizon1<, l; Kentucky, 1; New Jurscy, 1; Now Mexico, 1; New York, 1; Vlrghiia (2 mines; operator reported under 
iron ore). 

•Includes timbermcn !lnd_ track 11<yers. 
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TABLE 34.~DETAILIW SUMMARY: 1H02-Continned. 

Avera.go nnm .. ber or wage-earners at HIK~c!iiiP<l clnily l'llle!-1 of pny: 
JCngineers-

$1.21i to$1.49 ...................................................... . 
$1.50 to $1.74 ...................................................... . 
S1.71i to $1.99 ...................................................... . 
$2.00 to $2.24 ............ , ......................................... . 
$2.2fi to $2.49 ...................................................... . 
$2.50 to $2.74 ... , ................................................. .. 
$2.7r> to $2.99 ...................................................... . 
$3.00 to $8.2.t. ..................................................... . 
$3.M to $3.74 ................................................ ·•· ... . 
$•1.00 to $4.24 ...................................................... . 

Firemcn-
$1.25 to $1.49 ...................................................... . 
s1.r>0 to Sl.74 ...................................................... . 
$1.75 to $1.99 ..................................................... : •. 
$2.00 to $2.2-1. ............................................. , ........ . 
$2.25 to $2.49 ..................................................... .. 
$2.50 to $2.7·l. ..................................................... . 
$3.00 to $3.2-1. ..................................................... . 

M1wlilu!HtH, hlnekHmlthH, c•1trpenll'1·"· nrnl otlll'r meelurnlc"-
$1.00 to $1.24 ..................................................... .. 
$1.25 to $1.49 ..................................................... .. 
$1.50 to $1 .74 ..................................................... .. 
$1.7fi to $1.99 ..................................................... .. 
$2.UO to $2. 2·1 ...................................................... . 
$2.2fi to $2.49 ..................................................... .. 
$2.liO to $2, 7-l ..................................................... .. 
$2.7fi lo $2.99 ..................................................... .. 
$3.00 to $:l.2·t ............................................ : . ......... . 
$8.2fJ to $B.·IU ..................................................... .. 
$3.fiO to $3,7·1 ...................................................... . 
$3.7i\ t<> $3,99 ...................................................... . 

l\Iiners-
$1.00 to $1.2·1 ..................................................... .. 
$1.2o to $1.•tu ..................................................... .. 
$1.fiO ttl $1.74 ..................................................... .. 
$1.7oto$1.\J9 ...................................................... . 
$2.00 to $2.2-t. .................................................... .. 
$2.25 to $2,.JU ................................................... : • .. 
$2.50 to $2.7·1. .................................................... .. 
$2.7f> to $2,\JU ..................................................... .. 
$3.00 to $3.2·1 ..................................................... .. 
$:1.25 to $3.4\J ..................................................... .. 
$3.fiO to $1l.7'1 ............................. , ........................ . 

l\!lner~· helriers-
$1.0ll to $1.2•1 ..................................................... .. 
$1.25 to $1.49 ........... , ......................................... .. 
$1.fiO to $1.7'1 ...................................................... . 
$1.7fi tn$1.UU ..................................................... .. 
$2.00 to $2,2-1. .................................................... .. 
$2.25 to $2..t\I ..................................................... .. 

Timbermen 111111 trnek ltiym·~-
$1.211 1 n $1 A\J ................... , ....... , .......................... . 
$1.50 to $1.7·1. .................................................... .. 
$1.7fi to $1,99 ..................................................... .. 
$2.00 to $2.2L ............................................. ,, ..... .. 
$2.2fi to $2,.t\l ..................................................... .. 
$:1.00 to $:l.2·l ..................................................... .. 

.BoyH nnrler Ill yenrH-
Les• limn $0.50 ..................... , ............................ .. 
$0.fiO to $0.7·1 ..................................................... .. 
$0.7fi ttl $0.UU ..................................................... .. 
$1.00 ttl $1.2-1 .......... - .......................................... .. 
$1.21i to $1.-!0 .................................................. .' .. .. 
$1.liO to $1.74 ..................................................... .. 

.. All othe1• waglH~nrrn .. ~rR-
$0.lill to $0.7·1 ...................................................... . 
$0.7fi to $0.\19 ...................................................... . 
$1.00 to H.2·1 ..................................................... .. 
$1.25 to Sl.·IU .... , • , .............................................. .. 
$1.fiD to $1.7-1 ...................................................... . 
$1.75 to $1.\19 ..................................................... .. 
$2,0U to $2.2·1 ...................................................... . 
$2.2fi to $2"19 ...................................................... . 
$2,50 to $2,7·1 ...................................................... . 
$2,75 to $2.\19 ..................................................... .. 
$11,00 to $3.2'1 ..................................................... .. 
$3.25 to $8..10 ...................................................... . 

A.Vern.go number of Wnl{e-curru.ffH mnployed <luring e1wh month: 
llfen rn ye11r.~ nnrl over-

.Jnnmiry ......................................................... .. 
Fcbrnnry ........................................................ .. 
l\forch ........................................................... .. 

~!£\:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
~~~~~~~~;~ ~ ~ ~~:: ~ ~: ~~ :~~ ~:~~ ~: ~:::~::: ~ :: : : : ~ :~ :::: ~ ~~ ~ ~ ~ ~ ~: :~~~~ 
Noveml1t~r .... ................................... ·f·· ............. . 
llecembm· ........................................................ . 

Bor• under lG yc11rs--
,Jnn11nr~r ........................................................... . 

i~~;~~g~·I"':: :: : : : : : : : : : : : :: : ::::: :: ::::::::::: :: : : : : :: : : : : : : : :::::::: 
tr~~l_:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
June .............................................................. . 
.Tuly .............................................................. . 
August.; ......................................................... . 

~~~~~~r~:::::: :: : : :: ::: ::: : ::: : :::::::::: ::: :: : : : : :: : : : : :: ::: : ::::: 
November ....................................................... .. 
December ....................................................... .. 
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73 
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5 
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1 
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H 
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11 
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01 
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3 

•17 
300 mm 
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1,~17 
•lJ.l 
9:! 
2 
H 
1 
1 

All other 
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1
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.:::::::::: :::::::::: :::::::::: ........ ·~. 11~ :::::::::::: .... : .••• ~ 
:::::::::: :::::::::: :::::::::: :::::::::: ........... :·~. :::::::::::: ......... i 

1 ................................................................. . 
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2 

:· : '1 + } ·~ :::::::: ::~:· 
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TABLE :H.-llETAILEI> f-WIVL\1AHY: llHl'.!-Continnerl. 

Cnntruel wurk: 

~~~~~~~~;~~ ~:f1 ~~1;i)il1~·G·e·s·::::::::::::::::::::::::::::::::::::::::::::::: · · 
~Ii~1·t·Jlnll(.1flllS t!X}lell8CH: 

Totul ................................................................ . 
Hondties and nmt of n1inl' and miuin,Lf pluut. .................. . 
lh~I1t of nfli< 108, ll\.Xl'S, inHlll'llIH't', lllHl nil othl11' HlllHlril·~ •.•.•.••. 

< ·ii.-L of '11Jtplit•s 1111<l m11tori11lR ...•...•.•.••....••.•••....•.•..•.......... 
\"nluf' ,,r 11r111ln<'t ...•••••••••.••••...•...•••••••.•.•.....•.••••••••••..••• 
PCIWl'l': 

'l'nt111 hor . ..;u1HnYPr ..................................................... . 
llWtll'tl

Eng-itJl'!-i-
/Sll'lllll-

:-.nmh(•]' •.....•..•................•......•••......•.••. 
IIor:-it•po,ver ........................................•.. 

<~11~ or J{ll!-iolhw-
Nnu1lic•r .....•.....•..•....•.........••..••....•.•..•.. 
IIol'8epo'\'t~r .... _ ........ _ ............................ . 

Water 11·lwels-
Nnu1her ..•..•..•..•.•....•....•....•.......•••••.... : ••.•. 
llor8ep<nYer .......•••...•.......•••....•••..... - .....••••• 

other {Hl1\'('l'-
Nn1n lJP1' ••.•••••••••••••••••••••••.•.•••.•••••••••••.•••••• 
!Ior~epo'''Pr .............................................. . 

Hm1tecl- · 
Eleetrfo, horHOfHl\\·e1'. ........................................... . 
Ot1wr power1 hol'HP{HJ\n•r •••••..••••••.•••••.•.••••••••••••••• 

Electri1! m11t111·s ow11e!l-
N11111h1!r ••••••••..••••.••.•..•••.•..••••••••••••••••••••••••••••••• 
1Itlr1-1ep1nv(~l' •.•••.........•••.••.......•..•.••..........•••••.••••. 

~nr1~1ic'tl to other eHtablishnwntH, 1wr~opowl'r ...................... --1 

l'nlil'tl 
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$!OX, lill7 
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()RE. 

By Is.u<~ .A. Hot11tww11, J>li. P. 

The statistics for copp<w oro in this roport Ill'<' thosp 
of mi nos proclndng ores, the priiH'ipn l or only valrw ol' 
whieh is their copper contents. The statistic:.; for orn 
dressing works (stmnp mill::; and com•m1trating plants) 
connected with copper mines 1u·n ineludml in tho rPtnrns. 
Copper is recovorecl also ns a hy-produt•t of tho snwJt,. 
ing of ores vnluecl chiefly 1'01· "tlrnir prncious nwtal <0011-

tnnts. All xtatist:it•s l't\lnLing· to tlw mining of tht>so ores 
arn iut·lwl<~d in Uw 1·p(-,111·11,.; for gohl n.n<l silver mine:,;. 
::-;nwl t.ers ltl'<' n•gardnd as mamt:l'nt•tul'ing nstnblishmeut:-; 
nrnl worn inc1udrnl in thn Hoport on l\fannfoctnres of the 
Un11sus of moo. 

'l'lw following t1tl>lo is a c•o111p1irnti\'t\ s1m1111ary of' the 
stati:-;ties ol' !'oppnr mine:-; l'rom lHBU to LHO':d: 

TABLE 1.-<!01'1J>AHA'l'IVE slli\lMAnY: 1s11n ·ro Hlll:!. 

-------------------····················· 
XmnhL•1· of miiieR ...................................................................... .. 
Xmnlmr of opemtors .................................................................. .. 
~tth1rlcd oflki11ls, ulcrks, otc.: 

Xnmhcr ............................................................................ . 
Snlnrics ...........•.................................................................. 

'V'ngu-enr11cr1'!: 
.t-\Vl-i.ruge r1t11nber ...••...•••..••.•.......................•.•.••.........•............ 
Wngt'H ..••••..•••.•••••••••••••...•....•...•••••.•••.•••••...•.••.......•....••....•. 

Contr1wt work .......................................................................... . 
)Jist~elln.11eonH expt~HHCS .•.•••...••.••••••••...••..•.•..••.••.•.•.•••......•..•.......... 
Cost nf supplies 1rnr1 n111tcri11ls .......................................................... . 
Prnrlnf!t: 

qnnntitr uf 01·1i mined, short tons .................................................. . 
1.:11ppe1• t•oI1Lt'nls of orc shippc<l mul millml, J1<Hm1ls ............................... . 
\11l1w Ell minu nf ore ship}ll'rl nrnl rnillt•rl ......................................... .. 

I 

1110~ 

JI.I 
HI 

I, ~OH 
$11 70H, ·Ifill 

~ll. 007 
~:!J. rn1, .wri 

$JHS1 7tiH 
$t.:m7,·Hlil 

$11,UK:I, 17fi 

ll,7Hll,llCH 
1i:.!r1, 1u1,1, n:.m 
~rd, l7H,O:lli 

IHHlll IHHO IH70 !KOO 

t") ·I~ "·17 
l"l ('\ 

·1711 ~Ill 
$1~m. :.mu t") 

·Ill, 7f11l \i, 11:111 
$Ii, ti10, 7HI "$:1.~u.11:11 

$:l:!7,lllll (U) 
$'1,Hi):l, 7f1H (') 
$f1,0llH, ti\H $1, :1\11, H~ll 

a, :ti~, 7-12 1,007.-11111 
!.!~O, fi1iU 1 ·l:Uo\ fill, IH>.·IM 

(') 7$H, t'fill, HOU 

l J.>ulnih~ll Jlgur11s ,'-ilwwn 01llr for ~Ji<•l1Jgn11 1 l\f011l1rnn, ,.\rl;i;1111u, 111111 'Xt•w Ml•xko. 
•Not rt!\1ortutl. 
a l•:Htllll} Hhllll'll1H, 
1 Formnun hwhHfoll in wn1 .. w·1 1 11rnL1 1·~. 
n Not l'l'JHn'tcrl HC]llll'l\Llli)'. 
OS11l1tl'il!H fm•Jurfod ill \\'11/.(l'H. 
7 V11!110 of r,,nO,Mll JlllllllllH oi ('llllJll!l' for \\'us[t!l'JI Hli\h'H llllll rn:l,HHO ponnrlH Inr 'l'l'll!Hl~~(.!(l ll()l J'c•po1·wtl. 

Dnri11g (;he fort,y-two year:-; eovorP<l l>y tlw tnhh\ t;lrn 
g1•owth of eoppcr mining hns been \'Pl'.Y nmrlwd, t;Jip 
nilue of prod nd.s badng illl'·l'l'itSP(l $+7,HlH,:·IJ..,J., or O\'\\l' 

fonrt,eenfold. The incrrnise in tho total 'vttg'Ps was 
~lH,335,245, or nearly olnnmfold. 

It wa:-; found that in mo:-;t of the 11eifr(', mines no sop
arate account, was kept for devclopnwnt work. The 
expenses of producing· mines, therefore, .include tlrn 
cost of clevelopmm1t work incidental to mining. Con
sidemble development work was done in minei:; that 
reported no production. .Most of them WPre lomited iu 
the \Vestern states, where thn minomlogfonl c•lrnmuter 
of the ore was described its tmrHerou:-; and ttrgent,ifer
ons copper, yet it wonld not be practicahle to classi:fy 
such mines as copper, or gold 11nd silver rni11e8, in 
accordance with the chief vahmble element of tlw ore, 
before they have become regular proclnecr:-;. In most: 

nn:-;os tlw wo1·k WlLH p1•orieentocl in tho Pxpcctrttion of 
clonlopiug- 11 gold arnl Ri1Vl'l' mi110. All ::-;uch mines 
Wt\l'l', tlwreforo, c.laH:>t'd llH g·old aurl Hilvm· mim.•s. 
DiH(·ind.ivnly l'oppor mirn•s in tlw donilopnie.nt stage 
wm·p roporte<l fmlll tlw following Htates: Mic•higrm, 10 
minp.:-;; 'Visc~o11sin, l\farylancl, Ooorgia, Tenlll'.Hsee, n.11cl 
l\fo-:sotlri, J mine rnwh. Tl1<• stitti:-;tic:-; :l'or tlwsP mines 
arC\ not iuclucled in tlw prnl'ncling· snnmuu-y for produc
ing mi110:-;, hut are }Jl'l\HPntod sopamtnly in tho following 
iit11t.onwnt: 

/)1•1·1'/up1111'11l ll'IJ/'/.o.' .!.'10.!. 

Nnmlll!r pf mi1ll'8 ................................................ - . . . .. • . 11\ 
Nu1n1Jer of 011uratnr~ . _ ................................................ ·... 1ft 
S1il11rlwl 01ll<d11!H, clorlrn, "''": 

N111nl1er............................................................. fl[) 
Hnl1trJPH . . . • . • • • . • • • • . . . . . • . • . • . . . • • • . • • . . • • . . . . . . . . . . . . . . . . . . . . . . . . • $ti·1, !!08 

\Vnge~rnu•t1l~l'N: 
Avomgu munhm' ........................... ........ ......... ....... 802 

nou~~.~f,t;';;:,;1:1':: :: :::: :: ::::: ::::::: ::::: :: :::: ::: :: : : : : : :: :: : : : : : : ::: :: : ~~81$~G6 
~l!Ht•oll11.neous cxp01rnes................................................. ~:18, ":lo 
Cost of Hll!l}llios 11ud m11terhtlH .......................................... $1:\r1, Sl7 
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470 MINES AND QUARRIES. 

.Z{1m1bm' <?f mhU!.~ and ope-mtmw.-The terms "mine" 
ancl "operator," as used in this report, require a word 
of exp1anation. In some cnses certain properties were 
combined hy the owner under one manag·ement and 
reported as one mine, whi1e otherH were operated as 
separate mines and so reported. When a "gTonp" of 
mines was inclnded in one report, it was very largely a 
irnitter of opinion whether all or Rmne 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 roliahle unit of enumeration waR 
the reporting corporation, firm, or individual. Among 
these were 2 corporations whose mines were operated 
by lessees and 1 holding company, tho Amalgmnated 
Copper Compn.ny. The c11pit[l,lization of the first two 
was a distinct element of the capital invested in copper 
mining, quite independent of the capit[l,l invested by 
the lessee, !lnd it was believed,- therefore, that thiR 
ought to be included in the total capitnJ:7,ation reported 
for the copper mining industry. As regards the Anml
garnated Copper Company, it is it matter of opinion 
whether it or the eompunies whose entire stock is 
owned by it should he regarded its the actual operntors. 
It was therefore thought prefernlile to show in the 
fable:,; the total number o:f companies reporting. I:f 
the holding company and the two lessors are exelndccl 
from the tot[l,l number reporting, then the nnmbcr o:f 
operators was 141. lf, on the other hand, the eon
stituent companies o:f the Amalgmmttecl Copper Com
pany are excluded, then the total number o:f opcmtors 
W!tS 136. 

Olwracter of nim1e1wl1.ip.-'I'lrn corpomte form of own
ership was the predomimiting· type in the copper mining 
industry. Of the 144 opemtors 1.00 were incorporated 
companies, 23 were firms or limited pitrtnerships, 1 !l 
wet'f' individuals, 1 waR It coopemtive association, itrnl 
1 was an estate. In Miehigan ttll copper mining oper
ators were iucorporn,ted. 

A smnmrtrj· of nJl coppt'r mines, classified by clrnmcter 
of cwnership, is presented in Table 2. 

II I Ineorporn ... 'l'otnl. I11diviltnn.1. Firn1H, etc) ted emu~ 
panics. 

;;:~;:~of nper11t~1rs .......... ---·~:;:;- [ rn 25 --·-···~~ 
Salaries . . .. . .. .. .. .. . . . . . . .. . · $1, 7us,.mu ~m, 095 $2:l, 30'1 · $1, 717, 111>!1 
Wnges........ ... .. .. ... ...... $21, lf>l,·Hlo $-l:H, Ofi\l $138, OJH $'!0,"79, :.!!IX 
Contraet work............... $188, 708 Sl, JOO SJ, ton srn:i, MK · 
M!Aeell1meons L•xpmrnes.. .. . . $1, 397, 46f> $31. 08·1 $7, 620 $1,35H,7lil 
Costof snpplles andnmtcrinls $11, OHH, 175 $202, f>Hl . $70, tlU:l $10, 809, Utltl 
Ore shipped 111ul milk•<l: I 

Short tons................ ll,4M,80H ltitl,83i\ I 11,178 11,296,H'i7 
x~m;;{\:~i~i~~ii8.:.'. ....... $51,178,030 $.'i91,H77: $11il,822 1 $ii0,421,i<:H 

Copper
Ponnds . . . . . . • . . . 621\ 00,1, riw 10, 3HH, .143 
V1ilue............ $70, 17n, 810 $91\1, O\H 

Silver .. .. . .. .. .. .. .. . $5, H:m, 206 $'l'l'l 'l'l" 
Golc1 ................. $1,8M,02f> $67:82ii 
Other melttls......... $19, 07f> $·18U' 

'l'otal gross vnlne. ..... ... $77, 882, Jr.ti , $1, il21, aa8 
Cnule ore soltl.. ..... $1\, 701, 92H '[ $UGH, 7H(i 
llre~se1l ore sold • . • • . $8, nm, UGO I $315 
Ore Rme!tecl... .... . .. $63, <17·1. 278 ,I $352, 2117 

2,ot>O,H02 
$:!07, 78B 
$32,•100 

$a,u20 
$GOO 

$2-H,71:.? 
$227,fiii-l 

$-1,~HO 
$12,1128 

----·"' -- _ . .--- .. --~- ··-- ---·----···--··-- ·- ·-- ·-·-···---·--···-·---

It appe!lrs :from the preceding tahle that the share 
eontrihnted by each class of operators to the output of 
the mines was as follows: Incorporn.tocl eornp1tnie:;, 
$50,421,837, or !l8.5 pm· corit; individuals, $504,317 1 or 
1.2 per cent; firms, $101,822, or three-tenths of 1 per 
cent. Abont three~:fonrths of the copper ore minml hy 
individuals and firms wits sold in tlrn crude state, the 
renmiuing onc-fonrth hdng dreRsPd or smeltPd at thn 
mine. The incorporated compitnics, on the contrary, 
sold only tl per cent of their ore in the ernclC\ sttth•, 
rntmely, tt product v1thwd at $4,5D5,588; the value 
of dressed ore sold hy thom waR $8,611,415, or 11.B 
per cent, 1t11d that of ore smelted n,t the mine or 
shipped to smelters opcmte<l by the sanw companie>s 
wn.s $r-m,1m1,1rn, or 82. 7 per cont. 

C!apita1 8toolc of 'h1cm')J01•ateJ, com11mdcN.-The ertpi
tiilization o-f- the incorpomtecl companies is shown in 
'I'ahlo 3. In !;he considomtion oi' tho capitalization or 
tlrn eopper mining· companies, it shonlcl ho ~ >Ol'IH'. in 
mind tlmt a portion o-f the eapital Rtoek of sorno of 
them represented the value of Rmeltiug plants owned 
and opemtecl by the same compttnic:-J. 

·, 



COPPER. 

TAnr,B 3.-CAPITALIZATION OF INUOlU'ORA'rED COMPANIER: 1002, 

Nu1nlier of ineol'porntetl cmnpttnies ... ............... ~. · 1 

C11pitnl stock llltrl bonds issued ....................•.. i 
Ctlpitnl stock: 

Totnl anthorized-
Numbcr of shttreH ....•.•.....•.......•.•.• 
P11rvnlue ..............•................... 

Tola! issuea-

Ilond~: 

Number of slmres .....•.......•........... 
llur vn111e ...... ....... --- ................. . 
Dividends paid ....•..•••...........•...... 

Connuon-
Anthnrizerl~ I 

Number of shnres ......•...... 

1 

Pnrvnlne ................... ~-· 
Issuert-

Number of sh11res ..........•.. 
Pnr vu.lnP ... .................. ~ .. 1 

niyirlenrls pnitl .............•..• 

1 

I'rof()rred..'... 
Authorizl'd-

Ntnnht•r of shnre:; .............. . 
Pnrvttlnc ••••.••••• •··•••·•••• 1 Issnecl-
Number.of shttrc!s •.•..••....•. 
Pttr value ..................... . 
Di Yi< lends 1ut!rl ............••.. 

Authorlzecl-
N11n1be-r ·--··········· ··--·-···-····-······ 
11

l).l' \'U.l\l(! •••••..•. , •. ,4.,,,, •·••••••••••• ••• 

·~~lll111-
Nnn1be1· •................•............... · .. 
l1nr vnl11e ....... .......................... . 
Intm·oHt ptti•I ...•..•....••••••.•.•..••..••• 

ARse•mll'nlR levlml. •.•••...•..•...•••••........••.••.. 

UnitL•d Stntes. 

100 
$:l7ll, 315, HOO 

•Hi, 218, 707 
$Hl, 788, 12ri 

a2, auo, 5GO 
$il72, 2·10, 27U 
$14, lltl, 002 

·12, 318, 707 
$·12H, il~l 1 H~5 

:n,1ofi,noo 
$301, B88, 770 
$13, lili7' 012 

2, 900,UOO 
$12, ·lti6, r.uo 

I, 2Ril,OOO 
$10, Hn1, noo 

$.J>18, DUO 

BO~l, UGU 
SO, D50, 000 

Sll:l,0211 
$11, 07[>, 580 

$17'l, fiOU 
$7, nri,7·18 

Arizonn .. 

:ll ·l 
$:U, 3U2, ·l\l:I $U,4!il,fin 

8, ilOU, 000 1, 250, 000 
$33, 780, uoo $10, o:m, 12r, 

tl, 011, 02ll 
$28, so2, uoa 

1, 000, 020 
$0, '1Hl, f>U7 

$:!, tlll7,0:lll $201, 111)0 

8, llDIJ,000 1, 000, 000 
$:!:!,78(),000 $T1, 7lltl, l12fi 

Ii, Dll, U21i 7ii0,020 
~2H, ao~, 9tm 
$3, Gll7,0:lll 

$-1,fiiiO, 0\)7 

............... 2fi0, 000 

[;;;;;;;;;;; 
$·1,8tlli,li00 

2fi(), 000 
$-l,HGli, MlO 

$201, 1190 

300,UOO . . . . . . . . . . . . . 
$3, 000,000 ··········· 

1>CJO 11111 ............. 
$:!, UUu: fi:1l1 ············· 

·····M,i:i;.iui1· ............. ············· 

-c~· ·~· ... -- • 1::::;, .. r:~~:]"'"""' 

Montmm. 

-----···---· '"-"~--··-··-

"_" _______ 
13 1 20 14 

$7 1 7!m, flHG lt2, Q()(), 000 $·lfi,.1f>:l,70ll $~Ml 1 r}·l8, ·100 

10, 91>1, DUO 20ll, 000 1, IHiO, 000 ti, HUf>, OOD 
so, oori, ooo $2, 500, 000 $.W, 000, 000 $2\10, ti2f>, 000 

8, OS!i, /\UO 100,000 1, uos, 150 {>, 701, lU•l 
$7,7ilf>, /\85 $1, 500, OUll $·1G, •Jr>:l, 75U $2fil, M7, ·IOll 

$7, 000 .................... $3,WO,OllO $H,a~m, u10 

8,851, OtlO 200, Ollll 1, IMiO, OOtl n,:1-m,ouo 
$i I 8{if)I 000 $2, /\0(), 000 $W, 000,0()0 $2D·l, 62f>, Ollll 

7, 101, fl()ll mo, ouo 1, OOH, lfiO fl,t;f>-1,1\H 
$ti, 7fi0, OHf"1 $1,iillll,000 $-lli,•lii:l,750 $2·1fi, M7, 400 
........... ................ $3,WO,OOU $11, 17f1, ll7ll 

2, 100, 000 .................. ................. flO,Ullll 
$2, IUO, 000 .................. ................. $[>, 000, 000 

08fi, 000 ................... ::::::::::::::\ li0,000 
$\18f>, 000 . .................. $fi,00ll,OOO 

$7, UDO ................ . ............... $11>0,000 

............. liOO ··············1 2,HOO 
............. $fi00, uuu .............. , $2,HOU,111111 

············· noo ·---··-······· I 2,0111 
............. $fiOU,000 ··············[ $i,1101,1100 ............. $UO, llllO • . •• • . . • • • • ••• $l:l2, Ollll 

············· .............. $7,:lliH,B·IH j· ..... ........ 

llt1lh. Vlrglnln. Wn<hhig· lw1"""11"ln. ton, 

" Nmulw1· of incorpomtL•tl t•nmpunil'R ...............•.. ·I ll I ' 2 
CapitnJ stock and bonds l•,lll'ti................ .. . .. • . . $8, ~2'1, llllU $8, 000, 000 $~,MU, UOll 

Citpital stock: 
HH7f1,llllO 

ll 
$0, H22, fl!r1 

1 
$lll,OOU 

1 
$1,000,(11}(1 

471 

Ncvnc111. 
-------

1 
$Hr., r.oo 

200,000 
$100, 000 

173, 000 
~Hn, r.oo 

2011, 0()0 
$101), 001) 

173, 000 
$8G,fll)() 

.......... 

W)'fllll· 
Ing. 

1 
StH0,11110 

'l'otnl anthnrizetl-

1 

Number of shnrt>x . . . . . . . . . . . . . . . . . . . . . . • . . ll, ROil, oou :mo, UllO :Ill, 007 
Par \'ttlne. •.. . •.. . .•. . . • • • • . . .. . . • . .• .• . • . . $12, JOI}, OUO $:3, UDO, 000 $:1, 700,UUO 

21111,(}(lll 
$ii, 0011, U(lll 

ll, 702, f>l)() 
$li,H7fi, 000 

2llll B,(i()ll, 11110 •Ill, (1[10 1, UllO, 1100 
$10,llOO $B,f>lltl,Ullll $1,1100,1100 '$1,llllll,11110 

'folnl iR.quert- , 
Number of slrnres ......••..............•.. ! 3, rnm, llliO auo, ooo HI, UU7 
Par value ••......•.•...••••••...........•.. ! $H, Mil, lltiU $:3, uuu, UUO $~. r.otl, lllllJ 
Divldcncls J>ttitl ...••.•.•.•.•.•.•....•.•.•.. i •••••••••• 

Common- i 
Authnrlzecl- . j 

Number nf Rlutres ••••••••.•.•.• , n, KUO, llllO :mo, ouu :m, 007 

Issnetl-

l7i>, 01111 
$·1, :17f>, 0011 

200, lHIO 
$ii,llOll,OOIJ I l'ttr vnlne ..................... -11112, 1!11), DOD $:l, 000, OOIJ $ll, 7UO, O()D 

NnmlJer nfslmrL•s . . . . . . . . . . • . . B, ll:lil, llfi() mm, Ullll 1H,007 175, llOO 
Pttr VlllUt'...................... $H, IHll, llliU $:], 000, ouo $~. fillO, ()01) $·1, :mi, ()00 
Di\•identls ].Htitl. ............................. '. .................................... . 

l'roferrcclAnthorizetl-

a, 7112, noo 
$ll, H7i>, 000 

:l,UH,rilla 
$!i 822, nm 

$53•1, 000 

Wll 
$10,llllll 

·lO, 000 
$1,11011, uoo 

IH0,11110 
$1i·l0, 1100 

200 ll,IW(l,1100 •10,lh>O l,()IJ0,000 
$1 O, llOO $:l, 000, 1100 $1, 11011, 000 $1, Ullll, llOO 

200 
$10, 000 

.JO, oon 
$1,U00,000 

ll·lO,IKJO 
$11-JU, 000 

Number of,qJmres... ... . . . . . . . . . .• . • . . • .• . . . • . . .. . . . . . . . . . . . . . •. . .. • . • ••• ••• . .. .... •• • • • • •• •. • ••• • • .. • • • • • . fill(), 000 •••••••...••••••.••••• 
Purvnluo...................... .............. ............ ....•••...•. .•••••••....•• ••....•...•.•• ...•...... $/i00,000 •••••••••••••••••••••• 

Issnert-
Num her of H ht11•es ........................................................................................................................... . 

Ilnn~~l~t~:~~g~~- -~l~~-I~~~\:~:~: ~>~~!~~ '. '. '. '. '. '. '.'. '.'.'.'. '. '. '. '. : : :: :: : :: : '.'..~: '. '.'.'.'.'. '. '. '. '. '.'. '. '. '.'.'.'.'. '.'.'.'.'. : ::: :: : : : : ~~'.1 :
1 '. '.'. '.'. '. '.'. '. '. '. '. '. '.!'.'.'.'. '. '. '. '. '. '.1'. '.'.'.'.'.'.'.'.'.'. '.1'.'.'.'.'.'. '. '.'.'.'.'. '. '.'. '. '. '. '.'.'. '. 

P11 r vnlue. . . . . . . . .. . . . . . • . . . . . . . . . . . . . . . . . . $100, onu . . . . . . . . . . . . . . . . • • . . . • • . $1i00, Olli) .•..•.......•.••..••.......••....... j .. - - - . - - .... · · · · · - . - .. 
Ir-<!-'\ll~cl-

Nnmber... ... ..... .....•.. .•. . . .• .•..... ... 7;; . ...... ..... . . ..•.. ...•. fiOO ......................................................... . 

A'·"'ssment!?!~ff~~!'.~~'~:: :: : :::::::::::::::: :: ::::: ::: :: :: : : ~~~'.~~~:I::::::::::~.~:::: ~:_:j~:~--~:: :?_~J~~~~- : ~~:~~~,; i1il()~~::::::: ~~~~:~~~: : : :: : : : :: ::: : : : : : : : : : : 
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As shown in Table 3, the division of stock into com
mon nnd preforred is not genern,l with copper mining 
eomprmies. There wore only l1 compimies reporting 
hoth commcm and preferred stock; up to the close of 
the year 1H02, 1 of thl~::>C had issued 110 stock of ei thel' 
kind. The h;sue of bonds was not fawored generally by 
copper mining companies; there were only G compm1ie:..; 

lmviug houded inch~btcdness, ancl of the $ti.!l50,000 
of houcls anthori;,,cd, $G,1l75,G30 W!'rc isim<'d. Asses,,;
ments on stock were nbo nnnswil. the total amonnt 
le,ried by all cornpnufos .-;iiwn organization hdng only 
$7,725,748. 

The following table showH otwh chtHH of capital :-:to1·k, 
nnthoriy,ed nnd is:·nwcl, in c1fdnil: 

TABLE 4.-INCORT'Ol{ATJm COi\1PANrns, GHOUPED BY CLA88 OF STOCK: rnn2. 

CI.ASS CH,.. 81'0CK REPOltTI.:P. 

Numlier of 
in~!orpot·n
tl~(1 COll:l
j)ttUieS. 'l'otnl. Common, I1refern•tl. <~01umon. 

'l'otttl ....... ....... .. ...... ... ...... .......... ...... 100 $.J.11, 7~8, 12ii $.J:.m, :t!l 1 H25 $1~, ·100, rillO $:l7:!. 2·10, ~70 $:ltll, SHH, 770 $1\1, ~51, >.tJO 

Both eonunon ttnd Tlrcforrerl. ... 0....................... 1 G 1J2,8:m11:m HO, BOtl, li'.lfi -... -. ~. ·lil!i, f>OO 1-· i\fi,Hltl, iiU7 .lf,,9t:Hl,O!.l7 Ill. ~:1l,i100 
Common only . . . . . . . .• . • . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lJ.1 :MH,9fli1,0l!U a.1H, ur.r,, ooo ................ 1 :llfi,•12:l, li73 arn. i12a, n7a ············· 

1 One l'tm1prmy hncl i~~ll(lrl no eomnmn or tiroforrti<l ~t:oek llll to tlw elo~e of HlO~. 

'l'he capitltl stock shown in Tttble 3 includes ft dnpli
cation since the capitaliy,ation of the Amalgmuatcd Cop
per Company, a8 well as that of Hs constituent corn
pm1iel'l, is reported. Table 5 shows the c11pitali:mtiou 
of the Arrn1lganrntcd Copper Company ttnd l~ach of its 
constituent copper mining comp11nies. Neither the 

parent comptmy nor any of itH constituent comrmnios 
hits preferl'ocl stoek. The Amalgmuated CoppPr Com
pm1y owns the entire cttpital stock of the Colomclo Snl(l] t~ 
ing and Mining Company, ttncl of the W nshou Copper 
Company, u,ncl 11 eontrolling· intorcst in the otlll'l'll. 

TAllLE 15.-0APITALIZA.TION 01? THE AJ\:LALGAl\iATED COPPEH COMPANY ,\ND JTR CONSTITmrn·r COMPANIER: l\!02. 

-===================;=====-=··-==~.=- 1·m·l~lON .RTOCIL- -·-----:==--- 11-·==c::=c-_c--__ .. __ . __ ... __ .:·~·ll~:;,:.-· '· ._ -'''""'·"""""'-·ccccc_c;:;~ 
····-··· --··---- -··-··---·---··-···-·--1---

COMPANY. Anthoriz"<l. I>sUetl. r A11thnrir.t•1], [HSUL'tl. 

i>lw.r1~R. Pttr vnhw. Sl!llres. --··-~~·~tllt;;~-·-
1

1~~1;1lwr.: l'nr v11lne. Nn:~lhL•t\f l'1u· rnlne.-· 

------------------- ------ - ------ ,I·~--- )·-·---··· ...... ~ .. -- :.--

±::;~Jgr~a:;\6~~g~f!11~fr~:&~~finn);::::: ::::: :: : :: ::.:: l: ~U8: 883 $1~3:888:288 Ullfi:ririg s1m:: f,f,fi:8m: \: :: :!: : ... :ll:ll:l:il:::: :~l:,: .. :l(:Jl:l.:O:(:ll:I: : : ::: :,;,l:ll::l1:: :: : :~:.;,,:,!: ,:(:ll:H:I 
Boston nml Montrum Consolldu.tcrl Mining Compm1y. li>O, 000 H, 75ll, 000 lf>O, 000 U, 7i10, 000 " • 
Butto tulfl Boston Co1rnolldn,tt\cl Mining Company..... 200, 000 2, 000, 000 2UO, 000 2, 000, 000 I I, 1illll 1, f\00, 000 l, rioo 1 !, rioo, !Jl~I 
Colorado Smclting11nc1 Mining Compirny............. 100,000 1,000,0()() 100,rnm 1,0011,0011 i .......... :···· .. ·······--· ....•.•.... 1 •••••••••••••• 

ParrotS!lverundGopperCompany.................... 2il0,000 2,8110,000 229,HflO 2,298,oOO '·········· .......................... 1 •••••••••••••• Wnshoe Copper Company·-···--...................... 200,000 20,000, 000 30,,HH il,O·lti,•100 ("" •. ··(· .... ................... 1 ............. . 
-·-~------·· -----·- '"~- ~· 

.Dt'.·11/dmuls.---The tot!tl amount of dividends pn.icl in 
1fl0:4 wmi $14,UG,002. Of this amount, $3,077,700 wi1s 
paid by the Anrnlgamated Coppel' Company. These 
dividonds 1vere derived partly from tho diYiclonds 
decfarecl by its constituent companies, and partly from 
the earnings of other prnperties of the Anmlgamated 

Copper Compnny, Huch aH coal mines, i·aihmy .... ! L't''· 
The following t.tible shows the eapitaliy,n.tion nrnl diYi
dends of all tlividoud ptiying con11mniPs, with tlrn l'Xt'C'P· 

tion of the Aumlgnmnted Coppnr Compauy, awl al . ..;o 
the capit.alhmtion 01' the companie:-; that ptticl no divi
de\1ds in 1H02: 

TAnr.g (l.-INOOHPOitA'.rim UOMPANIES, OLASSIFIIW \VI'l'H HELA'rION 'rO lllVfrrnNnS, CAPITAL STOCK, ,\!:{]} 

BONDS: HH12. 1 

CAl 1T'l'AL STIJCJ{ .ANl> JJONJ1H. 

Di vi<len<l pitying comptmks: 
Total c1ipit1tliz11{,ion ........................................... . 

Common stoek ............... _ ................ _ ........... . 
Preforrccl stoclt ........................................... . 
Jlonds. _ .................................................. _. 

Cmn~mnles by whld! no c1ividernls wcrn pnld in 1002: 
'lotnl c11pitnllz1ttlon ...... -- ................................... . 

Common stock .........•................................... 
Preferred stocl< ........................................... . 
Bonds ..................................................... . 

Nmnller of 
Hh11rcs or 

hondH. 

(i,\)(l3,800 

5, 202, fiOO 
1,·100, 000 

301, 30() 

37,068, 8.57 

35,illlG, 207 
1, 5110, 000 

2, lh'lO 

Authorized. 

J>nr vnhrn. 

'.l'otul. 

$1fi7' 783, 125 

1521 f>lG, ll25 
10, 9iill, 500 

•I, 300, 000 

125, 9fl5, 000 

121, 80f>, 000 
1, fi00,000 
2, (i50, 000 

1 

Avc;.~gu 
11ershnm 
or bon<l. 

$2li.a2 
7.sa 

11. 90 

B.10 

a. ,12 
1. 00 

1,()()0. 00 

1 E>:elusive or the Amnlg1tm11tcd Copper Company. 

Nun11Jer of 
slu11·eH or 

ho111ls. 

·I, 117, 977 
usri,ooo 
:J00,4M 

20, 7m, 278 

25, 4118, 7CJH 
B00,0110 

2, il7() 

Pttl' Ynhw. 

'l'otnl. 

$110, Ul13, •lf>7 

102, Ol11 ·l27 
10 1 fJfi} I f100 
a, 500, r1:·10 

107 I ·HJ.!, 3,13 

10·1, li89, 3-t:l 
300,000 

~,070,000 

AverngL' 
JH.H' H hnt·e 
11r hnrnl. 

$2·1. 9\} 
10. 71 
11. Of> 

4.17 

Ilivi<ltllltls 
Ill' flltlH'l:'~t 

]llli<l. 

10, fit'9~ :!f1~ 
'1·18,\Jll!I 

1:.!,000 

l:l:!,f>Ot.I 

·1.11 ............. . 
1.00 ............ ·-

J, QOU. <HJ 13:!, ii(l(J 



COPPER 

There were 18 dividend paying compa11ieH, with capi
tal stock isHued to t.he value of $113,4G~,!l~7; whereas 
81 companies, with capital stock iHstied to the VtLhrn of 
$104,889,343, declared 110 dividcu<ls. DiviclondR 011 

$10,551,500 of preferred stock wnrn declared l>y 4 ('.om
pttpies; the mte of dividends avomg(\d 4.}l pm cont. 
No dividends were dec!ttred hy thcRc companieH Oil th!'ir 
common stock, which was issued to tho 11mmmt of: 
$45,1)65,097. Two comprrnics with prcforrPd HtOl•k 
authorized decfared no dividends; t,lw authorizml pre
ferred stock of these compn.nirn; WlLH $1,rrno,ooo; the 
amount issued, ~1300,000. 

Dividends on common Htock were dochtrocl by 14 com
panies with nn authorized cttpitttliz11tio11 o:f $71\ 150, llOO, 
of which $56, H4G,330 wits ontstanding-; 110 prnforred 
stock was 1rnthorizecl by these compttnicH. The nvemgo 
rate of dividends on common Htock waH 18. () per cent. 

A eomparison between tho par yalnes o:f dividend 
paying and nonclividencl pitying Htoeks iH not without 
intcr(1st. The avemgc par Vttluo IH)l' ;-;Jmre o:f <liviclon<l 
pEtying common stock was $21.0i, wlrnreas the avomg(I 
pitr vnJuc o:f a share of common stock on whi<'h no 
dividends wore declared waH only $4. n. SimihLrly, th;\ 
par value per Rhare o1' preforred stook was $10. 71 for 
dividend paying and only $1 :l'or nondividond pnying 
companies. It is apparcllt that the type o:f mining· 
enterprises, for which capital Htock is issnod nt $1 nnd 
less per share, is more :frequcmt among nondividond 
pitying than among dividend paying companies. The 
latter are, :for the most part, concernH tho capital stock 
of which is issued at prevailing commercial VtLluos por 
slrn,re, viz, nt $25 and over. 

The following statement shmvs 'tlrn stock and liond::; 
on which dividends and intoroHt were rmicl: 

Cla.~seR of Htock and bondR on which llil'i!lm<ls a111l intcr1:,qt w1:r1: 1ulitl: 
.l.'J02. 

--.. ---··-------"-----·· -·-·-· .... ·-···------~ 

CLASH, 

l~tnn111011 Hloek ... 
Preforretl Htoek .. 
llornls ........... . 

NnmlH'l' 
of omn
pnnit~H. 

J.1 
4 
·l 

$7ii, lflil, 000 
10, uor.,rioo 

a, HOO, ooo 
$flll,iHli,8:10 I' 

10, fir.I, fiOO 
:l,OIJI, 000 

·- .. _. ________ -

$101 fiHU, 202 
1 !H, \100 
17·1, f>\10 

18,ti 
4.3 
r1, H 

The total mnonnt of iu teru:-;t paid Oil houds wtLS 
$174,500, of which $132,500 wns p1Lid hy cornpanins 
that declared no dividends in Hl02. 'l'ho mte of inter
est on bonds averitged 5.8 per cent. 

A number of corporations opemted both uopper minm; 
and smelt.em, and some were interostcd in othor prop
erties, such tts coal or iron mincH, milwn,ys, ck. 'I'hc 
dividends reported for such companies wore derived 
from all those ROUl'CeS and can not ho segregated. 

A compamtive smnnmry of dividend paying com
panies-with the exception of the Anmlgauuttecl Copper 
Company, which, being merely a holding compi111y, is 
therefore excluded-and those which declared no divi
dench; in 1902, is presented in Table 7. 

T.\BW 7 .-Cum1111rr1ti1w R1wmw1·y of dividclld 1111yin11 and nomli 1·i
il1'11d jlll!fiil!/ "llllt}lfl1li/?,<: 1.'!0:J. 1 

NnmlH~l' nf comrnmlt'H . .............. . 
Kn,lnrlt•K . ...•..••..................... 
\VngPH •.••••..•.•......•.•............ 
Contrnot work ....................... . 
~rism~llnntm11H cxponi-il•H .•............ 
Cost of m1p11lit'H mul 11111teri1tls ...... . 
Oro shlppl!cl 1111<1 millml: 

Klwrt. tmrn ....................... . 
V11Ino of prndu"t 11t mhw, 1111111 .. 

A vcrngo por com1Htnr ....... . 
Bn11!11ncontents

Coppor-
Ponncl:-i .................. . 
V11hw .................. .. 

HllV(lr ........................ . 
Go!<l ......................... . 
Otlwr nwt11ls ................ . 

'l'otul g-roHH vnltw ................ . 
Avm·ngt1 }H'l' ton ............. . 
Crwlo ort\ Holcl ............... . 
Dl'U!-o!Hl~fl om H11l.:,l ••. , .•...• , . , . 
On1 1411wlto1l ................. . 

Divi<kllll Nmt<livi· 
'l'otttl. }llL)'ing C~fllllw <h•ntl }11tying 

1mult~H. crnn1mnles. 

!10 
$1, 712. :lllti 

$:101 mo, ~\lH 
$1H:l, r1tl8 

$1, ao.~I 7til 
$111, HOU, onn 
ll 1 2Ufi,Rl17 

$ou,.m,HB7 
$f>O!l, Bll 

0121 0110,:.!H·l 
$11\1,0•JH,\J:l:l 

$r1,4Ci11,112.1 
$1, 782, 27:1 

$17, \IHfi 
$711,arn,:un 

$Ii. 7r, 
$·l, fi\lfi, fiHH 
$8,lll l, 41!i I 

$11:1, rnu, 11:1 I 

1/l 
SW,7H 

$10, 3ii7, 1111:1 
$\12,88"1 

$M2, 1.mr> 
$11, lll8,·l7U 

aH:l, R\l·l, 005 
$4a, 2:m, liil3 
$2, 8·ln, R?l 
$1,11111, 281\ 

$lfi,fi27 
$·17, 2tl7, 3:l7 

$8. 20 
$2lG17, liti7 
~mm, 07-1 

$·t:l, 7'10, GUli 

81 
$UH71 li32 

$10, 221, Gll5 
$\11, 18-1 

$HJi1, H()fi 
$-J' 11.Hi,.l 87 

5,fliJ;{18,~il 
$17,.~lll, llH5 

$21fl, flsa 

1 J<;irnlu"in• of tlw Amalgnnrnllltl CopJll'l' Crn111111ny, whlt!h Is mm·"l)' 11 h11!11!ng 
!'ompm1y. 

It muHt ht) bm·no in mind tlmt tlH1 payment oi' <lid
denclK in IL given yrnn h.; not indicative 01' profitH Panwd 
during tlrnt ycnr. Di dllnnclH nmy hn c1ndarnd hum the 
accumnlatnd snrph1H of fornwr yrnLrft On the othor 
lrnncl, t.hn foilnrn to llrn~larn n <lh,iclnml dum: not llPt'l'H

o:mrily Hhow tL loRH; Llw l'ttl'llingH may luwn hcon in \'PHtc•d 
in clnvl'lop11w11t work, iu tww rntnipmtmt for tho plant;-;, 
in aequiri llg' IH\W propPrL,r' (\t(', Homo or tlw pri nl'ipnl 
eopper mining eomptLHinH iu·o elm10 corporationH, t.ho 
sto<"k of: whieJt iH hl\ld Jiy IL limitod l\lllllhlll' of p01'801lH, 

A::; tho Kluu·ps tU'll not on tho nmrkot, it i::; o:ftt>n tt umt.tor 
of indiff m·mrn<\ to th11 Kl:<wkholdnrH wlwthor IL dividnnd 
iH de(·Jm·l\cl or tho not mtr1ii.ug·::; 1tro iweumttlat·.ed a::; ii 

-:urplus. 
The chfof cliffnrmH01Js disclo;;ed by the proeecling tiLble 

IH~tw()(m tlw di vide11d p1iying corpor11tions and those 
whid1 paid no dividoudH in lfl02 aro ii;; :followH: 

Fil'st. Tlrn g·rttd(\ of ol't\ mined w11s higher with the 
forninr thnn with tho l!itter, viz, $8.20 iwr to11 ns 
ngairnit $5.25 per ton. 

tlocond. vVhere dividends were pn.id the ore was 
nrntrly nll smelted !Lt works eonnectod with the rnine:,;, 
whermtH iu other eases much of: tlw ore wns sold. 

Third. The 1wemge value of protluct per diddt>nd 
payiug· company wits $1,82G,581), while the ayeragu for 
o(,]rnr eompttnies W!LH only $21G;583; app!irently it was 
tho hwg·oHt companies that decfarcd dividends in HHJ2. 

The -census returns for 1002 cover a yonr of low 
prices of copper. A eompari:mn with the dividends 
for previous ymtni will be fonud 011 IL subsequent puge, 
in eonnoction with ii Htudy o:f priceK. 

/fo1ployeeN rt/Ill '1Ntf/!!8.-W ftge-carners constitntPd 
H5. H per cent of the total number of employee:,;, and 
thoir wageH were H2. B p(~1· cent of the total sahtries and 
wages. 1'lible 8 shows, by states and territories, the 
1werage number 0£ men, and of boys nuder 16 years of 
age, employed during each month. 
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TABLE 8.-AVERAGE NUMBER OF WAGE-EARNERtl EMPLOYED DURINU EACH MONTH: l\l02. 

United ' Arlzmrn. C1tlifornlit. Colomdo. Mkh!gtm. Montn1rn. Nc'l'(•~•t.ex
Sttite~. 

All other 
ll!tth. HhLt~snnd 

tel'l'itorics. 

------------------1-----11------ ---··--~---- -· ---·-·· ------~-- -· -----··--·'"- ------
Men JG ycnrs and over: 

t~~i~~~:::::::::::::::::::::::::::::::::::::::::::: 
April ..... ·····-········ ............•................ 
Mny .....•.••.••••.•.........••......••••............ 
June,,, ______ ............... -........ _ ............. . 
July .................................. _ ............. . 
August ............................................ .. 
September ................. ___ ,,_ .. __ ............. .. 
October .......... -................................. . 
November ......................................... . 
December .......................................... . 

:Boys uncler 16 years of age: 
January ........•.....•. -........................... . 
Febnrnry .......................................... . 
March···········-·································· 
April .................. - ..... _ ...................... . 

~~1i:re:::::: :: : : : :::: ~ :: : :: : : : : :::::::::: ::: : ::::::::: 
i~ltiHt::::::::::::::::::::::::::::::::::.::::::::::: 
September ....... -................................ .. 
October ............................................ . 
November ....... -......... _ ....................... . 
December ... --· .................................... . 

24,881i 
24, 6f>8 
2fi,ll02 
2H, 088 
21,on 
'2H1 46fi 
21l,83H 
2'1, \lllR 
25, !i9H 
26, 273 
~fl, 720 
25,ti3H 

111 
110 
113 
lltl 
110 
106 
112 

92 
92 
93 
9l 
93 

H,03·1 
3,1\19 
B, 709 
3,!l8li 
H,9H 
B,937 
3,8'1-l 
3,80i 
3, 71-1 
:l,7•12 
8,Cilirt 
:~. 791i 

The average number of wage-earners was g-rentest, 
2'7,188, in May, and 1e11st, 24,'768, in Fehrun,ry; the 
VEtriation during the year wits not marked. 

In the following table the n.verage number of wage-

117 
112 
12-1 
12U 
12.1 
117 
UH 
117 
ll:l 
llfl 

97 
97 

13,839 r11 nos Ill mm 
13, 257 ll,lll~ 121 fllJ 
13,07!) n, sna l·ll ·!UH 
l'1, 118 11,:llJ.l 11\0 mm 
H,512 !i, 507 HO fl13 
13, 9112 ti,f)B~ 178 f1l3 
14,~<1\) Ci,tifili J.17 528 
13, 7C.O tl, ltl8 JK2 493 
13,UUO ti,Bl7 llll •JH7 
13, 973 O,llHi> 212 .1:10 
13, 490 G,H:JH ~12 ·100 
l:J, 711 {i,(Hf) !!02 •J(J.l 

i1 H I 
27 .................................. .. 
27 ................................... . 
2H ....••...•..•..•....••..•.......•.•• 
27 . ····••···· ........ ----- ...... •·•·•· 
20 ............................. - ----·-I 

742 
m;s 
701 
706 
7'!.7 
!l51 
651 
6f>7 
587 
(J05 
1'>78 
591 

17 
17 
18 
HJ 
17 
17 
17 
17 
H 
H 
11 
J.I 

ea.rncrs iit eertn.in specified rate8 of ptty is shown for 
the v1lrious classes of employees, n.nd n.1so tho porccnt
n,ge which the number at mwh rate forms of the totuJ 
number in the clnss: 

TAHL1' 0.-DISTRIBUTION OF WACTE-EARNl~HS ACCORDINl+ TO DAILY RA.Tlm OF PAY, BY OCCUl'A'rIONf:l: H102. 

All oc.mupn.~ 
tlons. EugineorH. Fire1ncn. 

MnchlnlstH, 
hlttcksmithH, e1tr
r•entcrs, !lll<l oth

er tneehnnirn-1, 
Mhwrs. Miner~' lwlp- 'l'lmbcmwn Boys nrnh•r lfl All utht>r 

u~·~ ' ILIHl trtwk \,'ClU'H. WlJ.fl't.H~l\l'llPr:-i.. 
· · lttyerH, ~ 

RATE l'Ell DA 'I:' 
(DOLJ,AllS), 

Aver- rer Avm·- pi Ayer- p, P• Aver- 11er Aver- PPr A\'Ol'- Por Aver- Pt•r .Axer .. P(•l" 
ngo 1tge , , u.r ngu , i ur .A vornge 

1 
, v..r . ttge nge · ttg'l' ngo · f ttf"P 

nunl- c~ontof nnm- tLntof llllnl- ccnto.f ntunber. c~,utof nnn~- mm.tor llllln- uentof ntli~- em~tof lllllll ceut11 1111)1\ t~t·ntof 
her. total. bur. t.otnl. lll'1'. totnl. t11t1tl. her. tutnl. lJl'l', totn!. hl•r. tohLl. hL·r." tnttil. hL'I'." tntlll. 

----------- ------
-~~; 100. 0 .J~; ··l~~.-~-1- 1, 819 100. 0 ;; H21 HJ~.~ ~,;;,7 l 00, 0 ~~~I- 100. 0 ·--~OB 1110. 0 K, 10;, 100. 0 'fo!ttl - - ....... ., . ., .... I 20, 007 100. 0 

0.50 to o.u .................. . 
0.75to0.99 ................. .. 
LOO to 1. 2·1 .................. . 
1.25 to l.'19 .................. . 
1.50 to 1.7-L .... _ ............ . 
l.7f, to 1.99 ................. .. 
2.00 to 2.2-L ................. . 
2.25 to 2.·19 _ ................. . 
2.50 to 2.7'1 ................ .. 
2.75 to 2.99 ................. .. 
3.00 to 3.2•1. ................ .. 
3,25 to 3.·19 ................. .. 
3.liO to 3. 7<1. .......... - - .... .. 
S.75to3.99 .................. . 
1.00 to •1.2<1. •• : ... ..... _ .... .. 
4.25 ancl OVOL' .............. .. 

20 
•19 

201-
SOK 

1,817 
3, 85·1 
n,2n 
2,01m 
21285 

Olil 
9111 
131 

0, 7,12 
IH 

OOi1 
877 

0.1 
o. 2 
0,8. 
1.•l 
7.1 

12. u 
24.1 
8.0 
8.8 
~.I) 
3. 7 
0.5 

25. 9 
0" 
4) ·-i 
i: [, 

... ~.~'.'.~~~~
1

~':: ........ :.T~---_-:::·:~ ....... ~.~~~= •. ·.::.:~ --·:;· -li:?:~..... ....... 12 11.7 11 0.2 

.. ... 2. ···a:4· ..... i .... 0:2·1 ........ :i· --·u::i· "_'l <~i 2 ... ii11· ... H:x- .... T ... ii:?· 2~ 1Z:1 ~.~ 3:¥ 
29 5, 3 \l 1. 9 , 10 O. fl Ill 0. fl HH 7. 0 .. .. .. . • .. .. .. H·l :l:l. 0 l :17 1. 7 
lU 1.8 lO 2.1 !l2 1.H :Ill II.ii 77 ll.1 l·l 1.!1 7 li.H 1,!i!il 20.fi 
27 4. 0 7H lti. 0 90 ·l. 9 i lil7 1. I 197 BU. 0 \)fi 11. 0 .. .. .. .. .. . .. 2,-t:JO ao. 0 
7•1 13.4 119 :!-J.•1: 2sa 12.H :i,2rn 2rd BHll 211.1 ar.u .n.n 12 11.1\1,1128 2:1.s 
•13 7.8 ·I o.H' 187 7,r, 1,ao11 io.2 rio ·1.0 liri 11,.1 lll !1.7 .ms r1.H 
Bfl 1;, s uu 20. :1 , 2no l·l. s I, o7u i:u au 2. ·t a2 :i. 7 ....... 

1 

mu 1. 11 
02 11. 2 8 1. 7 fl8 :l. 2 3HH 2. 9 HI 0. H a 0. :I .. . .. . .. .. .. • lf12 1.11 
21 B.H 20 ·Ll 178 \).f> :17·1 2.!J lH 1.•l 2H a.a ...... ....... :m ·I.II 
8 1. 5 1 o. 2 .rn '2. 1 7 ( :.!) •••••• _ • • • • • • • ~t 2. ·1 . . . . . . . . . . . . .. ,1r1 o.r~ 

2r) ·Lfi 1:u 2;.n 2~7 1'2.r1 n,5il'2 .rn.a a:-: a.o 201 ~4.o ...... ....... :l;~u · n~u 
10 1.8 2 0.·1 2·1 1.:1 1 (~) ....... ....... 17 2.0 '\ ............... \ ............. . 

ltl7 BO.H 2 ll..t 27:1 1'1.0 ·10 0.:1 ....... ....... !!ti :1.0 ...... -1....... \li J.·~ 
ao 1.0 ....... .... 2;;0 nx 111 0.1 ................................... ·------ 12 o.u 

··---·---.~--·--···""">·---- - '"' ··-··---~-- .. -···-. -··-'"--·--· ··~-····-~-,,. 
1 Includ~R 2,200 mluorH, 1tll in Michigitn, who were ptilcl In 11rn0<.mltinec witlt the mnonnt of work done; for these tho ft.c:nres shown in this tiiblo i·upreK<mt llYl'I'• 

age d1til y e11rnings. 
•Less thun one-tenth of 1 percent. 

The range of wt1ges for the bulk of the employees 
was from $1.50 to :j\m.7,1, 24,324 wage-earners, or H3.5 
per cent of the total number, being included lx~tween 
those rates. Practically all those classed ns miners 
were pnicl at least $2 per clay, and 5,552 of them, or 43.3 
per cent, recei vecl between $3. 50 and $3. 7 4. Most of 
the highly paid miners were reported from Montana 
and Arizonn. Of those classed as miners' helpers, 1,25'7 
in all, 66. 3 per cent were paid between $1. 75 and $2. 24, 
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 $ii.GO or 
over were reported from Montann.. 

There wa8 also n. wide range in tho rates for engineer:.;, 
firemen, mn.chinists, and other mechanics. In each 
of these three classes more than HO per cent 0£ the 
wage-earners received $1.75 per d11y or over. Thtl 
proportion receiving $3.50 or over wns as follows: 
Engineers, 43.6 per cent; firemen, 28.3 per cent; 
and machinists and other mechanics, 42.Ci lJCl' 

cent. In each case the greatest numbei· at rates of 
$3. 50 or over "\vere reported from Montana and 
Arizona. 
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The number of boys under Hi years employed wa:-; 
small, only 103, or less tlmn five-tenth:-; of l per cent, 
having been reported. Their rak:-; VtU"iecl from 50 cent:-; 
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 wu,ge
earners" constituted 31. 2 per cent of the total number. 

'l'bcir duties were so Vftried !t8 to render impossible any 
sepamtion into well-defined occupations. The rates of 

. pay for the grertter portion of these wage-earner:-; ranged 
from $1.50 to $~.24: per day, 74:.3 per cent being in
cluded between those mtcs. 

The following table shows the distrilmtipn of wage
earuers according to daily mtes of pay, by states: 

TABLE 10.-DISTRIBUTION OF WAGE-EARNEHS ACCOIWIN<r 'fO DAILY HATES OF PAY, BY STATER: HJ02. 

[E1ll'h mnnulative percentage shows the proportion of the tot1tl mtmlH•r l'LH!eivlng tt w11g1• HH grcttt ns, nr grllltter tlum, the lowest w11ge of tho gh·en w11gegroup.] 

HATF. PHH I>AY 
(llQI,(,,\1\8), 

UNITim STATER. 

Averngc Per Cnmnltt· 
numlier. C!Clltof tiYU flOr

totttl. con t11gu. 

Total......... 12G,007 100.(] 

O.fiO to 0.7-1 ......... . 2U 0. 1 
0.7f> to 0.9!l ......... . 4U 0.2 
1.00to1.2-1 ......... . 201 0.8 
1.25 to L·l\l ........ .. 368 1. ·1 
l.fiO to 1. 7-l ......... . 1,847 7. 1 

3,31H 12. ~l 
G, 277 2·1.1 

1.75to1.9!l ......... . 
2.00 to 2.24 ........ .. 
2.25 to2.-l!l ......... . 2,0611 H.O 

2,2Hi> 8,8 
001 2. fl 

2.60 to 2. 74 ......... . 
2.75 to2.99 ......... . 
3.00 to S.2·1 ......... . Ulil a. i 
3.21\ to 3.4!l ........ .. 131 0. fl 
3.fiO to 3,7-1 ......... . n, 7-12 25. u 
8.75 tos.m.l ........... .. iH 0.2 
4.llU to 4.2·1 ......... . (j(!5 2.:l 
·1,!!fl ntul over ...... . 377 1. fl 

.Alt.TZllNA. 

3, 797 100.0 

1:::::::::: :::::::: :::::::::: 
I lH o. ri lOO, 0 
I !.H 0. fi UH. tl 

47 1.2 UH,U 
l\HO JIU! 97. 7 
3·11i U. 1 82. ·I 
597 lii. 7 7il. :3 
10[1 fl. l f>7.li 
105 •1.1 fl2J> 
:l:!l H, 7 ·lH,.L 

H·I 2. 2 au. 7 
1, 170 31. 0 il7' ri 

1Ji'l 1.:.! ti.fl 
lfiH 4. :.! fi.H 
·ll !. 1 1. l 

' -----·--··· 

~nc:nrnAN, 

ll:J,HH7 100.0 ......... 

1 (') 100. () 
H o. 1 U9. U 

1(}2 1.2 U9, U 
197 l.•l 98. 7 

1,1m~ 11. \I 97.il 
2, 70[) 19.fi 85.'l 
fi,KOf> 41..H Of1,U 
1, H81 \l.9 2·1.1 
1, 7ll:I 1•J ,, 1'1.2 

lllH 1.0 2.0 
100 O.H 1.0 

7 0.1 0.2 
2 1~l 0.1 
·l O. l 

ll o. 1 o. 1 
fi (~) (') 

·--·-~--·.-··--·~--

MONTANA. AT.!, OTHER STATES. 

AvcrngP Put• . ~hnnuln- \. v irage Per Cu1nnlu.
nnmhet: e~mt of tivo rnn·- ..1 c ; eent of tive per~ 

' totnl. cc11t11gc. nmnber. tolnl, centnge, 

li,BHH 100.0 ......... . 1, 93fl 100.0 ......... . 

........ -... ......... ·········· 28 1, •1 100. 0 

.. ........... _ . ........ .......... 41 2.1 9B. G . ......... ........ ............ 21 1.1 96. 5 . ........... .......... . ......... J.17 7.ll 95.•1 
········-· ........ .......... UK 7.ll 87,8 
. ...... iii' o. 2 100.0 

GU il.6 80.2 
JU fi.U 71l.fi 

0 0.1 U9.8 79 'I, 1 70. 7 
31! ll.fi \!U. 7 BM 18. H llli. ll 

.. ...... ~~ii· "":i:i;' 99.2 
\JO. 2 

HilH 19, 0 48, 3 
2Ufi 15, 2 20. 3 

10 ll.2 91\.(l :lO 1.ti I J.I, 1 
5,H·l7 H:!. 7 9;;,.1 217 11.2 ' 12. 5 

f1 (), l 11. 7 
•llf1 H.n .11.fl 
!l~H fl. l fi.1 

-~----~ ---··---"----··· 

....... 2i· ...... ff\ 1:* 
·---~-- (~- -~2 

1 Inclmles 2,20ll minurslitti<l in 1wcor<l11ncc• with ihu tlllHl\lllt of wmk 1lono; for iht•su on!)' 11vcrngt1 cl111ly tmrnlngH \1'<.'W 01>•:11hu•11. 
2 Less thnn one~tenth o 1 per CPllt. 

Only Arizona, Miehigan, and Montana are Hhown 
separately. These B Htntes gaYe employnwnt to 24,orn 
wnge-earners, or 92. () per cent of' the totitl nnmher Plll

ployed in mines, the principal protlnet of which waH 
coppor ore. Of the 3 st.lites, Monbma HhowH l>y :for tho 
highest rates, 6,095 w1tgc-c1mrnrs, or D5.± per cent of 
the tot!tl number, receiving $3.50 per d1ty or over. ln 
Arizona 37. 5 per cent of the wagc-cnrlH\1'8 rt\ct1ivocl 
*'3.50 or over per dity, and 40.l per cent from $1.75 t.o 
$2.4U. In Michignn the w1tgc:-; pnicl wore much lower 
than in either Arizornt or :Montana, pmctieally all of 
the men employed in copper mirn)H in tlrnt stlttc rt•ceiv
iug between $1. 50 nncl $2. 7 4:. 

. The 1,935 wage-mtrmirs grouped under "all o(;hcr 
states" are distributed among l8 states, no 1:1ingh1 st:itn 
reporting as many its 500. 

The tenacity of antiquated forms of iudmitrial reln.
tions is exemplified in the few copper mines where 
lahor wrrs performed on a slmre of the product. This 
form of employment is frequently found in gold mines, 
where the miners so employed are locitlly known a:-; 
"leasers," "tributers," etc. There ·were only 7 rn1ses 
o:f this kind reported at copper mines, namely 1 ol: in 
Monfanit, of which 3 were in Silverbow connty; 2 in 
Arizona; and l in Colorado. In nll, 22 men besides the 
regular wag·e-earners found employment on such terms 
in these mines. The total output Wlts vrrlued at $25,567 
at the mines, the output of no mine exceeding $10,000 
in vnlue. The percentage of copper in the ore varied 
from 6 to ~9 per cent. The share received by the mine 

OW!ll\l' mngotl fl'Olll JO t.o 20 por ecmt OI thlJ grosH value 
of tho ore, and from lO to~!) pnr cunt of tho Vftlne n.t the 
rninn, aftor 1m1elt.ing and froigltt drnrgm; wel'll docluctecl. 
'l'lw minm·, ont of: his sharn of tho product, rnrnblwd 
hiH own :mpplieH. 

])ayN /n. 01w1•at/m1.---.Jn tlw followiug tiihle 120 cop
JH11' mi no:-; nro el1tssifiod hy tlw nu111 bor of clays in op
lH'1ttion; lH oJ' tho HA, minos failed to report on this 
Hllhjflct: 

'l'Am.ro l l .-Niimlier of mine~, d1rn,q·\fled accordinf/ to thne fa opemtion, 
liy stat11x mul tm·ritories: ;mo2. 

Wl'A'l'IC Olt 'l'J•:Jt~ 
ltl1'11U1', 

'l'otlLI ....... . 

Ar!?.01111. ......... . 
Callfomitt •...•... 
Colom<lo ........ .. 
Iclttho ........... . 
Miohig1m •......•. 
Mont1mn. •.••.•.•• 
New Moxieo ...... 
North C1trollna ... 
Orogon ......... .. 
'rcmUCHSCO ........ . 
Utah ........... .. 
Ylrgin!tt ......... . 
Wn.Ahington ..... .. 
W!HOOIIBlll ........ . 

Num· ! ....... 
her of 
m!11t1H ao :11 

l'UflUl'[.· IUHl to 
Ing, less. GO. 

NUMJIJm 0111 JM.YS IN OPERATION, 

I 
lll Ill 121 lfl1 181 211 2'11 271 3011331 
to to to to to to to to lo to 
110. 120. mo. 180. 210. 2·10. 270. soo. aso. 360. 

I 

1211 2 a 7 x u s ·1 u a:i I so 

ill 2 .-~. -=~ .... ·-3-1
7

;[' 

7

; • 2- 2 •••• --~t1 14 
1 ............. 1 ........ 1 ........ 11,s 

l~ ::::: :::: .. : ... ~ ... ~ ... ~ ... :. :::: :::: .. : .... ~.l1""i 
20 ......................................... 20 ... . 
27 ..... 1 .... .... 1 1 s .... 2 2 .... 

1 

17 
7 1 .... 1 ................ 1 .... 1 2 1 

i ::::: .:,·1:: :: ::: :~:} : : :::::: :::: : : 
~~-~~~~~~~~ 

Jllisoellaneoiis ewpenses.-'l'his item includes rent and 
royalties of all descriptions, "taxes, insnranee, interest: 
advertising, office supplies, law expenses, injuries and 
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damages, falegraph and telephone service, gas, and all 
other sundries not reported elsewhere." The total 
amount reported under this head was $1,3H7,4Gfi. 0:1' 
this amount $130,215 wns paid in rent and royttlties, 
viz, $83,18.,1, in royalties for mine and mineral htnd, 
$22,3H3 in ;water rcmts, and $74,038 in other rent8 anrl 
royalties. On the whole, royalties nnd rents wore but 
an insignificant item in the copper mining industry. 
AU other miseelln.neons expenses aggregated $1,207 ,250. 

811pplles ctnd mater/alN.-'L'hc gcneml term u nmte
rials" has scarcely any applicittion to copper mining. 
Tlie 1

' matm·ial" opemted upon iu a mine is the rock 
underground. The inquiry ca1Iing for" tofal cost of sup
plies and materials of all kinds used during tho yettr" 
at the mine contained the :following expbnatt)l',f notn: 

"The cost of the following materials shoulcl be re
ported under this inquiry: Lumber mid timber us eel 
for repairs, mine supports, track ties, cars, and all other 
purposes; iron and steel for lilacksmithing, mils, frogs, 
sleepers, etc., for tracks anc1 repairs, parts of machinery 
and tools used for renewitls and repairs; oxplo.-;ives, 
water for boilers and for other purposes, :fuel, illumi
nating and lubricating oils, machinery supplies, etc." 

All the items here enumerated strictly come under 
the definition of "supplies." Tho "nrnterin.l" treated 
at the mills is the ore which comes from the mine. It 
is-not 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 Hepnrnte inquhfos, one 
relating· to "materials," the other to "supplies." The 
former called for a statement of the " eharnctor of nm
tel'inls used, whether ore, tiiilings, or other nmterinls," 
and was confined to "materhtls bought in Hl02." The 
amount mportecl in answer to this inquiry i::i not in
clndecl in the "cost of supplies n.nd rnaterialR '' shown 
in Tn.ble 1, lmt hi given as rt sepamto item. Purchased 

,, oros formed but a very insignificant part of the total 
tonnage treated at mills eom1l'ctecl with copper mines, 
namely, 1,0GS tomi out of a total of 6,558,222 to11R 
treated in 1902. 

Tho oxplarn1.tory note to the inqniry relating to mi11 
"supplies" enumerated: "Shomi, dies, screen:-;, plates, 
and other parts of machinery nncl tools used · t'or 
renewals ancl repairs; quicksilver, cyanide or potassium, 
lnmbel', iron, steel, oil, fuel, water, etc." The total 
eost of "supplies rmcl materials," as heroin defined, 
was reported as $11,083,175. 

.J.l:lealwnfoal power. -The totn,1 primary power of ttll 
classes used in copper mines aggregated 198,1507 horse
power, of which more thm1 two-thirds, viz, 137, 772 
horse1)ower, was used in Michigan, rind one-fourth, viz, 
,l:fl,090 horsepower, in Montana. The quantity of power 
used had no relation to either the value of the prodnct 
or the eopper contents of the ore, but was roughly pro
portionate to the quflntity of crude ore mined, as 
appears from the following statement: 

J-Ttll'St'-
R'rATI~ <lit 'I'Ellltl'l'OltY, 

Unik11 Rtittes .................. . 

1:17. 77:!. I ti,:!.47,:117 
IU,000 :l,·l:!H,800 
11 1 (i·ffl ~, lU:\ 1 HS7 

M!chig1tn ............................ . 
Montmm ............................ . 
All otlwr Httlll~~ nrnl turrilotil's ...... . 

---· "-~----··-·----

The predomirn1ti11g i'orm of pownr rnm(l in 1!1()2 was 
steam. Tlrn totltl lwr:-;epower wmd, indndiug all 
primary power owned arn1 elcetrie power rented, was 
divided 11s follows: Stmui1, 18H,±2G, or H5A per cl'nt; 
compre:-;sm1 tiir (<le:-;eribod in the bibles as "'other 
})(nver"), 5,2B5, or 2.(\ per cent; gas or gmm1iiw, l,184, 
or six-tenths of 1 per cent; witter, 32H, or two-tPnths of 
l per eent; and rmited power, iill nleetric, 2,83fl, or 1.~ 
per cent. In t1drlition thern were 50 eloet1fo motor:::, 
having a eapacity of 2,312 horsepower. 

The avemgc honmpower per mine was 1,fl7\I. The 
power supplied by all mitrns to other ostablishnwn b-i 
wn.s only 87 horRepower. Twelye mines in Silverbow 
county, Mont., l mine in Sitlt Lake county, Utah, and 
1 in Shasta conuty, Cnl., were snpplim1 with powor by 
other establishmc11ts. Tho n,ntrng·onrnnt wits n.ppnrontly 
made foitsiblc by the proximity of mining 0011 to-r:o: like 
Butte or S1Llt Lftlrn City. The rnino in Slmstn county 
was :;npplic!d by a San Frandsco powor eompnny from 
one of it:-; substations locatml in the mountain:,;. 

The totn! nmnbor of slif'fUll ong.i1ws was 'i!>:d, Ill' an 
n.vemge oJ 5.5 per mine, with 11n 11.verng·n cn.ptteity o:f: 
23ll hor:mpowor per engine. Tho total umnlwr of g11s 
or grn:;oline eug·ines wns 35, with 1111 average cap1wity of 
3± hor:-;epower per engine. Thny wen1 reportc'd from 
18 mine:-;, of which 1 u::iecl also st<Jmnpower and l wnh~r
power. Tim total numlw.r of P.l!\ctrie motors wn,,; fin, 
with an nvemge mtpacity crf ,1() hors11powe1· per motor. 
Klectric power Wfts roportecl :from 18 mim~K, nenrly all 
vnry large proclneors, namely, G with 1tn output. exc1'Pci
ing· $1,000,0UO; 8 with an ontpnt mnging from $500,!)0l) 
to $1,000,000; l with ii prodnet; ahon\ $2;)(>,000, hnt; 

. le:-;s than $51H\OOO; 1 with a prorhwt 1thovo $lOt1,()(HI, 
hut lt;:-;s t.b1m $~5ll,OOO; 1 wit,11 n prodnl't ahovt\ $[)(1,0011, 
but less than $100,00n; arnl ~ with a prochtct h•,,;,; than 
$1ll,OOO, of which 1, bownver, Pxpended during tlrn 
year mon1 than $%0,000 in thWt\lopmont work. Com
pros:-wd air wa:; reported from :rn mi nos, of whi<'h 8 wn1·n 
located in l\fonhum. vVn.terpownr was n~ported from II 
mines, crf which 2 used also Hteamp<iwer and l ti. g:as 
engine. Thnro were in all S water wheels in use, with 
an n.vemge capncity of 4-1 horst•powor por wheel. 

The oxclu:-;ivo use of ga,; or water power hi ehttrad~t!l'
istic of mining ,on a :-;nmll scale. Of the •1:1 milws <'Olli· 

ing under tho description of snrnJl mines tho re wns nono 
with an output exceeding $50,000, while for 7 the rn.lm.i 
of the product was between $10,000 and $50,000, nnd 
for 15 it was between $1,000 itnd $10,000. At~ mine?. 
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a little ove1· $10,000 eaeh was expeuclecl, in 1!Jo~, in 
dc\,elopmcut work with but small returm;. 

The mm of stemnpower in copper mineH in 1870, 181:10, 
and 1902 is c:i1own in the following statement. No 
infornrntiou for 188() iH !W!tilablc. 

8/r!alll}llJH'l'I' 'll8Cr/: /.'10.J, 1880, <111111870. 

YEA.I\, 

-·--.-- -·-~·-,.··~- -·--

190:! .................. 
1880 .................. 
1870 .................. 

'l'otnl 
11\llll· 
bl~l' of 
mine~. 

HI 
.a 

I.JO 

Nlll\fHEJt tn' 
gNltlNE~. 

7H2 fi.O 
rnri :l.:l 
ua ~.a 

t Est1ibllslunm1tH. 

II<lmml'<IWI•:It. 

lHU, 1~11 
l:l,fill 

01 B2H 

A\'l!l'Hg'P 
l ~ t' I' 

ong-ittt•. 

~:l\1 
100 

118 

..\Yl!l'Hg't'. 
lllhll', 

1, am 
!l:IO 
lfi8 

Within tlrn paHt twenty-two years the nverage mun
lwr ol' c:team engiiws, the total l10rsnpower used, and 
thn avemg11 horsepower p('l' t\llgine lrnve grown in H 

renmrlmhlo degren. On the oLher hand, the use of 
w11tcrpower ha<l prnet.imilly been disrntrclcd in copper 
mines ns early ns 1870. The total numbc11· of wnt<•r 
wheols reported nL tho Ninth Consns was il with n, total 
of 70 horsopownr, rn; comptucd with H:3 st:oam engines 
wit;h O,H28 horsopowor. 

The following table :;hows the number of hoists, 
prnnps, 11nd power drill:-;, with tho kind of power usl'd 
to rnn tlrn Htunc, for \Vest;em mid Southern states and 
territorirni in rno2. No reports Oil this ~mbject wel'e 
received from Michigm1 (which state has reported more 
tlrnn two-thirch: of the !10r~mpower usl~d at mines), 
Nov11cla, Virginiit, and vYiscon:-dn. 

'rAm.B 12.-IIOIS'rs, PUMPS, AND l'OWEB. DHJLLH, IN WES'rERN AND SOU1'HimN S'l'A'l'.ES AND 'l'EHIUTOH.IES, OLAS-
8IFJED BY KIND OJ~ l'O\VEH mnm: 1!10~. 

Num~ 
bm·of 

B1'A'rt•! OU 'I'H!UUTOUY. minPH 
l'(!JIOri· 'l'11t1ti 

lug. nmnher. 8ton111. 
(ht!ol 
01' 

g'lli-ltl• 
lltw. 

Uultcl1 Stnl<)H... Ul 

Ai·lzmut ............. .. 
C1Lllfornirr •••••••...... 
Colorado ••••..•.....•. 
Itlnlio ................ . 
l\I on tim1• ............. . 
New Mexico ......... . 

:Ill 
7 

18 

·t! 
u 

]() 

2 
l:lfl 

u 

!11 
(> 
0 
~ 

R7 
u 

10 
] 

2 

01 

:.! •••••• 

...... j' '""i7. :::::: 
North Onrollna ...... . 
Or<'gon ............... . 

1 
21 I 
l~ I 
2 ········2· ........ 2. :::::::: :::::::: ::::':: 

'l'c.mncsscc ........... . 
Utah ................. . 

2 
1il 

n « .................... .. 
12 9 l .... .. 

P\1;\Il'H, KTNll OF l'oWmt. l'O\\'Jo~lt JllllJ.J,H, KINTI 01•' l'llWEH. 

<Tns 1 

or l !otn~ fl:lPn~ 'J'otal I Com-
1 

Eil•t•· 
A'll~o- JH'PH!-letl \Vttlt!t'. trh~. numlH'l'. l Hlrnun. JH~!1~;.e1 trit•. 
lint" n,\r, "• 

ltitl lf>:I Ulltl 

~r, I 22 

2~ 1::: ::::::: 2¥ 
17 17 
:I 2 
~ l 

:::::::: :::::::: :::::::: ""j' 
I ............ .. 

:1 :I ............... . 
TIU 72 !i:IH .... .. 

r. fl 
Hill ltl!l ..... T :::::::: ...... ~. :::::: 
HI IO 
2 2 :::::::: :::::::: :::::::: :::::: ""'"'.j' :::::::::: ......... i. :::::: 
2 2 
1 •l 
11 •l 

::·: .... :::::·:: :::::::: :::::: """'7:i' "'""i.ii' '"""i7' :::::: 
. "j' ·, ........ ...... ·.19 !I •16 ..... . 

Wnsh1ngton .......... . 1 ........................................ .. .......... .......... ........ ........ ........ ...... a .......... a .... .. 
Wyoming ........... .. 1 1 1 .................... .. 

At the mines reporting there were 228 hoists in mm 
in 1902, an average of 11bout two per mino. Of thiH 
number 158 were run by steam, 51 hy eomprei,;sed air, 
1G by gas or giisoline, and B by electricity. The tise of 
compressed air ns ii motive power for hoists wus pme
tically confined to Montana, there being- only 2 engines 
of thitt class in operation in Colorado, l in Uiilifomhi, 
and 1 in Utah. Of the :3 electric hoiRtH, 1 wits used in 
Arizona and 2. in California. 

There were 160 pumps in opemtion, an a.vemge of 
1 per mine; practically all were operated by steam, 
the exceptions being 2 each opemtecl by gas or gaso
line, compres:,ied itir, and water, and 1 by elecl".rfoity. 

Of the 122 mine:,; reporting maohinery, the numbllr 
reporting power drills W!ts 34. At these mines there 
were 900 power· cl rills in operation, of which nearly 
four-fifths were reported from Monbum. The motive 
power was mostly compre::;secl air; only 1B5, less than 
one-sixth of the number reported, were operated by 
Rteam and only 2 by electricity. Those operated by 
steam were clistrilmted 11s follows: MontMa, 72; Ten
nessee, 56; and all other states, 7. In the Tennessee 
copper mines steam still held the fir:-;t placo, on]~r 17 
dl'ills hn,ving· been rnn by compressed 1dr. 

The following is ii stlttement oe the tonnage mined 
and the wages pnid to minors and mitrnrs' helpers below 
ground in mines equipped with power drills and in 
those not reporting them: 

1hnn(L!le m-ine1l arul wa!leB pa:hl to minel'S and miners' helpers in mines 
wiih ancl without powei· drills: 1.902. 

•rnNs ~nmm. 

Firi~1g; --····-··---- ··-- - I Wngti$ of ;';;m~~~:1 

mines. N 1 , . A vcrnge I miners. helpers. 
um ici. per mine. 

------------- ··-·-·-·-- ··-·· ··--· I-·---· 
'rotnl 1 • .. • .. • .. • .. .. • • • 122 fi, •J.IO, 952 ·H, fi9H :s1, 859, 053 S582, 76ii 

~~tf,~)~,?~~~frllf~%.1;itiici::::: , -'~i ~~·~iri ,,~;7ff (i:~1~r 5~i:~~ 
1 :Mlchlgnn, Wisconsin, 1mcl Vlrglnht not repnrte<l. 

It appeitrs thnt about six-sevenths of it! l ore produced 
in the 122 mines reporting ci1me from mines equipped 
with power drills. Tho average tonnage per mine thus 
cqnippod was about fifteen times ns great as the aver
age for other mines. Miners' wnges averaged $1.2U 
per ton for mines lmving power drills m1cl $2.35 for 
those reporting none. On the other hnnd, wages of 
miners' helpers nvemged 11 cents per ton for euch class. 
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The.re were 32 mines which had no mechanical p~wer; 
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 powei·, presumably because they had none; their 
total product was valued at $141,373, a.veraging $15, 708 
per mine. This leaves a product of $50,837,067 for the 
102 operators (exclusive of 1 holding· company) report
ing mechanieitl 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: Arizona, 
10; Colorado, 9; New Mexico, 8; Montana, 7; Cali
fornia n.nd Utah, 2 each; Nevada, Virginia, ~111d 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 !:l3, or 
three-fourths of the whole number, reported some 
mechanical method of transportation. The total length 
of railroad trucks reported was 55 miles on the surface 
and 145 miles underground, 1tnd the total numl:>er of 
locomotives in use '~as 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 Dticktown Sulphur, Copperm1d Iron Company (Lim
ited), 7 miles; in Arizona, the Arizona Copper Company 
(Limited), 10 miles, and the Detroit Copper Mining 
Company, 4 miles; n,nd in Idaho, the White Knob Cop
per Company (Limited), 10 miles. This does not 
include railroads intended for general traffic. The 
remaining 13 miles of snrface tracks were distributed 
among· 117 mines. No reports on the subject of rail
road ownership were received from the Ln,ke Snperior 
region and Virginia. 

W n,ter plants a1·e an important part of the mine 
equipment. The reports showed 66 miles of ditches, 
flumes, etc., of whieh 42 were in Colorado, an average 
of more than 2 miles per mine; 8 in California, an 
a Ye rage of more than l mile per mine; and Hl in all 
othei· states, making an average of 715 feet per mino. 

P:roduction.-The value of the output of copper 
mines was $51,178,036. 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 totnl v11lue 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: 

TABLE 13.-Coppei• contents of all ores nvined, and production <d cop
per mines, walnes less chm•ges: 1902. 

'.l'otal value of copper eon tents of all ores miuecl. .................... $71, 192, 014 

Copper cqntents of gold nud silvur oreH ...•.......•......•....... 
Copper contents of copper ores ................................. .. 

Production of copper mines: 
Content~ of ores solcl or trented and gross value of samc-

Copper ...................... pounds .. ll2'1, 00·1, fi29 $70, 171i, 810 
Gold .................... fine <nmccs.. \12, 911 1, 8n·1, 025 
Silver ................... fine mmcos.. 11, 41\2, 280 5, 888, 250 
Lead ........................ pouncls.. 552, 070 l\J, OiiS 
Iron.............................................. 22 

Incrc11sc in stoclt of ore, cstim11tcd vnlne . . . . . . . . . • . . 77, 792 

Less: 
Treatment and freight elmrgcs....................... 20, 7112, 1R9 

1, 010, 2°'1 
70,175, 810 

Cost of purchased oros, 1,0tl8 tmrn..................... Ul, 738 
---- '.lU 1 itil, 922 

Vnlnc at the mine.............................................. 51,17~,036 

The value of the ore shown is computed in conformity 
with the customary method adoptecl in settlements be
tween mine operators n,nd smelters for gold nnc1 silrnr 
bearing copper ores. The mine opemtor is credited 
with the value of the copper and othe" metali,; con fained 
in his ore, at a stipulated price per ponncl of copper, 
por ounce of gold !tncl silver, eto., and he is clmrgtxl it 
stipuhttcd price per ton for treatment and for freight 
from the mine to the smelter. The difference paid to 
him i8 the value of the ore at the mine. 

The price of copper averaged 11.2 cents per pound; 
the price of silver, rtbout 50. 9 cents per fine ounce; and 
gold was generally paid for at the mte of $19.95 cents 
per fine ounce. The usual 1lllown,11ce for the gold con
tents of the copper ore was at tt round figure of $20 per 
fine ounce, the di:lforence between this mte and the 
coining rate of $20.67 per onncc being reckoned among 
the charges for treatment. · 

The preceding table shows, among the metallic con
tents of the copper ore~ iron valued at $22. An allowance 
for iron is made only on those ores whioh 1tre sufficiently 
rich in that metal to be of value as a fluxing materi1ll. 

The increal:lc of the stock of ore represents a portion 
of the ore mined in 1902 which rerrniined unsold on ,Tan
uary 1, 1903. The viilue is necessarily an estimate. It 
applies only to the mines the ore from which was sold 
in crude state, the gToss value itnd the charges being 
reported for the portion sold, the value of the rest being 
estimated on the same basis. vVhere the ore was dressed 
at the mine, or shipped to a smelter operated nuder 
joint management with the mine, it was impossible in 
most cases to estimate the value of tho ore in the bins, 
the segregation of the cost of milling :from other 
expenses being impracticable. 

The increase in the stock of ore reported was 39,494 
tons, or three-tenths ofl per cent, out ofa total ofll, 780,-
064 tons mined. Evidently, as a rule, only the ton
nage treated w1is reported. The 1,068 tons of ore pur
chased by the mills are taken to be it duplication of the 
product of some mines, which reported the viilue of 
their ores sold. Therefore the value of this ore, 
$19, 733, is deducted from the total value reported for 

I! 

II 
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1902. Yet it is possible thnt this ore may 
in part at least, from mines idle in 1!102. 
if any, is a negligible quantity. 

htwe come, 
The error, 

In the following table the bullion contents of the 
copper ores mined in 1902 are shown hy states n.nd 
territories: 

TABLE 14.-BULLION CONTENTS Oli' (Xll'I'ER ORES SOLD AND 'l'H.EATED, HY STATES AND TlrnRITORIES: 1002. 

STAT!~ Oil TERRITORY. 

l'oun<lH. Val up. 

Unltecl St11tes. .. . .. . . . . . . . . . .. . .. . . ... . . . . . ll2fi, 00·1, fi20 $70, 17fi, 810 

Arizona •.••.•..................•................ 
Callfmnia ........................ , ............ .. 
Colornc1o ....................................... . 
l\I!chigan ....................................... . 
l\Iontrmn ....................................... . 
New Mexico ................................... .. 
Utnh .......................................... .. 
Southern states" ................................ . 
All other states' ................................ . 
--------~-·--- .... 

121,2ari,o.rn 
2G, 5:l0, 20·1 

G•H, 950 
171, 102, ocm 
2G7, 779, 794 

7, ~97, 38:1 
17,000,070 
12, OGl, 328 

152,liH3 

11, ·lfi21 ~80 $fl, R38 1 2fi6 

tn~, 7·l·1 
7H, 7Hfi 

JU, noa 
~·1, !)f13 

U,07fi,l\03 
n, o,t8 

:l7fi, 87'1 
11, fi87 
11, 083 

311, fi56 
:!70, 737 

ll,fi5·1 
rn, ou1 

·i, 985, 070 
s, 021 

181, 837 
S,510 
fi,fi7·1 

l'lne oll!H•es. V11lno. PounrlH. V11lue. Vnlne. 

92, 911 $1, BM, 025 firi2, 070 $10, Of13 $22 

rn,520 :no,011 •181,360 15,527 
17,211 ~fi3,2N ................... . 

7Hl H,302 Gl,770 1,329 

....... :i2,'ii,3' ...... ti·i·i;i78' :::::::::: :::::::: :: 
229 •l,f>70 .................. .. 

20, R93 fi24, 22[> fiO, fi.10 1, 903 
120 2,2•10 ................... . 
M 1, 0\19 s,.100 29.1 

1 Tho vallrn for New Mex bi ls IL ihtt v11lnc arnl dm•s uot inelmle 11J111rgcs for snielting nm! fr!!lghl. 
• .InollHks North Cn.rolina, 'J't1mw~se<', lt!Hl Virgini11. 
•Includes Il111ho, Ncvncl11, Or(•gon, Wnshingtm1, Wls11011sln, ll!Hl Wyoming. 

Some silver was contained in the copper ores mined 
in every state; but the silver conte11t1:1 of the Lake 
Superior ores were too insignHic!tn!; to pay for the cost 
o:f i·eco,,cring them, and, as a rnle, brought no value to 
the owner. For the same reason no returns were made 
to the mine operator for the gold itnd silver contents 
o:f the southern ore, though some or them nltinrntely 
reached the eastern electrolytic re:fincrios w hero the 
precious metals were saved, thus incre11sing tho refined 
gold and silver product brought into the market. 

The average price ret1lized by the niine opemtor for 
the copper contents of hfa ore varied by Htates, as shown 
in the statement below from 5. 5 cents per pound rn 
N cw Mexico to 11. 7 cents in Michigan. 'l'he extremely 
low price in New Mexico was a Jl!tt price, no clmrges 
being made for smelting and freight. The variations 
in other states were produced by the fluctnntions of the 
New York price of copper in the course of the year, 
and depended farther upon the numner in wl1ich the 
ore was disposed o:f, ns will be folly explitined. . 

.Ave.rage price per pound of r:oppei• in the 01·1', liy .~tales rt.ml li!rr-ilorfos: 
1902. 

STATE on 'l'RltIUTORY. 

United States .. · ................................................... . 

'~~~:••::::::::•:::•••·····[····•::•••••••:•::•···········•:•: 
Cont~. 

11.2 

11. 0 
11.fi 
10.0 
11. 7 
11. 2 
n.fi 

10. 2 
10.7 
11. 7 

1 The price for New Mexico wus n fll\t prl<'u, from whieh nn tlctluntion wnH 
mltde for smelting and freight. · 

e Includes North Carolina, Tennessee, nnd Virginlti. 
•Includes !do.ho, Nevada, Oregon, Washington, W!seonsln, 111Hl Wyoming. 

All copper ores mined in the United States arc re
duced to the metallic state by smelting, some after 
being crushed at stamp mills and dressed, that is, cleaned 
of worthless rock, and thus concentrated into a smaller 

tlnpel'ior cli1:1trict, while in wostern mines it is iufre
lluent. A comparat;i ve :,;bLtenwnt of ore1:1 dressed before 
smelting' imtl t;hm1e shippo<l in emck :-;tatc :follows: 

olll'llwrl l(/' li't!aluuml of 1•npp1•r 0/'1!: 1902. 

~·-·-«-··---···------·--··m'"- • 

C10P11Nlt CON'l'ICNTH, 

'r01u1of ort!, l'onntls. 

- ··-"----·-··----···----··-·· 

Pm• 
cont 

!lHOHH Y Al,UJC.. 

of Aggrcg11ltl. 
crmlc 

AY<'l'· 
l\g't\ 
p~.r 

ton. 
Or<\ 

'.l'olnl • .. .. .. .. .. .. .. . 11, ·IM, 80R 02fi, 00·1, fi29 2. 73 $70, 175, 810 $(\, 12 

2fi, 087' 738 8. 89 
44,lllll,072 9,2,1 

llrc,..,~ccl licfore ~nl(\Jtlng ... 1 n, 51i9, 307 223, 93fi, 242 l. 08 
Kmollml h1 ormlc Htnto .... n 4, 905, '171 •101, OOU, 287 4, rn 

I '!'he contcntH ol 1,008 tonH of oro Hold by t>ho mlno operators nncl clrossod 
by tho p11reh1tsors uro inclucltid unclor both ho11ds, nml to this extent constitut() 
11 clnplitmtinn, 

~ '.l'ho eoppcr contents of 128,898 tons ol ore smoltccl In crude state wcr(l 
!ncln<ll!tl In mm Item with those or oro drossocl before smoltlng. · 

The ore shipped from the mine directly to the smelter 
wa::i of a higher grnde than the nverage ore which had 
to be dressed nefore it could be shipped to the smelter, 
the average value per ton or crude ore being $9.24 for 
the former 1md $3.89 for the fatter. Since, however, 
the dressed o~·es included Lake Superior copP,er bearing 
rock, which is of a mueh lower value than western 
erude ores, the latter are presented separately in the 
fol1owing Htatement: 

Coppe1' content8 a.nd gross va.luc qf western crude ores: 1902. 

COPPlC!l CONTENTS. GROSS YAI~UE, 

.......... - ....... - ·-··--··--·--·--· 1-----:---

Per Aver· 
cent nge 

Tons of ore. Pounds. ol Aggregate. rcer crude on. ore. 
---··---

Total ................ fi, 14•1, 495 441, 2•11, 136 •l,20 $48, 718, 216 $9.47 

-----· ~::.::.:.."'.:.::'.".=.:;: -- -:.'=--·:;::;::;:;-=-~::::-~ 

Sohl Jn urmlc st11te ........ 1.mo, 248 40,Gl2,'146 •i. 74 4, 059, 618 8. 26 
Ilrcssccl before smelting ... 1711, 1>10 52, 838, 177 3. 71 5,888, 108 ll. 28 

Smelted in crude stnte at 
works connectecl with 

38, 771,'105 9.88 mine .................... 3, 943, 107 S<ll, 795,013 4.33 

volume. Dressing is the nnivr,rsal practice in the Lake l Inclmles 0. dnplicttt!on of tho conteutR of l,Otl8 tons of or~. llH explttinr1l 11bo\'.,, 
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Of the 7'11,140 tons dressed beforll :·nnelting only 
Btl,551 tons, or 5. (i per eent, wore i:;hipped to outside 
smelters, the re:-;t, after conccntmtion, waci shipped fol' 
snwlting to worlrn operated by the mine owner;;. The 
practice of dressing before smelting was co11!ined to 
A1·i;:1,ona. 

As ttppears from the preceding sb1tmnent, the gmde 
of ore did not va.ry matmfally with tlw diHposition of 
.tho :-i11me. The w11y in which the oro was handled was 
app11rcutly determined by the equipment of the mining 
compttny. 

In the copper industry the comhhmtion of mining 
n.ud smelting under the :mme opcmtor is the p1wlomi-
1mt.iug· type of organization. The totn1 vnlne of the ore 

shipped to :-nnelting· worlrn opemted in connection with 
mines amounted to $±0,±B2,8fi3, wlrnre11s tlrn Yttlue of 
the ore shipped to l'UHtorn :mrnltcrs wns only $10,U5,17H. 
The number of minrn-1 co1111et•ted with smelters wn,.; 29, 

·a11cl the mmtlmr from whieh ore wits shipped to custom 
smelters was 11fi. Tho iwcnig-c output per mine was 
$1,0,~H,·l·OH :for thu former and $na,±BG :for the lntter. 

Tho following' tahle shows, h~r Htltt(\s nncl forritorim:1, 
tho gToi:;s valnc and the mcttillic co11tents, tlH' elrnrg·es 
for treatment and freight and the value of the product 
at the mine for 01·1~:,; :,;olcl imd :for tho:,;o :,;moltod hy the 
mine opPmtor The .Lake Suptlrior district 1mc1 tho 
Southern :,;tateH an• comhi1wd to avoid disdosing· itPms 
rl•portocl ·by individual (lHbthli:.;lnn!\nt:,;. 

TAl!l.E 15.--YALl.TE OF <nm ROLD AND RMm:rm) BY O\VNEH, CORT OF RIWUOTION, ANll VALUE,\'}' MINE, HY 
HTA'rES AND TER1UTORIE8: lllll'.l. 

'!'mm ~ol!l 11i1c1 tre1ite1l .... : ............................ . 

Cop~1;·~,~~t;~t~'.1.t~: ......... _ ............................... .. 
I1er emit of cruclo ure ......................... - .. 
V11lnc .......................................... . 
Averngo vnlnn 11cr ponnll, fmnt~ ..... ........... 1 

Vaine of by-pro1luctH: I 
~f.~IS~ :: :::: ::::::::: :: : : : : : : : :: : :: : : : :::::::::::I 

'l'ot1t.1. 

1l,·llU,fi1i~ 

n2;\ OlH, f>!.W 
2.7 

$70, 17f!,HHI 
11. 2 

UN!'l'JW RTA'fEH. 

12rl, lllH, 829 i 
l.f1H , 

$Ja, UOI, f>(JU I 
lll.·11 

I 

SmeHtlll, 

7, •1\lH,i\.17 

49\l, .~:lfl, 700 
'l 'l'' 

sr.1, t7Diu1 
11.•l 

$111Rt.rnn \ ~H,nfll,O~f) 

AltlZUNA. 

Kol11. Hllll'llt'rl. 

~m,urn 1, ll\I, i\111 

B,llU81 1'2H 1171 fla7 1 ·11H 
7. J.l f1. 11 

s:1r.1, 1:m $13, 000, 707 
\),.[ 11. l 

s.m,a:n $21ili.~:.m 
$8,2UJ $lllll,WO 

CAJ.ffo'<IH.NIA, 

Kul1l. H1twlte1l. 

il:l,!1\)0 !W:!~·l~)S 

·l, :mK, aa\~ ~2, 17J,.l..:.m·-
ti. r~u fl . .J7 

$·17\l,•107 $2,f17 l, .Jl(l 
10. u 11.ll 

$117, 211 $2ii:l,·J\Jl> 
$02, UrlH $21i0, ~llli 

Other mct1tlH ........................................ .. 
Tol1tl gros$ val mi ....................................... . 

sr), ~ma, ~r10. 
$1, Hfl4, 02[> 

$19, 07f> 
$77, 882, lllG 

$11. 7\1 
$2H, 702, lHU 

$'' •m 

$2llfi, li?a I· $1, (H8, :lf12 
$l\l,07fi ............... . 

$1'1, 107, HHR $1\B •17·1, 278 
$1.ii, f1·10 .... $i:\ ·r1iiH;7.i2. ..... '"$ti~\i,"1ilii;" ..... 'i:i;OAA: 22~ ~\.120, illll 

Avcmge per ton ................................... . 
Cost or reclnetion 1rnrl frl'ight ........................ . 
.A .. Yorngc per tori ............ ···········~ ........... . 
Vnluo 11t mine ............................................. . 

$a. un $8 4fi 
~B, 7·10, f>07 $2B 021, 1\82 

$0. \15 $:!. on 
$10, (iH7 381 $·10, 4f>2 fi96 I $f>l, \10~\J77 

$:lH. o:i $11. rm 
$167, G2a ~fi,flfl71/)•l·l 

$1[1. 17 $[, 77 
$2f>2, 078 $H, ll.11, lllK 

MON'l'ANA. UTAH. ()'l'lllm WJ.:s•rmtN H1'A'l'J.:H." 

·r<mH Rohl 111Hl trc11tcd ................................ .. 

Cr1111~~~l~~l~t.l:I~:~:- .. • ........ ~ _ ............. • ....... . 
Por cent of crJl(lo om ......................... .. 
V11lnc .......................................... . 

Solrl. 

31, 108, 927 
3.81 

$2, 701, O:JO 
8. 9 

Smeltrnl, 

8, 0271 Rfili 

236, 070, 81i7 
3. 91 

$27' 270, 87ll 
11 fl 

801<1. 

2, 711, 020 
9JJI{ 

$2011, 068 
7. 6 

81nellrnl. 

2Bl,Rtl0 

Avorngo valno per pouml, <'ant" ............... 

1 

V1iluo of 1Jy-pm1lucts: 
Silver • .. .. • .. . • .. • .. • .. .. ... . . .. .. .. .. .. . .. . .. .. .. .. .. . . . . . . • • $936, ·l05 $\ 998, iltiil $f10, 108 $131, 729 
Golcl..................... . . . .. .. .. .. .. .. . . . .. . . .. .. . . . . .. .. .. . $27, 40•1 ~GlO, 7H $5ii, 08fi lHfill, HU 
OtherrnctnJs ................................... 

1 
.............. 

1

.............. $1,903 •••.••••••.... 
'rotal gross vulue ........................................ , $3, 727, 8Mi $31, 8HG, illii $313, lM $2, mo, 312 
Aver11ge 11er ton ..................................... I $9. 20 $10,1\:l sn.13 $9 ·IG 
Cost of xerluctlon and frulght............................. $1, 716, 817 $13, B31l, Sill $113, f>80 $\l:lO, 70'1 I 
Averngepcrton.................................... $1.21 $1..Jl $8.0:l ~i, 2,,,~,l~0081 1

: 
V 11luc at mine ................................................ ' ~,2, om, 998 , $18, rim, 9[>.l $!Oil, 584 " , " 

.. I j I 

Sol<l. Smelt!\ll. 

fi21·i8-1 2,08li 

H,U21i,9o0 UH, UtiB 
7.lirl i.1m 

$•177, 071 $ii,OllH 
f>.9 7.il 

$11i,l).[9 $!$~~~ $10, no:; 
$1,023 ··--···$u;oia· $filii,BH8 
$9.Hll $3.31 

$192,802 $3, 2lf• 
$:!.08 $1. fi.l 

~a22, r1an $H,mm 

$20.M $1;-'l. ~[1 
$ill1,2M $1,HliU, Ull 

$\), ,11 s~. :.t! 
$37H,Bm $1, 221, an 

1,,11rn Hlll'Imrnlt lllHTIUCl' 
ANH 1-!0Wl'JtlUlN H'l'ATJ;;;R.3 

:ln\il. Snrnltl•<l. 

:1,·um.tHH ~,8H·t. 7HI 

7fi, 2titl, ·JilU: 108, iUJO, 9~H 
1.10 1.81\ 

$}!, 72:l, 7U7 $12, 7ilB, 7!17 
11. (I 11. 7 

$1i>, fi97 I SIU 
$2,2lll ......... ~ ...... 

···S8;1.ii." o:ii" · · · $i~."7a3; i'.ir7 
$2.M ~H.41 

$1, 238, 401 $1,:!2:l, \J.17 
$0. BG so .. w 

$7,noa, :.ma $11, ·109, 8f.O 

-------· ------------·------------·······---·--·---·- •+•-' ~--··-"~-~~~-·----------+"--.---····--

1 Does not lnclmle $58,059, tho difference between v11l11e of tnero11se of Htoek on lmnd at close of yeur, huving been neither Hol<l nor Hnu1ltull, 11nrl tltu Ytiluu 
of om ]llll'ehnsc1l, incluc1cc1 here but not Hhown in 'l'ttble 1. 

•Incluclos C(~lomclo, Icfaho, Ncyu1lrt, New Mcx!eo, Oregon, Wnsh1ngton, 11rnl Wyorntng. 
11 Includes J\hchig1m, North C11.1'olinn, Tennessee, Vlrglnln, 1111<1 WiHetmHin. 

The cost of rednetion ancUreight includes all charges 
of any description deducted by the buyer of the ore 
1\·0111 the gross value of the same, whenever the ore waR 
sold, or ttll charges made hy the smelting work8 against 
the mine whenever both were operated by the sume 
owner. Most of t.he Michigan mines reported. sepn
rn tely commissions, sc lling expenses, etc. ; some reported 
separately the cost of lmuhtge from mine to smelter. 

Vlhen a mine was operated in connection with 11 
smelter, a separate report was seemed :for the latter, ex
cept in one cn.se, where the smelter mts opemted merely 
118 it test for a few dass. The inq niries ealll'd for tho totr1l 

amount p11irl in salaries and w11ges dnring the yeitl' Ul02, 
the cost. of supplies used during the year, imcl misccl
lanem~s expenses, covering :,;ubstimthtlly the· same itcml' 
as indieRtccl above; also total tolls received for custom 
smelting and refining, as well as total tolls pitid on tlw 
prod net of the smelter shipped for fnrthtn· trcatnrnnt to 
other smelters and refineries. In aeeordanee with the 
geneml plan of tho cen:,;us of mines and quarries the 
expenses of th!\ smelting· works were not included 
among· mrnrng expenses. Bntwhcn no olmrges werl' 
made on the books of the smelter agttin:it. tlrn mine, both 
being operatnd as one e:itahlishmcnt, the total expcnscti 

· .. 



reported for the smelter Wl'l'O rngarded as tlw <'ost. of 
smelting· the ores shipped from the company's mine and 
were deducted from the g:ros:,; valne of the lmllion eon
tents, in ordor to anivo tit the rnluo nt the 111inn. 
'I'lurn the gros:-; value in Table rn represents tho rnlne 
of the reJi.1wd product, and the valne at mine i:-J that of 
the ore computed as herein explained. No ttttmnpt was 
nm.de to estimate the profits of the operator on the· 
sme1ti11g of the ores mined by him, !t8 it would he purely 
it matter of conjecture. It was a:-Jsnmcd that tlrn ore 
W!lH treated nt cos(;, and the profit, if nny, is therefore 
included in the value of the prodnet at tho mine. 

"\Vhon, in rtddition to the ores mined, <>.nstom ores 
were treltted l>y the :,;melter, the expense8 of the :•nneltm· 
were apportioned between the ores mined nncl those\ 
pnrclmsccl on the basis of the tonnnge, and tho amount 
chargeable against the mine was deducted from tlin 
gross value. The total quantity of custom ores thns 
treated was only 447,D,14 t<ms, ns compared with 
7 ,513,269 tom; 8hippecl from mineH operated under the 
same management, or 5. U per cent of the total qmm
ti ty treated. Thus any error in thn,t caleulation could 
not materially affect the re.'lnlts. 

The value of the product at the mine, thnH computed, 
represents the value of t;he ore, crude or cl res:,:;ed. 'l'he 
value of the ore at the mine shown in 'l'able 13 differ:,; 
slightly from that shown in '.l'1tb1e 15. The difference 
amounts to $58,059, whieh iH due to the omission from 
rl'itble 15 of the m;timated value of the increase of Rtock 
of ore, amounting to $77, 7!!2, and the inlllnsion of tho 
cost of purchased ores, amounting t<i $1!l,7B3. 

The LWeragc tenor of copper in the crude ore waH 2. 7 
per cent or ''units" of 20 pounds to tho ton, and the 
average v11lno per pound of copper contents wus 11.~ 
cents; the gross v1tlue per ton on that basis avcragml 
$El. 7H. Of the ores sold, nettrly seven-eightlrn were Lalrn 
and Sou!il1ern low-grade ores; taking the United Sti1tes 
us tt whole, therefore, the avemge percentage o:f copper 
:for Ol'O sold appearn to have been less than onc-hnJf o:f 
the nvernge :for ore8 smelted. A comp1triHon by shttl\S 
discloses a different condition; with the exeeption of 
Montana, oreH shipped to custom smelters were of a 
higher grade than those 8melted at the mine; 11ppar
ently, low-gTade ore could not bertr the expen:m of ship
ment to a distant smelter, and could be profifably 
treated only at the mine .. In Montana tho gmde of 
ore does not differ in the two caseH, which is due to 
the fact that most of the mines aro centered ne11r 
Butte, so that the cost of transportation is not of such 
importance as elsewhere. '.l'he lust group, combining 
the Lake Superior district and the Southem states, 
merely reflects the defects 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 bv the ow·ner. 
The same relation is observed everywher~, the differ
ence in price on Western dres varying :from seven-tenth:; 

30223-04-HJ 
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of a eent in Calii'omh1 to B.l cents in Utah. The mar
gi 11 mp resent:-; a part. of tho clutrgcs for the treatment 
of t.lrn ot'u. 'l'ho low prieo reportocl :from" other 'VeHt
om states" is due to the foet, as explained above, that 
in N<"v 1\foxico oro8 eontaiuing 7,207,888 ponndsof cop
per, 1111d v:duccl 11t $~1:00,:318 were :,;old at it flat price, no 
de<luetions lwing nutde for trm1tmcnt. In the Lltko Su
perior <li;;trict tho 8ltme vahw is allowed per pound of 
iine coppnr in tho <lres8oc1 ore (locally known ns "min
eral") 1111d in rdiucd bullion. The slight rndation of 
one-tenth of a cent, i8 clue to tho difference in Southern 
Ol'OS. 

The avcrngo <0.lmrgos :for treatment and freight must 
ho compared hy st!ttos or gToups of Hti1tos, inasmuch as 
tho rmmlt for tho United Htatos is affected by the indn
sion of Litko ores whid1 iwe shipped to tho smelfor :tft;er 
being c01rnid01·ably reducncl in weight hy dressing. Of 
the tottil quantity ol' Lltkn oroH, 5,03G,04 7 tons were ro
ducnd to 120,04,2 to11R of mineml-tlrnt is, to 2.4 per 
cm1t of' thn orig·itml woight. This method 1rntnrally 
reduced Llw cost per t.011 of rnck treitted. Compared 
by Hfat!:os the cost of trmttnrnnt vitrieH; in California 
and Montlt1rn, ns W\\ll tts in tlm Lalrn Superior district 
itnd in the Southom stttt(ls, Urnro is no ltppltl'C'nt diffor
CJWP. botwcon tlw clmrgns on oros imld 1tnd thoso smeltocl 
hy tho mi no opern.tor, WIH\l'O!\.f\ in ttll other w· (',Ste.I'll 
st1tte8 tlw c•.oHt oi' trcmtnrnnt iR higher :f:or tho former 
than for tho latter. 

A segrog·ation of tho ('OHt of reduction into chn.rgc8 
.for tr<\!ttmont nnd freight·, wns not in all ca8os obtain
able. 'l'ho 1tggreg11te <·lrnrgrni for reduction amounted 
to $~H,702,18H. '.l'hiR amount wits clistribntBd its 
follows: 

(!o,qt of ?'!!diictfon qt' ores: if!Ofe. 

All Ol'OS. Or!I sold. Oro smellc.d 
by owner. 

'.l'otnl . .. . .. . .. .. • • . . • .. .. • • • • • .. $20, 102, mo $3, 7•J0,.107 $23, 021, 082 

Ch1irgeH for iruitmcnt, ott! .......... .. 
Frtilght .............................. . 
Not rnporlt•tl Hll)llll'lttul~· ............. . 

22, 12•1, 91\0 
8,'102, 350 
!, 284, 880 

2, G33, ll57 
549, 260 
557, 890 

19, •191, 098 
2,858, 099 

077,•J\JO 

As appem·s from the preceding st,atement,, 95.4 per 
cent of the totltl cost; of reduction reported :for ores 
smelted by tho mine opemto1•s, imd 85 per cent of the 
total rep~rted for ores sold, could he segregated into 
freight and other charges. Freight, as :far RS reported, 
mnounted to about one-si.xth of the cost of reduction 
for ores and concentrates shipped to oi.1tside smelters, 
and to about one-eighth for ores smelted at works con
nected with the mine. The item of freight amounted, 
in nll, to $3,402,359, which was equal to a clmrge of 
4.4 per eent on the gross v1tlue of the ore. 

.ilfines and ndlt8.-When a mine and reduction works 
were operated under the same management, 8eparate 
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 
hoth the mine and the reduction works, whenever it was 
impracticable. to report them 1:1ep1mttely. 

In the Lake Superior district, where ore dressing is 
ltn integml part of copper mining, the reports furnished 
hy the mine opemtorn included in etwh case both the 
mine ltnd the mill. Septtmte reports for mine mid mill 
were teceivecl from each of the 17 western operatorF:. A 
snmnmry of these reports is presented in the following 
table: · 

'.r Am,1~ 16 .-Sum111wi·11 of mines cmnldned with mills w/ic1·l~ ~epai•1tldy 
reported: 1!!09. 

:Mines tmd 
mills. 

Number of mineH and mills.................. 7 
Salaries ...•.... __ ._........................... $16'1, 517 
WngeH ''.'. - ·-·-. - ·-· ··--- - ................ --· $1, 5(12, lHli 
Contract work................................ $11, ROl 
.Miscellaneous expenses...................... $137, 213 
Cost of supplies ancl materials ..•..•....... _.. $710, ·168 
Cost of pnrohasec1 ores... . . . . . . . . . . . . . . . . . . • . . $19, 783 
Vahrn of product at mine..................... $'1, 237, G88 
Ore mined, short t:ons........................ 7&1, fifi5 
Crude ore shipped to smelters, short tons.... 14li, l00 
Orn m!11cd, short tmrn: 

From mine..................................... 58n,rme 
l'ur<>hased................................ 1,0C8 
Cone on trn.tes produced, short tons . . . . . . . 77, 903 

Bullion contents of ore shipped ancl mlllerl: 
Coppcr-

Pounds ............................... 67,870,088 
Grossvaluo ........................... $6,116,100 

Silver..................................... $<15, 26il 
Gold...................................... $25,022 
Other metals . . .. .. . . . . . . • . • . • .. . . . . . . . .. . $11), f>27 

'l'otal gross value ............................. $6, 201, 912 

Mine". 

7 
$1:ll, 40-1 

$1,277,UU:l 
$'J<l,89l 
$7ll, 71:1 

$ii92, 887 

7 
$3~\ 113 

$28·1, tiH3 

.. '$iio: r.oo 
$123, 5HJ 
$10, 7S:l 

::::::::::1::::::::: 
········-···1•···-····· 
•••••••••••• 1 ............ . 

__ ._! ______ ....... . 

The following ti1ble is a summm·y of all mines that 
were sev11mtely i·eportcd, with and without mill con
ncetion. Lake Superior mines, 1is sfatecl, do not come 
within this category. Tlm table is eon:lined to mines 
only; no data relating to mills are inclnclecl therein. 

TAm,g 17.-Snrnmltr!f, c:1:cltisivc of mills, jm· mineB with ?nill co11111·1~
Uo11s comzmred with mine.q not co11nectecl ·with mills: 1002. 

Mines repm·t· /Mh)C8 with ]l[incs not 
fng nu11 eou.. e<mncctecl 

' nection. wltlunllls. 
--------------1-----•1---·--------

Numbm· of mines ....................... .. 
Snlarlcs .................................. . 
Wages •••• ··----· ........................ . 
Contract work ........................... . 
Miscellaneous expenses .......... _ ....... . 
Cost of supp!Jcs ancl matorlals ............ . 
Valueofproductatmlnc ............... . 
Ore minuet, short tans .••.•..•... · ........ . 
Oro shipped ancl milled: 

Short tons ........................... . 
Bullion con ten ts-

Cop~~'i;.;;ds ...................... . 
Value ........................ . 

Silver ............................ . 
Gold .............................. . 
Ot:her metals .. ., ................. . 

123 
$1, 137, 207 

$121_121, 518 
~177, O·Ul 
$862, 519 

$0, 271, 175 
$32, 872, 560 

5,[>12, 712 

5,,193) 218 

4531 4.r,2, tj(}.1 
$501 055, 442 

$i>, 821, 159 
$1, 854, 02r, 

$1\J, 075 

7 
$131,'JO.l 

$1, 277, \168 
$'H,8Ul 
$7il, 7rn 

$592, 887 
$3, 731i,811 

734,5rm 

731, tl99 

50, 920, 088 
$0, 090, 3()7 

$4fl, 2.l)3 
$21i, 022 
$1fi, li27 

. J, 701,flH.I 

mm,ns21 37G 
$HJ, 959,075 

$f>, 7ifl, RilCi 
$1,829,003 

$3,f>IS 

Where the mine was connected with 11 mill the value 
of product reported was that of the mill product, which 
would not be comparable with t,lie value reported by 
mines without a mill connection; the v11lue at mine luu;, 
therefore, been esthrntted in the same manner as in cases 
where the ore was smelted at works connected wit11 the 

mine; the tot11l reported expenses of tho mill hin-P heen 
clechwted from tho vitluc of the mill product, ancl tJrn 
difference is faken to represent the nthm of tho l'l'Ud1~ 
ore at the mine. The gross val no of tho p1·udnet is 
obtained by deducting the l'Ost, $.Hl,738, of ol'l' plll'· 
chased for "the mill, l'rom the grol'IH vitl ne o[ the 1 mllion 
contents;' the sirnw amount being dmlnetml from the 
reported vttlue of copper, in orclt\l' to o htai 11 the vnlno 
of the copper contents of the ore mined. The ntlne of 
the copper contents of purchased ore, ut' eotll'S(\ l'X

ceodecl the price pnid by the rnill for tlw l'l'llth~ orP. 
Yet as the copper ('.ontent;; of purelmsecl ores WN1 1 lo~s 
than 1 per cent of the total qtmntity troatPCl, tlw~· mtty 
be regttrcled as tt neg·lig·ible qrntntity. 

OompariNoJ/ by f/i!O(!i'ctj)li.io diN'sim1N.--Tlw .Q'l'owtli of 
the copper production in the l.J nited Statc-s i1-1 nrniuly 
the result of the development uf coppPr mining in 
Montana and Arbwna. In H\7\l five-sixth:-; of tlw pro
duction of the United SttLte:-; enmo from Michigan; 
though the annual production of Michigan httF: Him:e 
morn than trebled, tlw relative .slmrn ol l\'Iichig1w lmd 
declined to n little over one-fourth in l!lU~, whiln tho 
.output of .Montarnt and ArizomL for tlw year 1\1112 
amounted to nParly three-fifths oi' the production of tho 
United St11tes. Tho copper production of tlw 1d>11n1 

three st1itPs and of the United Stato:-; Hi111·(• tlw ym1r 
1883 when records for. 1Vlontt1nn 1tnd Arizrnm fwgau, 
iH presented in the following table: 

'Lrnr,E l8.-P1·rJd11ction qt" the UnUed ,i..,•1afo1, nml rit tlu; J.,ih Supt~· 
1·io1., Jlo11/mw, mid .frizmw diM1·frt.<: 188.'I In /!Ill!. 

[United St11tcs Ueologle11l Rnn·<'y, "Mhwmi He801ll'<'t'H 11! tlw l'n!t. .. t Ht11h·~,·~ 

1902.] 

[Loug tonH.] 

::;::=::.::::::::;::::::.::::::::::.~--~----~·,__.,,,--;"..::;::::'.::' '·~-~~· _,,_ ··~·-·-· > 

'1'0!11! J,AKI~ Hlll'l•;ltT<lll, ~(()~'!'ANA, AltlZCISA. 

proihw-
YI•:Alt. llon, 

l't•rnh1". i p.,I' t'l'llt Unltc•l l'roclnc- Per cent l'rothH~ .. l'ur eont 
811\t~H. lion, of totii!. tinn. o( totnl. lion. 11flt>ltll. 

--·~-- ------ ------· ----- ••-<• 

18S3 •.•• 01, r17·1 ~H165a fil. ll 11,011 21. B 1u,1ms '.!0. 7 
188-1. ... tH,708 30,Ulil ·17.H 19, 2fi6 29.H u,u:m !!\.•I 
188f> .... 7'1,052 H2, 20U ·18. Ii 30,267 40.\l lll, 1:17 rn. 7 
18811 •••. 70, •JHO :m, 12.1 51.B 25,862 BG.ti ll,UUll 9.\1 
1887 .... 81,017 33,9H H.\) Bfl,lB:l .1:1 .. 1 7,010 U.7 
1888 •••• 101, 05-l :lH,C.O·l BH. 2 'lil, 70.1 •lH. !.! U,19'1 l-1.0 
1889 •••. 101, 2311 :1u, 364 38. 7 .JB,IHU ·1B·" lH,liM t:tr. 
18!10 •••• llr>, 966 4fi,27M mtu fl0,•1H7 •IS. r1 lli, r.:11 13.~ 
1891.. .. 12ll, 839 f>O, 992 •HI. 2 li0,028 !l\l.fi 17,HIXl l·l.O 
1892 •••• 15J, 018 M,999 35. 7 n,RGO ·17.:1 17,lliO 11. I 
1893 .... H7,0B3 r.o, 270 3.J.2 G9,21Jll ·17. 1 l\l,~Oll IH. 1 
18114. - -· 158, 120 fil, 031 32. B l:ll,729 51. !I 1\l,117:1 !'.!.t1 
189fl .... 169, 917 fi7, 787 8·1.0 8-l, l>llO fiO.O :!l,·lllll 12. Ii 
18Uli ... - 20/'l, B84 64, 073 31. 2 llO, 071 ·18.2 B2,fiU\l 1r), ~ 
1897 .••. 220, 571 ll4,8ii8 29.·I 102, 807 ·IO, 6 :IO, :l\lK ·111.r. 
1898 .... 231\, 050 fl6, 291 28.2 92, 0·11 nu. 2 ·ltl,fi~H 21. I 
J899 .... 253, 870 65,803 25,9 100, r;oa 3!1. !i fl9, :rn11 ~3.·I 
J900 ..... 270, fl88 O<J,938 2'1.0 120,Ror1 ,14,7 !l2,X20 \9.11 
1901. ••• 2ll8, 782 69, 772 21l.9 102, n21 !l8. :.! r>H, 3Hll 21. 7 
1902 .... 29~,42:1 70,165 2fi,9 12R, ll7f> •l:l.B r.3,M7 ]~.~ 

.,-------.-~-

A compamtive Hunmrnry h,Y g-eogmphie diyi:-.ion~ i;; 
presented in Table in. The Lltlrn Superior distril't i;; 
practimdly synonymous with the st!tte of Michig1u1; 

the returns of the present censns of mines 1mcl q1u11·
ries show only 1 smttll mine in vViseonsin, ·with Hll ont· 
put valued at less thtu1 $500. 
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TABLB l O.-C011111aMtire .m111mm·11 of wesli:m, L11/..·1• S11p1•1·iol', 1111d 
'Southern cop1wr 111i11es: 190:!, 

:'.'/um her of mines .................... --. 
i::\nforics •.• ···-·····-·-·--·--·· ····- .•••• 
Wuges ................................. . 
Crmtt'lll•t work ................. ___ .. - ... 
~Ii~eellu.neou11 expenHeR ............... . 
Cost of supplies 11n<l m11teril1IH ........ .. 
V nlue of prod net 11t mine •...... __ ..••.• 
Ore mined, short tons .................. . 
Ure shipped iiml mlllm\: 

Sl1ort tons .......................... . 
Bullion contents-

Copf,~~;;;ds ····••• ••..•.....••.. 
V11ltie, tot11l. .............. .. 
A\•crngo per pon1Hl 1 eQntH .. 

Sllver ....... _ ---- ............. .. 
Gold .......................... .. 
Other mct11ls .................. . 

Total gross value ................. .. 
A vcrnge percentugc of copper in ore .. . 
Avemge return from hy-proclncts: 

Per ton mined .•. _ ................ .. 
Per ton sold 11nd trn11ted ....•.. _ - .. . 
Per pound of copper, cents ........ . 

Westm·n I Lnkt• t;njll'- ~onlhern 
:-itnteH. rim• tlh.;tr d. HtutuH. 

11~ 
$1, lllli,Ofili 

$12 212, 057 
$177, O•J:J 
SR59, 031 

$6, 203, 21\1 
SB2, 2011, 88'1 

5, 186, 18B 

·l-11, 241, 13G 
$•18, 718, 2lll 

11. 0 
$1\,817,649 
s1, sr,1 1 7tm 

$10, 07fl 
$06,406, 725 

.J.~n 

31,.18 
$1 .. l!l 

1. 7 

171, 102, Oti5 
820, 100, li3fi 

11.7 
$12,lll17 

fl 
$1\.1,:12·\ 

$1ll:l,2H 

. ""$1i:i;ii88 
$101,f>U[l 
$1illfi,!l7tl 

S·Ul, fi2U 

. '$20; ii2; 7:12 . .. $i; ~lit~; 7l1U 
1,.JB 1. H2 

$0. 002 $0. lll 7 
$0. 002 $0. lll(l 

Lalce Su:J!aio1• 1Ust·1·iet.-U ntil the development of cop
per mining in the \Vestern stl1tm1, in the early eightim;, 
the Michigan mines were pntctically the only source or 
domestic production of copper. A comp11r11th·e smn
nmry of census statistics for Michigan copper mines 
beginning with 1860 is presented in the following- ttthlo: 

TABLE 20.-Comparatiiw wmnwry, Michif7n11: 18110 lo JIJOJ:!. 

1002 1880 1880 1870 18110 

----l·----1--- ... •··----··· -----· ---·-· 
Number of mlncA ...... 
8 nl nrl e <l officl11Js, 

(~lerks1 etc.: 
Number .......... .. 
Snl11ries ........... . 

Wnge·emners: 
Average number ... 
Wugcs ............ . 

20 (l) 1!l 'BO 

·119 3.Jl (i) (·l) (i) 
$5981076 $117,3119 (•I) (·1) (•I) 

13, 887 a 5, our, ii, mo .J, JHH B, tmt 
SS, 744,f\9'.! $3, 174, SG\l $1l, O\il, :HS i2, 3·1ll,f>\ln $1, SHH, 208 

$11, 725 $300, 627 ........................... - ... . 
$473,501 $1,2471978 (I) (I) (I) 

Contract work .......•. 
)Iiscellnneons expenses 
Cost ol Hllppl!es 1md 
p;~g~~\~niH .. .. .. .. .. • . $·1, ti88, ,119 $2, 682, ,191 $1, 215, 200 $505, .Ull $1BO, 000 

Pouncl" ol eoppcr.. 171, 102, 005 87, 455, 671\ .J5, HBO, 202 (I) (1) 
V11lue .............. $20,1\(13,353 (1) $7,\l79,232 l~H.:m!,11l7 $2,'.!H'.!,1~~ 

I Not rc•-portml. 11 li'ormnuu inclncletl in wngc .. <!tU'ncr~. 
• Estn1Jhshment8, i Not reporte1l Kl!p111•11\oly. · 

The noteworthy feature di::iclosed by the pret:oding. 
table is the gmchml concentration of production from 
one census to another. ARsuming that the ostnJ>lhih
ments reporting in 1860 and 1870 represented mine;;, 
the number of mines decreased from 18GO to 1880, Rncl 
since then has remained about the same; but the output 
at eitch census has been ttbout double tho v11lue or 
the quantity reported at the preceding ce11;;ns. The 
avemge production per mine was tis follows: In 18(W, 
$72,379; in 1870, $159,710; in 1880, $4JD,H(i0; and in 
1902, $1,028,168. 

Tl10 progress in the equipment of mines went on in 
pl'oportion to the increase in the volume of production. 
This is Hlustmted by the growth of the munher and 
horsepower of steam engines used, as summarized in 
the following statement: 

Stm111 Pllf!ill!~.~ 1111d lwrNf)/fJll't'l' in Jlicliif!m1: 1110:!, 1880, anti 18/IJ. 

Num-
YKAH. lwr of 

mint·~. 

1902.................... 20 
18HO .................... lU 
1H70 .................... 127 

'l'he prececli11g statement clearly 8hows the remiirlrnble 
growth o:f the itppli('ation of ;;t.eampower, espednlly 
within the fast two decades. '!'he :wern,ge power em
ployed in the production of 1 short ton of line copper in 
1880 was cqnal to lift,y-1ivo lmndredths o:f 1 horsepower, 
and in l!J02 to l. 61 ho1·;;epower, nearly threefold. 

CH thn 20 mine8 i·eporUng in 1H02, la made complete 
reportK, 8tatiug the quantity oJ' rock tre11ted, the quan
tity of minorn.l prodrn·ed, and the fine ('Opper contents 
ot' the rnineml; 8 foiled to ;;bite the lJtUtntity of rock 
trentrnl, but reported t.lrn quantity of mineral 1tncl cop
pnr contnntK; 4- roported the q nantit.y of rock treat.eel 
and thn lhH\ eoppnr contents, hut foilod to report the 
q mtntity of minnml prodllt•ed. 'L'hn total reported r1rnm
\'.ity ol' rock hoit-1ted WltK \i,~4:7,317 tons, fff which 
ti, 071, Hlti tonH WP re trnato<l 1tnd ~75, 702 ton;;, or 4:. ;1 per 
l\Ont, wnrn rnjectod ttH too poor to go f;o the stnrnp inill. 

Complntn rnpor(s from 13 mhrns 11howed 5,03(),54:7 
tmrn h'Pl\tP\l n.t Htn.rnp mil\;;, wlth l\ yiold o'f ~40,084,170 
ponnds of minemli conttdning .144:,217,300 pounds of 
!inn c:oppnr. The rook WttH reduced by treatment to 2.4 
por ce11(; of it1:1 weig·ht; tho tine copper contents averaged 
HO.l pPr mmt of the mineral, or 1.;l pel' cent of the weight 
of Uw i·cwk. Retm'nH from Hi mines showed 5,H7l,615 
tonH of rock tre11ted, containing· l65,G3l,605 pounds of 
linn coppnr, or lA per con{; of the qtmntity of ore 
trcmh1d. .H.otmns from l 7 mines showed 24D,561J,24:4 
pmrncl8 oJ' mineral, yielding .l.·W,262,H3fl pounds of fine 
copper, or l'HJ.8 per oent. 

'rlie percm11i1tg·e of mineml p1·oduced v11ried in indi
vitltrnl t•ttsos from Hix-tenths oi' l per eent t0 2.4: p~r 
cent of tho rock treated, and the copper eontents niried 
from Ml.± per cent to Hl per cent o:f the mineral. The 
\1roportion of 2.4 pm· cent o:f mineral to the quantity 
of rock trmttecl and HO per cent for the :line copper con
tents of the nii.neriil, or 1..4 per cent. for the :fine copper 
eontents oi' the rock, miiy be taken as representing the 
genernl 1wcm1gc. Upon thb baii.\s tht~ qrn\ntity of rock 
treated in cases where rninoral alone was reported may 
be estimated at lflS,000 tons, which would raise the 
quantity reported to iibout ll,17H,OOO tons, or ~-2 per 
cent. 

1'he total quantity of rock hoisted in 1880 was 2,3G3, 733 
tons, of which 2,137,()53 tons were treated, a part of 
the ore being· rejected as too poor to go to the st11.mp 
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mill. This quantity of ore yielded ll 7,804,D2!i pounch; 
of minerRl, 01· mi avm·ttgc of' 2.H per cent. The aver
age percentage o:f :tino copper in the minernl wn:-; 74.2 
per cont. 

The progTe8s o:f copper mining in the Lake /Superior 
distrk•t iH shown in the :following :-;bttmnent: 

l'NJ1l11dirm nml tlividend.1 r~f' J,a,ke <'l!JlJWl' u1i111~H, by 111111lli'euniul 1iel'iml.1: 
18'79 lo 1.'10;!. 1 

UH.OBH VAi.UH. lHYl lH!NllK. Averni.ru 

l'Einon. 
Quantity of 
line copper 
(pounrl$). 

vnTt
1

~~;~lll' 
Avm·- \vcr~ pon1~<1i 

ugP I •r ~go p' er lcsH chn-
rrotn.l. poln~~l i AtnOllll t. pound dmH1H lll11' 

(mmts).' (ccut.-) pom11l 

·~·--------- _________ ] ___ ... _ -··· _<'_"'_nt-")_, 

W79-1H82 .. • .. • 204, 09'l, 755 $37, 7ti9, 141 18. fi /$10, •Jl:l, li2tl 
1~Ka-18HH •.•••. 2s2,121,955 sri,oss.~s2 rn.ti 1 7,8ti7,r.oo 
rns1-1s110... ••. sfiz, 086, 633 r,o, 755, 2.iri H .1 110, mi, ooo 
lH\Jl-1b9L ..... 461,335,117 49,903,li!H 10.8 12,700,000 
18\Jri-lHUi; ...... 662, 056, 573 li3, 990, 758 11"1 ! 19, 5fi3, 250 

iHuo-1uo2 . . . . • . 615, 020, s22 9fl, 929J>92 rn. o 1 i.ml c10a1 ono 
18\1\1-1901 ...... •1M,818,7fi7 7fi,R29,167 17.ll I' 29,fi2fi,fii\O 
l\111~ .. • .. • • . . . • 171, 102, ODfi 20, 100, 425 11 :7 B, •140, 00ll 

---------,----~-------"------·"··--·-----·------

l), 1 
2.8 
a. o 
2. 7 
:1.5 

r. .. 1 
!l. 7 
2,0 

tCJompilatl from thu COJlJll'l' Hlm<lhnol,, Vol. HI, pngo 57:l. 

J:l.·l 
U.8 

11 • .J 
R.l 
7. ti 

lU. 2 
lll.ll 
o. 7 

In the statement which follows all Lake 8uperior 
copper companies are divided into three classes: (1) 
Those whose total dividends since organization luwe 
more than equalled the amount of Cftpital stock issued, 
(2) those whose dividends lmve 11ot equalled t11e iimounL 
o:f capital stock issued, and (3) those which htwe never 
paid any dividends. , 

Cnpitr1l .•lock i.9suerl and total tlivi1lmuls paid .~ince 01·uanization liy Lake 
8upm·i01· mirdny rompanle.1.1 

1
1

t)t1tl .. .... --~- ... -----·-··- .. ······· 

JJ!Yi<len!ls in oxccss of stoek iHH11Ull. ..... . 
Divlclend.q short of stoek lsHnml. ......... . 
No rl!vldcnds pal<l ....................... . 

Nnmlwr 
of Nml- HttH~k iHsnrnl. 
pnni<~H. 

Jllyi<lmHls 
pn!cl, 

00 $<10, 0:18, iillll $117, li8fi, ll~U 
... "c.' .. C.'.'""·~---.. 1' 

ti, 122, Ollll 116, °'15, 920 
a, llR7, fill() 1, fi10, ll00 

3li, 021l, 000 ............. . 

l '.rhe Cop11er Hnn<lbonk, Vol. If(, pngn Ml2, 

The lnrge nrnjority o:f the Lake Superior copper min
ing companies have never ptdd any dividends. O:f the 
16 dividend paying companies 4 were itbsorbcd by other 
companies, 2 of which were themselves dividend paying; 
2 were closed a:fter ii successful career; 1 was elosed after 
earning in eleven years enough to retire its outst!111d
ing capital stock; and 1 was c1ot1ml after proving a losing 
venture. This leiwes 10 iwtivc <liviclend paying com
panies, of which, however, only 3 paid dividends in 
1902. The total number ol' active companies reported 
to the census of 11)02. WUH 20; it is therefore apparent 
that 10 of thit,; number hRcl never paid any dividends. 
O:f the 44 companies which 11t one time or another have 
operatecl iii the Lake Superior region 34 were inactive 
or did not exist during the census yettr. The 2 mines 
mentioned above which clmmd after proving profitable 
investments were Cliff, which from 1849 to 1867 netted 

in dividends $2,407,020, itfter eitrning un mn<m11t Pqmtl 
to its capital Rtoek of $111,000, ttml Central, whieh from 
18tl4 to 18\ll netted in diddPmb $1,870,llOO, after pm·n
ing an amount eqnal to itR capital Rtock of' $100,000. 

A very instrnctive record of mining for a long :-;Nies 
of years iH pre:-;ent.ccl in the. published reports of the. 
Quincy Mining- Company. lt was organized in lHJS 
and reincorporated in 1878 with a eapihtl Htoek of 
$2,500,000, !llld had pitid in diddPncll':l :-;ince Ol'g'!Uliz!l

tion to tlrn cloHC1 of Hlo~, $HI, ll:W, oon. The cnmpuu~· 
operated its own smelter in comrn<•.tion with i\'.s mitrn, 
itnd market.eel n1tinecl eoppPl'. Tho :-itat.istics arp giYen 
in the :following sl;atrnnent: 1 

Q11iucv Jlfinin11 C'o111p111111: 181111 /u ]!/{};!, 

-~--·-•--·- ••--••••••-••·---~••--•-m·-···----------·~--

y-~~1(~-· (~~T~~-·-------~~;:t-0·~:~1--·- ·- ·--~·- ··-~ .-.. ~. -- --
tine Pop~. 1 l'H't' oh· lHHllHl I AvPrngc~ 

YJolAH, 
Prrnllwt rer Jl!'l' : t11h!t;'l exl'h1"ln• Num}wr mouth!)" 

(['lllll\C]R). 11thom I JlGI ol !'Oil· I or eontriwt 
brokm1 l'.':un~l sl 1•1wtion l mlm•r," wng-e~. 

(pomHIH).: (centHI. (eeuts), 

-·-·------· 
l8lili. ............. 2, lH, 220 ·151 

I :n.a 21!.U 227 $1'5:1. lH 
1807 .••.•••••••••. 1,921, liW fi2ti 22. 7 IH.9 H17 fi0.83 
1808 .............. 1,417, 9H H7 20. 2 2B.1 lfi7 lill,H 
1869 .............. 2,417,305 44G 21. !l rn. 7 210 iil.10 
1870 .............. 2, •!OU, 774 fi2H 21. fi 15.a !Rl •IO. O!l 
187l. ..•.....••••• 2,400, 501 <!fl 22.8 lfi.2 !O·l ·17. OR 
1872 .............. 2,2tl\l,IM 391 B2. fi 22. u 233 GO.l>2 
1878 .............. 2, 621, UH7 ·191 26. f> 18, G 223 02 .. 12 
187'! .............. s,om1,1ri.i rm 21. 9 15.1 23•1 ·IS.SS 
1875 .............. 2, 798, 281' 48fi 22. 7 15. 8 217 4ll. 7-1 
1876 .............. 3,078, 171 rio7 20. 0 lfi. 7 227 •17.13 
1877 .............. 2,837, 014 4fi7 18. 0 15. l z,17 •13.7!l 
187Jl. ............. 2, 991, 050 B95 14. 9 1'1. 0 23.[ i1J,fi0 
18711 .............. 21 63U, 9riH ·103 rn. a 13. 7 212 38. 7li 
1880 .............. 3, 609, 2f>O 503 lH. 5 11. 8 192 •19.10 
1.881 .............. 5, 702, ti06 700 .18. 7 10.0 212 48.f>.l 
1882 .............. 5,682, 603 ROO 17.1 O.fi lfi2 •18.83 
1888 .............. 6, 012, 28\l 850 lB. 7 8. u lGfi 4fi. 0'2 
JH8·1. ............. fi, OHO, 087 722 12. 2 H.tl lfi7 4S.3fi 
1880 ............... 5,818, 4117 710 11. 4 7.5 132 •M.00 
1H80 .............. 6, 888, 517 638 ll.1 a. s HO d5,80 
W87 .............. fi, 603, 691 781 11. 7 8. 6 1'12 48.'10 
1888 .............. 0, 307, 80\J 61!0 lfi.\) 10. l lf'>R .rn.oo 
1889 .............. 0,40fi,68ti 690 12.0 u .. 1 H5 49. lfi 
18UO .............. R,0°'1 1 2f>3 76\l Hi. 7 8.2 1'1G fi2.fi0 
1891. ............. 10,M2,fll9 (i8fl 12.8 9. l 182 fl3.40 
1R92 .............. 11, 108, 920 572 11. 2 8.8 288 5ll.75 
1893 .............. H, B9H, 477 57'1 10.4 7.1 25U .J9. llll 
lHO·t. ............. 15,4114,01'1 fiRI 9.fi fi. 7 28Fi 00.70 
18\15 .............. rn, so.1, 721 fi17 10.1, fl. 9 BHO fl(),()() 
1890 .............. Hi,HGH1 477 •J7i 10.0 ll.5 B70 52.00 
18\17 .............. lti, 92·1, 618 ·181 11.1 0.8 BU:l f)2,fl2 
1898 .............. rn,aM,001 lllB 12.ll ll.H B81 f)2, fiO 
181lll •..•.•. , •.•••• M,:l01;JH2 ·.127 17. 0 8,] ·llll fJ(l, 7:.:! 
1900 .............. M, 110,051 391 16.li o.a •JB:l Ii:!. uo 
1901. ............. 20, fi.10, 720 •109 10.1 8,8 fl3B 112. ()() 
1902 .............. 18, !l!\H,·1\11 3•17 12.0 0.0 fiti~ li2. 00 

. -·--~----·-·-····--,-----·· -·--·---· --

The preceding- :-;tRtcment Hhows that tlw iwerng·o 1m
nual production of tlw compiuiy increased itftcr 18flU 
neRrly tenfold, whereas the twerag(\ num bor of miners 
employed incre11Hed 11bout. 2t times-that is, t.he iwer
agc miner is able to produce wit.h modern methods 
and machinery about :four times its mnch as in 18llll. 
The cost of proclnet.ion per pound has been reduced to 
less than one-third o:f what it was in 1860. 

Jlionta.na, .A1•/zona, 1tnd New .LJlemioo.-Oopper mining 
in Montana, Ari>1onn,, and New Mexico did not develop 
until the eighties. Very scrtnt information on copper 
mines in that reg-ion is recorded in the reports of the 
Tenth Census. Arizona reported 110 wage-earner~ 
whose wages aggTeg·ated $'77,128. 'l'ho production clid 

1 For 1866 to 1\101, taken from the Copper Handbook, Vol. III, 
pages 458 and 4511; for IH02, from the report of the company. 
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not exceed 7,ll5tl tom; of 01'<\ whi<'h contained :1,Ulil,7ilt1 

pounds of copper. 
lVIontltrnt l'Pportcd in 1H8U only [12H tons of om <·on

taining 1,:H2,500 pounds ol' copper, and .New ~lPxico 

had only l :Hons to show, which yiehled -:1:,05;) pounds of 
C<>plJlll'. 

A cmnpamtiYn :-;1m11rntry !'or t.lw yunr:-; !H02 1rnd 11:'.18!J 
!'ollow:-;: 

TABLE 2i.-co:vrPAHA'l'lVE 8U:.'IDL\IW Ft>H .\1wi;oN.\, :.'lroNT,\NA, AN.I> NEW i\rnxrco: 1111>:! ,\NI> 1xx11 . 

·- ·-·~·····-~-··----·-~-·· .. 

Yenr. 

HALAJUJ.;JI ()FPll'TAI.H. 
l'I.Elll\.H, E'rl'. 

Nurnlu~r. ! Hnlnril·!-1. 

\\'.\Ii 1-:wE,\Jl~lm~. 

. \.n·rugl• 
tllnnlH.1r. 

CoHl1'1ll't 
work. 

. --1· I l'HllJl\'<'1'. 

MIHe.,Jh1· ico~t. of "l\•·I 
Jll'tl11:4 t'Xw 

1 
}llit'~ !Ult CO}JJll'l' l 1t1lllt 11llS, 

ptmHPH. , mat<'rin I~. I , . 
'JOUHt1l Ol'{', Pl•l' ('{.'llj 

Po1mds. mtinpL1r 
ton. 

Arizunn .............................. ·( 1\102 ~.!flH $l\.IH, ~/;) a, 7U7 sa,.t\li,il:!H $12~ 1 :m1 $! . .!ntl,75:J $'2, I ~m, Giti 1,210,301 121,:..?!Jfl,fiHi ii.OJ 
188!1 H :!H1 7ti~ H:lH 7~0, 0'21 2a,n1 48, ~!<1'2 a~.m, 0'20 Hirl,fJKO HI.OH 

l\lontnun ............................ .-( 1!1112 illll . 19·1, ·llfl ti1 :lHH 7, :mul na ·10, U7n ·li\li, 1118 a, li·IU, 127 :l,.128, HGO 
a1.Hu2,mm 

2117' 779, 70-1 a. uu 
IHHll 1ll :.!'2,fllfl 1, \llH 2, OlU, U·IO '2, 7'2'2 J:lH, 288 1,m.m, mm lill8,H:l7 ll7,Hl18,0li4 7.00 

New 'Mexico ......................... { lUll~ 2·1 :l2 1 l:.!O llH 
lHHll r, i, '.!rlo ~·Ill 

The average copper contentH per ton ol' OJ't\ 111 ined in 
l\tlontana and Arizona hmi <'Ollsiclnrahly decre:tsed :-;int"!'. 
188D. It. mny be inferred from thei;c Jignros tlmt the 
development of those parts of the eonutry, nnd tho 
in troduetion o:f: improYncl proC<\sso1:i, h:wn .nmdn it possi
ble to treat; lower gmtlos of orn, which <'oulcl not luwn 
been profitably worked in l8Hll. 

8m.elte1'8 connected ·wlt/1, n1./11.1w.----Tlrn following tnJ>k 

1~8,·lH:l 111.~tltl ~ti,~fl8 •IU,·HIH ·Hl,Oll:l 7, :.!97, HH3 i. 7G 
IH·I, 701 1,:uo 81!lil8 ao,.rn11 :H,fiHG il,HH:l,OH !}, 01 

is 1t smunrnry !'or HllH1Hm·H eomrnetnd with mines; the 
BX]><~nsnH Hhown t.horoin (:-;alitl'il'K 1t11cl wagei-;, mifwclla-
1H\OU8 t\XptmKes, supplit.~H ttllcl nmttwials) iu·e not in
dudnd in tho Hltttist.icH ol' <'OPJ><'l' miiws, having lwen 
11:-;n<l nrnrl'ly i11 l\KtiumLing· t.ho \'alne of Lim orn at the 
mint\ ns oxplninecl on It prnvious page, 1111dor tlw hen.cl 
of '' procltwtion." 

'i'ABLB 22.-:·HL\Il\IARY OF R1\.m1:r.ERK ANil HEFINEiirnR (!()XNIWTIW \\Tl'll ll!INER: !\)()~. 

I Nnm- i. . ... [I···· ··1· H1q1pllt•s 
~o~· of ~nlnriP~ :\rtH;•<•l- IL~l~l CoHL of 
CR(llh· !l!Hl Wllg'l'H ]!lJ\l llllH , llllllt I l1tlH, l'!'Jlllfllg, Cl!AllACTER OF HMl~I.'l'IN!I \\'llllKH. 

MA'l'Jt:Jl1AJ.1'l 'l'Hl':A'l'JW, 

]•'J'l.\lyliL Oil 
1'1ll'1•httHCI] 

cor•er 11111ttu hn 1!1111 ()I'(• £rom I l'lll'l!hllR· (short rrm1wc1l 
llRh- . CXjll'llH"H· i not hwl1111-

rncntR.. . __ I lug OJ't>s. 

Rhip[ll'<\, mlno (Hhorl tJfl or~i 
(lll!H) (Hl\OJ(, 

ton•), fH>Ull<lH), 

', tllllH), 

i 
Tot11! .............................. . 2!1 , ~H. ;uu, ua2 $2, 100, 2ori I $11, o:m, 227 $1, uu1, 1m1 $1, F130, 788 4, llll, 772 411, 020 30, 915 557, lll, $9() 

-- ;:=-...~~~-::.:-.:::.::·.-·-·:--; 

'l'reo.ting ore from mine only .............. . 
'l'rc11ting ore mine<\ b)' eomr111ny 1111<! Jilli'· 

11; 2, s22, 770 mn, sr.i 2, ·Hill, 770 llM,alO 

1181, 010 
zr,,oon 

984, 810 llli8,2fifi 166, 483, 27,J 

chrtse<l ore .......................... . 
Conncctccl with refinery ••••.................. 

fill, ll75 811, !177 102, 208 17,2•18 112, 245, liW 
2, llUl, 840 248,821 i rn, 001 27~. 382, 591! 

i 1. 7Jn, illlH 118, HfJH 'I, 7ll2, 2•19 
t\ ·l,7llH,Hlf1 1,7:m1 UDO 1J 1 8\J.1 1 ~08 ·l0,2!M 

The summary is not intended as a complete presenta- : 
tion of the business tmnsactod l>y the smeltm·s, which 
is heyond the scope o:f: the <\ensnH o:f rnim's nnd qtmrrieH. 
The cost of J?lll'chr1:,;etl ores ii:; therefore not i11el nded in 
the statement, nor aro the eitrnings from the treatment 
of custom ores given therein. Cop1wr :·mwlters loeated 
in Michigitn are not comprised in thiH st!ttcment.. It 
includes, however, the Buffalo 1'.!lllclter of the Citlnnwt 
and Hecla Mining Company, to which a portion of it:.; 
product is shipped for trmttmcnt. 

The copper product shriwn contain8 tt dnplication of 
11,808,230 pounds, representing tho contents of nmtt.o 
produced by one of the smelters nnd further treated at 
two of the six smelters and refornries included in t.he 
snmmar.)'. The totlt! copper prodnct of these :,;melters 
was accordingly 5-±5,0lJH,HiO ponnd8. 

(})ppm• m11tent8 rif' all O?'tJ8 mil?ied, inofoding ,r1olcl and 
Nil·1J1•r or•e8,--'l'bo product;ion discmised in the preceding 
pttg'<'S is that which is m·eclited to the copper mines, as 
therein defined. For certain compamtive pnrposeH it 
is 1rncesH1try to show tho copper contents of all ores 
mined, including· thmie whoso chief value is that of 
their procious met1tl contents. 'l'hn :following statement 
i:;hows the copper eon tents o:f: all ores mined in Hl02, by 
:-;om•ees of production: 

<!opper 1•m1t1mts qf all ores mined, hy .~om·c<JH of prod1.tction: 1110/!. 

Homic.g rw J1norn1c·1•10N, Pound~. 
G1·osH Ynlne 

nt mine. 

'J'ntnl .......................................... i tlBU, OBB, il92 $71, HI~, OH 
... 
I 

ColldlCI' miueH ............ ••. - •.••..... - .......... - ... ; 025, 00'11 r~29 
(' l 11 I I J.J,ll~H.Hl\B Tll lllll H \'l!l' JU UCS ............... , .......... ,. .. , 

711, li5, 810 
l,011i,Wl 
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The share contributed bv each stnte or territory to 
the copper prodnetion of tl;e United States is shown in . 
the following· table: 

TAHLI~ 23;-Coppei· ermten/N c~t' all m·eN udncd, by statcN 111ul l1•1•1'ilo

'l'iex: 1002. 

STATE on 'l'JOUllTllllY. Pu111uls. Vnlue. 

Unite<l S\ttteR. - ....•.•....... - . . . . . . . . . . . . . . . . . G89, 03a, 392 $il, 1112, 0\.1 

Arl2onrL ............................................ . 
Californilt •................•.••.... -................ . 
Colomr1o ........................................... . 

fcf~1;f,1''.::::: :: : . : : : ::::::::: ::::::::: :::: :::: :: :: : ::: 
MichigtUL .........•.•... - - - ..•...........•••. · ·· · ··• 
111ont1t1111 ................................... - •••..••• 
Nevada ............................................. . 
NewMcx!eo ....................................... . 
North C1trolin11 .................................... .. 

~~~~g1b;11ti:it~- :::: ·.:::::::: :: : : : : : : :: ::: : :::::::: ::: : 
Te11nessoo ... ~ ........................... ·. · .. - . -· --· · · · 
Utull ......•......................................... 
Vlrgini!t ........................................... . 
WaHhington ...................................... .. 
Wisconsin ......................................... . 
Wyoming ........................................... . 

121,409, 27i> 
2G, 5•19, OGB 
fl,i'Hl,07·1 

9,flOU 
86,4'12 

171, 102, Q(ifi 
2li8, 410, DUO 

2ll,114 
8, 017, 902 

·H8,R01 
<l!l,15-l 

787 
12, 28·1, fl] f) 
2·1, 7201 82;1 

a, 2~rn 
72,fi.IQ 

2,000 

13, 3fi7, 135 
31 or1n, uoH 

·1fi018flrl 
1,~mJ 
0, 14H 

20, l00,42fi 
:!0, 092, 7Hl 

3, 181 
·162, orm 
45,fl31 

2,8011 
67 

i,:nri,111n 
I) 'lf') fiU'l -·- -·a98 

10,H\10 
210 
260 

"-"------ ~-----~·-·- __ .. __________ , ...... - .. -_,, _______ ...... _________ _ 
(\mwmption of eopp(w 0/'1'8.-ln order to vorify the 

nccnmey of the returns for tlw production o:f coppet· 
mines, they must be c•ompttrcd with the reports of all 
copper smelters showing the consumption o-f copper 
<H'PS as materials :for smelting-. 

'~Tith that purpose in view the speehil 1-1cht~dule 
relating to copper mines eontainod ttn inquiry mlling 
for the mune and address of the mill or works at which 
the ore was treated. The special schedule proviclnd :fo1· 
mills ("reduction worlrn otlwr than smelters") called 
for the "name, location, and ulum.1.cter of establish
ment to which t.hc produet was sold or shippecl for final 
treatment." A similar inquiry wus iuscdecl in tho 
spedal schedules addressed to smelters. These inquiries 
were intended to trace the product from the producer 
to the consumer, as we.II as to guard against duplictt
tions in cases where the same product was successively 
treiitcd by di:ff erm1t establishments. 

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 11 gross 
value of $2,212; in a total production of eopper the 
gross value ol' which exceeded $70,000,000, this is a 
negligib1e quantity. 

Copper ore mined in the United States is eventually 
converted into metallic copper in this country, with the 
exception of a small qm111tity exported in the shape of 
matte. Matte (ca.Heel also "regulus ") is a semi
metallic prnduct obtained from ore by fusion; it con
tains from 25 to 70 per cent of copper and is blown by 
further fusion to mctnllic copper. 

A port.ion of the ore mts thus concentrated 11~ local 

nmtte smelters and shipped for fnrther treatment to 
other smelters whieh pro<luce pig· copper. 'l'he total 
fine copper contents of matte shipped, according to 
reports reeei ved at the Bureau of the Census, amounted 
to 43,33\),2t\8 pounds. Of this quantity, n,717 ,51)4 
pounds were shippet1 to New York brokerR for export; 
13,325,6!)() pounds were traced from the matte smelters 
to the plan to; where the nmtte was c01werted into metal
lic coppor; 22,!177,!l84 pounds were reported by copper 
o;mcltors as the contents of purchased matte, the pro
duclWS of Lhc m11tte foiling to report.; mid ?.ln,000 
pounds \Yllre reported hy shipper::;, the dostiuation of 
the matte not being stated. 

The copper contents of the matte, with the exception 
of the 1:-l,325,mJO pounds which Wlll'l\ l'Pportocl by both 
:,;hippe.i·s and lmyori;;, mn:,;t be includl'd in the tofal out
put of coppel'. Tlrn 310,000 pmmds rPportPcl only hy 
shippers were Pitlwr intenclucl for export, or they may 
have heen duplil'ate1l in tlw report of some other 
Rmnltcr. CompttrNl with the total prodnction of the 
United States, tho error would amount to only ifre
hnnclredths ol' 1 per cent. 

Tho prodm:tion of nrntto and metallic Popper, as re
port.Pd by snwlt.ers, is shown in tho stafonwnt. below. 

'rhe Lako Superior ores were smelted at tlw fullowing
works: Tho output of the ()thtmnt ttnd Hoda :Mining· 
Company and the (~uincy 1\ilini11g Company itt their 
own smelters, from which reports were secm'L\d; the 
mineml from itll other mineo; was trciit.ed liy tlrn Quincy 
Mining· Company Md by tlrn Lake Superior Smelting 
Company, at Hancock, Mich. No report wa:; secured 
from the hitter. 'l'he copper product of Lltke t:\upel'ior 
ores htts, therefol'l\ been ttiken from the reports of the 
Michigan mining companies, inCluding the two ttlJOYO 
named, which had tlrnir own smelters. 

80111~1 copper was produced by lead smelterR engaged 
principally in the tren.tment of gold and silver hen.ring 
ores; the quantity reported by them i1:1 shown separntely 
in the following statement: 

Production <!f metallic coppa nnll 'lltt\ll1' 'in. the [Tiritetl 8taleH: 11102. 

Metnllle eupper: Fine eoppt!r (pounds). 
l!.,rom- . 

Western 1tnd Aonthern orcR ................................. . 
Lake Superior orcR ......................................... . 
Imported ores .............................................. . 
ReportNI ill' lend smcltcrR ................................ .. 

'Mttlt" .......................... - ...........•...•....•.•. - .....•••..•. 

42'1, 721, 738 
171,102,om; 

•.10, 797,8'17 
18,931, 168 
·l:l, 339, 21l8 

ti98, 892, 086 
Deel net duplictttlon In mntt1•.................................. rn, :l~f>, 690 

'J'ot11l output of smelters......................................... tlSfi, fir.6, llUll 
Less product ol lm1iortcd ores................................. ·10, 7ll7, 8-17 

'.l.'otal copper protlu"l of ttll domestic ores....................... liH, 708, ;,.19 
Reported bpnlno opcmtnrR ..................................... '113U, 033, H!l2 

Varia11ce .. ... . .. . . .. . . . . . .. . . . . . . . .......... ... . . . .. .. . . . . . . .... fl~ 7~51 lfl7 

1Includes14,028,SGH pounds rcportc1l ns hy-1n·u<luet of gu\tl ttJH1 sll n'r ore". 

"' 

i ... 
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The Yarianco between tho outpnt of mines and snwlt- ! 

ers is less than 1 per cent. 
The U nitcd States (3:eological SmTt\)' rPports the total 

output of copper refineries its 6Hfl,508,G4± ponnds, nrnl 
estimates the copper contents of imported cm~s at 
40,000,000 pounds; tlrn diffcreucc, li5H,U08,M4 pounds, 
is fakon to represent the copper production of the Uniter[ 
States for 1002. This estimate exceeds the prodw·tion 
of mines by 20,475,252 ponnds, or 2. n pnr eent, and 
the output of smelters by 15,840,155 pounds, 01· 2.·b 
iJer cent. 

There natumlly wonld ho ii clifferenco bPtWolm the 
copper contents of oro shippod from tlw miiw-; and tlw 
quantity of copper produced hy smoltt~rs itnd l'Plineries. 
Vilhere the ore ·was s1110ltod by tho mine operntor thn 
qnn.ntity reported, us a rnln, represented the ar•tnnl rt\
covery of line copper; hut wlwro the ol'n was Hhippcd 
to tt cw;torn smelter the qunntity reportod roprcsPntccl 
the n;;s1iy contents which WP!'C paid for. Fnrthorm01·0, 
tho periods covered by tho returns wcro not .in all l~Hsl's 
tho Harne, some companies roporti11g for their vnrions 
fiscal yc~ars nearest to tho ealond11r yeiu· Ul02. Thon, 
too, tho stocks on hn.nd and in proePHS ciuried at thP 
:-m1elters irncl refineries tluctunte from 0110 )'P!Ll' to an
other, In one case reportod to this oflieo tlrn delinl'in:-4 
of nn electrolytic·co1>pcr retinery fol' l!Hl2 clifferod from 
the receipti,; for the samn yPin· hy m01·p tJmn 40,00o,ooo 
pounds of line copper. Agidn, dnplimitions cim not 
nJways l)e avoided. 'rlmt tho ''admiec hehvl1e11 tlw 
quantities l'l~portecl for tho HOV!~ml stages of the coppor 
inchu;try is confined within such narrow limits 1rottc!HlH 

:for the Rnbstantial accnriwy of the roHnlts. 
.Jlfhient! lanrl8.-The prinmry distinction between 

mining and mannfacturing iR thut in tlw formnr 
inclnstry there are three factors of productfon, viz, 
land, ettpital, and labor, while only labor and c11pital 
are essential in the latter. The pre.o;ent ccnsu1o> of minoH 
and quarries is the :first in whieh the scope of tho inquiry 
bas in some brnnches been extended to the ownm~ship of 
mineral lands. Though the spncial schedule provided 
for gold, silver, load, and copper mines was confined 
to mineral lands, it ii,; proh11blo that in some case8 the 
reports included all lands of any description, such a:-4 
timber lands, building lots, etc. 

The following table shows the distribution of mineral 
lands, by title of tenure, :for the Unite<l States and hy 
stiites and territories. For 5 of the 144 mines no report 
was made on this snhject,-B in Arizona, l in New 
Mexico1 and 1 in Virginia; 1 esttiblishmont was a hold
ing company. 

'Lun.1·: !3-1.-811111111111·.111(1' 111inm·al lnnrlN, by ,qtates and tei·rito?'ie.q: 
1.902. 

I.ANH OWNl•:n. LANI> J,E,\Slm, 

H'l'AT1,: <Ht 'l't<~ltnI't'oltY ·1' 'l'otnll i - .. --- ·-~ ----~·- -
iwre". Number N 1 

f Aeres. of lmtni111'(;.:,r.. A cm: .. •};, 
··-J o_m_ll_H·_A. -·-······ ___ " ---

TTnill'<l f:i!1t!t!H .........•.. 1~~~~2;~ .. 
Arlzo1111 ........................ I .t:l, 7M 
Uttllloruh1 .. .... . . .. . . . ......... Ii, 120 
Colorndo ...................... i 1, GtH 
ltlaho ......................... , [1H 
Mitd1ig1111 ...................... i :m, 281 
Mon titlllt . . . . . . . . . . . . . . . . . . . . . . 2J>72 
Nev1ul11.................. ... . .. 200 
New Mt•xioo.................... ·l,HH 
North C:nrolinn................. 2, am 
Oregon • .. • • . • . .. .. .. .. . . .. .. . . 1, •100 
TcnneHHl~l! . . . . . . . . . . . . . . . . . . .. . . 11 1 GOO 
Ul11ll........................... 1,llRR 
WttMhington ................... 1 800 
\\'!Henm!n . . .. . . . .. .. .. .. .. . • .. .. 320 
Wymning ...................... ' :J.tfi 

1122 

' 27 
ll 

J.l 
1 

20 
23 
1 

10 
2 
2 
2 

11 
1 
1· 
1 

HB, 270 120 

l:l,7M ................... .. 
Ii, nno i mo 
1, 422 4 2·12 

auJ~i :::::::::: :::::::::: 
2,:-mo 11 2tm 

200 .................... .. 
a, 8Vr1 G 5SB 
l, 201. 1 1, 100 
l, ·100 .................... .. 

10, 700 1 850 
1,or1n 2 n2 

ROO ....................... .. 
320 
~2[) ••H••••;- ••••••H~o 

I Of this utmtht•r ·I mhtt•s l'l'porlt•t\ hotlt ownP<1 nn<l lunsut1 lnnc1. 

():f the 1wrt'1tge ownod, 1\8 Khown in the preceding· 
tnhle, !J l lll'rl'I' WPrP. l'l'port:od hy tho owner::; HK leased 
t:o ot:IH 1l' partios, viz, lll :u,l'l\" in JVIontroHc county, 
Colo., on whil·h <·oplH'l' wn.s not mined, 1incl 7fi acres 
clistrihutPd 1t1lloilJ.\' other c:L1ttl\s !lll(\ t.nrritorioc:, upon 
which milwr;; Wl\1'<1 virt:rndly omploy<'d on IL shm·e of tho 
product, as Pxplid IH 1 <l on IL proviottH pagP. 1 n th(\ a hove 
tiihll', ('.OllSPljllPllLly, t:hl\H(\ !lJ !lt'J'('H Ill'!\ not duplicated. 

'l'hn \PnKing of lan<l app1mmtly phty;; tt vmy i,;nhor" 
clinato part in eoppPL' mining. Tho roya,ltioH on the 
:i,~ii:3 aul'PH knsl'd 1tggrl1gatllll $BB,LH:1, or ti li.ttlo over 
$10 pl1 L' 1wrn. 'l'ho gn11ttor llfll't. of: tlrn iwrengo, munely, 
2,0HU 1Wrl~K, was lrnltl by ,b op<\l'lttorH, who, in n.ddition 
to lmts<1d hnd, opemtnd their own mlnn:.. nnd made in 
rnwh l'ILHO only 01w report for thll m1tirn operation. A 
;;u1rn111iry for those rnin(\s whieh were opemted exelu
sivnly on lmts<Kl land is prosentecl in the following table: 

'l'Alll,B !!,1).-Nmnlwr qf ndiws opemting e.r:clusively on leaud landB, 
w•1•1w leasml, 1'1tlue qf 111·oduct, and royaltiea priid: 1.902. 

~'l'.l'l'I•: ll!l 'l'lo:ItlU'!'llllY, 

1!1tl!!>tl fll:llll'H ••.••••• , •• ,. ·, •• • • • 1, 178 $85, 103 $21, 291 

Colorntlo ............................... . 
Mont11n11. ......................... • •. • • • • 
New Moxie<>. .......................... . 
Ali others' ............................ . 

242 
266 
473 
192 

3(l0 
7,579 

11, 508 
1, 84'1 

1, 620 
29,95.1 
49,01'1 
•t,fiHI 

. ...... ····--· ····------··-'----'----'----~ 
1 Inclnrles C1tiifornltt, l; Uttih, 2. 

The mines opemtecl on lonsed 111nd were 1111 very 
:..mttll producers; It little over one-half of that land, 
viz, G52 twres, was still uncfor developmont. The roy
altieK paid amonntt>d to ithout: one-fourth of the value 
o:f the product 11t the mine. 



488 MINES AND QUAHRIES. 

In the following tallle all mines are chtssilied by the area of rninentl lnndl':l owned and leased : 

TABLB 20.-AOREAcm OF l\HNEIUL LANDS, BY STA'rES AND 'l'ERHITOlUE~: 1002. 

1't1TAL. 

S'fA'fg OH. •umIU'fl>IlY. 

Unitcil St1Llt!~ ................. . ~-10 \ 

fl,000 .;U'lU:H ANll 
O\"EIL 

\ Nnmhm· 
1 

! Ntnnla!l' 
At~rt•nge. ! roport- i .\('fl'ttg'l', report· A1~l'Pnµe. 

! ing .. i ) ing. 
l---·-···--·---1. 

Arizoun, ............. :. . . . . . . . . . . . . . . . . . . . . 2i 
C11Jifornili................................. 7 

1 ~: I~~ ........ i ....... -~Ur· ~ 2m: 21 t~i6 ........ :~. i .... ~'. '.~:~- ........ i ...... i.; oi.U 
J,F,1:f ........ ·: ........ ·:~./ ........ ~- ...... ·:~~- ~ l,!,~~ ::::::::::r:::::::::: :::::::::: :::::::::: Colnmdo .................................. IS 

Id1tllll .................... ................. 1 
Mlchignn .......... !...... ... .... .......... 20 :l!l,281 .................... ,.......... .......... •1 2,7'10 1'i I :11,MJ 1 f•,000 
1{0lltll,lll1 ................. - ................. - . 27 
Ncv11d1t.................................... 1 
New Mexico •. .. ..................... ... .. lti 
North C1trolin11 ........................... . 
0l'cgon ..•................................. 

2·~66 ....... :'. ....... :~~-\ ........ ~ ....... ~~:. ~ 2·~M ....................................... . 
•1,478 :i 1io a ir18 11 2,211r. _ ......... i,· 1.····.~,:iigii" :::::::::: :::::::::: 2,an7 , fh7 

1l:;m~ :::::::::: ::::::::::1::::::::::.:::::::::: ::::::::!: ::::::~~~:1 i I H~g ::::::::;::::::~;;,;ii '11cnne1;sec........................ .. .. . . . . . . 2 
Utn.h ...................................... lB 
Washington............................... 1 
'\Tisrnmsin................................. 1 
Wyoming................................. l 

1,0HH 3 fi2 I li I 21iH ·l 1 7HH I""'" .... , ............................. . 

~~g I ::::::::::1::::::::::;::::::::::[:::::::::: J ~~g 1l:::::::::r:::::::: :::::::::: :::::::::: 
--~"'-"'"'M•-•--•••--•~-- "' ""' "" -~- "•·-~------·~ 

The correlation hetween ownership of land and vnJu(\ 
of })l'odnetfon is shown in the following· tn.blo: 

TABLB 27 .-Acl'eage 011nwd rmd lmsed, ((nd v1llue of pmdud: 1!10:!. 

I 

BIZ"& OF IIOI.l>IN(i, 

I 
AJ<J'A IVAJ.l)g OJ•' Pl\Oll\Hi'r AYl·:l\AIH: 

• . A'l' :mNE. YAI.lrn. 
Num-

1 

~1~g:. ,-~~=T f:,~lt' 1-:=~: "~,:irt. llx,':~;., "~:~:::. 
------1 ----- ·-·····--·-- ·--·-- 1-··-----

Tot1il ........ .. Hl Hli,M:l lUO,Q :$51,178,0::ll 100.0 $807,~RH $i1Sti 

Less llutn 100 ncres .. 54 l, li-17 1. 9 ii, 921\ UH7 11.r. 109, 7'18 
100 to 999 RCrcS ...... 51.l 17, 3·10 20.0 20, 963, 80~ •10. 9 anrl. 310 
1,000 to 4,999 ltCrCH ... 23 •18,81\l 56. 5 23; 022, 8811 •JG. 2 1,027,0liO 
5,000 n.cres nncl ove1·. 3 18, 070 :n. o 164, Ofll 0.3 fi.I, 98·1 
Acreage not reported I a5 1 ........ 499, 956 l,U 12·1, 989 

'1'h!H nvcmge is (!omputc<l only for mines reporting prorhrnt. 
2'rhiK n.vcru..ge is nomputctl only for 1nincs rc1)0rting ncrlmg11, 

•Inclndes unc holding compmiy. 

a,mm 
l, 20ll 

·!HS 
u 

It 1tppmtrK thnt tho vnlne of thl\ production of tho 
mines hore uo clo:-;11 relation to the 1u·e11 of mineral land:,.; 
owned Ol' leased. t-\till the !Weruµ;e Vttlne of l>l'Othwtion 
per mine incrmtsed with the iuoreaso in th<' arm of min
eral lauds owned up to 5,000 ttel'OH, though not in tho 
8tune ratio. 

The avemge vrtlue of production por aero dcereiu:;c~d 
!18 the areit increased itnd the threo ln.rgest ownel'l':l wore 
iunong the sumllest producers. It is prolmhle that while 
the snmllor propertieB were under active operation tho 
Jn,rger were awaiting development. 

Oo111J(mtmtion 1f tlw lnduNil'y.-Ccipper mining j:-; 11 

hig·hly centralized incluBtry, as appoani from the fol
lowing tltbles. Tn.hle 28 shows (;he acreage of all min
eral lands hy districts. 

'rAm,1" 28.-ACREAGE Oli' MINERAL LANDS, BY DJS'l'RICTR: l!l02. 

'l'OT+\J., 

Numhor 
report- Acrunge, 

Ing, 

20 AlJlll~R Oll 1.gss. 

Numhe1· 
report- Aerengu. 

Ing. 
---- ,_. ___ ...... ------- - -- -··----· 

Unltcd Stn.tes ...................... .. 

Western stntes ........................... .. 
Lnkl:l Superior district. ................... . 
Son thorn strites .......................... .. 

13U 86, 523 

1H 
21 
4 

32, 9(jf) 
:io, 001 
13, 957 

28 340 

The preceding tahle clcn.rly illnstratei-i the degree o:l' 
concentmtion in the ownership of rnineriLl lands; 78 per 
cent of the entire area was held by 26 companies, of 
which l(J were in the Lake Superior district. In the 
Southem states there were no mining properties of less 
than 1,000 acres; in the Lake Superior district only 5 
helcl less than 1,000, the 11vemge for these being 612 
acres. All small mines were locatod in the W cstern 
states, where the concentration wns less pronounced. 

Tn.ble 21) shows the claBsi:fi.cation of all copper mines 
of the United Statmi by yalne of production. 

21 'l'O ll!l ACl\J~H. 100 •ro \)9\) A"l\EH. 1,000 'I'll ·1, ll91l ACJrnH. 5,()00 AC:REH ANH 
oYmt. 

Nu111bl~r 
ruport

ing. 

Numllm· 
Aerc.~nge, 1•eport

ing, 

l, :107 

Nmnhor 
Aert•tige. rnport

lng. 

H,~Hii 
n,OliO 

2:1 

fi 
1i1 
:i 

·lH,Hlil 

l~,033 
31,fiH 
l\~87 

Nnmht.•r 
1·nport

ing. 

:l 18, li711 

;,,0011 
0,000 
K, li7U 

TABI,J~ 20.-1:'/as.~ifica/.ion (~/' ('OJ>}JCI' 111i-J110,~ li!f rnhte '!t' Jfi'1Jrl1wtiim: 
wot. 

IHW\11' HY \'.;\l,UE, 

Tol!tl ............................... .. 

Le8s thnn $500 .............................. . 
$500 lo $9U9 ............................ .. 
$1,000 to $0,999 ............................. .. 
$10,000 to $-J9,999 ........................... .. 
$ii0,000 to $9!!,999 .......................... .. 
$100,000 to $249,999 ......................... .. 
$2ii0,000 (O $409,999 ................... .. 
$'100,llllO to $099,999 .......................... . 
$1,000,000 ttlld OVCI' ...... , .................. . 

Nmnlwr 
in NL.Ch 
gl'OIJfj, 

YA I,U E. OJ~ PHU fill CT .. AT 
i'lllNI·:, 

Amount. I'er ct•n t. 

n1 sr.1, 17H, oan mo.co 
21 

\J 
.J.l 
!!tt 
ll 
l:\ 
8 

11 
12 

O.Ol 
0.01 
0.30 
1.111 
n. 7·1 
2.27 
l.i,S8 

rn.111 
ia.19 



COJ'PER 48U 

As seen from the preceding t1ihk, 1tbont three-fourths 
of tho output was contributed l>~· 1~ rni11<\S prodrn•ing· 
over $1,000,000 mwh, itnd only iLliout OlH\-ninth hy l:H 
minmi producing less tlmn $GOO,OOO mwh. 

A similar claHsiticntion hy geogrnphie (livi::dons i:-: 
impossible withont disclosing tho individual retur11H of 
some mine. It umy he stated, howen\r, from an exam
inntion of the Ht!ttiHticH of production arranged hy 
states, in the same nmmwr as aJiovP, that the samo pro
pol'tions Hhown in tlie table ohbdn, with hut Hlight rnri-
1ttions, in JVlontmrn, A.ri;t,mrn, and the Lalrn Superior 
distrid, which furnish togethm U2 por C!'nt of tho pro
duction of tlrn United StttteH. 'I'lw rnineH locntud iu 
other sfates ranged, according· to their output, !lH fol
lows: 1 over $1,000,000; 1 over $f>OD,OOD, but less tlmn 
~1,000,000; 2 over $2GO,OOO, but lesH than $Gon,ooo. 
'l'lle output of thesl' +mines was valued iit $2,H2H,Hf>H, 
or 71. (l per cent of the total prod net of th()l'e states. 
Thero were, moreover, U2 mines diHtrihnted a;; followH: 
(l prodrwing over $100,000, bnt ksH than $21:)(),0()() each, 
with an aggregate output of $8Hl,OH1, or 20. l lJ!'T cent 
of the total; 11 producing more tlmn $10,000, lmt l(\ss 
tlmn $100,000 eaeh, with an output of $2tiH,trnn, or G.O 
percent; and 4fl producing less than $10,000 eaeh, with 
an agµ;regate output o:f $!lH,G8,J-, or l.7 per emit. 

The preceding· stfitistics, deitling as thP,r do with in
divicltml mii10:; or operating companies aH nni tH, do not 
fully express the actual degree ol' cpncontrnt.ion which 
manifested itself in !l variety of forms. One holding· 
company, tho Amnlgamated Coppor Company, l\Oll
trolled, through the ownership of stoek, (l eoppnr mining 
compnnies in Montmm. The combiiwd production of 
these comp1inios for the year ending .rune 1, rnoa, accord
ing to their sworn stlitements filed with the nSHCSHors of 
Silverbow county, Mont., aggregated 3,14:0,380 tom; of 
ore, luiving a gross value of $B3,635,l 7G. Compared 
with the total production of tho copper mines of the 
United Stiites, as reported 1Lt; the census o:t' rno2, or :for 
the fo.;cal year nearest to tlrn H111nc, the output of the 
AnrnJgamn.ted ()op per Company comititnted 27. 4 per cent 
of the tonnage and 43.1 per cent of the gross value. 

Closely allied with the Anmlganrntecl Copper Com
pany was the Tennessee Copper Compm1y, whose clireet;
orttte included two o:f the directors of the former. lt.s 
mining properties sitnttted in Tennessee prodncud in 
1902, according to the report o:t' thn dirnctors to the 
stockholders, 8,108,584 pougcls of copper, gross V!tlue, 
$1,024,450, which amonntecl to 1.8 per cent of the gross 
value of the ontput of ttll copper mines, ns reported to 
the Bureau of the Census. 

Next in importance after the Amalgmnated Copper 
Company was the Calumet and Hecht Copper Company 
of Michigan. PreHident Alexander Agussiz reported 
for the :fiscal year ending April 80, 1008, it production 
o:f 38,316 long terns o:f fine eopper, equal to 85,82'7,84:0 

ponmls. 1 The tine eoppor eontents of the copp('r orPs 
trnatecl in the U nitml f\t1itos in 1902, as rnported to the 
Bnrcnu of tho Cmu·ms, amounted to G2fl,004,52f) pounds. 
The proclnction of tJrn Calumet iind Ifocht Copper Com
pany nccorclingly approxinmted 1,1: por cent of the total 
output of the copper mines of tlw Unitml St1ites. 

The third placo was held hy the United Coppor Com
pany, which was org'ltnizecl iu Mont1um under tho <•.nr
pomtc niime of the Mont11na Orn Purchasing Company. 
Tho ]titter reportocl to tlrn ai>sesHOl'H of Silverhow 
county, Mont., for the fiscal year emkd ,Juno 1, llH18, 
iin out.put of 2D8,B:-32 tons crf ore lrnving it gToHs ndue 
of $H,587,6D~. :Mr. F. Augm;l,ns lfoinzn, presideut ol' 
the eompany, mado the following stntmrnml: to the prt~i:'H 
regm·di11g tho production of tho compnuy: 

l'rnrluction qi' tlw United Coppm' C0111pr11111: l!llh! awl Jf/01. 1 

C:OJl]ll'l' Sll\'l'I' Ooltl 
(JlllllllCIH), (ll\llll'!l.,). (ll\1111.'l'H), 

1uo2. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ao, :ni, nno UH1Ji~10 t t, 2m1 
lUOl ........................................• HO,:l1H,D'2H l 1 UHa 1 ·.li'l ·1,U:ll 

Comparml with the ontpnL of Urn coppnr 111itws of tho 
UnitP<l :-;r-1ifos, tho production of tlw ll nitP<l Copp<'r 
Comp1tny l'OllHtitutrnl 4.(l per l'l\llL of tlw totnl g'l'o~H 
Yahw, or ,[ .. 8 per cnnt of tho lino copp<'l' contm1ts. 

An importanli group of m ineH wns rorn·osPnt!'d by 7 
Michigan comp1ininH, which, though nudntidning ii SP{llt

mto corpor1ito existPnco, werfl unit.eel uudor tt t•onm1<m 
mitrnigemont through tho owrn1rHhip crf the Htock lly thn 
:;iuno group of stockholders. Those wero the Winotut 
Coppnr Company, j;Jrn Wolverine Copper :Mining Com
pm1y, tho Mohn wk Mining- Compnny, tho Atlantie "Min
ing Cornp1iny, the Bal tic Mining Company, tho Miehigm1 
Copper Company, and tho Cbumpi.on Copper Company. 
The total output of these eompitnies, a:; shown in tiwi1· 
publislrnd roportoi, yfolded 25,28'7, 504 pounds of Jine 
copper Irnving' a gross vahrn of $2,9H2,335, and consti
tuted :l per cent of t;he fine copper contents, or a. 8 per 
cent o"f the gross value reported at the census of .Ulll2 
for 1.tll coppBr mines. 

The respeetive Hhrires contributed by tlle nhove
named com}11mies to tho production o:f the Unit.ell 
Stal~es arn Rhown in .the following stntenrnnt.: 

.l'erc1mlt1y1i 11rod1wtion qf eleven compmiieR .formed of iotu/: .1.'llU. 

COMPANY. 

'J'oto.l ...................................................... . 

Anrnlgmnn,terl Copper Compnn;· ...................... · .. · .. ·. · .. · · · 
TcuncHsco CopilOl' Compiu1y ......................... · ... , .......... · 
Cnlumot iincl I cclit Copper Compnny .............• · ........... · .. . 
Unitccl Co11per Compnny ........ - .............•... - ·. · ............ . 
Seven l\lichig£1n compnnlcs .............. -......... -............... . 

l'or e~nt 
111" tlw 

11ntpnt llf 
Fnitt•1l 
Stnh_~s. 
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1 The Commercial and Financial Chronicle, Vql. 77, pngP Hlil. 



MlO MINES AND QUARRIES. 

This list is not exhaustive; it docs not include the 
United Verde Copper Company of Arizona and the 
Colusa-Parrott Copper Company of Monfaina, 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 8tates. 

The possibilities for further centmlization 11re indi
cated by the location of the geneml offices of the mining 
companies. Of the 144 mines, 4!) lmd their oflices 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; tlrnt 
is, 72 per cent of the production of the United States. 

During the years 1900, 1901, and 1902, tho ontpnt 
of the principal copper producers was handled by 11 
joint selling agency-the U nitecl Metals Selling Com
puuy. 'l'his comp1111y was organized on ,fanmtry 29, 
1900, and included among· its incorpomtors two repre
sentatives of interests identified with the Amalgamated 
Copper Company. Its patromtge, however, wits not 
confined to that company alone. The compm1y's 
chitrges were from 1. 5 to 2. 5 per cent for selling cop
per. I ts total s11les for 1 !)02 were estimated by the Boston 
News Bureau at 545,000,000 pounds,1 which amounted 
to 83 per cent of the output o:f refined copper for the year, 
as estimated by the United States Geological Survoy. 

In 1892 an association of copper prodncerH, known as 
the Americttn Producers' Assoeiation, was formed. It 
represented the following mines: Montana clii:itrict, 
those of. the Amalgamated Copper Oomp11ny; Arizona 
district-Verde, Arizona, Queen, Detroit, Dominion; 
Lake Superior district-Calumet, Tamarack. Quincy, 
Osceola, Atlantic, Franklin, Tamarack, jr., Kearsarge, 
Wolverine, and Central. 2 Other companies joined the 
association subsequent to the elate on which that list was 
compiled. 8 The association received from its members 
reports of the production of copper, which were com
piled and published monthly. The production of Urn 
mines affiliated, as well as of those outside the aBsocia
tion as contained in these reports, is shown in the fol
lowing comparative statement: 

Americanpi•oductionof copper, as reported by the .Amei'icctn Prodiicei·s' 
Assodation: 1892 to 1902. 

[Long tons.] 

YEAR, 'l'otnl. 1·· Repc!rt- Outside 1ng nuncs. Notuce!-1, 
---------------1--- __ ,,_ ---
Second six months of 1892- ................... __ • 
1898._ ·- .....••.•.... ···------· •..••.... -········· 
1894 •.•••.•••••..• ·····-······· .•....... -········· 
1895 .................. _ .......................... . 
]896 ... ____________________ _,, ................... . 
1897 ............ _ ................................ . 
1898 •........... -...................... ,_ •.•...••• 
1899-. - ......... -· ...• - --· -~- .• - .....•.. - ........• 
1900 ............................................. . 
1901 •.•..•.••••.•. ····--··-···· •........•.....•••• 
1902 ................................... ·-········· 

65, 526 59, 289 6, 287 
1'12, 490 129, 760 12, 780 
159, 623 142, M:l 17, 080 
171, 197 155, 497 15, 700 
203, 89'! 189, 494 11,.100 
210, 106 20,1, 206 11, 000 
234, 272 216, 222 18, 050 
262, 206 230, 806 81, 400 
268, 787 227, 987 40, 800 
265, 2ii5 223, 355 •ll, 900 
295, 65!i 258, 056 37, 600 

1 The Commercial and Fin!lncial Chronicle, Vol. 70, page 28-l; 
\' ol. 76, page 334. 

2 1\fonthly Summary of Commerce and Finan<:e of United States, 
1\ray, moo, page 3107. 

a United States Geological Survey, "Mineral Resources of the 
United States," 1902, page 166. 

Early in lHOH large producing interests withdrew 
from the American Assoefation, declining to fmnish 
statistics, 80 tlmt the monthly compilations have ceased. 

It iR worthy of note tlmt the centralizing tcnclency in 
the operation of copper mines has been accompanied 
by a growing clccentmlization o:f property :interests. 
This clearly appears from the following statement of 
the number of stockholders of copper mining compnnios 
of the Ln1rn Superior district where the corporafa form 
of organization hns entirely superseded :firm or indi
vidual ownership. 

Nninber of ,qhai·elwldcrs 'in Lak1i l'OJlpCI' companfr,q; 18EllJ to Wo:!. 1 

Yl~All. 

l8U1l ................................. . 
1807 ................................. . 
1808 ................................. . 
18UO ................................. . 
1000 ................................. . 
1001 ................................ .. 
1U02 ................................. . 

P1~R CEN'r OP 
lNGltEASB 81NCB 

Nutnlll'l' Hullnccl eop- JS!)tl, 
Of Hlrnre- ll<lfJH'Oclllm.1<1 1 -"---··-.. 

holders. g-rnsH value, Nutnber . "" 
nf sl111n•- hro." 

11,098 
7,208 
8,807 

11, 072 
18, 020 
20,mm 
:J~ 1 1ll1H 

I 1u)!<l01·8·. mltw. 

o. 2 ·!. !} 
su1 rn.1 
OV\ lifi.tl 

173. \! F>O. ll 
21a. 2 nn. 2 
2·12. 0 27. fl 

i•plli Coppm· Hmullmnk, Vol. III, png-L•s l\7a, fi7-l, 1111<1 fi\H. '.rh" 111·01hwtinn of 
Hl02 1s tn.km1 from CernmH rotnrnH. 'rho pcroontugt1s were rnnupntrnl in thu 
Burcnu of the CcnsuH. 

PPoduation on ct small 80ltle.-As may be inferred · 
from, tho degree of eoncentmtion shown above, the dny 
of copper mining on a small sen.le iR past. A survivn1 
of old time methods was presented by 3 mines opera.ted 
by waterpower. The more modern small gas or gm;o
lino engine enabled 12 other mines to conduct oporn
tions on a smitll scale. A summftry of these 15 mines, 
using w11terpower or gas exclusively, is prosentecl in 
the following table: 

'.rAnLll 30.-Smnma1'y of mines nBing only wnl1w whrelB, rir !/118 01· 
gasoline engines: J.902. 

~3~~r;.:.~.f.~~~~~::: :::::::: :: : :::::::::::::: :::::: ::: : ::::: :: : :::: ::::: $-H, °'~ 
~i:fti~ai·,V".;;ir:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: sHul~ 
Miscellaneous expenses ..... _ .......................... _ ...... _ .. _ .. .. . $11, llll 
Cost of supplies 1tucl mntcrlnls ...•.......•.......•...•..•..... _ •... _.... $00, 7tH 

'l'onTgfn~r:iiP~~g~·c·~':'. .......................................• _......... 16, ri2s 

~~~~tciri":::::::::::::::::::::::::::::::::::::::: '.::::::::::::::::::: ~; ~~ 
Gross vnluc of ore sold or trcnted . . . . . . . . . . .. . . .. . . . .. . . . . . . . • . ... . . • . . $279, 273 

COPf,~~l~~~t.~~'.~: ........................... _ .. _ ......................... 2, mH, 000 
Value ........................................... -····-- .. -·-·····" $21'i6,4fi1 

Vnlue of by-products: 
Silver ............................................................ .. 
Golcl ..•••.............•...•......•.....•................. ___ .. _ .... . 
Lencl .............................................................. . 

Renuction cl11trges, freight, ete; ..................................... .. 
Vnlue of woduct nt mine ................................... __ ... _ .... . 
Expende in development work ................... _ .................. . 
Avernge percentage of copper In the ore ........... - .................. . 
Avemge vnlue: . 

$18, ;J16 
$3, 686 

$720 
$106,3U 
$172,!J.ID 
$75, 216 

10.·l 

}rlno copper, cents per pound ......... _ ..... _...................... \l, 7 
Gross vnlue per ton .......................... _............ . .. . . . . . • . $22. O·I 

Avcmge cost ofreduetion, per ton .................................. _.. $8. 30 

Tho total output of the 15 mines summarized in the 
preceding table amounted to $172, 949 in value, to which 
should ho added the sum of $75,21G, representing. the 
value of development work done during the ycttr. The 
ore was exceptionally rich, yielding 10.4 per cent of 
fine copper. The average price realized per pound of 
copper was 9.1 cents, which brought $22.04 per ton of 
crude ore. The average cost of rednction innounted to 
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COPPER 4Hl 

$8.39 per ton, which 1eft $13. 65 per ton as vn,lue at 
mine, whereas the g'l'088 value of all copper oreR mined 
and treated in the United Stittes avemgcd only$(). 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. 

Tlui 1JJrn•ld's produatimi and tlw world'8 aoppm· ?nrt?'

lcet.-The United States is to-dtty the chief producer of 
copper in the world; uearly two-thirds of the world's 
output in lH02 was furnished by the United States. 
The following titble is a sunmmry of the production of 
the copper mines of the world: 

TABLN 31.-PRODUC'rION ()[? COI'PEH MINER OF THE WORLD: Ul71) TO Ul02. 1 

[Long tonH.] 

I rno2 1001 moo IHllll 1808 1897 Ulllll lHllil lHIJ.l 18U:l 18H2 llo!lll 

'l'ot11l for the worlrl . . . . . . • . . . . . . . fi.12, -170 i\lH, 78H 48-1, 7UlJ ·172, 2H 420, li21i 390, 7ll0 878, 8fi8 sa.1, iillii 82-1, r;or, SOii, ri:io 81lJ, ·17:l 270, HU! 

Total for North Am~rlea.... .... .. ... B-HJ, HiO 318, !HO 301, 287 2!111, \171 21i0, H•Hi 287, lSo 220, R·18 !RU, no liH, 3110 lli2, 7110 lll:i,H2fi lBR, !ll!J 

United StateR.: .................... _ ...... . 
Can11rla and Newfoundland ............. .. 
l\Iex!co •.•. - ............................... . 

20-l, (\()() 2G7,,l10 21i8, 787 2021 200 ~:-H,271 216, OliO 203,8\l:l 1121 :mo HiU,tiUfi 
l\l,,IHf1 20,ROO Hl,·llJO ll, •JaO 10, J.10 7, 70/i fi,80() /\,HOO n, !Xlll 
85,78fl ao, -rno 22,01\() 1U,:l35 1n,it:m 13, 370 11, mo 11, 020 11, 770 

1-17, 210 lfi~,620 128, 17\1 
7, 0-10 fi,8UO fi,fi.IO 
R,.180 7, 3tr> l\200 

Total for Sonlh Amcriea ............ . as, 750 42,mm an, mi;, B2, 7:l0 all,Olif> 2f>, 300 21i1BilO 2·1, U~[) 211,810 27, a20 29, fflfl \!U,011\ 
--~--·-------- -----· -- ---,~· .. ---~- ------- --·----- _____ _...... . --~--------·-- ~·-------------· -··~--· -----~ ... -

Argentina.................................. 2·10 Hf> 7f• 1i5 i2r, 200 100 mo 2BO 
Bolivia..................................... 2, ooo 2, ooo 2, 100 2, noo 2, orio 2, 200 2, ooo 2, 21\U 2, aoo 

HlO 2110 210 

Chile....................................... 28, 080 I RO, 7HO 2ri, 700 2ii, ooo 2<1, Hi>O 21, !)00 2:i, iiOO 22, 01r1 21, 8•10 

~~~~~i1ieiii ::::: :: : ::: : :: : : :::::::::::::::: :1 .... '.: ~~~ ..... ~:~~~- .... ~: :~~ ..... ~: '.~~- .... ~:~·~~- .... ~: ~~~- ...... '.'~~- ..... .''.~~. 2, f,(\g 
'l'otttl for Europo..................... oo, !IRfi 0:1. Ol:l 8\1, HH7 \12, \l\J:l 8H,.rno Hll, Hof> I Hli, 7:lU 8·1, :17f> 8:1, 780 , 

2, ooo 2,800 2, lfiU 
21,mm 2210liil lll,8if> 

'Hill 200 280 
21 Hi10 ll, 100 ll,fillll 

HI, H\JO' Hr1 1 1X~ ~m. n:l7 
--- --·~--

..... 

Austrin-Hnng11ry, inolmllng Ho~nil1 11ml 
Servin ..................................... l,fiOO 1,:mn 1,:mri l, fillfl 

England ................................... fl()\) \1\\'~ I UfiO li~lrl 

~t{~~~~~~: ::: ::: :: :::::::: :::::: :·:::::::: :: : 21, (i(J,1 21, 720 I ~o. rn1 !!a, ·lliO 
S, iliO B,000 :.!, \)flfl ~,!hifi 
H,000 8,\lllO G,HO 7,:no 

Sweden nnd Norwai-. ...................... r,, 020 H,~:.!fl ''· :mri ·l,l:lll 
Spnin nn<l I'ortngttl ........................ 4\1, 7\!0 n:I, li21 fl2, H72 fl:.?, l(iH 
Turkey ..................................... I,llJO UHO fi~(J U20 

ARla(.TtLp11n) ........................... 20 1 77fl 2714ifl 27, K·lll \!H,:!111 
An~lrall!t ............................... 28,tHO ao,.~m 2:1, 11\!ll 211, 7f>ll 
AMca .................................. •1,.lf>O o,.wn n, 120 tJ,.wo 

1800 1881! 1888 1H87 

------- ·--·-·~-------
Total for tho world .............. 269,tlfl5 2t11,20fl 258, 02G 223, 7UH 

-~--------- - . -~-~-·-·· ·-·~-~.-----

Tot11l for North America ............. 12:;) 43ll 11-1, mm 108, 770 H:l,UH 
--- ----·-

United States ..... _ ........................ 116, 325 105,77-1 101, 710 70, llJU 
Cnn11lla 1mcl Newfoundluncl. .............•. 4, 78fi 5, 115 '1, 300 2, 7flf> 
lllexico ..................................... 4,:125 3, 780 :.!, 7011 2,050 

Toto.I for Son th Amorlctt ............. aa, ooo a1,.118 H7,0\IO H:l,f>7tl 
--~ -·--~··· ----

t~'f1~l~1:'.~::: :::::::: :::::::: ::: : :: :: : : ::::: 150 mo lfiO 170 
1, 900 1, 200 1,,liiO 1,300 

Chile ....................................... 20, 120 2'1,250 31, 2,10 29, 150 
Peru ....................................... 150 27fi 250 50 
Venezuela ................................. 5,640 5,503 4,000 2, \JOO 

Total for Europe ..................... 80, 990 83,808 85, [J(j() 80,21'1 
·-----· ~·~--- --"-··~··- ,.·-·-·---~--

l1IHO 1, nrir> 
MO f)l.!() 

~U, ORI\ 20, l·ffi 
2,Utifl 11, ·!XO 
(i)2ti0 n,o~m 
·l, OUii H1 Utlli 

n2 1 a1r, r1:1,ono 
-170 \17fl 

:Jf1, lif1 211, 11110 
18,0llll 1.7, 0110 

7, 110 i, .uo 

1880 1886 

-···.--~-~--

217, 080 22li 1 1iU2 
---~-~"'- ·--··-·--·-~-

72, 7,10 70,.103 

O!J,805 74, OliO 
2, 080 l, 1)78 

200 370 

·10,088 I ·1'1, f>73 

-- -~----- ··----~--

1, !!Hr1 
/)fl fl 

:.m,onfl 
:l,•llJO 
fi,100 
il,1100 

oa,mm 

21,0011 
11, 000 
7, ·lf'lO 

188·1 

220, 2,19 

Oll,llfl!J 

0,1, 700 
1, 008 

201 

•18,260 

1,:110 
oHO 

1ti,flf'1f1 
2, fl(){) 
fi 1 2HO 
a,~mo 

fl·l,Ofill 

lH, ·lilll 
lO, Ollll 
1, 1 rn 

l8Hll 

W0,,10ll 

5'1, 107 

51, mo 
2, 108 

489 

•17,'iRfi 

:!, l~O 
·l·ffl 

Ii, \!till 
2,lillll 
li,Ollll 
2,:.HO 

fl-I, lifi 

20,llf>O 
\1,1111\1 
ti,fitlll 

188~ 

181, li22 

'12, 871 

'JO, ,170 
~.ooo 

401 

51, 108 
-··-"""" ·-~-~~----

180 283 109 293 800 
l, JOO 1, 500 l,oOO 1, 080 3,259 

35,02fi 38, 500 oll,0•18 '11, 099 1121900 
75 229 302 391i ,140 

3, 708 '1, lll 4,1100 •J, 018 8, 700 

70, '!38 77, 510 75, 961 72,55'1 60, 2,13 
---·-~ ---------

..... 

1,·l~!il 1,i!Hr> 1.~mo 
·t!ri ·l\Jfl 1~e 

!ti, mo Li, 2\lf'~ Hi, Ifill 
2, f>llO 2,fillll ~.~{)() 
r,, 111111 ·1,1100 1, 800 
~,:m~, \!, 1.1r, 1,11112 

fl:~, \J\)t1 fltl,·Lti'.! i>:l, u1r1 
········ ........... 

IH,0110 'IH,llllil 17,000 
7,fltltl fl,fillO 7J>llll 
ll,ll\111 n,uno li,il~ll 

1881 l8HO l!i71J 

ltia,Rllll lli3, [I/ill 16!,0ti3 

:l:l,·t:!3 20,000 2Fi,800 
.,,...,.~-~-~·"·----

80,1'82 25,010 23,3fl0 
~,218 1, ofiO 1, li5ll 

888 •JOO •100 

H,389 •17, 016 53, 810 

807 300 800 
2,055 2,000 2,000 

37, 989 ·12, urn •10, 318 
015 000 600 

• 2, 823 1,800 1,597 

oo, 900 60,2•1f! 5'1, 020 
" ... _ ....... '"'""~ ··-·~··-~·--·~ ---

Austtla-Hungary, lnclncl!ng Bosnltt and 
Servl11 ... ·................................ 1, 510 1, f>25 1, 868 1, '111 1, OIJO 1, 185 1, 270 1, 290 1, 115 l, 270 1, 290 1, 145 

England • . • •. . • . . • • .. .. • .. .. .. .. .. . . .. . .. .. 935 905 1, 406 :189 1, ,171 2, 773 3, 350 2, 620 8, ,104 3, 875 8, 602 8,'162 
Germany................................... 17,025 17,8/iO rn,230 H,87o H,,165 10,200 1'1,782 14,648 18,81.6 12,7,12 10,800 9,000 
Italy .. . • . •. •• .. . . . . .. .. . . . . . .. .. .. .. . • . . . . . 2, 200 a, 500 Jl, r100 2, fiOO 2, 100 2, 000 2, 000 1, GOO 1, 400 1, 480 1, 380 1, 1'10 
Itussla . .. .• • . •• • . . . . . .. . . .. .. .. .. . .. .. . . .. . '1, 800 4, 070 4, 700 fi, 000 'J, 870 5, 100 '.I, 700 4, ,100 4, 000 8, 700 U, BOO 8, 800 
Swerlcn and Norway....................... 2, 220 2, 272 2, srio 2, 380 2, 770 s, 885 s,.u1 8, 39,1 8, 888 s, 1135 8, 500 S, 212 
Spain and Portugal........................ 51, 700 M, 270 (\(!,,mo ris, 706 49, 61ill 47, 873 •16, 415 '14, 607 89, 560 39, 258 so, 318 BS, 361. 
Turkey._ .......................................................................................................................................................... . 

Asia (Jap11n) .. . . ... .. . . . .. .. .. . . . .. .. .. lfi, 000 15, 000 11, GOO 11, 000 12, tXJO 10, 000 10, 000 7, 600 '1, 800 I 3, 000 S, 900 3, 900 
!}1~tmlili....... .. ... .. . . . . .. .. .. ... ... . 7, rioo 8, soo 1,.rno 7, 700 9, 700 11, 400 14, 100 12, 000 11., ooo IO, ooo g, 700 9, 500 

r1ca .................................. 6,570 7,ROO 7,lifitJ 1,,100 6,120 fi,700 5,260 5,600 o,0001 fi,687 5,538 4,828 

I 
1 Compiled l.Jy Henr)' R. Merton & Co., Ltcl, London: c!tecl in St1ttiHlic1tl Complla1.lons nl Lend, Copper, Speltc" 'flu, Silwr, N!ekcl, Aluminum, tmll Quleks!IYCr, 

1~· tile Mctallgcsellsch11ft and tile Mct11llmgischo Gcsollsch11ft A.-li., 1898, 1>11iro 10, 11ncl 1903, pugcs O ttncl 7, 

As shown liy the preceding table, North and South 
America, since 1882, have been the chief source of the 
world's supply of copper. ·while the l)l'Odnction of 
South America has declined, North America tls n. copper 
producer has, since 1892, overshadowed tl1E1 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 Por.tugal 
increased by only about 25 per cent, while the produc
tion of the United States in 1902 was more than seven 
times as farge as it was twenty years before. 
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Mexico, whieh prior to 1894 was but a small fiwtor 
in tho world\; production of copper, has since tlmt yeitr 
more than trebled its output and gained third place 
n,mong the copper producing countries. 

Next nfter Mexico was .Tapan, which since 18DO has 
doubled its output, and Anstmlitt, whose progress hits 
been still more rapid. Germany ha:,; shown no appreci
able gains since 189(), imd has been outritnked by Mexico 
iw cl A usti;alia. 

In the table whieh followi,;, the refined copper prorlnct 
of smelters ancl rctiileries of nJl countries since rnsn, lt8 
compiled by the Metallgesell8chaft and Metullnrg·ifwhe 
Gesellschaft A.-G., is compared with the copper con
tents of the output of all copper mines, as eompiled by 
Hemy R. Merton & Co., Limited. 

TABI,1' 32.-Uopp1~1· output qf mi11('8 and M11clte1·s of all cmintl·ies.· 
1889 lo 1.90f:.1 

YEAR. 
Mctrlt! 
. tollK, 

l\Ictric 
tons. 

Pt1r cent 
of mine 
output. 

'l'ot.n.1 • . • • • . • • • • . • • • . . . • . • . . . . . . . . • . . . . • . ri, 380, ooo 5,'lllt, 885 100. 3 

1889 ••••••........... •·•••·•••••······ .......•. 
1890 •••.••••.•••••••.• ••••••••• •····• •• ·•••·••· 
1891 ••.••••••••...... •······•••···•·••. ····•••· 
189~ ••...•..•.......•. ·•••···•· ······ ......... . 
1893 •••.•••••...•••.•• ··••·••••···•·••• ...... .. 
1894. •••••• .••••••.•.....•..•••••.•••......•••. 
1805 ••••••••.••..•..•.••.•••••••.•..•....•••••. 
1896 .•...••• ••••••• ••••. ••···•••··••• •..••••.•• 
1807 ............. •••••••· ••.••••••••••••...••••• 
1898 •••••••••••••••••••••• •••••••••·••• •••••••. 
1809 .....•.• ·••••·•• ..•••..•.•.••...••..•••.•.. 
1900 .......................................... . 
1901. ••.••••..•......•..•••••••••••.•.••• ••·••. 
19022 .................................. ••·••••• 

--··---- - -····-·-1;:::_7 . .::::;;:;:.::.-::.:.:._:-., 

26ii, 38'1 
27:1, 76fl 
283, 801 
315,48\) 
308, H87 
329, 1)98 
3~l9. 919 
379, 337 
406, 120 
<JSfi, 500 
"179, 800 
1192, 506 
527, 089 
liDl,148 

2117, 182 

~~~· ~~~ m: 137 
30•1, 700 
328, ODO 
3r,1, 500 
393, 200 
•118, 900 
·133, aoo 
480, 000 
487, 200 
517, 51\0 
532, 700 

100. 7 
10a. i 
102.n 
100 f> 
U8. H 
!19. f> 

10il"1 
103. 7 
103. 1 
oo. a 

JOO, 0 
(l8, 9 
UR. 2 
!IG. 7 

1 Cited in ruport hy the MetaJlgcsellsclmft 1111d Metttllurgl"cbu Gc8ci!Rclmrt 
A.-ct., rnoa. . 

'Figures for United St11tes exceed Unltecl Stiitcs Census llgnres by 6,1'19,608 
prmncls. As tho difference is less than 1 per cent, the estinmtc of Henry R. Mer .. 
ton & Co,, Ltd., Is retnluerl for tho sttkc of compnrlson. 

The variations between the output o:f mines nnd 
smelt.ors have been confined withi.n n~rrow limits, viz, 
between 3. 7 per cent nbove and 3.3 per cent below the 
mine output. This close agreement is chm to the fact 
that copper il:l mostly mined [Lncl smelted by the H!ttue 
producers; either quantity may therefore be used for 
comparisons. 

The following t1ihle shows the growth of tlw world\ 
production of copper <luring tho past elmtnry: 

TAm,N :38.-Grnwlh uf tlw wol'ltl'R 1·11pp1•r J>J'o1/lrt'lio11 in thl' ·11.i11l'l1'1'JJl!t 

('1'1//1!1'//•I 

l'HW.AJ)E, 

1801 to 1810 .................... . 
1811 to 1820 .................... . 
1821 to 18\lO •........•....••••... 
!Hill to 18-10 •.•.•••••.•.••••.•••. 
18.Jl to 1850 .................... . 
lHf•l to lHilO .................. ·• · 
J 801 to 1870 .................... . 
1871 to 1880 ••••.•.•••.....•••..• 
1881 to JHOO ••••••••••••••••••••• 
l801to1000 .................... . 

[Long- tn11,,] 

!11, lHlll · · · · · · f,; oi1i1· Uli,000 
i:m,ooo :m. ooo 
218, .1()() H:l,·IOO 
\!Ul ,000 7~,noo 
fiOli,ll!l!l ~] f•, uou 
uon, ooo :19:1,001 

1, 18\), 000 ~Sll,000 
:!,:l7:l, H!IH l,llH·l,:l\IH 
ll, 708, !101 1, aan, no:~ 

!1,lllll •••"i.ir\1 !1, liUO 
l:l,f>Oll at!JOO 
21,MO /\, :110 
1U, rno 7 ··1~1 

ilO,fititJ !!l:~tt'J 
U0,000 a!l,300 

ll8, 000 :lll, l~KI 
237,:l:\!1 10S,-l:i'.I 
:170, 8!)0 Hl:IJ>i~) 

A study o'f tho t.lthlc :-;how:; tlmt during· tho first two 
c1ccades c'rf tho pmit century tlw production of eoppor 
rcmutined pr1wtieally Htati01mry. From lR20 to l8KO 
tht~ avomgo yearly production mo1;(1 tlutn rlouhlncl 011co 
in every twenty years. 'Within tho last two dcc111h•s of 
the, centnry the 1u111mtl an1mgo procluctiou mm·o tlmn 
trebled, inercasing- from 118,000 tmrn <luring tho yonl's 
from 1871 to 1880 to 370,HOO tons from lHD L to Ulllll. 
Tho hnmrnl 1weragc ontpnt from lR8l to JH~)(} exceeded 
the averngc for tho preceding decmdo hy l1.8,431l tons, 
i. e., hy llf).(i per cent, and tho annunl 1worage J'or tlw 
yeal'H IrO!ll 181Jl to ll)()() :;howod ltll inCl'()!l!:ll\ OVOl' tJw 
proccding decade !tlllonuting to 133,Ml tonH, or 5(UI 
per t'ent. Though the inc1·enso in production during 
the last demcle was ab:-iolutely greater than dnring t.IH' 
preeeding period, yet owing to tlrn enh1rgocl yolnnrn of 
production the rnlativo increase 11ppears smaller. 

The extrnordimtry prog·res:-:; of copper mining within 
tho la:-it two decades wai; stinrnln.tncl by the mpit1 exten
sion of tho uses of electricity to all bmncheH of in
dn:-:;trv. The United St.lites l;as been thl\ chief factor 
in thi~'l progresi,;. The production of the United StntcH 
increai,;ecl from 1870 to 1902 more than twelvefold. 
The sha1;e of the United States in tho progress of eoppet' 
mining i:,; shown in tho following comp11mtiYe summary 
hy quadrennial periodi,;: 

TAllLE a4.-0UTPUT OF COPPER MINES OF THE UNITED STATES AND OTHER COUNTHIES, BY QUADREN:N"IAL 
PEIUODS: 187fl TO rno2.1 

[f,1mgto11s.] 

==================-=-==--·----- ·-=-==-==============,== 
•ro·rAr. PRO!HJC'l'ItlN, INC:Rl~ARB OVlU-t 1•nm•1uHNH pgmon~ 

FEIUOJ). 

1H79 to 1882 . • . • • • • • ............................................. . 
1883 to 1880 ••..•...•..•••••••..••........•...•....•••••••..•.•••.• 
1887 to 1890 ...................................................•... 
ism to 1894 ...................................................... . 
189fl to 1898 ••••......••••••.•...•.••..••......•.•••.•..•......•••• 
1899 tn 1902 o ..................................................... . 

All eountrlcs. 

(i50, 918 
802, 333 

1, 012, •18'1 
1, 217, 898 
1,537,284 
2,018, 301 

Unitcrl 
S!tlteH. 

119, 712 
260, 125 
402, 918 
li87, 70·1 
826, l\2f 

1,003, 008 

Otlrnr I l'llr cent All 
eonntrics. ~~~::~~: oou11tric~. 

li31 201 
002: 208 
000, 1iG6 
030, 104 
710, 700 
921\, 298 

18.·1 
30. 2 
89. 8 
48. 3 
fl3,H 
54.2 

· · · -~ii;.i20· 

Unitc1l 
Sttitos. 

. Per "ent 
Other Pnitc•l 

countries. Stnt!.!S. 

150, 151 
20fl, ·l1•1 
319, 3811 
'181,0'17 I 

---·-·---- ·-·-~--- --·---· ---·------'·----·-·"----------_:_ ___ __c.'..._ ___ :.:.__ ____ ----

1 Henry H. Merton & Compm1y's Jlglll'cH, citu<l in the report by the Mutallgesellsclrnft and Mctallnrgischc Gcsellscbaft A.-G., Ootoher, iuoa .. 
2 ]figures for United SttLtCH exccerl United SttLtes Census figures by 0,149,608 ponnrls. As this ls le•s than I per 1·ent, the cstimnte nf Henry IL ~!L•rtou & ('o. 

Ltd., is retained for sttkc of comparison. 

1· 



COPPl~H. 

Up to the period from 1895 to 18D8 the United States 
wns ntpidly gaining oYel' all other countries. From 
1887 to 18H4 practic11lly all the increase in the world':-1 
production of copper came from the United Stittes. 
During· the years from 18H5 to 18!!8 the United States 
outranked all other countries. During the last period, 
closed by the census year 1H02, the production of tlrn 
U nitecl Stfttes maintained i.ts rate ol' growth, !mt min
ing- in other countries took on a now life under the 
stimulus of high prices, as will he shown below, nud 
the increase in their output nearly re11chocl that of tho 
United Stntes. 

.In 'l'ttble 35 the world's production and cornmmption 
of copper 11re shown since tht) yrntr 18\li>, when the 
United Statos 1mrpassecl the total proc11wtion of nll 
other countries. All conntricR t1re itrmugecl in two 
uht8ses: (1) Those who8e domestic consumption o:f re
Jincd copper exceeded the ont1mt "of their own mines, 
and (2) those whose mines proclnecd more than was 
cowmmcd tit home. For the m1kc o:f hmvity, the 
:former nrc clesigrmted as ''importing · conntrieR '' iind 

the latter l\S "exporting countries." 
It must be understood, however, that sonw of the 

conn tries designated here as "importing" ttlso exported 
cousiclemble qmwtities o:f copper, while those clci:dg
rnited as "exporting" may have imported copper orn, 
matte, etc., to be Inter reexportPd !LR rctinccl copper. 

l 11 caknlatiug· the domestic eonsnmption for eadi eoun
try its imports arc added to its production, nnd its 
exports iu·c dedneted from the total; the inereasp 01· 

decrease of the stoclrn of copper from year to year is 
also ttdrnn into iwconnt wherever ascertainn.hle. Tlw 
estimnto of donwstic consumption w hieh is arrivPd nt 
in this mamier rcpresentR tho supply of copper arniln
ble for domestic consnmptiou, hnt is not necessarily 
iclm1tical with tho qtmntity actually consnnwcl in uumu
fn,ctnres for which eol_)pcr t·mrn1s !ts nmterinJ. 

.In 'l'ab]e 35 tho column headed "product of mines)' 
represents only the production ol' copper from don1e8-
tie ores, as reported by Henry R. Merton & Co., Ltd.; 
the. column ''consumption'~ rn1ir10stmtl'I tlw, supply 
avnilable from till HOlll'C(~H for domestic consumptiou, 
fts computed by the Met.allgesellschaft ttnrl Metallm
g-iscbo Gescllsclrnft A.-G.; the "not. denmnd :for irn
}JOl'ted copper'' in the list o'f: importing countries tind 

the "net rmpply iwailable for export'' in tho list of 
oxporti11g c•.onntri(ls ropreHcnts, in mwh c'aHll, the differ
ence hetwoen the totals o'f thn two colm1m:,; just men
tioned. Thn ttthl11 thus Hhows, on tho onC\ hand, the 
:,;haro contributed by rnwh copper mining country 
to t;hn world':,; i;upply of coppnr, ttnd on the otlwr 
lmnd the denuind i'or u111rn1nuf1wtnrecl copper directly 
oxercifmd by tho mttnufadttring indnHt.ri(IH 01' each 
country. 

TA11L1~ :35,-WORLD'S PRODUCTION AND CONSUl\il'TION OP COPPER, BY UOUN'l'HrnR: lHllll '.L'O 11102. 

lMPomnm CO\JNTl\Y. 
Prod not 

of mlm•H, 

100~ 

Con-
1-1um11 .. 
lion, 

[Long tonH.'] 

Nt\t<ll!-
m1uHl !or l'mdnei 
hnportl'<l of mlnl!H, 
eoppm·, 

1001 

eon .. 
Hlllllp· 
!ion, 

N\~t dt\· 
m11wl fur J>ro<hwt 
hnporltH! ofminos. 

(!O]l[ll'l'. 

1000 

Con
Mlll'l1JI· 
tlon. 

Nut (le· 
m11ncl fOl' Product 
Imported ol mhrns, 
COJlJllll'. 

1800 

Total . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . :m, 07fi H2B, {)3f) 2UB, fi(j() il<J, flH'i 270, 22!i 2H, 03\1 32, uo 317, 148 281\, 088 85, 77ii 270, 020 2•10, &J5 

Grcnt Britain............................. 000 
Ot>rrnany................................. 21, OOo 
}i"rrtl1CO ••••••••.••...•..•••..••••.•.•••...••••..•••. 
Amitrlt1-Hu11gnry .... :.................... l,fiOO 

~~1W~~1;i:::::: :::::::::::::::::: :: : :: ::: : : .... ~: ~~~-
Netlwrln.mfa ...................................... .. 
J!jxports from Europe ............... _ ..... ......... . 

118, ()88 
100, B~H 
52, 000 
U{,8132 
17, 210 
10, 218 
01592 
2,SGl 
2,acn 

llH, oaH fill~ 
78, 719 21, 720 
f>2,0li0 

""i;:i:'1i\" 17, 302 
!l, 2rn H,000 
!i,848 3,000 
O,fi92 
2,861. 
21Bfil 

10:J, r,;,~ lOB, 020 
82,2118 (10, 5211 
11'' 3H'> •12,882 
17:ii2ii rn, rim 
lll,H73 11,H?a 

11,21"1 0,21>1 
o,:mo 6, BOli 
~,an1 2,:l!\l 
1, 2711 l, 279 

05(1 107,0ll>.L 106, 38•1 035 85, 137 8•1, 502 
20, 410 107, 170 8ll, 760 2ll, •!GO 96,09•1 72,03•1 

... 'i;:ifiii' f>l, 780 fll, 780 ""'i;rii1ii' •18,4•12 1!8, 1t1J2 
Hl,U82 18, 027 l(l,85f> 15, 350 

0, 740 13, 972 7, 232 7, 210 18, 678 0,808 
2,9M 8,211. 5, 256 2, 96ii 7,!iGO 4,505 

11, 150 o, mo fi,•U.2 5, ·112 
2,301 2,301 2,S61 2, Btll 
1,082 1, Oil2 1, 181 1, 181 

,- ~:-: ~~'::_-:::;:;~-'~~~-.;;.:7.:~:;;..;::~;;;;;.:;.==.::::...~.::=~ 

EXl'Olt'1'lNG COUNTRY. 

Koptfor Net HllJI· Kt\[lt for Not Hllp- [ Kopt for Nl\l sup- Kopt for Net sup-
Produet domeHtlc; ply 1w1tll· Prrnl1wt <lomestlo ply nvr11l· Procluc;t domeH\.!o ply nvall- l'rnduct domlist!o ply 1wn.ll· 

of mines, conHUlllJl· 11bll1 for of rn!ncH. comnmp· nhlti fol' of mlnos. consnmp- nblo for of mlnos. eonsump· 1tblc fOl' 
tlon, export. tlon. export, t\on. ox port. t\on, export, 

-----------1·---- -·· 
'l'otnl . ... . . .. .. .. . .. . .. .. . .. . . .. . .. . 507, :iuri 2rn, ooa 2Ho, aa2 ·18,J, 201 2•17, 201 2sn, !MO •11\2, 089 .10s, •llS 289, 276 430, •Ja9 100, on 239, 795 

North America: 
185, 85J.. 76,355 United St1itos ........ ., ............... 29·1,600 109, 9,;g 9·1,GH 207, •110 280, 733 30, 077 268, 787 1ri1, •127 m, aoo 2(12, 200 

Cnund1i and Ncwlonndlnnd .......... 19,185 Ul 1 (!Hf1 20,800 20,800 10,400 10,•IOO 9,•IEO \l,>l:lll 
1\loxico ............................... 35, 785 a;,, 78f1 30, 4:l0 80,<ISO 22,050 22, 050 19, 335 19, 835 

South Americn: 
Chilo ................................. 28, 980 28, 930 ao, 780 80, 780 25, 700 25, 700 25, 000 .......... 25, 000 
Other South Amer!oan co1mtrles• .... 9,820 9, 820 11, 60(> ll,005 10, 395 10, 395 7, 780 .. ~ ....... 7, 730 

En rope: 
Sweden tllld N01·w11y., ... ; ... ,, •..... fi,020 

~ ! 
3,R21i 

l ! 
•J,385 } ! 

4, 130 } 
l, 908 55,250 Spnin nnd I'ortugal .................. •19, 700 2,8t\a 5:!,0li7 53, 621 2,558 55,8(18 52,i~% 2,060 55, 711 fi2,lll8 

~'nrkey ....................... , ....... 1,100 980 920 
A•la (J11pn.n) ............................. 29, 775 15,2f>l •13, lOi 27, •!71i 7, 970 50,380 27,8•10 } 9,920 40, 940 28, 810 } 8,81i5 ·10,20ti Au"trnlia ................................. 281640 80,R7fl 28,020 20, 750 
Afriea .................................... 4,450 •J,450 O,•IOO ·········· 6,400 6, 720 ·········· O, 720 6,490 .......... 0,,100 

---------------"----· ·--·---- ··-------·· ·~·+-

t Incl uclos Argenti mi, Jlolivlo., and Peru. 
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TABLE 35.-WORLD'S PRODUCTION AND CONSUMPTION OF COPPER, I~Y COUNTRIES: 1895 TO l902-Cont.inuec1. 

18118 I 1897 1896 

-Protliwt -.con- 1;:~£\1i:J1 r:.:,:: -~=~- ~1~~~,j-1J~: p1::1:~-- .con- n~~;,\1i~r Proclnl't C'~n· ~1~1~,n.;1. 
of mines. fl~~nip- im11orlcd of lllines. H~~~~I)- imported of milH'H. H~\~~~1~- imported of mines. sn:!~~~- impnrterl 

imi. popper. 1 • t•ovper. coppPr. 1•op11t.•r. 

------ - ---~-- --------- -~ -~- -~----- ----- - -- --- - --- ~- - -- ----- -

IMPOH'l'INH COUNTltY. 

'rotnl _ ... __ ... ___ . _.................. 31, .ioo 2m>1 708 :.!081 213 SI, 825 soo, 572 2ti8, 747 :m, ·100 28·1, 1uu 25a, 701 ~1i, 2~ri ~a~, Olin !!O.\ sm 

Great Britain............................. 640 
Gerrnn.ny... ..... .... .. . . . . .. . . . .. ........ 20, 08ri 
l~mncc ................................. .. 
Austria-Hungary......................... 1,5-10 
Ru:ssin........................................... 6,200 
Italy........................................... 2, 965 
Belgium ............ _. __ ... -··- .......... . 
Netherlands ................... -- .. ----- ...... _ ... .. 
ExportH from Europe ........................ -.... .. 

North Amnrlca: 
Unitetl Sta.tcs ......................... 23<1, 271 
Carn1da. and Newfoundland .......... 10,1'10 
Mexico ......... __ ........... _______ .. 

South Amcric11: 
10, 1J3f 

Chile .. _ .. _ ........................... 2·J,S50 
Other Sontll American connll'les1 .... 5,215 

Europe: 
Sweden and Norway ................. 4,0115 } ~1t!n 11nd Portugal. ..... _ ......... _ .. 52;37f> 
'urkci· ............................... 470 

Asla (Jap1m) ............................. 25, 175 } Anstmlil•-· ... _. _ .......... _ ........... __ . 18,000 
Africa ............... -.................... 7, 110 

102, GOG ur,,,rnr, 
·18, 7fi6 
18, 313 
11 2rn 
1:011 
5, 707 
2,am 
1, 020 

121, 933 

l,G7S 

18,.JBO 

102, 056 
7[>,370 
<18, 756 
16, 77a 
10, 059' 
4, 701i 
5, 707 
2,Slil 
1, f125 

112, 338 
10,HO 
lll,'135 

2<1,850 
5,215 

55,267 

29, 695 
7,110 

520 
20,Hf> 

-·"i;i;f,f,· 

l 

6,025 
:1, ,180 

216,0GO 
7, 705 

13, a10 

21, 900 
s,.100 

3, 905 
53, OGO 

975 
23, 000 
17,000 

7,HO 
~ 

107, 771 
88,3ilfl 
01,mm 
lll, 917 
19, 187 

7,0fiii 
n, 100 
2,Stn 
l, 181 

10·1,2U·l 

1, 968 

18,878 

107,201 
(\8,210 
51,08fl 
lfl, 20~ 
13, lll:.:! 
·1,180 
11, lllO 
2, :rn1 
1, 181 

1n, nm 
7, 705 

13, 370 

21, 900 
:J,·IOO 

on,002 

26, 127 
7,.1.10 

208, 893 
li,800 

·11, lliO 

23,500 
2,H•JO 

i s, 000 } 
..~~'. ~:r:. 

21, 000 } 
\ 11, 000 

7,'lliO 
.,-.. ······---··· - .. -·------ ----· 

lH, 799 
7H, Hll 
·12, 529 
14, f>Hli 
18, 006 
61 856 
o, 1112 
2,301 
1,•176 

iM,42·1 

2,~ma 

13,080 

109, •JGU 
5,800 

11, lfiO 

~m.noo 
21 H·10 

fH,Oti2 

1H,9H 
7,·JfiO 

ii HO 
lli, mm 
1, am 
5, 280 
2, 500 

172, 300 
fl, HOO 

11, G20 

22,071\ 
2tRfiO 

{ H,200 } .. r:·~: ~':~. 
{ 18,.JBO } lll, 000 

7, 111\ 

------· ·---

llfi,433 

1,771 

7,871 

S\\, iil~l 
·ll1,2:l!! 
B7,ii60 
11,:15'1 
8,49.fl 
.J, 084 
·l,!IW 
2, 3fll 
1,:17.R 

fJfi.,RG7 
fl,800 

11,fi!?O 

~~I 07f\. 
2, 1-\f>O 

ao,a79-

~o, rm9 
7, 11rl 

1 Iuc1rnles Argc11Unn1 Bolivia, nrnl Pcrn. 

The recapitulation which follows shows the share of 
the world's output consumed ttt home and exported; the 
domestic consumption is obtained by adding the pro
duction o:f importing countrieR to the domestic con
sumption of exporting countries. 

'rABI,Jc 36.-World'8 production, dmne.~t-ic con.mmplion, and aupply 
available Joi· expm·t, with per cent of total production: 18.95 to .l.902. 

YEAH. 
Total 

prodn"
tlon, 

[Long tons.] 

P.Eil CENT 01" I)ltO# 
JlUCT!ON, 

Domestic Net supply 11---~ 
consnmp- nv1t!lt1b!e D , . Net sup-

tlon. for export. omcst10 J>lyavnil· 
con:~nmp· 11blo for 

tum. CX]lOl'L 

-------- ----11----1----· --- ··-- ---

'.rotal .... -.... - .... 3,555, 5~0 1, 575, 972 1, 979,013 •l·l.3 :wi.; 
==::.::~::=-...:::: ._ -

1895 ................ - ..... aa,1,noo 152, 300 182, 205 ·15. G 54.5 
1890 ...................... 37H, 3G3 140,178 233, 185 37. 5 62.5 
1897 ...................... 399, 780 151, 900 2-17, 770 38. 0 02.0 
1898 .... - .. - - - • - . - -- - -· -- • 420, 020 168, 570 2Gl, 050 39. 2 60.8 
1809 ...................... •172,2<J<J 232, 449 23D, 795 119. 2 50.8 
1900 .................... _. •184, 799 rnri,52s 289;276. <JO, 3 59. 7 
1901,._ . ., .. ,. __ ,., __ ,, ___ 518, 788 281, 8·18 230, 040 fi.J. 3 115, 7 
1902 ...................... ii-12, 470 258, 188 2811,332 ·16. 7 53.3 

-------------·--

Tables 35 and 36 bring· out the faet that. copper is 
preeminently an article of international trade. More 
t.han one-half of the copper mined was exported :for 
consumption to other countries. "With the except.ion 
of the United States, the principal producers of copper 
had practically no market for it 11t home. The United 
State,;, though holding the :first place among the con
sumers of copper, was ttlso lnrgely dependent upon the 
foreign market for the sale of the product of its mines. 

There i,; it cliff erenco amounting :from a fraction of 1 
per eent to over 10 per cent hetwoon tho total net sup
ply avitihtlile for export and the totnJ net demand for 
imported copper. The varin,nee is clue in part to the 
well-Ji:nown disagroement between export and import sta
tistics and partly to the :fact that the reRmelting- of olcl 
copper enters into the caleulittion of the consumption 
:for some countries. 

On the whole, the copper mines of the United StatcH 
luwe since 18D5 supplied over one-third of tho clenrnnd 
for imported copper, as shown in the following table: 

'rABL!l 87.-Consmnption qf 1:oppm· in fruporting coiint1'il'.~ ancl e.i:pol'l.~ 
of 1lome8tic i:opz1ci• .f1·om tlw United Stales: 1895 t.o 1902. 

YBAH., 

(Long tom«] 

ImporLing 
'".nmtrlcH1 

n11tdem1tncl 
for imported 

copper. 

Available fur 
t1xportl11 ~n:~~.\:;~1;~~· 

tlw Unltc<l tries. 
St11tcs. 

--··-····--·----------1--------11-----· 

Tot1ll ·-·--····-···· ............ . 

189il-18!1H ••.•. _ .. ______ . _ •.. __ ••...•••• 
1899-111oi. _. __ ........................ . 

1895 •••.•••••.... - - •. - •....•. - .••..•.•• 
18911 •••••• ___ ••••••.••••••••••••••••••• 
1897- -·-·· •••..•.•..••..•.•••. - •. - - ·-- -
1898 .•.•••••..•. _, ___ , ................ . 
1899 .... _.,,_,,,,, .................... . 
1900 ••. -................ - ,,_ ...... - --·. 
1901. ................................. . 

~ 902 ..... -• - - ••••• :·:_::_~: :_:· .-_:_·=~.]-

U9G, 11136 
l, Oll-1, 082 

205, 885 
:.ms, ;01 
2118, 747 
268, 213 
240, E•Jf> 
2M1 038 
2114,(i89 
293, 500 

389, .j.JO 
:nU,033 

r)5 1 fWi 
109, ·1nU 
11:1, 7(ill 
112, 33S 

76, 3f>5 
117,3110 
30, 677 
9'1, 1\.11 

-------~---

1-rn, uns 
l.H,'.!9'.! 
15li, 9.~1 
rnn,Rio 
104,490 
167, 678 
21:3,962 
198, 919 

The principal consumers of copper besides the U ui ted 
States were Great Britain, Germany, and France. The 
same countries were also the principal importers of 

Iii 

~,1 

II 

Ill 

ll 

II 
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CO})per, while the United Stn.tes, Spa.in, and Portngitl 
wen~ the principitl exporter:-; of dommitic coppnr. Next 
after Spain and Portugal as exporter:-; of dom<>Htie cop
per followed, in consecutive order, Mexi<'o, Chilo, 
tTapun, Australin, tLnd Canadit. 

Enropn being the priueipitl market fo1· copper, !t com
paratin1 fable is 1wxt pre:-:entod showing· in pnmllel col
nmnti thn grcms oxports to Europe from other continents, 
tho nnt supply of tlonrnstic copper avidlable for export, 
and tho nxcess of the one over the other. 

'l'Am,g 38.· 'rIUl>E 01!' 'J'IIE I'J{lNOJP,\L I<:XI'(lR'l'lN<l COUN'l'lUEH \VlTH EUlWl'E: 18\l!\ TO Ul02. 

JCXl'Oll'l'INO 1:0l1N'l'JtY. 

Total ......................................................... . 

North Amel'icn: 
United States ................................................... . 
Cnm\£111. nrnl Newlonnd\nnd .................................... . 
1.texfoo ......................................................... . 

South AmerlcfL: 
Chile ........................................................... . 
Otl1cr South Amcrlc1in eonntries .........••.........•.•........• 

[L1111g- l11llH,] 

l>1llllt>Htit! 
~\\\'JI\)' 

ILYltllnl>Je 
f<n· 1..1xport. 

~a\,H2f1 

\l·l,lHl 
lU, •JHil 
~\f1, i8f1 

:.!H,UBO 
\1,820 

1110~ 

At~lnnl L1x- -

l1mts to !>1111wHti" Export" to 
~urorw. }lUt111I~· over Europ~i 

l~XJlOl'iH 111 O\'Ol'ltYILlhl-
]~Hl'Olll'. ! ilh~ NUppJy, 

!.!2li,f>\l\) n,wo I ll7, \lll·l 
~-----··· 

]t)'.!.,fi·lfi ............ 1\7, \)Q.[ 

u,~au ·lfi1·1Hl ............ 
21, 0·1:.! 11,\l~H ............ 

11,H~O ············ 

lJ!lllWHt\n 
H1l\1J>IY 

l\\'lt l11hlc. 
fOl'l'X}Wrt. 

17'1, tl72 

30, ll77 

{ iO,Hllll 
:m,.mo 
au, 7Ho 
11, (ilJfl 

lUOl 

ExcieAH of-

'\';z1~~t~1 ~~-1-n~1;;~:1-,~ Bx;.;1rts i •• -
Enro1u.~. ,Hl1}1ply OYt~r 1t.itu·opP 

llH,.Jlfl 

Ill, HO! 
H,(ifi!J 

~a, 02·l 

I l~x1mrtH tt> nvor nvniln
' Euro{ll'. hlo Hl1J1[1ly. 

fil,12-1 

. ........... ti!,12.J 
·1~,fi71 . ........... 

7, 7f>fi . ........... 
ll 1 liOf1 ············ 

~t~i':i'tr~1';,r~'.1.>. ::::::::::: ::: : : :: : : : : : : : : : : : : : : : : : : : :: : : : : : : : : : : : :: : ::: } 
·····i.i;ii1i1· ·····21i;iiii1· 

•t:l, lfrl } Hl,891 ( f,l\, t\80 } U,•l·JO JX, HJ.I ············ \ ........... 20,/'HH ............ 

---··-~------ ·---··---~···· ·------· 

EXPOR'tINU COUN'I'ltY. 

Totnl ........................................................ .. 

Nol'th Amurlc11: 
Unltu1l StnlcH .................................................. .. 
Cunudn and Ncwfou111llun<I .................................... . 
Mexko ......................................................... . 

H<>nlh Ammttm: 
Chllo .......................................................... .. 
OlhQl' Bou th Amcrlmm conntrl""· ............................. .. 

)JollWHtitl 
H\l)lj>l)' 

IWt\l\11\i]\l 
for uxport. 

117,iltlO 
10,.1\11) 
22,0fiO 

~fi, 700 

I\ 
Ext'(\HH nr- i 

A<~t\tttl <'X· I l>~1m1"t.ln 
\
IOl'IR to l>onu,~HLk BxlUll'lH to "'~ 1~fh . 
1~lll'OJIU. Hllppl~· ()\'l\l' hm'OJll! I\: 1\ .'~!~l.c 

PX\IOl'I~ to OVl!tlWILillh fOL l Xl 1 l., 
J<:uro\ll'. hlo HUJIJ1l)'.I 

1\)l)l) 

. ,~.11n aa,11711 I 
lfll, Oll:l :m.ma I 7ti1:mr1 ............ 

11,:nri ~1, lllfl ,f 11,•li\O . ........... l :tu,:i:m 

rn,.1x~ t\1 '.!lK 
to,auri 

............ ~f1,llllll 
7, iBO 

181JO 

A\'.llllll<'X· 

11or!H 111 
~lll'llllt!, 

\ll, OHO 
11, 118 

:I0,825 

1>oml1~tl1• Expnrts to 
Hupplr 11\'Pl' Euro11t1 
llX}llH'lH tu U\'lll'llVllllit~ 

E1rn1)1t'. hll' sllJIJ>\y • 

. ............ ~l,i:\l 

17,!Hi ............ 
~. 17fi ············ 7, 71!0 . ............ 

~t~~r~i1~K~~1.). :: ::::::: :::: ::::::: :: :: : : : : : :: : : :: : :: : : :: : : :: : :: : : : :: :: } 

1111 :mn 
l""'iil;fii1ii" 40,\).10 i. 17, 1~0 

l 
J 

r11i.r.H 
............ \ 
............. .10.~ri 

r .. ~o: i16i1. 
lll, 1\110 } H10l:J ........ ~ .. -... 

EXl'lll\TJNO COUNTllY. 

Totnl •.•••........................•••...••.•.•...............•. 

Nort11 Amorlc1t: 
UniW<l States ......•.......•...................................•. 
C1tnu<l11. unrl Nowloundl11nd .................................... . 

· i\Icxhio ........................................................ . 
fiDnth America: 

Chile ........................................................... . 
Otlwr South Amcrlc1m oonn tries ............................... . 

llOllll'HliO 
AU\l!JI)' 

ll\'ll htlllo 
Jor expnrt. 

111H,tl7!1 

lH!JH 

.\!!lllltl l'X· I 
\
1111•\s 111 lh1muHtl<\ J•:xjltll'lH to 
'mopt'. suJlp\y 11v1•r

1 
I•:nn1110 

\'Xj>Ol'lH lo O\'lll'l\.\'l\fll\·, 
J~11ropo. hip supply. 

Hl-l 1 Hlll m.11~a 2H, Olli) 

............ 2H,Ull0 

llO!lll\Nlf() 
HllJljll)' 

nvnl nhle 
fol'l\Xfltll'L+ 

1R·1,211H 

111, 71ill 

-·~~ 

lllll? 

A11L1ml l'X· ------1-·~------
JiOrts to nomesl!c 1 Exput•ts tlJ 
Huro110. f-lllpply <1YL'l'I Ettt'OlJU '' 

exr.·11·1rlH. t.-'.1. lowrn1't·1·fh.1· .IGm•npP. hfo im11ply. 

11s, 2stt -~-~1-~1HuL 12: 2ot1 

J.111, ·1117 
IO,O:lli ............ i{ 7, 7llf> 1. 

IH, 870 J 

12a1 u1r, 
1n,·:.m1 

17' 711 i, 1au 
ri.~·rn 

~l. \lrn.1 
:1, ·lllO 

1.7' 711 ·l, 1811 
11,.1110 

'.t~:~r\~m:~'.'}_:: ::::::::::::::: ::: : :: :: : : : : : : : : : : : ::::::::::: :: : : : : : : : } :l,O:lll ::::::::::::1 2tl,l27 ••••• ii;iiil' t 
10,283 J ·1, 77ti 

lHOll ' 

'I-
lHOli 

BXPO!t'f!NG COUN1'1lY. 

EX:CN~H o(- .J 

llm1l(•,tio I · i\ llon\\'~lfo , 1 I --·---·-··--·-··---
sur111J\' At•tnnl l'X•' '/ Hl11:ip!1• ,.(J ,Hit ex-

11\. tihtlilu 11•11rt." to I lJorncsllti ExJ.>lll'lH to' nm lnlilu \111rts to Domestic I Eil'orts to 
ror'l'XjlOl't ~\\l'OJW. t:mpply ovm· hnrop~ I for tixport. ~m·o1w. l{tlpply over !.nrn110 · · I eX}\Hl'lH to over1w1\lht· exports to ovPrnY11iln-

1 l<'lll'OJll1 Ilk• HllJlJllY Elll'O\ll'. hll' supply. 
----·---- ___ J I ·_ . _·_. ___ ·1 ----_I --·- -" 

Toto.I .................................•.......••••......••...•• __ 1_71_:_13~~-l- ~n:,ri7ti . 15, .J:l6 11, 339 UH, 771 103, 5011 rn, 21\2 J ........... . 

Nortu1~11\1e~frslt~~~ -····--10···11··-4,,-9· 1 ...... 1·1~=-0°- - 1• 83'1 --- ·,,~i-86_7 __ ,_ -- '1·1-,~.l·l -----~-1,65" ·1
1

~.-•..• -· .... ~:. 
llc[an~<la nnd.Neivioi1iiciiti.i1ci:: :::::::::: ::: :: : :: ::: :: ::::::::: ::: ri: 800 I} l~· ~1; ...... ;,:;~~- 1

' '. • 5;soo } ~D, ;25 Ii, 69; •........... 
ex co.......................................................... 11, 150 · ,~ ............ { ll,620 \ 

Sou~bi\.~~1:1~~·:· ••.... :.............................................. 23, 500 II 18, 596 4, \10'1 . .. • • . • . • . • . 22, 075 19, 2Sfl 2, 790 • • · • · · · · · · · · 
Otl1er South .Amencnn emmtrles................................ 2, 840 . . . . . .. .. . . . 2, 8.JO • • • • • • • • • .. • 2, 850 . . . . . .. . . . . . 2, 8f>ll . - .... ·. · ·. · 

AslfL (J11p1111) ........................................................ } 18, nu i{ H, Hfifl } 1 11 , 0 20, r,r,g { ll, 31fi l 1, m , ........... . 
AustmUa •. • . .•••... ... ..... .. .. . . .. . . . . . . . . . . . . . . . . . . ••. .. . . .. ... .. . , H, 100 ' '1 

• •• ••• .. • •• • , 7. 97tl J 

EXt'l'!'i!'\Of-

I ---------------"----------------··· 



MINES AND QUARRIES. 

The preceding table clearly shows the place of each 
producing conn try in the world's copper trade. Hegin
niug with the year l8U6, the United Stall's showed t1 

grnwing· excess of exporb; to I~urope over its domestk 
snpply, wh1:cw0as in nll other copper producing couutl'ies 
the supply tW~tilahle for export exceedNl the direct 
exports to Enrope. The exce;.;s of the exports from 
the United 8tn,tei~ ·in 1901 and 1902 was very near the 
snrplns of all other countries, after declucting thefr 
direct exports to Europe. Theso Jignrmi demonstmte 
that the 0 nited States has within late years gained 
control of the export trade of 11011-Enropean eopper 
producing conn tries. 

A closer study of the statisties shows that the direct 
exports to Europe from Canada and .Mexico btwe 

fallen off slightly, while the :mpply of copper available 
in these conntrim; for export hns more tlmn trebled 
since 1805. All this eopper found its way to the 
United Statrn,, to be reexported to B3nropc. The direct 
exports to Europe. from Camtda and Mexico arc but 
tt minor portion of their total copper exports. The 
United States has also 11 fair :-;hare of the copper trade 
of .fapan, Australi11, mid Chile, though these conntrie:,; 
for the most part umint1tin dired relation:,i with Enrope. 

The share of the United State::; in each of the princi
pal European copper nmrlrnt:-;, nmnely, Great Britain, 
Germany, mid Fmnce, iK shown in the following table. 
Theim ports reported by these conntrie::i from the United 
States represent iwtual exports from this country, lioth 
of domestic and foreign copper. 

TAllm 80.-COPPER OONSUlVIPTION OF GRJ<:A'l' BRITAIN, UERl\IANY, ANT> FRANCE, AND 1MPORTt4 FHOl\'l TI-rn UNITJ<;D 
STATES: 18!li1 TO Hl02. 

[M~trle ton",] 

GltlM.'l' BlUTAIN. 

Yl~AH. 
Ctmsmnv

llou, 1 

Importerl 
from the 
Unite<l 
Slnt<•s. 2 

80Ul'et1H, 

C<1mmm11-
llnn,1 

Imported 
from tlw 
Unite<\ 
8t11tes.• 

811ppliml 
from other 

R0lll't\l1S. 

COllHlllllll~ 
tlon.1 

Importml 
from th<i 
Unltcrl 
Stiitcs. u 

R111iplled 
from other 
Hnurec~. 

1895 .................................................... . 
1890 .................................................... . 
1897 .................................................... . 
mos .................................................... . 
189\l .............. ····•········ ......................... . 
190-0 .................................................... . 
1901 ............................... ··••• ................ . 
1902 .......................................... ' .•.•••••.. 

91, 51\1 
116,UH 
109,fi31 
104, 37:J 

H0,528 
108, 782 
101\, 248 
120, li70 

20, 023 
,10,446 
33, 387 
39,llOR 
21,•138 
3~, 057 
21,7fl1 
.J.1,345 

70, 028 
70,228 
70, 1'1•J 
l¥1, 7llf1. 
05, 090 
70,221) 
88 1 4H2 
7U, 2~H 

03, 813 
79,438 
89, 798 
97, 014 
97, ll0'1 

108, 927 
8•!,8<10 

101, 908 

:n,:111 
·12,50·1 
50, 1120 
f>2, 1J7:1 
'17, 742 
00,26'1 
42, 422 
G0,274 

S2,li02 
ao,mH 
39, 378 
•14, Ml 
40, 922 
•12, G03 
'12,418 
•11, (189 

11, 099 
2213fa7 
20,[>02 
23,l~rJ 
2'1,0llH 
2!.l,070 
H,237 
29, 03G 

2d, 17ii 
20,l'ti7 
25,277 
26,·127 
2·1,l:lri 
2:1,m11 
281 X:l7 
22, Oill 

1 From tlw Mct111lgcsellsch1tft 1t1Hl Mot1tllurglscbc Gcscllscl111H A.·G .. rno:J, pngo 0. 
•From United Sttttcs Gcologlc11J Survey, "Mlncml Hesourecs of the Uniter! Ht11tos," 1\lll~, 1u1goH lll3 nn<1101\, 

Germany was th~ hugest Enro1Je1m consumer of 
American copper. The Gernmn copper nrnrket cle
pended upon the United Stii.tes for more than one-half 
of its supply, the balance being furnished by the Ger
man mines and by imports from other countries. The 
~mconcl place 1unong the consumers of .American copper 
was held by Cireat Britain; the position of American 
copper in the English market was important, yet far 
from clomimmt. The French market has, sinee 1896, 
developed ri. litrge demand for American copper; in 1002 
two-thirds of the copper consumed in France wits im
ported from the United Stn,te:,;. 

Internlttioual orqam,'za#on among JJ~'oduomw. -Tbe 
degree of concentration which has been noted in the · 
United States was also chamcteristic of the copper 
mining industry in other countries. 

In Spain the two largest mines, the Rio Tinto and 
the Thitrsis, were operated by English corpomtions, 
the former being controlled by the Rothschild interests. 1 

The Rio Tinto produced in 1901, 79,279,520 poi,rnds of 
fine copper, and the Tharsis 16,636,480 pounds. They 
furnished four-fifths of the production of Spain. 

In Mexico the two larg·est mining companies were the 
Greene Consolidate cl Copper Company, tin American 

1The Copper Handbook, Vol. III, pages 471and512; The Truth 
about the Trusts, by .Tohn Moody, page 40. 

corporntion, !.tnd tho Comp!tgnie du Boleo, supposed to 
be controlled by the French house of the Rothschilds. ~ 
The former reported, for the year ending Augnst 1, rno2, 
11 product of 27,85±,4H'7 pounds of fine copper in matto 
and bnlliou, s nnd the latter produced in rno1, 24,158,107 
pounds. 1 The com bin eel production o:f these two mines 
represented two-thirds of the total ontpnt of Mexil'o. 

In Germany the Mnnsfold mines produced in HlOl 
42,0G7,200 pounds of copper, which was practically 1ill 

the copper produced in Genrniny. 
The concentmtion O'f the copper inining- indu:,;try 

unclei~ the control of it li1ilited number of compm1ies 
facilitated organization nmong them. The first nttompt 
at organization was the Secretan syndicate, which wn.s 
formed in Paris in the fall of 1887, with the object of 
improving· the price of copper. The syndimte ·wns 
orgfwized with a capititl stock of 100,000,000 franes, di
vided into shares of l,000,000 francs each. In October, 
188'7, :tine coppei· was quoted in London at from £39 to 
£40 per ton. The syndicate made contmcts with min
ing compitnies in n,ll parts of the world :for their entien 
supply ttt prices rtmging from £68 to £70 per ton. 

2The Copper Handbook, Vol. III, pages 471ttnd1\12; The Trnth 
ttbout the Trusts, page 211. 

8 Annual Report of the Greene Consolidated Copper Comp1my, 
1902. 

4Tho Copper Handbook, Vol. III, pttge 566. 



DIAGRAM 1.-AVERAGE PRICES OF COPPER, NEW YORK AND LONDON: 1879 TO 1902. 
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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 otl'ered to it. On the other hand, consumers re
duced their stock to the lowest limit, preferring to buy 
from day to day. As a result, the visible stock of cop
per mpiclly increased, rising from 42,301 tons on ,Jmm
ary 1, 1888, to 104,105 tons u 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 tl1e bankruptcy o~ the syndicate. 1 

In 1892 an org·nnization was cre.ated, known as the 
Enropmtn Producers' Committee. It represented the 
principal mines of Spain and Portugal, Germany, the 
Cape Colony, Mexico, a.nd Austrnlia, and was mann.ged 
by European boards of directors. The mines luwe 
reported their output each month to !t secretary in Lon
don since .T uly, 1892. 2 As previously stated, simultane
ously with the European org1mization, the Ameril'ftn 
Producers' Association was orgitnized, and both orgmt
iza.tions maintained friendly relations ancl exchanged 
month1y reports with each other. The share of the 
world's output which was controlled hy these two 
organizations is shown in the following table: 

TAnLE 40.-World' 8 production and 'output of Amel'ican and foi·eiyn 
i•eporting mines: 1898 to 1902. 

[Long tons.] 
·-·-· ---· .. .. -

PRODUC'rION OF Jl.EJ>OltTING MINES, 

YEAR. 

. 

893 ...................... l 
1 
1 
1 
1 
1 
1 
1 
1 
1 

894 ...................... 
895 ...................... 
896 ................ , ..... 
897 ...................... 
898 ...................... 
899 ...................... 
900 ...................... 
901 ...................... 
902 ...................... 

World's 
productlon.1 

. 803,530 
324, 505 
334,565 
373, soa 
399, 780 
4.29,626 
4.72, 244 
484, 799 
518, 788 
542,470 

_ .. 
.Amor!-

crm.2 

142,'190 
159,623 
171,197 
203,894 
216,106 
284,272 
262, 206 
268, 787 
265, 255 
295, 056 

Tota.I. 

Forcign,2 Ip~~-~~~~ 
Q,ua.ntity. olworld's 

protluct. 
.. ___ 

--·--·- ·---
81, 785 22•1,275 73.9 
88,581 248, 154 76.5 
86, 178 2fJ7,875 7(1.9 
86,196 290, 090 77.7 
88, 270 304., 376 76.l 
84., 65'1 818, 826 74.2 
89,240 851, 446 74.4. 
89,431 858, 218 7S,9 

100,241 865,496 70.5 
108, 875 404, 531 74.0 

-.. --·-
1 From compilation by Henry R. Mei·ton & Co., Limited. 
2 From United States Geological Snrvey, "Mineral Resources of the United 

StateA," 190'2, puges 166 and 167. · 

In 1903 large producing· interests withdrew from the 
American Association, declining to furnish statistics in 
the future, so that the monthly compilations have 
ceased. 8 Considering that the United States supplies 
two-thirds of the copper product of the world, the 

l Le Journal des Economistes, Vol. XLV, 1889, page425; L'Econo· 
miste Fram;iais, March 9, 1889, page 289. 

2 Monthly Summary of Commerce and Finance of the United 
States, May, moo, page 3107. 

s United States Geological Survey, '' Mineral Resources of the 
United States," 1902, page 167. 

termination of the understanding between American 
prodncerR means that the international org·aniz!ttion 
among copper producers, which was represented by 
the two associations, has practically come to an end. 

P!'fres.-The price of copper governing· in the United 
States is the New York price :for L11ke copper, the price 
of electrolytic copper, being usually from one-eight to 
one-fourth of a cent lower; the price ruling in the 
inter1111tional market is the London price for i;tandarcl 
copper. Table 41 is a comparative table showing· the 
average annun.l prices of copper in New York nnd 
London since 1879. 

'rAm,E 41.-Average priceR of cop1im·, London and New rork: 18'79 
to 1902. 1 

YEAR, 

Standard 
<'Opper a.t 
London, 
prlmi per 
long ton. 

I.AKI~ COllPl~U AT NIC'\-~ 
YORK. 

English 
Gents per equivalent 

ponncl. (£per lnng 
tun). 

-------------~·--··--o~--··~-~111----I-•-••--

.e "· 11. 
1879 ......................................... f>H !l !l 
1880 ......................................... lli H 7 
1881. ....................... : ................ 111 1ti !l 
1HH2.. . . .. .. .. .. .. . .. . . .. .. .. .. .. . .. .. . . .. .. • tili HI fi 
188:-1 ......................................... 62 17 11 
1884 ......................................... f1H 17 Ii 
18Hn......................................... •18 11 0 
18Hli......................................... •.Ill 1 8 
1887 ......................................... 41i 0 r, 
1HH8 ......................................... HI 11 3 
1889 ......................................... 4U H 8 
18\10 ......................... : ............... M fi B 
1891. ........................................ 51. 9 4 
18\)2 ......................................... .Jfl 13 2 
1sua ......................................... 13 rn ri 
JH\1.1 ......................................... 40 7 4 
rnuri ......................................... •12 rn 7 
189!i.................... .. .. .. .. .. .. . .. . .. . .. 'JG 18 l 
1897 ......................................... ,19 2 7 
1898 ......................................... fil 16 7 
lH\19 ......................................... 73 13 9 
1900 ......................................... 73 12 6 
1901. ........................................ 66 19 8 
1902 ......................................... 1\2 11 5 

171 
2ot 
1s! 
181-
lf)k 
13t 
llj. 
11 
lH 
lfiJ 
131 
lfil 
12t 
11! 
101 

ll!-
101 
10[ 
llt 
12 
171 
rn.10 
16. 77t 
11.97! 

1 "Comp1tmtlve Statistics of Lea.d, copper, cte.," compllccl by the Motu!lge· 
S<lll8oh11ft ttnd Motallurglscho Gesellsclmlt A.-G,, October, 1903, pn.gc 10. 

'l'he movement of prices is illustrn.tecl by Diagram I. 
The solid line representing the New YorJr pl'ice runs 
apove 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 reason for this extrn.ordinary rise was the 
n.ttempted corner of the London market by the Secretan 
syndicate. The failure of the scheme drove the Lon
don price clown; the New York price also receded, yet 
not quite as low, and the former relative position was 
rnstored. 

The opening of copper mines in Montana and Arizona 
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 



DIAGRAM 11.-PRODUCJION, CONSUMPTION, AND EXPORTS OF COPPER IN THE UNITED 
STATES: 1895 TO 1902. 

1805 
THOUSAND 

TON& 

1800 

300, _____ , 

1807 18\)8 1890 1900 1001 

,•' 

11l02 

.... 
···' 

................... .............. u,,, ......... . 

1------1--·--" ...... ___ -~.!.~~ .. ~· -·--. -----~ ------1------... 2501-------

······· ·········· 200 ______ ··1-·----....... -... .. ·· .... 
150. ___ _ 

····· ····· ····· 

----Avttilable for export 

-·-·-·-Consumption 

'" ......... ·Product of mines 

........ ... 

DIAGRAM II A.-AVERAGE NEW YORK PRICES OF COPPER: 1895 TO 190~. 

189f) 
Cle:NTB 

PER 
POUND 

1898 1897 1808 18\lO 1000 1001 1902 

1a1------~------+-----l-------:k:::::-----1------~-----l 

-l--1·---/- -------······-1~"~---1 16·1-----1 
141------1------r---------~-~--1--·--·---1------1---""""~--1 

12t===t====P=-r/--1--·1-1-----i 
101-----~------1-------1------1------1------1-------1 



500 MINES AND QUARRIES. 

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 umong 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 
Americ:,in associations did not exceed one-fourth of 
the world's production of copper. Thns the principal 
mines have been enabled to tidjust their production 
with regard to the geneml state of the copper supply. 
The diagram shows tlmt this knowledge of the demm1d 
and supply lrns not had the effect of. steadying the 
prices; the range of fluctuations in New York and 
London since 1892 has been as wide ai> it was prior to 
that year. The difference between tho N cw York and 
the London price shown by the distance botween the 
solid and the broken lines has somewhat narrowed n,nd, 
through all the vicissitudes of the market, has been less 
subject to fluctuation thm1 before 1.892. 
· 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." 1 The price Wits raised 
from 12 cents to 17 cents in 1899 and was n111intn.ined, with 
a slight reduction, until December, 1901, when the com
pany was forced to reduce the price to the former level 
of 12 cents. The rettson given for thi8 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 be studied from the 
preceding ta,bles and the diagrams illustrating the same. 

Diagrams Il and IIA show the prodtlction of copper 
in the United States, the supply held for domestic con
sumption, the domestic supply available for export, ltnd 
the average New York prices· of copper from 1895 to 
1902. The upward movement of the solid line in Dia
gmm UA, representing the New York price, is followed 
by a similar movement of the dotted line in Diagram II 
representing the copper output of the mines in the 
United States. The solid line in Diagram II repre
senting the net domestic supply available for export 
moves in the op1)osite direction; the rise of prices in 
189f) is shown to have been accompanied by a decrease 
of exports; in 1900 a slight reduction in the price was 
attended by an increase cif exports; in 1901 the price was 
maintained, but the exports sank to the lowest point; 
in 1902 the slnmp in the price was followed by an 
increase ffI the exports. The solid line in Diagram IIA 
representing prices and foe dash-and-dot line represent-

1 The Commercittl mul Fiunneial Chronicle, Vol. 73, page 1314. 

ing in Diagram II the amount of the domestic product 
held at home and available for domestic consumption 
run almost pnrnllel. 

The movements of the solid line in Diagram IIA and 
of the dotted line. in Diagram II indicate that the high 
prices of l89fl to 1901 stimulated production. In order 
to maintain a firm price it wtts necessary to reduce 
exports, which resulted in an increase of the supply 
available for domestic consumption. 

The relation between the iwttilahlc supply and the 
actual demand for domestic consumption in lDOO, lHOl, 
and 1902 hi shown in the data published by the United 
States Geologim1l Survey. The aviii!ttble supply is 
computed by adding the production of dmnc::;tic copper 
and imports of copper in ore, matte, bars, ctu., entered 
for consumption, and by deducting· from the smn the 
exports of copper. The demand, or estimated con
sumption, is obtained by deducting the incrPase in pro
ducers' stocks from the avaihtble supply, or by udding
to it the decrctlse in producers' stocks. The following 
statement shows the relation of supply and demn,nd to 
prices: 2 

Supply awl demand and prfres ·in the United State.~: .WOO to Jl/IU. 

YEAR, Supply 
(!lO\lllclR). 

Domm11l 
(pounds). 

I
i 111?.I<m 01" LAKI-! 
COPl1 l~H IN NJ•:,\~ 

1CxcCH8 of ExcesHof <le· YOllJt (CENT,~ 
snpply ovor m1uicl over !'Im l'ClllND J. 

clmnti!Hl SUPJ>ly ~----··-·-·--·-
(ponndR), (pounds). 

H~fi,1" J,owcst. 

1900 ....... HG2,HV1,12l 356,8Ul,121 G,000,000 ........... · •• 
1901. ...... 517,701,0H 382,7lll,OJ.l 185,000,000 ............ . 

m 
17 
lB! 

HI 
1.,. 

1002 .. .. . .. ,.!25, 3:19, ·lRll 551, 088, lill .. .. .. .. .. . .. 120, 3,lH, IW> -· 10~ 

Iu moo the copper producer:::; managed to keep the 
supply close to the limit::; of demand; the price wn,s 
rnaintitined between 16 and 17t cents per pound. In 
1901 the domestic demru1d remained almost stationnry, 
but the supply increa8ed enormously, which was duo 
to a reduction in the foreign exports. In the face of 
this incren,sec\ supply the price was for . fully eleven 
months held !tt the same level a::; dming the year before, 
and only in December, 1901, WltS it: rednced to 12f 
cents. Except for it brief slump to lOA- cents in .fonn
ary, rno2, and a rise to 13.;t in February, the price dur
ing the year fluctuated between lH and 12~ eents, and 
at these prices iiearly all of the surplus was a1)sorhed 
in the domestic market; the demand in rno2 exeeeded 
by 44 per cent that of the previous yetu'. 

The effect of high prices upon the American tmde 
with Europe is shown in Diagram III. The solid line 
representing the net demand for imported eoppcr and 
the dotted line representing the slmre t-mpplied by the 
United States run n,lmost parallel. An increase of the 
demand in Europe, as here represented, increases im
ports from the United Sfates; a slackening of the 
demand reduces imports from the United States. At 

' United States Geological Survey, "Mineral Resources of tho 
United State~," 1902, pages 188 an<l 18H. 



DIAGRAM 111.-EUROPEAN DEMAND FOR IMPORTED COPPER: 
1895 TO 1902. 
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DIAGRAM IV.-CONSUMPTION OF IMPORTED COPPER IN GREAT BRITAIN, IMPORTS FROM 
THE UNITED STATES AND OTHER COUNTRIES: 1895 TO 1902. 
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DIAGRAM IV A.-AVERAGE LONDON PRICES OF COPPER: 1895 TO 1902. 
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DIAGRAM V.-CONSUMPTION OF COPPER IN FRANCE: 
1895 TO 1902. 
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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 HJOl, notwithsbmd
ing the fall in the European demand, the line suddenly 
goes up, while imports :from the United Stt1tcs show a 
heavy decline. The rise of the demand and tt parallel 
rise of the imports from America in 1902 rtre accom
panied by a decline in the. imports from other 
sources. 

that country and the imports from the United 8tates; 
yet the decline of Americttn imports in 1901 did not 
increase the imports from other countries. 

A comparison of the to ta.hi for the quadren nirtl periods 
1895 to 1898 and 189H to rno2 (see 'fable 37) shows that 
while the European demand roso from !l!Hl,55H to 
1,06±,082 long tons, the imports from the United States 
fell from 380,440 to 319,033 terns. 

While the effect of high prices from 1899 to 1()01 
upon the export trrtcle may appe1tr unfavorable, yet it 
was declared by the Anrnlganuited Copper Company, 
in its oflicial stn.tement, that "the portion of the cop
per which ha8 been sold has ren.lizecl a larger profit than 
wonld have been realized had n.11 the copper which hn,d 
been produced been 8old tLt ii much lower price." This 
view i8 home out by the following comparison of the 
production, prices, and dividencl's for the ycnrs 1895 to 
1902: 

I'rocluclfon, priceB, mul dfoidcmlx: .1895 tu 1!10:!. 

The effect of the htest price movement upon the 
American export trnde was not alike in the _principal 
1£uropean markets. · YJ~AR. 

Production 
of copper 
(ponnclR), 

1895 • • • . • • • • • • • • .. • • • • .. • • • • • • • • • • 880, OH, 080 
1890 .. • .. • • • • • • • • • • .. • .. .. • • • • • .. • 4GO, OllO, mo 
1897 .............................. ·19'1,079,040 
1898 • . • • • • • • • . • • • • . . . . • • . . . • • • • . • • 526, 512, 000 
1899 .. • .. .. .. • • • • • .. • • • • .. • • .. .. .. fi(\8, (1G8, ROD 
moo . .. • .. .. • .. .. • • • .. .. .. .. .. • .. • no2, ROH, MU 
Hllll . • • • • • .. • • • • .. .. . .. .. • .. • • • .. . li01.'IH!I, 280 
rno2 .. . . . .. .. . . . . • . .. .. .. • .. . . .. • . o:m, oa3, :m2 

Avorngt~ 
prlee 1wr 
pouml 
(cent~). 

10. 73 
JO. 98 
11.illi 
12. tlfJ 
17. 71i 
10. 05 
lll. 72 
12.16 

lllVIIJEN ns. 

Amount. 

$·1, 200, 000 
f>, fl75,000 
8, 2~21000 

rn, M7,0rnl 
28, lJ.12,000 
so, 07'1,000 
2·1, B\lG, 000 
ll, 038, 242 

Avorugc 
per 

]lllllll(l 
(ccmts). 

1.10 
1.21 
1.0li 
~. •lO 
4.0:-1 
4.!19 
11.05 
1. 7.'l 

Diagrams IV o.nd IV A illustrate the correlation be
tween the Lonclon price, the consumption in Great 
Britain, and the imports from the United States and 
other countries. The results appettl' to l)e the :mme as 
·shown :for. Europe as a whole. In the French market 
the decline of American impol'ts, as shown in Diagram 
V, created somewhrLt of an incl'Cmse in the imports from 
other countries, not, however, corresponding· to the 
shortage of the former. Diagmm VI show8 for Ger
many a parallel movement between the consumption of 

'l'able 42, which follows, ::;how::; in detail the stntisties 
of copper mines for 1002: 

TABLli et2.-DE'rAILED SUMMARY: Hl02. 

United 8U1teR. 

.. . l .... 
Al'iemrn. OalifornitL. Colorndo. llilnhigan. Monhmn. 

------·~·---··--------------1--------

Number of mlneR ......................................... lH :io lH 20 27 
Number of opern!ors ...................................... HJ ao l8 20 27 
Charnctcr of owncrnhip; 

In<livlc1u11l ..........••...............••............... 19 1 ............ fi 
Fh·m ................................•................. 23 ·-·········· '1 ·········--· 8 
Jnco1·pom to cl cmnpauy ................................ JOO 21 •l rn 20 H 
Other form ............................................ 2 ............ 1 ·········· ············ ··········--

Salnrlecl ofllelals, ulcrks, etc.; 

I 
'l'otnl nnmber ......................................... l,21l8 25}) as 2fi 41\l :no 
Total A11larics ......................................... $1, 70R,•lfili $:l99, 275' ~MS, 033 $17, 338 $fi98, 07G ~-tu•l,.llf> 

General officers-
Number ....................................... Jl() 25 ···-········ 3 ·W 21 
Ralmles ................... : ................... $311,.179 $52,fif)(i 

Superintendents, manngers, HUrveyors, foremen, 
............ $G83 $1'J8; 72U $01,.1~4 

etc.-
Nnmber ....................................... 400 87 19 1'l 123 Ul 
Snlttrles .... _ .................................. $655, •175 $llifi,808 $27, <M4 $11, 180 $185, f>l\1 $187, li3f> 

Foremen below ground-
Number ....................................... 337 59 10 fl 152 if) 
Snlttrle~ ....................................... 

Clerks-
$4i>9, 611 $101, 063 $12,.180 $•1,fiOO $1fi4,477 $Hl5, sar. 

Number ....................................... arm 87 9 s \15 123 
Snlarios ....................................... $311,891 $89, 788 $7, 909 $1,020 $99, 309 $110, 011 

Wage-earners: 
Aggregate n.ver11gn number ........................... 26, 007 I s. 797 •19G 115 13, 887 0,388 
Aggreg11te wages ...................................... $21,151,4051 $3,'197,528 $445,2•!7 $108, 981 $8, 744,~92 $7,S~O, 773 

Aboye ground-
'l'otal nverngo number ........................ 7,f>841 1,178 111 23 . 4,817 1,192 
'l'otn.I wages ................................... $5, 358, 509 $1, 072, 02~' $105, 230 $22,3G8 $2,5'10,064 $1,.110,431 

Engineer . ..-;, firen1c11 1 n1Hl other me-
chnnlcis-

Avewge number ...................... 2,8ii8 450 77 14 1, 293 885 
Wnges ................................. $2, 792,418 $538, 565 $78, 008 $15,588 $939, 28<1 $1, 095, 830 

Miners-
Average number ...................... fi3 11 ............. ........... 19 . ............... 
Wages ................................. $•17,829 $11, 2.Jl ................ ............ $13, 176 ................. 

Boys nn<l er lG years-
Average number ...................... G8 ,17 ................. ............ 5 ··········-· Wages ................................. $30, 091 $25, 720 ............... ............. $1, 305 ................... 

All other wnge-earners-
Averugennmber ...................... 4,605 670 3,1 9 3,500 :l07 
Wngcs ............................ · ..... $2,488,171 $•196, 502 $27, Hi8 $G, 780 $1, 592, 29\l $314, 001 

Nuw 
~foxlco. 

17 
17 

8 
2 
0 
1 

24 
$:!2, 120 

H 
~21,f!OO 

0 
$G,870 

•1 
$3, 7fi0 

164 
$128,·183 

29 
$20, 842 

20 
$2<1,,112 

2 
81, 200 

............ 

............ 
7 

~l,230 

Utcth. 

13 
13 

1 
l 

11 
-··---······ 

fJ1 
871, lf>[J 

u 
$10,517 

17 
$:!•1,1m1 

H 
$17, Gli[> 

11 
$12, 780 

487 
$·189, lll2 

41 
$40, 93·1 

B3 
$34, 714 

.. .............. . ................ 

.. ............. 

.. ........... 
8 

$0,2.20 

All other 
stah.~~.1 

12 
12 

1 

'""'"ii 
............ 

8.'l 
$Hl~,OH 

9 
s:n,010 

:m 
$41, 88!1 

J(J 
S17, 221 

2:l 
$17, 32•1 

t173 
$H0,~9 

193 
$131,600 

86 
$05, 957 

21 
$'22,212 

Hi 
$3, 006 

70 
S-10,371 

tincluclcs operators <liNtributc<l n~ follows: Idaho, 1: Nevada, 1: North Carolin1L, 2; Oregon, 2; 'l'ennessee,2; Vlrglni>L, 1; Wnshlngton, 1; Wisconsin, l; Wyoming, 1. 

,·· 

I. . 
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TAm,1~ 42.-DETAILED 8UMMARY: 1902-Continued. 

Wngc-ettmer,-Con !i nued. 
Aggrei:rttte wuges-Couti11uccl. 

Below ground-
'fotnl nvemgo number ....................... . 
1rotnl 'vuges ............ - -.......... · · · · · -· · · · · 

M!ners-
Avornge nmnller .................... .. 
Wages ................................ . 

Miners' holpcrs-
Avemgo numhor ..................... . 
Wages .............................. .. 

Boys under 1H yenrs-
Avemge nnmber ..................... . 
Wnge"··· ............................. . 

All other wnge-~n.rncrH 1-
Avemge nnmbe1'. .................... . 
Wuges ............................... .. 

A verngc numhcr of w1[gc-c11rncrs tit Hpcl'illed 1lnilr rates 
of pny: 

Englneers-
$1.00 to$1.2·l, ....... ., ........................... .. 
$1.2ii tn $1.40 ...................................... . 
$1.M to $1.7·1. ..................................... . 
$1.7n to$1.UU ...................................... . 
!f2.0ll to $2,2.J. ..................................... . 
82.'dii to $2,49 ...................................... . 
$2.f>ll to$2.74 ...................................... . 
$2.75 to $2,99 ...................................... . 
$3. 00 l<l $B. 2·1. ..................................... . 
$3.2/i to$3AO ...................................... . 
$3.50 to$3.N ...................................... . 
11:,{. 7fi tu $3,09 ...................................... . 
S.!.00 to $4 ,2-l. •••.....•••••••••....•••..•..•...••••• 
~.2r1 a11<l over .................................... . 

J1".ire111011-
$1.00 to $1,24 ..................................... .. 
~1.2f> \0$1.'19 ...................................... . 
$1.W to$1.7<l ..................................... .. 
$1.7f) to $1.99 ..................................... .. 
$2.00 to $2.24 ...................................... . 
f!-2,~;; to$2.49 ...................................... . 
$2.flO to$2.74., .................................... . 
$2.71i to$2.90 ..................................... .. 
83.00 to $3,24 ...................................... . 
S3.2f> to$3.40 ...................................... . 
$.~.ri0 to$3.74 ...................................... . 
$3.7fi to$3.99 ..................................... .. 
$-1.00 to $·1,24 ...................................... . 

?.fnuhlnl"ts, blncksmithH, cnrpcuters, unrl other me-
chnnlc:~-

$1.00 to $1.2·! .............................. : ....... . 
$1.l!I\ to $1.49 ...................................... . 
$1.fiO to$1,74 ...................................... . 
$J.7f> to $1,99 ••.•••.••••••..•.••.••••••.......•••••• 
$'d.llll to $2.2-l •..••.... , .....••...........••.....•... 
$2.2f> to $2.4U ..................................... . 
$2.f>O tn $'2.74 ...................................... . 
82. 7f> to $2,99 ...................................... . 
$3.00 to $:l.2•l. .................................... .. 
$.'l.2fi to 113.49 ........ • ....................... · ...... . 
$3.50 t<J$3.7'l ...................................... . 
SS.7n to$:l.99 ..................................... .. 
$J.OO to $4,24 ...................................... . 
$-l.25 to $4.49 ...................................... . 

MhlQl'S-
l!0.76 to $0.\)9 ••••••••.••••••••••••••.•.•....•..••••• 
lil.00 to $1,2'1......................... . . . . . . .. .... . 
$1.25 to $1..19 ...................................... . 
$1.50 to$1,74 ...................................... . 
$1.76 tD$1.nD ...................................... . 
$2.00 to $2.2•1.. ................................... .. 
$2. 25 to 112 .. rn ..................................... .. 
82.50 t0$2.7'l ..................................... .. 
$2.7fi to $2.99 .................. : . ................. .. 
$3.00 to $3.2·1. ..................................... . 
$3.25 to $3.49 ...................................... . 

~:~g ~g~~:~~::: :: : : : :::::::: :: : : : : : : : : : : : : : : : : : : : : : 
S4.00 to $'1.2·1 ..................................... .. 

llfin~~351~il~c~~.'.: · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
so.w to So. 7·1. ..................................... . 
$1.00 to $1.2•!.. ................................... .. 
SJ. 25 to $1.40 ••••••....••.......••••.....•..•..•..•. 
$1.60 to $1. 7•J. ..................................... . 
$1.75 to ~l.99 ..................................... .. 
$2.00 to $2.24 ...................................... . 
$2.25 to $2.49 ...................................... . 
$2.f>O to $2.7•L ••••••••..••••••••..•••••••...•••.•••• 
$2.71\ to $2.99 ...................................... . 
$3.00 to$3.2•t.. ................................... .. 
S3.fill 1u$3.74 ...••••....••..•••..•.•.•......•••••••. 

'.l'lmbermo111tnd tmck lnycrs-
$1.00 toSl.24 ...................................... . 
$1.50 to $1. 7•l. ..................................... . 
$1.W toSl.99 ...................................... . 
S2.00 to $2,24 ...................................... . 
$2.25 toll2.49 •.•.••••..••••..••.....•••.....•....••. 
$2.50 to $2, 7•L ..................................... . 
32. 75 to $2, 99 ...................................... . 
ss.oo toSB.2'! ...................................... . 
$3.25 to $3.49 ...................................... . 
sa.oo toSB.74 ...................................... . 
$9.75 to$3.99 ...................................... . 
$4.00 to 84.2-1 ...................................... . 

Unlte1l Hl!LleH. Arizona. 

-- -··-------"'--==-==~======= 
C11llfor11ill.lr.ol~nmlo. Mlehl~~~:-:;~:;t!\1111. Now 

Mcxluo. Ut1th. All other 
states. 

rn, 4~3 2, om :J8fi 92 9,070 r1,10G 13fi 4·10 •180 
$1r1, 102, Hun $2, .12r1, rioo $34ll,ll11 $HG, G13 $G,19R,828 $5,929,3'12 $%,\HI $39R, !l78 ~n5,283 

12, 7ilR I l, 117\l B.Jl 82 5, 381 ·1,518 l!8 . 4~5 214 
$11, UOO, ltH I $1, 7011, fiHO $200, 177 $78, 37S $4, om, 2110 $fi, lfifl,22·1 $881 ~~a $389, !107 $11H,415 

1,~W7 
$777, :!111 

:J;, 
$la, 8\"l 

·l,:lli:l 
$3, 101, 722 

700 
$471, lliO 

3 
$1,:lllO 

237 
$2•10, <170 

1R 
$1tl,•l2/i 

2G 
$24,,10!) 

7 
$11,:JOO 

392 
$180, 22•1 

32 
$12, f!OO 

•J 
$8, 900 

a a, 21.m 074 
$1, Uilf> $1, \178, 8-14 ~770, 21H 

14 
$7, 528 

a 
$2,8\lll 

9 
$7, •102 

" $1, 300 

n:i 
$75,281 

153 
$75,fiR7 

2 ................................. . 
2U 
10 
27 
7•1 
·lil 
Wi 
fl2 
:.?1 

8 
~5 
1(} 

1\17 
au 
l 
\) 

10 
78 

ll\I 
·l 

0\1 
.~ 

211 
1 

UH 
2 
2 

3 
10 
82 
!JO 

2a:1 
187 
!WO 

oH 
178 

4U 
227 
24 

27il 
250 

2·1 
1 

liJ 
:111 

Ja7 
2,ll7il 
1,300 
l, 1i7\) 

SilH 
1, 1\14 

7 
fi,fifi:l 

l 
40 
10 

:I 
110 

8H 
77 

•197 
88li 

fiO 
80 
10 
18 
38 

2a ...... ...... ...... .. . . ........•... o 
~\: :::: :::::::: :::::::::: :::::::::::: ...... ···.i 
Iii) ............ .......... ............ ·l .. ........ i. :::::::::::: :::::::::· 

............ 
1 

·l:l ........................................... . 
~i . .............. , ................ ; ........... l) 

l :::::::::::: ........ :i ........... ti' 2 

············ ..................... . 
1 2 

10 : :::::::::::: ::::::::::: ........ 7. ~ :::::::::: 
l\l ............................................................................. . 
:1.1 .. • • • • .. • • .. a .. .. . .. . . . .. 12.1 ......... . 
17 ............ .......... ............ 20 2 ..................... . 

:::::::::::: :::::::::::: :::::::::: ··········.\· :::::::::::: :::::·.:::: :::::::::::: fl 
.................. ······.. ........ u ...................... ······· .... . 
• ' ' • • • • • • • • • • •• •• • • • • • • • • • • o, • • • •, 711 . , . , , , , , , , , . , , , , , , ,, , , , , , ,, , , •,,,, IJ 

............ ............ .......... Jill ........................................... . 

............ ............ .......... ·l ........................................... . 
7 a , . . . . . . . . . H7 ........•.....••• , • . . . 2 .......••• 
8 ............................................................................ . 
Ii 2...................... 8 1 :! ........ .. 

............ ............ l ....................................................... . 
211 ............ .......... ............ JOH I 1 •I ., 

......... ~. :::::::::::: :::::::::: :::::::::::: ··········r :::::::::: ::::::::: ~:: :::::::::: 

.......... ii.:::::::::::::::::::::: 
8 8 

H2 fi 
...... •''7ti' 

3·1 
rm 
17 
Hll 
lfl 

7 
18 

•I 
H 

......... T:::::::::: 

2 
l 

au 
82 

2UI 
120 
21•1 

•18 
11 
5 
l 
<J 
2 
•1 

............ .... ..... ............ 1 

............ .......... ............ u 

... ... . . ... . . ......... . . ... . . . . . . . 2 

............ .......... ............ 8 
2 .......... ............ 9 

............ .......... ............ 1 
9 ............................... . 

......... i10· i .......... [;. i 
2. 3 ........ i,iu· ........ 2. 1 a 

17~ ........ 2 ......... ":i' ......... 7 
230 l. ...................... . 

2•1 
1 ......... -j.i' ............ .......... ............ ............ .......... ............. •17 

7 :::::::::::: :::::::::: :::::::::::: :::::::::::: ....... '\!" :::::::::::: 2\\ 
118 • .. ••• ............ 24 ............ Iii 
80 ......... i;7· .. . .. .. . .. ... i; iHl7 ••.••• ...... 1 •••••• •• .. .. 0 

i\24 2 931 ............ 52 ..................... . 
Hll 7•1 I) l,287 ............ 1S 179 Hl 
ii3 1rn 4 ... .•. . •. ••• ......... ... .......... 1m r1 
9:1 ill <l:J l,2tri ............ 10 01 4 

............ ............ .......... ............ ............ .......... •l 8 
orifi 211 . .. • • • • .. • .. ·J, 471 2 • .. .. • .. • • • . 9.J 

i, :::: :: :::::: :::::: :::: :::::::::::: ......... 85' :::::::::: :::::::::::: :::::::::: 
·l ............ .......... ............ 12 ............................... . 

'! 

: 1~ :: ::: :::: ::- . :~ ::· :. :·: : g :::::::m ········~ 
l~ 2 ........ .' ............ 1~· :::::::::: :::::::::::: :::::::::::: ........ 3 ........... 9. ........................................................................................ io 
1~ :::::::::::: ... : .... '.. :::::::::::: ......... .'~. :::::::::: :::::::::::: ........ i-i 

G • • • . • • •• • • •• • • . • • . • • . • •• • • • • • • •• • • fi ......................... ··~·· ... - • . A' 
H ................................ ,. 9 ................................. . 

3~i I~~~~~~~~~~~~ ::::::::::r /Hi) ........ ~~l HHE ~~~~~~~~~~ ::::::::::~: ~~~~~~~~~~ 
28 l .......... (\. 18 2 1 ............ ::::::::: .......... i. :::::::::: 
25~ : 1i ......... .'~. :::::::::: :::::::::::: ........ i85' ........ 2. :::::::::::: ...... ""iii 
JJ t ....... ~~- :::::::::::: :::::::::: :::::::::::: 2~ :::::::::: :::::::::::: :::::::::· 

1 Inclucle~ t\mllermon nncl tmck lnycl's. 
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TABLE 42.-DETAILED SUMMARY: 1902-Continued . 

• -------. :=~c.ecc.=c._~-- --··=cc=============;=======;=====;:===;========== 

Average number of wnge-earners ut specified dttily rates 
of J>ay-Continued. 

Boys under 16 yeo.rs-
$0.50 to $0. 74 ••.•••.••.•••..••••..•...•.•••••••...•. 
$0.75to$0.99 .....•................•........•....•.. 
$1.00 to $1.24 ...................................... . 
$1.25 to $1.49 ...................................... . 
$1.50 to $1. 7'1. ..................................... . 
$2.00 to $2.21 ...................................... . 
$2.25 to$2.49 ...................................... . 

All other wage-eiirners-
$0.50 to $0,74 ...................................... . 
$0. 75 to $0.99 ...................................... . 
$1.00 to $1.24 ...................................... . 
$1.25 to $1.49 ...................................... . 
$1.fiO to $1.74 ...................................... . 
$l.7fi to$1.99 ...................................... . 
$2.00 to $2.24 ...................................... . 
$2.25 to $2.49 ...................................... . 
1!>2.50 to $2.74 ...................................... . 
$2.75 to $2.99 ...................................... . 
$3,00 to $3.24 ...................................... . 
$3.25 to $3.'19 •••••••••.......•.••••.•• , .••...•..•••• 
$3.50 to $3. 7'1 ...................................... . 
$4.00 to $4.24 ...................................... . 
34.25 1md over .................................... . 

Average number of WRgo-eitrnl\rs employecl rlnring ettch 
month: 

Men 16 years and over-

~~bi!fi~~y::::::: :: :: :: :: : :::::::: :::: :::::::::::::: 
l\lnl'Ch ............................................ . 

~~¥::::::::::::::::::::::::::::::::::::::::::::::: 
i~l11~i::: ::: : : : :: : : : : ::: ::::::::: ::::::::: ::: : :: :: 
~~~1~1,"?_e~~:::::: ::: :::::::::::::: ::::: :: : : ::: ::::: 
Novcml.H.~r ... _ --· --· .............................. . 
December .......................................•. 

Boys under 1G ymrs-

~~~i~~~:::::::::: >:::::::::::::::::::::::::::: 
~:~¥::::::::::::::::::::::::::::::::::::::::::::::: 
ii~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
November ...................................... .. 
December ........................................ . 

Contract w01·k: 
Amo•mt paid ........................................ . 
Number of employees ................................ . 

Miscellaneous expenses: 
TottLl. ................................................ . 

Royalties and rent of mine and mining plant ... . 
Rent of offices, t1Lxe~, insurance, Interest, and 

other sundries ................................. . 
Cost of supplies a11d materJnls ........................... . 
Value of product ....................................... . 
Power: · · 

Total horsepower .................................... . 
Owncd

Engines
Steam-

Nnmber .............................. . 
Horsepower .......................... . 

Gas or gasoline-
Nnm ber .............................. . 
Horsepower .......................... . 

Water wheels--
Number .................................. . 
Hm'Repower .............................. . 

Other power-
Numher .................................. . 
Horsepower .............................. . 

Rented-
Electrlc, horsepower ........................ .. 

Electric motors owned'-
Number .......................................... . 
Horsepower ..................................... .. 

Supplied to other establishment~, horsepower ....... . 

Uniled States. Al'izona. California. Colorado. Michigan. Monttmtt. Ne,y 
Mexico. Utah. All other 

states. 

1~ :::::::::;:: :::::::::::: :::::::::: .......... ,i. :::::::::::: :::::::::: :::::::::::: 1~ 
20 18 ............ .......... 2 ...... , .................................... . 
31 3 ...................... 31 ........................................... . 
7 7 .............................................. ······•··• ..................... . 

12 12 ............................................................................. . 
10 10 ............................................................................. . 

14 
17 

1, i~~ 
061 

1,530 
1,928 

4'18 
mo 
lfi2 
327 
'15 

559 
07 
72 

2,1,885 
2·1, 658 
20,602 
26, 088 
27,07:1 
20,40(} 
26, 838 
2r1,oos 
25, 698 
20,273 
25, 720 
25,689 

111 
110 
113 
113 
110 
lOG 
112 

92 
92 
93 
01 
03 

$188, 708 
195 

$1, 897, 4G5 
$1S0, 215 

$1, 267, 250 
$11, 083, 170 
$51, 178, oao 

198,507 

7U2 
189,,126 

35 
1, 18-1 

8 
B2G 

3·l 
5,23.5 

2, 336 

50 
2,312 

87 

.................................. 
7 .............. ······ .. 

33 ............ 3 
......................... ·········· 

HO fl 
207 u 

54 11 3 
9·1 2 

1n o 4 
83 

12s ......... T :::::::::: 
30 ..................... . 
5 .................... .. 

3, 53,1 381 117 
3,[)19 3.15 112 
H, 709 387 12·1 
:l,G8(i •182 12U 
3,UJI MB 121 
3,US7 585 • 117 
ll, fi51 mm 118 
3,807 lili1 117 
a, 'n,1 nr111 113 
3, 7112 till ltri 
3,mm .J:H !17 
a, 7llG 223 97 

50 ···--······· ........... rio ··········-· ·········· no ............ ·········· fiO ····--······ ........... 
50 ············ .............. [10 ············ .......... 51 ............ ·········· 4l\ ............ .......... 
ri1 ············ .......... 50 ............. .......... 
50 ············ ·····-···· rm ·---········ .......... 
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