
MINES ANl) QJJAHJ~IES. 

CJH.A P'C:ItR I. 

J>L.A.N AND 8COPE OF INQUIRY. 

I. 

l'IWVIHIONS OF LAW. 

Thn First Cmums of tho United 8tatrn~, taken in 17DO 
hy tlw United States mm·slrnls and t.hoil' ttsHistiinte1, con
ttd11rtl no stittistfos rolntivo to mtmnf1wtnl'ing or mining· 
imltrntJ'iPs, being· confined to Hll 01\llllJOnttion oj! the 
inlrnhitnnts or popnitttlon ol! tho (•ountry. Tim Socond 
Ceu:ms, titlrnu iu .1800, w11s pr:wt;icnlly th11 sitmo in seopo. 
TlH• Jirl:lt attmnpt·to colloet any industrial Htn.tiHliicl:l wns 

nuule in 1•tmneetion with the 'l'hircl C11mms, untlm· Cho 
provisions of 11 spoeial nn10nd1itory nC\t, paHsn<l 1\'ltty 1, 
ldlO, which reqnirPd t:lrn · "marcilmlH' HO<•.r11t1trios and 
their asi>btluiti:; * * * to tnlrn * * * an account 
oi' «· ·X· lt· umuufoct.nring !\stn.hliHl1111e11b; and i1uum
fad.ures." From the dig·ost of tlwso HtatiHtin;, prllpured 
by Torn•h Coxe nndnr tho direction of thn HoerPtttry of 
tlrn Tr111ti-;nry, it npponrH tlmt the 1-mho<lulo HOlmrecl in
formation corwerning· tho cnttiug and drcssii1g of 
marble, 1:1l1tte, and other stoumi, the <pmrrying of Hl11te, 
tho mining 0J1 Haltpetor, 1rnd tho procltwtion of rod. and 
yellow odH~l', lmt thn.t no re:ferlmce waR made to min
em]i:; from which mctalli.o sul>RfanceR ttrn derived stwn 
in the elassific11tio11 "lead 1md mamrfttctUl'es of llmcl." 
There was included under this clnssifietttion the <inb
staneo known tts black load (grttphito). Althong·h the 
ln.w providing for the census o:f 1820 contained 11 pro
vhlion similnr to that of tho law of uno c911corning 
indu:-:;trittl statistics, there is no evidence tl111t statistics 
ol' mines itnd quarries were tnken. '.l~ho section con
cerning industrhtl Htntistios wns omitted from the ln.w· 
providing for the census of 1830. 

No further attempt appears· to have been mnde to 
collect statistics for minei;i und quarries until the census 
of 1840, which was taken in conformity with the act of 
~farch 3, 1839. This was the :first census htw to con
tnin a specific provision for the collection of statistics 
of mines. Section 13. of the law provided that "the 
aforesaid nmrsbals and their assistants * * * also 
shall collect and return in statistical tables under proper 
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he1tc1H~ !Wl!ording to snd1 forms nH Rlrnll lle fnmishcd, 
nll 1-:llll\h infommti011 reln.tiug to minrs, ag-ricult.m·l\ 
<!Olllllllll'lll\1 mnrnrf1wtm·nH, 1ind Hchoob nR will exhibit 11 

foll view oi' thll pnrsnits, ind mi try, odnt1itio11, :ind 
l'l\HOUl'cl\s of: thll conn try * ·x- *." 

The SlwPnth, Eighth, itnd Ninth mmsn8l\8 wcro taken 
under thn 1.wt of May 23, lHllO, whfoh l\.nthoril'.ecl not 
only thn 1111nnwr11tion of nll inlrnliitnuts, hut also tho 
eolleetion o:f: '' 1tll thn otlH\r stntistical informution 
* * * :-;pntdHml in tlrn iwitr1wtion:-; which shall ho 
g·ivnn hy t.lrn Secrntary of t.lrn Intnrior nnd in th(I tltbl(\H 
1rn1wxed." UndPr thi:-; 1n·oviHinn stn.tisticH o:f: rninos 
eontimrnd (~o ]HI takon, lmt only in a 8C!Ltt.ori11g· way n.ncl 
in c01rnod.io11 wit.11 othnr ;,1('.ftti:..ities until tho tlCllHUH of 
:unn, wlrnn they wnro givcm Hepitmtoly and with cnm
pamtivo :Pull 11N1s. 

Soot.ion 18 of the net of Jvforch H, l87H, providing :for 
thn (~onsns of: 1880, co11tl.th1s tho :following provh;ion: 
"And ::mid t:'lnporintondent may employ oxperts and 
speeial tigonts to h1vestigato in their ocon9mic relations 
tho mnnn:facturing, r1tilroacl, :fishing, mining, and other 
inclustr.ios O'f the country * * *." 'l'he :fo1·m of 
tho inqniriet; concerning mining and other productive 
indnst;rios wits left to the discretion of the Superintend~ 
ent of the Uemm8 a11cl tho Secretary of tho Interior. 

'rlui only diroct re:f:erence to n. mining census that is 
made in the act o:f March 1, 1880, which provided :for 
the Eleyenth Census is oontained in section 17. This 
section provided that the only volumes to l1e published 
in connection with thnt census were those relating to 
population and soe:i.111 statistics, mitnufoctnres~ mining, 
1tgdculture, 1norht1ity u.ncl vital statistics, Y!tluntion 
and public indebtedness, recorded indeMeclness, and 
i:;tatistics relating to railroad corporations and incorpo
rated express, telegraph, and insurance companies, 
But among the reports which the Superintendent was 
"required to obtain," if directed to do so hy the Secre
ta1·y o:f the Interior, wm·e those "from all corporations 
or establishments reporting products other than agri
cultural products." 
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2 MINES AND QUARIUES. 

ThC\ act of M1Lrch 3, lSBH, providing :for the Twelfth 
OemmH, wns thn Jirst con:,;us lttw to dmmribe the scope 
of: the mining· ucnsus and to nmlrn tt defi.nite line of 
demarcation l1ctweeu the Hfatistics of mines and thbse 
of m1Lnufoctm·os. Section 8 provides "that after the 
completion and retnrn of the mnuncmttion 1111d of the 
work upon tho :-;chodulel:l rehttiug to the products of 
agrfoultnro n,nrl to mrmufn.cturing * * * the Di
l'Pctor of tho Census is hereby tmthorized to collect 
HITLtih:1tics rolati11g· to * * ·X· mines, mining, ftncl 
minerah1, and the proclnction and Vltlue thereof, in
dncling gold in divisions of pl1tcer nncl vein, and silver 
mines, nn5l tho number of men employed, the aver-
1~ge dnily Wttgo, nvemge working· timo, imd aggTegate 
einniugH in the vn.rions lmtnches and aforesttid clivi
RionA of Urn mining industry * ·x- * " Before the 
l't~11ortR on popuhttion, agricmltnra, and manufactures 
wero completed tho net of l\tfarch G, rno2, provid
ing :for the o.'!Uthlii.;hmont of 11 pcrmarn:m t Oon:,;ns Office, 
lmcnmo 11 h1w, n.ncl it wns therefore in conformity 
wit.h thiH h1w mther than tlmt of March 3, rnnn, that 
tho mmsnH of mincH 11ncl qntirrfoR of 1902 Wfls t!tken. 
No nmterinl change was made, howovor, in the pro
vi1-1i<mH of Redton 8, cited 1Lbovo. 

,At all consnseH prior to tho Twelfth tho Rtatistics of 
miue1:1 m1d quarries, whenever taken, were collected in 
comwction with tho statistics of population, 1Lgriculture, 
a.ml mturnfactnres, and wm·o published as a part of the 
rognhir consus roports. This practice is correct :from 
lioth n. theoroticnJ ttncl lL pru.ctical point of view. The 
}10p1trn.t;ion :for tho census of moo was made apparently 
liocitmm tlrn work incident to the mining census might 
haV(\ tended to cleltty the completion of the i·eports on 
tho other moro important subjects. It is a distinct itd
vn.nfage, however, to h1wo the reports on agriculture, 
mmmfoctnrmi, 1wd mining cover the same, or practically 
the Rttmc, period, its it h; thus maclG possible to present 
1-;tatistic1:1 of 1111 branches of productive industry for the 
i:mme ymu. Under the present faw and practice the 
yrnir covered l>y the mining census does not expire until 
rno1:e than two tmcl onc-hiiH years aftnr the close of that 
covorod by tho other industrial stn.tistics-one being the 
ettlnnclnr ymLl', ttnd the other the year ending .Tune 1-
therefore the reports for the mining census can not he 
puhliHhcd until u1>ont four years after the census year 
covered by the statistics of: nuumfoctnres and agricul
ture. The period covered by tho present mining census 
iH Uw yo111· oncling December 31, l002, and the condi-
1iiom1 prcvitiling during that yenr in some hranches of 
mining· differed materially frorn those that prevailed 
during the census ymw ending .Tune 1, 1900. This clif
formwc is e:-;peeia11y noticeable in the anthracite coal 
inclrn;try, whore the mining· operations were prac~ically 
8nspendod :for six months, although they were 111 full 
operation dnl'lng the entire year covered by the census 
of moo. Still, in order to show totals for the mechan-

icRl, mn.nufacturing, ttnd mining indmitries, the »tatis
tics for these two dissimilar years must be combined, 
though the totals are a combination of statistics tlmt 
represent a prosperous condition for manufactures and 
a depressed condition in one important branch of min
it~g. The combination, therefore, is not indicath-e of 
the results of a year's work under either condition. 
The office was cogniziwt of these objections to a mining 
census covering the year 1902 and the advisability of 
such a census was carefully ca1wassed. After nnu·h 
consideration :Nlr. S. N. D. No1:th, who then held tho 
position of chief statistician for manufactures, senb tho 
following letter of recommendation to the Director of 
the Census: 

Hon. YVrLLIAM R. l'tiERRIA~r, 
Directo1• of the Census. 

OaroBER 11, rno2. 

DEAR Sm: In accordance with your verbtil instructions I luwo 
consulted with a number of people, including Colonel \Y1•ight, 
Commissioner of Labor, and l\fr. Walcott, Director of the Genloiz
ical Survey, in regard to the advisability of making a census of tho 
mining industry as of the year 1902, in view of the fact that t1 ll1. 

coal strike in the anthracite regions has pTOduced conditionH i.<O 

ah1101·mal in that branch of the mining industry that a census tnlwn 
as of the year, in which the strike occurred would result in (la ta 
misleading and unsatisfactory. 

It is the judgment of all the gentlemen with whom I lrn:vo 
consulted that the fact of the anthracite coal strike does not con
stitute a good and sufficient reason for postponing the census min~ 
ing inquiry, and in this jt1dgment I concur. It is the opini(lfl o.f 
Mr. Walcott that the statistics of anthracite coal mining ('llll be 
taken as of the year 1901 so far as quantities and values nro c< 111.• 

cemed. It is suggested by Commissioner Wright that stafo1ticf! nf 
the anthracite coal mining industry, taken as of the year 11J01, ao 
far as quantities and values are concerned, and as of the year 10021 

so far as relates to other items, will prove of great value in the 
immediate future in connection with the discussion of the contrc.>
versy which has arisen between the coal operators ancl tho eoal 
miners of the anthracite region, and that Congress and the pcoplcl 
of the United States o\1ght to have the benefit of such statistics in 
view of important eco;J.omic questions arising from the stl'ikn in 
question. Colonel Wright also suggests that certain questions hlLV
ing a direct bearing upon the existing situation in the anthraci to 
coal region may with propriety be added to the special sclwtln le 
adopted for that branch of the mining industry. 

I therefore recommend that the division of manufacture~ Hhall 
continue and perfect its plans for taking a mining census UH of tha 
present calendar year, with a view to the commencement of Jluld
work early in the year 1903. 

Such a course was m1doubtedly contemplated by CongreHs in lht!! 
llassageof the act providing fora permanent Census Office, apprOV(~d 
iVfarch 6, 1902. It is true that the portion of section 7 of t.Jm l'l(~t. 
in question which undertakes to fix: the date for the mining COllRUI!! 

is difficult of intelligent interpretation in the form in which it ,,.as 
enacted, but an examination of the debate in the House of Hl•rn·e
sentatives at the time when the words "until July first, ninott•c:-n 
hundred and :four," were inserted in the bill in the form of RU. 

amendment offered by Mr. Williains, of Mississippi, re~'ea1fl the 
fact that the purpose oE these words was to restrict the Cl'll.Hus 
Office to a single report upon the mining industry and to ext~ludc 
annual reports, and that it was intended that this 1;1houlrl he tnk<c'n 
and published prior to the date named. In order to comply lit:~~r
ally with the intent of Congress, as revealed in the debatea of the 
House iu connection with this amendment, it will be necessary tu 
take the mining census as of the calendar year lfl02. 



PLAN AND SCOPE OF lNQUIHY. 3 

\Vith reference to the plimR fnr the mining cenHllH, I l'PHpectfnlly 
recommend that the irn1niry lie <liviclml into t.hree partH, aH follomi: 
l'art 1, l'recions metalH; Pnrt 2, Stonn qnanying o( nil <ll'HeriptionH; 
l'art 8, All otlwr minl'mlH, metallic tmd 11ou11wtallk. 

. I also i·ecommuwl that tlw <h~tailH nf tlw work for l'a<'h part Rlutll 
he under the inmwdiate 1lirnd.ion aIJ<I within till' cmnpln!o cuntrol 
of the chh•f statiHtfoian fur 1111mnfaclnrl'H am! hiH llHHiHtantH. 

I recornmmHl tho appoinbmn1t of :i\fr. I. A. Honrwit:h, of '\V11Hh
i11gton, D. 0., a~ consnlting ex:pmt HJIL'chtl agent; for the prudonH 
metalH, nt a 1:mnpL:nNntion of $tl per diem when twtnally l\mpluye1l. 
?.Ir. Honrwieh wns formerly cunm:ded with the 'l'r<'aHnry :Bureau 
of the M:int null iR highly recomm(uHlecl liy Direcl:or Oemge K Hoh
erts. I make thiH recommen<1atinn with the nrnfor;;tamliuf( that 
::VIr. Honrwich iH to havo 1wceHH to nll tho rm~m"<lH arnl clnt:i of tho 
~lint in cmuwctiou with thiK work, nucl that tlw CenHnH OJ!i1•c iH to 
haw the lienofit nf tho moplmttinu of Lhat lmretm uf tho Uovom
ment as tho result of !\Ir. Honrwii:li'H appoiutuwnt. 

For tho socmuI hrmwh of thu iuqniry I l'Lic<nnn1Dn<l tJw appoint
ment of Mr. Gt1orf(C l'. l\fonill aH c1mHnlt.ing expert Hpo1d11l ngo11t. 
l\Ir. Morrill is om: i'lf tho hmul cmtitms of tho Nnlfonal M'llH!'lllu, 
nud this reeommmulatfon is mntlo with 1.lw 11111lmHtarnliug tlmt ho 
will Herve the CtmHUR OJllce wiLhon(; mn1[HHlHa'Lit111, n111l that; Llw 
o11ice iH to lutVl\ tho lmuofit of nil tho 1·1:1~1mlH 1uHl <lttt.a of tho Nn
tirnrnl MuHtmm Ho far !lH t;lwy rolato to tho Htmw q111ir1·yin~ im lnHtrit'H 
of tho U uitrn l 8ttttuH. 

For tho thil'd bm1wh of tho mining inquiry J r1~co11mwrnl that a 
rnm;;ultingexport HJlP<~inl ngnnt l>Ll appuint(\tl whoHlrnll lH• mutually 
ngrcetl upon by t.lrn Dirrn~tm of t!to CtmHnH nrnl UH.\ J)in:utor uf Uw 
United St11teK G(lo!ogieal Rnrvny, aIHl with tlw mHlorHhmcling that 
the CenHllH 01llmi iH to havo tho l!Hll nrnl liPll\\Jil. of L110 rueor<lH 1m1l 
<lntn of the HttttiHtfonl 1liviKion of tho !it:ologie1tl Rmvt'~' in thn 
pruHm:ntion of itH work, in 111·.eortlaum: with Hm~ticm !!8 of tlw net; 
of nfareh B, 1811\l, Utll!er Rlteh COJlllitirnlH llH HlmJl Jll'OVO HatiHfaetnry 
to the Director of tho Geolngie1tl Survey nrnl Hhnll hll mnt1mlly 
ugree1l upon. 

I am of tho opinion that it will he for the hmwlit of Uw Uovol'll· 
ment if the mining Htntistirni anmmlly collod:e<l nrnl pnbliHho<l by 
the Geological SmvL1y are collecto<l for tho ymtr 1\l02 hy tho Sm·vLiy 
and the CtmsnH OHioo, working in conjunction uml cooperation with 
mteh other, thuH nvoi<ling It duplication of govornmentiil sttttistieul 
work, tho whole ex1wnHe of the in11uiry for that; yrnir to ho homo 
hy the Consns Ofllce; and tho Oeologicnl Survey to luwll the benent 
nnd use of the Atlttistic:H, no far nR it may rnqnirn them, contmupo
mueously with their nsu nwl public11tio11 hy tlw <1m1HUH OJlice. 

The detai!H of this plmi, Hit can ho carded out, muHt nuuoHHarily 

ho tlw mRnlt. of 1·onH11ltation with the Direetor of the Geologiml 
Snrvuy, arnl mnst indmle m1ch m·raugements regarding the clerks 
of the Hnrvey employee! in its stittistfonl division nml their payment 
1lnring th!\ jll\riu1l of tho inquiry ns may bo mutually 11gree1l upon. 

All of whieh iH l'L'Hpect.fnlly Hnlnuitted . 
8. N. n. NoHTlf, 

l!hit:f' Slt1tiBlicim1 fol' 1lfom\ft1cl1o·cN. 

The rec:onmrnmlation:-i contained in this lotter were 
approvP11, itn(l prept1mtio11s wern immediately made for 
t.lw mining c:m1:·ms. Thesn e011::Ji1-;tcd of making- reitdy 
t.lw S('.lrnclnl11s tuHl im\(·,runtio1rn, perfecting the tlotails 
for coopmntivo work with thn Geologicml Survey, get.
Ling tog-dhm lists of mines nnd qrntrrics, \lhitricting the 
m1tire country, nncl nppoiutiug- Hpe1•fal agimt:'I. Encb of 
thPHO Htagos of the work iH explttinecl nt length nnclcr 
i ti-; appropriate titln. 

JI. 

'IJNVMLOl'llll>JN'l' <>I>' l\UNTNn 8'.l'A'l'IR'l'IGR. 

1%0111! <if' tlw !111j11./·rv.---'l'lw rnmsns of 18MI was tho 
fir:-<!:, l\Xt:(\pt: for t.!to fmgnrnntary information eollnted 
in l8W, to inclndo Rt,atistic:-1 of mining 1wd q11arryi11g. 
Htnt,i:-1ti1•:-1 Wl\l'(\ HllOWll or (lltpital, nmployeo:;, 111H1 prod
nct · in rnmihination, howovm', with tho mauufiwtmes 
of thl\ motnl 01· miueml in mwh 1•.asu···-f:or (~oal, 1inthm
uit.e nnd hitanninons; gold; gmuite, nrnrblo, and other 
stonn; iron ore; titlcl load. , 

In l8fi0 nnd l81i0 st11th-11ii<::-1 for nli11o::J micl <1 nn.rrios 
wm·c1 irwluclnd with thoso for mannfiwturos. Tho first 
Hopttmto eemms of minmi and qrnirrios was in 18'70; 
th11n followod the ecmsusos of 1880 and 1800. 'l'ablo 
l shows tho character of the inqniriel:l concerning mineH 
nncl qtrnrries from 1850 to Hl02, as fm.· ns thoy n.re dis
clm:od hy (;ho published results. 

'I'hn suhjoots prosontod from :l850 to HJ02 ltl'O shown 
in '.l'ahle 2, whid1 umlrns vory phtin the development in 
thiH re,;pod during· tho little more tlum tt half century 
which lms elap8od. 



4 MINES AND (~DAB.HIES. 

TABLE 1.-CHARACTim OF INQUIHIES CONCEltNING MINES AND QUARRIES: rn110 TO rno2. 

------------ .··••· ·~ . ···--~- . - - . - "" -:;;,; ~.,,~i;:;. .. ~q= 
~;;:::::::·:.c·:::::: : :: : ::: > ; ):< < [;· 
Capit11llzation, etc., o! ineorpornte<l cump1mi""· ... · ....... · ·· ··· ·.- ··· · -· -- -· -··· ····· -- --··· · -··· -· · ·· · ··· -· · · -· · · · · ·· .. · · · · ·· · · · · · · · · · · ··.· · · · · ·· · ·· ·· · .. ····.II 
'Vnge-en1•11ers, byse!x ...... ........................................................................ __ . .... . . . ... .. ... . . . . . . . . . . . . >'. :-: ................................. ~ 
Wngc-enrncrs, clnssillcdasmcn1md buys, 11boyc and belowgronn<l............................... ..... ................ . ..... .. ........ x x .............. . 
Wnge-eitrners, by occupation ................................................................................ , ......... ················: ....... ! X ........ 1-···· 
Wngc-ettrne1•s (men 1t11d boys, nhoYe nnd below grnnncl), by 0<1cup11t!on ...................................................................... 

1

........ >; 
Averuge number or wage-emners (men and boys) employed during rntch month ............................................................................. ! . 
Wage-earners (mc111111d boys), by occupation and dttllymtcs of pay ................................................ · ..... -... ---· .... ·· ...... ,. ·· · ·· ·· ..... ·'") · 

~r,~~~~: t0i'~~x: c;{\V1igc:co.~;.ie1:s::: :: ::::::::: ::: :::: :: : : : : ::: ::::: :: : :::::: :::::: :: : : : : :::::: :: : : : ::: ::: :: : ::.: ::: : ::::: · ·· x·· · · · · ;~ · · · ... :: ...... :: ... : :: ::: ::i::: :: :: 
Wages of men and boys, ttbovc ttnd below gronnt!, hy occuptttlon....... ... . .. . . . . . . . ... ... . . . . . . . .... . . .. . .. . .. ...... .... .. . . . . .. .... . . . .. ... ... . .. . . x 

Vost of snpplicR 1u1d m11tcri11ls ........................................................................... · ............. . x 

~::::;:~::,~~:~:~~~~::::::::::::::::::::::::::: ::::::::::: ::: : :: : :: :::::::::::: :: : :: : ::: :: ::: ::: : :::::: ::: ::: ::: : :::::1: ::~: :: : :: ::: : : : : : 
~:~l~~!~~ gfil~l~l~ aiici'8tiitirfe'8, iJ¥8li,;: :::::: ::::::::: :::::::::::::::: ::::::::':: ::: : : : ::: : : : : : : : :: : : ::: :::::: :::: ::::: ::: ::: ::: : :1: ::: : : : :\::::: ::: ... :·: ... i· ·· x · ··, :: : : : : : 
Salnncd offi?ittls and s11lnrrns, by occ11p1ttlon ........ · ....... • •· · · •• · .. · ·• · · .... · · · · • · • · :. · · · · • · · • •·•••• •· ••• · • · · ••· ... · · · · •· · ·1· ... ····1· ··· · · · J ... · · · T ··· · ···j 

~;~~~;;;;~;;~~:~~;~~:i :i ;::ii::: :: ::: ::; : ::::::: : : · . : ·.: · : · : · : ,_. . :I :: : : I 
Clrnmcter of ownership ........................... · -- · · --- . -· -· · -· -- . -... ·· · -· · .... -·· · · ··. · · ·· ··· · · ··· ---- ···· · · ·· · · · · · ·· ·· · -· · .... · · · · ... ·· · · · · ··· · · · · · · ··· · ·[ 
'l'lmc in operation (or idle) .................................................................................................................................... ! 

TABLB 2.-SUBJECTS INCLUDED IN CENSUS REPOHTS CONCEH.NING MINES AND QUAIUUES: 1850 TO rnm. 

Inquiry 
lntro
tlucetl, 

Group. 18(;0 1800 1870 1880 181!0 tllll\:! 

~iYt~:~~R~~~i:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ... ~ ... ···~·-· :::::::: :::::::: ·--~'.~·· .:: : : • · 
Gold and silver nssn,ying 1tnd relining (" i·ecl!JCl!cl mHl retlncd" in 1870) "·.... . . . . . .. . .. . . x x ................ i •••• 
Golcl quartz........................................................................ .. . . . . .. . .. . . ... x · ................ ! ... . 

MoffilHo • • •• •••• • • · · · • · · il~i~~~i~:~· •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••• ••• : :)::: • ··~· •• : ••• ~ •. ·1 · ••• : : : 

Ki~;i;1~~~tiWt:0:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::~::: :::~::: :::~::: :::~::: 0\ ::: 
Magnetite ................................................................................. ········................ ~:i p ·, 

tii~
0

:{~~~;;i:~;,;i~~~:1ii1;i::::::::::::::::::::::::::: ::::::::::::::::::::::::::::: :::~::: ···;··· ::Y::: :::~T: ---~:: ..... '.-'. :._ 
·~··"· ······ · ~;~~~0:\::\ .. ·ff \ .. ::: : \\\\) \% \\\\.~:· '~::•t:• }1~·· .. ::: .. 

Stone 1md marble qun1-ries (" mltrble ancl stone work" in 1850) .• .. ..... . . . ... . . . x x .............................. . 

mo... ~I~~\~\.;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: : ::: : ::: ::::: ::: ~ .......... · :,:· .. · · · .. · · 
Sn,~dstones and c11111rtzites (" s1u1clstonc" prier to 1902).. ....... .• . . .. . ... . ... . . . . .. ... . . . .. . . .. .. . •. . ... . x x 

Strnct11rnl mttteduls.... Siliceous crysta1l!ne rocks......................................................... . . . . . . . . . .. .. . . . . . .. . .. . x (B) 

~~~~~~~\y:g,~~~~: :: ::: : : : : : :::::::·:::::::::::: :::::::: ::::::: ::: :: :::: ::::: ::: :::: :::: :::::: :: :::::::: ~ 
Limestones and dolomites ("limestone" In l 890 J .. • • • .. .. • • .. • • • • .. • • • • .. • • • • • .. • • • .. • • • • .. • • • • • • • • .. • • • • • • • .. • .. x 
Blueslonc.......................................................................... ........ ........ ........ ........ x \'\ 
Gmnlte ............................................................................ ........ ........ ........ ........ x (,~·, 

{

Bnhrstones.... .. . . . ... . . .... . . . . . .. . . . . . .. ... ... .. ........ .. ... . .. . .... . . . .. . .. . . .. x ...................................... . 
Abmsi\'es .............. Mills.tones•.......................................................................... x x x x x 

. ~i\~1J~f~i{~s(Lk~d~~;1~~~~~~8' (;•gri1id~to!;e8;; prioi: io"i9ci2i c:: :::: :: : : :: : :: ::::: -- . x ... ···x. -- ... x" -- ... x ... "'"(•\"" 
Chermculs ....•......... Gypsum (plaster) ("plaster, ground," In 1870)• .................................. x x x ........ ?( 

Pigments .... -- -........ {Kn~~:~i:riii1~~i1~; ~~~:ci~: ::::: :::::::::: :: :::: :::: ::: ::: :::::::::::: ::: : ::::: ::::::: ::~: :: :: :~: :: : : :~::: : ::~: :: :::~::: .. · · · · · 
{
Cement ("hydmullccement"in1880)•.......................................... x X x x ....... . 

Mlscellnneons .......... Chromeorc ............................ ;........................................... x x ........ x x ~-. 
· Mica("isinglnss"iu18GO) ......................................................... x x x x x ;.;; 

1 Production only. 4 Included in" sandstones and !JUartzites." 
•For compamtivo purposes considered tts mining and quarrying. •Included in "siliceous cryst111lme rocks." 
•See "gmnitc." •Given under "stone." 



PLAN AND SCOPE OF INQUIH.Y. 5 
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intro
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·' ........ ~ ............. . 
'< : .. : 

Htr1wtnrnl m1ilm'inlH ..•. lB11ll eltiy ....................................................................................... _ ............................ 1 ('') 

~~!;.\;~:!;~~;;;,'.;;;:;:::::::: ::: :. : : : : : : : : : : : : : : : : : : : : ::: : :: :: : : : : : : : : : : : : :: : : ::: :: : : : : : : : : : : : : :::: : : :: : : : : :: : :::::: :: : : :: : :::::: :::1, l:':\ 
W11terlimo ("h)"llr1rnlinlrnw"ll1 lH~ll) ........................................... ........ ·,: ........ ': .............. . 
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l>ihitOlltlH, wlwtHtOJlPH, n1itl l-ll'~·ttwslt11IPH(! 1 wlwlHtlllWH 11 ln lHHll} ................... ................ ········ ........ '·: I ,.: 
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i\l1tJ..:-lll'!·dtt' ( 11 1nng11t\Hitt 11 in lHlill)................................................... ........ ., ....................... ,! :. 
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1
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The eemms of 1850 wits the ti.rst ltt: which 11. complete 
enumcrntion of industrial estn.hlishments was a!;tmuptml. 
It wiis also the first itt whieh imswers wm•e rnquirod to 
definite qnNitions concorning capital, ln.bor, nrntorials, 
and prodtwtR, but at this mid the censuR or 1860 the 
st!l.tifltics for mines itnd qrntrries were subsidiary to 
those :for ,mannfactnres, the tmmneration being nmde 
hy the smhfl rtg-mwies and tlrn sti1tistics included in the 
same tul1l!;S, At the cenHUH of 1870 tlrn st!Lt.iHties of 
mining were present.eel 1-:mp11rately. 'l'he defects inci
dent to the collection of statiHties for nrn.nufacturnH 
were intensified in those :fot mining. It was impos
sible for the Uni!;ed States mrL1'.slrn,ls itnd their nsHist
antR to make a complete emuneration of mines mid 
quarries,_ many of which were in remote localities :rnd 

the r;checlnlm.; used wero not in proper form to r;ecuro 
1mth-if1wtory infornrntion from the mines ttnd quarrirni 
th11t wor<1 rPportcd. 

'l'ho following l'ompamtive bible is introduced to 
:;how the clmmetor of t.ho st!ithitie:; reported for rninoi'l 
and qmurics at prior mmsuses and to illnstmte the al>
senco of eompiirative cfat.fL on !1.ny plm:,;e of the industry 
other than })(>1:1sibly the qnnntity mid vnJno of products. 
Tho Jlgnrcei for 1H8fl in this fahlo do not agTeP with 
those in Tahlo ± for the reason tlmt certain indrn:trins 
not considered mining have been eliminated in order to 
mn.ke the to.t!Lls compai:tihle; nor <lo they agree with 
those in T1thle 1 of Cluipter II because t.hey include 
only tho minerals contained in the body of the report 
of tho Eleventh Censmi. 



6 MINE:S AND C~UARRIES. 

'r.un,rn 3.-MINING STATISTICR REPORTED A'r CENSUSJ~S: 1850 TO l!l02. 

Number of mines or qnurrics .................................... . 
Number of operators ............................................. . 
Ca,pit1tl. ... : ..................................................... .. 
Salaried oflicfals, ckrlrn, ct«.: 

Number ..................................................... .. 
Salaries ....................................................... . 

Wage·e!trners: . 

~6g/1Zi,~~~~'.1.l:~~:::::::: :: : : : : : :: : : : : : : : : : : : : : : : : :: : : : : : : : : : : : 
Above ground- . 

Men 16 years and over ............................... . 
Boys under 16 yc11rs .................................. . 

Below gronncl-
Men 16 years mul over .............................. .. 
Boys nncler lG years .................................. . 

Contract work ................................................... . 
Miscellttneons expenses ......................................... .. 
Cost of supplies nnd Illllterlnls .................................. .. 
Vnlue of product., ............................................... .. 

l Mines, qunrrlos, wells, nncl cst!thlislnncnts. 
9 Establishments. 
a Not reported. 
4 Not reported sepamtely. 

100~ 

38,128 
$39, 020, 552 

liHl, 728 
$369, 9f>!I, 960 

21fi,28tl 
ll,219 

SM,585 
fl, 638 

$20, 677' 938 
$71, 771, 713 

$123, 814, 967 
$796, 82ll, 417 

The number of minerals for which statistics were 
shown at the census of 1860 would indicate that about 
all branches of mining followed at that time were 
included. It is impossible, at this late day, to deter
mine the degree of completeness obtained in the statis
tics of minerals n,nd mining operations collected at the 
cerisuses of 1850and1860. It is certain, however, that 
there was a great deficiency in the 1860 statistics o:f 
iron ore. The following statement appears in the Re
port on Manufactures for 1860, page clxxvii: "Many 
of the large iron works of the country either own or 
farm the mineml lands and mine their own ore, which 
is not included in the foregoing product. The quantity 
thus l'aised in 1860 amounted to about 2,309,975 tons, 
which, added to the product of reguhtr mining estab
lishments, makes the tot!Ll quantity raised in 1860, 
3,218,275 tons. At an average cost price of $2.40 per 
ton the total value would be $7, 723,860." This indi
cates that more than two-thirds of the iron ore mining 
operations were omitt,ed from the enumeration, but it 
is probable that they were included with the statistics 
of blast furnaces. 

Oensiis fif 1870.-ln 1870 the statistics for the mining 
industries were presented sepamtely from those for 
manufactures. 'l'otals were shown for the United 
Stittes and for each state iincl territory, also for each 
mineral in each state by counties. The statistics were 
accompanied by a short exphrnatory text, which declai.·ed 
that they were entirely inacleqtrnte and fell far short of 
the total production. At :rn70 nncl prior censuses the 
statistics, whether for mines, nmnufactures, or fish
eries, were all collected upon tt schedule having the 
same form. The scope of the inquiry was thus neces
sarily limited. 'rlrn census of 1870 was supposed to 
cover all mines an cl quarries ns it did manufactures, but 
mines and quarriel:l where the nnnual production did 
not exceed $500 were not t!Lken. The separation 
between the mining and manufacturing indmitries, first 
attempted at thi.s census, appears to have been made 
with the intention of including under manufactures all 

0, 120 (Ii (!) (•) (•) 
~l, 72·1, 3i!2 (:') (4) ('') (') 

c; 52B, 710 295, H91 1G3, 185 6100, 7fi·l j 31. 209 
& $212, 67!], ~48 s $9'1, 771, 9J4 $7Ui 1taQ1 fif>l $39, Bao, 010 $12, 2!l6, 236 

210, 964 116, 792 7.[,(18'1 ('') (I) 
20, 869 15, 633 7,2fl6 c.•i t•) 

281, 841 153, 838 77, 2B2 (I) (•) 
10,o:rn 9, 728 •1,013 t l'j $6, 719, fiH1 1") (8l "l (' 

$30, 236, 132 'l (" ll) (3) 
$74, 288, 181 $31, •147. 488 $.1.1' 839' 820 $25, liH, 02•1 $5,0.J9,IH1 

$.JlO, 7li0, 770 $251, 0011 o5rl $191, 002, MB $89, M4, ·la5 $29, 826, 699 

·--·-·---~····- ----
& Includes foremen und their wages. 
•Includes 173 "female hnnds." 
7 Includes 130 "fcmnle lutnds." 
s No wages were given for wnge~enrncrA in Rtcnrn quu.rrieK. 

work on the ore n,£ter its delivery nt the mouth of the 
mine. 

In presenting the statistics Hon. Francis A. ·walker, 
Superintendent of the Census, stated that "the statistic:-; 
following nre of yery unequal valno, for the reason tlmt 
the machinery of enumeration provided by tho census 
law of 1850 was created without consideration of cer
tain of the great mining industries of the country, 
* *· *· and can not be applied to them with any de
gree of success. It nmy fairly he taken for grn.nted 
that; a.n attempt to enumerate cotton spinning, coal min
ing, and cocl fishing on one and the snme schedule will 
always result in returns unsatisfactory in respect to onn 
if not two of the three industries so widely diverse in 
character and conditions." 1 

With regitrd to the statistics for the precious metu.ls 
Superintendent Walker says: "The statistics of the 
gold ancl silver product, as obtained by the census, n.re 
here published in conformity with what is understood 
to be the requirement of htw; but it would be wholly 
unjustifiable were the figures to be put forth without ft 
distinct and emphatic disclaimer of their Yttlidity ltnd 

ttnthority. " 2 

Oemms ({f 1880.-The incomplete and defective clutr
iicter of the statistics at the census of 1870 imcl prior 
censuses led to the adoption of entirely different methods 
n,t the census of 1880. The scope o:f the inquiry wns 
greatly extended, special schedules wer.e introduced, and 
the conduct of the canvass ttnd the compilation of the 
sttitisties were assigned to experts selected from the 
foree of the United States Geological Survey. The in
quiry not only covered the occurrence of mineral:-;, 
employees nncl wages, and details as to the qmtntity nnd 
v11lue of. the di:fJ'erent products, but extended to an 
analysis o:f the different leading minerals and the col
lection of numerous specimens. The Teport inelnc.led 

1 :Ninth Census of the United States, Industry and Wealth, puge 
748. 

2 Ibicl., page 750. 
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statistics for manu:facturing processmi, such its lonil, zinc, 
and eopper smelting1tml refining, the refining of precious 
metals, t1nd of petroleum. A directory ol' mine:-: 1uid 

meta11urgiea1 est!tbfoihmcnts wns idso indndcd in the 
report. The purpose uf thn inquiry, 1lri ;;titted in the 
Instructions to Special Agents, was "to elucidate n~d'nr 
1rn pmcticable, the character, extent, and total inJlnonce 
of the mining industry. No industry has e\·or hcen 
examined throughout an oxtcmiivc region :-:o fnncfa
menbtlly and minutely ns it is intcndctl tlmt tho mirnmtl 
industry of the West shall lmvo been when this irn1uiry 
is success:fully 1tccomplished. Tho re:·mlb; will he a 
great addition to the d11tlt of political economy and will 
form a systematic accnmulation of toclrnicml fael~s, such 
aH does not nt present exist." 1 

Tho 1:1ubjects covered by the schedules for the pl'e-
cious metals are as follows: 

Metallic mines. 
Hydraulic mines. 
Hydraulic ditches. 
Ore-dressing works. 
Amalgamating mills. 
Stnmp batterieA. 
Pan mnalg1un11tion. 
Ifoasting fm·naceH in amalgamating workH. 
Alte•·1mte 1im1ilgmnatio11 a1111 concentration of lmttery smH1R. 
Altern1tte concentration arnl arnalg111nution of buttery ~1mdH. 
Arrnstras. 
Smelting works in general: 

Preliminary opomtions. 
Smelting in shuft furnaces. 
Smelting in reverberatory furnaces. 
Desilverization by ziii.c. 
Pattinsonizing. 
Improving of lend. 
Cnpcllntion. 

In !tddition to tho above, spoeial scheclnfos wme pro
vided for copper, iron, nnd lead mul zinc minmi, nncl 
quicksilver production; con.l minm1, :formors' coal dig
gings, petroleum welhi, tifato ttnd stone. quu1Tie;;, chnr
coal buming, 11nd minor miucrahi. 

All mines were incluclod, irre;;pnctivo of tho valnc of 
their products, and the irrognl11r working-I'! were mm
merated. The census, so for aR it roln,tnd to precious 
metals, was limited to mines which Hhowod at kai'!t 200 
feet of shafts 1tnd gtilleries or which proclnced Ml tonH 
or more of remunerative ore. The onrnnomtion was 
not intended to be complete, but wnA 1ipp1mmtly 
planned with a view to obtaining as !1Ll'gc it 11nmbe1· 
of representative facts as possible from which to draw 
general deductions. 

1Tenth Census of the United Stutes, l'redcnu; l\fotalH, Yo!. XIII, 
pnge 41J3. 

As a ccntirrn mporl; tho work was it foilnre, hut as ii 
scientific and toclrnical report; it hns considomble v1iluc. 
The roaHOllH for the failure of the .1880 censm; of tho 
precious metals are concisely stated ui; :follows: "After 
the work had hoon some time nuder way, it was fonnd 
tlrnt both the time arn1 the money which could he 
ttllotted to thifi limnch wore inndeqnato to ca1Ty it 
through with tho per:fection ainwd 1tt; th1tt it was impos
Hihle to Jincl the nmnhor of men required who wero in 
cwory i·espcct fitted for it by edncmtion n,ncl cxpllrimwo; 
nncl that, among owner1:1 and i;uperi11temlrnit1:1 of mines 
1111d rodnctiou worlrn, while with tt very fow uninipor
tm1!; exceptionR thn grmitcst willingneRS was shown to 
grant us all the information they vos1:1cssod, it wits often 
found thu.t they wore themselves urnihle to imswcr the 
questions we. 11sked, e.ithor through want of system in 
keeping records, or bcrnmHo they lmd never thought of 
tho importance or bearing of ccrbtin foctR." 2 H the 
gcneml c1tnv11ss of all minoA had lrnen confined to the 
collection oJ! a few main facts ancl the specinJ tcehnical 
fm1turos to rop1•esenttitivo mincR, tho work wonld lmvo 
mot with 1t litrg·cr mmt[:lurc oJ strnecss. 

'l'lrn :failnro of Lim eonsus ot' 1880 wu1:1 apparently 
ncccptml a::; t1ornonstmting tho impmctic1thility of in
cluding· 11 larg·o nnmlmr of inquil'imi on todmiettl and 
scienti!lc tiubjocfa; in a Hohcdulo to be usl\d :for a gcneml 
cttnvass o:f all minm:1 nml qmirrit~H. '.r110 mitnlilishment 
in 18'70 o:I: tho (}eologicl\l Stn'Yl\J', aml tho collection by 
tlmt oHi.(•o o.f toelmic1tl irncl HcicntiJic iu:fornrnt.ion con
cerning tho nii1rnml rosom·coH o'f' t.hc country, obviitted 
the neccRRity for tihe collection of snch information by 
thn Bm·rnm of the C(fosn:-:. Thoreforo the seopc of the 
census of :1800 was con:-:idoml>ly Pnrtitiled, hnt :followed 
in 1t goncml way thn plan outlined in 1880. 

nmN1t8 f/f .!8DO.--Tho ;;tatistics for the mining census 
of 18\lO 1i1·0 ecmtidnod in a yolnmo on titled "Mineral 
lndustJ'ic•H." ThiH ropol't preHonts do tailed statistics 
for oiwh minoml, but no smrnrnu·y is given of the totnls 
for ttll, though tlrn :following figures purporting to show 
the tohtlH for tho mining industry ttre obtained from 
thn int1·ocluction to tiho report: 

"Emplnyol•H. _ ....• - .... - - .... - - ••.. -·. - --·-- -- ---· !i3(1, 41!) 
WnguH pnitl _ .. _ ..• __ .. - _. _ .. _. -•..... __ . ________ • $2!ifJ, 2HO, 04:1 
Other oxpenditun~H. _____ ····-- ---·-- ·-··-------·· $115,874, 135 
Yalno of prmhwt11. ___ •. ____ •.. __ ... __ .• _ .• _· - _. - -- - $587, 230, !i02 

The cfatu given in the body of the report for each 
minoml nre llnll1mtirizec1 in Table J. 

2 'l'euth Census of tho United Shttes, Precious Metals, Vol. XIII, 
piigo xi. 
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~IINEUAL. 

Number 
of mines, 
q1mrrics 

11nrl 
wells. 

C11pital. 

MINES AND QUARRIES. 

TAnr.rn 4.-8Ul\IlVIAH.Y OF MINERAL INDUSTRIES: 1889. 

HALAltU~n 

OFPICIALS 1 

GI.F.!Urn, gTc. 

WAGE~EAllNEU8. 
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1 Inelndes s11ll1rles. 
'Includes nmonnt pnill contmctor•. 
11 Stn.tisti<l~, except those of production, l'(~(cr tl1flo to 111ineH nt, whfoh rh~velnpnu.mt work wus done. 
'Not sep11mtml into 1tbovo 11nll below gronnrl. 
G "Other cxpenrllturcs." 
•Inelu<ling U,9fl0 "loc11! mines," the prorluet only ol wltieh is Hhnwn. 
7 Includes coutmct work. • 
s Stn.mp mllls; number ol mines or cst11hlisl1111enls otlwrwlst• not glYLm. 8t11tistics i1wl111lc t.hose for Htamp mills, concentrntlng pltmts, mul copper rollu\111{. 
'Vn.luc of product ls thnt of copper rell1wcl. " 

10 Firms: from tcxtunl statement, pnge 711: '' 'l'lrn entire lnrh1slr~· is controllc<l hy three or four Jlrms." 
11 Includes reduction ;vorks. 
l!IJJ1·oclnccrs; frorn textual sln.tement1 page 700: 11 There woro 2,1 producers who ut-iecl ~tlimn power at thoir work!-i," 
rnrncludes smelting 1111(] rcllnlng. · 
HSmeltlng works." 
16 V11lnc of product of zinc an cl lend mines! nnd, !11 some enscs, vnluc of ore tre11lc<l hy Rmclters 1md reflncrH; olher Htntist!c•H iuelncle Hmeltlug nntl reflnll1).(. 
rnNot including vnlno of nrnngnn!CerouH z ne ore, which wits $f>•l,5GO 11t the mines. 
11 Org1tnlzcll cmnpnnioH. 
is springs. 
10 Producing wells. 
aa Innlndes vn.lue of pipe lines. 
21 Includes vnlue of m11tte 11t mineR, but not tho value of other Hmeltecl nickel ores. 
22 Number of cstn.blishments given for Son th C11rolinn only. 
2a Number of openings, 
2• No production during the consns yei1r, 

The totals :for the United States, as shown by Table±, 
are considerably less th1111 the total referred to in the 
introduction to the report of the Eleventh Census. 
There is apparently no explanation of thh-i difference, but 
it is h('.:lieved that the :figures given in Tnh1e 4 !'(>,present. 
actual conditions as nearly as they cr111 be aseertained 
from the data furnish eel at the Eleventh Census. Table 
4 includes strttistics for the following, which ttre not con
sidered as forming a part of the mining census of 1902, 
i. e., aluminum, copper smelting·, lead smelting· and re
fining, and spelter and oxide of zinc, ttncl mineral wi1ters. 
.Lack of uniformity is npparent in the statistics for the 

different minerals shown in Table 4. To illnstrntt•: 
For aluminum and fibrous falc, nULrl, and ozor~Priti•, 
product only is reported; for antimony, the numht>r nf 
establishments, capitnl, salaried employees, or suln ri'"" 
nre not· reported. The number o:f establishments awl 
miscellaneous expenses are not reported for aslwstos, 
while the produetior1 is given for California onl.'·, 
though the expenditures eyiclently include the mmpru. 
dncing mines in Wyoming. 

In aclclition to the mining statistics, the census of 
1890 included statistics for the smelting and refining- of 
gold, silver, copper, and lead and zinc. The :;tath-•tiPs. 
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upparently i nclmlod 11ll rmlnction workc:, though tho 
gone ml lino 0 f donHtl't:ation botwonn llllLllll"t'ndUl'il\g" au cl 
mining ttgrc(\R vnry close.ly with tlrnt followcLl in the 
cnnvnss of the Twelfth CernmH. In tho HPlKH't: of 
l\Jineml Indni-;trioR tit the Eloventh Ccmmi-; it w1ti-; :-::tatod 
that "the suhjents Lalum for Um i1wmitigatio11 irn:lrnlml 
nil miunmls whieh would lrnvn it delinitu 1111ulwt valun, 
wherevor tboy occur, providnil tho t1cposit contained Uw 
rnincml in sulliciently pnro fom1. This r111Nl out such 
minomls as ice, water (exC\opt milwml wntnr:-;), i4ttrn1 for 
stroot piwing, and othm· nmtorials tlw uonclitfou of 
which is not changed, 1mt w hieh are simply rna<ln 
valtmblo by tho work of placing in 11 Rpncial position, a:-; 
earth for omlmnkmontH." 

"In tho treatment; of tho v11riom1 Rtilljech; tho limit 
o:f the mining features Wtti':l comddercc1 a;; roiwhod w hon 
the product bccmnc a rognl11r iwt;icll\ oJ! conmwn'(' .. '' 1 

The following miuorttlH WL~l't\ npparont;ly proclncrnl in 
commereirtl qnttntitios in 1880, though the report con
taim; no d11ti1 eoncct•ning thmu, i. n., bomx, hauxii"o, 
ecment, Hint, ·fc!df.lpnr, pottor,.,' clity, ttnd rntilo. 

C~m8U8 of Jr)(b'.~-'.L'ho l':lcopn of tho conRHH of minl\s in 
1!102, flS stafilicl in tho ltCt appl'OVL\tl March ti, mo:.>,, pro
viding for :t pormanont CmisttH OJlioc, WILH in.tornlncl to 
ombmco thn eolllietion of :-;tati;;ties rolati11g to "miiwH, 
mi11ing, quarrio:.;, nnd minoralH, and {;he p1·rnhwtiou and 
value thoroof, including gold in divhiions of plttcor aJHl 
v<1in, and silver mim:R, and tlrn numhm· of mou mu
ployocl, tlrn avorngll cfoily wage, nvemgn working timn, 
nnd nggmgatll earnings in thn variouR lmuwlws nncl 
afnros1tid division::! or the mining and <1rn1rrying· imlns
tries." 

The purpose was lio includo. in tho ommH1mtion the 
processes involved hi tho m::tmction from tho earth o:I: 
mineral products of 1111 kinck To ttocomplifd1 this 
successfully the specitil :igentH 011g11ged in tho field
work wore hrntrneted to Hecm·e repol'ts :l'or 1dl mines 
and qm11Ties, and for reduction wol'ks comrnctod with 
mines or cmgnged in r~~duei11g tho ores contitining the 
prociouB rnctrtls. It is believed tlmt thhi census is HB 

broad and as eomprehonHive in its scope nH 11ny of it:,; 
predecessors; certainly it m1ty ho cl1dmntl tlrnt tlrn can
vass has boon more complnte than any st1ttistiml inquiry 
heretofore nmcle concerning the mines and <putrri<ls of 
the U nitecl States. 

No restrictions or limitations wore estal>liRhod a:.i to 
the size or importance o:f: minos and quit1•1•i(1H to 1m 
enumerateJ., except that the spccinl agents were in
structed to elimino,te from the inquiry small placer 
gold mines 11t which 1088 than two witgo-mtruers wore 
employed. 'l'lio scheclnlm-i l'C\ceivcd hear evidence that 
in many insta.nces this iustruetion wns not followed, and 
the report8 included n 11um ber of small mines operated 
without hired labor. 

Mineml springs wore omitted :from tlio canvas::; :for 
the re1tson that in most cases the production is entirely 

1 Eleventh Censns of the Uni.tlld StateB, Mineral Irn1nAtTies, 
page ix. 

sponfa11nonl':l :tml does not roquirn tho l 1 rnplo~·11H 1 11t of 
c:tpital or hl11or except to place tho prmltwt n pon thn 
urndrnt in the for111 of bottled 111i11eml Witters. 

The pmdnction of s:tlt was also omittocl fm' tl1P n•a;.;011 
tlmt 11 thorough c11m·a:,;:-; of the inquiry hnd lH 1t.>n matk 
in moo lOI' the census of 1111LlllritWtltl'PS. Tho Rbttie1til's 
am presented, with n rnport on tho sul>jeet, iu Part. III 
of tlrn Hoport on Mm1tr1'netnres. 

vVlmt ltppears to Jn\ IL 8erious defect in the pullliHhP<l 
rmmltH of somn of the rntrlior eensnses h,1 t.11P ahsetw<~ of 
sunrnuu·ios l':llwwing· the sttit.iRLil!!l otlwr than thoRe fol' 
qrnwtity 1tncl vahrn of product;, Complete ;.;urnmariPs 
hy Rt!ttns 1md hy i11dnstrie8 :!'or tho UnitL'.cl ~tatl's, and 
for 01icl1 inclnstry hy Rtttfo!l and oiwh state by indn;.;tri<•s 
wore puhlislwrl nt tho cLmsuH ol' 1870. At t.ho rn.•11:-111:-1 of 
1880 1t similar ;;mnrnttri:.mtion WttH nuule for hituminons 
coal t1nd lignite, iwt.hr:witl' coal, iron orn~ 1•opper or11, 
lnticl nllll r.ine ore, ttll(l the minor minomls, hut tlw ah
Hl\llllL\ of uniformity in tho collection of l':ltllti:4il~i':l \\'ll.H . 

rdorrml to in tlrn roport ol' Lllllt. (~ensus tts :follows: " It 
will tlwroforp l.H\ 14!'(111 that tho llntfos of t.hil' oflkn in 
rng1trrl to tho sb1tiHLit1H of mining; w<1ro y11ry tlill'nn•11t 
j II cl iJfornnt Jl!tl'ts of tlw ('O\llltry, HI\(} fnr l.Jwr tfotl. tho 
Kt1LtiRt.i<~H W!\l'll eolltll'tncl on hln11k:;; of tlilfor<1nt f<l1'll1:-;. 

'.L'bo lack of nniforn1Hy in thiH respnet ndded grt•ntly to 
thP. ditlieulty of tnlmhttion. " 2 

Tho HhttiHtics :for UHl2 11ro prmmntt\d in (,hi;.; rPpol't in 
sm1mmrir.!lcl :l'orm ttncl in clotnil. '.I'lw trd 1h\l':l show the 
stntiHt;ics :l'or the Unitod Rtiit!1R hy RtltfoH n1Hl hy i11d11;.;
tries. E1wh indui,:try is 1dHo }H'OHl'.ntad hy st11.h1H 1t1Hl 

end1 st.lite by indmitries. In connodfon with tho ro
pol'tH on tho difforont. mi1wmlH, tnhfos pnrt.iiwnt to tho 
1:mb:joct itre proHnnted. 

A mtrllfnl stndy of tho stn.tistics :for thC\ <liJl'e1·pnt <·en· 
:,;uses 1eiu]s tn tlm eonclmdou tihat; thorn iira no re1i1tblo 
compttrativo <111tt1 for 1111 mimiH and qmtrr.ie.'l o1Jwr than 
the qnantity and vahw of products. 

~Che dlwelup1rn~11 (; of mining statisth$ wn~· be con
sidered ILH dating from tho 'l\mth Census. 'I'lw prind
p11l :l'natnros (rJ'. !ihiR development .111wo brnrn: (1) Tho 
sopartttion of tho Rtltlistics :for mines and qtutl'J'i('.'l from 
t,110:,;t\ :fo1· mimnfoct;urel':l; (2) the ni.loption of spPcial 
selrndnk1H dosignorl to rwcentunto liho pecnlhtr ·frntm·1•s 
of the (lifforent; minomls; (3) the employment o:f 
cxpnrt spoehtl agentl,; to collect 1tncl present Uw d1ttn; 
(J) thn c·ollectio11 of :-;tntiHtics in colln.homtioll with the 
United Sti1tes Geological Snrvey. 

.111/ni'.n[! and man 11;fiwtn1•h1.p.-f;opiirnte Ht•lwcln lPS 
were firs!; provided for t;he mining indm;tl'ie;; at thn 
cnnHus of 1880. Prior to tlmt tlittc tl10 stiitistil's hnd 
lrncn <~olloctod in co11noction with tho consnl':l of urnn 11-

foctureB~ the s1in10 i,:chodule being applied inclhwl'imi
natoly to htrge mnmifactnring· est11blislmwnts, small 
shops, mines, qu11rrios, ·and fisheries. 

In some cnses the mining industry ii:; restricted. to the 
digging of ore and the qmi.rrying o:I' rock-t.hnt. iH, to 

~Eleventh Census of the Unitetl States, l\Iining Im111Htril'H 
(exdnrling 1>recious Metals), Vol. XV, pagt• xxii. 
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the» mitwrals a:-:i delivered :f. o. b. at the mine or quarry. 
Jn otlwrs a eortain mnount of. fabor is expended in the 
prllparn,tion oJ'. the product for the mn,rket. All labor 
oxpnnded on 11mteri11l after it is faken from the e11rth 
nmy ho l'l~gardecl as employed in manufacturing, ttnd a 
strict domarc11tion hotwoon the two industries would so 
n:-::-:iign 1111 Ruch processes, but it is impossible in many 
insttmcos to make thii:i separation. To 11ssist in the 
sepamt.ion whoro possible and to aid in ft more definite 
i:;tatisticrtl prescnta,tion, 1tll mines mm be armngod in 
two groups: (1) Those whore the product is nmrketed 
in thn :form in which it is oxtmctec1 from the earth; (2) 
thmm whore the initiatory m1tnufacturing process hi 
nocessurily done itt tho mine or in immediate connection 
tlwrowith. · 

No attempt was mnde to segregate the statistics for 
the two brn,nches of: industry, mining and manufaetur
ing, respectively, prior to the census of 18'70. At th1tt 
census the distinction between mining nnd nrn.nufactur
ing was 1:1lutrply defined, aud the sttttistics for mining 
were presented fo a separate series of tnbleH. The 
reasons for the distinction were given as follows: 

(1) BecanAe thei;c industries 1~re in theory and in their practical 
relutinrni esHe11 lfally distinct. * * * 'rbe occnputio)l of the 
miner hi not so much unlike that of the artisan, yet writers 0~1 
}lolilfoal ec•.onomy have been quite generally disposed to hold that 
if the occupations or mining and fishing are to be assigned to any 
omi of the thrce,gmnd divisions of industry which have been in
dicated, it Hhoul<l be to 11gricnlture, as dealing in the spontaneous 
prodnctH nf the em'th and the sea, and also ns furnishing material 
in t.110 rntrlicst forms for subsequent processes of industry. 

( 2) Ji'nr convenience of refernnce nntl ci ttition. The st!itistics of 
mining l<· * * occupy HO little space comparativoly as not to be 
cmHily found upon occmiion in voluminous tnbles of manufactures. 

(B) Hec:nmm the Rtittistics of mining l<· l<· * with the present 
motl<'s of cnlletition are distressingly ina<lequate to the known 
faet1-1 of tho t~nse, and their addition to the tables of manufacturing 
imlnstry ummmtH to n positive clispnragenwnt of the latter. The 
stittio;ti<!H oC rn1mnf1wtnrcs have their own faults, as i:; elsewhere 
frankly 1wknowledgcd, under the present .census system of the 
TTnitt.•tl Stat;cB, hut they are incomparably more compk•l:e and 
!te<!nmto Uum 1my statistics of mining ·X· * * to be obtainod by 
oxiHting nuwhinery. Tu merge them with matter so clefoetive is, 
in ii d1•grce, to subject them to the sani.e discredit. A sepm·ntion, 
theroloro, iH 011 all aceounts desirable. 1 

The sepnration at the census of 1870 was effected in 
some ca1,ws by motws of correspondence with the mine 
opomtors, so far as they were disposed to 1tfforcl the 
information, and in other cases by estinmtes prepare(l 
acconliug to itpproved formulas at the Bnrettu of: the 
CernniR. The thcoreticiil division between mining and 
m:tmd'n,cturos thus applied is not wholly pmctical. 
Compauiei::, 1irms, mid individuals that operate both a 
mine and a reduction works, or thnt break, wash, 
scrcnn, or roast the ore, almost invaifably consider 
pl'epnmtion for the umrket n part of the mining opem
tions, ttnd so report, insisting that the statistics can not 
be septimtecl, since the employees were frequently en
gtigod interdrnngeably on both bmnches of the work 

I :Ninth c('llHIJH of the United Stntes, Industry anrl Wealth, page 
88B. 

and no separate accounts were kept either of the wages 
or of: other expenses. 

At t.he census of: 1880 the statisties related not only 
to mining, but included such technical data as to tho 
various processes by which the metals arc reduced from 
the ores as would serve to show the actual condition of 
the industry ,2 and therefore embraced nmnnfnctnring 
procesl':les, l':luch as the smelting of ores and the refining or 
petroleum. A more practical separation was attemptntl 
in 1890, hut the statistics for thttt census also cover()(l 
a number of: manufacturing processes tlmt are incident 
to the production of: metal. At the census of 1902 the\ 
manipulation of: the ore after it leaves the mine, if so 
interwoven with the business of mining as to be insep
arable, has been considered a part of the mining indus
try. All other processes have been eliminated. 

The combination of: mining and manufacturing hr 
the use of: the same capital, the same wage-earners, etc., 
luts been accentuated by the consolidation of industriitl 
enterprises, carried to a high state of: perfection during 
the past decade. If the statistics for mining and mnn
ufacturing were to be taken together it would he eas,\• 
to find a common term for this union and comp1tr1~

tively simple to show the aggregate figures, but ~mch 
work would not supply the denrnnd for separate statiH
tics for these important industries. Where the milling\ 
sepamting, washing, burning, calcining, or other pron
esses of reduction or manufacturing were carried out; 11 C 
the mine or quarry, the census of: mines and quarri!'s 
includes, as a rule, the employees, wages, miscell1tneons 
expenses, and supplies and materials involved in !Ju~ 
work of the entire establishrpent. At the census of: llHl~ 
the instructions to special agents on t11is subject WPl'(\ 

as follows: 
There are several branches of mining in which the minornl 

proclucts do not reach the rnar)ret in the crude condition, but 1u·~· 
subjected to certain processes at the mine or quarry before l>t>ill)J; 

regarded as marketable commodities. These may be proceRHcH uf 
milling, separating, washing, buming, calci1!i11g, or other formN of 
manufacture. In some industries these processes are perform1'11 
entirely at the mine or quarry, and in such cases the special ngm1t,r11 
are instrncted that the census schedule should inclnrle the statiHl.i1 ~H 
of employees and wnges, miscellaneous expenses, and supplies iuu l 
1mtterials involved in the entire "·ork of mining the crude maturinl 
and preparing the same for market. For example, the followinµ: 
branches of mining nnd quarrying nre of this character: Enwr,;.· 
and cornndum mines, where finished emery wheels are freqtll'llt ly 
manufactured; mica mines, sheet and crushed mica being tl1t.~ 
:finished product; graphite mines, where the erude graphitt.1 iH 
refined; grindstone and millstone quarries, where grindstones an, 1 
millstonos are the finished products; mines or quarries of 'knolin, 
flint, ocher, barytes, manganese, chalk, talc, mica, umber, siemrn,rn11 l 
other iron-oxide colors, where the crude mineral is ground or otlwr
wise prep~tred; marble, granite, nnd other stone quarries, wlll•n • 
the stone is cut and dressed and monuments and tombstones IU·t

mnnufactured; slate qunrries, where roofing slnte, slate bht<·k
boards, school slates, and snnitary plumbing slnte slnbs are m1111 n
faeturerl. In all such cases ns the foregoing and others wherenny 
form of manufacturing is necessary nt the mine or quarry befor1..~ 
the product is placed on the market, the Census schedule shot 1 ltl 
cover the entire work of the establishment. 
-------------------------·-

2 Tenth Census of the United St~ites, Precious Metals, Vol. XII I• 
page x. 
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The pnwtice followed and the line of demal'cation 
adopted for the different mitrnmls were as follows: 

AnnAsrv1c l\IATEmALS: 

Bn/1,1•stone8 a1Ml mlllNtmws: The <] tutrri0s prod ncing 
buhrstones and millstones :tlmost invarittbly report 
the v11lue of drmlsecl stones, a segregation of actnal 
quarrying operations from the finishing process being 
generally impmctiettble. 'l'he 8tOlll18 m1tnnfoctnrnd 
range in diameter from 14 to 84 inehes, and 1n•e glln
erally sold in pail'H. A considemhlc by-product of 
p:wing blocks is included in the vrtlnc of proclnct re
ported by this industry. 

Oorunduin and em,m•y: 'l'hesc minerals are nsrntlly 
concentruted, cleaned, and pulverized at the mines, 
and the statistics nrc mainly those of tho finished 
product. 

Oi'y8talline rpw1·tz: Tho viiluo of the crndo product 
is generally reported for th.is 11bmsivo, although the 
crushing, drying, ftnd screening opomtion:-i incidont 
to its prep11mtion for use in the mirnuf:ncturo of sand
paper, garnet pn,per and cloth, otc., are i 11 Henne , 
inst11nces c11rried on in connoetion with the qtrnrry
ing. A segregation of qmirrying and finishing opor
ntions is not nlways pmctioablo, 11nd of tlrn tottil 
production reported, 20. !) per cont has boon num
nfacturcd or finhihcd to ii corfain oxtont 11ftor hoing 
taken from t,lie qrn1rry. 

Gm·not: .Preliminary manipulr1tion of the crude 
garnet ore is 1Llmost invarit1bly carried on at tho 
mines, nnd the cm;t of these iiniHhing opomtions, 
consisting for tho most pal't of tho crtuihing 0£ cryH
tals to u vai111ble HizeH, w11Hhing, drying, 1.11Hl concen
trating, is not, sopiirnble from the oxpcnso o:f mining. 
The pro~luc!; reported for this ahmsive may thcro
foro be regardod 118 pitrtly finished, 11ncl tho valno 
may he regarded as including somewhat more th1111 
that o'f tho crude mineml. 

. (}p£nd8tone8 and ;mlp8ton1w: A portion of tho prod
uct of this iibmsive i:,; reported in the l'ongh, that b.;, 
trimmed down for hitho finishing. The litrgor and 
more important mitiiblishments, howcwer, N>rnplnte 
the stone rei1dy for mounting, in which inst!inces tlw 
yaltie reported is that of the finished product. Of 
the total production of grindstones, '71. 9 per cent is 
11 by-product of stmdstone quarries. The capitnl and 
operating expenses for thhi part of tho total produc
tion are therefo1·-0 included in the sb1tistics of the 
quarries in which the product wits secured. 

li1fttso1·ial elwtli, ti'ipoU, ctnd pwnioo: One-third 
of the produ,ct for this industry is reported by the 
Bureau of the Census as crude; thi:,; cptttntity rcpre
Hent:-:i about one-fourth of the tot1Ll V!tlne. The re
nmincler is finished at the mines by Vftrious processes. 
The process of working infnsorial earth consistH in 
burning 11ncl pressing into fire brick or drying, pul
verizing, and bagging. The :finishing of tripoli gen
emlly consists in burning, grinding, and washing, 
or, as is the case in the largest establishments of this 

kind, the product is manufactured by mmms of 
lntheR, siiws, all(l emery wheels into filter tubes, and 
disks, mHl shapes for }Vnter filters. The Ytdue re
ported for pumice is for tho crude material. Its use, 
principitlly in tho m11nufocture of certain kinds of 
smtp, was by the cornp11ny n1so controlling the mining 
operations; lmt the expense o:f this numufactnro and 
tho finished value of the product nro not contained 
in this report. 

ou.~·tml(w, ·wlwt8tone8, and soytlwstones: Of tho totnl 
oilstono production in the United Sti1tcs 20.0 per 
cont h1 iiniHlwcl 11t the 11unrries, this amount ropre
sonting Gl. 2 per cent o:f the totitl vnhmtion. The 
finishing· procoss, which consist:-; in s11wiug or cutting· 
tho stone into Htrips avomging about 2 by lt hy 8 
inches 1tnc1 polh1hing thmie to u smooth snrface, is 
noce::isary l>cforo tho product is m111'lrntt11>lc. The 
crndll vahm reported repre::ient::i almost ontil'ely tho 
product of mm oomp1iny, owning q uarrios in vitrions 
localitioH 1md shipping to one enntml plant for Urn 
finishing procoss. The U uited States Geologiciil 
Survey roportH tho product of this eompany ns it is 
finally IUIUlUfactul'e(l, whil(I tho Burmm oe the Census 
reports tlrn prodnction and valno of: tho stone 11t the 
qtmrri.os. 

.Aibrnto8: Of: tho qrnmtit.y shown fol' this minor1il r:m.9 
per cent represents ertufo om. The ronutinder was 
crushed, 1mp11r11tecl, nnd otherwise prep11recl tit the mine 
for the nmrlrnt. 

ANpluiUwn and 1n'.tu11dnrm.~ rnek: A largo part of the 
asplrnltnm--(~ln.toritn, uintnite, etc.-··was refined. Some 
of tho hituminom; rouk waH pulverii-:ed itt tlw mine or 
<JU!Lrry. 

B111't/t(JR: '.L'he only prepnmtion givon this mineml at 
the minoH wns that of washing to free it, when necessary, 
from the nssocfated earth or clay. 

B1i·1w!ltr': Th is mine ml iH usually sorted at tho mine 
11nd sul>jectod to solar or t11tificial hent to dry it prior 
to its Hhipmont to market. 

Bomw: The product is tlmt of rn1ino<l borax, the 
ernshing, gdnding, mixing, crystnllization, and other 
processes of refining being accomplishetl under the 

, numngmnent o:f the mine owners. 
C~mumt: Jn the cnse of cement tho nmnufocture 

ovm·shaclows the mining of the raw nrnterinl. Over 91 
per cent of tho I>orthwd and 1mtnrnl-roek bydmulic 
cement production is ~no.de by establishments tlu1t mine, 
quarry, or excavnte the rnw nmterinl, 1wd operate the 
mines or quarries nud mills in conjunction. Only es
tablishments exeavating the whole or pa.rt of their raw 
nrnterinl are included in the statistics. Althoug·h the 
reports do not permit of a complete scgrogtition of the 
labor and, expense for the minii1g and nmnufocturing 
processes, yet it would 11ppenr that in the case of the 
manufacture of natural rock cement the mining expense 
is not to exceed one-third o:f the cost of the marketo,ble 
product, and in the case of Portland cement the portion 
on the side of mining or quttrrying is very much less. 
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In the case of the cement companies nsing the marl de
posits contiguous to the Great Lakes, which material is 
simply excavated with steam dredges, the cost of mining 
or exmwation is an almost insignificant part of the cost 
of cement manufacture. Nearly 14 per cent of the 
Portland cmnent production wu.s made from marl thus 
dreclg·ed or cxcavtited. 

Olay: Of the quantity of products shown, 17.3 per 
cent was prepared at the mine or q1mrry. This prep
amtion consists principally of wai:ihing rtncl grinding. 

Ooal, antkraaite ctncl bit·1.t11dn01t8: Anthracite conl is 
broken and screened and sometimes wushecl at the mine; 
bituminous is shipped as the run of the mine. 

Oopper ore: The reduction of the Litke Superior cop
per ores is done mechanicnlly in stamp mills located at 
the mine, !Lnd the produet, known a8 "copper mincml," 
is shipped to a smelter, opcr11ted either by the sfune 
or by some other company. As the stamp mill is in 
all cases regnrdecl irn part of the mine equipment, 11 
thorough separation of the labor and expenses of the 
mine from those of the mill is impmcti.c11hle; both 
hrwe therefore l)een incluclocl in the mining census. 
The identity of the smclt!w, on the contrary, its dis
tinct from the mine is nminta.ined, as !1 rule, even in 
those cases in which it is owned and opemted by the min
ing company. It hus been possible, therefor~, to elim
inate smelte.rs from the census of mines proper. The 
statistics for copper ores, other than those of the Litke 
Superior region, iu·e genemlly for the crude ore; still 
in some mtses the ore is dressed nt the mines before 
smelting. 

Print and.feldspm': The flint produced is properly 
quartz and not trne flint, which is the nodnhtr variety of 
silicn oecnrring in calcareous strata, particularly in 
clrnlk. Approximately 52 per cent of the so-cnllecl 
"flint," or quartz, and fclc1spi1r production is marketed 
in its crude state and the b1tlance as ground material. 
VVith the exceptiou of the •One proces8 of grinding, the 
material is not subjected to manufacturing processes. 

Plit0rspct1': Less tlmn one-tenth of the quantity and 
about one-fifth of the value reported represents the 
product prepnred nt the mine for the market, the prep
itration consisting of washing, drying, and grinding. 

1Atllrrr'8 erwtli: The mining of fuller's enrth is mere 
excavation and does not require skilled labor. The 
material is dried, ground, ltnd in some citses sized, but 
is not otherwise subjected to manufacturing processes. 

tJold and Nilver: The reduction or reworking of 
1trgentiferous nnd anriferous ores is carried on by 
esfalJ1ishments which, for the pmpose o:E the mining 
censu:,i, are divided into four classes: (1) Reduction 
works, commonly known a8 "mills" (stamp and amalgn
mation, chlorination, eyanicling, and concentrn.ting 
mills), which are locnted at the mine and opernted hy 
the mining company, the labor being employed inter
chanp:eably in the mining and the milling; (2) reduction 
works (mills) whieh are opemted independently nncl in 

which the ore is either treated for u :fixed compensation 
or purchased outright nml the contents sold to sm01tt>r,;; 
(3) smelting establishments, which are usnnlly opPl'lltl'1l 
independently, 'even when the mine and smelter un• 
owned by the Harne company; (4:) ore-dressing work:-< 
(concentrntors) which are operated by and in connedi1111 
with the smelting establishments. The first two ela~ .. 1·~ 
have been included in the mining census. The third du"" 
has been excluded, having appeared in the census of 
mtumfactures, moo. The fonrth class is so intinmt .. I~· 
nlliecl with the smelting 11nd relining of ol'es that it wi1,; 

impossible to make a separation, and the1;eforr~ tlu•r 
have l>e1m ela:-;scd also as manufactures. 

tJrnpll'it1.!.' Almost the entire production reportP<I j,,. 

that of t.he mineral prepared for the market. Tlw 111•1• 

is crushed, stamped, sepamted, dried, and scrcenP(l. 
tJypsiwn: Nearly all of the gypsum quarried is r•td· 

cined m1d nrnnufacturecl into wall or cement pla~t1•1". 
and the nmnnfacturing expense is the largest part" • •f 
the cost of production o:f the nmrketahle pro!lttl't,;. 

·About 10 per cent of the gypsum quarried is reporh•1l 
as used in the erude st!Lte, uncl 7.4: per cent is grm1111l 
for 11tnd ph1ster. The renmining 82.G per cent b r·al· 
cinecl into plaster of Paris, and most of tlw plash•1· uf 
Paris is mn.de into wall or cement pfa8ter by the ad111ix~ 
ture of a retarder-fiber, hair, or other material. 

ll'lm o·re: Some of the ore i:; crushed, separated, 1·al· 

cinecl, and dried nt the mines. 
Leacl and zinc ores: The dressing of these ores, }ll'I"· 

pnratory to their :final trmitment by smelting, is nsunlly 
done 11t the mine, either by lmnd jigs or in conccntrnti11g
mills operated in connection with the mine; ther(•fo1·1· 
no sepa.rntion of labor and other expenses as het.wN•11 
the mine m1cl the mill is possible. There are 11 few !'Us· 
tom mills which nre not connected with any partit·11l11r 
mine, but which either treat rough ores for a fixed (•0111-

pensation or purchase them outright and sell the drP~st>1l 
contents. Since the custom mills form but a ~mmll pr11 .. 
portion of the total, all mills, whether connected with 
mining eompanies or independent, have been itwlw1t•d 
in the mining census. 8melters, on the contrary, in 
those cnses where they 11re owned by mining companit's, 
as well iis in 1111 others, are operated as inclepenc1011t; !'~
tablishments, nnd they have not, therefore, been inclrnlt•tl 
in the mining census. 

Litl1.iwn ore: This represents the crude ore, no m1111 u
facturing· process being undertnken at the mine. 

1vfaynesite: Of the quantity reported, 72. 5 per e1•11t 
wns calcined nt the mine, the remainder being the c·1·11<h• 
ore. 

1l{anganese'ore: The prepnration usually gh'en to tin• 
·ore 11t the mine is crushing,. washi11g", nncl screening'. 

1lft.wl: The statistics presented in the report on marl 
pertain to the green sand 1narls of New ,J er8ey nn<l 
Virginia, which are used for fertilizing. One-th irtl 
of the product is dried and ground, but with this l'X~ 
ception the prodnet is not subjected to nny manufal'tnr~ 
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ing proeess. The miuing of marl is simpl,v tt prneP:-:;s of 
excavation. 

.J.l!!c((: Tho stath1tic1:1 i1H·hulc :·nu:h 1rnrnufacturi11g prnc
o:sse:-; as ar11 involved in tho removal of ndlwriug· l'rag-
11Hmts of ilint 11ml folcbpar and such parts ol' tho mien 
itHl~lf as contain foroign iugTo<lients. The Hlrnut mica 
is prepared hy splitting· the bloeks into shoots, which 
are cut to a size. 

.illt'.1w1•al JJi[tllumts, m·wl11: :Most of tho rn·oeessoH twoos
sary for the marketing of urndo pigments are nntlortakou 
nt th(\ mine. The ore is dhiiutegTatc\cl hy oxpo1:1nre to 
the atmosphere, roughly crushed, dried, puln1riiod, 1mll 
scroenad or Hop11mtecl. Tho groui1d ol't\ is i,;omet.imos 
levigatecl ttml the 1:mttlocl prodm·ts dried. 

.J.lfonazlte: Mmmzito hi ohtaine<l in phwor mining; 
nearly all of it for which stttfo-iticoi iu·o g-ivon wns pre
p1m1d ut. the mine for the nmrlrnt l1y waoihing· ttrnl sonw
time:-; l>y concentmtiou. A littlo of Urn minornl wns 
concentrated eloctro-mngnetioally. 

NatuJ'({l f/ll8: Tho statistics urn for tho proclnct ns 
pipnd from tho wolh;, and the vnluo iH that rocoivecl :for 
it at tho point of commmption. 

Fdl'11le11111: Tho statistics shown iu·o wholly for thn 
('l'nclt\ product. 

J>/1m1p/wto 1•001.:: Hoek phosplmto is uswilly w1i1:1hod 
to fl'l\l\ it. from Rand and other impnriLins and kil 11-driod 
to :!'rm~ it from moist111·11. vVhon min1•d in too litrg·n 
howldnrs to ho rnisily lmncllo!l, it bi l:rnsh(\(l. 'I'h.is iH 1ill 
c1om1 ut; 01· 1wnr the mino. lUvor pel>hle is washml 1mcl 
scrnnm1d immodiiitely nftm: l>oing 1mmpnd np from the 
river l>oLtom, and i:-i drie<l with hot air nn<l Hl'.rnonml 
ag1ti11 bnforo hning m111•kotud. 

P1•edo1tN 8ton1!8: 'l'hn v1tl un is i·oportud for tho prodnd 
in t.ho rongh sfaitn as mined or :found. · 

Qnloliw/l'1.•1•1•: Almost the wlwln of the ontpnt is t.luit 
of the qnick..,;ilver oxtr1wtod from its uhiof ore, ciunnlmr; 
only a Hm11ll part of thl\ ore wit:> reportud nnconcen
tmted. 
STEEL HARDENINO MWl'ALH: 

OllTmiw m•e: The stRtisticH m.·o for the ore as mined, 
none of it having boon prepared at tho mino. 

11folybdenwn: The moly l>dnni.to was i·oportod nH 

crude, no process of n:mnnftwturn hoing· given. · 
Nialcel and cobalt: Tho statisticx 1no :for tlrn niclrnl 

and eobalt ore, washed nncl thon smoltt~d into matte 
at the mine. 

Rntile: The report is :for the crude mineritl, in no 
way seleetecl or concentrntod. 

Tnngstmi: Somo of tho ore is concentrated to :from 
HO to 65 per cent tungsten oxide, hut much of it is 
the crude as 11\inecl. 

(Jrani,um and vanadiit'Jn: The values are for the 
crude ores from which these metals arc derived, 
except that a few tons of the uranium ore was re
ported as concentrated. 

tl'l'llNI•:: 

Ll111e8t1meN and dolomifrs: Of tho total pr(l(luet 
18.H pPr cont in value was for lmildiug inu·poses, 
17.il pm <~onL rm· blast. fonuwe tlux, t111d thu v1tln1• 
of \imd lrnnrn<l aO. '7 per ceut;, lll<lH!". of th11 l'Olllltindt1r 

being crni,;lrnd for concrote, milroad lmllnst, roacl-
11mki11g, miwaclmn, ete., or proparc!l fol' curbing nnd 
flagging-. 

j)fitl'ble: Of tho totlil prodnct, -1-fi. l per mmt was 
solcl rough. Tho remainder wns sultl dr1,ssec1, for 
building pnrposos, :for intnrior d(l(~omtiou, nnd for 
motrnmeuttt!, ormunental, aud other pnl'posos. 

1...~'and.~tm1,(w and lj'lll11'tzUe8: Of tlwse, ~!IA por emit 
in vnlne was i:;olcl rough; 27.2 pin• e1mt, wns disposed 
o:f dressed for lrn)lcling pnrpusos; iwd thn romiiindor 
WllH crmihod 1'01· com~roto, lmllast, ripmp, d,e" 01: pro
p11r11d for enrl>iug and Jhigging. 

8/l/un .wmrl: This, n:-i shown lwrP, is t.lrn prodnet 
of qunrrimi, not o:f sand lmukc:, 1uHl was gonemlly 
obttiinod :from rod;: pulvori>1l1d nt tlw mitw. 

8/lfr1!0'/t8 1~1'!f~f.<1lll'.'111: rodw: ()J' tho wlwln procl111·t, 
2~Ul por cont in valu!\ Wtli':i sohl in tlw rong-h Htntu; 
:w. 01>111· l~ont waH clrc1:;sed for huildiug· pm·pos11H; l~.t> 
pm· eont wttH propnred for monunwntal work; n.nd 
the n1111ttindor wu,s crnHlwd for rrntdnmking\ riprup, 
nto., or proparnd for cnl'l>ing-, p1wi11g-, llng-g·iug·, ntc. 

Slo.t1:: The 1:11ate is split tuHl e11t into roofing· Hhito 
or nmdo into slntos and :;]atn pP1wilH, 1:1anit1u·y Hlttbs, 
du., at. thn minm·i, ns it. i:-i lll\l'C\ssnry to work the 
umterial wlllln moi:-it. '.rho proportion o:f tlw yalue 
pf: product pl'Opared for rooting WllH H6.!l pnr c•m1t, 
Rulpl1.I//)' ll?Uf. n1ri'.tu: Tho Htntistfo:; for tho imlphm· 

1ir11 :for thn l'tYlitwd; for tho pyrit11 tlwy ar1i, geuornlly 
spoaking, for tho rmbstnncll llH picked, rollnd, jiggotl, 
and nHi:;ol'ted '1it tho mine. Sourn pyrite wns It by· 
product of oonl mines, boing picked from thL1 rofmm. 

1i1lo 1111d Nortp8tmw: The tnlc is almost nll ground for 
tlrn rntirkot, tincl tb() soapstone is mrmufactured into 
waHhtnbs, :-ilnhs, Aanitrtry ware, <lte., nearly all the 
product; minod lming mttmrl'ncturod by tho orighml 
prod1wori,;. Tho foliated v1iriety of tido is nAtrnlly 
ground into tiLlcmn powder and tho fibrous vnriety 

· into m1tteri!il :for ptiper filling" All thoso proecss0s 11re 
aocomplixhcd nt or near the minn. 

The limitn.tion of the census inquiry to the oper11tiom; 
at tho mino or qunrry lms resulted in th1~ oxc:htHion of 
a eonsidomble portion of tho values genel'H.lly assiguecl 
to the mineral proclucts of the country. Those differ
mwes are fully explained in the specinl i·eports for each 
mineral. A comparison of the qu111itity of the ores 11s 

reported to the Bureau of tho Census for the year 1902, 
with the quantity of the metal obtained from tho same 
clnss of ore during· the same period, but possibly mined, 
at least in part, during the preceding· year, illustrates 
the disparity in the quantities. It h; possible to make 
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this comparison for it few minerals, and the totnls are 
given in the :following statement: 

MINEnAr •• 
:Me!1tl obtninc11, or m1t1mfltcture<l Prorlnet 

pl'<.lflnct. (qu11ntity), 

Iron ore, long tons ................................................ .. 
Pig iron, long tons .............. . 

J.Iineml pigments, crude, short ................................... . 
tons. 

Mineral paints, short tons .•••.... 
Gold itncl Hilvcr ore, short tons .................................... .. 

Refined met!tl: 
Goh1, fine ounces .......•••... 
Silvcr1 fine ounces ........... . 
Copper. pounrls .............. . 
Le!tcl, short tons ............. . 
Zinc, short tons .............. . 

Copper ore, short tons ............................................. .. 
Refined meto.1: 

Golt1, fine ounces ......•.•...• 
Silver, fine ounee!-1 . ....... _ .. . 
Copper, ponncls ..•.••••.•••..• 
Lend, short to us ............. . 

Lead tincl zinc ores, short taus ...................................... . 
Relined lco.d, short tons ...••..... 
Spelter, short t\ms ....•........... 

3fl,507,410 
17,821,:107 

3r1,-i7n 

160,491 
210, 002, 271 

a, H9,J28 
42, 746,0M 
H,ll2R,8G3 

205, f>lO 
3fi, 789 

11, 780, Ol\4 

92, 911 
11,452) 280 

G25, OM, 529 
27G 

028, 6ll2 
179, ·1·15 

1150, U27 

I Reported by United Sttttcs Gcologicnl Survey, zinc white 1mr1 Veuctinn reel 
omitted. 

"Exclusive of placer bullion; this is shown in rcllnm1 mct1il. Also l1xclu
sivc of Alltslm. 

Special scliedule8.-At the census of 18·.l:O the stntis
tics for mines ttnd quarries were collected on it schedule 
entitled "Schcdn1o of mines, agriculture, commerce, 
manufa,ctures, etc." The schedule used n.t the censuses 
of 1850, 1860, and 1870 was designated " Products of 
industry," and comprehended manuf!wtures, mines, and 
fisheries. As already stated, the special schedules were 
introduced and carried to excess at the census of 1880, 
which was taken under the. supervision of Gen. Fmncis 
A. Walker, who had already emphasized the necessity 
of ~mch a schedule in presenting the stn.tistics for the 
census of 1870. There were 44 special schedules, a 
separate schedule being provided not merely for each 
of the different minerals, except those tabulated as 
"minor minerals," but for the di:ff erent conditions under 
which the same mineral was mined, and different sections 
of the country wern assigned to different expert agents, 
and they in turn were permitted to use different forms 
of schedules for the same mineral as mined in their 
respective districts. 

The use of special schedules was continued at the 
census of 1890, but the number of separate schedules 
was reducecl to 23-1 general and 22 spech11. The 
special schedules were used to develop features pecul
iar to iron ore, gold and silver mines tmd reduction 
works, transportation of gold and silver ore n,nd bullion, 
copper mines, lead mines, zinc mines, quicksilver mines 
ai1d reduction works, mangm1ese ore, precious stones, 
coal mines, distribution of coal for consum1)tion, crude 
petroleum, natnral gas, stone quarries, niineral waters, 
copper smelters and refiners, lead smelters ancl refiners, 
lead refiners, and zinc reduction works. 

The object of the special schedule is to develop in 
detail the technique of an industry and to obtfiin fi:om 
each establishment a schedule carefully :filled out, the 
completion of which requires know ledge and time. 
The primary object of a census is to obtain complete 
and rapid enumeration, to show the magnitude of an 
industry, the number of people it employs, the amount 

paid in Wttges, itnd the quantity 1tnd vn.lue of its prod· 
nets. It is obvious, therefore, thA.t these objects aro 
in a measure antagonistic, 1tnd that the HUC('Css of a 
census depends very largely upon the degree to whid1 
they can be harmonized. 'l'he schedules should not 
be so elaborn.te itnd technical tlmt they can not be pre
pal'ed by an agent of A.Verage intelligence, since tht•y 
would so dehty the canvass as to make a <'ornplnto 
enumcmtion impos:>ible. 

The value of the sfatti:-itics for ii number of the min
erals at the census of 1880 was seriomdy impaired h~· 
the adoption of a too elitbomtc and techniciil schcdul('. 1 

The technicnl features of a special seheclulc are 80 infor
woven with the general features to be developed by IL 

census that it is, in many cases, impmcticablc to com
bine the two so as to obtain uniform statistics for all 
industries or n11 branches of the same industry. Tho 
use of special schedules is essentiitl to the development 
of the censns statistics for mines itnd quarries, but thero 
are certain data-such 11s the number of different chtHst~s 
of employees, total wages, amount of miscellnnem1s 
expenses, cost of supplies and materialH, and the (1nm1-
tity and value of the product-that should he culled fot· 
uniformly in all such schedules. If the:;e inquiries nrtl 
not uniform it becomes impossible to nmke aggrogutns 
for all branches of industry. · The omission of tlwse 
general inquiries, and the lack of uniformity in thn 
answeri-i obtained in cases where they are included, aro 
serious impediments to the use of the mining statistim1 
of the censuses of 1880 and 1890. 

The general tendency in statistical inquiries, ns con
ducted by the Bureau of the Census, is to simplify tho 
schedule. 

An investigation designed to develop technical fmt· 
tures can be conducted with better advantage and tho 
results be more satisfactory if the inquiries are confi11ecl 
to 1·epresentative establishments. Many of the irn1uirios 
concerning technical mutters are not applimtble to tho 
major portion of the establishments enumerated, an<l 
therefore are confusing to the enumerator and to tho 
person who furnishes the information. 

The technical portions of the census of mines and 
quarries relate very largely to matters that are perti
nent to the investigations of the United States Geolog
ical Survey, the results of which are given in the mrnnnl 
reports on the mineral resources of the United Stntel-1. 
The col1i1boratio11 between that office and the Bureau of 
the Census in the mining census of 1902 very ln,rg-oly 
relieved the Bureau of the Census from the task of oh
taining technical data. 2 The special schedules oi' tho 
Survey accompanied the more gm1eral Census schedull', 
both being prepared for every mine nnd quarry enm1101·

ated. There were 7 Census schedules, designated n~ 
follows: 

Special schedule No. 6. All mines and quarries must be reporlc<l 
011 this schedule except those for which special schedules arc pro-

1 Tenth Census, Mining Industries, Vol. XV, page xxiv. 
2 See pages 16 and 17 for memorandum concerning collaboration 

between the United States Geological Survey and the Bureau n( 
the Census. 
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vidcd. lVfim~A nntl qnnrrit.'K of tho followi11g miuurnhi are to l 1e 
rnporte<l on thiH sehodnlu: lllneRtonP, granite, JinwHt01w, ninrb!P, 
l'ltltrllltoue, Hlllte, tmp roek, grin<lHtrmeH, millHtmw~, HoapHl<Hlll an<l 
fale, cement r1wk1 wlny, harytos, elllm',y nrnl cmnn•lnm, gypHm11, 
mil'ti, minural paints, phoHphato rock, iron ore, arnl rntmgmwsu ore. 
Hpedtil attention iH calki<l to tho fact that 011 thiH Hdw<lnlo alHo 
(sped1tl Hclw1l11lo No. tl) Hhonl<l li11 roport.l'1l tho 111marg1mtifmouH 
or soft len1l mineH 101\1Ltrnl t\:tHt of Llw Houk)' 111<n111t.11h1H, tlw eOJ>per 
mineH of tlw Lttlrn Superior region, 1tml r.ine minp~. ( )tlwr lllin
m11ls rnined as stwh to ho niportli1! 011 thiH H<!heilnle, 1\X<~l.'pt whl'l'l\ 
they neeompauy minerals o[ morn impor!t111en, aH platinum in gn1il 
placcrH, am the following: Ant-i111ony, nHlil•HtoH, HHphnl!:nm, hunx
Hci, liornx, chrome ore, eobult, fol11Hpnr, Hl.ir11nH talP, Jli11t, flnor
Hpiir, fuller's e11rth, garnet, graphite, infnHorial l'llrth n111l tt-ipoli, 
nrngnesiteH, marls, molyb<lonnm, m111111r.itn, oilHtnlH'H, plati1111111, 
1n·edons stones, pyrite, crysh1lli110 qmirtr., tl\d1!kHilyer, rnlill~, Hnl-
11hur, tnngstm1, nmuinm, aml vmuulinm. 

Spoeinl sclwdnln Nn. 8, fur m11l rni11m-1, .lJoth 1111tlmwito 11rnl liitn
minons, awl m1thrncito rnml wtrnhorit!H. 

Spncfol schetlnfo Nu. \J, for pt•.trulmm1 nn1l rnitnral-gnH 1rnllH. 
Speeinl sdwdnle No. 10, f<'ll' gol<l 111111 Hilv!Jr 1uul nrg1mlHtn·m1H 

mul tmriforons lmi•l m11l t•oppm· min<'H. 
Spednl Hche1lnlu No. J 1, fnr n•<lndion worlrn of t.ho prodonH 

nwt1tls (other than Hmoltcrs nJHl roH1w1fos). 
Spednl lillhrnlulo No~ cla, a Hllpplomentnl Ht!lwclnlo fot· 111l111i11iH

t.mtivo alHl gonoml ullicl'H. '.I'hiH Hl\lw1lult1 iH i11t<n1tlt11l for t'orpom
tiuuH, Jlr111H, or hulivhlualH ovumting n1oro t.lum mw 1ni1w, qnnrry, 
or re1lnction Wlll']CH, with ti c1mtml oflico fur all of tlmm. Upon 
t.hiH H<'hetlnlo sluml1l lie roporte<l tlw umploylWH ul Hlll'h <!tmtml 
oJlice, with tlwir Hnluri\1H nr wngeH, arnl all 11tlt<•r rnuployel'H whuHll 
work iH not eunll11ml to otHl vnrLh:nl11r miiw, quarry, or ro1luct.ion 
workH, HUllh UH gmiurnl HllporintomluntH, ltl!H\hiniHt.H, Hlll'VOJOl'H, 

otc. All gc1wml oxptlllHUH are nhio to ho ruportP<l on t.hiH t1t:hotlulo 
imtl the dntit relating to mtpitnl Ht.llt!k, l>rnulH, 11ivi1luwlH, 11rnl llH· 
HCHSlllt'ntH of incorporntu<l c1m1p1111ies. No t!atn roportt,<l on thiH 
sehmlule Hhonhl 1ippmw on tltt\ sopamto ropmtH fo1· tlHI individual 
mines, qnarrioH, or rednction worlrn. 8upumt<1 Hl!ho<lnleH mo Hnp
plied f01· tlwHe i1111ivi1hrnl plnntH. 

Spocial schudufo No. mi, !~ snpplenwntal HChll<llllo for hlnestone, 
grimite, linwstmw, 111url>lt1, H!tllth1tone, Hlnt11, aml tmp rod< qimr
l'ies, upon which it full <lHseription of the quarrying an<l Hl:o110-

dressing mauhinos in mm Hhould ho given. '!'his Aclw<lnlo iH to lw 
1illed out in ntldition to nml 1mpplenumtary to Ape<lial Hdw<lulll Nv. 
(J for all i;tono quarries. 

'I'hc spccinJ imhcdulcs of tho Oeologicml Hurvey wore 
in the form of small c1irch1 1wd worn provided :for tho 
following minemli,;: 
Slatci. 
l\for]Jlo. 
'l'mp ~·ock. 
Granite. 
Sandstone. 
Blnostone. 
Linwi.;tono. 
Snlphmfo ac:itl. 
13arytes. 
1\:fineml paints. 
iliiea. 
Ralt. 
Phui;phnte rock. 
Gypsum. 
Emery aml eorunclum. 
:Milli;trmus. 
Grindstones. 
Soapi;tone and talp. 
Bituminous coal. 
Antlm.wite coal. 
Coke. 
Coke, by-product plants. 

Ilriuk 11111 l tile. 
Pottery. 
Clny mined. 
Mim•ml wRhirH. 
Cmmmt. 
DPnp 1nineH (pnieiou1:1 mebtl~). 
Hmludi1m wurkH ltt rnineH. 
Placm; mu! Hnrfaet\ mines (pre-

eiouK metalH). 
Loml or l\llHtom mills or iimelt-

ing wmks (p1·<1cionH metiihi). 
Natnml ga.~. 
Crnde petrolernu. 
Iron ore. 
J\fanganeso oru. 
Uns, tar, and mnuHmia. 
Precious fltoneH. 
Minor minerals (agenoml sehecl

nle for the prodnetion of all 
other minemls' not includotl 
in the foregoing list). 

The eomhiimtion of tho drLta contnined on the (kmsns 
and Goologiettl Survey schedules miikeK posiiible the 
prmmntntion of complote census sttttfatfos for tlw gm1oml 
fcmtnrnH of the iudmitries and 1tl80 ol' todrn irnd infor
mation oonc!lrning rnwh mineral. Jt; iR bolioved tluit 
this armngrnnont hntl resulted in the most t•ornplote and 
Irnrmonions consns of mines 1tnd qrmrrim; eve.r tnkon. 
H lrns macfo prn;sihfo tt sopitmtiou of the pnroly 1·wien
tific m1cl tndrniml inquiries from tho Htu.ti,-;timl. At 
tho 1,;umo time, :full i.n:fornmtion on cneh phtts(\ of tho 
1-1nhjnd has lrncu secured throngh tho mmlirnn of t,110 
81Llll0 ILg'l\llts, 

Enjh'l't .~priulal a[11mts.-At tho consnsns of 11:\fHI to 
lR'i'O, inulnHivn, tho mining cew:1118 WflH mado h,\· tlrn 
Unitml Stntns nmrnlmls, und was inei<lo11t to tho ('1111-

lllomtion of popnltition imd thn colloetiou of thn 14tntiH
t.ics of ngrknltu rn nnd m1rnul'achn·os. Tho prlndpitl 
<luty of tbe tissisbtut nrnrslmls WILH tho (\Hnmomt.1011 of 
flOl l ulntion. Tho other t hreo inq niries··---1Lgri(• ul tm·<', 
nm1mfoetm•\1K, ancl mining--wore rnµ:n.rdNl tis nf rn1wh 
ln:-11-1importance,1ut<l it iH prnh1t1Jlo thnt their i111p!lt't!L11<~n 
w1i:-1 mtod in th(\ orclor namecl. 

Th\\ lit·st11rovi:-1ion of lttw autho.r.izing tlw omploy11wut 
of m:}Jm't HllOCILttl agonts iH cont!drn\ll in Hl\C(iio11 J,I.\ uf tlH~ 
act: of March 3, 1H71), providing fol' the mmsnH of IHHO. 
Thi1:1 provil-lion wai-1 l'tllmaotml in tho htws provitling for 
Uw Elovonth nnd Twnlft;h censnHt1H 1md iu !:ho u('(', nt 
l\farch n, lD02, nmlor which t.ho eom:. lf t.hnt; yrnir witi; 

htlrnn. 
Pcr1:1onH eugagllCl in lLll industry, or in!iinrntllly 1tBHot•i

ated with it through ii.nnncdal.idont.iJlcatfon or through 
long exporionee in tho compilation o:f HtlL!:istical infor
nmtion concorning it, 1Lro in it pm;ition to 1mloet tho 
tfatn, of gr<~11,tost v1LlUG t\,nd to pitHR upon thl} pmcticn
bility o:I: the schednlo to ho ns(ld in eollocting thmw dnl:n. 
The prineip11l advtintnge to stn,t;isticnl work from U10. 
employment o:E .'luch porsonK is in tho dmf:ting of tho 
:,;cheduloH and analysis of the results. Aftor tho form or 
tho scheclnlo is determined rmd tho inquirioi; thoroughly 
understood, the collection of tho returns roqnirPs hut 
slight, ff any, toohniu1tl knowloclgo. At tho een . .,:u.-; o.f 
1880 an 1ittm11pt was nmcle to employ oxportJ.,; to mnke 
tho rnwvn1::1s,1 but it·wns impossible to obtain a sntliciont 
number of agents who hn.d either a tlworoticnl or prno
tical knowledge o:f mining to do tlm work. At tho ct111-

sn1-1 of lHHO export11 and others were mnployotl, tho ox:
pert 1igm1ti,;, L\B a rnln, having supol'\'iHion o-1: (;ho cnm•ttl::ii:I 
:for cortain sections of tho country or for certain min
erids, irrespective of tho location of the mine;.i, In l\IU2 
the i,;clwdules followed tho general form u::1od in collect
ing tho st1iti.-;tics of mn.nnfocturing nnd moclrnnical in
dustries. This was necess1iry in order that t.he totals 
:for miw ufacturing and mining might; ho com hiued and 
the 1iggregate for nll snch indnstl'ici; presented. More
over, ns tho technimil schedules used by tho Goolog
ictLl Survey wero ncloptecl hy tho Bnrerm of tho Con-

1 Tenth Consus, Precious l\1et.n1s, Vol. XIII, pitgn xi. 
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sus, there was no necessity for the employment of ex
perts hy the Bnrmtn in the preparation of any of the 
returns. Tlrn mttWttss was made by the regnhtr force 
of the Bureau, assisted by thc office mid field force of 
the Geologimtl Survey. 

O>llaborat/on wltli the United Statu8 Geolnrtlcal 8ur
vey.--'l'he United Stn,tes Geologic11l Survey was orgl1ll-
1zed nnder the act of 1Vforch B, 187!), which established 
the office and, among other cluties, - provided that it 
should examine "the geological structure, mineral 
resources and products of the national domain." An 
act of Congress of August 7, 1882, provides that ttn 

mnount not to exceed $10,000 may be annmtlly applied 
by the Director of the Survey, under the direction of 
the Secretary of the Interior, to the procllring of statis
tics in relati.on to mines ttnd mining other than gold ltncl 
silver and to making chemical !tnalyses of iron, coal, and 
oil. The first annual report of the Survey, which was 
transmitted to the Secrehtry of the Interior on Novem-

- ber 1, 1880, covered the fismtl ymtr ending June 30, 1880. 
Since then rC'.ports have been made annut1lly, covering 
the cttlendar year. 

In organizing the census of 1880, Gen. Fmncis A. 
W n,lker made ttrmngements with the Geolog-icitl Snrvey 
to collect the statistics of mines t1nd tpmrries. 1 Similar 
arrangements were made at the eensm1 of 18DO. 

The Gcologfoal Survey collects annmtlly stntistics of 
the quantity and vn.lne of production of the different 
minern.ls, in connection with it8 examination of the 
geologicnl structure, minernl resources, and products 
of the natio1ml domn,in, and is ncicessarily in constn,nt 
conummieation with mining eompt1nfos, thus estabfoih
ing 11n intimate relrttionship. Collaboration between 
the SurveY. a.nd the Bureim or the Census in faking the 
decennial census of mines itnd quarries is, therefore, 
.ideally correct, but the actual practice at earlier cen
suses of turning over to the employees o:f the Survey 
the m1tire work of collecting and compiling the census 
statistics resulted in a statistieal presentation which 
was out of harmony with the presentation made in rLll 
other censu8 industrial statistics. In other words, the 
mining census of 1880 was conducted on lines some
what simihir to those followed by the Survey in itf_; 
annual reports, designed to show for the most ptirt the 
quantity and value of the different minerals, their 
occurrence, an analysis of ores, and the {Jossibility of 
development of the mineml resources o:f the country. 

1 In 1879 Prof. Rltlph Pnmpelly, head of the Division or Mines 
and Geology, United States Geological Survey, and the force work
ing under him, were detailed to act as spudal agents of thu Census 
Office to collect and discuss the statistics of the mining industries 
of the United States, exclusive of the precious metals. A report 
on the statistics and technology of the precious metals was prepared 
nuder the direction of Hon. Clarence King, Director of the Geo
logical Survey, and the rt1port on the production, technology, and 
nses of petroleum. and its products was prepared by Mr. S. F. Peck
ham; ~n.the manufacture of coke, by Mr. Joseph D. Weeks; and 
on bmlclmg stones and the quarry industry, by Dr. George W., 
Hawes and others. 

The report for the census of 1880 is contained in 
three volumes-one on the precious mebtls, another on 
nonmetalliferous minentb, imd a third containing s1H•· 
cial reports on petrolemn, coke, and building stow111. 

Many of the reports itre exhausLive, containing not 
only much statistical matter, but historical treatiKt'i'I 
and 111mlyses as well. Uniform statistical 1tggrcgal:es, 
however, are wanting. The mining census or 1810 l11lll 
proved to be so far from complete that in 1880 tUI 

effort was made to improve upon it by covering tlw 
entire field in an 11nalytical and technical mt1mw1'. 
Unfortunately, in doing this the necessity for a corn· 
plete enumeration was lost sight of, and the inquir~· 
was crushed by its own weight. 

The United States Geological Survey hnd lrnconw 
thoroughly organized by 1890, and the mining- Cl111KU>' 

was taken under the direction of Dr. David T. D11y, of th1• 
Survey, acting as a special agent of the Census Olllt 01'. 

The method of presenting the statistics, however, wus 
not in harmony with thitt nclopted in making other t'l'll· 
sus reports, and it is impossible to combine the tolnl~ 
of the different reports so as to show the aggregatn for 
the mining, manufacturing, and meclmnicnJ indtu;tl'il':> 
of the country. 

Although collaboration between different depurtnwnt.,;. 
of the (:J-oyernment eng11ged in the sn,me general dn .... :-1 of 
work is likely to result in economy in adminisl;mlfo11, 
the act of Congress of March G, l!J02, provides th1tt t•11r· 

titin facts which differ radically from those compifotl hy 
the Survey are to be collated decennially by the Bm'('HU 

of the Census. In order to compile these data and iu" 
sure thefr harmony with other censns reports, it j).I 

necessttry th11t the Bureau of the Census have abHoiutn 
control of both the canvnss and the office work. Prior 
to the census of rno2, however, it was contended by thi• 
Survey that statistical conditions existed in the work of 
that office similar to those at the Bureau of the Onm111~. 
and that if the statistics for the annut1l report on ''Min· 
eral Resources" were to be taken in collaboration with 
the census of mines and quarries) the fieldwork u.11c1 tht• 

·preliminary examination of the census schedules should 
be under the supervision of the Survey. It was thN't•~ 
fore impossible to make arrangements that would ln•. 
entirely satisfactory to both offices. TJ1e mcthochi fol~ 
lowed at· the censuses of 1880 and 1890 having pro\'P1l 
entirely inadequate, however, the following memorm1~ 
duru was agreed upon as the working basis of tho two 
office1:1 for the census of 1902: 

llfemornndum of agreement between .the Dfrecto1· qf the 
1

Unite<l 8/11t."~ 
Geological Sui•vey and the Director of the United States CensitB rt'!/' r t'lf. 
ing the cooperation of the two o,flices in taking the mining celli!IM '!f 
J,902. 

For the purpose of avoiding a duplicate canvass of the min hip; 
industry as provided for by the laws relating to the Geological Kit.-~ 
vey and the Census Office, of saving an unnecessary expendilttl'Q 
whicl~ would 'arise from such simultaneous duplication of tho <.~t.:i.~ 
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vass, anll tn insnre harmony hetweL•n tho HhttiHt:icH of the UL·ulug
ical. 8m·v1•y mul of tho CeuHus Ofllec, thu f11llowing agrePment: haH 
lH•tm reiwhed: 

I. The Genlogicul Snrvl'y hi talrn tl1e genoml HnporviHion n[ the 
Jh•l1lwnrk for tl;e mining <~PllHllH, tnmHrnittiugt.lte Hovuml HehoiluleH 
nf Ow OommR Of!it\O to tho prrnlm•,ur~ in tho Hllllll\ t•11vt•lnpnwitl1 itH 
nwn Hchetlnlti awl receh·ing thmn bade in ilH own pi.malty onvd
nr11•H; the CousnH Hclwilulml tlrnH ol1taim•1l by tho ( lnnlogical Rnrvey 
tn lit• trausmittt•d to thu OtmHllH Ofliee UH mpidly a:; rueoivt!<l for 
examiuatilm nnd eorroction; Htwh of tho (kn1Hns H1,he1lnll's ns nmy 
n•qnire a1lt1itional i1ol1lwork to purfoct tlwm to l>e n•tnrne<l tu tho 
(h•ologie11l Snrvey, at the <liHl)!'etion o[ tho ( :enHtlH omce, in order 
(,lJat the <leHireil corrections may ho olihtinrnl. 'l'lw deril'al l!XpenHo 

of ha11<lliug the scherlnleH arnl the em'l't'Hp0111lonl!o eonm!ete1l then!
with tn lie homo by the Geologi1•u.l Smvey, lint with tho u1Hlllr
stm1ding that whenover more t:lerks arn rcqniru1l than can bl\ 
sparer! from tlrn regnl11r foreo of the Uooloµ;ienl Survey the U1!llHllH 
0Jlice Will detail such !lilrlitionnl cJur]CH fron1 itH rugnJnr foreo !tllll 
will ('Ontinue to earry them npon i!H pay roilH. All tho work of 
talmlnting nnd t!ompiling the OlmAnH Hnhrnlnltls to l>o done in thll 
CtmAllH Oflice by the CensuH Oilleo derlrn. 'fho CmtHllH OJlieu to 
lun•e the privilege oE tmnscribing from tho Hclw1lnleH of tlw Uuo
lngii•ttl Snrvey s1wh additional informntinu coutnineil thordn t\H 
may bu omittoil from its own 11cherluleA for tho p111'JH1Ht• of µ:muter 
Hin1pJidty. 

II. 'l'he Jil'11lwork which nmy la~ mllWHH11ry iu niltliUon to corl'l!· 
RJH>llllmwo in ortl\\r to Heenru an early i•otnm fm Uw mining cnnHUH 
HlutJJ bo dOJlll by t]w prnsent force of (;l'!linrnl llXplH'tl:i-HlllllO 25 in 
1111111htw-omplnyt!cl by the Geologil·nl Sm·yoy iu itH reµ:nlm· Jlol<l
work; a nil snoh 1ul1litfonnl clorlrn HH m11y :\Ill l'<'!Jllirrnl to cumploto 
thn Jinlilwork with all possible mphlity shull l>o tlrnwn from tho 
rl'µ:nlnr deriml fnr<'e of the ConHllH Ofiico. 

Ill. Tho Genlogiml Snrvoy will mmtrilmte tow1trcl the t)XpLmHe 

11f thiH Jll'l<lwork from its regnlnr np11roprintio11 n Htutt oqn11l to itH 
annual expcrnlitnrH fell' tltiH pnr)HIHO in pnwionK J'l!l\l'H, tlw 1mtfro 
rnmaiwfor oi tho coHt of the ileldwork to ho homo l1y tlw UmlHllH 
< >lli1'l" 'l'hiH will invc>lve, in mnny inshtncoH, 11 tumpmiiry b'tlllHfur 
of tlw lieltl ngcmtH ol tho C\eolngim1 Bnrvoy ll'olll UHl rollK oi that 
oflke to tlw rolls of tho OenHnH OJiieo, thiH trt\llHfor to hu umdo iu 
tWl'J',V instance nt tho rates of compmisation whid1 thPym·enicuiviug 
frow the Geolngiml Snrvoy. 'rite allownneo for por 1liem exptmSl'H 
tn l>e the smno in every enso nH the CcnsnH 11llowmw11 for itH own 
iit>li l agents. 'l'lw fiddwork for thu mining eonAnH in lK!IO, UH 

i;lwwn by the rt•ccmlH of tho OernmH OJ!lce, cnKt :in.12, n:l.47, lioiug 
the 1m10nnt paiil to till\ mmdmmn nnmhor of Hp<:'chtl ngoufa; mu-
ploynd, namely, 228. . 

TY. A ropresentntivo or t;ho Cel1HllH Ollico to he tlot:nile1l to nctaH 
n;:si~tant to tho statistical division of tho <.:enlogit:al Snrvey llnring 
the progre~s of tho fieldwork. TltiH iH nt•cessary in or1.ler thnt tho 
CensnH Office mtty have a proporly tminc1l expmt in its nwn dtirical 
force thoroughly ~:ognizant of 1111 the dlltllilH of tho work, mul 
thmi qualified to oversee the t11lmlntion nml c01upiinH011 of tho 
Utmsus statisties. 

V. Whenever it Huty be so desired tho ConHUH Olllct: to hl\ve the 
privilege of· ealling upon the experts of tlie Geological Survey to 
pn•11are tho textH of its reports 011 tho sevoml ht·ttm,Jws of tho 
mining industry. 

YI. The schedules of the Censm1 irn1niry to hn prepmet1 and 
rmdy for rlelivery to the Geologie11l Survey not Inter Uum ;January 
1, lfl03. 

VII. The sehednles to be thus handled by tlw Geulogit•nl Hnrvuy 
to include nll tlte mining schedn1es issued by the Census OJilco, 
indnrling those for gold, silver, and stone quarrying. 

Tho schedules of the Bureau' of tho Census and o:f the 
(ieological Survey were mailod by the latter office to 
all mines ttncl quarrieH kuown to ho in existence, the 
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llltter of transmittitl being signed hy the directors of 
both oflirni:,;. 1 'rlie Hchednles were returned to the Sur
vey arnl thore g·ivon a cursory examination, the amounts 
reportl\Cl in the :>clrnclnles for the two ollices heiug com
pitrml ancl tho sehoclnlos separated. Tho schedules for 
the Ctmsm: wme thLm fonrnrclecl to the Burmm of the 
Cunsut::. This method, though it. simplilkcl the office 
work, rnnltiplicd Lim clillicnlties of the cm1vtiss. Each 
mino opor:itor was required to prepare two schedules, 
a 11m11hur of thll qucstioils on the two being similar. A 
larg·e nmnbet' of opern,tors prepitred the Sm'Vl\Y l':lched
nlo in conformity with their nmnml pmctico, but 
ueglectml tho Cm1sus schedule. In a number o:l'instances 
th~ Snrvoy schedule roqnirod t.he qrnintit.'>' and vnlno of 
tho minoml mitrlrntecl, while tho Oensns schoclulo called 
for thn qrni11tit;y rn·odncod during- tlrn year. In other 
cas9s the tlurvoy Hchecluln required !L report of the fin
i:,;hocl umnnfocturod product, whilo tho Census Hcheduto 
01tllllt1 t'or tho 111urntiLy ancl v1il no of: thn crude orn. 

1t wtiH often impoHsihle to obtniu n proper 1icljnst
nrnnt oJ' thrnm difl'oronem-1 hy uor1·espohdence, nncl in 

1 D1wAwr11mN'l' OI•' •1·1rn 1 N'l'll:mou, 
UN1•1•1m S•1•A't'EH UmH.rHJWAJ, SuuvBY, 

TT'ashin!llon, D. 0., Deec:m/Jer 81, 1902. 
D1Mn 1:3m: In acm1r1llt1wo with nu ngreenwnt betweon tho Di

rector of tho CunHnH mul tho nirtiefa11· of the Unito(l States Geolog· 
icnl Smvoy, as Hhown in tho Hnhjoiuotl lotter, thiH Oflleo will eollect 
tho d1ttn fill' tho miuiug ctlllHllH in addition to tlrn llHnnl information 
enllontml 1mnnnlly for tho roport Mineral ltoHourccs. I tl101·efore 
iueloHu lwruwith n copy of tho censnH schedule, together 'vith the 
enrd of thiH Ollict\ with tho roqnest thnt: yon fill them both out and 
roturn tlwm nt tho mrliesl: pnHHiblo monwut. An mldrcssed 
011volnvl1, rec1uil'i11g no JHIHtnge, is ilwloHotl for rnl1ly. " 

J.>leaim 1mHwor every qtwstion in both Huhodn es. All informa
tion fnmiHlrnd will '110 lll'l<l Htrit!tl)' eonlidentfol. Only stato1 
county, or tliHt;rict totalH will lll\ vuhliHhe<l. All ConAUA omploye(lS 
11ro stihjm:t to a lw1wy lino for rovenling informntion obtniuod ior 
t:OllHllH Jllll'JlllHOH. 

Your oAprniiltl nttontion iK cnllecl tn tho fact thnt tlw inquiry in 
rpgard to Jnl>or 1u1<l wng<•H iH intemlml to inelncfo nll tho labor 
oxvmulod upon Urn prochwt up to tho thno the mntorinl leaves the 
PBh1hliHlune11t, indrnling grimling, washing, or other trtmtmont. 

TrnHting that yon will givo thi~ nmt:t:or your prompt and careful 
11ttentinn,-nrnl tlmnldng yuu in ndvanee for your courtesy, I mn, 

YonrH, vory trnly, 
Crus. D. WA uxn•r, Di?•eetor. 

CJENHUS 0P~'IUE, 
Waslt'inglon, D. C., November 17, 1902. 

Hon. CrrAHLJ~R ll. W AJ.CD'.l'l', Di1•ector, 
United States Ucoloyfoat Suniey, H'lrnliinyton, D. 0. 

Sm: In aeeordaucci ·with our understanding, you nro hereby 
anthorizod to collect for the ConRnA Oilico the schodnleA relating 
to Um mines and mining indm:!try required by Hcction 7 of the act 
of Congl'(!SH to create a pormammt CenHns flJlieo, approved Ma:rch 6, 
Hl02, nt the Harne tfoH1 nncl hy the stuno methmls employed m the 
collePtfon of the annnnl minh'tg st11tiath:s of the United States Geo
logical Survey. This courso \\'ill be in the interests of ecm;omy 
ancl .eill<:imrny, 1tnd will nlBo fl!t'l,'e tho P!'odncors .tlrn nec9ss1ty of 
mttkmg out two AchtJ1l11lrn-1, at clrfforont tmws, whwh mo m some 
respects duplicntes or eneh other. . 

In trnnsmitting tho Ct;nsns Hclrndules tn the produce:·san{l rn!ne 
OWil!Jl'H you are anthorrned to nss1,i,ro them that all u;fommtlon 
rece11•e<l' on the Census st:hcdules will be trel1ted ns stnetly confi· 
dential and no publicmtion will be made whieh will revenl the 
tmHilwss or the opernti?D;B of any indi_vid~ial, firm, or corporation 
many bmuch of the mmmg or qnarrymg mdnstry. 

Very res1leetfully, . 
W1Lr,1A:-r R M:mmIAM, 

Dir~cto1· of the Cemus. 
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many cases the special agents found it c1ifficult even by 
personal investig·ation to make a satisfactory explttna
tion and to secure harmonious repoJ:ts for the two offices. 
Many of these difficulties would have been obviated Imel 
the plan been tried of using a single schedule contain
ing ttll of the inquiries needed for both offices. This, 
however, was believed to he impracticable, since con
siderable detail was required by the different reports. 

The Uensus schedules contained inquiries concerning 
capital, employees, wages, dttily mtes of pay, materials, 
miscellaneous expenses, etc., ns well rts the qmmtity 
and val ne of the product. Under the conditions stated 
it would appem· logical to have bad the c1111vass made 
under the direct supervision of the Bureau of the Cen
sus, 11nd to have included in the Census schedules the 
few additionn,l inquiries as to finished product or prod
ucts sold that are required for the anmrnl report of the 
Survey. Such an arrangement would have required 
but one schedule for each producer. 

III. 

DIFJ!'ICUI,TIES AND DEFJ~CTS OF 'fHE ENUMimATION. 

The claim is not made for the mining census of 
1H02 that f1 eomplete canvass has been possible, or that 
the figures pr.csentccl are the result of an actnal enu
meration of all mines and quarries in opemtion during 
the period covered. Tho reports for !;he census of 1870 
direct particular attention to the incomploklless of the 
statistics for 18GO and 1870. The reasons for the 
incompleteness of the sfatistics 11t the census of 1880, 
so far as they relate to precionH mctttls, arc given as 
follows: 

1. l!'rom want of previous experience, the agents in charge could 
not distribute equally the ground to be covered among the experts 
employed, since the number of mines to he investigated bore no 
necessary relation to geographical area. As n consequence, toward 
the end of the time devoted to the inveHtigation some rngions 
i·eceivecl less attention than their relative importance merited. 

2. The relative ability of the experts employed wns necessarily 
unknown to the agents in charge until the investigiit.inn had pro
ceeded so far that it was too late to make any radical change. 

3. It was a pract.icnl impossibility to secme uniformity of ability 
and methods among so large a corps of experts as was necesRary 
for the work. 'The result was that one would give more attention 
to one class of facts, another to another class, arnl, w lu'u totals 
were made up from the schedule retnrrni, it was found tlmt these 
facts wern more complete in one region than another. 

The lack of uniformity in the statistics for the 
different minerals has been referred to nbo1re under the 
title o:f "Development of mining sfatistics." It is im
possible to determine the extent to which the produc
tion of minerals ancl ores by small operators was omitted 
:from the reports for that·census. Special attention ap
pears to have been given to the small operators, and re
ports were secured from 9,96H smi1ll coalmines, classed 
as ''Local mines and farmers' bm1ks," in which coal 
w11s produced at irregnfar intervals. In referring to 
the incompleteness of the statistics for gold and silver 

in the report of the same census, it is stated that it was 
impossible to locate n vast number of independent 
111ine1•s producing gold in small quantities, often in re
mote nnd almost irnwccssihlc spots; al8o that "whiln 
the average annual production of these prospectors or 
miners is small, the aggregate amount is con8idemhlc; 
but no full or accurate statistics of this portion of gold 
production can he o hfained." 

The census of .1902 docs not contain reports from a 
number of the irregular producers and :-;nrnll mines. 
This is especially tme of the .small plnccr gold mim's, 
irreguhir bituminous coal producers, and Hllmll limo 
and sandstone quiirries. Schedules were mailed tn 
every mine and quarry of which the name and atldn'88 
could he obtained, and in every rntse where a satisfac
tory schednle was not received by mail one wa:-; seenrPll 
hy a 8pecial agent. The specittl agent8 vbited C\'cry 
section of the country and made diligent irnp1iry for 
mines imd quarries not tuttned on tlrnir oJ-licial lic;t,..;; 
every known source of infornuition was cxlmnskd in 
the propitrnliion of these lists. It is lmliovPd, tlwr1•
fore, that the statistics itre the results of ns compll't n 
an ennmemtion ns it is prrtcticitblc to make. It is not, 
contended that reports were scl~nrcd from all minPs 
nnd qw1rrit~s, lmt that a large proportion of them ham 
been reported is shown by the faet tlmt returns wm'1\ 
received for 5,345 opomtors of mines, quarries, and \rnll...; 
that reported itn annual product vitlued at less thm1$iiUt1. 
In bituminous crn1l there were 7H8 producers of this chu..:,..;, 
nnd in limestone 1,206. For gold itnd silver, 3,~52 r1"· 
portc; were received for operators engaged in develop
ment work only, and l,lllG thttt reported a prod1wt; 
valued itt less th11n $1,000. The enumeration, howcvel', 
did not extend to mining' clain1s, ultbougl1 reports wom 
received from 5,511 of such claim8 on which, in ord1•r 
to comply with the law and hold the ehtim, at least $.tun 
worth of work wits done during the year. Tlrn 11gc11ls 
were instructed to omi.t from the enumeration the :;mall 
placer gold mines at whieh less than two wage-Parnl'l.'S 
were employed, unless such mines were in close prox
imity to other mines being cnumemted. The rnltin 
of the gold produced by the :;mall placer miners and 
irregular operators is estimated iit $1,633,835. This 
value is inclncled as a separate item in the pi·oduction 
for the CJ nited States, hut there are no sfatistics con
c~~rning the number of people employed or the cost of 
materials and supplies. 

In previous censuses all mines that did not report u 
production valued at $500 01· more were usually omittl'cl 
from the reports. This rule, if strictly followed, wouhl 
exclude 11 large number of important properties, for 
some important mines arc operated to only a limited 
extent, the major portion of the work being devoted to 
development. Therefore, no limit of this character Wlll:\ 

made at this census. It is admitted, nevertheless, timt 
considerable quantitic8 of mineral mined by formerx, 
ranchmen, contractors, and others were not accounfod 
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for, because these men were not known a8 minors 01· 

quarrymen, nncl were overlooked hy the agents. This 
kind of mining .ii:! carried 011 at irrcgnl:t1· interv:ils, 
no record is Imp(; of the production, and thore arc no 
avnilable 8tatisties couccmiug operations. 

During the J'OILl' mo~ tho prodnction of hitnminons 
coal by irregular opemt01·H w:t8 grc:itly stimnlntod hy 
the curtailment of the impply of :mtlmwitc conl. A 
lt1rgc nnmhor of formers worked their coal hanks with 
form labor whenever other duties woulcl permit. I1:vcry 
nwitns was cxlu1-i1stocl to obtain the rnwrns itncl 11dclrnssos 
of these producers, itncl 111mutll schedule wm; :-;ent to all 
whoso rnunes could ho secnrocl, 1 Tho report con t:ti111-1 
the sta.tistics for 4,400 bitnminons co1il prochH\C\l'S, rmcl 
of this munbor 825 were reported on tin\ small schedule 

. as frregnln.r opemtorH. When the snmll sclwdnlll 
showed tt production of. 500 tons t;lm rognlitr :-;checlnl\\ 
wits sent n.ncl a fnll roport; tts to cm1ployem;, wages, etc., 
secured. 

The nature o:f: tho work oJ' tho smnll, irregnlar oporn
tors prnclnclos tho poHsibilit.y of a comp!nte omm10r1itio11, 
nor is it OHHonti11l :for a .mining cen8llH that returns ho 
secnrncl from all :formers and otlw1·8 who prodneecl a 
few tons of mineral dnrii1g tho year, it ln.rge proportion 
of 'vhieh W!lH prolmbly eonHtmwd in thn lmml nmrket. 
Tho rnports for Hn!\h snmll minps slww, as a rnle, only 
tho quantity imcl v11lun of thn prodnet.ion. lV~o::it oJ' t;ho 
labor iH clone hy t,lin owner, and tlw oxpcmso for mn
tnrhils and ~mpplim1 i:-; :-;o snmll Llmt it i:-; not n1port.ml. 

In tho mining of load and :due ore in .Mi:-;souri, an<l in 
tho mining of mormxite, mic11, 1111<1 other minnm}H found 
in :;nrnll <1rni11titios in diffcron!; localiti<\8, it is tlw prac
tice of the Slll!Lll pro<lUCCl' to clovoto od<l tillll'H to mining. 
In some cn,Hos the mining iH dono hy n farmnr 011 hiH 
own litnd; in other mHnH it is done 011 le11Hecl 111nd or 
nn<ler 11 roy11lty agromnent. In lihe majority of cn:-ics 
the ort\ is sold to mrn or morn of the hirgc e:-;tnblish
rnc11ts in tho in1111cclfate vicinity, whC\ro it; i1-1 rmltwcd, 
refined, or prepared in some nmnnor for tho umrko!i. 
Under these conditions it it: very diflicnlt to obtain 
reports from the pro<lneers. 

The census oJ' xine-load mining in Missouri and Kan
sas presented pc\onliar diJ!ieultios, hccanso of tho 
method of the orgmiixation of this iudn8try in that dis
trict. Only ii few of the htrger properties nre opemted 
by the owners. Nrn1rly all of these properties aro 
divided into tracts Md leased to individuals or compii
nics, who t\g11in divide thom into snmll plots of iin Rcro 
or less and subll~aso them to opemtors. In some cases 
this sy:,;tom of subleasing is carded still further. The 
actrntl oporatoni are frequently practical miners, who' 
work with. pick and :,;hovel. As tho c11rnings of ~nch 
opemtors are dependent upon the run of the ore, the 
mine is itlmnclonod by the subles1:ieo tis soo·n as the 
returns prove unsatisfactory. A 8haft is thus worked 
iutermittontly, a :few weeks by one operator, then a 

1 See Appendix A. 

fow week:,; by another, often clmuging h:tnds HlWorul 
tinw:,; during thl\ yen.i;. Tho 01Joratm·R 1wc, consbmtly 
moving from one place to :mother. Those :found on 
the proporties by the Census agent.ti in l\l08 were 011 ly 
too ofton new opnmtors, who h:u1 not boon conmwtecl 
with t.ho min(\R dnring th(~, ymw 1\)02, ·for which infor
umtion was songht, whilc those who had operated them 
in l!Hl~ had moved 11wny and could not ho lociitecl. Jn 
Httch eaHPK the only informaliion avaihthlo was that 
which eonhl hn fornislrntl hy the landowner. This 
iufornrntion was natumlly <·.oufi.nod to the qtrnnti ty and 
vahw of UH\ product of' tho ontiro property; if the 
property was owned by 11 htl'ge company, itH hooks, at 
liest, might :-ihow tho quantity and value of prodnet of 
rnwh ol' tlw Jiro;t Jn:-;semi. No further census dabt could 
be oht!1iiwd. 

'.L'ho fig'lll'P.R ojl proclnetion furnio;Jwcl by tho OWlll~rH, 
whil(I cm'l't\c·I~ in thomsol ve1-1, hneuusn taknn :from thoir 
hookH, in·t~scmtml still othnr clillicnltio1-1, whnn trP.rttml in 
<~0111rnction with other rl'port:-;. A typic11l <'tt:m <•onld 
i>n deo;c:r.ilH\tl lli-l follows: A 1·n110rt was Htwurnd from 
tho ownor c•ovnriug tlw in·odnetion of his out.ire prop
orty, with thn <lxc•.qition, pnrlmpH, of' onn !im<~t lenHPd 
Lo a lnrg't" c01']H>r1ttion, whid1 fm·ni:-;lwrl itH own rnport. 
.A fow Himihn· repods wern rtwnivt\d from tir\-\t. 1('.l-\\-1('.l'H 

of tlw ow1wr, Honw of whom wero aetivo opnmt<n'H a11cl 
Honw WPl'O snhlc~s~mos. Ono or two of tho sn hlP:-iHl'P.H 
<'Olllcl Jin l<H•:t!inrl, and thoso fnrniH!rnd reportH snbst:nn
tfally !tl'Clll'tttie, 1dt.hongh mostly fa·om mmnmy. Otlrn1· 
first ]Pssrn~s <'onlcl not lm :l'ouncl or Imel tnrnHfcrred tlrnir 
lrntses to 1rnw lwldori;, hnt Honw of their HuhleHsN'S 
r1mminod on tho 1n·o1H~t·ty nnd fmni:,ilrnd report:,; to the 
t'.nnsns !lg'Pnt.. 

In ol'clm 'to avoid dnplic11tions, it was nccoHsary to 
comparl\ 1tll tlwHo reports, n;ncl to 8uhtrnct from the 
owunr'8 rl\port. tlmt which wa::; reported by his Jirst le8-
8nns llllC1 t;ho RUlJleHSOOH. 'VVhen it W!LH n.ttcmptocl to 1)111-
ILJ]('.{\ tho Jigm·c:; it appe11rod that tho results could not 
ho mado to agToe; :l'or cxnmple, the sublossccs showed n 
lnrger <Jtmntity of lo11d 1tud xinc than that reported hy 
the Jir:,;t lm1soo, while the 'valuo was consicler1thly lesK 
tlutn tlrnt rnportocl by the ownor. Tho exphurntfon fay 
in the foet tlmt part; or the ore wnH sold iu rough sttite 
by tho snhleo;::;ocs to the ownm\ whb concentrated it at 
his mill 1111d disposed of it nt. tt higher price. Au in
quiry acldres:-;od to ono of tho leading compauie8 of tho 
·district brought; the reply that. the records of the com
ptmy could not be a<ljm;tccl to meet tho figures :l'mnishci.d 
by the openitors. The letter com;lndocl by saying: ''If 
it is your intention to reconcile tlrnir figtu·cs with those 
fornishcd from this oflice, we think you will have a 
hopdess and never ending task." Some or thm1e. dil'.l
crepancics could be and were corrected 11t this office. 
H the value o:f zinu ore was reported by one oporator at 
something like $3 per ton, wherens the iworage vn,lue 
reportecl hy the owner ancl other opcmtors on his prop
ert.y was about $30 per ton, it was :,;afo to infer that tho 
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former represented rough ore and the hitter drrn;::;ecl 
ore; if, on the contrary, the repqrt showed that t.11e les
see operated a concentrating mill in connection with 
his leased mine, the mmsmtlly low price 0£ the ore 
would indicate 11 low percentage of zinc in the dressed 
ore. In the former case a substantial iigreemont be
tween the conflicting figures could be attained by redu
cing the quantity of rough ore to terms of dressed ore, 
tal:;:ing as 11 basis the twemge price per ton of dressed 
ore; in the latter case the quantity could not be dis
tnrl1ecl. It is of course obviouH tl111t omissions and clu
pl ict1tions could not be avoided. Still the census figures 

·for the value of zinc and load mined in the sfate of 
Missouri, which yfolds the bulk of tho product, sub
stai~tially agree with the returns secured, independently 
o:f t!.:3 Bureau of the Census, by the stt1te lead and zinc 
miues inspector. 

The conditions prevailing in the region precluded 
itnything like a complete and accurate presentation of 
all the labor employed in the mines. Aside from tho 
numerous class of small operators who themselves work 
in the mines ancl are helped by members of their own 
family, or perhaps by one or two hired men, many of 
the operators who work the mines with none but hired 
labor frequently keep no hooks wl111tsoever. They may 
be able to state with substantial liceumcy tho nnmb0r 
o:f men employed during the yem' and, by computation 
from the average rates paid by them, the ainount ex
pended for wages; but the items of "supplies" and 
'' miscellaneoul:! expenses" are in such cases nothing 
hut rough estimates, and the accmracy o:f the results 
can not be vouched for. There is a farge class of mines 
in which no miners arc hired either by the da.y or by 
the ton, all mining lq,bor being done on shai'es by " les
sees," so called, who ngree to pity the operator a stipu
lated roy11lty on all ore mined. In most c11ses o:f this 
class no records of the number o:f snch lessees were 
kept by the operators, who could furnish no informa
tion beyond the tot11l quantity and value of ore mined 
and the royalty received. Whenever practicable the 
munbcr of men working 011 shares was secured from 
the fandowner. The proceeds from the sale of the ore, 
less the royalty received by the landowner, repre:;ent 
the gross earnings· of the miners, who are required 
to buy their .own mine supplies. The number o:f such 
miners with their gross eaming:-;, n:-; far ns reported, 
ii; shown sepftratcly, but is not included mnong regular 
wage-en.rners. 

In the monazite industry the production is controlled 
by a single establishment, tho product of a number of 
opemtors being purchased by one company, from which 
a complete report was secured. It was impossible to 
obtain reports from the small independent miners, hut 
the number of such opemtori; was known by the com
ptmy and they were inelnded 11s its employees. It was 
considered that the oi·e was mined on it contmct basis, 
and the amount paid :for it, or a proper proportion of 
such amount, wns credited as wagei,;. 

The conditions under which mica is mined are some
what similar to those prevailing in the 111onazite in
dustry. lteturns wore secured from a number of the 
small independent producers, but a considerable pro
portion of th(} production could not be covorocl by sn<'h 
reports ttnd was l1ccou11tod for only in the i,;ehedulcs of 
the lai·ge establishments where it wtts prepared for thC' 
market. · 

There were only 17 regularly worked minei; reporh•cl 
:for the production of precious stones. Many of the 
precious stones were obtained by incidental cliscovorio:; 
or i:l,y8tematic settrch. The mm1her of people cngagwl 
in this irregular work ttud the ntlne of the stones m·e 
largely estimates based on infomrntion obtained from 
merchants and others familiar with local condition.-;. 

In addition to the difficulties ancl tho possibilities of 
error attending the collection of shttistics o:f minoml1> 
for which the mining operations were similttr to tho1:1u 
enumerated above, there arc uncertainties in connot~· 
tion with the collection of the report::; and compiling 
the statistics for minerals mined by large and well or· 
ganized companies. For instance, the schedule required 
the value o:f the product f. o. b. 11t the mine or quarry. 
A number of the anthracite coal comp1wios contencfod 
th11t it was impossible to give such 11 value, or, in fact) 
any value for their product, since 11 portion was con
sumed t}t .the mines in connection with their opemtion, 
c-onsidemble quantities were sold in the local market, 
and an unknown quantity was sold at a loss; also, that 
it was impracticable to deduct, or, in :fact, to ascertniu, 
the freight charges. The values are therefore largely 
estimated, based on the average value per ton of coal at. 
the mine, the results being compared and checked with. 
every iwailable source of informatioH. The production 
of potrolenm is largely in the control of the Stuncln,rd 
Oil Company, which contended that it was impossible. 
to obtain sep11rate reports from the indfridual pro· 
ducers. ~rho compa1iy made one report covering thn 
opcmtions of 9,806 produ:cors of oil in 39,301 oil well.':\ 
in Pennsylvania, ttlso similar combined reports fot• 
2,123 producer:,; ttnd 8,443 wells in New York, n, 0117 
producers and 42,469 wells hr Ohio,4,435 proclucor.-; 
1J,nd 12,951 wells}n West Virginfo. \ 'l'here:;;vei~e fii iill 
7 scliedules recelyed f1·0Tir tlie .coinpany, which con
tain eel tho statistics for 28,925 producers and 112,7!1± 
wells. In addition to the reports of the Standanl Oil 
Company, there were 604 schedules received from rm7 
producers covering the operations of 5,877 wells. Tho 
7 schedules from tbe Standttrd Oil Company covered llH 
per cent of the producers and 95 per cent o:f the well:,; 

. reported for the United States. Similar reports worn 
made by the company for its production of natural gns, 
4 schedules being received for 19 producers and 1, 701 
wells in Pennsylvania, New York, Ohio, and West Vir
ginia, the producers forming 1 per cent and the .wells 
10.8 percent otthe totalfoi· the U:11!t~d St__a.t~_i;; .. Undei~ 
these-coi;ditions it was impossible to localize the statis
tics :for petroleum and natural gas by counties or to 
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check or verify the cstinmtl1s ol' the nnmlmr of mu
ployees, wages, expcnS(\S, otc. The schedules were 
carefully preprU'Cicl and 1widm1tly cover the entire pro
duction oi' all the wells. Tlw eonditions nudur wh id1 
the stitfoitics have heon compiled are in i,101110 rnspocfa, 
:;imilar to those prnvailiug· in the mining of Imel, 11inc, 
miea, and mmmzito, in tlrnt the production is Kol!l to 
one or more l1}rgn m;fitthlislnnents that pnl; it on the 
nmrlrnt n,nd thm; in 11 measure control the output. 

Since the recent discovorins of rich pbc•nr deprn:iits 
lmve given prominence to the gold Jkld:,; of Alm.;lrn, 
oiforts havo been nrnC!e by tho Government to ohtnin 
sttiti:;tic:-i liy direct; comrnlmicntion with tho mm1m·ous 
owners of those mines. Mr. Clmrl.cs G. Yaln, i.;podnl 
n,gent of the Bnrenn of the Mint, reportorl thn follow
ing for the oalenditr yrntr l8!Hl: 

'rhe popnlatinn of tlwse enmps iH more m· k!HH 1101111ulh~, moving 
from placu tn plneo nB strikes in 1ww el'l\(•kH nro tt1rnnmic1•11. Thll 
season nf lllHil enmunmientinn mnoug tho 1•ampA along tho Yukon 
rivor mul el'eekil is vory ~hnrt, im<l whim thn Hpriug "cl<>ttn npH" 
hn\'l\ h<>1•n 11m1le or tho HUnmwr digp;ingH hogin to J'1·eow Uw rn<m 
come "nnt;-iidii" for tJw wintc>r or go to lnrgpr <·a111pH. Forthc)Hll 
. reaHonA it is almnHt im pnHHihln to ·obtain the dtiHirn1l HttitiHti1•i1l 
informatinn nH to tho output of guld hy corrnHpo111lencie with tlw 
individnal minerH. 1 

Dr. Ctthell Whitohend, formerl,Y nsi-:ayer of tho Mi11t, 
reported n,s follows from Nome, mttkr clat.o of Soptem
ber 5,· lDOO: 

l\fouy men iiro prospceting" thronghont. (;110 entin1 country rm!l 
we ean only foll what tltny prodiwn wl1P11 they come in, nH they 
am vmy Ht!eretivll in nil mtt!.terH conm1r11ing thL~ir prn1lnctinns. 2 

Tho s11nrn was tho oxp(ll'iencc of tho agent of thn De· 
partment of Lfthor, who investigated on tho spo!i t,ho 
eondit;ions of Alaska gold mining. Tlrn diflfoultfos iu 
obtn.ining stiitii.;tic:; of the pliwor mines in Alrn,Jm mn.y 
be judged from tho umnbor of claims rocorclcd, which 
in tho Nome rlistrict alone lmd, up to ,Jn.nnnry 10, 1000, 
reaehed .J,llOO. a This mnnber hi largely in excess of 
the total nmuhcr of produeiug proper!;ici:; omhmcecl in 
the present census of gold and i.;ilver minm1 for nll 
states nnd territories. Importm1t 11s it nrny ho to nscer
tnin the (\Xltet conditfous under which an indivichrnl 
miner c11n nowadays produce gold without any capital, 
pmctic111ly with his own lrnnds, i(-, wii:,; thought t.lmt thiR 
eould he most sm•eoi.;sfolly done in corniectfon with tho 
geneml ccnsnH of population and oecnpationR, whorens 
it could uot. be iweomplislrncl without; an cxtmordirniry 

· nxponditnre of time and money ns a pttrt of the eensui,; 
confined to rnineH awl mining. The (prnutity and v11lun 
of the output of thn AJiu.;Jm g·olcl mitH'H are reprodncocl 
in this report from the rnport, oJ tho Director of the 
:Mint, whost> Psti1xrntes aro lmi.;cd upon the retnms from 
tlw mints, assny ofliec:-;, n.nd from primtt~ refineries. 

Porto Hico W!lH the only insular poi,;session in which 
the mineml resom·cos were deemed of snfllcient impor-

1 Re.port. of the Direetor of tho Mint upon the .Production of tho 
Prel'ioul:! l\fotnl8 during the ealendar year l89fl, page 51. 

2 Ibid., moo, page 5fi. 
B Bnlletin Ol the Depnrtmm1t. of .Lubor, moo, "The Yukon and 

Nome Gol1 l HeginuR," pagl' Sfll. 

ta11cc to attempt. au enumeration. vVhilc it is known 
tlmt a variety of mi11oml.'I exist in the island, very few, 
H m1y, min(:R imcl quarries wore operated a:-; it rogulnr 
lnrnirn•i.;s d.uri11g· tho yonr :1!102. Tho work was done• at 
O!l<l times and only :-mllicicnt material oxtrnc:ted to 
satisfy the loenl dcnrnnd. It mm diflicult to locnte the 
proJHH'tici.; that lrn<l bP1'11 ·worked, and pmctlcttlly im
posHil>l(I to oht;ai11 nuy iid'ornuition eouctwning tlrn mun
lw.r of imoplo omploy(\(l 01' the qmt11tity 1111d vnluo of 

·tho lll'odud. lJ 11dor thllRO UOUdi tions the sfatisticrl for 
the islttnd ttrn not (\omp1mtblB with t.hoso compilccl for 
e1mtimmtal United Statos, and no mfore11cr1 is made to 
t.lwm in thn gtn1ern1 tali}m;, The report 011 the mincml 
indnstrim; 01

1 Porto Hico consist:-i principiilly o:f n e0111-

pilntio11 of hhitorieal, dntii, a statement of tho mining 
laws, arnl 11 liHI: of thn minnrnl depoi.;itR, with such .in
:fornmt.ion as conld h(\ olitainecl 1•011corning· tlrn qnantity 
ancl v1due of tho prndncts. 

'l'lw omii.;sion of tho !rnrnll producers nnd tlrn impossi
bility or ohtnining individmd l'Clport:.; from certain other 
pro<lrn·nrf;, thn dntn hning inelll(ln<l in·1t combined sdwd
uln, 1t1•n tho principal i.;onn·.t•s of orrnr in tho <'llllVltHH . 
Anot:.hor som·ce of error i:; inhorent in thn prop1tmtinn 
ot: the reportR. A eompiu·nt;ivcly small proportion of 
t.lrn roporb-i WOl'(\ prop1trocl from clnbt obtained from 
1weonnt boolui; but thoRe which were prep1trcd from 
such 1iecount:; wmo, ns a rnlo, for thn importimt opPm
t,or!'l and roprcsontml a large proport.ion of tho prodnc· 
Uon. 'l'hc cl!tta in nrnny of t.110 schoclulos !ll't\ mitinmtmi 
luumd on tho rocollcetion of the ptwson n,nsworing the 
inqmrrnB, 'I'hi::i iR pnrticnln.rly true of the nnswnrR to 
such inqnir.ies as "Tho 1wcrnge number of wage-earners. 
employncl during each mont.h" nnd "The average num
lior of w11.g'<H1tn•11ors 1it specified driily rntes of pu.y.'> 
Fnw e:-itubUshments keep bookR :from which n,nswers 
to i nqulrieR of thiR ehn.mctcr, covering a period 
of twelve months, could bo ren,clil.Y obtnined. If the 
infornrntion wn.s obtainocl :from tho account booln1, ii; 
reqnirncl an oxmnination .of a number o:f books a11cl a 
Inrg·e nnrn ber of entries. Tho prineipn,l anthracite conl 
<iOlllp1t11ins gnve the oflieo permission to examine their 
neconn t books and compile the totn.ls 1'equirecl for an 
nnswm· to eaeh inquiry. Two elerks wero detf1ilecl to 
New York, N. Y., and Scranton, Ila,, for this worJ(. 
Tho method o:f keeping the pity rolls o:f the anthmcite 
t·oal compn.nios, from which wits obtnined the ftVerage 
irnm hor of persons employecl by them during tho ymtr 
and the mnount of 1ntgo8 pn.id, differs but slightly with 
t;he different comp11111es. Tho original pny rolls am in 
Rhee(; form, but hy most companieR n,re copied into books, 
these books br~ing retained for office reference nncl the 
orighmh1 placed in vaults nt the general offices of the 
compt111ies or in sto1·n,ge. Tho census dnta were ol)
tained from the oHico copies. The pay roll:,; tue mndn 
out semimonthly. Tho rntrnes of the omploynns lll'l\ 

written twiee each month by some of the compani11s
1 

while others arrange their hooks so that both the firi.;t 
nnd last lmlves of en,ch month n,re earriecl on tlrn Hamu 
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set of sheets. The greater number of the companies 
keep their wage acconnh; "by collieries,'.' having :for 
each colliery it separate book in which arc :,;hown all the 
operations of that colliery dnri11g tho year. Other com
panies keep these accounts '' hy months," having for 
each month it separate book in whieh arc shown the 
operations of all their collieries for that one month. 
U suaUy the classes of employees were listed on tho 
pay rolls in nearly the same order as they arc shown 
in tho census schednlc, the list being headed by :fore
men, followed by clerks imd tlrn various classe:,; ns 
indicated; usually the employees nbove gronncl and 
those below ground are listed separately and designated 
as "outside" and "inside," re8poctively. Few, if any, 
of the companies dist.ingnish on their pay rolls between 
boys under 16 years of 1tge and employees over that age, 
and the records of none of the companies show the mnn
ber of boys under 1 ()years of age in their employ. Tho 
average number of wage-m1rners employed during tho 
year by these compnnies w11s obtained in all cases l>y 
:first averaging each semimonthly sheet of the pay roll 
separately, adding together these sheet averages to 
obtiiin the avemge for the month, and :finally dividing· 
the sum of the monthly nverag·es by 12 to show the 
average number employed .during tho ymLr. The aver
aging of the number of wage-mi1·1wrs by sheets was 
accomplishecl by different: methods. In some cases the 
nnml>er of men crnployocl 1tnd the hours of labor wore 
so nniform throughout the month that the number oi' 
n1uncs shown on the roll was used as the monthly aver
age. As the rolls were nsmtlly hoaclecl by foremen, 
clerks, etc., the average numbers in these cl!lsses wer<:! 
easily obtained, and the deduction of these averages 
from the sheet average would show the rwerage nnmber 
of other employees; bnt in many cases where condi
tions were not uniform throughout the month, the sheet 
average was obtained by multiplying the munbcr of 
employees on each sheet by the number of cfays in oper
ation and dividing the prod net by the number of working· 
clays in the month, usually 25, 26, or 27 days. Tho ~nun 
of the sheet avemges gave pmetically, hut not exactly, 
the average for the month. To luwo obtiiined an exact 
average would have necessit1ited the addition ·of the 
tdtal number of honrH worked by each man during the 
month, the division oi' this aggrogttte by the number of 
hours fixed upon as constituting a day's labor, and the 
division of the quotient thus obtnfoed by the number of 
working days in the month. From such monthly aver
ages an exact yearly ttverage could be o11tained. 

As no comp1111y keep:,; lt record of the aggregate num
ber of hours of labor performed each month, the length 
oi' time which would have been required to obtain the 
averages by this method would have caused too great a 
delay in the publication oi' the TCport. The two 
methods first mentione~ gave sufficiently accurute aver
ages for the months in which regular forces we1·e em
ployed throughout. It was found necessary, hoWfl\'fll'. 

to adopt the Jntter method to obtain the average for 
those months during the strike when the number of 
employees was constantly varying. 

\Vhile there were compamtively few operators for 
whom the prepamtion oi' the Census reports wa:,; at
tended with so many difficulties, still it is ovideut, thnt 
the dat!t i'umished in reply to the majority of tlw 
inquiries were not ohtained from the accmmt books . • 
It i:; probnble that the percentage of error clue to tlw 
fact that the itnswers are based on memory or rong-h 
memoranda, and not on actual records-a condition 
incident to all census work-is greater in the rnining
census thnu in uny other bmnch of the industrial consu:;. 

IV. 

OFFIOE AND FIET,T> WORK. 

The most important feature of the preliminary work 
of the mining census was the preparation of the sclwd
nles and instructions. 1 'l'his work was st~rted in No
vember, 1902, and the last installment of the schednlo,
was received from the . Government Printing Oflfrp 
ttbout the last of ,January, mos. In the meantime till' ' 
rnailing of the schedules to tho mine opemtors had bc.Pn 
in progress and was completed shortly itfter the fat, 
of Febnmry, HOB. The mailing oi' the schednlc.s nnd 
the geneml supervision of the fieldwork was under t.lw 
direution of tho Geological Survey. The theory of t.lrn 
work was that. the schedules, instructions, and all <d t'· 
cnhtrs neceHfmry for the canvass shonlcl be preparPcl ill 
the Bureau oi' the Census and placed at the disposal of 
the Geological Survey for transmission to the ifold 
force. A's the~ schedules were received, either by mail 
direct from the opemtors or from the spocitil agcllts, 
they were immediately turned over to the Bnreau o [' 
the Censu:; for examination, 1tll defective schednl<';o; 
being returned to the Survey for correction. The Sur
vey schedule accompanied the Census schedule, and tlw 
qunntity nnd value oi' the products reported on both 
were made to agree before they were sepamtod. ~l'lm 
Survey schedule was frequently filled and returnn<l 
through the mail without the Census report, which WH1'1 

neglected mitil the field agent called. This neglect lt!H l 
the necessity for returning a large proportion of thn 
Census schedules for correction resulted in the sept1r1t
tion of the schedules in such n large number of easm~ 
that a general comparison of the :final tabulations wns 
·necessary to insure an agreml.10nt between the two 
offices. 

The schedules for bituminous coal, clay, stone, gyp
sum, cement, and fuller's earth were the only one:-i 
mailed directly to the mines from the Washington office 
of the Survey. All of the other schedules were sent 
in bulk to the offices of the field assistants of the Sur
vey and mailed from there to the operators. About 

1 For copy of schedules see Appendix A, and for instructions Sl'O 
Appenrlix B. 
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thrrr, wocks were allowed for the return of tho sehed
ule::; by mail. 'l'ho entire United States was then di
videcl into cfo;t,ricts, and the actual 1•.anvitss Wlt8 started 
on 01' nl>ont .Jmnmry 15, rnoa, hut at this time of the 
y<'nr some soctions of the country !tr<\ inacecssible, and 
it wns impm;siblc to employ the maximum Held foree 
until l\fay, l!lOB, when t.hore Wt~re llB agents nntl elmfo:i 
at work in the field or in the ollices of tho snpnrd1:mry 
ng·en ts in cliiforent see ti mm o:f the country, 'l'hh; mun
ber d1ws not; inclndo the agents and clerkf-1 on the roll:-1 
ol' tlw Oeological :-;urvcy who were ong·agc<l in collce.t
ing l'Pport8 or otlwr work indclont to the c1invtt8H, The 
s<·lwdnlns wore t110refore rntnmod hy the miiiing com
pitny to the 101ml oilice of tho fi,clcl nssistant, givon it 
prnliminnry examination there, then forwarded to tho 
Grologiml Snrvoy, where they wore ag1Lin oxmninocl 
before bring· :-innt to tlrn Bur(~an of tho Cnmnrn. '!'ho 
fbml examination wn:,; made nt tJw oJlico of tho Bureau, 
and lnttrr:; m.·iticising thn s<•hodnles or mlling for nd(li
tioual in:f:ormntion wnro :l'orwitrel(l.d to thn Gnolog·icnl 
SmToy, ttllll :from thero :;nnt to tho H(l,hl a1-1siRt1int, who 
t.1·tmsmittocl thl'lll to (;lw minn opnmt.01·:-1 by lll!Lil or 
through n per:;onal dsit of a iiold ag·ent, or olitaii1rnl lilte 
information p<·.rsorndly, itncl again l'Otnrnml tht\ st:lwd
ul<'H to tlw Unolog·i1ml Sttt'\'<'Y for t,mnsmithtl to tho 
Bur<'trn. 'l'he pmct.ic(1 of clividing tho conutry into dis
trid-.1' an cl pl11l'i ng tlw work in <melt distriet nn<l<'r thn 
supervision of it local oUicial iR tho moH(; otlieiont w1ty 
to l'omlnct a cnnyas:;, lint it is cwiclont that theHn nrntho<ls 
wh<'n J'ollowPd in tlw 111ining cn111-1HH mni:;t lrnul l:o a dn
plimtion ol' work ancl moro or ln:;s conhrnion, e1-1pl\cially 
wlwn 1-1elrndnles nre being romiivncl not only from lield · 
ngP11t.s who visit tho minns, hut 1tlso from Lhn opcn·atorH 
t.lwmselvo:;. 

The fieldwork of a mining mmsu1-1 i:-; noce8sarily ha1mc1 
011 lists g'h;illg' tho JllUllCS ancl aclclressCH of lllill!lK Hlltl 
qrntrrin:;. 'l'he prepamtion ol' ii complete 1 h;t is thore
fore 11 very important part of the oflieo wol'k. 'l'ho 
lists n:;ecl for tho COllSUS of 11!0~ WCl'O pmpared ill tho 
divbion of mining and rni.neml resom·ces of tho United 
Statmi G(\ologirnl Snrvey, itnd nre the outgrowth of tho 
annun1 reports of that division on the minoml products 
of tiio country. Tho 1mnual return::; scourod from tho 
mineH Hml qtmrries for these reports !tl'O Of lt8SiStltllCO 
in revising tho lists at reguhtr intervals. 'l'ho 111tlllt'S 
and location of new developments 1tre obtained from 
techuieal jonrmih; nnd perioclic1tls. All pnblicritio111:1 of 
this clmmcter are examined 11rnl noticee; of new mining 
cntl~rprises ttre clipped. New producers itrc corro
Hpondod with to ltHcortain the foll name, addroHs, loca
tion of mine, and clmmcter of' mineml. Confidential 
copies of the completed listH are sent at regular inter
v11ls to representative producers in different sections of 
tho country for revision 1tnd tho addition of new 11nme:;. 
One of the principal advantages of the coll1tboration 

hot.ween the Goologfoal Survey and the Bureau of' the 
Cnn:-ins was tlrn utilization of this list. 

Tho special agont1-1 were instructed to supplement tho 
oflicfal liRts by cttrofol inquiries .in each lomility -\ri:,;ited, 
nncl to ohtttin roportH from all mines that were in opem
tion dmiug imy portion of tho yenr. Two classes wore 
ex<'.<lptod from thmm iustruetions; one wnR the smnll 
pltteor g·old miun operntors nnd tho other the irregular 
bituminous c<ml minors. It is impmisiblo to locate the 
1-1nmll placer minern. Moroo\rer, tlrn. only 1:1tatistieal 
inl'ornrntion that could lm obtained would ho the quan
tity tt!l(l value of their product, which can bn estimated 
or Rocmed from other sonrces oqrnilly reliitLlP. There
fore no effort was nrncl!l to sccm·c reports from mines 
ol! this clasR unless tho agent was in the vicinity in 
com1lwLion with other work !ln<l the propnration of the 
l'llports for the Hrnttll mino wonl<l ea use no delay. The 
report:; for the irrngulm.· l>itnminouH mml producers 
wel'O obt1tinod by corrc:;poncloncn. 

Nnxt to the 1-1chndnln itRnll', the iustructiom1 for its 
1111ifo1·m application arn of' th!\ grc1itm;t importance. 
Such iirntrnctions worn prnparud and tfo;trilmted to tho 
:;pneittl agont8 hoforo they entnrocl on cluty. '.l'hest1 in-
1-1trudion:-1 wom of IL ge1wr1tl n11c1 spndnl elmmctor; they 
clnlinrnl tlw agent:-;' dutiox nn<l lfoscrilmd the practices t,o 
IH\ followocl in Hncml'ing sclrndtth\s, 'l'lwy wcro used in 
<!0111wction with tho illH!nwtio11:-1 prlntml on ctwh schod-
11!0, nnd wore J'ollowocl in tho prnpnrn.tion of all roport:-1. 

The ofli<m work on thn mb1iug consn:-1 W!tH in progress 
from Noyombm·, lH02, to ,July, :WO±. During the 
grmttnr part of thiK t.imo comptimtivnly fow clerks wero 
rnnployncl. Tho gTontest mmtlmr, Hl, WltK rrntclwd on 
OctolH\l' ~5, rnoa, when tho tithuhtion W!ll'! at Hs lwlght. 
Tho (!OHi; of the oJlicl\ work paid for hy tho Bnrc1m of 
tlw Cmrnn:; wttH $77,815B. l 7, and oJ tho 1ioldwork 
$!18,0l!J. 78, thns nmking the total emit of the mining 
mmHnH, exelu1:1ivo of tho 1imtl rovi1:1ion of tlw nmnuscript 
and printing and binding, $170,872.05. The 1:1checlules 
for the tumuttl report of the Geological Survey wol'o 
1:1cmm~cl in connection with those for the Bm·emt of tho 
UemmH, nud thn oxponditn re covers tho collection of 
8clwclulo1::1 :for the reports of both offices. In some in
dustrimi omitted from the mining census, hut ineludecl h1 
the anmml rt'.ports of the Survey, such aR the manufac
ture of: gns, brick, pottery, etc., schedules wore collected 
hy the Census agents !ind turned over to the Survey. 
On the othor lutnd, consiclcrnhle Census work was done 
hy tho regulttr 'employees of the Geological Survey and 
at tho expense of tlrnt oflico. 

After the completion of the fieldwork scveml of the 
eXi)ert speein.l agents employed hy the United States 
Geologieal Survey in tho preparation of the annual 
reports on Mineral Resources of the United States were 
retained by the Bmean of tho Census to prepare the 
historical and descriptive text which 1iccompanies the 
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statistics £or the principal minerals. Thest~ special 
a.gents and the minerals tlssigned to eaeh are as follows: 

Dr. Davicl T. Dny ---------------Platinum and iridium. 
Asphalturn anrl bituminous rock. 
Bauxite. 
Borax. 
Graphite. 

Dr .• T oseph Struthers _ .• ___ . _. _. Magnesite. 
Mhicral pigments, crude. 
PhoAplmtc rock. 
QniekHilvcr. 
Snlplmr und pyrite. 
AbraRive materialR: 

BnhrRtnnes unrl millstones. 
Crystallinu quartz. 
Corundum and emery. 
Garnet. 
Grindstones nml pulpstones. 
Infusorial earth, tripoli, und 

pumice. 
OilAtones, whetstones, and 

scythel:ltones. 
Asbc•stos. 
Fluorspttr. 

Dr. Joseph Hyde Pratt···---··· Lithinni ore. 
Monazito. 
Talc mul Knapstone. 
Bnrytes. 
Mica. 
Steel hardening metals: 

Chrome ore. 
Nickel anrl cobalt. 
Molybdenum. 
Rntllu. 
TungHt:nn. 
Urmiimn nrnl vaundium. 

Mr. George F. Kunz ............. Preuions stones. , 
M J 1 B' 1 · b' llron ore. r. 0 m 11' nn ·me· - · - - · - - - - - Manganese om. 
"·' E w p l Coal, anthracite. 
m.r. '· · ar rnr. - · · · · - · · · • - - ·. Coal, bitnminous. 
Mr. Jefferson 1\iiddleton. ___ . __ •• Clay. · 
Mr. F. H. Oliphant ---··:···----Petroleum and natural gas. 

In addition to the above the text for certain minerals 
was prepared by experts, as follows: 

!
Limestones nnrl c1olmnitl1s. 
Marblti. 

. Sandstones and quartzites. 
Dr. GeorgeP. Memll ••........ SilicnAand. 

Siliceous .crystalline rocks. 
Slate. 

{

Gold and silver. 
Dr. I. A. Ifourwich .. ___ . __ • _ _ _ Copper ore. 

LPitd and zinc ore. 

!
Cement. 
Fel<lspnr. 

M S B L ld Flint. 
r. tory · a< ------------- Fuller's enrth. 

GypHmn. 
Marl. 

As previously explained, the; schedules were mailed 
to all mines and quarries. There were received in all 
38,151 schedules. O:f this number 28,5G9 were for 
productive and '7,193 for unproductive and idle proper
ties. In addition there were 2,389 schedules for mines 
and quarries that were abandoned, and therefore omit
ted from the tabulation. While compamtively few 

. complete schedules were received through the mail for 
active properties, the mailing o:f the blnnks was of 
great assistance to the fieldwork in disposing o:f the 
names o:f idle and ftbandoned mines and rwoiding the 
necessity 9f visits by ftgentH; The fieldwork was in 

progress from about ,January 15, 1003, to February 1, 
1904. The tohtl cost of the fieldwork, ns pnicl for by 
the Bureau of the Census, was $US,01D.78, which in
cluded $13,061.10 paid to superviRing agents and their 
m;sistants who did no traveling. There were in nll 122 
different individuals, agent!-;, and clerks cngriged in the 
field, but of this number 39 were in It Hnpervisi11g 
cttpacity or employed in the oJlices of supervising 
agents and did no traveling. There were 88 ptwsonH 
engaged in the collection o:f schedules, the maximum 
nmnber, 72, being at work in May, 1D03. 

AH the special tigents eollectecl schedules from all 
mines affd quarries in the loct11itieH visited, irrespective 
of the eharacter of the mineral, the cost of the field
work :for tt specific il:iineml cim not bn computed with 
exactness, but tho average cost per .<:wheclulc for the 
active properties, both productive itud unprochwtive, 
was about $3. Using this average, the followit~g stltte
ment showH the i~pproxinuite cost; of tho fieldwork for 
t.he prineipal minerals: 
=================='7''--··----··-

)!INimAr .. 

'fol1tl. ......................................................... . 

Illtnmin<mA co11l .................................................... . 
Anthrncile co1tl •.•••.•.... - ...••••..•......•••.....•...•.••••••..••.. 
Iron ................................................................. . 
Golll nnil silYl~r •...•....•...•..•....••.••.......•..••...••••.......•. 

i:~RN~;1iii'2iiie·::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Stone (1111 vnrlctle~) .....•••.••.•... -............................... .. 
All other rnlnemls ••...•.••••••..•..••....•...••....•.....••.••.••••• 

V. 
CLASSU!'ICA'l'ION OF llUNimALS. 

CoHtof 
tlcl<lwurk. 

$\l!\,Olll.7H 

H,<12:1,.10 
11.J.l.:l\1 

1, fJ7ll. \IH 
47, Hlf1. lil 

rmu.t\7 
2, !J7.l, l~l 

lG, H,12. 711 
12,mm.uu 

The statistiics are presented in 52 c:assifications, each 
comprising tho total for a distinct minoml or group 
of mincmls. · In some cases minerals or ores yicldi11g 
two or more products were obtained from the sanw 
mine or quarry, and it was impractimtblc to Hepamtn 
the employees, wages, and expenses lneidont. to tlw 
production o:f each. ]for instance, H the ore from a 
mine yielded both silver and copper, the litttcr lwing 
of the greater value, the report wtis assigned to cup. 
per, and all the employees, wttges, and expenses 1Yl'l'l~ 
ineluclecl in the totals for that. mineml. If tho chi1'.r 
product of a quarry was sandstone tho report was cln:-:
.<;ified as "sandstones and quartzit:es," thoug·h some of 
the product may have been munufoctmecl into and :-;ol1l 
as grindstones and pnlpstones. In order to an>itl <1 n1 ili
C(1tion and, at the Rame time, show the total prod net.i.on 
for each classilieation, the by-prodnets, when th!'~· 
formed the finished product o:f tho mine or qmtrry, 
were added to the chtssifieation of which they fomwd 
a ptirt. The following statement gives the· qrnmW:\· 
ail.cl Vttlue o:f the by-procluets tlutt. it wai:; poRsibfo t~ 1 
segrcgtttc, .the names o:f the classifications to whi1·h 
they were added, mid the classifimttion under whieh tlu~ 
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employees, wages, and expensns incidnnt, to their pro
duction iu·e induclecl: 

l\) ... ·l'ltoJHJC'l', 

PH11JJtTC'l'JON. 

qnuntily, 

Unit 11f 
lllOllSUl'P, A1rnm11t. 

mm;.~;~,;;,;~ i~1izt j,;ii1: · m:~:~~.81.''.1~~: r.:m 
:1110 

·"'t<mO.'-l, 
Ctn11ont ... ............ ~ ......................... . 

Clt1y ......................................... . 

Fe1'1HJ111r • • • • • • • • • • • .. Rhort tonH. 11~ 
1r11ut .. • • • • • • • . . . • . • • . Short torn:. 1 "ri.l 
Gr!rn!Htonc•11rnl 1111lp· i:lhort touH. :m; fio:l 

Rtorwx. 
InfuH11rlt1l cnrth, trip· RhorL tonH. J7f> 

oli, nm! ptnnil!e. 
I~eatl nnd zinc oru.... Ponrnli..:.... 1, n:m, H1ll 
LlnwHt<mCH 111Hl tlulo· •••••••••.•• , •••••...••• 

ntitcH. 
J,,iml•xtones 1L1Hl <lo lo· ........................ . 

mitt'H. 
UmeHtlllll'H 1UHl <lolo- •••••••••.•••••••.••.••. 

mitcH. . 
:l<forhlu ..................................... .. 

:Mineml pigmllnts, ...................... .. 
crmle. · 

N11t11rnl gllH ................................ .. 
OilstolH'H,W!WlHtmws, Hhort tonH. lHtl 

lllll l HoytlwHtOllt!/"l, 
Oi1HtonoH1 whot~hll1PH1 Hhnrt tom.i. flt);} 

mHl HcythestmwH. 
Pctro]Ctl!ll ............ !11tl'l'e]H .... l,fi~(I 
S1tn<1HtoneH nn<l ....................... . 

q1111rlziteH, 
S1t11<lHtOI1CH llll<l ....................... . 

qunrtzitrH, · 
8il!l!IL HlllHl ....... ., ......................... . 

811lphnr nrnl pyr!to ... r,011g ·tonH. ll, ·18ll 

( nns~rnuntinn to whit\h 
hy·11rrnlnd ~lrnnl1l 
ho 1ul<lt'<l to ol1tul11 
u tutu! thnt iH tltJill· 
!Jlll'll lJ}B With l'lll· 
]do~'Pl's, WHg't'!-1 1 nrnl 
l!Xlll'llSPH, 

$1,tUH Ll 1IHlnrnliinno1·t'. 
.\, ·l~.!fi :-\t}J l'l'OllH l~l'~'Htltllitlll 

llll'kH, 
1:1, ].HJ LinrnHtotll'/i lLlUl <lnln .. 

mitt•H, 
•Hill Linll'slrnrnH arnl <lolo· 

lllitl'H, 
l, 000 l•'l!111. 
~, r,ua Fol<l:-:.111ir. 

•111:1, Olill S11n<!Hto1ll'H nnd 111111r(z. 
ltt'H, 

1, •l:ltl 'l'nlt! lllH] Htlllj>Hl<l!ll\ 

'17 "J" lllLl'\'(t•H, 
' ·~H~ (~nn\, hltnrnlrnrnH. 

1:.H, llH7 CPl!HHll. 

ri, 100 K1111<lst11nllH 1111<1 •Jlllll'lZ· 
ltt•H. 

H,.1:1:1 J,inl<'H(tlll<'H 1111<1 <lnlo· 
1nitos. 

ri:.m ~111.11·. 

103, 112 l'wtrollmm. 
H, Hi!.? ~1t11tlsto1w1-tttntl qnnrtzR 

Jtl!H, 
~o. 7·IO <lrlrnlHtmws 1iml pnl(l· 

H(ol\('H, 
1, :170 Nt111il'lll gnH. 
1,~7a J...inu-HtoJWH nn1l cloloR 

lllitl!H, 
ri10 Urln<lHlon1•H 111111 pnlp

~t011Pfi.' 
f>O, Hl 1 RJlll<l.<lnlll'M 1111<111rnn·tz· 

Jt1•H, 
~o,.1~11 00111, hit umtw 111H. 

As Hhown hy this i;tlttement, thnro aro JH of tho cltLHHi

fications of minemls :for which tho vahrns uro inor<~ttHnd 
by tho iuelnsion o:E products obfained in conno(•.tion 
with products incluclecl u11der other chtsi:d1ic1ttious. Jfor 
instu.nce, tho tot1il production of baryteri amoim l:ed to 
(\1,HG8 short tons, valued at $208,154. This iuelnclos 
5HO short tons, wlucd 11t $1,G18, oh!;ained ns 11 by-product 
from lead itnd zinn mines. 'Che mnployemi, wnges, and 
other exponse8 incident to tho producUon oi' thiR by. 
product 11re included in the totltl8 for !Pad mid zinc ore. 
On the other hand, the production of lnncl mid zinc was 
vnlued at $H,G00,17'7, whieh irwlndoR l,H:Jo,H.l.3 p<nm,lR, 
vtiluecl tit $H7,212, ul>tttinocl as tt hy-prncltwt from the 
mining o:f barytes, the employee;;, wages, and expenses 
incickmt to the production of thiH hy-prodnct. being 
included in the RtatistieH :for JmryteH. In otlwr wm·ds, 
the produetH of certain miirnH were segregated so 1.Ls to 
show the total production for !1 givPn mineml, irrespec
tjye of the class of mines from which it was ohtuined. 
'l'hiH practice is in harmony with the methocl::i of the 
United SttiteH Geological Survey; and t,he reason for 
its adoption was to obtain totals which would ttg'ree 
with the totals o:f that oflice. This mothod hus been 
followed consistently in tho sbitisties for all mineral:-; 
except for fLrgentiferous ores. Such 1.t lttrgo porcont
age of silver, copper, lead, ancl zinc is obtained from 
the same ores that it Wtts impracticable to segregtite 

their vahiei;, tLncl at. tho 1mn10 tinw. to proHP.llt prodnctH 
wliieh would ho 111 n.ny dogroo compaml>ln :for em
ployee:-;, wrigoR,and nxplmsoH iucidm1t to i.lrnirproductfon. 
The totalH :for thmm mineritlH, thnreforl\, prPR!\tlii nll of 
tho :-itatisticH S:or tho mines indnclnd in each cla1-1:-iifica
tion. Jn trnnting the difforont orrn-1, howt'YPl', thn 
prmluction ha:s been H<'grog11tc»c1 HO ttH t.o Hhow tho total 
l'or ntinl1 111nt1d. 

While tlrn tlrnorotirnil aec111·1wy of thin mdhocl oJ ti1b
nfaliing' tho rup(,1rts may 1H1 diHpnto<l, for tho r11nson tlmt 
it ha:; rosnltocl in aHsig'11i11g- to :-ionrn 1ninemls a l:trgnr 
nrnuhor of omployoos. and it gTP1ttor oxptmHt\ t.lurn an\ 
inddL111t to their prorhwtio11, Hi in tho only pnwth•itblo 
wny or preHm1ti11g tho datti. It. permits (1r !~ g'nlH 11'lll 
Hnnmmry for 1tll mi11ernls in nneh Hhttt~ 1il!(l in tlw l l nill•d 
1-:\tntol'l, mul shri'ws trun (1om1itions as to t1mploytw:-i, 
wagns, ex1Hrnsos, qmmtit.y, nnc1 v1.ih10 oi' thn <liff<'Ttmt; 
prndndH. 

A 1-1i111i hir nwtlw<l '\VHH followed in ehtsHU'ying th() r1 1
-

fH.>l't.H for 140111<1 minomlH in wliidt n 111tw1rfn<'Llll'ing p1•01·
PRH is t•arl'iod. 011 i11 c0111rnc!fon wi!ih, 1t11cl itwi1l1111t to, tlw 
mbw or <tlutrry. I1rntmwt•H o'f t.hj:-; 1•.lrnrtwttn· irt•11, wlll'n 
lh11<1Ht01H• 11 iutt'l',Villg' n.ml (•.tnrnmt nuuml'tictu ring· ar11 < lmm 
ul; a quu.rry and n. piu·t-. of tll!\ produd of thll c111ar1",y hi 
so1cl :in it8 enulo :;tatL1 :for lmil<ling· nn<l otlwr purptlHP:-1, 
or whm1 gl'inclstolH\H nrc mtuln nt IL Htrndsl'mw qrnu·ry 
nncl a por!;iou of thn qnarrincl 1-1to110 iH :-;ol<l fol' huihli11g
or otht1r purposoH. l'-\twlt <lHnl'l'il'H nmdo oul,r !11H\ l't'-

port to thn Bm.·01m of thn Cl111snH, and tld1-1 wnH ('fasi-dli!'cl 
ncw<ircling- to tho prodrwt; of chid Vlllnn, tho <tmiut:il;il'H 
ttnd vnJuos of tlrn tlHforLm t. produc:f'H ho:ing tlilmlntl'd and 
presented sopttrcitoly in t.hll roporl:H on mwh mhwr,il. 
For convcnimwo :in trontanont tho sfatistieH for nlliocl 
minerals or minerals UHt1d :for similnr pnrpmmH 1u·c 
gronpecl nnd discussocl ns it total nud n.Jt.m individunlly. 
For instm1co, t;he roport on "A bmsive mn.torfoh!" in
cludes oilstonos, whctstonmi, Reytl~ostones, grinc1HtmwH, 
pnlps!;ouoH, hulu·st.oncs, millstoneA, pnmicn, infmmrinl 
eu.rth, tripoli, erysfailline quartz, g-arnot, eormHlum; nnd 
ellH:YL'J'. 

A munbor o:f th(\ su bstmwos usually hwluded i u rn
ports on minoml products u.re the l'Osult of mtmnfnctur
iug procoHscs, and therefore shon1d not ho indnd<'d w.ith 
stntisticH fo1· mines aucl qrn.irrios. '.I'here ttre nlso it 

nnmber o:f miiu:1rnls that were not produced iu eom
moreial quantities in the United Sttites clul'ing tho .)'t'tll' 

UJ02, ttnd thcrofol'O 110 Rtlltisifos l~(>llCOl'llil1g' t}wm are 
given h1 this report. 

Tho following Hlllllllmry ~how8 t;ho clnssi!icntio11 
adopted for enoh minerfl,l, tho ch11mctor of tho sn hsttml'P 
indndod, itnd ttlso the namOB and duirr:ieter of tlw suh · 
stn.nccR omitted and the rett8ons :for such omi;;s.iou. 

AmtASIVJil MA'l'lmIAi,s: This clrtssi1ication iudttde:-i (l) 
nbrasive materialH tlmt occur as rock formation and are 
cut and manufactured directly into the :form deHirml. 
while rntaining their original rock strncturo and nppoitr~ 
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nnce, aR oi!Rtones tind grinc1stonm;; (2) almu;ive materials 
thn.t ocenr as a c!msti tuent ol' either a rock or n vein and 
have to ho rneelrn11ic1tlly scparntecl from the associt1,ted. 
mineritls anr1 ckanocl, a:; corumlum, emery, imd garnet. 

Bul1 nton e8 11111 l m,i'.llNtrm es: Mnn y varil~ties of stone 
n.re nse<l in tlw miimt:ftwtnro of lmhrstones 1md mill
stones, and those names are refained becnnse the st.ones 
wore formerly usrn1 :for tho same pnrpmw:; as the 
regnlar bnhr. 'l'he milbtone v1il'im1 from IL 8am1stone 
to a c1un.rtz eonglomerate. It oecm·s n1ong the onstern 
slopei-i of the App11Jnchi11n mountains from New York 
t.n North Unl'olintt and iH known hy different rnmrns. 
In Now Yqrk tho stone is millrnl "EsopnR stone;" in 
Ptmn,;yl111tnin it iH known ltR 1 ''l'nrlrny hill" and 
"Cornilico;" in Virgin in, UH" Bru8h mountain" Atone, 
nnd in North Carolina the 1111mo in former year:-; waH 
"North CiLrolinn. grit." 

Om•u111linn and e111m•y: Thi:-; classification includeH 
the v11rietios of cornndnm known ns Happhiru, whid1 
mllhr1woR nll cornnclnnrn of wlmton'r color, tlrnt iire 
tmnspttrent tn i;ornitransp1tro11t; 11lso thn tnwslncent 
tn opaque vnriotioR of all colorH, 1wd ornery, which iH 
n, nrnelrnnical nchnixtnre of corrmdum and nmgnetite 
or hmuatite. Of' the total production shown fm· thiH 
<·Jn:-;:-dlirnttion It very ,;mall proportion waH corundum 
propnr, the procluetion c•,onsi:-;ting almoHt entirely of 
thn muery variuty. '.l'lw .stati;,;tkH do not irn·lndo tho 
rnamrfocturo of nrtiliciitl corundum. 

Ur>J/Ntal!/?w !Jll<tPt:?:: Under thi,; hP1td i,; included the 
quartz tlmt i8 wrnd prindpally !l8 a wood finisher mid 
in thn num nfact.nre of >11mdp1iper, ;;conring soap8, 
etc•. 'l'bl\ larger proportion of thiB qtrnrtz is used in 
tlrn pottm·y tt!l(l g-!ttsR industry and i8 included with 
Hint aucl :f:eklHpitt'. 

tlw•nf't: The stati,;ticR l'C\lntn to tho production con
snnu\!1 in the nmnnfocturo of g1unet pttper !ind emery 
whnels. 'I'he paper is mmd very oxtonsively in the 
m1mnf1wtnrt~ of l>ooti,i and shoes. Garnet iH found in 
nuwy o:f the cryst!tlline roelrn, usunlly associated with 
miea in p<lgnmtitic dikes. 

(]rl?1dNtmwN and pnvp8imuw: Tho grindstone elaHHi
fanttion iH composed 1tlmost ontirely of tho stones cnt 
from the Lower CnrboniforouHsimd,;tonn heels ol' Ohio 
nncl ·woRt Virginitt and tlrn Lowet' Mnr;;lmll series of 
Miehigllll. The Ohio and West Virginia H1mc1Htoue 
is milled thn "Bnroa grit," because it has been so 
cx:tensiv(11y quarried at Bcm~a, in Cuyahogii county, 
Ohio. It ii; generally IL finu gmined uml homogene
ons variety. The color viirfos from it light drah to a 
lig·ht or i,;teel blue. Tlw pnlpstones included fn'e 
made :from the Pcninsul1t grit of Ohio, 11nd urn used 
for grinding wood pnlp for tho manufacture of paper. 

11~fasm•irtl em•tl1, tn'poU, cmrZ 2n1111,ice: Here are 
included all porous, siliceous earths of organic origin 
used in the manufacture of polishing powders a,nd 
scouring soaps, water :filters, fireproof building rna
terhils, etc. This classification includes also the solid 

pumice stone and volcanic ash which are used. in tlu' 
manufacture of various polishing powders and ticonr
ing stones. 

0/l8toiw8, wlwtstmw8, and scytliestmwN: 'L'he tt~l'lll 
"oilstonc ".is nppliccl to all stones used for sbarpeniug
tooli,; to which oil is generally applied, but the Hllllll' 

Htone may ho called an oi1stone or n, whetstone n1Hl. 
perhaps, a scythestone. The matorials from whidi 
these Ht.ones are made are variable, but nro of HP<li
mentary origin, mid include quartz-mica-schist, sn.ml
stonc, novacm1ite, iwcl the intcrmedinte stones. 
Alimdnnin: The metal is obtained by nuurnfoctnrin)! 

processes, mid the statistics tire thcrdore exclr:i11'1l 
from this report. The production, whicli !Llllotmted tu 
7,300,000 pounds, is mentioned in the report on hnux· 
ite, which is the chief ntw imiterial nsed in it.A nmntl· 
facture. 

.Li1it'iinony: This.mineml is used chiotly for nrnkinµ: 
alloys with le:acl, tin, zinc, and other mct!tls. The 8Hp· 

ply is obtained from foreign and domestic antimo11~· 
ore8, lmrd lead, nnd regulus, or nrnfal. There WllH uu 
production of antimony metrLl from domestic Ol'I'"' 

during 1()02, ILlld therefore DO st!i(;i:,;tics !Ll'O prCH(llJf'.i•1l. 
The quantity derived from other sources W!LH ostim1tb•1l 
at 12,510, 739 ponuck 

.Jl.rHr.m,fr: Arsenious oxide (white 11rRenie) is obtai11Pd 
in tho trentmcnt of golc1,. silvm', loa.d, or other itr:-;rnknl 
ores, and being ft l':leparnte nrnnufoctnre i8 not shown in 
ceni,;us mining 8tatistics. The production of 1u·:·wnit• 
for lfl02, ns reported by the Geologicitl Sunny, w11,. 
1,353 short tons, vnluecl at $81,180. 

A""be8fo8: Two distinct minern1s are mhrnd ancl :-;o) 1 l 
undcir this name. One is n vill'iety of amphiholn 111ul 
the other is tho fibrous vnriety of serpentine, known n"' 
chrysotilo. Tho latter variety iH tho more valtmhh'. 
lmt the production of thi; United States consistH prin ~ 
cipidly of the former. The statiHtics cover tho pr11~ 
duction of both varieties. Asbestos is used in !11\" 

manufacture of fireproof nuiterials and wherever it 11t1n~ 
conductor of heat is desired. 

AsplialtH?n and l!Uwninoits rook: This classiJicid;h in 
includes the product obtained from the mining of Hit• 
variow,i kinds of hyclrocnrbon rocks tlrnt haYP un 
aspbaltic base, nnd some of the purer forms of bitn111t·n~ 
ns elatorite, gili:;onite, 11ncl uintaito. The stati1-1tirio. 
clo not include the asphaltum by-procluets of petroll'IHU 
refineries, these being· classed as manufacture,;, 01· th,• 
semifluicl bitmncm-maltha, or brea. 

Ball clay: See Clay. 
Bar·ytes: What is known commercially ns h1uytt'I'> i~ 

barito, a helwy, white mineml, used principally in tlw 
manufacture of paints and often called heavy spnr~ 
from its high specific gravity. A largo proportion of 
this mineral is mined in lt11 irregular manner by farmr•t·H 
and others who work at such times as their other employ~ 
ment will pArmit. The reports for all classes of opllt'a
tors are focl udecl. 
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Baumiti>: The statisties for bnuxite covm tho entirn 
production, which is cornmnwd mainly in tho m1umfac
tur(~ of 11lmninum, 11\though eonsillmahlo ii' nsl'd ·!'or 
tho manufocturP of alumimun snlplmto and c1·ystnllized 
al um. 

Bi.wm.tl1: Thorn was 110 production of hismntb nm 
reportnd for l\l02. Tho rn·od.uctiun in 1\llll was re
ported m; :ns. G short tons. 

.Bilu.11dmm8 n;d:: Soo Asphaltum aud l>iturniuons 
rock. 

.Bl1.wdone: See Stonc-S1rnd:-;t01ws 1t11c1 qunrbitrn.;. 
Bo)'(fai: The entirB prodm•tion of thh-: J\I08t impor!:tt11 t 

salt of horic ttcirl w11H obtai nrnl from the cofoumuite clo
po::;its in California and tho lllttrsh <lepoRils of N evadn 
and Orogon. Tho statiHLics include thn relining of the 
crnclc homx, which is clo:mly allied with thll miniug. 

.B1•m11/111!: Bromine iH ono of tho ulmnen IK ru latnd iu 
itH chemical qunlitios to chlorine 1t1Hl i()(linn. It iH n 
deep redcfo;h brown liquid o:l' a vury <liH1tgTeoahln odor, 
cmitliing· 11 hrownhih vnpor at ordhmry tmnpnmturu. 
In comhitmtion it iH J'onnd .in minutu <[tlllntitinH in Ht>ti 
Wttfol' ttml lllllllY Httlilll\ Kl1l'ing·H; 0(',(\tll'H tthm in tlw 
mi1wr1d hromyritl~. A lnrgn proportion ol' the pr{)(ltwt 
is ohtain(ld frolll <l<']H>HitH in 1\'liehigan. 'l'lw proc<'HS<lH 
are Houwwlmt Himilnr tu thmrn llHn<l i11 tlw prod1wtfon of 
snlt. Hoth snlt 1t1Hl hrnmhrn nl't\ e\nc;Rml Hi'i n11mtrf1w.tm·1~H 
nnd Pxo!tulud from thiH report. 

IJ1t111wto111w: Hee Al>rnHfre nmtori1tb·---B11l11•Hl:o1wK lllHl 

lll i!lH f:OJ\l\H, 
(.\n•lim111fr 1~f .wl(l1t: ThiH prod net. iH tlw l'l\:·mlt of imic

l'HH<'H ;;imilar to tltoso u;;od in tho 11mnufonture 01' Hnlt,, 
hning obl:ninml b,r tbn :-;olar or 11rtilici1tl <lYnpomtion of 
allrnline w1ttnr;;. It, RH wnll a:-; i;alt, was elaHHod llH 1t 
nmnnfactnrad prodnct at tho C<'llHUH of moo. Tho Htn,
tiHtics, !ihOl'l'fol'C', Ill'(\ Ol!litto(l from thiH l't\pOl't. rl'lto 
entim production, 4:,HOO tom1 of rnliiwcl sodn nHh, v1tl
uod nt $i>O,OOO, i'or tho ytll11' 1002 wns obt.uinrnl l'rom mw · 
OHfath1hilmrnnt, tlrn Inyo Dovo1opnwnt Company, o:f Inyo 
county, 0111., with g(\neml oflicoH at CitrHon Ui ty, N <wacl11. 

Oa1'VO?'ll1lftll'ln: 11:1 lt product of mrt11nJ'acttll'eH, and, . 
therefore, not inoludod in thiH report. ltH composition 
iH, Cftrlion, 32 per cont; Hilieon, ()8 por cent. Jt c:orne:-1 
from the i'nrn1ten in tlrn Hhapo of bhek erystnls, which 
ftro crtrnhed, wnshnd, driod, and siftod to nnHonn Hizo. 
At tho factory of the tio1e nmnnfactmorl:l, n,t, Nin,gartt 
Falh;, the production in mo~ Wl\8 a, 741,500 poundf!, 

lWr,,~tite: Seo Strontium ores. 
Omwiit: The 8tntisties rolato oi1ly to the cen10nt

hH'tl11nd and natnral rock-manufactmwl by 08tttblish
mm1ts engftged in qrnirrying, but in addition to thiH 
prochwt the totitl prodnc1iion of cement !LS l'opoTtocl to 
tho Geological Survey ii,; ah;o mentioned. The marl 
excavated ancl used for commit is shown here, n.nd not 
under l\farl .. The man ufaeture of pozzuolnna, en• ce
ment from furnace Hlag, is not included. 

Ol1romio l1'on m'tJ: See Steel hardening metals
Ohrome ore. 

Ola!f: Inclnde:,; lrnolin, hall clay, fire cfoy, slip clay, 
Ktonnwitro dtL.)', pipo clay1 torm cottit, and othor v1trie
tie:-1 of eltty mino<l and i-ml<l ~\S snch. ThCI Btn,tlst1cll clo 
not iuelndn tho clny minod l>y opomtorH who co11i;ume 
tlwil· output in tho m1tnnfactnrc1 or brick) pottery, and 
other cl1Ly productH. 

Uoai: Hoth tho itnthracito ancl tho hitumiuo11:,1 coal 
mint's 1trn inolnclecl in thiH dassification, tho statistics 
l>ning; p1°eH<int:ocl' Hepamtely. Umlm· l>il:ttminoui; i:-i in
ulrnfo<l somihitrnninotm, lig;nito, 11ml wmo eoal lm•ally 
known m1 nntlrnwito. The 1tntlmwite iH Pomrnylvnnitt 
anthrncito, which is pmctically tlw whole\ production. 
Tho total;; fol' bitumi110118 coal inclnclo the ontput of the 
i l'regular, smnll p rodm·.ern. 

Uoll/llt: Soo Stool lmrclm1ing- motnlH--Niclrnl nnd 
cohttlL 

01k11: Coko iH not i;hown, lHwttnHn ti 1rnunrfacLnrocl 
nrtieln arnl roportnd tti'i sueh nt tlw t'lHlSHH of 1!100. 

O;pj)('J' 01•0: 'l'hn i;tatistfoR of Pmplo)'lH!H, wagt!s, und 
l\X[H\IJHPH rol11,t,e to tho rnim•x lH'o<ludnµ; l'oppur 11:,1 a 

protluctof chinf val no; l>nt ti](\ total q1mutity llll(l valtw of 
t.lw coppm· olitttinnd from ttll m·m~, ii11•ltuli11~ t.hc1 prn<hw.t 
of Hil vnr minnH, iH indndml, thn nmonut;; olit!Litwd from 
thn <lilformit dnHHPH of orl1 lming g'i nm :,;opnrn t 1• ly. 
(Seo tlold and Hi I Y<\l',) 

( 'i,rundum: t:)m) i\Jlm;-.;ivn m1\tnrir1,b- Corn ml nm nnd 
(\Ill(\ l',Y. 

01'11.~lud Nli!l'l: Tltix j;; a ma1111f1wtnrncl prorltwt. nnd 
Lhnnd'oro not i11nlmh1d in Lhi;; n•poit. It. is HHP<l l1y 
gmnitn lln(\ mnr1ilo tmLtor:-;; nl;;o in Hawing, g'rIJHling·, 

. rubbing, m1tl poliHliing Htono, nnd l>y gluHH grintlPrH, 
Th(I Ho lo pro<lne<!l'H numnfacturml'i:·lii,(1011 pot1rnl:; in l1Hl2. 

lfl',11111ltc: Tlwrn WttH 110 pr<Hltwtion of thiH rnitH1r1tl in 
Urn 011il:l\d ~fatl'.l\H in 1!102. It iH a Jlnoriclo of Roclinm 
arnl aluminum, found nlm<mt <'.Xt'-lltHh'l'ly in Orot'.nlttnd 
nnd i;011rnLime8 enllod Ch·ennlancl RptLr. It ii; nHod in tho 
mn11nf1wt;nro of: aluminum and :-;oclinm mtltH, 

OrJ/Ntallhw qwti•t,;·: Seo A hrnHi\•n 11mtorials. 
.!Jolrnn/t1w ,• 801~ Stonn-Limostom~H ttlHl clolomitoA. 
Ri111!J'1/: So() Ahr1Lsive mtiterinlH-Cornndum nnd . . 

emery. 
]i}.•/d,'1))((1'.' Soc Flint rind fold8pttr. 
J1;.•1•1•011Ul?1{/(l11e811: 'l'hii; is nn 11lloy o-f iron and man

gm1e;;o mmtl in tlrn ma111rfocture of BcHsomcr stool. It 
ii; tt manufoctnrccl ltrticlo nnd tluiniforn i::; not. im~luded 
in conKns mining :;tatifitics. 

F/1mm8 t11lo: Soo 'l'n.lc and H<>npstono. 
Fh•1! t!lii!J: Seo Ohiy. 
Fr'1'.nt: See lI'liut 1md felcl8pnr. 
Flint andfeldNpar: Thi8 clnssilimtion includes tho 

Jlint or quartz mined as such, bnt doc8 not include tho 
crystalline q1mrtz used for wood finishing or thonmnu
faetnrn- of scouring soaps, ·which iH Hhown under tho 
class of: Abrn,sivo nmtorfals. Statistics 11re rilso shown 
for the entire production of :feldspnr, which is mmd 
largely in the pottery and porcelain industry nnd in tho 
mann:focture of scouring . .:;on,ps and wood fillers. 
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Ji'/11m'8par: Fluorite of jfoorspttr is a mLlcium fluoride 
that is generally found in veins in limestones, s1111d
stones, mica sbte, day, slate, ::wd gneiss. The sfatis
tici-; cover the entire production, pmctically all of which 
is nsecl as n. tluxing material in steel works anc1 blast; 
fm·rnwcs. 

.Fnllc!''8 (Ja·J'tli: The. greatest part of this earth-rt 
matmial rosPrnbliug clay, hnt commonly lucking plas
ticity-is obh1ined in the vicinity of Quincy, Fla. The 
ontirn production is included. It is used in fuUing 
wool and deodorizing mid chtrifying fott'l, oils, rmcl 
greases. Hdineries of lard, eottolene, and allied prod-
uets are important cousumers. · 

Oa1·nd: See A hrasivc materials. 
Gold and 8ll1ic1•: The statistics for gold rmd silver 

cm hrtwn both deep and placer mines and development 
work, and also the reduction mills and ore dressing 
work:-;. In many instances gold m1cl silvel', m1cl in some 
caseH copper nnd fond, ure obtained :from the same ore. 
The :-;tatisties of employees, wages, and expenses :for 
the precious metals n.rc, tlrnrcdor<>, presented in tho 
siunc tn,hlm;, bui; t.lrn production of en,ch metal is 8hown 
snp11mtely. Tho Yttlne of the product is the value nt 
the mine to the miner. 

(h>an/te: Sec Stone-Siliceous crystnJlinc rocks. 
(h'(ipldte: This rninernl is sometimes called plum

ll!Lgo, black len.d, or pot lead. It occurs as a form of 
carbon, and is tbe hist form nssmned in the •naturnl 
chunge of vegetable matter into tt mine.Tai. The statis
tics include only the produdion ancl refining of the 
natural graphite, which hi olltssecl either :1s crystulline 
or mnorphous. 

G1•eerwancl mm•l: See Marl. 
Grbul8tone8: See Abrasive materinJs-Grindstones 

and pulpstones. 
lhirul8tones and Jntlpstones: See Abrasive materials. 
Gy_p81l1n: The stn,t;istics cover the crude gypsum:__tt 

calcium sulphate-marketed as such; also the product 
ground into lnnd plaster and that ct1lcined into plastm· 
of Paris and wall or cement plaster. 

IfidnuJrite: See Steel hardening metals-Tungsten. 
1nfu801•1'.al eartli, tripoli, and pw11i1'.cr3.' See Abrasive 

materirtls. 
/1</diwn: See Platinum and iridium. 
.1NJn ore: The sbitistics include\ t.he different vt1rieties 

of iron ore gencmilly classed as (1) reel hematite, includ
ing all 1tnbydrons hematites, known by vnrious names, 
such as reel he1rn1tite, speculitr, micaceons, fossil, slate 
iron ore, martite, blne hematite, etc.; (2) brown hema
tite, including the Y!trieties of hyclmted ses<1uioxide of 
iron, recognized ns limonit.e, gothite, turgite, hog ore, 
pipe ore, etc.; (3) magnetite, thmm ores in \vhich iron 
occurs ns magnetic oxide and including some martite, 
which is minecl with the magnetite; (4) m1rbonate, those 
ores which contain tt eonsiderahle amount of carbonic 
aeid, sneh its spathic ore, hlackband, siclerite, day, iron
stone, ete. The statistics for rnanganiferous iron ores 

are t1lso inclndod. Argentiferous mangnniferons inm 
ores are inchided in some cases with .iron ores ttllll i11 
other cases with silver, according to the rel!1tivc <'Olli· 
mercial v11lne of the silver and iron contents. 

Kaolin: See Clay. 
Lead m·e: See Le1td and zinc ore . 

. Lead and zhw 01'e: Only 11onanriferous and 11011ar

gentiforous lend and zinc ores are included. l [; i~ im
practicable, in a majority of <'ases, to Heparu.tt• tl1t• 
statistics of employees, wages, and expcm.ms hH.·.idN1f 
to the production of each metal, and they are comhim•tl 
in the fables, lmt the quantity nnd valne or rnwh, a1111. 
in some cases, other statistfos are shown sepnrn l l'I~-. 
Totals for both lead and zinc include the dressing of 
the ore ltt the mine prepn.mtory to its treatment 11t. t lw 
smelter. The v11lue is that of tho contents nt tho mim• 
to tlrn miner. A considerable proportion of tl1t1 h•atl 
product is obtained from silver ore, which carri<'H with 
it also some gold. All the statistics relating to m·gvn~ 
tiforous lead ores, inclncling· the vrtluo of prodnl'l 1 nn• 
given in the report for go1r1 imcl silver mines, sbllWU 

nncler Gold and silver. 
Lep/dol/te: See Lithium ore. 
Dlmestone: See Stone-Limestones and do1omitP;;, 
Llm.e8tones an(Z clolmnites: See Stone. 
Li'.tlia1•ge: This is a leitc1 pigment, classed with whih· 

load, reel lead, etc., and boing o btainecl by a prot!'":-< nf 
nmnufacturo is not included in statistics o:f mini11g'. 

L1:tJdmn m•e: The two minerals thus far mim11l fnr 
their lithium. contents are lepidolitc nnd spodunw111·. 
Lepidolite is a lithia mica, in part a metasilicnh• n f 
aluminum with potassium ancl lithium and ntrying
amounts of fluorine ancl hydroxyl. Spodumern1 is n 
metasilicate of aluminum and lithium, genemlly 1•nn ~ 
taining a little sodium. It is not the metal lit.hhuu 
that is used in the arts, but its salts, p1:i11cipally lit.hi mu 

. carbonate. This is used extensively in the prepnral i!l u 
of mineral waters for medicinal pnrposes anc1 in tlu
manufacture of effervescing lithia tn.blets. 

Litlwgmpliio stone: This is an even grained, c·ompiu ·t 
limestone, usually of n. drab or buff color, like t hn t 
quan'.ied at Solnhofen, Germany, ttnd is used by lilhog:
raphers. No production was reported for tho S"nr 
1902. A report was received from aqlml'l'y in Kmitrn·k y 
that did only development work and prospecting. LI! h • 
ographic stone has been found in TalladegfL county) Ala. : 
in Kern county, Ual.; in Illinois; at Anamosa, .JoaL•,.. 
county, and in Van Buren county, Iowa; near ElizitlH•1 h. 
town, Hardin county, and in Clinton, Estill, I\:nntou. 
Rowan, and \\Tayne counties, Ky.; at Saverton, Hull,.. 
county, Mo.; in Clay and Overton counties, Tenn.: HlH\ 

in Llano county, Tex. The world's supply, hoWPTPr~ 
has been obtained mostly from the quarries at fiol u. 
hofen, Bavaria. The imports for the year ending .I 11 tu' 
30, 1903, were valrn~d at $131,015. · 

Jliagnes·ite: This is magnesium carbonate. Tho miu
ing is confined to California. Only one prodncor l'Q. 



PLA.N AN l> SCOPl~ OF IN Q,UIHY. 2D 

ported, and the statistics are grouped with All othor 
minerals. 'l'he mineral is used 0<1pecinlly in the nm1rn
f1wtnrc of nmgnesite lnfolrn for the rdnictory lining of 
furnaces nncl the numnfacturo of carbon-dioxide gm;, 
"When crnclo magnesite is decomrioscd hy sulphuric 
neicl there is it by-product of nmgnnsium snlplrntt', or 
Epsom salts. Both crude and calcinccl mngne . .,ittl tmi 

included iu tho stn,tistics. 
.J.!fi.n1r;1u1ese m•e: The :,itatisticH for mangmu~so ore 

include ores carrying over 4:1:.B por cont of' mcbtllic 
nmnganese. ThCI rnttugttniforous iron or<~H ttl'<\ treatod 
undor "Iron ores," ttnd tho m1tnganU'erons silver orns 
in some cases under " Sil vcr " ttnd in oth or rnti:;ns nu cl or 
H Iron ores," aecording to tho rchttivo conmrnreinl vitlno 
of the silver and iron contents. The chief: nso of mn,n
gunese hi in tho numu:f:ttcturo of Bessomcr stool. 

.Jfa,rbl1'.' See Stone. 

.J.llad: Marl inclndos tho green, blue, rod, ttml yellow 
clayish earths nsocl ns fertilizers. 'l'lrn marl cloposits · 
extend from N<lw ,forsoy to North C1i1·oli11a, hut tho 
mine:; included 1n the stathitics iu·c in Now ,Tt•1·:,;oy am1 
Virginia. In New ,J Ol'Hoy the entire prod net il'l applied 
to the soil in the natuml stittc, while in Virginia j(; iR 
driocl iind ground for mm in commordal J'mtilizcrs . 

.J.lfi1)tt: 1'horc iu·c two vttrietic1:1 of cnmnie1·cial value~, 
museovite nncl phlogopito, lmt tho :1'01·urnr is moro 
eommonly :fouutl itnd mined. Tho valno of mim1 dn-
1wnds on its oecnrrcncn in hlocks or mnssps l:hnt are 
cttp1tblo of being split into shoots It sqmtre inch or moro 
in Rizn, and the value , o:I' theso 1-1lrnnts incl'eascs wi(,h 
tlwir size, which v111'iei'! from 1 iiwh i;qnaro to 8 hy 10 
inehol'l. Soap mien,, g-rnnnd to tL Jlonr, il'l nsl\d in tho 
nmnn:fn.ctnro crJ' wall papers, luhrknnts, firnpronfing 
nmterials, novoltie:-;, etc. Shoot mic1t is ul'!od chiefly in 
stoveR, :for chimneys of inmndoscont lights, nml for 
the insulation of olectriml 1tpp1tmtui-;. Tho st!tti.'l!iics 
emlmtce both sheet 1t11<l scrap rnim. A considomblo 
proportion was mined by smitll, irregular opomtors, 
and tho Htati::itieH :!'or them 1tro i nel rnlod in tho total. 

1lli1l.~to;w8: See Ahmsivo nmteri1tl1-1-Bnhrl'!tonos 1tnd 
mill:,; tones. 

j}fbw1•11l JJcdntN: 8ee Minerul pigments, crudo. 
.J.lfhwNtl pi'.rnrwnt8, c1•1.ule: Iuclndo tlrn productiion o:I' 

ores u:'icd in the mannfactnro of mineml paints. Tboy 
cou:-;ist of iron ores (red itnd lmrwn hcnmtitos) that itre 
ground and used in tho rnttnufocturo of 111oti1llic pniut, 
and arc not included in t;hc production of iron ores for 
the mEtnufacturo of iron; clay or other <lartlu:1, indud
ii1g 8dme mined 1t8 '' V cnethm reel," contldning iron used 
in nrnking yellow', red, nnd brown pigmcntH (Huch us 
ocher, umbor, sienna, etc.); carbomtte of zincr slate (cH' 
shu.le) and soapstone, ground :f:or pigment. No statis
tics of manufacture are given except snch as 1ire insep
arable from tho mining. 

.Jlf.ineral waters: The report on manufactures of the 
Twelfth Census and the annual reports o:.f the Geological 

t:lnrvey contain statistics concerning the production and 
snle of mineral Wltters. 1'hrnm statistic:; have been omit
ted from Llw census of Ul02 for the reason that minoml 
watorl':l are not eom11rnrcinlly classed ail the product of n 
mine or <1m1n·y. 'l'lwy nre produced nuder conditions 
that arn ontiroly difl'errn1t from thoso prevrtiling in the 
milling industries. 'l'he employl\e:-; engaged in the in
dustry m·n deynted ahucmt tixclm:iv1•ly to the prepnm
t.ion of tho proc1ud l'or tho. nmrlrnt, m; there is pract.i
cttlly no oxpom;e incident to the production o:f the water 
itself. Tim total production for 1002, as reported hy 
!iho Goologicttl Survoy, w11s D4,85H,.J:51 gitllons, vitluod 
at $8, 7HB, 7H1. , 

))[ol;1;bdow1tm: Soc Steel lmrclening metals. 
j)fi.nurzlt1!.' Thfa mineml is essontin11y nn anhydrous 

pbosplmto of the rare 111irth nrnt1tls corium, lanthanum, 
nncl didymium. It is inined for its thorit1 contents, 
whieh nro m.·nmlly from B to ll por <'lmt, but hiwo been 

· :f:onnd to v1try from 1t frnetion of :1 pin· cont to 3~ l)<ll' 
cent. Tho commm.·cial tleposits of' mo111tzito are found in 
phwors of Htreiuns nnd rivori:;, 1tll'lo .in old sand ttn:cl gTtWl\l 
deposits of :formor s!;re1tms, ttnd a1·e worked by sluic
ing the sands m1cl gravols, prineip11lly by Hnutll, irregn
lu.r opnmtors, just ltH pincer gold b wn::;lwd. The thorin 
in tlrn nH>ntlzite nncl, in mm.ih Hnmlltn• qnm1titfos, the 
lnntfownm nnd di<lymimn ttro nst1d in tho nmnnfactnre 
o:I' the cy lindricitl hood 01· nuw tle of incandescent gas
lights. '.l'ht1 cnrium oxal!tto obtained in tho sop11ration 
of tho oxidoH is Hi'!Od in ph1trmncy. 

l\~tt1l'l'lll r111.v: The stL1tif.1tieH ro1ttto oxdusively to the 
prodnetion of imtuml gai:;, 11nc1 tho v1ilue of tho product 
is thn valne nt the point of consumption. Tho potro
lt1um p1·otluoocl by gtts companies and the stath;tics pnr
t:ainiug to it ttro included in those for petroleum. 

1\Tt'.ukd: Soo St;eel hnrdoniug· metals-Nickel nnd 
colmlt. 

.N/okel and aobalt: Soo Steel lrnrdcming nwtnlR. 
Nitmtti <tf Mdrt: No production of uitmte of soda 

wns reported for the United Stf1tes during the yein· 
Ul02. A schedule w11s received from one Cali:l'ornin. 
company owning lt mi no in Nevada, at which clevclop
mon t work only wa8 clone. Tho world's snpply is oh
tttined principally from the 1mtur1il beds of Chile. '.L'ho 
tot!tl imports from all sources :f:or 1002 were (HH,348,800 
pounclH, vn.luecl 1tt $iS,DDtl,205'. 

J.Ytn1amtli:te: Seo Abrasive umterhils-Oilstone::;, whet
stones, and scythestones. 

Ol)lwr: Oeher is a pigment used in tho nmnufacturc 
o:f mineral paints. See Mineral pigments, crncle. 

Oil8tones: See Abmsive matorials--Oilstones, whet
i:;tones, and scythestoncs. 

01'ange m1:neral: This is a lead oxide pigment largely 
used for paints. Being classed as a mnnufocture, it is 
not included in Census mining statistics. 

Ozooerite: This mineral is also known asmineml wax . 
No production of the mineral, as such, was reported 
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for 1902. The entire. product is 'obtained in the treat
ment of asphal tum, and therefore is classed for census 
purposes as a. product of manufacture. 

Petmleum: The statistics relate exclusively to the 
production of crude petroleum. Petroleum refining is 
classed as a nutnnfacture, and the sb1tistics 11re included 
in the census of manufactme1:1 of HlOO. The produc
tion of natural gas by petroleum companies has been 
elimirn1tecl from the reports for such companies, itnd 
the statistics are included in the classification of nat
ural gas. 

PlwN.JJlwte ?'ock: This is a ·name given to v11rions 
mineml depo1:1its, consisting htrgely of calcium phos
phates or iron and alumimt phosphates, and used in the 
manufacture of commercial fertilizers. The sfatif,;tics 
include the preparation of the rock for market when 
this is done at the qnany. 

P/q ·h·m1 : ThiH is (\lassed as 11 mn;nufaeture and was 
shown at the census of 1000. It is not included in 
mining 1:1tath;tics. 

Pipe clay: See Clay. 
Plati'.nmn: See Platinum and il'idinm. 
Plati'.nwn 1111cl 'tn:d/wn: Almm;t the ('.ntire proclnc

tion of the rare metal platinum is obtained from placer 
gold mines. Iridinm is closely associated with phti
mnu and, not mnnJgn,mating, has not ttlw11ys been saved. 
Somo pli1tinnm and iridium arn also secured in the 
refining of gold. Plittinnm occurs generally in the 
native 1:1fate. It is used chiefly iu chemicnl nrnnufoctnre 
and 1m11lysiH and in electrical work. Iridium is m;ecl 
for the knife edges of lmlanc<'8 and other hard wmiring· 
surfaces. There were no mines engaged in the produc
tion of platinum ore as a product of chief value; there
fore it is impossihle to show statistics of employees, 
wages, and expemies, such statistics being inclnckd in 
the report for gold. The production of pln.tinum in 
1902 from domestic mines, as reported by the United 
States G eologieal Survey, was 04 ounces, vahrnd at 
$1,814, and of iridium, 20 ounces. 

Pozziwlanci or slay cement: This is a nrnnufoeture 
and is therefore not inclnclecl in stath;tics of mining. 

Precious stonef.I: Under this heading are classed the 
following gems mined .or found accidentally in this 
country in 1!)02: Sapphire, beryl, mnernlcl, tourmaline, 
}Jeridot, quartz, amethyst, ag11tes, chrysoprase, silici
fied wood, opal, garnet, rhodolitn, amazon :,;tone, tur
quoise, chlorastrolite, mesolitc, pyrite, anthracite, and 
mttlinite. A considerable proportion of the product 
was the i•esult of irreguhtr work or incidental findings, 
and no employees, wages, or other expenses were 
reported for this portion. 

Pulpstone8: See A l>rasive materials-Grindstones and 
pulpstones. 

Pumice: See Abrasive rnateriah;--lnfusorial earth, 
tripoli, and pumice. 

Pyi·ite: See Snlplmr and pyrite. 
Qitartzites: See Stone-Sandstones and quartzites. 

Quic7.:s/lve1': The prodtwtio1i of this sil vor-·white 
metal fluid is confined to Californht and Texns. The 
statistics include the production nnd the reduction of 
the cinnabar from which the quicksilver is principrtlly 
obtained. The chief use of quicksilver, or mercnry (its 
scientific nfime), is in the mettillurgieal treatment of 
gold and silver. It is also employed in the m11nufactnl'c 
of vermilion, a pigment, in the mnnnfactnre of physieal 
instruments, ttnd us a medicine. 

.Red lead: Heel lead is classed as 11 1rn~nnfoctnrc, nncl 
is not shown in mining statistics. 

Bntile: Sec Steel hardening metals. 
Salt: For census purposes salt is classed as 11 umnn

factnrc, ancl the statistics are included in the report on 
mmmfoctures of the Twelfth Census. The total pro
duction for 1902, as reported by the Gcohgicnl Sm·\·ny, 
was ~3,849,221 barrels, valued at $5,G68,(i3G. The 
chief stilt producing states are Michigan and Now York. 

Sandstone: See Stone-Sandstonos and qunrtzitt':-<. 
SandNtone8 an,d qital'tzite8: See Stone. 
8olwelite: See Steel lmrdening moti1ls-'ru11gston. 
8cytl1e8tone8: See Abmsive mitterinls-Oilstonos, 

whetsfones, and scythestones. 
8ie1111a: Sienna is 11 pigment m;od in the rnitnufncturo 

of mineral lJaint. See Mineml pigments, crude. 
Si'.li1~n Mtnd: Seu Stone. 
8/lt'.cem.l8 l!l',l/8t!IU/111~ 1•ock.~: Sen Stone. 
Sil'1.•t1•: See Gold and silver. 
81ate: See Stone. 
Slate, [/ronnd .fiJ1• p!'.r111wnt: See Mineral pigments, 

crude. 
Stlp clay: See Clay. 
Soap8tone: Sec Talc and soapstone. 
18pi'.ege1 ei8en: Thhi is 1111 alloy of iron and mnuga

nese used in the mmrnfocture of Bessemer steel, ·nnd, 
being a mannfactme, iH not included in census mining 
statistics. 

Spocl11.1nene: See Lithium ore. 
SnmL HARDENING METALS: The statistics for these\·

eml metttls (except for manganese, which i1:1 shown sep
arately) that are utilized largely, or in an experimental 
wny, in the manufacture o:f steel or of steel produch1 
have been gronpetl nnder this classification. 'rhey are 
ebromium, molybdenum, nickel, titanium, tungsten, 
umninm, and vanadium. Cobalt is included because it 
is associated with nickel in the matte. Except for n icknl 
and cobalt, the value of which is the value of the matt<'.i 
at the mine, and tungsten ores, the value of which is 
their value more or less concentrated, the sfatistics are. 
for the crude ores. Under this classification are shown 
chrome ore, molybdenum, nickel and cobalt, rutilo, 
tung·sten, 1111d uranium ancl vanadium. 

Olw•o1/U3 ore: This includes the statistics :for clll'o~ 
mite or chromic iron ore. Ouly one producer was 
reported. The ore is used in the im111u:facture o:f:. 
bricks for basic open· henrth furnaces, and from th~ 
metal a ferrochrorninm alloy is lllftcle which is em~ 
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ployed i 11 the nmn nfactnrc of chromium steel. 'L'he 
chromium salts obtained !Ll'C nsecl in dyeing and in 
the mannfoctnre of coloring pigments. 

1llo7y71dmm111: Tho chief sonrm\ of thi:-i metal iR the 
mineral molybdenite, which is nsnally :J'onnd foliated, 
massivo or in Hettles, with a pcrfoct hnsttl cfoavage 
and n, metallic luster. Molylidouitc gc1rnm1lly occurs 
mnbcclded in or disscminatrnl thrcmg·h. crysl.,1111i1rn 
rock:>, principnll,Y gmnito, gneiss, aucl gmnulnr lime
i;tonc, nncl is found 11lnmdm1tly in tho \YeRtcrn Ht.ates. 
Besides being· m;ed in chcm1istry, mnly hdomu11 hnK in 
the lust few years heen fonncl to givn very limmiicial 
properties to steel. 

j_)Ticlcol ctud m7i1t1t: l\:IoHt of the oroi,; that cont1ti11 
one of tho1;e nwtals eontai n at h'nKt IL 1:1mnH am om rt 
of the ol;!rnr, nnd in the smelting of tho oreH hotlt tlto 
nickel itncl the cobalt gn into thn mn,tto which is to 
he relined. Tho product iH ohtiti11ocl principally from 
the smelting of loacl ore . .,; nt Minn I11t Moltn, Mo. 
Nielrnl iR used in thl\ mamrfad.m·o of tnhh1w1tr11 nn<l 
for coinage and miH<·ellmwous inu1>0HPH, lmt its llHrnt 
import1mt UH(\ is in thn nutnnf1wtnrn of n Rp(\(dn.l stl'nl 
from which 1trmor plntt~s, hHrn!:R, propnllor slmfts, 
ete., 11rn m1ttl('. 

R11tl!e: .RntilP. .is the only tit.twinm mitwrnl 111iuncl 
:for commurchll pm·poHns. Consiclnrnhln nxpnrimontnl 
work hns hP.tm demo with titanium in thl\ rn11nnfnctnr(\ 
of st.en!, hut so far ns known thn mot:al luts not yot 
h(~tin UK!'d in this way commercin.lly. Iron hitH hnnn 
mnch1 which contnirn; n considornJ>lu proportion 01' 
titnni nm. Dopo!<ib; nro found in It 11m11 her nf 1-1tnto:-;, 
hut tlw hod:,; in Virginiii urn tho <mly onos tlrnt Wt\l'l\ 

prncluctin\ in 1!102. Tho princi.p11J ttHl\ of rntilc1 at 
prmw.nt is nH ti!tminm oxido for t!oloring porcelain 
and in tho nutnnfo.ctnro of arWicinl tooth. 

Tun{/Nfrn: The :-;om·eoH o'f tnngHtcn nro Hclwditu, 
wolf:mmitc, ttn<l hi°Llmerito. Or tlw1-1<1, tho ono that·, 
can lw UH<JCl most ady1mtageonsly in rt\cluning it; to 
tho nwtnl, or to tJrn forroalloy, iH Hl'lwoli!:n, IL tung· 
state of c1tleim11. W olfmmite, which is the most 
ahund1tnli or the tungsten ore::;, iH It tungst!tte of fron 
mHl m1mga11(~so. Ilrtbnerito is vory :·drnilnr to wol
frn.mite, and iH essenti:tlly n mnngmu1:-;o !iungstnto. 
The chief use of tnngstcn, eitlwr in tho :form of tho 
alloy, as forrotungi,;tm1, or ns the powclorod metal, 
is in the nu1nu:factnre of: trmg:rten steol. 

llmn/.wn a11tl 1Jlln1uUm11: Thn mine mis lilmt arc 1:11(1 
source of nraninrn 11re nmninite, gnmmit.o (an 1dtcrn.
tion product crf nmninite), and carnotitc. The laHt 
mineral co11tain1; also n, considcmbln percentiig·e o:f 
vmmdiurn, 11 lead vanadate. Both nr1minm !'tlld num
clium are used in itn exporinrnntnl W!t}' in the n11um

facture of ,;toel !Llloys, and incroaso the tensile 
strength and toughnesR of tho steel. The metals 11re 
also in demand for their salts. 
SToNg: The i;tatistics are shown under the following 

heads: Limestones !Lnd dolomites, nrnrble, f:'ftndstones 

and qnartzitns, Rilica sand, Hiliceons <'rystalline l'Ol' ks, 
itnd slate. 

_Dl'lll1!do11eN and dolomlte.~: Thcst•. inclndo, besides 
the rntleinm carhou1tto (limestones), al8n stone con
t1tining mlcinm carl>mmtc :tnd magnesium cnrhonatn 
in yii,rying proportions ( clolomitrn;); 1tlso :fn1:1sili:fm·ouK 
shell 11ucl coml 1imm.;tono8. Thn i,;tatistics inelndn 
l imet'!touo nHnd for iron Hnx and in tho mnnuf:wture 
of lime. 

1J!i11·ble: Mnrl>le iH li11wstone t.lml: hy 1wt.io1t or heat 
lms l>Pnn tmus-fnruwd tn crystallin;1 form. 'With 
mnrhlo is inclnclud 80.rirn onyx lllltrhlo, or tnwortiiw; 
also It 811Utll amomit; of snrpt•ntiue or yord nntiquo. · 

Sa')/(hfrmeN 11111{ ljllfU'f.</fr,~: Thi:-; cl1tsHific11tio11 in-
1•lrnlt~s nll consoli1lntl\d Hltl\(1H. Among· (;ho Ynrietfos 
aro thn lihrnstrnw of Nnw Y01·k nntl PnnnHykaniit, aucl 
cnJrnn·eunH 81u1Clstonn; also thn :jnHper of :.;ontlrnm 
1VIhm<>:,;obt, t.lin ln1'tt of Do nghtK c:otrn ty, Colo.; gani:-;tnr, 
a <11mrLzil:l\ usml 1tK l'<lf1·n.1·.to1-:r umt(\rinl in :l\u·uacus, 
nrnl sonH1 hil;muirnntH sandstrnH'. 

Ri!/r•(t 81t11d: Tlw u1·u:-;hing nml grinding of tlw roc~k 
for tirn Jll'OChl!'tiO!l of silirn Hllllcl, llSl\cl largt\Jy in t;lw 
rn1tnnf1wturn <>f glnHK, is in a munliPr of cnsus do1w l>)' 
s1t11<lHt01rn qtmrrins from whi<"11 Hl<·>IW is sold ·l'or other 
pmpo1-1es. Bui; in t•asPs wlwn' nll, or 1u·1wti<·ally all, 
of thn proclnd; of t.lw qrnt1·ry wns nsP<l :for thC\ 111nnn
f1wt11r<\ o:f t.hiH sancl it wn:-; ti·m1.U!il 11:-; n <[rtlU'l')" n.ml tlrn 
81'.tttis(·fos 1n·n ii1e•l 11< 1 <'rl u nclnl' this dnsHi11<'1tt.ion. '!'hoy 
t1o not ind1ul(\ t.Jw digging· of l'nn<l from sanrl lianlrn, 
ri YPl' lmclK, Ptt'. 

8/!i1ir'Olt8 1'l'//Nt11l!i111· J"rJi!l.w: '!'his gTm1p of' roelrn in
ducloH gTa11itc1, grnd:4s, mien sd1is1·,, l1w1i, nuclo:,iifo, 
H,Y(1nitn, cpmrt~, p<>lT>hyl'y, 1i11cl (;mp. Tlwsc'i nrn U8Nl 
for Ynr.ious pnrpost'H, :-;ueli nK building storn\ :foumln
tfo11 work, lll<>lllllll(\llt.Jtl stone1, p1w.i11g blocks, (•nrli
Ht<HH\ an<! llag-st.0110, l'tllihln ltlld ern:,;Jrncl stonP for 
J'ipmp, nuw1tdam rrntcll', e0110rotL', and milrou.d bal
lilHL Tlw kiucls of strnw tre1tlod urn1or trap roek nrn 
tmp, di:th1t::.<', aucl <liol'itt', which arc qunrrictl oxtcu
siYoly in tho Nm1' Eugfancl KtntoH, tmd in New York, 
N(\w ,J t\l'HL\Y, and Pnnns~·lntnia, iwd tiro mmd largely 
for imving 1:1til1H'1' anrl road metfil; lms11lt, <11mrried in 
CnlHomiti :t'or thu snmn purposes; and g-ahbro. 

Slate: Slatn is qmtrriecl prineipnlly for roofing, 
hnli 1thm for nmnnfoctnro into sl!tlis, slates, slate pen
eilH, etc., Lim milling noceHsrtrily being done ltt. thll 
qrnt1Ti<18 whHn tho stock i:; wot. Slatll ground ·for 
pigment is inclmlrnl in Minoml pigments, crude. 

8t111w1n111•1.! d11y: Seo Cl11y. 
8t?'o11ti1111lte: Soo Strontium ores. 
8t1•01iti'1tm. n·res: The two minemls th!~t are sources or 

strontium salts aro celestite and strontim1ite. It is not 
the metal strontium that is trnocl commerci1Llly, hut its 
Sltlts. Those thnt are most in demand !Lre strontium 
oxide and strontium hydroxide, \yhich 1ire used :in re
fining beet sngn1· nnd nlso in the defecation of sugar · 
contained in molasses. Other uses are in the mannfnc-
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ture of pyrotechnics, medicines, and chemicals. No 
production of strontium minerals has lmen reported 
since 1897, when 40. tom.; of celestite, out of 150 tons 
mined, was shipped from Put in Ba,y, Strontian 1:->land, 
Ottitwa. county, Ohio. 

8ul1)ku1·: See Sulphur and pyrite. 
8ulplm1• ancl JJyi·ite: 'riie statistics for sulphur and 

pyrite, from which sulphuric ttcid is largely obtained, 
are grouped so as not to disclose the operritions of a 
cmnpany engttged in the production of sulphur. By 
far the greater part of tho sulphur is consumed in the 
mttnufactnre of pttpe1· stock by. the :mlphito process. 

There nre two kinds of pyrite, iron pyrites and cop
per pyrites. Pyrite, which is mined principally for its 
sulphur c011tents, is commonly ci11led iron pyrites, but 
that term includes marcttsite tls well as pyrrhotite. Prac
tically all the ore is treated for th~ mtmufacture of sul
phuric acid. The acid is used for medicinal and chemical 
purposes, and very largely in tho refining o:f oils, man
ufacture of paper, ferti.lizers, etc. Some pyrite is mined 
as !L by-product of coal, and this is included in the total. 

Tale and soapstone: The stn.tistics inclucle a small pro
duction of serpentine and the production ofpyrophyllitc, 
Uoth minerals being mined and used for the. same plll'
poses as talc. Three kinds of tnlc arc included under 
this head: Foliated, from which talcum powders, tailors' 
pencils, etc., are nrnde; fibrous, wholly mined in the 
state of New York and used in the nuinufacturo of paper; 
ancl massive (which is steatite or so1tpstone), used for 
slabs, washtubs, sanitary work, etc. The mmmfactnr
ing processes when conducted at the mines are included 
in the statistics. 

Tr.n·m cotta: See Clay. 
Tln: There was no production of tin ore in the United 

States during the year 1902 .. All the tin of commerce 
is obtained from the dioxide, which is c11llccl cassitorite 
by the mineralogb;t, and tinstono by the miuer. Some 
experimentnl or development work was done in t.he 
Black Hills region, ancl work was resumed on the de
posits iu the SantaAwt mountains in southern Califomia. 
Tin is nsed principully in the nrnnnfacture of tin plnte
slteet metal coated with tin. It also formH 11 pttrt. of 
several im1)ortant alloys. 

T)'(!JJ ·J'od:: See Stone-Siliceous cryst!111i11e rocks. 
Tl'ipoli: See Abrasive materials-Infosorial earth, 

tripoli, and pumice. 
Pitn[/&ten: See Steel httrdening metals. 
. limber: Umber is a pigment usecl in. the umnnfncture 

of paints. See Mineral pigments, crude. 
Urctniwn: See Steel hnrdening metals-Uranium and 

vanadium. 
Vraniuim and11anaitiitm.: See Steel lmrdening metals. 
Vanadiitm.: See Steel bnrdening metals. 

Yeneti'.an ?'eel: See Mineral pigments, crude. 
1V!wtstones: See Abrasive nrnterials-Oilstoues, whet

stones, and scythestones. 
1Y71:ite lead: White lead is cla:-ised iis a nuumfactnre, 

and not shown in the census mining statistics. 
1fo7Jh1,1rdte: See Steel hardening metal:-1-Tnug::;len. 
Zinc oro: See Lead and zinc ores. 
Zino wldte: Thi;i is it manufacture, nncl not inclnclecl 

in the mining census. 
There are many varieties of ores and metal:,; included 

in the cliffer@t groups or classiiictttions. These ores 
n,nd mefalB hrwe been describqcl ·with more or less cletriil 
in the reports for each classification, lmt in order to 
assist in the identification of the ore, the\ metal, and its 
rhemical constituents, the following table, with the ac
compi111ying- descriptive text relative to all ores of 
economic importance, is given: 1 

OUES 01•' J~CONOMIU Dll'!lH'l'ANCN. 

The accompanying table has been compiled from seveml authori· 
tative sources, 2 the ores under each metal being arrangerl in the 
order uf mineral species given in Dana's System of Mirrnralog)', 
sixth edition. 'rhe percentage compositions givon in tlu~t work 
have been adopted and the motallic content has be('n cnlculafoil 
therefrom where neeeHsary. In a mining region ono often heurs 
ores spoken of as running 90 per cent lend, 80 per cent zinc, nrnl 
so on, when the purest crystallized minerals do not contain stwh 
amounts of tho metals. The fonrth column of this tahln shows the 
highest possible percenttige of metal in the various ores, nrnl. tho 
fifth column indicates the corresponding amountl'l of metal in tlw 
short ton (2,000 pounds) of pure ore. In a few iustauccH the ori~ 
is of sueh variable or uncertain composition that the higlie~t JH.•r
centage of metal given by actual analysis ha8 been quoted, in,:te:ul 
of any theoretical amount. This hns been indimted in thu tablcl 
by the use of hrackcts. 

It must be remembt>recl, however, that, with the ex1~eption of 
some ores of iron, tin, and quiclrnilver (mercury), the motalliforonR 
ores as found in run of mine are not pure or unmixed minerah;; on 
the contrary, they are in complex associatfomi with one another. 
This is especially the case with Hilver oreH (of which thme aro 
some thirty varieties, counting rare comhiirntions), and, tu a smaller 
degree, with o'res of gold, nickel, m1timony, zinc, and some othor 
metals. Often it is tho constituent of low ratio but high pecuniary 

· value in theRe mixed mes that makes the mine worth working; Ot" 

such a constituent may be the by-product of reduction whfoh makes 
mining profitable. Fnrthermore, even with relatively pure ormi, 
tho accompanying gangue minerals-for instance, quartz, calcite, 
bm·ite, and fluorite-seldom can he wholly removed by hand sort~ 
ing or other means of concentration. These impuriti0s and tho 
mrnvoidable losses clming the processes of reduction inake tJ10 
amount of metal actually won from an ore foll far below its thcoret~ 
ical ehemical composition. The principal use of the table is to 
show the highest possible amount of metal that could be obtairwd 
from pure ores. · 

1 United States Geological Survey, "11inera1 Resom·ces of th~~ 
United States," 1901, page 967 ff. 

2 Lehre von den Erzlagerstiitten, by IUeharcl Beck, Berlin, lllOI ; 
Ore Deposits of the United States and Canada, by ;Tames F. Kemp, 
fourth edition, New Yo1·k and London, 1901; A Svstem of MinernJ. 
ogy, by Edward S. Dana, sixth edition, New Yoi•k, 1895. 
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CHEMICAi. NA'J'llllg.: Kiutl nf Ol't'. <~ht•1ui1•n\ cc1mpmdti1m. 

1 .·l/u111/n11111. 
I 

Fluorick ........... C!')'Oiit1• ............................ .. 
Oxi,lu . . . . . . . . . . . . . Corm11lmn .... ~ ..................... . 
Uxlrlc . . .. .. .. . .. .. ll11uxite ............................. . 

~\;r~,1~-:".::::: ::::::: :::::::: 
Al,ll1,.~ !I,O ................ . 

Silit!llle ............ Kuoli11ill' ............................. I! Jl,ll.Al,O".~ Hlo, ......... . 

Snlphifle ........ .. 
Oxi1lc ........... .. 

Ox!1h! ............ . 

A111i11w11v. 

f:ltlhnlt1!(grny 1rnlh1111n)', nutlmon ltc). 
Vulm1tlnitc l white 11ntlm11ny, ""Hill" 
montltt~). 

Stl!Jkonlte (11ntlmo11y ttdwr) ........ 

• ·l 1'81'1lit'. 

Mctttllfo ........... N1ttlY" nrsm1l1,, ....................... . 
::lnlphl<lt• .......... Hc11lg-11r ............................ .. 
Snlphitle .......... O!:\•hmmt (1111rlplgn10nt) ........... .. 
ArH1•11itle • .. .. . .. .. Lo liugittl .......................... .. 

\ 

f:lh,Ra ....................... . 
f:llt,Oa ..................... .. 

f:lhJla ..................... .. 

As ......................... . 
"\~:.K.! •.•.....•.••.........•. 

i~~~~~~~: : : : : : : : : : : : : : ~: ~:: : : : : 
Snlph1tl'.<l'llltlt'. .... Arscuopyritl! (mfHpkkcl) ............ FcAs~ ..................... . 

. lli611tlltll. 

Metlllli<' ........... 1 N11tlyo hlsmnth ...................... Bl ......................... . 
f:lnlphhlt! .......... Jllsmulhinlte (hiHmnth ghtll<'ll) ...... .11,14:1 ....................... . 
Oxltlt' ............. BIHmltt• (hlsmmh ocher) ............. Jl .. o,. ....................... . 
!!11r1t111111t11 ......... lllsmntitc (enrl1n1111tt! nf hlsn111t11) .... a 1ll<!t 1.-. + If"llf,tl,1 ·t· llq .... . 
8illrntte............ Enlytilo .............................. Hl.18l11t '" .................. .. 

G'rttlmi1rn1. 
Hnlphhh· .......... (tl'l~euonkitP...... .. . . . . . . . . . . ... • ••... < !tl/·l~ ••••.••••••••••••••.•••• 

(}hl'lllllitllli. 

Uxi<\1• (or l'hro· t~lm.11111t" (1'11romlu !r1111) ............. Ft!t:r,u, .................. . 
uuit1.•). 

(.\illftll. 

Ru!phlclt' .. : ....... Lh11111t'ito (1•11i111lt J•)'l'it"') .......... . 

Ars1.mltlt• .......... l4m111tite ............................ .. 
Hutphlll'HIH!lllt\ ..... I t:11l111ltitu ............................. . 
At'.<.,nicl" .......... 1 Rlrnllt'l'l1tllt1.1 ....................... .. 
H11l/1JmrRt!llitle ..... tl1111wotlot .......................... .. 
llx tlu ............. AHll11!1te(t!1U'thyt•olu1ll) ............ .. 
Arsl!Illl\e .......... Er)·thr!te (l\Ol111lt h!11(1lt1) ........... .. 

I cri)l)Jr: .. . 

Mt!lll1lill ........... N11t!Yll l\O}t]lt'I'" ..................... .. 
Hnlphi<h• .......... ClmlcoHltn (l'OJlfll'l' girllWl') ......... . 
Hnlphl<fo .......... Covelli to (llltlii,:o 1·11ppt'l') ............ . 
Hlliphltll> .......... Jlotnltc (!lClll\OUJ{ on•) .............. .. 

Snlphltl(' .... "'"'I nlutlt'llJlYl'ite (t:t.>Jlllt!l' }t)'l'ilt!H) ....... . 
Snlph1rntlmonlte .. I J!onruonltt! ......................... .. 

Sulpl11111tlm1111IW .. 'J'otmhe1lrito ......................... . 

f~11a~t1 ••• , • ~ , •••••.••.•••••• , 

( ~01\H:,t ... · ••••••••••••••••••••• 
<'uA~K •••.•.•..••..•••.•.••. 
( ~Cl.:\H1 ......... ,,., , , , •••••••• 
(t:ul•'o)A'H ............... .. 
Jluul>lfnl ................. .. 
<!oiAH,Oe·l·H ll,O ........... . 

Cu ........................ . 
( ~ll: ~ ........................ . 
Cul4 ........................ . 
<:nal•"l!i-i" .................. .. 

('ul1'1.1H11 ..................... . 
tl'lt, cn,):.f:lh.H,, ............ . 

Cu.,Hli,H; .................. .. 

flulph11rsonilo ..... Ennrgittl ............................. CuaAH!l.1 ................... .. 

Chllll'itlt'. .......... Allll'ltlllitl' ............................ cunlu.B Cu (OTT), ......... .. 

Oxl1lu •..•...•.•..• 
Oxlcle ............ . 
Ottrhunatu ••••••••• 

C11rlmnntL• .••.•••.. 
Cn.rhonntll ..•...... 

Cupritll (rub)· t!opp(•r) ........ : . ...... 
rl'mlol'it(~ (nWhWOJlftp 1 hlitek l!OpptH'), 
M11i11t•hitL• (grl'tm <'nrlumnto of <•op· 

}llll'). 
Aznrltu ( h!nu n11rh111mto of t•oppm·) .. 
Chl')'HOClllll\ ......................... .. 

<ioltl. 

cu,o ..................... .. 
CuO ....................... . 
CuC011.lil1(\>lI), ........... . 

2 C11CCl:.,.(:11(0H1, ......... .. 
CnSIO;·t·~ H,O ............ .. 

Met11!11<1 ........... N11tl1•<1 gold........................... Au ........................ .. 

1

1'1•!' t•u11l Di' l'otlll<lH of II 
nwtn1 JH'l' 

nrntltl. :lwrt ton .... 
Heinut'ks. 

1~.H 
fi'2.tl 
:1\1.l 

!W.tl 

71.-1 
~a.a 

1110 
70.1 
til 
i:!.H 

ltll) 
Ht.8 
SU.Ii 
.~ll.li 
7fl 

,,,, 

f1:.!.] 
1 Cl',011 ·lls.u 

n;. o 
:,!.", ~ 
:l:\f> 
~(). 7 
~a. H 

llp lt> :1~ 
~tl. fi 

mo 
7\1. H 
tit],.( 
lifi.li 

a1. i; 
13 

r.2. 1 

tH.r, 
HK.R 
711.X 
1\7, •l 

100 

:li1ti 
1, 00H 

78:.! 

•HH 

1 1 ·t~H 
1, !lll!i 

1, ·hill 

2,til)() 
1,.w~ 
Ii 2t!O 
1,·lii!i 

8, ()()() 
1, fi~H 
1, 7ll~ 
l 01'' 
1'.r.oii 

ITH111l 1t!HO 118 11 sonr<'l' of Rrulimn mul its t't>lll[Hlllllll,.., 
Tl:-it!d~ lwwnvt•t\ nH>Ht1;ii ns un nilrn~ivt1 • 
Oftlm f11rniHht1H more nhnuinmn through p1·csunPL~ 

of otlwr 11x!th'" in tlw nn!. l'rindp11! orn. 

U!tm1 lul'lliHh\•H mor" nntimony throug-h f>l'<'Sl'UCe 
of otlwr 11xlcles. A h)'·11rochu•t 111 lt'llfl stneltlng . 

( lt'1lclt1~ into fo1wopyrit"•, 1*"L1;1A1-1.1, with AH ti-1.1 ppr 
"''lll. 

Ar.-iPnil~ iH nhtid1w1l 1tl!-=o from ~111ne nlt•kvl arnl 
1•11l1111l t1l'<'H, J>1u·tlt•11hll'l)' H11mltit111111111•ul111ltite. 

Nnl't~. 

!'ttlll)lt"ltlon \"lll'i11ltl1'. 
ihll'C'. 

'1'111• 1•1iclminn1 of 1•11\nt1Wl'<'P, howt•\'L11'1 i~ nl1tniHt1ll 
fmm 1•111h11Ht't'ttll> s}lhllll'l'itt• ('hw ltlL'lllk), 

l,llt~ llflt11t h11s ~lgll 11111l !"1•,1111 n•phH•i11g lh" l"!'ll 111111 
1,lllHI) C1·,t l". 

\, li>H 

~. 11110 
J, nun 
1, a2s 
I, lltl 

(l~() 
2ti() 

l,(1-12 

1,2\)0 

1, 77(] 
1,fl\l(l 
1, \.18 

1, 10-J 
72~ 

2,000 

l't'<>!tt>1'tlm1H \"11ri11lt!t'. (:111·1·11h11·1"l 11,..1mlly tu ·""llll' 
t•Xll'ttt lt)' Ni, l•'t'. 111111 t:u, 

<il'llllt•"' ill"'ll"'lltl)' !11t11 1'11!01111thih'. NIA,,. 

l't't>J>t1rtlo11H \'lll'iuhlt'. 

Cttltlllt iK oht1Lltwtl nlsn fro11111rsp11011rrit1• urnl t•l111l· 
1'(1)1~'1'\t('. 

Oftl'n 1•mfoht•<l Ii)' l1H'\'h1111k11l 11clmlxtnrt• 111 l'httl· 
t!•H•f ((1 , ~ 

l!u11h1lnH ·12. ii Jll'r Polit lc•111l nntl 2-1.7 pm· ('t'ni 1tnt1· 
mony. 

Hh 2·1.H lJur Pont. ll rnrll•g into tm1111111tllc, llw ~nlph· 
m·Hon to of cu, o.ontltln!ng Gn 117.fl 1w1· !'!'lit, As l 7 
1101· cent. 

As lU.1 por co11 t. Grnrh1A Into frunn tinltl!, Urn sulph-
11n t:lmunlt1~ of cu, <•ont11lulng Cu .13.3 111•r <"eut, 

.Rh 27"1 pm· Nini.. 
SomotlmeH yields mnru cnppl!l', on 11<1cotmt tif ncl· 

mixturus. 

Pyrltn nml pyrrhotitc somutlmeR eont11in l'c>ppor 
enough to pity for oxtrnetion. 

Tcllurf(le ....... l'L•tzlte................................ (Ag, An),'.!'" ................ ! 2: .. i. l 
24. Ii 

r.10 

490 

!Jsmtl!y cmntiiins Rilvm-. 1tp to lG pm• CL•nt. When 
more t111111 16 por cent sllYer l• pm~t111t the nllur 
is enlfo<l clcwtnun. 

Pmportions vltl'lnh!e. 'l'hls pLff<'t'lltllA'l' 1,on·cspomls 
to rntlo Ag: Au,=8: 1. 

(An, Ag)'_l'l', ............... . 

(Ag,An)Te, ('.") ........... .. 

'.l'ellurlcl!J •..•.••... 

1

. flylv11nite ........................... .. 

'.l'l'llnrillo .... .. .. .. Kl'lmnorito .......................... . 

Hnlpho·Mluridc ... I Nngyngite .......................... .. 

Iridium. 

a1. K 0Ut1 

J.19 

Proportions Ym'iltble. 'l~hiH pornon tngl' eot•resprnuls 
t11 l"tttln Au : Ag=l : 1. RepnrtcrJ np to 2D.3f> Au. 

UomroHitlon mwcrtnlu, Cnllweritc, nnother tel
lnric1c, hns yiclrlo<l An .J0.02 per t•cnt. Anl\l)'~l" 
Iuwo g!Yen from 5.H pet•c•cnl to 12.75 p11n:cnt Ag. 

Not comuwn. Gol<l eon tent <'nll't1l11tml fron11wcr
ng-u nf 1'l1uc.mt flnnlv,qe:-t ,:riven hr llnun. 

Ooltl Is re1•oycrcrl n)so from Jlll'l'lt~. 11rscnnp1•ritu, 
clmleoN'rltc, st!bnitu, and s11 mlerite ( hlcnck•). 

Met11lllu., ......... Jrltlnsmim! ........................... Jr Os........................ [·Ill HOO] \'1Lrl11hl~. 
J\fot.1lliu ........... I'l11tlnlrldlum ........................ p~ !!' ................................................ \'11rlnbltJ. 

Oxiflc ........... .. 

Ox!rle ........... .. 
Oxirle ............ . 
Oxide ............ . 
OxiclP ........... .. 
Oxide ........... .. 
Oxide ............ . 

Iron. 

Hemntitc ("Iie"ulnr iron ore, re(] 
hcn111titc). 

]\forilto (11 \'lll'lcty or h<mrntite) .... .. 
Ilmenite (mcn11cwn111Le) ............ .. 
Mngnotit<• (mngnctlc iron ore) •.•.... 
Frnnkll111to ........................ .. 
Tnrgilc .......••••••.••.•...••.•••.•.. 
J,imonitc (!Jog iron ore, !Jrow11 !10m11-

tltc). 

30223-04-3 

Fe,03 ..................... .. 

~~418;: ::: : :: ::: : :::::::: :: 
t~~~'.1:h,-. lir1i i ii.'ih!'. ·~11i;;ei;,: 
2 Fe,Oa-H, 0 ............. .. 
2 I'l',Oa-:l H,O ........... .. 

70 

70 
47.3 
72.<l 
1-i.'1 
GG. 2 
fl9.H 

1,.rno 
1,.rno 

U·JO 
1,'1<18 

888 
1, 32·1 
1, 100 

Hcpl1w!ng mngnctlte In L11ke Hnpl•rlur 1•t)g-lon. 
Too rcfrnctory for nR-e ll!" n ROUl'Pe nf iron. 

An hnport1t11t nro of zinn !11 nmthcrn Nm\' .Jersey. 
Often ('Onfounclcd \\'ith lwurntite. 



34 MINES AND QUARRIES. 

Percm1tt1ge <!f metal uontained ·in m'eN 1if eeonmn£o importance-Continued. 

CH!i:MICAJ, N..\.'fUltl·:. Kind of ore. Chemlmtl t!OIDfHlHiliou. 

ll'on-Ctlutinued. 
Oxllle ............. G<ithitc ............................... FL•,o,,-H,o ............... .. 
S!t~·bomite ......... Ki<lcritc (sp11thio iron ore) ............ l'<•CO:t .................... .. 
S1licnte....... ..... Clrnmositc............... .... .. .. .. ... Fell, i\IgO, Al,o,. SiO,, II,O. 

Sulphide .......... Pyrite (iron pyrites) .......... , ....... \ 1,,8 Sulphide .......... M1ucusltc (Iron pyritus,mmulw) ..... J "'' ...................... .. 

Sulphide ......... . 
Snlph1111tlmonltc .. 
Snlplrnntimonlte .. 
Sulpbm1timonltc .. 
Cnrbomite ....... .. 
Chloro-phosplrnte . 
Ohloru-ursennte .. . 
Sulphate ........ .. 

Lcml. 

G1ilena ( "le1i<l," !c1td glnnee) ....... . 
,Tnmesonila (fC11ther ore) ........... .. 
Bournonite ......................... .. 
Bonlm1gerltu ........................ . 
Cernssite (white lend ore) ........... . 
Prrmnm•pliltc ....................... . 
Mlmelitc ............................ . 
AI1gleslte (Jmcl vitriol) ............ .. 

Jla11g11111•sc. 

PhS ....................... .. 
Ph):lill:!Hr, ..... .............. . 
(Pb, Cn2).Sb2So . .. ....... .. 
l'h,.8b2i:lo ................... . 
l'hCO:i .................... .. 
:1Pb;11'20i:t.PhCl2 ............ . 
:w11,As,O .. PbCl2 ........... . 
l'bS0.1 .................... .. 

Oxide ............. 1rra11kllnlte .......................... (l<'e,2n,Mn)O. (FeHnbOa .. 

Oxhlo .. . • .. .. .. .. . H11nsrn1mnllo .. .. . .. .. .. .. .. . • • .. .. .. MnaO, .................... .. 
Oxide ............. limunite .............................. ilMn,Oa.MnSi0,1 ........... .. 
Oxide ............. Poll1rnitc ............................. l\Inn2 .................... .. 
Oxic1o ............. Pyrnlusittl ............................ Mull, ...................... . 
Oxlcle ............. 111\nganlte ........................... Mn,oa.H,o ............... .. 
Ma.ng1umte ........ Psilornulune .......................... H,Mi.Or. ('I) ................ . 
Oxide • .. .. • .. .. . .. W1td......... ... . .... .. .. . . ........... Mun.,+ Mno + H,O ....... . 
C1u·bo1111te ......... RlwdoC\hl'OHlte.......... •. ...... .... .. MnCO;i., ................... . 
Silicate............ 1U10donite............ . .. . .. . . . . • . . . . . ~InSIUa .................... . 

,1Icrcw·11 (qulcksi!Pn·). 

Sulphide .......... Mctacinnnb1u·ile ..................... HgS ....................... . 
Selenitle ........... Tiemnnnite .......................... llg8e ...................... . 
Snlpho·selenlc1c .•• Onnfritc .............................. Hg(S,Sc) ................. .. 
S1llphidc .. .. .. .... Cimrnb11r •• .. .. .. .... .. ...... .. ...... . lJgS ....................... . 

M1ily/!(kn11111. 

Sulphide . . • . • . .. • . Mnlybr1enltc .. .. . .. . .. • .. .. .. .. . .. . .. 1!oS2 ...................... .. 

Snlphicle ......... . 
Sulphide ......... . 
Arsenide .......... . 
Snlphille ......... . 

ArRcnidc ............ ~ 
Sn! p lmrsenirle ••••• 
Snlplrnnthnonldc . 
Cnrbonate ••.••••.• 
Silicmte ........... . 

Nickel. 
Millerite ........................... .. 
Pcntl1mclite ........................ .. 

rl1~i1~11~ffu·::::::: ::: ::: ::::::::::::::: 
Ohlminthitc ........................ .. 
Gersdmtll te ......................... .. 
tJllnuumite ........ · .................. . 
Zim1ttte ... , ......................... . 
Genthlte ............................ . 

Ni8 .......................... . 
(I•'c, Nl)l:l ................. . 
NIAR ....................... . 
(Co, Ni)ai:l.1 ................ .. 

Ni1\s.J······················· 
NiA,8 .................... .. 
N!SbS .................... .. 
NJCDa.2Nl(OH )2+4H,O .•... 
2N!0.2MgO.:JSiO,.CiHuO ••... 

Silicn.te ............ Garnicrite ............................ II,(Nl,Mg)SI0,+1111 ....... .. 

Arsmrntc .......... Annabcrgilc (nkkc! oehur).... •. .... Nl:tAHc0o+8II,O ............ . 

Pallmlium. 

Met111l1" ........... N11tlve p1tl111c1lnm .................... !'<! ......................... . 

Plutlnmn. 

Met1illiu ........... Nuliveplntinnm. .... .. . .. .... •.. ... .. l't ........................ .. 

Q11 icksil1•m·. (Sec Jfercu1·y.) 

Silver. 
Metallic ........... Native silver ......................... Ag ...•• , ................... . 
Antlmonlde ....... Dyscrn.silc JAg:i8h ..................... . 

~~mm~~~:::::::::: ~~~1Jt~:;;;;~~ ;;;;; ~; ~;;; ;;;;;;;; ;;; \~~i~ii~,;l~~l~~~~ ~~~~ ~~ ~~ ~ ~ ~~ ~ 
Sulphide .......... Stromc~erltc ......................... 1Ag,Cu),8 ................. . 
Telluride .......... Sylvn.mtc..................... ... . . . .. (AuAg)'l'e2 ............... .. 
Snlph11ntlmonlte . . Pyrnrgyrltc (fl11rk reel Hllver ore) ..... · Ag.,8h8:i .................. .. 
Snlphnrscnlte ..... Pruustitc (light reel silver ore) ....... Ag;,A"Sa ................... . 
Snlph11ntimonite .. Stephn~ite (brlttlc silver om)........ Ag,,ShS.1 ................... .. 
Sn!phnrsenite ..... Polyll11s1\e ............................ Ag,,SbRt1 .................... . 
Chlorlclc ........... Ccmrgyrite (horn "ilvcr) ........... ; . AgCI. ..................... .. 
Ch!orobromlcle .. .. Embolite............................. Ag( Cl,Br) ................ .. 

Bromide ........... Brom)'l'ill• ......................... .. 
Iodide ............ • 1 Ioilyritu ............................ .. 

Agl~r ..................... .. 
Agl. ....................... . 

G2. \l 
·18.2 
·17 

8ti.6 
50.8 
~r2.5 
fi8.H 
77.5 
7!i.:! 
ti9.fi 
li8.3 

[20.0 

72.fi 
.na.n 
fi;J.J 
!i8.1 
62 .. l 

[fl8.6 
[liU.2 
·17.8 
·11.!I 

8li.2 
71. 7 
H:l.8 
81i.2 

!iO. 0 

C,.J. 7 
:.!~. 0 
.rn. u 
28. u 
28. l 
:m .. 1 
27. 8 
·IO. 8 
22. (j 

2U. ·1 

JOO. 0 

100, 0 

100. 0 
72. u 
8•1. :l 
87.1 
08. 8 
42. 0 
li3.1 
13. 4 
59. 9 
Gli.•l 
G8. f1 
75. 6 
70.3 
65.1 

57.4 
·lCi.O 

1, 258 
UIH 
!l·IO 

032 

l, 732 
1, Olli 

850 
1, 178 
1, 550 
1,020 
1, 8UO 
1, 8G6 

Hl'mnrks. 

Oltl!ll cnnfnurnled with limonitn. 

l!lwertain eom1111"ition. Iron <le"11neH lo :m !'Pr 
<:ent. 

{

Cnntliiu 53,.l ]ler l'ent snl]lltnr 111Hl ure used in thl' 
m1rn11f11eture of snl\1h11ric udtl (oil nf vitriol}. 
Hometiml~R tl'L'nterl n RO for gohl pontput. 

P~~\~;~e ~:ti~,\W. ( =imrpk ore) ls 1i C'nmm1•rt'l11\ 

Ts also n very importnut snnrnc of sllv"1" 
Cnnt11iuH 20.fi JICl' eeut lll!timony. 
Copper, 13 per t1eut; nntnnony, 2·1.7 Ilt!I' cent. 
.Autnnony, 22.8 per l'ent. 

400] ProportlonH i-cn· vnrinble. Impnrt1mt nre of zilw 
in northern N°l'W .T cri.;l~y; mn.11gm1ci-;e not s1Lvrn1. 

1, 72-1 
1,43·1 
1,670 
1, 724 

1, 200 

1, 2U•I 
4•10 
878 
578 

fili2 
708 
flf}l) 
98ll 
.Ui2 

710] 

5~8 

2,000 

2,000 

2,000 
l,•158 
1, llRtl 
·1, 742 
l, 266 

H•W 
l,062 

2tlR 
1,198 
1,308 
l,3i0 
1,512 
1,50() 
1, 302 

1,H8 
920 

Prineipnl Hom·c•o, 

Prormrtinns n.IHl 1~nmpoi.;it.ion Ynrinhlll, 
l'rnportlllll8 111111 comr1osilion 1•nrlnble. 

C11lcnlntecl for the mtio S: fie= ll: 1. 
Prinoipnl Honree, 

ProportiouH i-nrhtble. This nmounl e11lcinlnl<•cl l11r 
mtio Co: Nl=l: 1. 

Gru1let-i. hu1ern.-dbly in to Hnutltitc, Co.A~.!• 

Riitii~ile, fonncl in Yoigtlmul, 11111y la' CHH('lllinlh 
the SILlUC us this. • 

PrormrtlcmH veri• vtwhible. Thi" nmmml 1•111"11-
!11tml from hig'!wst n1111lyHiH gl 1·en !Jy l>tlllll. 

The most import11nt nickel ore IH pyrrhotitL'. 11 'UI· 
ph!tle of iron (mostly l'e1S,), Whieb H<llllt!lh111•>< 
uontniu8 more ttmn f1 per cent NI. 

AhVllys 111loye<l with l't, Ir, 1t11cl other mctnlH. 

OeClll'H, however, only 11llnyccl with from JU tu an 
11er eent ll'e, Ir1 Os, n1ul other nrnl1tl!-i, 

Us11111ly 111loye1l with gold: HnmetlmLiH with "''i'l'"r. 

}
Other r1roportlons ('(l\1He the content of Hll\•(•f lH 

rtLnge from 0:1.9 fit!l' eent to 9'1.1 per eont. 

Often C!Ontains gol<l. 
C111eul11tcr1 for riitio, Ag: An= 3: 1. 

C11lm1l11tcrl lor ratio, Ag: Au= 1 : I. 

Copper Ill ways repln.ees wmc of tho sliver. 

Prnportions of Cl lo Br Y1\r)' 1rnrl ehnnge llw llll11l 
nf silver pre8cm t. 

Mnch silver is obtained from galcnn, nud lt u! .... , 
occurs in tetmhedrlte, sphalerito, p\•r!!('. "11111. 
1•opyrite, chaleocite, and other minerals in q111111-
tities of economic importttnce, 



PLAN AND SCOPE <JF lNQOIHY. 3.5 

CUEMI<'.AJ. Kind or11n'. 

Nwiiwu. 

Tlr1111itt• (pilcltl1J"11t!t•) ................ ll"o" ................................ . 
[( ,o. n,o. 2 u,o", v ,01,.:111, o 

'Flt11rlw11. 
(':). 

................... .,, l\111uniitt1 ••••••••••••••••••••••••••••• {l~t>,L11 1 l>i)P<>.1 !'I'hSilld'.1) •• Tlw:.! 1 fl.·HI 

I ·rin. 

Snlphi<le .......... I Hlnnnitc' (tin 11rriles) ................ 1 I :11.,l'.FeH,HnH., ............. . 
o,xiil1~ ... · ... ·······1 Cn~sltt!l'ite {stn•mn tin, wood lin) .... ! J-.\n(l:.,: .... ..................... . 

'Puuu.-:tnt. ~ 
Tuug:-;tnte ......... 

1 

\\"11lfrn111it1'. ........ _ .................. : (F1~)1I 11 )\Y0.1 .............. .. 

'J"1111g-,t11lo ......... H"1w<•litt• ........................ , .... \ t'n\\"04 ................... .. 

f'/'{tJli/ll/l, I 

Uxi<h• •.....•..•... ' llr1111i11ite (pltt,hhlt•11t1") ............. ll:iO< ...................... .. 
ox It le ............. , 1 :11111mite.... •• .. • .. .. • . • .. .. .. . .. .... 1T,o,,.:11I,o ................ .. 

Ptn1ttli1tm. 

Vnnntlnt., .......... V111111tlh11tP ........................... ill'h:iV,o, I l'hCI, .......... .. 
Vn1111<lnlu.......... ~l11t tr11mltt'. ......................... -, (l'l1,C11):,V,o,+~II"(l'l1,C:u )u, 

Zim•. 

8nlphi<lt! ••.•••..•• 
Hul/1hltlo ........ .. 
()X tle ............ . 

H~hnlt>rlto (hh•rnlt\, b!iwk j1wk) •..... 
\\ lll'lXlle ............................ .. 
7.111"ilt' .............................. . 

7.111i ........................ . 
7.111i ....................... .. 
7.11(1 ...................... .. 

Oxltlo ............ . 
Cnrllotllth~ ........ . 
l'nrh11111tlll •.••••••• 
Hillcnl<J ........... . 
:,<ilie11t<J ........... . 

l•'mnklinito ......................... . 
Hmlthsnnitt• ......................... . 

~rni::;~m~~''. l_•:::::::: :: : : : : :: : : : : : :: :: : 
t:nhnuinc .......... , ................. . 

\ Ft!i:!l~l11)0.(l•'!!,Mll)ilO., ..•. 
7,11(:\);i .................... .. 
7.11CO:i.17.11( ()][ M'I) ........ . 
7,11,i'iiU.! .................... . 
n,r.11,s u,, ................ .. 

no.n 
ii:!. I 

.'·H.!I 
7'2. 7 

HI.\! 
IU. f1 

1:m 

r,r.o 
11 f1i~ 

11~1:.? 

1,:!liH 

Hl'llllll'lrn. 

Htulimn, 11olo11imn. 1L1tcl 1wti11i11m 1tr1t <.•xtrnch'll in 
n1!uttl1• 11nnntitie~ frcnn tlwH~ (1t'cH1 L!HlH.H·inlly 
piti·hlil<m1h" ,, 

Atrnrnnt of tlwl·in v1irh1H 1111 tn nlmnt Ir1 p~r mmt: 
~Ptnl\!-l to 1!('l'ltr u~ a !-lilic 1 ~ttt1 lllL1uh1tni1•ally pre.-.:ent 
lll lllOllllZllP, 

Pru11ort iom.: \'IU'Y. 
l'rl11elp1d 111'!!, 

01·11•h»< Into l!iilm,,ril•'o ~111wn,, with (ill.7 JI"'' t·1•11t 
tllllJ.p-itm1. 

1, mis Cllil'f ut'l'; t'ltid HIUl'Ct~ 1ll)'o'.11 t1[ r1ulh11u 1 Ht'. 
1,.1'1'! 

~IH 
~Ill 

1,:110 
l,:llll 
l,lllltl 

:17~.I 
l,IHU 
I, ~JI) 
11 17~ 
I, llH,1 

\'iirl11!1!1'. lilg-lu•Ht J1lllli.1·HIH l'O('Ol'th'tl hy lillllll. 

Cumpn~ition 1:-i 1m1•1•rtn[n nwl 111mly!t411~ \'Hl'y. 



OI:IA prrEH JI. 

SUMMARY AND ANALYSIS OF RESULTS. 

I. 
GENEllAL rmvmw OF nm :MINING INDUSTRY. 

The statistics for the mining' industries relate to the 
operations at mines, quarries, nud petroleum and 1111-

tuml-gas wells, and mnlmwe all mineral:-:1 tlrnt worn pro
ducod in comnrnrcial qiutntities during the calcmhr:: 
year ending DN~ember 31, 1902. These stntisties 1u·0 
:mmmarizecl in the following bible: 

'J'olnl. 

--·-· ~·--·-'- --·--··--
Number of mines ... : ...... , ....... _. 151J1Hi 
Numbe1· of operutorH ................ ·16,8f18 
Salnriccl nffieinls, clerks, t~ll'.: 

Nu1nber ........................... 3H1 128 
Sftlnries ................. ............ $:m. 020, 002 

W'ngc-cttrners: 
A 1·erngc number ................. fi81, 728 
\\'ngcs ............................. $:l!l\l,ll1i\l,9li0 

Contmct work ..... _ ................. $20, 1>77, \138 
Miscellaneous expenses ............ _. $71, 771, 71:l 
Cost of suppli<~s urnl mnterhils .. $12:1, 814, !Hi7 
Vnl1rn of prorlnct8 ................... $700, 820, ·117 

TABLl~ l.-SUMMARY: Hl02. 

Cotil. 

r1,m·m J<l.l 
.J,fi'28 1-H 

17,·127 1, 20H 
$1i,4lll, 217 $1, 7!\8, •ti>O 

:mo, :1~.rn 20, 007 
$220, !UH, .JOl $21, 1'>1, ·105 

31, tmo, flafl $\XH, 7il8 
$2ll, OHL, 1198 $1, :!07, •l!J:i 
$:17, o:m, 702 $11, oxa, 171\ 

$3!i7, OB2, O!i9 $51, lW, Uil6 

Gold1md 
Hl!ver. 

2,g92 
~, 992 

3,480 
S5, 07!\, 7i3 

Hfl,1·12 
$80, 077' 492 

$62tl, 090 
$ft, 3f>7' fi20 

$Hl, OU9, 7!i8 
$82, 482, 052 

Iron ore. 

mm 
332 

2, ·10rl 
s2, na, 2ao 

38,81\l 
$21, 531, 792 

$·i2f>1 292 
$8,21\7, 7H 
$9,005, OOH 

$Gi>, ·iliii, 821 

Lencl 1111<1 
zinc ore. 

ririv 
f)f"l7 

mo 
ss20,:m 

7,881 
&1. 329, 271 

$108,607 
32, 092, 001 
S2, f>ll, tm7 

$1'1, 600, 177 

Pclrolomn 
1tnd nntnml 

gm~. 

···-·--·---~·" 

13-1,•177 
Bl,·Um 

·1,0:lfi 
S.J, 7U7, 1(15 

')I) •l'lQ 

$lfl, 17ii;!i'.Hi 
$17' •1lri, 032 
$21, 72!!, 08:J 
$2·1, 388, 7!l7 

$10:!, 20fl1 OU~ 

Stono.t 

---·--·--·----··-· 

fl, 7(\.1 
fi~4i0 

fi,279 
$·1,'188, 33\l 

71, 1fi6 
s:l7, r.rn, 001 

$30,\)81 
$3, 010,snri 

$10, 7a9, 7:1\l 
$70, .JG2, •l:J8 

---·----.... ·-----.,---·---------~ 

1 Inel.uclcH lhlteHhHlLl~ ttrnl (lolmnitoB1 nntrhll~, 8n.1HIHlmH?K 1iud qnn.1·tzftps 1 Hilic1t H1tnd 1 Hilieenm-1 cryHtnllinc roe1u1, n.rnl Rln.te. 

All ulher 
111inernl~. 

1,!Wi9 
l,lH& 

~.<lfk'J 
$2,ii:ll,!05 

")IJ 1~r.·> 

s12, u71: oh~ 
$22fl,(r.~~ 

$2, HSI,~:;,.; 
$11,&111J·1i l 
:tH:l, 3·1tlt 'i':.?~ 

The differences in tlrn extent to which the irnurnfae
turing procos8e8 han lmen inelndecl in' the statixtics of 
prior oonsuso8 interfore with tho t•ompambility of the 
results, hut in the following table the quantities and 
vulues reported for the Eleventh and Twelfth censnsm:i 
lrnye betm reduced ns nearly as posHihlo to a compa
rable basis, and therefore tho totnls for copper, gold 

and silver, and hiad and zinc for 1!102 do not 1tgreo 'vith 
the fignrc:-:1 shown elRewhcre _in this report.. Tho inclu
sion of the refine.cl products for gold, silver, iind otlwr 
metals in this tahlc has incn'ased the value of products 
to $892,505,IHHi an excess of $H5,H7H,202 OVL\l' the 
$796,826,417 reported as the value of the products of 
the mines,_qnurries, find petroleum and niitnml-gas well:-:t. 

TAnr,1~ 2.-001\IPARA.TIVl~ 8TA1'El\1.I~N'r, qUANTITil~S AND VALUES OF MINERALS: 1002 AND lSRH. 

MIN ERA I .. Unit oi measure. 

•rota.1 ........................................................................................... .. 

Antimony .................................................................... .. 
Asbestos ....................................................... _ .............. .. 
Asphaltum and bituminous I'Ol!lt ............................................. .. 

~~i!~1~~- ::::::::: :: :: : ::::::: ~:: :::: :: : :: ::: : ::::: ::::::::::: ::: :: ::: : : : :: : : : : : : 
Bomx ........................................................................ .. 
Bnhrstones 1mrl millstones .................................................. _ .. 
Cement ....................................................................... .. 

g~~tii;;t·1;~iiciiti:::: :: ::::: :: : : : ::: ::: :: : ::: : : :: ::: : :: : : : : : : : ::: :: :: : ::: : ::: : : : : 
Coal, bitnmlnons ............................................................. .. 

gg¥1~~:1~1i1i..1i!11i ·effi.i?Y.:::::: ::: : ::: ::: : :: : :: : : ::::::::::: :: : : : : : :: :: : : : : ::: : : : : : 
~~ld~~~~~.~.~~1::~: ::::::::: ::: : :: : :: : : :: :: : : ::::: :: : : : : : : : : :: : : : : : : : : : ::: :: : : : : 

----·-----
Short tons ... _ ....... . 
Short tons .... _ ..... .. 
Short tons ............ 

1 

Short tons ........... . 
Loi1g tons •....•... _ .. _ 

Short tons ........... "i 
Stones ................ i 
Hnrrels ............... 

1 Short to11s _ ........... 
1 Long tons ............ 

1 
Short tons ........... . 
Pounds ___ . __ ......... ' 
Rhort (OllS ............ ; 
Rhort tous ............ I 
Short tons_ ........... ' 

I Excllrnlve of duplientirm c1f l'ttluo nl silver eonll!nt uf nrgentilcrons iron ore, nmonnting to $883,98i. 
'No produetion Jrorn domestic ores. · 
"Alm:tlnum, gunntit» l'('dnccrl lrnm ·17,4!iH po1111<JH. 
4 Not rnclmlerl us n Jllll't of the census; 1w slutistics uthcr tlum production rcportocl. 
•Not reported. 
"Copper cnntenlq ol 1tll nrcs mi11ed. 

rno2 

Q1mntlty. 

(
2
) 2,505 
66, 238 
61, 668 
29, 222 

19, J.12 
6, 667 

24, 0551 360 
1, 451i, 357 

BG, 9·10, 710 

200, 216, 844 
089, 033, 392 

4,2f>l 
15, 104. 
·15, 287 

18811 

Vnlnc. Qmmtlty. 

(') 265 
40, 200 30 

236, 728 51, 735 
203, 15'1 21, •160 
128, 206 •21 

2,383, 614 •4,000 
59,808 (•) 

2•1, 268, 338 47, 000, 000 
2,061, 072 4329, 6!l5 

76, 173,586 <JO, 71'1, 721 

290, 858, 483 I 95, 629, 026 
71, 1V2, 014 231, 248, 214 

10!, 605 2,2'1f) 
•l3,081i <·~7,806 250,424 

Yiillw. 

28,000 
PIOO 

111, r'}n1 
lO!i, 313 
U7,33i') 

1500, C)O() 
~m.1.r1r) 

•5, 000, OOo 
403'1,El78 

GG, S79, r\t.i 

9'1, l\.10, l'\Og 
!!8, 90?. • ::-ron 

1011~ n60 
(fi) 

•3U, 370 
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TABI,B 2.-COl\IPAHA'l'JVE STATK\mNT, Q!JANTI'l'IE:-4 AND VALUER CW l\UNJ<:HALR: 'Ul02 AND lHHIJ-Continue<l. 

MlNEitAL. 

Flint .......................................................................... . 
l'lnorspnr ...................................................................... . 
Fnlh•r'" t•nrth ................................................................. . 
<lnrnet . ...................................................... -·-···--····· · ····· 
uol<l, !'Olnlng vuhw• ................... , ..................................... . 

llrnphlle ....................................................................... . 
UriutlHtoneH nrnl pnlpstonoH ................................................... . 

(;1'/i'i:~1,~l11i"t!ii.i-iii,"i1:1r;cii1: ·,;;1;i i;1ii1ii,:;.::::::::::::: :: : : :: : :: : : : : : : :: : : :: :: : : : : : : : 
Iro11 ore ......................................................................... . 

tlnft, uf llWll!-illl'I~. 

~hort tun~ ........... . 
~horl ttmH .......... .. 
:ih111·t tons ........... . 
~lwrl t.011H ••••••••.•.• 
'J1l'tlY lllllWUH ••..•..••. 

Hhol't lt1HH ........... . 
Khort ltlllH ........... . 
Khort tonH .........•.. 
:-;hmt ltlllH •••. , ...... . 
Loug t1n1:-1 .......... .. 

LentlO........... ... .. . ... • . .. . • • .. • • . . •• • • . .. . • • .. .. . • ••• •• .. . .. ••• • . • .. . . .. . .. • Hhort lt>11H .......... .. 
Lhm!HlOIIL'H tuul clolomlteH ............................................................................ . 
Llthimn orn.... •. . . .... .. .• .. . • .. .• . . .. . . .. • •. . .. .. . . .. . ... . •• . .. . . . . . . . . • . . . . . HhO!'t tonH .......... .. 
Lithogrnphle Htmw..... •• .. .. • • .. . . . • . . • .. . • .. • .. .. .. .. • . .. • • •• . . •• •• . . • • • . .. .. Hhorl tollH ........... . 
1'Inngn11eHe ore .•••..........•. _ .......•...•••••............ _................... l..iong loU}l •........... 

Mtirblc ............................................................................................... .. 
lllnrl. ................................... ,....................................... Hhort lonH ........... . 
~!lt•tt! 

Hl1et.1t ........................................................................ l 11111n11.~ .. .•••.•••••••• 
Sllnt[l tLIHl WllHlll ............................................................ Hho1•t: tonH .......... .. 

lllhwrnl pignumtH, ernrlu ....................................................... Khm•t tonH .......... .. 
lllnnnilte...... .• . ..... .. . .. • .. •• .... . •. . . .. . .. • . . .... • .. . .. . •• . . .. .•. . ... • .. .. . 1'rn111tlH ............. .. 

Nttlnml g11H ........................................................ , ................ , .................. . 
O!MmieH, wlwtHllllWH, lllHl HuytheHllllll'H ....... " •• .. .. . .. .. . .. .. . •• • . • .. .. . • .. !'ihm't lllllH .......... .. 
0Wl'l!l'lh!, l'(!lilwrl ......................... " ................. ·•••··•··· ......... l'1111ntlH .............. . 
l'l'trt>h!llll\ .............................. , , , ............... , .... , • .. • •• . . . . . . . • . . Jlill'l'l\]H, ............ .. 
l'hosplmtu rot•k...................................................... . .. • . • .. .. .Long t11ns .......... .. 

l'lnllnnm nrnl lrltllum.... •. .. • ••. ... • •• • .... .. • ••• . . . . . . . . .. .. • • •• .. • • . . •• . . • . . 'l'ro~· oUIWl!H ........ .. 
l'r1•tdcnrn H(OllCH ....................................................................................... .. 
QnlekHllYl'r: 

Crmlt• ...................................................... , ............... Hhm'I. tonH ........... . 
H1•ll 1H•1l ........................ , • • .. • • • .. .. • . . . . .. • .. • • .. • . . . .. • • • • .. • • . • .. . J~lnHlrn .............. .. 

81t11tlHl01H'H Hll(] '!~llLrtzlleH ....................................... ., .................................... . 

Hlll<llL Hlllltl ..................................................... , .............. , Hhort lnllH ........... . 
RllleeonH "rl'Hlnlllnn roe Im .................................................. , .............. , .......... .. 
Hllvm, eolnlng vnlnco .......................................................... 'l'roy oUlll'l!H ........ .. 
Hhtte .................................................................................................. .. 
:lnlphnr 1111tl pyrite .............. , ......................................... ,,... :-ih111'1; l11llH ........... . 

'1"111" 1111Cl HllllJ>Hlnm1............................................. .. .. . • .. . • • . .. . . Hhort tonH .......... .. 
'l'nngHten .................................... . : . ................................ Hh111·t tnllH .......... .. 
lTmnlum 11ntl vn1111•llmn .. .. • • • • • . .. .. • . . .. • • .. .. • .. • • .. . .. . . . • • • .. • • • • .. . .. • .. Hho1•L tonH , .......... . 
Zlm• nrorn ....................................................... , ............... Hhort. tm1H ........... . 
All otht•r mlnumlH n............................................................ Hh111't tonH .......... .. 

1 Not hrnlmll•tl llH 11 pnrl, of the <•umnH; no Hlt1liHllt1H ollwr ll1111111rmhwU1111 rt•pm·trnl. 
2 Not. reporter!, 

1110~ 

ll1UL11llly. 

au,:um 
·l~,xrn 
Jl,.(\J~ 
a 1 !l~ti 

~I, filfi, iti~l 

27, ·laH 
r1fi1 on7 

11~1,o:m 
11, .nri 

>:1:m.rin?,it10 

am.ii l~fi 
··········i;~.j;)" 

(") 
111,.177 

......... ii;.i:\~'1. 

B7H 1 :.!litl 
1,mo 

llfl,·17U 
802,tltltl 

......... ":t;H7ii. 
(~) 

Ht1 1 ~7f1, :m~ 
l,fl·lH, 7~{1 

H\J.l ................ 
11, 7~7 
:J.J,:.!111 } 

................. 
+15,llO:l 

.•. "4f,f,; iiii; i1:1(;" 

········2it~:Xj{1· 

U7,li0:1 
1X·l 

:1,x10 
fi:!7, 121 

:l,fi:UI 

Yahm. 

lH,WU 
~7fi,OH2 
\IH,HI 

1a~1 H~O 7i1,:rn.1,m10 

2~7,f>llH 
11n?,.1:n 

~. UK!I, H·11 
Dri,IJU·I 

·•nn,.111n,a:.n 
IH,1Hl,ll1:1 
:lll,Hl,801 

~m. 7nu 
(II) 

177, llll 

fi,(l.J.l, 182 
12, 7·11 

llH,MU 
:.lfi(l,H~1 
Iii, lliO 

:'ll,Hli7,Htl:l 
lUl,\lliH 

(U) 
71,:1117, 711\1 
·1,\l~~.11.1:1 

H] 1 ~l·l 
a:.!X,·lfiO 

l, f15(J,ll\1ll 

10,f.Ol, lil 

.f''l o~q 
!H,:li\7:ii-t.'l 

·•71,077,fl(\'2 
ri,tilltl,llflt 

\J.17, OMU 

1, 1:18, Jl\7 
f1, U7fi 

.1~.1~.m 
\l,000,3fol 

·111,~M 

a Fine gnltl <'<mtontH or 1111rlfm·m1H llrt!H nnd riliwor l111lllon. 
'Kilver unntent of m·guntlfortmH iron nr11-1,Ci2l,tl02 lI'o)' onrn•eH vnh1t•tl 11t $HHll,llH7, lnnl11tle1l in llnlh lrnn oru 1u11l ~llvm·. 
ONornn·gont.lftll"OllH lontl Ol'<l lllHI )(mil (Hlllll'lll.H (If mg1•nllfornnH IUHI ""l'Jll1l' Ol'llH, ' 
6No rn·oclnctlnn. 
1 Inu rnlt!H HliLltl gr111111t\ nH IL pigment:. 2,0110 long lnnH, v11lnu $20.0llll. 
• l'l1ttlnum only; entlrt> protlnd!m1111Jl1tlm•1l In pl11t•1•1• mining 11111! t,l1111·eJl11lng 11l a111•1ft•r1111H ore~. 
g .Flllll HllVOI' (!fllltl!Jl(H of tirguntlft~l'tlllH tll'IJH Hlltl Jl](L!ll'l' lmlllun. 

l8HO 

Qmmtity, 

IJ2,'1·17 
11,f>OO 

(') 
(') 
i,m10,~cm 

7,0o:! 
(') 
~ri;,1m.1 

H,•ltill 
ll,filH,llll 

lHl, 1-11 
....... (ii"""""' 

18 
~·I, 197 

· · ·· ·· · · if,,i;~t;r,· 
Ir '1U,f100 
\ Jiili 

l:IH, lH·I 
(') 

··········~;!·1t1i' 
flU,tl!KI 

:ml 1oa,f>'rn 
flfi{l, !!•rn I 

r.oo . ............... 
{ ;.!, if1tl 

~tl 1 ·1Kl . ................ 
{~) 

· · · · · i,i;iif •. i:~r,i · 
........ ioidi10· 

:lli,·1111 
("l 
(~. 

23•1, f>OH 
:1, lf>l 

111 Zlnt1 oro 1t11tl ihw l'onlm1lH of 11nrifllroHH 1uHl nrgt•n tllt!l'<lllH lll'<'H. 
11 Includt!H chrome Ol'l!, m11gneHltc, molyll1hmn111, nlt!ltel UJHI t!Climll, 1111tl rntllu !or l\l02, urnl c•hrome ort', nfrlrnl uml <•ol»Ilt, 1111rl rnlllt! for 18110, 

Vtthw. 

1.m, rn7 
.rn,~:m 

(•) 
(") 

:J2,H81l, HI 

12,mm 
.rnu, RH? 
?r.l, 118 
:.m,a72 

:m.~m1. Ui8 

:\, •lHH, 170 
ti:l,lllill 

r12, trio 
7.18:1, 700 
(') 

~l. 0\17, 0\!9 
:l2, URO 

2,fiOll 
~1;, urn~, H·lO 
21 Ha7 ~ 77ti 

~. 000 
1H8,H07 

(I) 
1, 100,fillO 

1~, Olill, 0711 

(I) 
H,·ltll,090 
liO,:mo,UHH 
3, '182,/\18 
· 20U, UGO 

The rcport,i:; Iol' each consui-i, bnginning- with 1850, 
have incl nclecl i:;t11fo:tio:-i :for minoH and qrnuTioi;, but 
pl'iOl' to the COlll:llll:i or 1870 the:;e Htftti:;tit•.s ltl'O HO Inter
woven with thrnm :for 11m1rnfoet,nros tlrnt; it iH impoHHi
hle to mu.lrn a i;atii;factory 1·mgl'eg1itio11. At tlrn cen
suses of 1870 and 1880 the canvaHH 'f'or the collection o.f 
mining i:;tafa1ties mtH so do:foctive that, t.he 1·ei-ittl tl':l t!!lll 
not bn u:;od for geneml eomp11rii-iom1 to Rhow tho 
increase in n,ll bmnehes 01' mining. A eomplnto mm
vitss was nmdo at the !Dlovcnth Censni:;, whieh covero<l 
tho ycmr 1889, hut the rcsulti; were not snmm11ri:i:ed nor 
wcr<' the dutn,, except for the qmintity and valun o:f 
prod.nets, compiled on ttniform lines. 

The only inform1ition eoHceniing the employees, 
wn.ges, and other expenseH for all bmnches of mining· 
published nt the Eleventh UensnH is contained in t.ho 
following statement taken from tlie text of the r1c~port: 
'' ln all, 03H,419 pcrsom-i founcl employment. directly in 
the mining industry, and depended upon this industry 
as their regular means of support. They received in 

w1tgrn; $21ili,2!10,n+a, or moro than r;2 pm· cont of the 
cmt.irn vnJuo oJ' what t.hoy produced. In addition, the 
oth1ir exponditnrnH 11ggregatecl $11:\874,135." 1 In 
lll02 thorn wnrn 38,128 i-inJarietl olliciali:i, clerks, ete., 
with 1:11LlnrieR nmonnting to $BH,0!:20,552. 'l'he iwer
age uum bnr of wtigo-earners om ployed during the 
entire year W!tH 581, 728, and thoy received in wages 
$i.rnfl,!llill 1HHO. The mhmellaneous o:xpenses !Ltld cost of 
supplie1:1 and mrtteri!tlR amounted to $UJ5,58G,(i80, and 
the products were vnlnod nt $7!HJ,820,4l 7. Tho prod
ncb:i reported :for l88!l 11monnt.ed to $587,230,GG2,1 but 
tlH'Y include l':lEdt, pig iron~ and other sul>st:mces 
omitted from t.he mining <'en:;ns of lll02. lfodncing 
tho production to n compamtive b11Ais, ns shown in 
Tnblo 1, by including· for l!)U2 the value of refined 
copper, the coini11g viilue of gold and Hilver, ancl the 

· 1eiicl nncl zinc contnnt'l of argentii'erons orei:t, and elimi
nating from 188H the products not inelncled in the 

1 Eloventh Cens1ui. R1•port on :Minernl IndustritlH, page xi. 
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mining census of 1902, the total for 188fJ becomes 
$444,ll12,H98, as compared with $8H2,505,61!l for 1902, 
an increuse of $448,4D2,li21, or 101 per cent. The 
number of person1:1 who fmrnll mnploymcnt directly in 
the mining industries at the Eleventh Census was evi
dently reported oi1 a different basis from that used at 
this cen:rns. The average number shown for 188() was 
the rwerage numher employed d nring· the time the mine 
waH in operation, while the average number shown for 
lll02 is the average number for the whole yettr, whether 
the mine was in operation all the year round or a part 
of the time only. The vttluc of prodncti; reported 
for the censuH of 1H02 is the rtmount received by the 
mine operators, and sl10ulcl not be confused with the 
v~due of the finished mineral produ('t or the refined 
metallic eontents of tho ore, such its iron, antimony, 
and nickel. The quantity and viilue of the refined 
metallic <"ontent:,; und the coining value of :,;ome ore:,;, 
such as gold and silver, are given for rno2 in Table 1 
in order to oht11in ('omparnble total;;. The separate 
qm111tity and v11lne of g'(Jld, silver, copper, lend, or zinc, 
when, as frequently happens, two or more of· them are 
obt!Lined from the same ore, mu not lm definitely dl'ter
mined until the ore lrns heen smeltod. Smelting is a 
mnunfactnring process, and i:,i therefore omitted from 
the mining cemms, hnt the metallic content~; of the 
ore and bullion proclncecl in cont.inentltl United Statps 
during. the year 1 H02 iwd tlrn gro:;s nd ue of the :;ame, 
as cmuputecl from the reports to the Burcim of' the 
Ccmsus, wore as follow:,;: Gold, 3,242,0SU ounces, vttlued 
at $G5,H28,D06; sil\'lW, 55,SUJ,OMl ounces, valued at $28,-
1()6,004; copper, G3H,033,::l\l2 pounds, V!thwrl at $il,-
1H2,0H; lead, 338,125 short ton;;, valued at $18,181,013; 
zinc, fi27,l21 short tom;, valm•d nt $D,OOG,BH1. These 
viilues are the yalnes at the mines. Golcl ttlld silver 
were reported at tbe Eleventh Cen:,;ns in troy ounces 
and coining vitlne. Computed on the same basis, the 
})roduction of contincubtl UnitL'cl Stittos for l!IU2 
1m10untct1 to 3,242,03\l ounces of gold, valued nt $li7,-
01S,8HO, and 55,8Hl,D4G ounces n-f silver, valued at 
$72,171,227. No canvass of the gold mines of Alaska 
luwing- been made by the Bureau of the Census, the 
estimate for Alasktt made by the Director of the l\fint 
is tteceptetl by this office. The total production of the 
United States for 1H02 iB aecorclingly estimated as 
follows: Gold, 3,G45,7GH ounces, vrtlned at $75,3(\±,()DO; 
silver, 55,Hll,l146 ounces, valued at $72,2D0,17C. The 
Director of the Mint reports the production of g·old for 
the United StutcH for tho cttleudnr year rno2 as 3,870,000 
ounces, valued at $80,000,000, and tho produdiou of 
silver as 55,500,000 ounces, vidued at $71,757,575. 
Th,p cli::;parity in these resnlts is dne to the fact that the 
Bureau of the Censu:,i collected the data directly from 
the mines, while the Director of the Mint obtained the 
information from mints, n.sstty otlices, private refineries, 
and other sources. The quantities and ynlues reported 
by the Director of the Mint repr!•c;entecl the refined 

product, a portion of which may have been minecl 
during the preceding year; and, mon1ove1\ sinee a por
tion of the product reported hy the BHreau of the Cen
sus it:; rninetl during· Hl02 -..voulcl be included in tho 
report of tho Director of the Mint for the following 
year, the totals for the two o!-Iices for the same year 
can not ngree. 

The increase that !ms occurred in the production of 
the different minemlR during the thirteen years cov<.•red 
hy Table 2 iH referred to in the !liscu;;sion of tho 8bttk 
tics for each mineral on pageH 3fl:3 to 1071. Hefcrl'JWl' 
:-;honld he made to these separate reports for mm·e 
debliled information. 

As no statistic:; for employeeti, wages, or expemn·~ 
incident to the production of cement, clay, foldRpar, 
Jlint, rutilo, borax, or shite ground as it pigment l\l'P 

given in the report of the Eleventh Consns, it wns 
necessar)' to ttdrn the production for these minemls fol' 
1880, its s4own in Tttble 2, :from tho t.nlmltttion of tlw 
mineml products of the United States, aprmrently prt'
pnred, in some reRpeets, incleponcfontly of the regubu· 
cenRns work, hut presented in the introclnctiou to tilt! 
report. 

The Eleventh Census did not present Rttitistfos of itny 

clrnmeter for lmnxik, eryHtalline quartz, fuller's enrLh, 
lithium ore, mngnesite, moly hdenum, rnomtzitt\, tnug·
sten, or uranium and vanadium, tb(~se minerals not Lltt'll 
being produced in commercial qnnntitio:-;. Silil'n sniHl 
whkh i:; nstmlly the product of sandstonl\ qtmrriPs wa,.: 
incluLlud under the !'fassitication of :;andstonns, whilP 
gn.rnct was inelnded in !Lbmsivcs. 

DelU'l'l/8l'.8 'l'll wo;g,-A de<"l'Ollfi(\ is shown in the prmlw·
tion of minemls in 10 dns:,;iiicationti enlllut\mtecl in T:thh• 
2. 'l'he quantities and values of these are reprodncl'Cl in 
the following :;tatmnent: 

Mineral.~ .~/10wi11g n tlcereasc in 1n·1ulw~lion 'in WO;?, 

11!02 I- - - 1H811 

Short tonH. \ V1tluc. I Hhort tonH. V11llw. 

~~:~thnony ......... ·--···---~--~~=-~~-.- ...... [~~-~~-~,~---·. 1 

_, ... 21m. 

MINERAi., 

Cornn<1um ltllll c•mery .. .. . . . . . . .. . ·1, 2fil I $104, G05 2, 2·lf> 
Lithogmphi!lstonc ............................ j.......... Ji{ 
M1wg1me•e ore ... _ ... _ ........ _.... 1 16,.1771177, 911 124, JU7 
~farl . • .. .. • .. . . . .. • . . . .. .. . .. .. .. . . 12, •139 12, 7~1 lliti, 2llfi 

N~~(~~:~\ri~1'.::1:~~: ~'.·'.1_~~::::::::: :: _ .... ::~·.::~ ... :~~·-~~~- H6, l~fi 
All other minertt!H'................ <140 I 14, (jJ 7 B, lfi1 

1 Long tonH, 
2 lnclndeH chrome ore, nickel and cobalt, mHl rutile. 

$2H,mll 
lllil,fi•;r, 

~l:l 
2.101 r1:1~J 

11:1, u:~1 
.rna. 7fiti. 

2J1oOO 
7:-1, ll~~o 

'!'here was no production of antimony in rno2 from 
donwstic antimony ores, the entire product being ol1-
tltinec1 from the smelting of domestic hard lead ore~, or 
from importt~d regufus or metal, !1nd rintirnony ore~. 
Antimony lrns not yet been uncovered' in m1y of t.lm 
states in imflicient quantity for development. Tim 
known deposits of the mineral are associated with otlll'r 
metab that so predominate as to prohibit the cxploitn.
tion of antimony as such. 
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V\rhiln thcn·p was a slight docrcaRl\ in tho ynJue of 
corundum iuul Pnwry prod11encl in l!l02 as cnm]llll"l.\d 

with lSH!l, a gTPat im·n'a:-;o occurred in tlrn tmnutg'<', 
Tho lt\'l'ragn prien por ton of tlw pr<Hliwt clt>cn•1tsl 1d 
during tlrn poriml of thirtm•n )'PHl'R nearly onP-hall'. 
Tho nmnnfadurlJ of an art.ilicial nhrash•e ns a suhsti
tuto :for corn nclnm and nmory has Imel its pfft•( •t upon 
tho ntluo of' tho mituml nmtnrial. 

Tlwro wns no produl'tion oJ' lithographic stmw in tlw 
Unit.Pd States <luring lD02, uo h<'cl:-: h1w'i11g· h(Wll l'ournl 
tlrnt i'urnishetl stone of :-;ntlicilmt purity or ndnqimtP 
size. The snhstitntion of plnbi>i of zinc mHl othtn· 
nwtals, nn<l the importation of lithogTnph iu stmH\ prin
eipnlly from Havarin, :-:ntisliod the c!Prnnncl. 

The tlopmdtR of 11urng1tnl'sn om found in th!\ Unil:l1ll 
State;,; ttro eomhinncl with silicNntH nnd phosphorous 
;,;nhHtnncos to stwh an c1xtP11t that tho prodnution rnw not 
comptlto with tho foreign orn. l\JorPoYl'I', thn tlc•posit's 
are loc1tto<l in hmhttPd phuws, wlwl'l\ trn11sporbttion 
facilitiPH ltl'l' i1m<lequntn. 'l'heso clisnd\'anbt.~'l'H linY<l 
l'OHll it:<'cl iu tL <ll'«'l't'llSl' iu thn pr()(ludiun of dou1Ps!i1• 
mnng1ttH1,so Ol'l\ a:-: <:0111pm·ecl with tho 1irodtwt.io11 oi' 
1H8fl, nltbongb tho prodnl't in .UlO~ was t:Jrn }!l,l'g'<'St 
simm lSHL 

Tho dl 1<0roast1 in tlw prochwtion of marl is clnn to tlw 
grt'!tb.lr snhstitution sinco IHS!l of fo1tilizlH'8 made ol' 
phosplmtll l'ol'k 1wd othor rnatol'inls. About two-third:-i 
of tho pl'Ochwtion of rno2 w:rn obtain< 1ll frorn Nnw .for
:-my nntl wns l•tmstmwd !Ol:ally. 

Tito irnlie1ttl1 <l detn'l~ttHn in the produc•tion nrnl vnhm 
of l"l'ndo mineml pignwuts is morn nppttl'Pllt. tlmn 1·111tl. 
Tho staListil'H f01· .UHl2 1Lrn to n l:ousi<lnml>k Pxtnnti for 
the vnult1 prollllet, while tho proclnction :-1lww11 for .L.1.\8!1 
iiwlnc!Pd tho vnhw of: largo quantitil•s of l'l\li1w<l nmtnrial 
m· manufaet\\1'!1ll paint. AH a mntfor o[! faC't, the mining 
of mim1ml pignrnntH i;,; progTcHsing Hl:rnHlily. 

O:wcnrito(nutiYe parnflin), or n mirn•r1tl eloHnl)' rnhitn<l 
to it, wits rnportP<l i:;omo yoitrH ag·o to lmv!I IH1P11 fou1Hl 
in Utah, hut; 1wcording to tho roport it; (•oulcl not ho 
proclm:c~d l'.ontiunonsly in <•omnwrcinl quantitiPs 1H 1<•1mso 
it could not compoto with tho ozoi:ol'ito iniportNl from 
Aui".itrin. This Uttth ozocmito constitutl'<I tho 1n·olht<1

-

tio11 reportncl in 188!1. It iR Raid 11nw to lll~ oxhnu:-:tml. 
"Immense quan!:itio;,; am extrnctocl from the cntrlo 
pPtroleum fonncl in the Pounsylva11i1t ancl Linm (Ohio) 
Holch;." 1 Thi,-,;, its pnraffot wax, is inl'lndncl in the prod
nl'ts of petrolmun reliuing. 

The group of "all other rniueral:-; '' 1:1hown in thn nhovo 
stat.mnent, includes chrome ore, nidrnl and colmlt, ancl 
mtilo, bnt as there were only two opomtorn rq1orted 
for niolrnl and cohu,lt; and one each for chrouw ore arnl 
rntile, the production of the dilforen t mineml8 mu not; 
he Bhown without di8clo;,;ing the operatiorrn of individ
ual 011erators. All o:f theBe minerals show 1t clecreaBo 
when compttred with tho lJrocluetion of 188!1. Many 

1 U uited Stntes Geolngknl Survev, "Mineml Hesonrcl~S of the 
United States,'' lflll2, pag(1 5\lG. • 

depositR of chrome ore can not he minod on account o-f 
tho low prico at whil'l1 the :l'oreig·n or<' is imported. 
Thl're arn only tL fow nickl~l om dnpo;,;its in the United 
Ntatl's, and tht1so rn11 uot be workml to 1ulva11tago at 
thn pril'us pnwailing for relined nickel, and in co111peti
tio11 with tlrn mom profitnlily worked nickel ore dl~
posils of Ctrntuh~. ColmJt, is c!losrl.v associatrnl "·ith 
tlw 11 ickl'l i 11 tlw ot'<'i-< from w hid1 t\H 1sn metal...; arn 
ohtnitwcl. A small prrnltl<'tion of rnti le sntislil's thn 
dPlllmHl. 'l'lw quantity httH incrensP<l, hut thero hns l >Pnn 
n larg·11 falling· off in the Yalun of thn totitl product 
Ill i IH'tl, 

]~irrl!I dl'1id11;11111'1it.-Mining· was not an important 
foat:tt1•0 ol' tlrn cmrl,v lfon1lopmn11t of tho Unitcld Stittm;, 
nncl u u Lil <'<>Ill lHLl'itti vnly l'(\etm t years infnrnmtiion cun

Cl\l'll ing· tho miueml pro(lucti-< of tho t·mmtry was ,·ory 
nwngm'. Agricmltnru wits thn prellominnJing· incl11stry 
of Llw nntii'.n <'onntry at. thn op<'ning of Lhl\ 11inPtoe11th 
t'l1ntury; l:tt<'t', n11tm1fadm·os r<~et>i\'<'cl g'l'l'tth•st atten
tion in tho Nortlwrn itncl ag·l'icnlt1tr11 in tlw Sonthl1 l'll 1md 
'Y<•stl\rn ;,;tatt\s. Numm·ous oxplol"i11g• t1x1H11litimts worn 
<'OJHlul'tncl clnring· tliP Dal'ly lti~tory of Llw cou11try !'or 
tlrn pu1vosn of lot•ttting· rniul'l'ttl clnposit:H. l~Pfrt'l'llt'O 
i~ 111ado in tlH1 J'(\porl:H of tlwsn <'XlJP<lition.-i, to tlw nlin
ornl dl'po:-;i ts in tho l'l 1g·ion of tlll\ 0 l'nnt Ltihs a11~l tho 
M.ississippi \'alloy. "During· tlw (lig·htP1:11tl1 enntlll'.Y n 
tlltlllh!\r ol' mining· opl'mtions wm·p rnHll'rtnk1•n 1wd 
rnu'l'il'<l 011 in 1lill'Prnnt; parts ol' t:lw country, apparently 
With Jr11t Ji((fo Sl!('('PSS, '' ~ 

Tlw history of C!llll rni11i11g· in th(\ lf nitPd State1:1 
affords it good illu:-;trntiun ol' tlw g'OJHll'td <l<'Ynlop11w11t 
ol~ tho mi11ing intlust:J·y. 111 ].'i~ll tltn lirHt, mrgo of 
nnthrlll'itll c:oal wn:-i Hl'll t to PhilndPlphin. Thn ammnl 
couHumptiou of all <'oal in IH·H luts ht•trn l',,tim:tlP<l at 
:-l,Oll0,000 t:o11:;; 2 in l!Hl:1 tlw produ<'tiou of nnthrtwitn 
conl amuimt:ocl to ·1:1,ll7:J,MJ;') short: tons aml tho prochw
tion of hitnmii1ous eon\ to ~00.~1U,8±~kRl10rt ton;,;, making 
tho total pr!l<lndio11 ilOJ,ii!HJ,.f;!H short tons. 

Tho ~lll! 1 lti ng· of i rem orn 1tppcars to luwn l>eon 1·1trried 
on to sonrn l\xtl111t in Mns:..:at'hnsotts H8 early a:,; 170~.~ 
'l'hn prod1wtin11 of iron orn in HWI luu; hnnn ostinuttnc! nt 
moro than ano,oon terns~ and thn procltwtion o-f pig iron 
from tlw 01'(1 in Pnnnsylvirnht !llllOlllltl'd to ns,S!lil tons . .t 
The Lttko 8up1~rior rogion was opoMd in 184:-1 nncl 
about 800 tons of bloonrn wero shippod from tho region 
in 1853. ri fo 1D02 tho production of: iron 01·n in Pnnn
sy 1 vttnht amounted to 822,1132 long tons nucl in the I1nlrn 
SnpPrior rngion to 2tl, U77 ,+O,l long ton;,;, tho prrnltwtion 
of tho two distriet8 fm1mmti ng to 27,800,8HH long· terns, 
or 78.2 per uent of tho H5,507,.JJU long terns rqiorted 
for the U nitecl States. 

Eit!'ly in the nineteenth conLury gold wits minnd to 
>ionrn <~xte11t in North Carolina, 1md for tt nnmlwr oi' 

2 'l'he Metttllic Wealth of tlw Uuitucl Stntli~, liy .l. D. ,Whitney, 
part' xxiii. 

Ihid., 1mge -mo. 
•l Ibid., j!Hg'OS ·172 nml 487. 
0 I bid., page 4iH. 

• 
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years following 182() consiclerublc quantities were pro
duced throughout tlrn Southern sfaLtes. But few at
tempts at regular mining were made prior to 1834. 1 

The discovery of gold deposits in California in 18,.l:tl 
gave an impetuH not only to the sctLl'l'h for prcdmrn 
metals, but ttl:m to mining enterprises of all kindt:1 
throughout the cotmtry. 2 The proclnetion o:f domestic 
gold in 1853 deposited at the United State:,; Mint mid 
its branches was vulned rrt $55,ti22,051, $55,113,4:87 of 
which valne wmi obtRined from Californiti. 3 The pro
duction for 1U02, as reported by the Director of the 
Mint, was valued at $80,000,00D. 

Operations in the copper region of Lake Superior 
begrrn as early tLS 1771, but particular attention WlLS not 
clfrected to that Held until 1844.; lts production of 
pure copper :for 1854: lrn:-,i been estinmted at 2, 000 tons." 
The prodnetion of the smne region in lll02 wa:,; 
171,102,065 ponncls, or 26.8 per cent of the.68!l,033,3D2 
pounds reported :for the United States. 

Mining in the Mis:,;ouri lead !iclcl tLppeal·s to lmve 
begun as early as 1720, but wns not followed in !'L regn
lar manner until 17H8. By 11ct of CongTess of March 
3, 1807, all the government lamls containing len.d were 
ordered to he withheld from sale, and leiums were 
tmthorizecl instead. The isHuing of leaseH beg11n in 
1822. After 1834 smelters tLncl miners refused to make 
pay men ts because of the grmLt number of illegal entl'ics 
of mineral land, mid in 184:7 Congress !Lnthorized the 
Llmcl Office to sell the l!rnds outright. In :l.839 a geo
logiuul survey of the lead region of the upper Mississippi 
valley was authorized by Congre1:is. In 18JO the pro
duction of the upper Mis:,;is8ippi and Missouri regions 
was estimatetl at 14, 780 torn1. 6 ln 1B02 these regions 
produced 131,606 tons. The greater p11rt of the lead 
product of the United States in 1D02 wns obtained from 
argentiferous ores. The history and OGCLllTence of the 
various minerals in the different states are referred to 
in the discussion of the stati8tics for efwh state, on 
pages 163 to 34:6. 

The importance of the mining industries is dne not 
only to the magnitude of the aggregiite production, bnt 
also to the grellt nnm ber of different minerals mined 
and the numerous uses to which they arc applied. The 
development of these industries !ms oucnrrecl very 
largely since 1880, as many of the minemls enmnemtccl 
in this-report were not mined in commercial quantitie:,; 
before thitt yettr. Exclusive of coal, pig iron, copper, 
lead, petroleum and rn1tuml ga:,;, stone, quicksilver, 
limestone for iron flux, zinc, a11cl the precious met
tLls, the mineral products of the country in 1880, at:1 
reported by the Geological Survey, were valued at only 
$37,567,133. The corresponding vttlnc for 1902 wa:,; 

1 The l\Ieta!lic Wealth of the United States, by J. D. Whitney, 
pages xxiv and xxv. 

2 Ibid., pages xxvi aml 135. 
s Ibid., page 145. 
4 Ibirl., pages 247, 249, and 305. 
5 Ibid., pages 247, 2411, and 421. 
6 Ibid., pages 405, 417, and 421. 
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$82,3H5,H±-an increase of $4±,828,311, or 110.B pm· 
cent. The exi8ting diversity of rnettds is largely the . 
rc:,;nlt of processes applied to the reduction of the 
minor mefalliforotm rnincmlti; while the great tthsolute 
incrl:ase in qmwtity and value, of mining prodnets, in 
munhor of pt~ople employed and in ymirly wng·es paid, 
is due mainly to tho development of the major min
emls, the great vi11·iety of uses to whieh the minor ores 
imd the metals del'iYed from thorn C!ln he put has fm
nished ii constant incentive to incren:-1e their prOllnctiun. 

Table 8 presents stn.tisties for 52 elnssitimttiomi of 
minerals. From these, however, there are ohtnine<l n 
htrg·e n um her of metals mtd other :,;uhst!wces, each <listinct 
in l'hamcter, 1Ls the result of processe:,; appli<~d tlirt'<·tly to 
the rnineml or ore. There tire nlso n mn1titnde ol' other 
;mhstanees obtained by their use 1is bases :for ehernicnl 
<'Olllhinations ttnd manrtfactnring· proce8se:,;. 

The organization of the Unit eel States Geological 
Survey in 187\l was the fir:,;!: 01tep in the s<·icnti1ic inn~:,;
tigation of the mineml deposits of tho country n:,; a 
whole. The general desire for inforrnntion conc~erning 
the mineml re::ionrces of the country has hm•n satisifocl 
in part by systematic geologie11l investigations in sPV
eml of the :,;bites, beginning as early as 182B. At 1i 

still e1trlier period investigittions wero carried on· liy 
privtttc enterprise, genemlly limited to 111i1H'I'ttls of 
well-known umrket value, such as iron, gold, Hilnir, 
copper, and emLl. The need for infornrntion conl'\ll'll
ing the location, ulumlCter, and l:xtent of the dPpositH 
of these minerals wtts fully n.ppreciatcd by th(\ organ .. 
izers of' the Geological Survey, !llld it is ndclcnt from 
the estinrntc subn1ittecl to CongTc8s for the work oJ! 
the ofllee for the fo.;cal year ending .Tune 30, 1881~tho 
second year o:f the Snrvey's existence-that exhaustive 
preparation8 were nrnde for the collection of inforum
ti01i concerning all classes of minemlH and the geolog
ical structure of the entire country. 7 

11Estinwle,q of l1Jlll1'0}J1'iation,q reqnfred for the .~cniee rif the j!Ncul y1·m· 
imcling .Tune 80, 1881. 

Geological survey of iron and coal rel:lourcc•s of puhlk. 
domain_ ......•.....•... _ ..• _ ...................... _ $BO, 000 

Extei1cling observations on coal nnd irnn into olcl Htates.. 20, ODO 
Sm:ve:i: of 1!griculturitl geology on public lands of l\IiHsi8-

s1 pp1 basin .•• _ .. ___ • __ . • . . . . . • • . . . . . . . . • • • • • . . • . • . . . 2fi, 000 
Extending observations on agricultural geology into old 

stat~s ................................................ 10,000 
Genlogieal survey of gold ancl silver in division of Hncky 

mountains ... _ .... _................................. :lfi, 001) 
Geolo_gi<'al Htuvoy of gold aud silver in division of Great 

bHHlll •••••• - - - •• - •••• - • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • :lfi, ll()() 
Geological Hurvey of gold and silver in division of Pacific. B5, Ollll 
StJrvey of geological structure and classilimltion of rmblk 

li!w ls in Mississippi bnsin ••......... __ . __ . __ . . . • . . . . . 2n, ODO 
Snrvev of geoloµical Htructme and clas~ification of public 

lands in Rocky mountains .............. _ ..... _...... ::JO, OOll 
St1rvoy <~f g~1nlogkal str.ucture and classification of publin 

lan<ls m Coloraclo basm. _. _.......................... .j(), 000 
Survey of geologic•Rl Rtructure aml classification of public 

lands in Great basin .•..•........ _ .•.....• _. . . . . . . . . • BO, 000 
Survey of geologkal structure and elassiilc!ttion of public 

hrnds in [division of] Pacific .. _ ....•.... _. . . • . . • • . . . . 2ri, 00() 

3.JO, 00() 
[Executive Docmnents, Forty-sixth Congress, second session, 

1870-RO, Vol. 15, No. 5, page 174.] 



SUMMARY AND ANALYSIS Ob' HESUL'I'S. 41 

Rank r:f t/10 U11i'.ted Stahw /11. ·111/)1./ny.--Thc United 
8tntes bolds first plncn in the prod1wtion of n1ost of the 
minernls and it is prccmin!Hlt in tho production ol' fi1'0 

of tho gTent miunmls that ttre tho hnsis of nmm1foc
tnrc:;---i. e., crnd, iron, copp<~r, !Pad, an<l gold. In the 
prnduction of :;ih·~~r it is ontmnkocl by j\foxico only. 
The quantities of: these mineral:;, ns for a:; they can be 
itseertained, for the principal prodncing- cou11trim1, 11re 
given in the :following tahk: 

'l',\111,g B.-l'rodnclion o.f coal, iron 1m1, cupptT, lead, 110/r/, awl Ni/1'1'r 
in l/w principal 2m1d1wing ern111ll'i1'.~: 11/0!J. 

CllUNTl\Y, 

\ Cnppur T.it~ntl, 
C:ual (Hhorl It-nn Ol'll ·irutlm•<ll Hnwltt•tl' !iolc\"(llnu 

tons). (luug tons). (long \HhorL uum1uH). 
tons). tons). 

I 

Bilvur~t 
\lino 

Ol\\\{m:<,), 

Unitc<l StnteH •• m11, riuo, •lilU nn, fili7, ·110 20-1, -12:1 :177, om a. 870, rn10 nr., film, ouo 
Afril'IL .................................................. l,HH7,77:l .......... . 
AttN\fllli!L... ... .. ... .... • • . .. .. .. • .. .. • lll, 2H·I W, 207 11,.IJO, Oll2 H, 0211, (J:l7 
AttNll'liL ....... i4fi,•Jl7,!15U hB,ilUfi,271) ....................................... . 
llcl!<lum ....... •2·1, ·l~fi, 8·W .................................................. .. 
llohvfo ............................................................. 12,1m2,IHI 
C1111nd11 ................................ 17,·JHll ......... 1,00:1,:mn .i,aoa,77-1 
Chilll ... • .. •• •. .. •• • .. .. .. • .... .. .. •• .. :lH, U30 .. , .. • .. • • • • .. • .. ... :;, r.tlti, 7112 
I~r1urnu . . . . . . . . ms, :.!80, Hti "- 11) 71fi 1 mu ......................................... . 
Gemmny ...... liifl, H2ll,4Ull •17, li7U, 707 21, liOll !M, lif>:I • • • • • • .. ••• fl, rn2, IJ.Jl 
Oretit Hrltttln •• 2fl.l,iMG,<H7 <12,27fi,l98 ......... 211,872 .................... .. 
It1tly........... .. .. • • •• • .. • .. .. • .. .. .. . . . • • • . . .. 2H, 101 ..................... . 
.lupm1 • • • • • • .. • • • • • .. • .. • • • .. .. .. .. .. .. \!9, 770 ............................. .. 
Mt>xlco ................................ •1tl,7Hf> 112,.rno ........... lli0,1711,tHl·.I 
l 1l1r11 ............ •••.••••.••••••••••••.•..•••. , • • • • • • . • . . . . • • . . . . . . • • • •I, ~H.,, r;~H 
ltn"•ilt ......... '17,US•t,201 •r.,uim,11u .............•..•. 1,01111,or.:1 ......... .. 
St111l11 ...................... •7, 7Hl, ri1H1 "·rn, 7l'0 mu, Rltl . • • . . . .. .. • :1. 100, 1Hu 
H\\'Clil!tl. •...•.•.....•.•.•• ~ :.!, HflO, !'\:I\) • ~ •.•••••.•...•.•..••••...•..••...••..•• 

I Clrnulnr of Hum)' H. Mmton & Co. (Lltnlll!d ), dlL!tl In re11111t of tlw \!ri!Wtl 
Rt1itt.!H th~ologkuJ HUl'\'Py, II Minornl ){.!JHOlll'(~CH 111' thu' nutted HlUl(~H," lUU~, }lllJ.fl'H 
lUH IUJ<1 l\l9. 

2" Comp11rntlvl1 fltttt!Htlt•H of Le1u\ Ct1j1per, t'l1'.," 11omplk1\ by tlw MnbLllgt•· 
RCllHeluift 1111cl Mllt11llurgl,chc l1L1•ullRohn!'t, A.·ll., 1•'1·1111ldnrl·rnl-1lw·M11in, l\lU:J, 
pngo 2, l'.Xl'Lipl for tho Unitrnl RtE1tuRlwhloh iH frum tlw Unitl'tl !-it1tll'H Ou11l111<!1•11l 
Survey, "Mllwrnl HeHlmrt\CR of tho ln!t11tl StntcR," HI02, 

a•rrcns11ry Anmml ltl'.[)orts, 1003; "l'rot\11\!tlon of Um l'recl1mH Meti1lH," 1002, 
pngo3f>l. 

•stiitlHtks for 11101, thoHo lnr Iron ow in Hnssl11 <'Htim11te11. 
~ Iudntlt•H ll0Hnl1111ntl Il<'rxegovlnn. 
•IndmleH J,uxt•mbmg, ln lll'if(lnm. 
7 l>stlmntc<l nH !ming c11m1l lo thu 11m1mn t of Klh·m· i.niJwtl nllll LIXJIOl'l<'tl; t1t1h1 

exportHomittl'fl, 
'lncludcH I'ortug111. 

Tho po1:dtion of tho Unitod Stato.'l as the rnition o 11 
first importmwe in Lho principal rni11i11g inclnstrioH iH so 
oviden t :from an extimhmtion of '1\thle 3 thitt Jn rtlwr 
illustration iH nnnecessary. ThiR po:;ition .i.'ldne to tho 
development ol' the v1ist minoral dopoRitH in tho United 
States, many of them pmcticitlly unlimilied; to im
provecl mining methods 1ind nmchinory; to tho devel
opment 1tnd improvement of trnnsportiition focilitio:;; 
nncl to the stimulus given tho mining nncl <ltllLl'l',Ving· 
industry by the increase of nmnufitcturing and 1milding 
in the country during the ptist twenty-Jive ;year:,;, H a 
country be rcgnrclecl as having natnml i·osourooH crf I\ 

given e:xtont and ch1iracter, it follows tluit 1m incrmtso 
in the 111mual production of rnimimhi in tho country 1nust 
ro:-Jult from one or both of two can:,;es-imironsn in tho 
numbor of productive laborcirs, and improvtllll(\Jlt of 
their productive power. Both of thcso c1rnso1J lmve 
been operative in the United States in a vo1'Y high de
gree as a result of tho :favoring iudu:,;trial conditions 
that hve obtained during the greater part o:f tho Inst 
quarter of a century. 

The uRe of the steam shovel in opon-eut mining, tho 
application of electricity and chemical method;; nnd proc-

OHHl'H to nil lirnuclws of mining, and of automatic um
ehi1wry to tlw drilling- and cutting of tho rock nnd ore 
hnvn lmPu tho prindp:d improyoments in Llw prodrwtive 
power of hhm·. Tho rato:; of witg·es which, as n, rulo, 
Itani prm•1tilml iu (.he mining- imlnHtl'ie!-l have kept the 
:;upply ul' ht11or n<foqtmto to the dcmutnd, and, with a fow 
uotaliln t1xeeptio11s, due to labor di:;tnrlmnces, stdlrns, 
or loekou ts, there hitH bonu 1i constant incr<'aso in lioth 
tho prrnhu·tivo poWl\l' 1t1Hl tlw <[nantity of lahur. 

Ij~xcept in lho t~11:,;n of the lnacling 1ui11emls ounmomtod 
in 'I\d1lo B~ thnro lrnH brnm no systenmti(\ eollectio11 of 
stiiti:;Ues in all proclucing eom1trins tlmt would permit; 
an 1mthe11t;i(', showing of thn muk o-f nnch in the produc
tion 'of all d11:;ses of minomls. In tho aht101H:n of sueh 
infornmtion, thn ei-:timate:; of l\fr. l\'lichnel (l, J\:Inlhnll 
nr<~ givon as i'ollowH: 

fn point of v1i111e no 11mmlry tip1n·o11.dwH thll Unile1l Rtatc~, hnt 
in \\'l:ight of 11d11ernl (!rent Brihiin ir:l 1ilwml. Jt; 11my hll H1d1l, llH rti

gnrdH \\'(1ighf., Umt < lrea1; llritttiu raiHL'li 01w-thinl, tho UnilPtl Rt11IL•ti 
rnrn-thirtl, 1trnl nil ot.Jwr imti1mH <1ollodiv<"ly otw·thinl of tht1 111in
umlH of tlw w111·ltl. 'L'lw wdght; u11<l vnhm ol mineml:; mHI thu 
11tu11h11r of 111iiHH'H in 18H4 wu1·11 [vnhrn i·t~1ltH:L1cl tu 1lolht1'H nt $·!.l-IO 
thu 111tt1111l, .Mullmll lrnving llxtHl that. mtu in rrnhming tho 1lollurn 
to ]Hl\lllt]H): 

Milllo11 ~1 l\l!on Jtullnr~ '1'"11" 
COtlN'l'llY. \tlllH. <lt>llnrs. Ml UPI'>'· \ll'I' Vl'l' 

lll ll\'l', lll 1wr. 

'.1'0!111., ..... •••••••• .... 7·Jl1 1,-l·Jll n, 1au, 1mo ·Hl3 ~-10 

Ul'<!1tt llr!t11ln •..••••••••.•.•• :HO a7·J K·lll,llOO .J.lli ~~fi 
lJnl(t!I\ f\tllll'.H, ......... ,.,.,. :mo .. mt r1Hll, tl!lO 77H I .JOO 
<le!'ll\HllY .................... ltr. HI:! ·100, UllO ·lllH :Ill? 
11,t'ttll(~Ll .•..••.• ~ 4 ••• •••••••••• BH 77 IHO,lllKl m mn 
Othl'l' <!Ollll ldt'.H .............. l!.!3 BK·I 1, 1:10, ouu II-HI 110 

l 'l'lt11 1.!Xnet nnmhm of 11111101·" IH 1101. lrnowu. * * • 'J'ltt'. mtt·~ in JHHO \l'(ll'() 

uvun h!gltt!r, viz, •HO tultH pur mhll'r. 

'1.'ho J111ml1,1" vnl11e of 11roclud J.IL'l' milH:ll' is higher in GrL•al; Brit
nin thnn 1w11mµ: othPr Bm·o11e1m nntio11H, !mt lH greatly Hltrpussetl 
by tho ml:in in tlw ITuitrnl Rt.1tte1-<, r1erhnps boc•titJflU in t!H1 hi.ttllr 
emmtry tlw cliflim1Hh.~H of i)xtriwticm m·o less. 1 

1\fr. Mulhall HtnteH :further tlmt; cottl hi the groat levor 
of imlnstr.ial progrrn:iH nncl con:-ititntes 70 per eent of the 
total mineml prodnotion of nll nation:;; also tlrnt the 
1n·od1wt.ion lutH grown thirtyfold sinee 1820, 2 thn :,;how
iug :for tlw two yottl'H for tho leading nntions being ii::; 

fo I.I () Wl'l : 

'folltl ..... :···· ................................. .. 

tlrmt Brlt111n, tonH .................................... . 
lluillitl Stntt•"· tonH ................................ .. 
<!er1n1tn)', {(IJlH ••• •••••••.•••..••.••••.••••.•••..•••••.•• 
Ot.hl!l' l'Ollllll'kH, ttlllH ................................. . 

1Hi.?O lH!H 

11, 200, ooo ri:n, uoo, uoo 

12, 600, 000 !HH, !lllO, 0110 
rion,mlO mi,nml,\l\)\) 

l, 600, ()()() uu, uuo, ()00 . 
2, 700, 000 Ul, ~00, UUO 

The prmlnctio11 of coal in tho United Stntcs in 1!102 
was BOl,5D0,-±30 short tmu;, exceeding that of Grnat 
Britain liy 47,2413,002 tons. In tho production of iron 

1IrnluHtries and Wenlth of Natiomi, hy Michael U. Mnllrnll, 
odition of 18flli, pages 34 and ll5. 

2 Iliid., page :35. . 
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ore :Mr. Mulhall gh'es the United Stiitcs tin;t mnk i 11 

1894, with a production of 17,(lOO,OllO tonH, ns cornpn.recl 
with 12,400,000 tons for Great Britain and German~', 
re:-ipeetiyrly, which 1-dmrocl the second pliwu. 1 He gives 
the United States the third place in l8D4 in the proclnc
tion of golcl, arnl tho :,;ec<md place in the production of 
silver, a:-isigning tho first place to Spnnish America, 
with n, prodnetion Yalnccl at £1!,!J00,000, a:-; compared 
with £6,100,000 for the United StatoH.~ The produc
tion of pig· iron in the United Stiitos in 11101 was 
15,878,354: gross tom;, a:-: comp1Lrod with 7,D28,M7 gross 
terns in Great Britain iwd 7,73ti,Gli8 gross tons in Ger
many, the prodnction of the United ShLtes -thus exceed-

ing the combined production of the two c~o11ul ri1""' 
by 213,0-1,4 gToss terns. Tho 8tatistil's of Ult•:! i, • 
GrPat Britain and Germany are not tt ntil11i1j,. 

and therefore 110 compiuatfre figures for that ~ 
can he given. The production of ~ilyer in tlH' l 'ui~,-" 
Rtntes in Hl0:2 was valned at $71,757,G!IO (<•11ilm1;: 
valuo), a!'l compiired with $ll18,3.f.3,00ll for :-\p1wi,,i' 
America. 

Inci•ease 8hwe 1880. -Tho following- hdile show~ 1 ! ,, 

relative increase in population and in ntlun of mm"' 
foctnres, agricultural pl'Oducts, and minornl l ll'1>1!11d ·' 

since 1880, as shown in tho Tenth, I~levPnth. 
Twelfth cemmses: 

TAllLB ·,L-INCHEASE IX l'OPULA'l'ION AND IN VALUJ<; OF AGRICULTURAL PIWDUCTS, l\IA.N"UFACTURE~ •. \'.\Ji 
l\'fINEHAT, PRODUCTS: 18HO TO moo. 1 

! i . I l'Ell l'l~N'l' 111•' l~t~ltt·:,\'"I 
yg,ut, l't1J>11l1Ltinu. Agrieultuml I ~I111111f11 ·1·11r •R I Minernl proil-1 

I lfl)(l lle(R C ' e, ' \\!'l" i · · '" I Po1111l11- Agrienl- Mnnnf111•; •1 : I lion. tnrP. tm·l'~. j ' · -:b 

l(IOO ........................... -:.~.~-=~---················ 7ll,Hll,:lHIJ $l,717,078,02~!$l:l,OH,~7,.J9~-1,$7Ull,8Ul,72!l 20.9 \n.y, ~s·~-· i 
~~~8:: :~:: :: : : :: : : :~:~::: ~-:~:::~:: :~::::::::::::::::::: :: : : : : :---~~:iii~:-~~~--~: i~~: m: ~~i 

1 
F,: ~~5: m:i;~L_Jf,~:~~~~~lJ, __ ::·~-~'.': '.' .. ::~:~~·-~- .... '. :: '.', l · 

1 Ex"lnsivc t1f II11wuii. 

"Thi le the eompari8on of the popuhttion an cl of nmn u
factnres nncl !tgricnlturo in 'I'tll>le :~ if:; limited to twenty 
yoan1 and of mining indnstrios to twenty-throe ymLrs, 
it covers n pel'iocl that has been quite renmrlrnJilc :for 
tho development of the mining indnstrios. 'l'he value 
of the. mineml products ineronsod for the whole period 
216.2 per cent, as compared with an increase of 51.8 
per cent for population, 1.f.~.4 per eoutfor nmnnfactures, 
nnd 113.~ per uont for 11gricnlture. In 1880 for every 
dollar of mineral prndnets there were $21 of nrnnnfoc
tmes and $!) of agricultural products. In moo the 
ratios were $16 and $H for rna1mfadnros nnd agricL1l
tn ro, respocti nily, to $1 for mineral products. In 1880 
tho per capita values of tho products ol' manufiwtnres, 
ngricnltnrc, and mi1ii11g- were $107, $±·.!:, and $5, re<'poc
tivoly. By moo these values had inereased to $171, 
$62, and $10, 'respectively. 

lu the absence o-f anrnml consns chhL, yearly totals, 
us compiled by the U nitod StateH Geological Survey, 
are presented in 'l\Lblo 5, to xhow tho amrnal growth 
of the varions industries. Tht>so totals inclndo rnJue 
o:f product for salt, pig iron, hrominc, refined gold 
und silver, zinc white, and other nmnufocturocl prod
ucts not fatken iit the census of 1H02, ns wotl as mincm1 
waters which are not tho product of regulttr mining 
operation:,; as defined by the Blll'ettn of tho Census. 

1 ln<lustrie;; and Wealth of Nations, hy Miduwl U:. Mulhall, 
edit.ion of l8H6, pnge 35. 

2 IL id., page 36. · 

~For the t•1tlen1lnr yenr Hill~. 

TA11u 5.-,\Ii1wml zir11d11cl.<: 18!U lo 1110,!. 

[UnH<"l Sl11teH Gt•olog-i<ml Rmve)", "1linernl R<'H011\'l'<.'H of lht• P11il1·1I 

YI»All. 

1\102 • .•.••...•... -· ...• 
lU()) _ •• -· ••.•.•••.••••• 
l\100 .................. . 
lH!JU_ ·-. _ •..••••• ---·., 
!HOH •••••••.••••••••••• 
lH\17 .................. _ 
18!11i. ·-·········. ····-· 
!H[lii .................. . 1801.. ________________ _ 

180:1 •..••....•.••...••. 
1892 .................. . 

'l'otal. 
Vttllwot 

nonmet11llic 
rnliwrnl 
]H'lllllll'IH. 

$ti17, :mo, 8B1 
fllii, :11811)\)2 
fl12, :1021 707 
445, ·l2H, -t:ll 
:ma, 8tH, ri20 
327, 70fl, U27 
3B3, U5-J, 110 
a:iR, 112, 2:m 
307, 7H.7Hn 
a2~1, 2n1, 318 
33U, U581 8·12 

V11lne o! 
met1111it1 
Jll'O!l\W~H, 

..: ... ~iJJ 
\ uL·., . 
llll!:·1'': 
j•f.,,'i, 

Ull"il"'I 

~;.•hi 
1 , I I I, ; ! ; ~ 

i,11·1 

I .tlll(I 

(<Ill 
J,1•lil'' 

• •!'I 

~ 'I j ~ ; ~ ''J: 
l.•lf' i':«l 
l \~'.I 
J 1HL ., I 

"
7 ith tho· exception of the two ;l'OfLrs from tlw d 1 

of' 1802 to the c1ose of 18H.f., there has bet111 n yna·: 
increase in. the value of product. The 1wemg11 :111mo,; 

increase during the past eight years has been $\!I. m1:,.1q :: 
It will be noted that tho,proclnetion for 1!)02 PXt'P1•.!" 

$403,812,998 the $796,820,417 reported hy tlw 1·1•1fl~, .. , 
ns the viduo of the products of mines, <1mi,rrins, nml a 
troleum and natural-g11s wells. This excess is Pxpluu" ., 
almost entirely by the difference between thn \'!I Im, , , ~ 
the crude ore and the valno of the motf1ls 1:mwl (1·11 ;~h,·1 

refined from them, ;mch as iron, gold and silver, 1•11p1>< · 1 .. 

and lend and zinc. Tims, the ore cln8sec1 rLs copp1•1 •. 
by the census method was valued at $61,178,o::m. "i1 , , 
the valno of the refined copper contents' of all 11r···· " 

reported by the Survey was $76,558,954. A.gain. ~ 



DIAGRAM 1.-VALUE OF PRODUCTS OF PRINCIPAL MINERALS AND PROPORTION EACH BEARS TO TOTAL: 1902. 
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value of the gold and silver as reported by the Bmcau 
of the Cen'mH wits $82,±82,052 at the mine, these figurel'i 
being exclu::;ive of Alaska; hut the eoining value of tbe 
gold and :,;ilver reported by the Survey amonnfed to 
$151, 757 ,57 5, and, in addition, pltttinnm to the value of 
$1,81,! was obtained. Tho Bureau of the Census re
ported iron ore valued nt $fiil,±fl5,B21; the Sm'Ycy plaeed 
in its totals for rni11eral products the value of the pig 
iron made in rno2, $:372,775,000. The lead and zinc 
ores were ya]ned by the Bureau of the Cernrns n.t 
$14,1100,177; the value of the relined metal was reported 
by the Survey at $36,765,596. These differern•e:,; are 
explained in detail in the report for the several mineml:,;, 

Leltdiny 11U:net•al8. -\Vhile a gn'at rnrioty of 111iu~ 
e1~ab 1Lre included in the $7Htl,H2ti,H7 reporte<l a,.: tlaf!'• 
value of the mining procltwts 11t tlw Twelfth ('1•11l"t1"'., 

the prodnctit;n of a :few of tho IPtuliug orn~s~ sw·h UJii 
coal, iron, coppel', lead ll!Hl zinc, rwtrolPlllll !tll(l t11tl lll"lli 

gas, nncl the precious rnet11b, <'onstitutcs a la1·g·1• pN·· 
eentage of the totitl, and the grPttt growth in tlw min· 
ing of these has been the. prineipal 1•trnsn of tlw ii11•1'Plll'iiJI:'• 

in the num her of people om ployed tlnd in tlw ntl t111 of 
products. The compamth·e importtuH•n of the priuri · 
pal mineral:,;, ns determinod hy the pnrcentag\\ that t1u• 
totals for each form of the aggrngntes for tho l' 11ih•4'.:I 
8tates, i:,; sh9wn in the following table: 

TAm.i. 0.-SUMMAHY FOH, LEADING MINERALS, AND PEH.CEN'rAGE EACH FORl\IIU> OF TOTAL: l\J02. 

I I 
'Number of' l-\llj>Jllil'H lllli1 

lllltll'l'il\.]H,llllll 
mlx1"·ll1rne1>11H 

111hu~H. Nnn11Jer of 
q narries, opurutors. 

1mll weJIH. Avcrngo 
number. PXlll'Jl8l1S, 

\"nhw t-i 
J•ro1lw·1. 

All mlner1t!H ................................................................ , 
I 

Co11!, nnthmclto 1ind hltumlnmt" ................................................ ) 
l'nr cent of tot11! ............................................................ . 

Copy,~~ ~~~;tc>f'irii'1;i:: :::::::: :: : : : : : : : ::::::::::: :: : : :: : :: : : : : : : : :: :: : : : : : : : : ::: 
Gol1l 1rn<1 ~liver ................................................................. . 

Per eent of luittl ............................................ : .............. .. 
Iron ore ............................................................................ . 

Per eent of ttital ............................................................ . 
I~ett<l n.n<l z1nc oro .............................................................. . 

Pt•r cent of totnl. ........................................................... . 
Petroleum nnrl rnttnr1tl gnR ............................................. , ....... . 

l'm· cent of tot11l ............................................................ . 
Stonet .......................................................................... . 

I'er c011L ol total ............................................................ . 
All other mlnemls ............................................................. . 

l'er cont uf total ........ , ................................................... . 

lM 1 51n 

5, u~o 
3.9 
l.t.l 
o. 1 

2, U92 
2.0 
b:2!l 
o. a 
059 
o. 4 

18·1, 477 
88.8 

5. 76'1 
~.8 

1, 069 
o. 7 

4li, 858 

.J,528 
9.G 
Hl 
0.3 

2, 992 
li.'1 
:ia2 
o. 7 
057 
1. 2 

Sl, 489 
67.2 

fl,'170 
11.7 

1, 340 
2.(1 

···-~·-~--- -

5t-il1 i28 $309, 9fi9, \JtlO 
--·-- ---·-----·---- ""' 

850, 329 $220, lUH,.101 
no. 2 f)U,fl 

20, 007 $21, lfil, ·1llf1 
<J.5 fi. 7 

:10, 1•12 $3tl, 077. ·l\12 
ti.2 \I, H 

88, HM $21,ri:n, 1112 
(i. 7 f>.H 

7,881 $·1, a~m, ~71 
u I" 

22, 280 $1G, 178, lHll 
3.8 '1.4 

71, lfill $37, filfl, \lU7 
12. 2 10.1 

29, 182 $12, U77, Ofi2 
5.0 3.fi 

$1 Ufl, flKli1 jiHO $iUli. l'' .. l.(J,. f ~ ~ 
1·---

$tl:l,ll21,·lll0 s:anr. ,.:t~\ ~itit~~,~ 
a:l. fl ·j(.'-!> ll 

$12, ·IHU, lHO $'•!. 17•. ~~-
n." !!'\ II 

$'22, ()f17, 297 $t-.:Jt .1~~. (~~~~ 
11. :I 1U II 

$17 I ~.W:ll H~:.? SHr1 ... 11t;~, ~;: .t 
H.8 "' ;!; 

$·1, llll:l, l\f>H Sl t. •~ 4). l ~'":f 
2.·l ; ·1" 

$-1(1, 112, 7flll $1l)'..!. :.!f.:~. *~ ·~ 
23. 11 l1;,.frl.t 'f!\!. 

$1,l, 710,601 sru. tr'.!~!' ~.1~~~ 
7. fl "" ii 

$H,7:l1,012 
7.1\ 

1w1.:1tn. 

t Includes llmcstones 1tnd clolomileH, mnrble, snnclstnnes o.nd qnnrtzltes, siliceous eryxtu111no roclrn, 8l1ttc, 111111 ~lll1~11 ~11ml. 

The mining of the seven groups or leading mineral:,; 
shown separately gave employment to 95 per t~ent of the , 
wage-earners, and their production formed 9±. G per cent 
o:f the total production. 

Less than one-tenth of the mine operators of the 
country were engaged in the· production of ores, and 
their mine8 gave employment to less than one-fourth of 
the witge-earners, the Vttlue of their product being less 
tlmn one-third of the total value of p1·oducts. 

To assist in a further analysis of the totals, and' to 
show the concentration in certain lines of production, 
the statistics luwe been grouped according to the char
acter of the minerals and of the metals obtained from 
the ore or the uses made of them. The classifica
tion of this character, made in the annual reports of 
the Geological Survey on the mineral resources of the 
United States, has, for the purpose of uniformity, been 
adopted by the Bureau of the Census. 

A comparatively small proportion crf tho mhwra l 
products of the country can l>e classed as metn!lift'rnu"".,. 
mueh the liirger proportion consi:,;ting bf coal, potrol1•mu., 
nntnral gtts, stone, borax, gyp:·mm, phosph11te nwk. :uu:l 
other substances not of a metallic nature. In .tlH• fol·~ 
lowing table the statistics arc segregated so m; to ,..;)un~r 
the totals for metallic and nonmebtllic :-mbstmw(I": 

TAnr,E 7 .-Summm·y .for metallic ancl nunmelallfo prodw:IR: J:·n~·. 

Number of mlneR ................... .. 
Number or operators ................ . 
Snlnried officl1ils, clerks, etc.: 

Number ......................... . 
Snlnrles ......................... . 

W nge-eiun ers: 
A vernge nnm ber ................ . 
Witges ........................... . 

Contruct work ....................... . 
Mlscellnneous expenses ...•.......... 
Cost of supplies nnd mntcrhils ....... . 
V(l.Jtte of product. .................... . 

151,fl16 
4t1,tlfl8 

38, 128 
$39, 020, 552 I 

581,728: 
$369, 959, 9UO ! 

$20, 1177' 938 i 
$71, 771, 713 i 

$123, 81-1, 967 
$796, 82tl, <Jl 7 : 

<J,280 
•J, 081 

8, 138 
$9, 9•18, 33fl 

110, •104 
$84, O'Jil, 22·1 
$1,}l71, ll21 

$17, 108, 821 
$Bil, 6:l9, 703 

$215, <15ll, 587 

..,,~~, 

!Ml,ll~:.t:in~ 
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TABLE 8.-Snl\Il\IARY FOR l\IJNERA LS <HWUl'En AUCOIWIN<l TO OHAHACJTEH OF mms AND USES: 1902 . 
.... ·--·-·"·-··---.----~-~---.....- ·- ·- -- ---·---·"--'~ -· -·-·----·---~--- .. ---·--·- ---~·-·"·------ -----~----

Nn1uhPr 
ofmitll•H, 
111111rril•/'i, 

1 

}:.\I.,\ Ill Et~ l)Fl"IC'.IA l,H, 
Nnm- n.mu<H, ETC. 

MlH1•cll1t· 
neons <~x-
11tnu1L1~. 

Cost of ~1111· 
pfiUH ltIH 
mnterlitlH, 

f>l'l'Of Uontr1wt 
'vork. 

V11lue of 
product. ltllll 

Wt•JlH, 

npl~l'll

tor~. Nnmht~r. ~1llariQ~. 
A vt~rng'e 
l\1\B\.hllr. 

\Vngrn~ .. 

TotnJ ...................... .................. ...• 1r11 1 r11n ·lli,HflH :18, l~H $:1\1, ll~O,f11i2 riHl, ns $:mu, \15\1, 11110 $'20, ti77, Y:lH 371, 771, 7\a $12:i, HM, g(l7 37110, 820, 417 

Met11lllu .......................................... . .J, ~80 •1, 081 8, l:lH \1, \HR, :i:m 1 Hl,-lll·l RI, 0111, 22·1 1, ll71, 1121 17, l!i8, 321 SU, mm, 7ll3 211i, 453, 587 

Coppl!r 1n•o • ..••.••...••.••••••••••.••.•.•..••• 
Gold 1rn<l Hilver ................................ 

1

1 
Jro11 or(~ ......................................... . 
I.-'etul null zhw oro .............................. 

1 
M1tng11neHo nru .............................. .. 
<luiekHl!vur .................................. .. 

Fuc!H ................. ···•·• .......... ··•·· .•.. ... . HO,lli:l :lli,ll17 

Con!, an thrncito .............................. . 
Co11l, b!tmnh1011H ............................. . 
Nntnrnl gnH ................................... . 
J>lltl'OltlllTil . ................... ,. ••••••••••···•·•• 

.Struetnrnl nmlcrht!H .............................. . 

(~Ulll(!llt ................ I I ....................... . 

Clny .......................................... . 
UmtiHtmu•s nntl dnlmnltt•H ••..••.•.••••.•...... 
M1trhlP ....................................... . 
Hnn<lslomis u111! 1\1111rtzill'H .•..••••••••••••••••• 
Hili1 1 l~OUH t!ryHtnll tlll roek!" •............•....... 
Hlnte ........................................... . 

Almtsive nrnturl11ls ............................... . 

Hnhrstom•H 11lltl millHtOill'H ................... . 
<:omrnl mu nrnl nurnry ........... · ............. . 
Cl')'HlilllhlL' •llllll'(Z ............................ . 
Gill'lll'( ........................................ . 
GrlnclstoncH 111Hl p11lpsl111wH .................. . 
Infusorl11l rn1rth, tripoli, 11ncl 11111nic•t• ......... . 
OilHtnlll"H. wlmtstones, 1mc1 He)'lhe.~lnmiH •••.•• 

·Chemic•nl m11tl'rit1IH •• , ........................... .. 

Bofax ....................................... .. 
Fltun·s1mr .................. : .................. . 
(i\"[IHUlll ..................................... .. 
l'ho.•ph1tHl l'O")(. .............................. . 
8nlphur nnd pyrllo .......................... . 

l'lgmen ts .................................. , ••••••• 

ll,W\':l 
rn,xnn 

118, llil 

ll,OH 

101 
20f> 

a,2.w 
H:l 

1,:l!M 
\JOii 
11111 

ll11rytes........................................ ·JU 
Minuml plgmonts, t•rlltlu ....... ,. ... .... . . . .•• Rfi 

Mlseulltinticms •••••••...••...••••..••••••••••..••.. 

AslrnstM ...................................... . 
Asplrnllum uncl llitmnlnous l'Otik ............. . 
B1111xitll ..................................... .. 

~1/grr:1~~: :: ::: :: : : :: : : ::: : :: :::::: ::: : :: : : : :::: 
Fnll<ir'H cnrth ................................ . 
{frnphlto ...................................... . 
IAth!um mo .................................. . 
?illlrl .......................................... . 
Mlc:it .......................................... . 
Mou11zlte .................................... .. 
Prcclo1rn Htonus ............................... . 
Silie11s1mcl .................................... . 
'l'nlc 1tncl sonpslonc : •.......................... 
Ttmgston .................................... .. 
Urnnlum nncl vnn1tcllum ..................... . 
All othor mlnor11la 1 .......................... . 

•I 
2•1 
a~ 
27 
JU 

•J 
2K 
ll 
ll 
•10 
28 
•16 
20 
20 
4 
3 
6 

1111 i 

·I, ·IOU 
1,11117 

:.w, fl~~ 

fi,7'111 

/;") 

2ll 
Ii 
r1 
7 
\I 

111 
JU 

J7.l 

Ii 
lH .m 
H7 
JH 

77 

llHH 

... 
~H 
7 

211 
17 
·I 

rn 
a 

11 
!18 
22 

•100 
20 ~ 
20 

•l 
a 
6 

1, 208 
a, ·IHI) 
~.·Wi> 

U](l 
!H 

lli 

:!,OH 
H,.fl!l 
I, 0~:1 
H,O:l:l 

G,:J.I~ 

7 
\1 
8 

rn 
:,?/) 
II 
Ii 

7 
r12 
•12 
27 
JH 
M 
27 
1 
•I 

21 
3 

22 
85 
7fi 

I' 1)()7 1)1)'~ 

1J: int: 0~:1 
1,Hltl, :1:17 
2,mm. ?UH 

r1, li\l!l, 1:m 

1, llH7, nl·l 
mo, r111r1 

I, Hl:l,,7•17 
:l·ll, 1121 
71:1, f17\l 

'1 1 ~:..!7,HHfl 
:l:Jl,Hill 

·IH,lllJH 

.J, ilH2 
(1, llllll 
Ii, 11:10 
\I, liH 

J:l,012 
.J,0111 r., 11111 

18, 12H 
2i, illl 

:\Oll,·IW 
:mrl,:.!lH 
·19,Hllll 

lr>, lfl\I 
f>:l,M:I 

~. u~x 
o!H, 2ll3 
88, 2ao 
20, Ollfi 
1~1, aao 
rn 1000 
lH, 112·1 

lillO 
2, 100 

rn,•IH 
2, 100 

28, 087 
27, 22g 
Oil, 713 

li\1,11\11 
~HO, li3H 

•l,ll7H 
17, flf):.? 

He}, ~\Jf1 rlt or,.1, f;:J7 
1-----···· 

1 :1, tJ.11 I (i, 328, Hi)2 
I) lTI UflH, HU~ 

:1i:i;'.17 11, 7f11l, ii:IH 
·1,070 2,212,lllll 

111,HH n, 1r.:i,on11 
lH, H:lll II, ll72, U\lll 
fl,\)~() t\, li7, .If)\) 

Glll 

HO 
·17 
~m 

llH 
210 

:m 
Hfi 

H,K:m 

tr.ii 
:lliU 

1,.1n 
fl,\171 

U70 

2a 
11\li 
mu 
21\2 
nu 
11'1 
llH 

n 
Iii 
\JR 
HH 

lllR 
8311 
771 

2 
111 
HI 

il,:II:l,llKK 

'IH,HlJri 
l lll, lXJ~ 
7r•tl, ~GH 

l, \l:lll, ll\i:l 
tlUH,1170 

l:m.~Hr1 
!Oll,(IH7 

1,ll:Jri,7M 

8, 25ll 
70, liiO 
[J\), 71)3 

107,.tH 
•17, •JM 
3:1, 775 
70, 721) 
a, 7•M 
•1, 709 

4·1,0·13 
25, 318 
SH, 017 

1'19,114 
279,088 

1,260 
17, O•IO 
10,-111 

·- ·-·-·- -----·--1-----1·-··----··--
1HR, 7f>R 
li21i,OllU 
·1~fi.~9~ 
108,607 

. . ···~ti;iii.j' 

00, 7·111 

111, !l27 
1:1, ~11 
!l'i,BHI 

• ••••••• f1i1i1" 

1n1,mm 

........ i1i1i1' 
•JOI\ 

:in7,·to:i! 
11,1\87 

t,t}tl() 

1,000 

Hl,401) 

·· · .. io:uoo · 
1\00 

1, su1,.w;; 
f)1 357, O!r!tl 
8,207,71'1 
2, 092, (K)l 

11,H·tri 
l\U, 707 

9, 307, 239 
rn,ni,.mu 
Ii, Ul2, 2f>7 

rn,Hll, no 

.12,rn1 

1,.lHO 
~. 77U 
l,Uiill 
•I, U52 

2·1, •lll8 
~.~um 
4,fifiB 

7·11, 1i711 

•17, tlllli 
2il, liU2 

200, 7till 
;130,•175 

llU, 118 

tlO,•MH 

85,5r.5 
2•1,893 

2!l2, 801 

11,osa, 17ii 
10, ll9\J;7tiH 

U,OOii, CiOH 
~.fill 1 Ori? 

17,228 
32~~ 2H7 

fil, 178, ll3tl 
82, ·182, Of12 
6fi, 465, :{21 
H, 600, 177 

177,911 
1, liflO, 000 

12, 7.JO, 7HO 7CT, 173, f18ti 
2·1, 798, W2 2\lO, Bf>H, ·lK3 

ll, 007, 2fif1 30, 81l7, 81l3 
17, 781, l'll2 71, 397, 73\1 

20, 072, :lllU 116, 370, lif>O 

Hll,llll\1 

1, HU\I 
21\,U.I 

Vi\O 
ltl, 128 
:ll,lHil 
~,!.W7 
7,fi02 

l, 0011, !\.18 

7, 772 
58, 078 

•l2'l, SO>f 

2·1, 2li8, 38H 
2, OBI, lli2 

:Ill, .Ul, Hiil 
fi,ON,182 

lll,tlOI, 171 
tH, ~m;, U·H 
fi1mln11.liU 

1, t 77, 711 

fil.l, HOK 
H11,0ll5 
~rn, o~r, 
1B~t820 
lll17,.131 
r.n, 110·1 

ua, 11nt1 

10,0Hl,lll\9 

~,8H:Jtff14 
~75 1 n~2 

2,089,HU 
~t,022, Oit8 

947, 089 • 

f\M,039 

208, JM 
860,885 

UtSH, 181 

1, 7fi8 
lU1 7fl3 ' 
1'1, 089 

8, 233 
21, 028 
•10,019 
50,278 
18, 642 
28,'\lOO 
lil,1!<10 
1, 265 

•16, 200 
236, 728 
12$, 206 
260, 42•1 
1'14, Wll 
!IS, l•H 

HI, •l07 
1'l, 201 
2,057 
6,089 

200 
1,•107 

12,91•1 
2,088 
7,•181 

18, 778 
80,180 

120 
•IUO 
050 

2, 755 
11, 9Bl 

250 
17, 781 
88, 880 

125 932 
'210 

8,0JO 
3,432 

227,li08 
21>, 760 
12, 7•ll 

118,8•10 
04, 160 

328,•IFiO 
421, 2B9 

1, 138, Hi7 
5, 075 

\18, 125 
49, 256 

l Inolurle~ opemtors its follows: Ohrmne ore, 1: mngiwslto, l: molyhdmrn111, nl!ll<l'l 1tn<l cobcill, 2; mtllt1, 1. 

As olsowhere explained, some of the snhstiinces in
·cluded in tho general groupi; by the Geological Survey 
.are not covered by the census of mines and quarries. 
Further, the assignment of the difl'enmt mineralH to 
the respective groups should not always he n.ccepted ns 
an exact segregation. For inl'ltaneo, petroleum is 
ai:isigned to the group of fuel;;, but a considerflblo pro
portion of the refined product is used :for other pur
poses. In like manner, the group of "strnctural 
materif1ls" includes all stone, although some SltllClstone 

i8 cruHhnd and rnmd in the pnl verized form in the mn.n
ufacturn of glass, and ii considerable amonnt of lime
stono is nsed for iron flux, for tbe mu,nnfaeture of lime, 
and for roaclmaking'. There is, in fact, hut slight con
nection between the totals :for ftny of the groups other 
tbari their gonernl relation to the industrial progress of 
the country. It is interesting, however, to note the 
proportion which Nich of these groups contribute:,; to 
thn g-c111Pral totnl~ for 1.111 mines and quarries. '.rhese 
proportions nre :-::hown in Table 9. 
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DIAGRAM 11.-PRODUCTION OF PRINCIPAL MINERALS, BY STATES AND TERRITORIES: 1902-Continued. 
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IDAHO 
Nl!W MEXICO 
TENNESSEE 
NEVADA 

000 

000 

1,200 

Prodtwtion of LimoAtonos m11l ]lolmnituK: I !HI:.!. 

, ,BOO 1,000 

MASSACHUSETTS 
MAINE 
VE fl MONT 
NEW MAMPSHIA~ 
01\Llr:OUNIA 

Nf:W Jl.:H$f.V 
CONNEOTlmJr 
GtmRGIA 
MARYLAND 
RHODE! ISLAND 
PENNSYLVANIA 
NEW YOHK 
SOUTH CAROLINA 
MINNESOTA 
WISCON!llN 
NORTH CAflOLINA 
VlkOINIA 
OELAWAHF. 
MISSClURI 
WASH I NO TON 
MONTANA 

COLORADO 
TEXAS 
OREGON 
ARKANSAS 
UTAH 

THOUS1'ND1t OF OOl.LARS 
2,400 2,000 0,200 ;1.eoo 4,000 .t,OOD 

Pro1ltwtio11 of' Rilil'1•011H C1°yHt1111in(I Htwlrn: l!l02. 
THOUOANDD Otl' DOLLARS 

~~~~c~o~o~~~·~··f·:·~~=·=·1"·:·::~:·:··r·:o::~·"•·or··· .. ~'!ci·o 

I'rorltt<1tlon of Rlntl': HI02. 

l'E~NRYl.YANIA. 

VERMONT 
MAINr, 
VlftOINIA 
NEW YORK 
MAl'!Yt.ANO 

'T'HOUBl\NDlf OF DOLLAR& 

~I 'T 

Pl'o<hwtion oi' AmulRtonoH 1t1Hl Qmt!'t:1itnH: l !.!02. 
THOU8AND6 OP 001..l.Ana 

TOO 1,000 1.aao , ,aoo , Ttso • 000 R 1180 

THOUQANOU OP' DOLl.Af\tl 

e;,200 

VltflMONT 
OEORGIA 
NEW YORK 
TENNESSEE 
MASSACHU6ETT6 
PENNSVL.VANIA 
CALIF'ORNIA 
WASHINGTON 

~~~~~·!r~~~·~j~·:::r1=-7illo .. 11 ..... ~1"•"-.,..·.,~i··o .. ,. ..•.. ~1"•"--i~···,1··"-.,-•··,1ro•o""l~···,i··o ... ,...·~·i~"" .. .,--!,,.o. 

NF.W JER9EY 
PENNSYLVANIA 
DEl..AWl\RE 
MISSOURI 
SOUTH CAROLINA 
OHIO 
GE01l01A 
COl..OllADO 
KENTUCKY 
WEST VIRGINIA 
ll.l.lNOIS 
TENNESSl:m 
CALIFORNIA 
WISCONSIN 
At.A0AMA 
NEW YORK 
MARY LANO 
TEXAS 

P1•0<1notlo11 0£ Olny: Hl02. 
THOUSAND& Of' 001:.t.ARG 

too 100 ooo 400 aoo ooo 

f •• 
i· 



48 :MIN ES AN I> (~ U ARRIES. 

TAnr.g H.-PEROENTAGE EACH UROUJ> OF l\UNEHALH Fnltl\lH OF TOTAL: l\lll:.!. 

Ntunher 
of 111ineH 1 N111nllor 
11un.rries, of OJll1 1'~ "·-----··-------··1 

nnd tttorH. 
nnov11. 

Wl'll~. 

100.0 j 

: 
]llll.11 

100.ll 100. 0 100.0 1011.0 m1.11 ]ittl.11 ~ 11~1. II 'rotnl ................................................... . 
J,;; 

Metallic ..................................................... .. 
Fnels ......................................................... . 
Structural mnterl11IH .•••••••..•...•....•••••.•.••..•....•.•.•.. 
Abrns!ve rn11lerittls .......................................... .. 
Chemiettl mnteriuls ........................................ .. 

fflii~1l~~i;,oiis::: ::: :::::::: :: ::: : : : ::: :: : : :: : : : : : : : : :: ::: :: : :: 

2.8 H. 7 21.4 2fi.r1 ! rn.o '!'!. 7 ' Ii.Ii '.!;L•.1 :·t~.11 

u~.; 7tl. u fiH. 7 fifi.11 i frl. l 11:1.u ~I:,?,~ I ~I I, Ii :~1.11 

•1.0 I J~.~ w.1; 14.ll . J.l.H 1~.o u.:1 ! ~.ll 111.~ 

0.1 O. 1 0 •I 0.1 0.1 II.I II.I II.I 

0.1 lJ..1 2.0 \,\I 1. fl 0.9 O.H f 1.11' t.;; 
U.1 ll.1 O.'.l 0.2 U. l 0.1 (I l I II.I I ll.I 
o. 2 1. fl [),\}· ' 0.8 0 .. 1 o.a 0. l I tJ,:t I !l.:t) 

I 
---·····---,.,. 

1 LesH thnn one-tunth of 1 per c•t1nt. 

li'neh1 are hy far the most important group of. 
minerals. Their production gave employment to (\±.l 
per e~nt of the wage-earners, and the vnJue o:f tho 
products belonging to the gronp formed 58. {) per cent 
of the total vttlne reported for all minomlii. The pro
duction of coal alone gaYe employment to more t.han 
100,000 mtge-earners in nxcPs;; of the number employed 
in the production of nil other mineral;; comhirwd: thr. 
wages paid by opcmtor:.; of <·oal mines cxcee<led tlH>8l~ 
paid hy all other opern.tors hy $7(),4HG,8±2; and the 
value of the turn trnl production of coal wns 1dthin 
$t12, 7G2,279 of tho yaluo of all other mineml8. 

The metalliferous mincmb rank next in importarn·o. 
The value of the erndc motnllic products constituted 27 
per cent of the totnl nduc of products, iiud !~heir pro
duction gtwc employment to l!) per eent o:f the wagc
erirners. This group is rnrnposod of the Yarious ore;; 
and metah; emm1orn.tecl under the term "motallk '' in 
Table n. Of the;;e, iron ore is the most important from 
the standpoint, of wt1g-e-earners, and gold and silver the 
most important measm·ecl hy rnlue of proclncts. Of 
the 110,404 wage-enrncrs t•eported for the group, 
38,851, or 35.2 per cent, were employed in the p~·Ollnc
tion of iron ore, and they received $21,531,7H2, or 25.6 
per cent of the total wages for the group. The rnlne 
of Lhe iron ore produced was reported at $65,±615,321, 
or 30. 4 per cent of the total for the group. The gold 
and silver wa;; valnecl tit the mine at $82,482,052, which 
is 38. 3 per cent of the total for the group, exceeding 
the value of the iron ore by $17,016,731. But on the 
other hand the number or wage-earners engag·ed in 
tho production of iron ore exceeded the number for 
precious metals by 2, 70FI. The wnges, however, for 
precious mefals exceeded those paid for iron ore by 
$14,545,700. 

Structural materials ranked third in importance. This 
group includes marble, granite, and other stoneH and 
embraces a great variety of products. The production 
of structural 1mtterials gayc employment to 14.8 per 
cent of all wage-earners engaged in the mining· indus
tries, and the wage::; of these employees formed 12 

per cent of tho total Wltg'l\H. Thi' ndtw of st.rul't 1u'"' i 
nmtoritLls <·1rn1rriP<l arnonutt'd to l:l. l pPt' <'<'Ill oft lw t~·ft,-: 
nt!ue of the prml nctH of al I mi 11 i ng opt•rn t ions. 

vVhilo tho other gTottp:-i <'llllllll'l'llll'cl in Tahll' !I 

msivn nmteriaJ:.;, dwmic·nl 11rntP1·ial:.;, pig'lll<'lll>", :th•'± 
misl'ella11nous ~m i>Rttt1H~l'fr· tt l'l'· i 111 p01·ta11 t ft-0111 I ht' st1m11i 

point of tho varidy of tlwir prwltwts nnd t ltt> 11:.;1•,..; 11112d· 

o-f them, the wagn-o:u·1wr:.; Pllg'ttg'Ptl in th1•i r p1·rnhw1 j,, . .,, 
and tho vnlue of thPfr pro<lud:.; J'orrn a \"l'l'Y ~w,•1'i '. 
proportion o:f the total:-i fo1· all niilll'l'Hls. 

111/11111•111111•nd11d"' 11!1 d11t1w, Th<' <0 011! l'illlll irn1 llf t·,., ! 

minernl iuHl group of tuinPrnl:.; lo thP n1 . .rgr1•gn!P fur 1L. 
llnited Stat<•:,; hadng bt1P11 l'o11:.;idl'l'<'1l. it 11111,\' lw '·1 
intorc:,;t to P:Xttmiiw t:hi• <~onlrilrntillll of <'at·lt .-;Inf" u 
this aggrngato, in·psp<'l~t.ivl' of lhl' c·ltn!'lll'lt•t' nf I " 

mincralH proclncrrl. M itwrn.l pr()(\ndiou )...; 111•<·t1s ... :1 dh 
eonccntmted in tJw ::;ti1tP1-1 containing- t.hn nu1,..;(, P:x!1•11,.;n ... 
and most fan>mhly :-;ituntP<l rlt•po:.;it:-;. '1'!111 d1•1111'~~ 
located COllV@iontJy for \I tili;mtion () f till' pl'IH h1d" 

hnve been cleniloped to tlw dPt.rinwut of !host• in Ji~_,,, 

fov01·ed sections. Thnsn oonditim11-1 Im\'<' ::;timulntPd tl,. 
development of the mineral tl<'po:-iit:-; in 1•1•rtiti11 shtf.',., 
and it frequently oeenrs that pr1wti<'.1tll~· t lw Pot ir•· 
product of ti st11t:n is reprost•ntecl l>y a :.;i11g·ln miiwt111~ 
The total:; :for the differl'nt :.;t,t(,p:-; 1Ll'O Jll'l'Ht 111lt>il il• 

Tables 10 11nd 11, 1111cl till' proportion1-1 Ill'<' gmphii•nU:t 
shown in the aceompanying diagmrn. Tnhl<' 10 :-ohu\\ 
the general totals for all miuoml1-1 in P11l'l1 st11!1• im,.'! 
territory, while Tahlo 11 prtlS<'nt:s tho niltw of tlw mi•'i 
eral produets in each state twd tenitor~· iu t~o1.11p1u·i ..... f1 

with the population and the gross raluo of (.)w prod lid, 

of agriculture and mannfactmp1-1 nH rPportPtl at l h,. 
Twelfth Census, 1tnd ttlso the rank of tlw ,;bttl' und th• 
per capita value for et10h t•.!ass of' lll'rnlul'l'1-1. l 11 mt.Iii 
tion to the gross v11lno of procltwts tlti:.; tahln :-;how:-.< l Ii• 
net vnlue of the manufocturP<l prodndH; i. l'., tlw gT""' 
value }e:,;s the l'O;;t of n:mtcrh1lH pnrt:lrn14otl in a pnrt'iull,_'1 
m1tnufactnroc1 form. 1 

1 For rnethrnl of co111pnting net procltu•t, ~IHI 'l'll'!1lfth t\•u~1'"''· 
Heport on Manufacture~. Part I, page cxxxix. 



DIAGRAM 111.-VALUE OF ALL MINERAL PRODUCTS, AND VALUE OF EACH GROUP: 

0 

ALL MINERA.L rnoDllCTS 

FUF.LS 

MC:TALLIC OAES 

STRUCTURAL MATEAIAL:B 

CHEMICAL MATERIALS 

ADRASIVF. MATF.RIALS 

PIGMENTS 

MISCELl.ANEOUS 

COAL 1 EHTUMINOUt'.I 
GOLD ANO SILVER 
COAl.1 ANTHRACIT-E 
PETA OLE UM 
IHON OAE 
COPPEH ORE 
NA.TURAL OM 
LIMESTONES ANO 001.0MITE8 
CEMCNT 
ijll.ICEOUS COYSTALLINE f!OCK6 
l.E'AO ANO ZINC ORE 
SMDSTONEB ANO t.1UMITZl1'E8 
SLATE 
MARDLE 
PHOSPHATE ROCK 
00!\AX 
GYPSUM 
CLAY 
QU ICKSILVCR 
TAtC AND SOAPSTONE 
SULPHUR ANll PYRITE 

I 

ORINOSTONESAND PUlP.STONES 
SH.ICA SAND 
MINERAL PIGMENTS, CRUDE 

PRECIOUS STONES 

DO 

•• 

••• ••• 020 
MILLIONS Of' DOLLA.AO 

400 '10CI ••• • •• ·~· 

DIAGRAM IV.-PRODUCTION OF PRINCIPAL. MINERALS: 191i~. 

OD To 100 
MILLIONS Of" tlOLl.AtnJ 

l =td I 60. 1 Tft oon •• .,. 

DIAGRAM V.···NALUE PER SQUARE MILE OF 
MINERALS PRODUCED, BY STATES AND 
TERRITORIES: 1902. 

"· 

C:.:-J LcRa tlrnn $.,O 

fillmil $100 to $500 

t.o $!011 

llllllJ lf!300 to $Ul!ttl 

~ $1000 nn~ over 

" 
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HTA'l'g cm 1·1mmTOltY, 

---··~·"·"·----···-~---·~--.-- . ---,·--·--·-···· 

United StatP~- .................. , 

Alnbmn" .............................. 
Arizon1t 
Ark1111sns:::::::::::::::::::::::::::::: 
Culifornia 1 ............................ 
Cnlor11t1o ................................. 
Connccticnt .................. , ........ 
llohtwttre .............................. 
Floricl1L ................................ 

~~t~Kfi'.1~:::::: :: : : : :: ::: : ::: :: : ::: : : : : :: 
Illinois ................................ 
In<l!nn 'l'enilory .•••..••••.•.•••..••.. 
Inditum ............................... 
Iowii .................................. 
KlillRR" .......................... , .•••• 

Kentncky ............................. 
Louishrnn ....................... , ..... 
Mnhw ................................. 
M nr)'hmcl ............................. 
1'f1tsH11uhnsctt' ...................... , ... 

Michlgnn .............................. 
J\Iinncsot!L ............................. 
~fi,som·i ............................... 
Jlfontntm .............................. 
Neb1·usko, •..•...•.•.....••••.••••.•...• 

:Nevnthi ................................ 
Ne11• Hampshire ....................... 
Nuw Jm·Hcy ............................ 
Ne'Y l\Iexico ............................ 
Nmv York ............................. 

No1·th CTarolinn ........................ 
North D>ikota ..... , .................. , 
Ohio •....••.•.....•........•••••••.••.. 
Okl11hom1i ............................. 
Ol'cgo11 ..................................... 

l'cmnsylvanln, ......................... 
Rhocle Islllncl. ......... , ............... 
South CnrolintL .... , ......... - ......... 
Hnuth D11kot11 •...•....• , .....•••••••..• 
'l'IJllllCSSCO - - - •••• , •••• , •••••••••••••••• 

Texns ................................. 
U!uh 
Vmmoii1:: :: ::: ::::: :: : :: : : : : : :: : : : : : :: 
Virgini!i •••.••.•.••..•..•..•..•..•••.•• 

Wnshlny,tou ................ ,. .. , ...... 
West V rglnin ......................... 
Wi~COllHill ............................. 
Wyoming ••...•••••..•............•..•• 

--· ~~-·····--··· 

:MINES AND Q U AHHIES. 

TABLI~ 10.-Rlll\Ii\lARY BY S'l'ATES AND 'l'ERHITORIES: 1\l02. 

Number 
of inineH, 
tillll.rriu~, 

llll<l 
wull". 

151, filti 

2ti0 
ua 
120 

·J, 0:11 
1, J.17 

\10 
12 
71 

Hll 
~02 

I, 11G 
79 

1'l 1 ~!.!5 
62i> 

1, 2riu 

1, \.12 
8 

lilfi 
2B2 
~fll 

20:! 
17-0 

110.Ul 
2lH 

:HJ 

JH 
{)() 

102 
101 

ti, 7(j8 

l~H 
·18 

·H,o:l·l 
21 

20·1 

~18, li72 
2~ 
as 
77 

2·11. 

1,0li7 
177 
192 
1U2 

91 
H,87·1 

•Ill 
7.1 

Nnmhur 
nf O]llll'· 

ntor1-1. 

•lll,8r.8 

1i2 
ir,s 
l:n. 

11 f1ri2 
1,011 

78 
12 
.Jtl 

127 
:.!90 

1,013 
:m 

a, UOlJ 
fl~U 
3U8 

(ltl5 
ll 

Hl 
~{}\.) 

2a.1 

Mt\ 
!!!ir> 
U7:1 
~71 
Hri 

121 
f•l ·-101 

207 
2, 9!.!1 

la7 
'11l 

11,u:.1x 
17 

~ma 

l~,2(lli 
22 
42 
77 

2m 
1108 
169 
ltiO 
HO 

8fi 
fi,1U2 

H92 
fiU 

HAl.AtUm1 (lJ<'J<'ICIAUl, 
CJ,BitKH, J•:TtJ. 

NlUllllllf", Su.ltiri1:s. 

BH, 12~ $;m I 020, or,~ 
... - ...... ,. _.,. -----·--·· -- . 

!1·17 o7u, 117 
4,15 710, IH:l 
'.!JU 1\ll, fi2H 

J,.rn~ 1, 887, Htlll 
1,811~ '.!, nu:i, aaa 

J(JJ W:J10UO 
'.!II 2H,lH7 

218 228, 8G8 
:ll).l ~WU,2Hl 
B54 r.111,tmo 

.1,Htm 1, UlO, U!U 
~dU 2ria, 171 

11 fl(i:! 1, ·l:lO, fi:!H 
UHi f>llll, 12tl 
fi(ifi fi'27,2·12 

~'" liti~, ~?!l 
8 1, .1.1~1 

'..!0." 193,81-1 
HUH .1m~1 titifl 
:l!ill :mu, U7H 

l,mm 1, 8·HJ, Ia~ o;n 577, san 
1,.JBH l, ~:IB, 811 

Oil 'Jl'j,·177 
l~ H,001 

].1!1 22~, OOH 
~):.! 118,971 

.mo ari7,00L• 
lif> 2llU,f>tl9 
7Ul 7118, 38:! 

120 fH,22·l 
r12 •l:l,980 

2,riau :l,fifll,08;$ 
18 12,22a 

ma 18!1, 10:1 

u, aox u, nu~, 1110 
5ti riu, lf>l) 

HH 12tl, 902 
lll7 ~·-l~ 1 ·1Hl 
11a lilM,:179 

1, 210 tW•l,~O~ 
410 f>Ha, aor> 
·1B3 aw, on 
700 5'16,20·1 

201 a:11,us9 
2, lil·l 2, 1HB, lfi-0 

275 2:12, 708 
11i3 188,016 

: 

WAUI~~I~A.llNims. 

Avt1rngo 
nlnnlw.r. 

----
MH,7:.?8 

19, l:l2 
fi, 32:1 
2,llH 

12,tllH 
:20,filU 

I, ·107 
r,0.1 

a, HO 
~.820 
a,noa 

·10, 5:.?H 
·1,8l·l 

10, ,17a 
10,·187 
H,7:m 

10,liii·I 
Ill 

B,tiH-1 
ll,820 
·11~.rn, 

:ll, Ufil 
U, 7tl0 

lfl, am 
10,fl:m 

178 

1, UJ2 
!1~fi~ 
n,Mi) 
~. 21r~ 
U1 i1GO 

1, ilfiti 
208 

ll7, 17:1 
12H 

1, lllli 

lUll, 1135 
titi7 

2,tUH 
a, 131 

10, HUO 

H,Bfi:l 
fi, li88 
f>,:l\lH 
x,mm 
•J,f>Ul 

Hll.002 
a,583 
·1, •185 

\Yugc!-l, 

---·-~·-

$:lti9, Uf>U, 060 
--···-----·--·--

10,:Hli, J.18 
51 0fl\l 1 01ifl 
11 Mfl,·17U 

111 orio, mm 
18,HH, H:lti 

HOH, 772 
21)1) (.i•ll) 

1, 0;2: oiio 
1, mm, o.i7 
a, uua, r1tH 

:.ml u~ti, au; 
'I 1H3 'l"" 10; 720: 767 
ti, 7Ul, 1til 
6, mm, r)ua 

ri, ma, 7U~ 
3·1,Hl 

2, ~H·!, nm 
·1, 32:1, 0:111 
2, 52fi, •J0i1 

20, Hl:l, r.rn 
tl,:!Ql,18·1 
}(, 7mlati7 

11, 812, .!fl() 
Ufi, u: 5 

1, ~Ofi 1 ri1if> 
80fl, .j(I.[ 

~' 65H, 7'1.7 
1, 6·HI, 8:1:1 
fi, 099, 7f>3 

fil7, 71i5 
19G, 03'1 

~s,222, mm 
lli!,fi1Jfi 

1, uaa, 070 

11'1, 122, ·J:l7 
·lafi, 22·t 
801, 737 

3, l!74, 77li 
·1,8lM, 241 

21 2111 1 G3H 
o. 07~. ~2~ 
:I, lH,309 
a,,rnH, .150 

a, 751, 7~H 
17, <JOU, H2tl 

11 987, 50fl 
B, '1a2, 059 

··---~--~ ----·-·~·-----· 

I Innl11tkH 2 01mmt01·s in AlnHktL mHl l in Htiw11ii. 

I 

contrnut 
work. 

~----·-·--~--

$20, 0771 H:l8 
----·-.··-·· 

2li71 27H 
15U, 0·12 

HliO 
fi20,811·J 
:)U31 OKf> 

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

....... ·.i; foii. 
1~2,61U 
·1:1,.J.12 

211,016 
7H,ti:IU 

~, 1G·l,3r10 
·18,lllll 

~l:i, lK:.! 

22·1, 112:1 
100, 801'{ 

........ 8;.iuu· 
i,sr>a 

77,o.17 
aaul 2·H 
172,1\H 

6·11 nan 
.............. 

j ....... i~;~~~-
48,:181 

:mri, na 

9, 000 
2, 79n 

2, 701, 557 

·······iu;G2:r 
fi, GUS, 07·1 

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

........ ~;3,j!J' 
Ji.1,.rnn 

1, :187, 700 
:n, Ofl11 

... -· .• 35; UO.i. 

20, r.oo 
5,HJ.J,27\J 

a, 758 
15,fl.17 

~liHl'l'Jltl
lWtlllH 

cxpl~ll~e!-1, 

~·-~~---

ll71, 771, 71:1 

RTJX1 Hlil 
HU:?,·Hlil 

\lfi,·IHl 
I, 78:1, 7UO 
a,O:l2,5H 

r.u, urn 
:m,~;~ 

:m4,H'.! 
~31, Hfl 
ll:lli 1 ·1UU 

1, 51:1, llUH 
:ldti1 a:t! 

3, :lH7, tiliK 
B7:1,:2:5'.J 
767, Otl\1 

noo, nrn 
2fi,H2U 

1211fi51i 
4·1:1, 170 
27:\1 7Ul 

8, 8flU, ·101 
·J,2·1~,8M 
~.UH, ,rno 

.sua,:,mH 
~, 7HU 

177, :mr1 
2li, UU:l 

~ma1 nno 
J.lll,Oiif> 

1, 27ti, 232 

711, ~H~ 
28, 01~ 

7, 711, ll:!fl 
10, Hao 

H:l,7·1H 

2a, 21s,sno 
~m. U:18 

1011, 800 
264,•102 
120,.tHa 

923, 7li9 
7flt~1507 
:182, 73·1 
noa, 200 

•11)8 1)11 

7,:JOH:3'1Ci 
·J27,Ro17 
2so, no2 

COHt of Kn1•
pllu" 111a 
umwrittls. 

$1~:1.~l·l, llli7 

~.tH:l, UJ.l 
a, otiU, n~1 

2·1'1,:lill 
fi,li7:l, 7flfl 
7,00li, H·ili 

'..?:lti, 07ii 
.J;\ Htil 

urn, om 
fHlli,Olii 

1, ti~.!li, tr1:l 

a, rim, n:m 
a~u. una 

8, HlO, llllti 
un1, uuti 

1, :11.1, r1:m 
l,:.?07, 771 

7, ~fl! 
·17t~, UfH 
Xfl~l 1 71'.)!) 
7ti:J, ;l::lrl 

u,:HI, ·10\l 
~.8tiH, :HO 
'' W11I OlK 5; o(l7: 10~ 

'11, 17:1 

m.~a, .m1 
J:H, l~H 

~' !!:m, 0ti1 
.J\17, !l·l\l 

:1, 0021 5,1.i 

11~, iK:! 
HX,8117 

10, l!.!H, .J;'1~ 
:!l, U8J 

·IUS, 112 

:rn, 111, um 
Hfl, 127 

B·m, 370 
l. 9(12, 57f> 

8fl0,·18fi 

1, Of>l, .157 
1,829, .rnH 
1,076, HR 

U2H1 :JH7 

n~2. ao7 
R, r.rn, 7ti7 

H(l.l,H\l 
818,·llJfl 

··-~·------- ---·--.--~-----

Ytthw .. f 
protlllvL 

S7Uti, ;i...~,;_.n: 

17,:k:';'~~J<L,~~ 
11 1 U1i'.~1:·.[, 
!.!,~Jt1,;n1 

~~.~itl,.ju,:1 
·IU, 1it1:1~·.:,"ef;. 

1, ·l:.!.1. ~~:~~ 
·I l•.~t·7 

~.lll.!,~.-.. 
:;, II~.;:: •• 
to:,:.!] L,.:·~ 

as.'.!::1, ih' 
·l.:l~l1.:t1o;1,l 

:,!,~~ ~ .. : J, ';i ~.l 
!1,ti';r;,,f,'f 

ll\1 #('!,I ... !">.'.• 

H,il:~:. ~~'.:i 
!.!~·~1-;t:i 

u.nr.r1,i."4 
71 :11~i:;·i.; 
4,li71,"".'.:1 

flO,F17.~/ ... 
~fl, 7:J~I. :.~ ·, 
:.!O,~Ji..t•· 
:!."'I. :.!f1!\ti'.< 

H"l •. ·~·l 

:1,r11i-..·i ,., 
1, 1 if!~ ', .. ~ 
Ci.titL\ I• <IJ' 

~.tt".ei, 1 
ta,:1t-t1 .. :..'s 

l1~7 •. •>' 
:i:i I.~,,.; 

fi7,l~!.~f',,_'. 
lNi,';o.-

:.!, 0"'~'' ', , .. ~f 

~:1n,."'7l. r1: 
771.•·l~ 

1,s;;J, L,·it 
fl. iRt,bt~ 
~ldl f1;1J. '~ ~, ~ 

li,O~l •. o ;.; 
12,iHti .. · •. ~ 

fl, Lint °;!i~· 
0, lit17. "1~: 

f1 1 •l:\J,r:,.~ 
·1H~ai,.., 11 ~ 
4,.J~";\"-l: 
fl) U~I . ._,~•;ti 

'l'ABI,J' 11.-RANK OF S'.l'ATES AND '.rmmI'l'ORIES IN POPULA'l'ION, AGRICULTURE, MANUFACTURES, AND l\IINTNli, 

H'l'ATI~ on 1'NlUtITORY. 

Al1thttl11IL ................ . 
Arizorm ................. . 
Arkans11H •.. , ............ . 
Californi1L .' ............. .. 
Colora!lo ................ . 

Connecticut. ............ . 
Jlelnwnro ................ . 
nlstrlct of Columllio. .... .. 
Florlcl1i. ................. . 
Gcurgin ................... . 

IC111llo ................... . 
Illino!H .................. . 
Iuclian 'l'erritorr .......•• 
Inclhm11 ................. . 
Iown ................... .. 

Kansas ................. .. 
Kentucky ............... . 
Loul~!1111n ............... .. 
1f>tlne ................... . 
Mary lum1 ............... . 

I'opuln- R k 
ti011, 1900. ILll ' 

1, 828, 097 
122, 031 

1, 811, f)(jil 
1, '182, 170 

538, 55:; 

908, •120 
18·1, 73fi 
278, 718 
r>28,fH2 

2, 216, 331 

159, H7 
·J,821, fif)O 

302, UliO 
2,f>l6, 402 
2, 231, ·lll8 

1, 4G8, ,IGO 
2, 147, 17-l 
1,381, fl2fi 

09·J,4HG 
1,188, OH 

18 
·IH 
25 
21 
31 

2U 
40 
42 
32 
11 

·17 
a 

:IH 
H 

ll! 

22 
12 
!l3 
ao 
!Hi 

UroR:i viiltw 
of ngrimtltnr- Hltnl-
11! pro1hmtB, " 

lUOO, 

SUI, 387, '109 
ll, U97, 0\17 

79, tM9,•J\JO 
Ull, G\10, 000 
33, 048, fi711 

28, 270, 94R 
\I, !.!90, 777 

H7ll,2·17 
18, 30\1, 10·1 

HH, 30·1, ·171l 

18, mH1 02r1 
a.m11Ho,m1 
27, li72,0ll'2 

20-1, .irio, IUti 
80f>, ·111 1 m..!8 

200 1 8Vi\ fH~ 
1'2:l, 21ltl, 7Hf> 
72, tlli7, 302 
;-l7 1 11:1, .JfiU 
.1:1, 8~:1, H!I 

111 
47 
22 
14 
80 

BH 
•16 
50 
•11 
17 

·12 
2 

mi 
9 
1 

7 
l!i 
l)'J 

iiii 
:m 

G1·"s" v11Juc of Nut v11hw of Vnlnc of 
Pl.:Jt CAPI1'A ((~llDS:-1 \'AJ,l't··, 

1111mnfnctnrcd Hank. m1mnfactured Rtink. miniugpro11-
r>roduct•, 1000. products, 1900; ucts, 1002. 

Hnuk. __ ....................... --··-1 · · 
Agril'Ul· 1-InunfttC· Ml111t1i:' 

tnre, tnre~. · 
----~ ---~-·-··--· --- ' 

$RO, 741, •149 
21, am, rno 
45, 1U7, 781 

302, 87•1, 701 
10'2, l:!HU, 1H7 

352, 8~M 1 lO(i 
·15, 387, tl:JO 
·17, trn7, n2~ 
80, 81(), 2•18 

100, fi0•1, fi27 

·l, 020, f>32 
1, 2f>ll, 7HO, lOH 

3, 8!)2, 181 
Bill, 120, HO 
JO.I, til7, 877 

172,1W,B98 
Ifi-1, Hltl, lHifl 
121, 181, ti8:l 
127, mn, .ixfl 
2.i2, r1;;~, uuo 

HO 
41 
38 
12 
'27 

11 
a1 
S5 
'JO 
:.w 
·18 
H 

.11) 
K 

17 

Ill 

~.1~ I 21 
H 

$00, 949, 030 
19, 204, 7'12 
~8, HlO, Oflfl 

17fi, 425, 385 
8'1, 10•1, 085 

207, u:H, 112 
21l, aw, 520 
~5. 5·1ll, •1011 
27, 831,8110 
78, 15:1, 576 

2, uon,14.1 
H,10, 37/l, 209 

H,057,274 
257, 971), 21·1 
120, 470, 720 

130, llliO, 30<! 
10s, a25, 261 

m.1, 78r>, su1 
R·l, 210, 906 

139, 05G, 108 

29 
'11 
37 
18 
22 

$17, 3G7, uo~ 
11, 197,875 

2, 840, 8·11 
28, 844, 6GO 
40, GOB, 280 

12 
15 
80 
7 
5 

11 1, ·125, 91\0 •JO 
36 448,4fl7 H 

i~ · --·2:n·i:i,'8ti[; · .... :ii"I 
2r1 B,117,358 l.H r 

.JO 8, 21.J, G71. 20 
H as, 234, 410 ti 

·17 ,1, 321, 380 31 
7 28, 224, 760 u 

ltl U,070,424 17 

15 
19 
28 
21 
H 

101 700, 285 
8, 583, '123 

279,327 
3, ll56, 134 
7, 318, 712 

Ill 
lU 
40 
32 
21 

$50 
57 
61 
89 
til 

ill B88 
fiO 2·1tl 
3 171 

ari 7o 
•17 .is 

l1il I 20 
72 i 2tll 

. ' .... '8i ·1· ....• ifi[1' 
llH I 74 

1~~ 1· :~~ 
37 20.1 ' 

l'l 

I i ~ 
1l 

I 

1 BnHc<l 011 ''"tinrnteH of popullttlon, <'lm•nH Jl1tlll'li11 7. !: Le8s than 50 cents, 



SUJHMAH.Y ANI> ANALYRIS OF H.ERlTUl'S. 

TAHLI~ 11.-RAXK OF RTATEH AN!l 'l'EIWl'l'OlUEN Ii\ l'Ol'llLA'l'I<lN, .\UH.It:lTL'l'lfltl•:, l\lANlTFAC1TTTHE8, AND l\llNIN<r·-
( '1111 t ii I lll'l l. 

0\'0~R \'nl\W ) Orn~~ n1l1w of I Ynhw of 
l'IW "Al'I'l'A (i;HllHH YAJ,1!J.:), 

!'11p11la- 11( ugorlt'11l111r- Nt•I ntl1w of 
~T.\'J'E oft Tf:ltltl'l'lllt\'. !tank. ltitlik.lllllllillflll'llil'l'I\ H1L11k,',11\ltllllfllt'1111'1'11 ltitnlc,111!11i11!( ]11'11<1- Hunk. 

Mnn11f1tt·-l~rillillA' 1 
thHl 1 1\IOO. nl 1n-utlnct~. J1l't1tl111•1", l\lllll. Jll'Otlltt'I~. HIUO. i lids, tuo~. Agori<'Ul-moo. 

I I t 11 l'l ~. ~nrrn~. \_~,---- · 
r 

I 

~la!'-1!-!Ht'lm~ettH .............. ~.Ht1;) 1 :Htl 7 42, ~w~. :.!i·' :11 I 1, ll:lf>, 1\1~, llX\I ·I llf>7, ~·;;, 11111 •Ii J,lii1,l"f!fi :.!U Iii :UHi ~ 
~Iitohl!(llll ................. "·l"O 'Is~ \I UH, fi-17 1 tiHl ta I :mH1 \IH,();lt.! 10 :.!l·IJ1f~H, ~~-I 10 ( hU, 1r17, :mx :1 Iii J.17 ~o 
~lhrn11sutn ••..•....•...... t: 7~ 1: ~)~ti 1\1 Hll,217,:lOJ JI i..?ti~I t\~ifll I~~ l t:I HIO,:IH,l:if> l~ ~!i1 1 i~U.f> lrl 10 11:1 WI H 
~!i"Hi"l\IJI! ......... - , , ••• , l ,f\f\l, 270 ~II l0:.!,·Hl~ 1 :..!S:t lH ·111,·llll,:IHli :m 1,!7, ~Ja, :rn1J :ti11, •....•••••••• !ill 211 
~n~~onr ................. a, wn, rnm r. ~IU, !lllli1 \Jill Ii :IHf1 1 ·HI:!, 7~·1 7 ~f>li, Ci71, H II H :.!!l,~tH 1 1mH 11 71 1~·1 n 
Mont11n11 ................. I :!:ll,fifiU H :i!K 1 t'illi,Ufii :ti fiitll7fi,~:.H :H r10, Wil, ri1'.1 ~I ~H.:!1;r.,n~r, " 1~·· ~H Hiil 
NelJ1'11Hk11 ................. 1 l,lltili,:lllll ... lli~, rn11\ 1 :tH1i Ill J.lil,\l\lt1,1tl:! 1\1 l lfi, ~iii.\, llH lH J.IX,:IVl ·Iii 1r1a 1:m (') "' N~vtttln ....•..•....•...... ·10, llti~ f1() Ii, 7f11'\,:l:\7 ·lH 1, Ii Hl,tlifi f1(1 1.~0'2,~Jif1 r.o :1,r.ix,.1:10 :1:1 !IOil ·HI ,.m 
N1.•11· Jllunp"hin._ ......... ·lll,i1HH :m ~11 \J~H,Wi~ ·Ill I IH, 7011, :IOS ~H 77, a:io, 7m.~ ~ti I, 1711,:11~ ·II f•:l 0 SH :I 
New ,J1!fHL'Y ••••••••••••••• ! t,H~a.mm Iii ·l:l1tm7,mm :Ill Iii I, 7·JH,O:m Ii :lf1!\ tHO, ~!fiO Ii 11,(i.(lf•,·IO:! ~fl 2:1 :'i~r) I :! 

I 
N1•w ML•x!t•o .............. I 111r.,:no ·lfi HI, 1.'1f1,:.nn ·lf'I fi1 fill;'J, 7llft ·Iii ·I, l~:.JJ100 •Jil ~.IHHl, ·li:I a7 r·~ ~II 1:1 
N'l!\\·York ...•.........••• ) 7, ~tm, no I :.!·1fl, ~i0 1 tiOtl ·I :..! 1 I 7fi, 7~0, Ullll I 11 :l:.!fi, :.!U~ 1 Xi~J I w,:rn11,.1~1 J:I HI :1110 ~ 
North Cnrolirnt ........... 1 l,H\1:1,Slll rn ~U, HOH, H:tK w \Jl,lll\1,fili:! :,!.~ 7·1, r.;r1, ,1riri !.!7 ll~7,Hiti ·l~ ·17 r,,, (") 
North lhtkotn ............ I :n!.:!12:w ·JI 0,1,~rn~.·•~11 :lli U, lH:l,lM •H 7, :11a,ux1 H :i:M,\lli7 ·tri ~on ~!I 1 
Ohio .................... ,., ·l,lf17,fdf• .J ~f•7, OHfi1 ~:.!ii a H:I~, 01:1'1, 11:1 r, fl~:I, !.!·IU1 :.!Oi fi fii, tHn, u~~ " ti:.? ~011 1:1 

011111111nmt. .......... _ .••. I :wH,a:n Hi .fft,·H7, ';.1.1 ~7 7, tJH:l,U:IH ·Ill r1, l1:4r-i 1 ~01 ;lfl 11'!1, 71111 ·17 IM IH (") 
On•g-011 ................... 1 ·lllU, 71it :m :IH,OUO, Oli\I a~ ·Iii, t~~l,l'>Hi ill! :Ill, :rx:l,tai7 :m ~ 1 0~7,:IH\I :IH \1:1 11~ r1 

}~\
1

1\\~i~~·l~i~~~~!t:::::::::::: ll,:lll~,tlill ~ ~(17 t ~~)fi, (J()t) H l,H:ll, 71111,Hllll •I 1, !tit, ~71.li:lll 2 ~~:Hi,H71,.117 l :m ~ffl Hli 
·l1H,;Y11i :tl li,:llt:l 1 HO·l ·HI IHl,OH:l7H 1n 11~. H:!U,~~11 17 m,nn .m lfl .1:10 I 

l4o\lth Cnt•11li1111 ........... 1 t,:Mll,:llli ~·I liK, ~tili,Hl:.! ~·I r1~. 7.11,11:n :12 ·IH, 1711,:llifl :t~ l,H:H, J:H !\\I f>I ·l·I I 

)'!llllh llHIW(ll ............ ! as:i, HHi au mi,O~'..?.·llH :.?f1 1'1 '"11 "'Ill ·Iii 10,l'iil,\llti ·l:l ti, 71i~l, 10·l ~~ri 1"'' :i~ Iii ,_ 
'l'PlllJll~lWt~ •••••••••• ••••••\ ~. o~o, Hltl J.l !(Iii, Hill,·l·lil lll 10H: t:1.,: ifon :m 7i, H~H, :..!·17 2n 11,na:1. 7J'\~! rn r,:~ r.i 11 
'l't•Xll!-1 •••••••••••••••••••• :1,111s, iltl Ii ~ao. H:.!:1, ~.i.1 r. 11!1,.ll·l,UH2 ~a }t;t,1i:m,tms ~:I 4i 1 UKI 1 /"ill:J !!~~ 70 :1\1 ~ 
ll111h ..................... ~i·l,Kd ·!:I IO, fl0:.! 1 Ut1I •J:I ~I, lftll, JH:I ·I~ 17, l~H,iltil ·I~ I!.!, :MU, :mo M till i7 ·l:I 
\'('l'lllOllt ................. :11:1, till •HI aa, fl70.HU~ :m r17, H~!a 1 ~Ufl :l:l .JU, 71itl, :1011 :11 [!, \~)J1 7Hfl :.!Ii llK lJiH j.( 

Vlrgolnil1. ................. 1 .. ~r..i.rn1 17 Hli,fi.JH1 f\·ffi ~l 1:1~. 17~. 010 ~o OH, ·1flH1 i.J.7tl ~II H,007 1 ~117 ~I ·17 71 :1 
W11"hingot1111 .............. r1JJ, iHtl :1:1 :H, l'~i, ·1Hi1 :H Hli, tor •. O:H ~m ftH, .mo, :ia.1 :111 (1 1 ·lill,tHl\I ~H tiH litl Ill 
\\'1•'1 \'irgolnht .•••••••..•• tlf1H 1 Kllll :lH ·l·l, 7tiK, Hi\I ~K 7·1,ll:tK,$10 :ll ·17, U\1ti 1 :11r1 :1:1 •IH,:17x,.[H ·I ·17 7H ·IH 
Wis1•rn1Hin ................ ~,OH:l,U11i l:l rn7, .1.m, 7rn 1~ ~llill, !ilH, \H~ \) :.!·lfi, li!iS,.Jlili II ·1.4'..!i,HW :111 ·r I lif1 2 
w~·11m1t1go ................. 

1 
UO, f1iO ·Ill 11, \llli, ·I if> .(I .JI am, ~HO ·17 ~I Hi·l, Int: ·IK :11mH,~n ~!7 1:

1
11' ·17 f1X 

I Htt"t'<l 011 ('"lh111tll'S pf p111•uh1li1111, ('l'llKllH H11lil'lil1 7. w l.ti.'"')-1 thnu riu 1·1 1111s. 

\Vhilo t:ho miiwml prothwtH ol' a 1-1!1th1 nr11 1lt\pmHln11t 
prinmrily on thr. nxt@t and <!l.m1·actor of (}I('. <lPpo:-1its, 
thPir 1lnn'lop11wnt is c011troll<11l h,r 1111111111>!'1' of l'ttl't.or.~, 
Hnl'h as tlw proximity of thn om to Ut11 Hlll'l'1wn, 1w1ll'· 

ncHH to mal'lwtH, tho P:dPnt and 1•hnr1wt11r of tr1ml4port1t· 
tion fat•ili!:i<':-;, the 1-1npply of lahot• autl pmvor, and thn 
ttpplication o'i' 11ow nrnl impre>Yt'd 1111whin<1ry 1uHl 111oth
od:·;, 'l'he application of tho 1-1l:o11m :-;Jwvnl 1t11cl oUwr 
lahor-;;aving clnric11s in opnu eut irnn rnining\ nntl of 
tho cyanido proer1Hl4 to the rn1ltwtion of thn JH't1dow1 
mntal lw11riug- ol'PH, nro notable 11x1mq>lt'I'< ol' t,Jl(\ im
pro,·cments in mnchiiwry ancl mothods. l\fa11ufn1•('.111•p:-; 
nro hirgdy 1l11pt'ndm1t upon minnml produdH for :funl 
11nd mw nmtol'iitl 1t11<l tlwir cl<welopnH\11t. must uueeH· 
Harily he prPt·etlccl by 1L <iOl'l'<'Hpomling inc1·on:-;11 in 
mirwrnl products. A ':-;imilm', though not so intinmtn, 
ill tordepentlOllt\(\ GXiStH bot \\'()(\Jl th(\ pl'ocl llt\b.; ll jl llg'J'i
CUltUl'Cl and mmml'iwture::i. '.l'Jw. tlirnn iud11,.;tl'it1H !Ll'n 

cloiicly J'nlLttcd, aud, in th(\ ah:;enco of l'nr-r111wld11g 
trau:-;portation focilitioH, thorn might h11 a 1•.nrt,ain har
mony hotwenn tho produeb; of Pitch in (.li<1 <lill'nrn11t 
HtateH, bnt the extousil·c"i mpid, :ui<l· unH~' nwnnH ol' 
tmn:-;portntion now :wailahle make it poHHiblt1 to 11!.i I iv.o 
the miuemb :wd ag-ricult;ural prodnc1tH of rn1t1 1-1t1Ltn in 
the m1muf1icturo;; of m10th(1l', d!:hor adjoining 01· diH· 
tant; thero i:.;, dwrdore, vei·y littlo, if ally, agrnomt1 11(~ 
in tho relative rank of tho diiforont st1tt(1s in tho thr(•O 
industrie::J. 

Accepting a:; compamble tho st.utistie:,; of poplll11tfo11, 
rrgricnltnro, nncl m1rnnl'tt1·.tnre:; for tho Twelfth CenHus, 
which cov<~rNl tho Ii Heal ye1ir en11ing .l\fa,r iH, moo, 

and t:hn :-;(-.ntiHt ics for llliiJ11l'ltl i11chtl4tri1 1H, whi(• h <'ll\'Pl'Nl 
th11 c1tll\lld11 t' .1'<'1~1· I !I0:.3, it: nppt•ar:-; 1.hn(., HH a r1i1(1, 1.]111 
Ytd1w of !.lt11 mi111 11•nl }ll'l)(liWIH ol' t.h(1 :-;l'\'t'I'HI i;tntl's i8 
fn1· lllllow t.lw ntlll(\ of U1P p1•odudi; of 1tg'l'irn1lt:n1•e nrnl 
of mm1ufont:nr11s, r1•sp( 1<'!'.ir1 1l,r. Bui: in th<' Htnt<•s of 
Id1d10, N(11·11.d11, 111Hl 'Vyomi11g· and in lnclinn TPrl'itory 
tho \'11.ltw ot' mit11 1mlH 11x<111rnh•d (.)H\ 1·nl1w ol' tho prod
w·t:-1 of ma111tf:wtn1·11s; nn<l th<\r w1 1rc in PX<'('HH of the 
l>l'O<ltwtH of agrie11ll"111·11 in 1.Jw stntoH of Colc11·:ulo1 .Pnnn· 
sylrnnin, and \Vc'H(" Vh·gfoi11. 1i11d in Arfamut ttnd Indian 
'l'nl'I'itor;r. Ivl inor1tl prodnd'.H worn rnportcd for all of 
t.ho Htntt1s 111Hl ('PJ'l'itot•it'H wit.It tho oxC'option of t.ho 
I>il4!.riC\l: or Columhitt nnd :MiHHi8Hippi. In JIHtll,r of tho 
:·d"ILLf'l4, howt\Yt\1'1 tho valut1 oJl tlw miunralH rt'portml wa:-i 
i11Hig11ilit·1wl" ttH comp1Lr11d wit".11 tho vahw of tlw prot11wtH 
of 1tgriculturo 1uul m1wufactU1'(\H. In sc\'\reml Hta!:nH-
I>olnwurn, LoniHi.HmL, Nolim:-;lrn, North Cnroli111t1 Nol'th 
I >akota, nnd 1Uwd(1 hdnud ·- and in tht1 tel'ritor.1· of Okla
houm tlwy wn1•t1 l<1HH Hmn $1,000,!lOO~ while tho rnltrn of 
thl\ products oj! 1tgrie11Jt111•n :tlld ltllUJllf1Ld:urnH) l'<'l4pOC· 

!'in~ly ~ in P\'l\l'y :.;(.atP !wd tPnitory <1X('P<~<ll'd $1,00ll.IH)ll, 
wit:l1 tlw OX<'<'ption o:f t.1H1 ngricultuml prndu!'tH l'PIHlr(,ptl 

for Urn J)i...;tl'kt: of Colmuhitt. '\rhilt' thnr<' i:-; not the 
Httllln int.inmto mlntinnship hntwnon popnlation und 111in
ing· that oxiHt."l lint;w1~n11 population and agTicultnrP aucl 
bet:wnon popu laU on and lllltnnfactmo:-;, tho per c:1tpi tit 
vnlno of tho minm•11l products J11u; lwon inelwletl in 'l'nliln 
11 for the pm']>OHO of nmking- a eomparntiY<' Hhowing-. 

Po1111sylnu1ia, whit'h m11k(1d Hf'e0111l in populnt.iou 
nm1 mm1ufouturos, and eighth in agorienlturP., waH the 
foading mining· stnto in 1!102, hoth in tlw 1mmlit~l' of 
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wage-earners employed and in tho vnJno of products. 
Its high rank wai,; duo to the production of anthmeito 
and bituminous cmtl, the wago-mLrners reported for tho 
coal mines forming 84:. 7 pt'l' cont of tlrn UHl,()35 re
ported for all mines in tho i:;tate, an<l the prodiwb,; of 
such minoti forming 76. H p<'r cent of tbe total product 
of $23G,S71,4:17. The potiition of Ponusylrnnin ai,; tho 
lemling 1niuiug Htatc was most pronounced. Ont of a 
totnl of 581,728 wage-earner:-; ongnge<l in miuing in 
the Uniterl 8tates, Pennsylvania reported rno,l!Bf>, or 
32.8 per cent, who recoived ns wagni,; $11±,122,487, 
or 30.8 pm· cent of the $8G9,!J5H,HCiO 1·eportod n:-1 thn 
totnl. Tho v1tlno o:l' tlw state'ei prodnction was equally 
high, being $236,871,4:17, or 21!. 7 pm· t•tmt of tho 
$7HG,82G,417 reported for tho UnitNl States. Prac
tically one-third of the who.lo mining industry of the 
United Stlttes, ns moasnrPd by the por~;ons employed 
and tho vttlno of products, was eontincd to thfa Htate. 
Whifo it il'l true tluit the oxploitation of its lmormonH 
coal depo:-;its lms hoen responsibln for Pomrnylvttnia's 
position as the leading mining :;tatn nnd that, this in
dustry lrns a88lltnod overshadowing proportiouH, it is 
also true that the stato hal'I produecd a lm·go variety of 
minemls. 0 :l' tho 52 clasr:ms of minerals rnportod 2H 
were found in Pcnm;ylvnnitt, tlrn stiito hdng oxcnedod 
in this respect only hy California, with 26 clu8sos, nnd 
by Virginia, with 2'1. 

Now York, which stoocl :first in populntfon and in 
nrnnufootures and fonrth in ngricultm·L1, was thirteenth 
in mineral proclnets. Tho tit.ute's minnml indu:-;try, em
ployed 1. G per eent of the wago-mtl'lH'l'H, paid th om lA: 
per cent of the wages, and produced 1. 7 per cont 01' tho 
total value of products. The 5 londiug mining inclnstrieei 
of New York were cement, limestones and dolomites, pe
troleum, HIUJclstonm; and q uartziteH, and iron ore, mnking 
in the order rntrnod. Jfor each of these cltisses a pro
d notion of over $1,000,000 wni; reported, !md the 5 
together showed a production of $10,462,Gfl3, or 78.4 
per cent of the totril for tho state. 

Ohio, ·which mnked fourth in popuhLtion, third in 
agriculture, !Lntl fifth in maunfoetnres, held t.hc soeoncl 
position in vali.1e of mining products. Tho total v1Llue 
reported for the stlito was $57,18G,022. Of thik 
nmonnt the product of coal mines :forul()d $2<l, H53, 780, 
or 4:7.1 per cent. The sfate also held third pl11co in 
tho number of wage-earners, the coal mining giving 
employment to 25,!JH3, or ()!l.8 per oent of tho B7,178 
reported for the sfato.. Next to coal,· petroleum is 
Ohio's chief mining industry, the two comhiuocl uon
tributing over four-fifths cif 1;110 sbtte't; minern1 wealth. 

Miohigrtn, niilth in population, ton th in nmnnfacture:-1, 
and thirteonth in ngricultnre, mnkod third in mineral 
products. vVith 40.8 per cent of tho totuJ valuo of tho 
iron ore output of the United States credited to it, 
Michigan. was tho loading producer of this rninentl, 
whieh was the chief product o:f it:-1 mines. This indus
try claimed 14,45() wage-earners, or 4:5. 2 pnr cent of 

the B1,!l51 employed in all tho 111i11PS of the Htate, ykk1('d 
them in witgeti $H,132, 7()3, or .J.5.± per ermt of the total 
of $20,103,HlG; and tho produ<"t itsolf was vttluP<i nt 
$2G,GD5,860, or f>::l.2 pt>r cent 01' the $!i0)57,358 l'C'pl't>
srmting the total rnlue of the oui,put. AftPr iron <>l'<'. 

Michigan's most important mineral product was t'OJ1-

1wr oro, its output hoing- Yalnod at ~l8,2J7.~U7, a 
figure tlrnt Wtls oxeeedcd hy l\fontnna only. It will lw 
noted thnt these'. two ores togpt]wr wnrn ereditPd with 
IL tohtl Yttlue of $±4:,fl±3,()(i7, 01' 8!J. () ppr ('l'llt of tlw 
totitl rnlno of tho mineml output of th(\ tit1ito. 

'W l'Ht Virginht, twcn ty-oighth in population 1t1Hl ngri
cultnre, nnd thirty-first in mannfa<"tm'PH, was fourth in 
mineral procluet:-i. The eoal mines of tho state gitrP 

omploynwnt to 23, !114, 01' rn. 7 per eent of tli e wagl'
Clll'llOl'S, and their products formed$~±, UH,tl:>H, or .51.:.! 
per cent of the tottLl yidne of rninoml prochwts rPportc•cl 
for tho :-ifato. In tho production of coal, vVotit Virginitt 
1·nnkod fourth, being ontmnkecl only by PPnns.:l'lvnnin, 
Illinoi:-i, and Ohio, and tho high l'!tnking of tlrnso :"tntl•s n:-; 
mineml producers witR 1lnc, either wholly or in gTPnt 
pmt, to thiH industry. After l'oal, W eeit Virginia's lt•ncl
ing minernls wore petroloum, with an output \'H ltu\d at 
$17,o±0,817, and miturnJ gaH, mluod iit $iJ,3fl0,181. 
Theso three imhmtrieH together 1wconnt for !17.f> pt'l' 

cont of: tho reported mineral vahws of tho stn t1\ It is 
interesting to contriHit this condition with U1nt of 
:Michigan, the one producing, to !LB !Llmoeit 1»xclneiin' 
extent, fuels, anc1 the other nn c.normous prnponcfomnl'P 
of ores. 

Colorado, thirty-first ~n population, tliirty-sixth iu 
ng-ricultnrc, and twonty-suvonth in m11nnfactnres, r1wlrnd 
fifth in mineral prochwts. This high position wns 
duo almost exclusin1ly to the precious motitl:,; of tht> 
state. The goltl and silver prodnce(l in 1!l02 worl\ YHl

uocl at $29,H55,97 ±,forming 73 per cent of the total pro
llnction of: the stnte, and 3l1 per cont of tho tot·,111 vttlllt' 
of' those minerali,; in the U nitocl Stnfos, and thus oxcectl
ing Californfo's production of gold and silnlr, ynluccl nt 
$15,4:73,0U1, by almost !ll.7 per cent. This industry in 
Colorado gave employment to 11,200. w11go-oarncrs, or 
54:.6 pm: cent of the 20,5Hl engaged in mining in tlrn 
stiito, and returned to them as wages $11, 72G,l2H, or 
62.1 per cent of $18,874,836, the totfil amount paid in 
wageei. Bituminous coal with a value of production 
amounting to $8,3\;!7 ,812 ranked second in Colomdo\1 
mining industries, and iron ore was third with a prod
uct Y11lned at $1,084,424. 

Illinois, third in population and in nrnnufoctnres, and 
second in agriculture, was sixth in rank as ii mining 
state. Here, al1:10, bituminous coal was tho leading 
mineral. Its production employed 36,Gl 7 wage-earn
ers, or 90.4 per cont of the 40,528 w11ge-earners engag·cd 
in mining- in the state, and p11id them $24:,87G,201, or !J2. 2 
per cent of the $26,986,397 paid in wageR in the stato; 
and the product itself was valued at $33,D45,D10, or 
88.8 per cent of the $38,284,410 reported as the total 
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vnlue of tho state's mineml output. Limostonus 1t1Hl 

dolomit·.Ps, with a prnchwt yalucd r.t. $H,2:32,1:J8, eonsti
tntcd th{\ industry second in import.1uwe. 

(..Jtilifornia, twenty-first in population, fourteenth in 
agriculturo, rtrnl twelfth i11 m1urnfactmes, nmked seventh 
in the Ynlnc of mining products, hut bl the 1-1tat<'s in 
the vttriety of tho minemh\ reporting proclnction in ~(i 
of the f>2 classes. It wits nniquo also in tlw fact that 
at kmst two of its minemls, vi:i:, clrnrnie orp. tm<l nmg
nositn, were minod nowhere nlH<1 in t.!H' Union, and thnt 
i.n others, such a:,; qnieksiln~r nnd h.omx, its ]natl was HO 

gn~at that it may ttlmcmt bo said to have stood al01H;, 
Tho lending mineral products in Un.lifornia W!\l'O gold 
and sil vor, Yal uetl at $li> ,4'7H, U!ll; pet co luum, $4:,87a, li 17; 
borax, $2,H70,Hll4; copper oro, $1,fiHn,mm; qnit•.ksil\'l1r, 
$1,:mfi,740; and silicNntH cryHtallhrn rocks, $1,lH7,l\71l. 
Tho stitto had G distinct mineml elas:-:ilicatioHK, for rnwh 
iL.rf which an output of <n'l'l' $1,00U,OUO wa:-: report.ml. Its 
loading minnr1tl prmltwt, gold, nlt.J10ngh of lo:-:s ntlue 
than when it won for the HtittP its tilJn of '' Oolden," is 
still of grrntt<1:-:t import.ance. In tlw rnining of gold and 
silnn- there were employed 7,!l:'\ll wngtH~1trnor1:1, en· til.li 
ppr cent of the :-;tttte'H 1:.l,llti4 wag·o-niirnPl's migttgNl in 
mining; :mcl these r<1ct~i,wl as wage:-;$i, 101,DOil, or (\,k.i3 
per cent of thu $11,050,(\tH\ pai<l 11s mining· wag·c\S, 01' 
the Htatc's totn.l output of all minornl:-:, yaltwcl at 
$~8, H'iO,.J.Oi>, the l irocious metnlH contri lmt()d $ Lfi,·l-7H, O!ll, 
or f-rn.G pnr cent. (}tlifor11i11':-; prodnt·tion of g·olcl and 
silnn· amounted to 18. 8 per cmrt of tlrn total v1Lluo of 
thn p1·ocluct:-: of tld;; imlust:ry in tho Unitt~cl Sbtfais, antl 
was :,mcon<l onl.r to that; of Colorado. Califomitt pro
ducrnl H.8 per <·cmt of tho connt.ry's vahw ol' p<'trolmuu; 
HH.f> por <·.ont of llomx; H.l pnr ecnt ol' <·.oppnr orn: and 
s:J.H per cont ol' quicksilver. 

Monbtrnt owtis it:> m11k. n~ eig·hth !Ullong· mining Ht!ttoH 
almost entirely to its <rnormous pnHlnction of coppe1· 
orn, nlthnuglt tho prcciouH metals and bituminous ccml, 
·with ontpntH ml urnl nt$4,!i8H,MlU ttncl $2,4:.fil,,l+i, ro:-:pnc
th·nly, eon trilmtod ttl>out one-fourth of the vnhm of the 
sbtte's mimmd proc!twts. Thn output of eoppor ore, 
Ynlnod iit. $~0,fitiX,Bl\H, or oW.2 per eont ol' tho totul for 
this iudw,try~ formPd i~.8 pm cPnt of tho $!d8,2G:J,08i> 
reportnd its the totiLl va!tw of the state's mineml pro
duction, 1dtorclecl urnp1oyrnnnt to ti,:\/'lH wng<HlHl'tHn·s, 01· 

no.(\ pnr cent of tlw 10,fiilll 111ining wago-rntl'll<ll'l-l, nncl 
paid thmn $7,il31l,ila, or(\~. l pnr ceut of tho total of 
$1 l,812,lfill tixpended :for witges. 'l'hnt Montarnt i1-1 pre
muinm1tly a rnining· Htnto is clisrnm1ihln at tL glance when 
H, is notr1cl that in population, ngrieulturn, nncl nmnnf\w
tm·oR it mukecl forty-third, thirty-s11\'enth, and thirty
fourt;l1, respnctinily. 

lIHlinrnt, closPly preHHing· Montana, m11lwd ninth in 
the products OI mine:-: ltlld cpml'l'iOR, ll poHition whieh is 
tho result o:f t;he vitltw of its fnd products, its loading 
minnrnl resources being bituminous eoitl, nntuml gas, 
tt11d potro lmuu. tltructum l nmtnrials, ns rqH·nstm tPd 

l>y linwst01w:-rnncl dolomite:,; and cement, also tontriliut1•tl 
mrwh to tlrn Htatc'1:1 miunrnl wPalth. Tim Jin\ clnsst•s 
of productH jn:-;t nwntionl'cl show a valtw arnnn11ti11g tu 
$~H,li5\lJi·Ui, whidt i:-; !l!l.H pt•r cont of tlw tutnl for till' 
stnto, $~H,2~+,7fm. Tho total was distrihntPd tull<>Hg 

the tivo as follows: Bituminous coal, $10,il!l\l,liliO, or 
BU.8 pee ('.<mt; natnml gas, $7 ,llHl,~{±c!, or 215.1. lH'l' <•t•nt: 
potroktml, ;t;H,i52H,ll~~. or ~:-l. l per t'Pnt;; lim('Htom•s 1t1Hl 
dolomitt•s, 8~,HU5,tl!l1, or 10.~ pnr cont; and cement. 
$1.,~HG,~~8, or ±.tl pl~l' cent.. Of thr. rn,+ l:l Wllg'P-ll!tl'Ilt'l'S 

t•ngagod in mining in Indiana, 10,oHil, or t\4.il per Cl'll(. 

wero omplo,\'<'d in oxtmnting eoal, l'l'l'l'iYing in wag·1•s 
$7,H!Hl,·.l:2f>, wbid1 is lliUI per cent of tlw $l0,7:W,71i7 
pitid in mining wagPs in the statt', The state 1·1mkt>d 
ninth in agricultnrP, whiln in popnhttion and mannfoC'· 
tnreH it was eighth. 

l\tlinne:mtii, nineteenth in popnlttt.ion, Pltr\"l'nth in ag'l'i .. 
enlt.nrn, and thirtoPnth in m:tnufoct.nrps, WllH fonth in 
m1m11g. Thn totrd value of it:-J mining lll'rnllll'tion wns 
$2iJ,721l,:'Hi\, of whieh $~R,H8H,227, or \lil.2 iwr N\llt, 
Wlli'I t'l'Prlitl'd to iron orp. Tlwrn wer<'· but t\ of UtP dif .. 
ferl'nt classes of minemls l'l'llOl'tPll for t·.hn stntP, and 
nono exeopt irnn ore had an output ndtwtl nt more than 
it\1,ll00,000. Of tho H,'7Gl I wagc-<'n 1'1H1t'H !'1t1ployl'd i u 
tho Htatn's mitrnH, 8,2f>ll, or 8±.fi pt'l' rnmt, worn <'1'(1(litt•d 
to tho iron ore industry, rt•el\iYing; ~H. l pnr emit, nl' 
$G,B7il,!IHB of the $G,BD1, lH± paid out. n:-: t.hn total witg'Ps. 
fn this indnr;try Minnesota was oxt~Pt1dl'(l 11,r 1\liehigu11 
only, coutrihnting· 8G.H per cont; of tlw tohtl nthu• a..: 
compiu·ed with Michigan'H 4:0.i:I pt~r 1•011t. 

.i1f/111!t'a! jil'od1wtN oy (/1!0(/l'1tp/1h~ rli1•iNi111rn.---Tlrn 111 in· 
ing statistks according to Hfattos ttll(l dmmetnr ttllll Lt:-.;ps 

of minerals show tho gront prnponcfomn<'l\ of ('Prtnin 
stat;ns mttl of a :fow oreH in tiho forming of tlw total:-: for 
tho eonuti-y. The concm1trn.tion of till, or any 011C', of 
the three prcichwtivo indnstrie:-;-agri<~ulturP~ mnnnf1u·
turcs2 imd mining--·iu !Luy pttrtieuln.r lornlity is indi<·u
tive o-f the predominating indnstriid l'luu·nt•Ll'riHt.b·' of 
tlmt locality. The physicril irnd imlustrinl fc•atmn:> of 
groups of noighhoring states ttre in mitny m1se:-1 so si 111 i. 
11tr that a <li:-1tinct aclntntitge iu clcarnos11 of pre:-:cntatfon 
is realized hy combining such Htlttos itnd treating- tlw 
groups n.s geographic units. Snch n gt>ogmphic sum

marization brings togother groups of neighhol'i ug 
states, C\ach group emhm~ing from 8 to 12 statos and 
territories, in which the prevailing· incln:-;trial condition" 
1tnd the minnral and other natural l'OHom·eos are in 
many rm;pccti'i similar. ThiH is espochtlly trne in tlw 
mining indtrntrics. The ifre geogmphic groups----N orth 
AUantic, South Atlantic, Nol'th O•ntral, Honth Contrul, 
and vYostcm-1u·o dm~mccl sufliniont to illnstmto this 
Himilarity. Tahln 12 shows the v1tlue of tho p1'tHlt1ds 
of m1tnufoctures, agriculture, arnl mining for rnwh of 
tho geogmphic Ht1hdfrhiio11s aml the rank of rnwh ill 
(~:tch inrln:,;try, and abo thn population of each gronp1 

with its rank in population. 
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Tim bthl(\ Ptmhh's t.h(\ l'l'ttd!'l' to g'l'ttsp nt, a g!it1H'11 t.ll(I 
loarling· indnstrieH of tlw clilforn11t :-.Pd,io11K of tho 1·01111 
try. 1t Hhonlrl \)(\ lior1w i11 rniwl, how!'rl'r, t.hnt thiK 
trl'atnwnt. <loPH not, tako into co11Hitlnmtio11 tlH1 prrnl111·
tion of t.hn fo:lwries, whkh in sonw K<11•.t.io11s nssnrnPs 
})l'Oj)O rt.i OllS () f (!OllsiclPl'll hip lllllg'll j tudt'. 

Tlw lending gTonp in t.lw mitwml i1Hlt1st.rii1s i:-; th\\ 
No1'th Alolnntfo, wiLh 1t ntltt<' ol' pro<lw·ts an1ott11li11g· to 
il-1-.-1 pur (•ent of tlw tobd. '!'his gToup is t'ollm\'Pd, in 
onlP1". hy thn North ('tmtral, with :ll.H pt•J' <'t•11t of tlw 
totid; tltl\ \\'p;;t,nm, with LS.I ]H'l' t~t 1 11L; t.lw Nouth 
At'lanlie, with II p<'r t'l'nt; 1rnd Urn Nouth l 1t•11t.l'tll, with 
(i. il lWI' Cl'llL 

'I'hu North Alhtnl'.ic dh·h1iu11 <;\\'l's itl'l mnkiug position 
prinmrily to tlw ('JIOl'lllOllK coal pL'mlnctio11 or PPllllHYl
Y!tllilt. Illi11oiH imd ( )Jiio, with tlwir ontput. of c•o1tl, 
arnl MinnPHot1t ttll(l :Mit•hig-au, with tlwir iron am\ <•op
lHT orPs, <1xplain tho Hlwonrl rank hP!<l by thP North 
C<intrnl (lidsio11. Tho WP1-1t.! 1l'n group mnks third 
chir.lly lrnettttsn of Color;ulo's g·ol<l and silY(ll' nntl llH11-
mioo11s C!ott\, ttn<l heciuts<' of ( 1aliforniit's p1·oclnd.ion of 
the in·PC'iottH metttlH, petrolt'nm, homx, Pt\', 

II. 

rmvm,1>PMl!iN'l' W<>mc 

For cnnsns pm·poses all mitws, qrntrrieH, ll!Hl pntro
leum n11d rnttiir·al-gaR w<•lls Wl't'n <•.lassrnl ns oitlwr "pro
dnctivo ~' 01· "unprodm·tiY<1," thn latt<'t' l>dng· rugardc~cl 
as eng·iigecl in llnrnlopnwut work. I>c.•\·o]oprnont work 
iH IUl incident, in tho opomtion Of tt\l UliIH 1S tt!l(l <Jtlltl'l'i0:,:1 

hut tlwrn were ·l-,rnli prnpmtinH roportrnl in whil·h thn 
work <luring mo~ \\'HH m1tin1ly of this ch-;,-;, Tim lttlior 
employP<l in thiH deY<~lopmPnL work and. tlw Pxpn11KPH 
ind<lont. to it form a pttrt of tlw mining opnrations of 

th<' <~ountry, and sltottl<l ho incll!llnd in the 8tatistfos; 
hut, in onlt1r to ]ll'Pl'lOl'Vl' h1u'11Hmy nmong t,lrn itoms-
n11mlH1I' of Plllploy(\(1H, Wllg'(IH, ('XlHlllROH, and lfllltuLity 
a11<l \'Hlttn of ]>1'1Hhu•I: ·t.hP pr1Hl11etirn llllll nnpro1lnetiro 
tdnss!'s ha v11 h(\(\ll tt·oatrn l sepm·n IPly. I 11 mnking· thiH 
s<']Htl'nl.io11 ii: \\'llH ll1Wl\14:41ll'Y Lo <'lnsHil'J· UH •1 ll<wnlopnH1nt 
work" 1tll niinn:-. 1'01· whil'l1 fohor, hut; 110 pro<lud, wa:-; 
I'!'JH>t'l.nd; llllll iL is prohahl(1 thnt. 1-1onw of t.lwm WC'l'u 
not 1•11g·agl•d in ilP\'PlopmPnt work nt all, hut. wP.J'l\ idk, 
t.1111 l'llt]lloyl'l's I mittµ; l'ng·11g-Pd 1-1itupl,\' in pr<'KPl'\'ing· 1rnd 
t!ltl'ing· 1'01· lhn p1·11pt•1·ty. 11: is llilllco11lt to lr1wn tlw li1111 
ol' dl'1tlllt'<·nt.ion hpt:wl'l\11 dl'TPlopnwnl'. work and othl'l' 
rni11i11g O]ll'l'ltl.iuns. A l11rgt1 prnportion of Lh<' l'llt· 

plo,\'l'nH of n mining c·omp1my lllll,\' Ii(\ <111gng(\tl in sink
ing Ill'\\' slrnl'ls CH' making· 1ww ltltlt.H\lH to l'Pttch 1111dP
\'t'1ojH1d tlt 11w1-1its, 1111<1 yll(, ii' 11\'l'II 11 Hlllttll p1'1Hltwtiun is 
rPpo1•['.(•ll Lh<1 rninn is 11<'.cnsHnl'il,r l'lttsKP<I ns 11. prodneiug· 
prop(lrl.y; l>ttt., on tlw othl'l' h1t1Hl, t.IH' sinking of lll'\Y 

H\mf'ts may l>o onl,\· iw·idPnl.nl to tit(\ wo!'ldug· of Ill'\\' 

d<!posits :from wliieh rnlnn.hln pro(ltWtl'l iiro ohtai11od. 
Th!' <1111ploynos l\llg'ttg·<1rl in 1·Hll'Vl\,\'ing, clrilling woll:-1, 
1·lnitri11g· grmmd, l>uilding llnuws, making slmfts or 
tmnw!H, untl, in 1'1wl'.1 in doing any work oxcopt the 
ndwtl <liggiug· mHl clnliYm'y of t,ho ore, mtty, on 1~ strit't 
i 11l'.t•J'fll'Pt1tt.i011, 1 HI t ·huo1:-1Nl 11:-; doing dovolopnwn t work. 
llntlonlit.P<lly a grnnt dt>1tl of d<wolopmnnt ttnd exploit
ing work wits rlmw <luring tho yc1nr on properties that 
worn idlo nnd upparcmUy 1tlmndonml at the time they 
Wl'l'P vi:·iitPd h~· thn vemnrn ag·rmt. II; was impr1wtirntble 
to obtain any infor11mtio11 concerning the work 011 such 
miiH'H, mul tllm'tYfor<1 !Jrn 1-1tatistieR for dm·pJopmont 
work can not ho nct'C\Ptl\tl itH novering· t.lrn ontiro ;tiP.ld. 
A gnnnml smllllHtl'J' of tho statfatie:-; for t.hn miucs, 
qtuu'l'il'K, and Wl'l!H t•Jn:-;sp([ as "productive'' antl 
"1111produetfre" is giYPn in Tal>lo rn. 
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The ±, 12H minoH and q uarrics chii-:sotl its 11nproc1uctinJ 
wern controlled by 3,G50 OIH'rnt:or,;, Thero 1vere, on 
the 1wcm1g:r, Ul,li38 wagc-oarrwrH m11ployoc1 by thei:;c 
opemtors clnring- tl10 yenr, 1tncl thC\ totitl annnnl wagnH 
amounted .to $12,801,fl31:i. The d<lvelopment work 
done on contrnct dul'ing the ,Yottr ummmtpd to 
~2,G04,52H; 1tnd, in ncldition, $2,GO:·UJO~was rmid tiH snl
ltl'lC'H, aml $7,4:75,401 Wlti'l Hpent for miHC't\llllttlJOUS 
(\X pensos, Hnppli<'s, itnd nmterinb, mu.king' n. t.ofa1l of 

$:2r>,G:·l5,82..J. <•xpm1<1ecl i.n clcvnlopnwnt work, :for which 
thel'e was absolntely no rd,urn in prochwtion. Of f.hiK 
totnl, $\H,niH,308, or 8+.1 per c·c»nt, w1ii-; r<'portPc1 for 
tho prcuions mot:als, t.hc :unonut. . hPing ex1wnrlud by 
3,252 ope.1·titon.;. Tho wnmirnler, $4))84,,.J,()G, OJ' lii. D 
per ecnt, WHH expended by :-HlH opomtors l'ngngnd in 
exploit.ing· 1mll dcvolopnwut. work for a Ynri<'ty of 
miuemh;. Tahlo 14- pn~senLH tho statistics for dovCllop
ment. work in each statu and tnl'J'itory. 
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J.D!1'rATl<1NH 01" 'l'llM UHi•! 01•' C:NNHllH H'l'A'l'!HTICH (>lo' 

ll!ININU, 

'l'ho llH<'.H tlmt. ean prop<lrly lJp, mndn of thn t~l\llHllH 
tigtu't'i'l arc: <lil'lCUHHl'rl in t.lrn l't\POl'LH Oil th(\ cli!l't'.l'llnl: 
min orals, and all'lo in <liil'nrt111t sni•tionH of thiH Hnmm1ll',V 

and annly:-;iH. Tim limitatio11H impo:-;ec\ aro 1-1imi11u· to 
thoi'lo whinlt 1tppeitr in co111w<'tio11 with tlw HH<l ol' tho 
Htati:-;tit·H of mannfoctnroH rliHeUHH1•d in clotail in Part I 
of tho rnport on llHtnttfadn rl'H of thn Twelfth Unn:-;u:-;, 

The 8ttttisth·:-; of' rninn:-;, qrnirri<'t-i, and potrnlmun arnl 
1mtu rnl-gnH wellH cn.n h(\ accPptntl as inrlicating tho 
gt'tl\vth and rchitive imporbtm•o of t.hn H!:atos, tllld o[1 

the difforcnt; HPctious of tho 1Hnu1try in tho production 
of the different mineral;;. Wlwn poHHiblo tho lig·m·ol'l 
hnve been prmmnted in <'OillfllU'1Lt.ive tablmi which om
hmco chittt rnport<~<l 1it prcwious cnn:;mies. The iiguroH 
ean he nHed to a:-;certnin the <1na11tity and the valnc of 
the di!foren t minerals prodtwecl, tlrn average nnm her of 
persons employed in their production, and tho total 
amount p11id in wttges i11 the different states 1it diffcront 
census periods. The general condition o:f tlrn niining 

iiHlt1st1•ip;; of (;Jw r·onnt;ry and Uw e:xt:Pnt tn whil'h tlH'· 
min11ml cl<'JHl:·dtH i11 t.lu1 clifft1ront Htitl.Ps hnro bt1l1n do
VPinp<!<l can lilwwhm hn dPt(\l'Jninrnl. Tbn limitations 
of !.11P llKl\ of tlwsn Ht1ttii-;tim1 1111iy bn i'lUnmrnrizo<'l ns 
followH: 

I. Tlw 1igu1"m; l'lhow only tJ111 totnl pro1l1wtion for IL 
p<•l'iod of t.w<•lvl1 nHmtlis. Thn,v do not. imli1•at<• thn char
adl't' or nxtont.o'f tho mi11c11·al d<1po:-;it:s or Uio proportion 
O'f l'ilwso dnpo~it,-; that l'tmmiuH to ho 111inc~rl. nor thn poH-, 
Hihln or rclatiro aclvn.ntttgrn; to he dl'riw~d from mining 
in <lifl'Pl'Pnt: :,;oetionH of tho country. 

~. Tlw exact l'Plitt.ion het.wr~tnt 1•ost. of mining· au<l 
Y1tlu11 of products enn not ho <lntt•1·111irwd frnm tlw ;;ta· 
tistieH. Tim Cemms .in11uiry w1LR det-iig1wrl to ol1htin n. 
eompldn Ht.1ttmncnt of' tho lllOl'll important itt•m;; which 
urnlrn np the c:oHt of mining, hut tJwrn still rt•1111ti11 mttny 
it<•ms of oxpm1se of which it. w1t:-i impo;;:-dhle to obtain a 
rccorcl. r~'or this ttnd othor l'<'RHOUH tbtl CeuHUH ilgm'eH 

throw no Ught whntm·cr npon the profits of mining·, or 
upon t;lrn relativo Hll!tl'<'il of tho product which go to 
capital and labor, mspectively. Thn item;; of exp<'nsc 
whh•h are prrn;cntecl sepitrately in th<' Census report:,: arc 
HllllltllfLrized in tho following :;tfltnmont: 

I 
I 
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V1tluo nf pr1.ulnct~ ................................................... $7W,H~li,.Jl7 
Cost of i-mpplieHurnl mntt.~rinls ... ........................ $l'!:~ 1 ~U1 ml7 
Snln.r:iPs, wngc1s1 tuul Pon trlwt work . . . . . . . . . . . . . . . . . . . . ·l'.:!l}, !if)8, ·l•lll 
.Mi:·u~ellu.noonH c~xpen!-iL~H. ........ .•...... ..•.•.. •.. ...... 71, 771, iW 

Totttl l'oHL .......••.....•............................. H....... ti:m, 2-.m, 1::10 

Exl~e!'S of vnhw nf prn11ttt~ts on~r totnl Post.................... 171, flRl, :!~7 

Snch :L c:tlcnlation would make it appear tlmt. tho 
pl'Oiit of mining was abollt $170,0U0,000, hut i'\tteh rt 

conclusion is lll1 warriwtocl and improper. 'l'hn ligmt\H 

t1drn no cognizance of tho dPprociation of the plant, 
of expenses indclm1t; to the sale oi' tho pro<lnct, or of 
iut.crost on cnpitnl itwestecl; tlrny ignore tho Plnment 
of' loss lhrn to bad debt,; and tho ehm1Emt ·of riRk and 
s1wenln.t,ion incident to marketing the prodmts. The 
v11lue of tho,prodnc:t, report.Pd to the Comm::; is tho valno 
nt the mine or llllltrry. It wm1 heyonrl the scope of' 
thil'.l invostigntion to follow tho product fnrtlwr. Thn 
Bureau of the Cnu:m::; u11Hfo no inc111iry connnmino· tho . ,.., 
CltpitnJ, acconnts Clll'l'Pllt, 01' us:,iets Of tho minn OpPm
tot·s, mid it wns impossihln to determine Prom the selwcl
ulNl receiv<)d wlrntlwr thn hnHinhss lmd huen condncted 
ttt 11 profit or !Lt It loss dnritw the VP!Ll' l'O\'Prr.cl hv Uw h ~ ~ 

report. 
H. '.l'heavemg·e eamings of eu1ployPeH can not he <l('fol'

rninncl :from theso stath;ties. Th(\ rmti'lolls why this iH 
110(; posHil>le are g'iYen on page HI>, who}'(\ tho ~·bitbtirni 
for umployees and wages arn discnsscd. 

4. The Ceusw; figures ('!tu nut ht\ nsocl to <lPtnnniue the 
l'<'Hpeetfre shares of capital an<l of labm· in tlw results 
of mining operatio11s. Tho nmount of money rnported 
tts piticl on!; dnri ng the ymu· in the form o\! wages ('tin 
he tnlwn as tho nontr.ilmtion which th<\ miuiug opom
t:or::; returned to the WHg'P-ettrning clm;s from the rPsnlts 
of operntion:-; carried 011, but what rolntion Lids ::;um 
he1trs to the intorPst. eamed 011 tho tobtl eapitiil invostod 
01' to tho totid profitH Of mining it is itllpOHSilJle to 
CHt.imn.te. Snd1 rt~hit.ions ean be detorminlltl only )iy 

spoeinl in rnHtigatinns o t' typit·al rnim1H in sclectml iirn;s 
of production. 

IV. 

NU~nnm ()Jo' l\IINI•JS, QUAHHrns, AN"ll '\VJ~LLH. 

A com;idcmtion of primary iruportancm in auy censns 
investigntiou is the Releetion 1wd prnper clofi;1itio11 of 
it suitable unit of omm10mtio11. Gent•mlh· tho unit 
chosen fa one tlmt i:-; sanctioned by con1rno11 t:xpuric~nc11, 
ns the individrntl in the ennmerntiou o:f tlw pnpnlnt.ion, 
tlw form in agrienltnre, the estahlishmeut. in mann~ 
fact;nreH, imd the mi110 in miiw;i and miuing. 

As clofluecl by the miuing laws of tho United Statt)S 
the worcl ''mine" applies to n singfo mining elaim or rL 
single slrni't or other npeniug, and Uw torln ha:-; hmm 
u:-;ed in thiH sPnso wlwnorc1· such a daim wn:; mined 
iiOparntely. In the case of mrmy mining propertins, 
howovor--purLicularlr those t;Jmt wure at au ndvrmcod 
~tago of development-it wns found that tlw property 
nncl grown heyoml the honndary of one elaim and 

inclnded eoutig·nons claim" that frcqtwntly were cn11-
11octo(1 wit11 thP original claim hv nndPl'<J'l'O\llHl tu1111pJ)( ... ~ 

a11cl workings, and WPl'll so elosdy assocint(•d with it in 
their opemtiom; that llYPll tho ow;ll'r or ksseP eonld 1101 

flp.grngato tho operationii of' tho (liffl'l'Pnt clnims. '.l'hl• 
Bnreim ol' tho Census huf' desio·1mted ns n rniiw an\· r- '! .. 

claim or group of contiguous clairns opPmlPd ns u 
single property. In certain cases, howovnr--as in that 
of the lnrgPr coal cornpiinies oporntfog in tlw irnthml'itl' 
rPg'ion of Pennsylvania--it was found impmcticnhln to 
Sl'<'lll'e sopamto reports for· eollioril's in tho snnw 
con11ty, !wnn when no11contigt1ons, and in ::.;nch instlllll'l's, 
the re1)orts wtwo frequently made on 1\ s1ngh.\ se\wt\u\1< 
On tho other hand, in case of a mi no workml hv sPY<'ral 
lei!SOc::;, Pnch of whom opcmted hHkponclm1tly ,' sopamll• 
rnpmts were often made, but wlrnnPY<'l' possible n 
single report of the operations was sPtmrecl from tlu• 
kw;or, or tbo reports of the sPveral !PsS!\OH wot'l' cn11-
so\iclutod. The operation of mines hv lel':ISlWH is it 1•onc1l
tinn frpquontly found in tho mining 'or prPcious 111<•t"!tl.-< 

mid in tlw Y.ine mining region ol' sonthwostrn·n Missouri. 
A sing· lo oil or gas well nncler indivitliml mtuutgtmwnt 

or a nmuhPr of contiguou:o wnlls under tho Httrno lllltll· 
ltg'UllWJlt Wl'l'O c·nmd<lPl'Od, for CllllSllH llll!'lH>SPS, lLS ti 

Hingle mim', hnt mwh well wa:o also (\lllllllnl'ttt<'d and 
counted in the tables as a sl'pamto unit. fo the prodtw· 
tion of sonw minerals, such as prndonH ston<'H, phu·p1· 
gold from Klllttll placnr deposit::;, mid mmrn~dte, minitw . . ,.., 
rn m1rny m::;tnncus wm1 not rntrriod 011 continnonsly al 
the same locality, and it was im1)0Riiibll\ to aReo1.'tui1t 
the nnmlwr of distinct mining t'lH\mt.imis .. The h•n11 
"opertttor '1 repro::mnts the indiYichm1, t\Olll p!tllY, 01; cot·· 
porntio11 that controls the mino. 'l'lw ({i::;tim:t minitw 
opomtions under tho eontrol of tho sanw opPrntrn· a11<l 
locntocl in the same count;y were iuc1u<kcl in onn rq)ort 
to thn Bnroau of tlH\ Census, m in st\ymrnte 1'\\porl,;, to 
Fmit tho convenimwc of the operator, !mt if the distiud 
operations were situated in differpn(; counties n ::;P.pnl'Htl' 
report was nrncfo for each county. 

At the consnR of 1880 the t~\l'lll "estn,hlislnuent of 
iudnstry" wa:-; used in compiling tho st:ttistit·::; of thl' 
mining incltrntry. In clefming this torm it wns siiid thnt 
"the term' establishment of industry,' as uRod in thest• 
tables, may he taken to mean a mining opemtion tlw 
nccot111ts of which are separnte, and tho prmluet ol' 
which is 11ot mingled with that of any other before it j,.: 

shipped, though nt the same time it may consi::;t of 
munmous distinct mine openingH." 1 This. definition is 
in general, Con::;isteut with that u!lopted in this report, 
but cmtain importftnt exceptions lmve boen noted. 

Ju the lfoldwork of the present i11n1stig·ntion Hpecial 
agents were in:otructed as follows: "It is importnnt 
tlrnt rt sepiirnte return bci made for ench mi110 or qrntl'l'\", 
and that ~he stntisties of employl'es, wages, <'xpe11st;,.:., 
and snpphes mitered 011 the schedn le pertain only to 

1 Tenth Cemms, Yo!. XV, Report on l\Iining Imlnstril's, pn).(ll 
1 x:xiv. 
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the miiw or qll!Ll'l')' reportPc!. This n!IP ~-dtrntld Jin oh
t:>l\l'\'ncl in nil hrmH·]w:-; ol' mining· :tJl(l qtutl'l',\"ing <'X<'Ppt 
petrolPnlll and natnrnl-gas W<'lls, whPl'P all t.hn WPlls 
locatt•d in 1L <•mtnin group or <·ornlm:tn<l urnlnr otw own
ership shonlcl he !'<'port.NI upon t.lw s1t11w sdH1<lttl<'. 
lio\l'P\'<'1', if 11101'!' than oun J11iirn or qmLJ'l',Y in tlw s:tlil<' 
Cotlllt)' iH U\\'llP<l hy (,]w Slllll(\ ('Olll}>Hny ()]' lir111, lttt<l it. is 
i111p1·nc•til'1Lhln to nmkP a H< 1par11tn rnport· for Pll<'h, IL 
<'ornbine<l report nrny Jin n11uln whid1 will inl'hHl<' Uw 
opnmtfonH of 1tll. i\li1ws or q11ttrrins, ttllll<'t" tlw snnu• 
ow1w1·ship in diJfore11t. ('()Ullt.il'H, 11\llSt hn rqiol'h'd on 
::mparatn sclwdn]PH. If IL :-;<•lw<lnln itwlud<'H the\ opm·11-
tiottH of morn than 0111\ mine or qtwrry, n 11rnmor1mclnm, 
g·iving- Urn 111tm<1 and post oflicp a<l<h'<'SH ol' <'IWh !llitw 
or qmu-ry incln<l<'<l, shonl<l lH 1 nt.t.iwlwcl to tlw H<'hPcluln." 
SnrnPtirnoH it wits impossihl<' to stntc' tlw numhm· ol' 
minns rnporting·: thiH wns t.Jw <'ttH<' with prP<~ious Hl'onPH 
which, as 1L rn lo, lll'P not nht1dnrnl from l'l1g·nl11rly 
opnrutncl min<~s hut t.ln·ong'h O<'·<'HHi01rnl li11diug'H 01· 
throng'h syHtnnmtfr Hl'ttrd1. In 1-nwh <'ttS<'H t.lwt·n is 11<1 

minn, and t.lw m111tlH1r of O}H'l'lttol'H only iH shown. It. 
wa:-; also i111pmcti<·1thlo to n.snmtain thn m11nlH11· of sopu· 
mh1 111iiw:-; for golcl 1uHl Hilnr, and <•oppl'l'. nrnl t.lll 1 

mnllhl'r ginm iH t.Jw Hlllllh<'r ol' op<'mtors. ThiH Jll'lll'· 

ti< 0 <1 was also followPd in lmt<l and r.iil<'. 
In ordor to comply with t,Jw l'l'q1tii•n111Pnts of th(\ la\\' 

tho ('!Lll\'llHH ('0\'('.\'(~(l all mitH 1H ll!Hl qtmt'l'il'H, hot.It l:u·g'<' 
lLl\tl Hlllllll, allll thPn1for<'. inclndPd not. 011\y t.h<1 <'OlllllH'l'
cinl rninrn; hut ah;o thoHl' worlrn<l to :-;npply IL l<H·nl 
dPll!lllHl, :->twh llH tJw lilllPH(.ot](I <Jlllll'l',Y <l]>Pl'lll°l'cl hy a 
formnr to s<•<~lll'<I nmt<1rinl for .hiH own <'Ollillllllption 01· 
to l't1r11ish linw l'or tlw tlHl'. ol' t-.11(1 imnw<lint<1 1ll'ig'hho1·
ho()(\, and tlrn :-;mall, irl'<lg'lllnrly workPd, hitmni11011s 
coal mines. Thi:-; pr1wti<-n ha:-; rosullrnl in th<' innln:-;ion 
of tlw largo, fully Pqnipprnl mining· plant:-; and t.lw :-;nmll 
i:itono qrnir1°inH worked nt. irr<•gnbr i11t(ll'Vttls. Till\ 
largo alHl :mmll mi11t1H art•. givPn nqrnd wl'ight. in a::;wpr
tnining the numl>N of rnint'H nnd t;lw nnmlH'l' of op<\J'a
tors. It iH twiclnnt, thm•fffol'<', that tho unit, "tL mitw," 
i:-1 muliignon:-1 nrnl dot\H not 1tl wnys signify thn Htmw thing. 
A thorough eirnnwmtion of t.lw Hlll1tll minc1s 01~ qtutrril's 
worked to supply a prodw:t for loc1tl consnmpt.ion hc-1 not 
mi:·mnt.ial ton mining C(\11HUH. They !tl'l\ itwidental to tlw 
c1Luv1tHH, and special nffort :-;hould l"ln mado to <1111111wr1it.1\ 
t.hom only when LlH\\' 1tro du),mdorist:ie oi' n locality or 
mi1rnml. Fo1· iusbrneu, tho PlltlllHll'tttion of tlw :-;mall 
1(11td minnrs of i\Jis~ouri or of the Hlllttll hitumiuow; ccml 
opomtm·:-; of Kentnl'ky is implll'bmt:, but, aH ()Xplainecl on 
pago lH, it. is i111po:-1sibln to tmumor1tt:(\ all of tlw snmll 
placer gold miners and thefr omi:-;:-;ion nmke:-1 no apprc
cinhlo diffm•p11co in tlrn nggT<'g'1Lte:-1. This is p::;peeiu.!ly 
trun when th.e total proclnction of tho metal t•im Ii!• 
obtained from other m1cl morn rnlinble som·cns. 

'.l'he incren:-;n in the munher of mines reportod at 
·different census('.H is not rnwossarily an indieation of, an 
incre1t1tJe in tlrn mining intlnstry llH n whole. The mnall 
opernton; might he especially 1wtive during the yenr of 

thn !'llll\'ass, whih1 n munl>C'l' of t.lw la1·g<1 minm; might 
ht• id In 01· working 1rn p11rt timo. lT ucfor such !'01Hli
(,io11s tlw l'l'lHll'b woulcl show a lnrg<'r nnlll hnr ol' rnine:-1 
!int fnw<H' wng-P-<1u.1·11r\l'H, h\HH wng·o1;, and a snmllnr 
pro<lud. tlurn woulrl ho tht1 cn:-;n if tlrn ll<lllditionH WPl'O 
l'l'.\'l'.l'HP.<I. 'l'his is illn~t.rnt.Pcl hy tlw HtntJi:-;tie:-; for rnnl 
1111m11g. 'l'lwr!1 Wt\rn l~,llfi~ <'01~l mi110:-; r<'ported 1Lt thn 
El<'\"l'nl.h ( ~l'llHUH, with :.J!l,!:,J-Lfi wago-<11J.l'HPr:-1, nucl n 
prodtwt y1tlurnl at, $l00,2:.lfl,:12H. In 1!10:.l tlrn 1mmhm· 
of 111i11n:-; rqiort'i.'d dournnsr1tl to f>,llirn, whik1 the nurnhnr 
ol' w1tg'l'·<'1tl'llm"H ill<',l'C11tK<1.cl to arin,:1211 aurl t.lrn rnhw of 
t.lw prodnd., to $:lt\7 ,mm,nrni. 

No lig·urns nt prtwious conHllHl\H arn ttntilnhln for a 
Hat.i:-;1'1wtory <'Olll]l!Ll'il'on of Urn 11nmbe1· ol' mitrnH for 1dl 
rniiH1l'Hls, hut tlw l'ollowing· Htitt<mwnt :-1\w1":-1 t;Jw 11m11\H1r 
of pr()(lndng· nriiw:-1 rnporh1<l for sumo of tho most, 
important. ntitwmls nt. tlw e<•n:-ins<'H ot' 1110~ nnd lHK!l: 

Ml:<1':1UI .. 

C111d, n11thnu•H" ........................................... .. 
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Th<1 11111ulinr of miiws wn:-; 110(·, shown 1Lt. tho Ii~IPY<'nth 
( '.l\nsus l'or 1nnny of (;ho mo:-;{: important mitu•.mlH, such 
llH 1·oppor, 1<\ntl, r.iiw, !llHl m1rng'1lJ1l'H<1 1 ancl it. is irnpo:->
silil(\ to <ll't<'l'lllitw Uw nuwliC1!' of in<lt1TH'tHlont pl'O]Hll'
Lil's <1 ng'ag·<'cl nt, t:lmt tinw in (;lw prnd1wtio11 of thmm 
mitwrnl:-;, Tho itlmvo st11.t,t1rnont. imlic·ntei"l that; thorn 
Wlq'(\ mo1•t1 miw1:-; ongng'<1<l in tho in·odw·t;ion of iron, 
anthradtP <'ottl, ancl t,JUI prnniou::; mnt1tl:,1 in 1880 than 
t.lH1J'<1 \l't\J'(I in lHll~, and thh; iH prolmhly l:l'llu :for iron 
Hll(l <'oal. Not;with:-;tnuding· thil"l 1tppn.1'<111t ilocrmum in 
tlrn nnml)(lt' of miiwH, th<ll'<' haH hN'll it lttrgn inc1·onse 
in tlw nmount u11d vnltw of the rn·oclucts for all thn 
miiwmb t1mrnrn1·1itod. 'Yho11, itK is fr<1qnontly tlll\ 
t:llHll, 11101•0 than on() vitrinty of rniuoml iR obtained 
from t.ho sau1n mhw, it iH inqioHHihlo lio give tho nmn
hl\l' of rni11PH p1·odu<·i11g· mieh variety, nml thou p1·oi;ent 
total:-;, wil.hont Homo dnplfrntion. '.rhiH duplicntion wns 
1woidml n.t tho prPsent l~<m:-;us hy l'iassifying· tlrn l'l'pol'ts 
1tc<•ording to thn mineral oJ' ehie;f yn,luc and conntiug 
<'IH'h rniiw !lH n Hingle unit, irr<18poetin: of the llUtnbm· 
o:J' distiiwt 111iner1tlH oht1dnc.1cl :from it. 

'l'l1<.1 miiws roportecl for ouch clusi:Jificntion lrnvo been 
1n'l'angnd in three gTonps: (.1) Actfro mino:-; rnport.iug 
production; (~) adi \'O mines reporting no prodtwtion, 
tho work being conliued to development, nxploit:Ltion, or 
C!ILl'o <d the propnrty; (3) mines that WC\l'll, iclli1 dnriug 
the Pntiro ymir. Thu number of thMt' diffore11t clas:-;o:-; 
of minos reported for Oltch clas:,:ifkation oJ mineml:-; is 
Rhown in 'l'itblo Hi. 
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T.un.E 15.-NUMHER OF AU'l'IVE AND IDLE MINES BY CLA~~IFICATION OF l\IINEitALH: lll02. 

'l'otnl. 

'rotnl .......... ..................... . .rna,m'.'lo 

AHhC."llO:t .................... - ............. . 
AHplutl tum 11ntl llitnmlnuns ro<'k ....... . 

{t~~~~ttt~::: ::: : : : :: : : :: : : : : :::::: :: : : : : : :: 
Ilomx .................................. .. 
llnhl'Rl<Hll'S l\\\!\ ml\IHl<IUl'H ............. .. 
Ce1nent .................................. . 
Chrmne nru ......................... .... . 
Ch1y .................................... . 
Cnul 1 anthnwitc ..... ..................... . 
Coal 1 l)itnn1inuu:-; ....................... . 
(~0J1[H~r <\re •.•.••......••••.•.•.••••..•••• 
Corlllllhtn11t111l (1 1l1Cl'Y ................. ._ .. . 
Crvst1tlline 111mrt" ..................... .. 
l!'~J!IH!lllf ............................... .. 
Flint ................................... .. 
I1'ltHll'Rpnr ... ................................ . 
l!'nlll'r'" mirth .......................... .. 
Gllrm•t ........••..•....•........••.....•. 
Golt\ mHl Rlh·t•r ......................... . 
Grnphttc ............................... .. 
Grituh1Lont1H nncl JHllpHtnnl'H ............ . 

i~ili~1~}W1ii ~:.ii-iii; ii·ij,;,ii; i.ii.ri,ii;iit~:,::: :: 
Iron 01•e .......................... ~ ••• .•••.. 
Lo1.~iul n.11<1 zhrn nro. ~ ..................... . 
J,imeRtuneH nml dolomite" .............. . 

Antl,·e 
JnfIW~ 

wit.hpl'tl· 
I <lnet1011. 

~:l ........ (i' 
·Ill 
:1H 
ti l 

:.!\l •••••••••• 
101 i :1 

ri.n~i l ....... J 
lH lf1 

,, 1 

,s !':::::::::: rn ........ .. 
!.!2 2 

·l ......... . 
7 ! ........ .. 

~.mi~ I :1,~6!.? 
~-~ I a 
r.i 1.:::::::::: 

ri~A i' ....... ~7· 
;'"if1!l '.!l"i 

a, ~·Ill ~i 

Telle 
mlncK. 

;, u:~~ 
lf) 
!ii 

t\ 
1 
tl 
H 

. JH 
1 

tH 
17 

·JO\) 
{l:J 

7 
·I 
\) 
(j 
I 
~ 

" a,11r.7 
I~ 

·1 
J7 
7 

~:.?ti 
rn:--i 

1, :lill 

There Wfl8 no attempt to nmko n t'<m1plllt.P unnmerit
tion of tho idle uiim~H and qnardnti, arnl t.he munlwr 
reported indudut-i ouly thm;o that; we1·0 011nmemtod 
i1H•identally in the t'!mviu~s of tho 1ietive propertios. 
Mimy idle min PH ttt•e virtimlly abm11 lmrncl, and nn 
cnumomtion of t;lrnm wonltl hm'<' no Hig11i!ic1uico. In 
a11di.tiou to the H>3,ti80 !Lct1ve itml iclln minoi;, ttrnirrius, 
and we11:-:, !'(\ports were roeoivcd from 5,511 nnpntPntocl 
mining chimH on which only n:oiHl'Hsmcmt work w1tH done 
thiring tho yenr. \ OJ' tho 151,GH\ productive mine:;, 
<1mtrriei;, nud wolls, :U8,H'l1, or'78.a peruout, wPropctro
leum well:-;, irncl only 4:,2SO, or 2.8 per cont, worn t\ngiiged 
iu tho production of orrni. · Tlrn renmiuiug ~H,l'i<l5, or 
HUl per etmt, proclncecl l'nclH; :;trnctnml, itln·asiV(\ mul 
chemirntl nmtr~rinlH; pig1mmfa; and mi:,;cdl nneonH sul l
.'lt'an<'eH. 

)flS1':1lAI,. 

Lithlnm or« ............................ .. 
Uthoi;r\1\>hill ><tune ..................... . 
ri.1n.~11P~1ln ···························~··· 
~l1tllJ.Hllll~Se Ol'l~ ......... ..............•... 
li!nrlih• .................................. . 
~far! .................................... . 
~licit .................................... . 
Mineral pig11Hmt~, crwlu ............... . 
Molyli<IL•nu11t ........................... . 
l\Jo111ur.tto •..•......•..••••••••.•..••••••. 
Nu.tut·u.lr.i;tl'-1 .........•.••.........•..•.... 
N!t'kd 1111r1 c•1 >h1tlt ...................... .. 
Nitl'ntoof ,._otln .........•..............•.. 
OilstoueH, wlwt~t1nwfl, nml H11ytht1sto1w~ .. 
I•t~trole11 nl. .............................. . 
Phn~phntn rnt~k ......................... . 
VrlwionH i-;t1111L·~ ................•......... 

W:M~~i.1:'.''.'::::::::::::::::::::::::::::::: 
811n1l"t11n1•s 1tt1ll q1111rtzite8 .............. . 
Hilil~tt ~tttt<l............................ .. 
Hilice!lllH <'ryslltlllnu roekH ............. .. 
Slntu ......... ........................... . 
Hnlphm a111l J.l)'dlt• ..................... . 
'.rn .. \\~ u .. ml ~nnp~tnm~ .... ~ ................ . 
'l'ln ..................................... .. 
~l'llll,4'S(Ol\ •............ , .•. , • , ... , . , , . , . , . 
Unrninm 1t11d v111m1\ium ................ . 

v. 

'l'otul. 
'ii At!tl\'l' 

lllhll'S 
1with 11ro
iltwtl1111. 

Nllll!BEI{ 01•' Ol'I~HA'I'OHS, 

At•iivt1 

111 i JH.~S 
witlu1ut 
]il'lilhH'

\i\\1\, 

hill' 
llli:Ul1S. 

Tho 1til,fil() producing minc::l WPl'l\ cnnt.rolh~tl hy 
4:tl,8f\8 opnmtorH, The term "opomtor, '' HH llH<'<l in 
thi:; report, stanclH for tlrn individual, tinu, iucorpm·atml 
eompuuy, or !lH80Ci!ttiou tluit opomteH tho mine 01• <'Olll
l>ination of mines. '!'ho "operator" i:; n more doiinit.o 
nnit of llll'llHurenHmt than tho '' mino. i' It rclpl'e:;outs 
n clistinet intoreHt and eonvcws an idett of tho umnlHll' 
o:f .'lOlHmtt.e in·o1wrtios. It. c;m lm applied with i-inmL' 
degn•o of enrtn.inty to the employt'ei;, wngeH, nud vahH• 
of iircHlnctH to determine tho nmgnitnd\\ of tlrn incli
vidual holdings, and such n. eompnrison iH made, for tlw 
principal minnmls, in the following table: 

'.i'ABLI~ 10.-AVERAGI~ NUM.Bim OF \VA<m-BAHNEHt<, WAGES, AN]) VALUg <W PIWDlJCT8 PEH OPERATOH, FOR TJIE 
PRii"ICIPAL l\HNgHALl'.i: lll02. 

)ITNJ~HAL, 

·----··-~--··· .. ·-----------------------

Num\ior 
!If OJ>· 

emtorH. 

WAHI?.~l~AllNlU\H, .WAUI\~. 

·; ............ -~-! --··~-···--~---~·· -·- ---~-----~---

.A vem.gt~ I A verngL· 
To!.nl. ric1• 'l'olttl. [1!11' 

t1pt~ru.tc1r. opunttor. 

'I'o!ltl. . • .. . . . . . .. . .. .. .. .. • . .. . .. . .. . .. . . .. .. . . . • . • .. . .. .. . . .. . . . . . . • . .. • • • . •JO, 858 5~1.ns $3li9, 959, UGO $7,8U[i $79G, H2t1, '117 $1i, uur. 

Col\l, 1mthmclte ................................................................. . 
Con!, hltnml11011s .............................................................. .. 

g~;;is~11ii~t~1E-(~'f i.~.;l·::::::: ::::::::::: ::: : : :: : : : :: : : : : : : : ::: : : : : : : : : : . : : : : : : :::: :: 
lro1i ore ........... ~·~·························································· .. --. 
fa~:~i1~:1:.~~1:?.~:'.1 : :: : : :: : : : : : : ::: : : : : :: :: :: : : : :: : :: : : : : : :: : : : : : : : : : : : : :: : : : : : :::: 

r.:Ni;~~:if~':q.:: ::: : : : : : : : : : : : :: :: :: : :: ::::::::::: :: : : : : : : : : : : :: : : : : : : : : : ::: : :: ::::: 
All otlw1• m\iwrn!H ............................................................. .. 

Cousicleriug till ('.liU:\Sl\8 or minenils, ench opm·n.tor gave 
employment ou tho nverage to 12 wage-mu·ucr:; au cl pnid 
$7,8H5 in wage:; clnring the yeur, the n.nnual prodnct 
being v11lnccl at ~\17,005. The production of anthracite 
coal shows the 1arg·est result:; pm· orwrntor 1rnd Urn pro-

fi80 88, 716, 113 s25,:Hri 7G, lia, fititi 6·10,lH 
M 181, 482, 288 41,Hl2 !;WO, 8fJ81 IJ}o;B tlri,\.Ui\I 

181 21, lf>l, •105 Ho,&m fll, 17k, 08ti !{fli\·Hl:C 
12 3G,077,.J.U2 12,0f:l$ 82, 11812., \)f)2 27,Mi'I'\ 

117 21,531, 792 <M,H55 m;1•rnn,3'.!1 JU7, 1~r. 
14 4,329, 271 7. 772 1·:1, GOO, 177 2ti,:.!1:! 
54 2, 212, 6·10 29,502 r,, O·J.J, rn:.i U7,~fiH 
2 2, 9HG, 279 i,.193 30,fifi7,8till lfii tma 
1 1~.2<12, a!ll 4'19 71, a97, nu 2,'111! 

14 48,280,319 7,102 101:!, 758, 97!il 1(),1:1-1 

----.------~ 

c1 netion oi' petroleum t;be :;mall est per opemtor. While 
froin a statistical standpoint both petroleum and 1111tuml 
gas are properly elassed as rnimmils, the mcthoch1 of 
pl'oductiou and distribution differ so radically from 
tho:->e of all other minerals that the statisti.cs m't'- not 
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<·ompa1·al>i<' aml. :-J10uhl, as far no: posi;ihlP, h1• t.l'nittl'd 
sepamtnly. Exdurli11g· pntrnlnu1111u'1<l11atnl'nl-gas wnlls, 
thPrP Wl'l'l\ J 7 ,o:1!l min PH and qtutrl'il'H, c:ont.rollt1<l by 
lf>,:·Hi!I opemtorH. g1wh opt>mtor on1ployecl on tlrn 
lt\'PI'llg'l' HO wnge-ear1wrs, pitid $'.m,UlH in wng1•H, and 
rPport1~d n prorlrn·t Yn.lnncl at $i:ii, W:.l. Noxt to nnthra
cite con!, the la_rgPst nstahliHl11unnL p<~r op1q·a(.or is 
shown for l'op1w 1· Ol'l'. Ill thiH irnl ust1·,r 1 ;-; I Wllg'!H'tLl'n · 
ors Wlll'l' l'lllployPd 011 tho 1worag11 h,r rnwh opomt01·. 

L111•y1· 1111<1N1111t!I11j11•1•1tf111'N.---'l'lw;;n IWPl'ILg'<'H p1•1' op
erator 1tro 1t general ill(li('1tt.inn of tlw mng·nitudP of UH1 

irnliddual ostnhlbhmcmtH for tlw @tit'<' noun try, l>ut 
tlw lnrge mmi IH1r of Hlllall opt1rntor:-; iiwltHll'd in th1• 
total tornls to 1·t~<lnce tlw Hix<• of tho 1t\'<1mg·o <'H(.11hliHh· 
mm1t withnnL au iiwrn11sn in tho total pr()(hwtfon corrl'
sponding to th(\ nnmhor of 01wmtorH <'lllployPrl. For 
im;tirnce, tho 1wnragl\ opPrat.<n· in mithnwitll eon! gan 
mnploy1!H'llt to MH\ w1tge-oanu\rs, hut l'Ptnr11:-; l11w<' hnon 
ret•oh,nd from cm<' opl\rator in thi:-; indnHtry who g·n1'<\ 
employmout to us nmny as 2:3,!i(\~ wag'tH'1tr1wrH 011 thll 
ltVl'l'ILg'l\ <llll'ing· tho husit'Ht 1110nth ol! tho yPnr 1uul who 
pnid moro t.lul!l :j;(i,000,000 in WILg'(\H for•tlrn ,Y!'ILl''H opt!l'
ntion, tho p1·oduct, hni ng vnlnNlat llH>l'P Limn$ lO,'iOO,l HHl, 
A roport WllH a!Ho 1'<\<•oin•cl from t.lrn op<~l'at.or o I' it 1~op-
1wr rniiw who g1w<1 l'lllploymont to i:,iO!l wng'l'·l'ltl'IH1l'N 
dur.ing tho hnHit'st mont.h, paitl mon• than *~,·700,000 in 
wagn:-;, ancl lmd an 1umrntl protlnc!i valtw<l ut rnort1 than 
$~,kOo,ooo, wherrntH thn 1womgn n mnhnr of wngtH\1tr1rnr1-1 

Pn1ploy1•d p1•r UJH!mtor for thiH mineral i:-:: only VU. 
l 11 tlw prodw·tim1 of iron ot'<' a Hing IP opnmtor rPportml 
Uw P111ploynwnL of .i.,()(\.j. wag'<H':tr1wrH :for Lim lnt;;ic•st 
month ancl pa.ill mort\ thmi $~,liOll,000 in wag·e;;, Um vahw 
of his tllllllllll }ll'Od1wt lllllOllllti11g• l:o OY('l' $11, {()(),()()(), 

Tiu• lll'<'l'Hg'!\ opnr1tl:or in tlw prrnln('tion of pn~ciou1-1 
nwtals gm•p mnploynwnt to only l:l Wllg'(\·l'IU'lll\l'H <lur

ing tlw y1•1tr, hut tho opnmtor rnoH!, larguly nngng<1ll iu 
thn pt•rnluntion of thl'H<I rninnml:-; g'IWt\ <'lllj>loynwnt. to 
:l,ll:!!I w1tg'<H'lll'11nrs during Uw lmsil':-it month of thn 
,VPIU'. paicl in 1t11mut.l wag·ns ovllr $~,~ml,Hiil, und lmd n 
produl't \'altwd at. t.hn minn 1tt, mor11 than )j\,l,,HOD,llOO, 

Whnn pot.roh1ut11 11.!lCl 11111'.uml g'l\H a\'ll ld't on(; ol' con
Hidllrntion, Uw litl'g'<':-it op1)J'1tf'o1• WllH rnporl:Pd for lritu
minou~ l'rntl. ThiH l1:-;till>liHhm1111t. g'llYl' rnHploynwnt to 
lii,():J\) \\'!Lg'(l·(lltl'IHll'H Oil tll<\ ll\'lll'llg'!\ during· !hn ,Y<'ILl', 

pnitl mol'<' tlmn $H,:·mO,lHHl in w1tg'l':-1, 1t1Hl hn<l a vrodud; 
amo1mt.ing· to nv1'1' $1B,OOO,ooo. 

'l'lw followinµ: l11hlt1 gTmq11-1 thl\ opPrnt01·:-; 111·rnrding 
to th< 1 valt1< 1H ol' t.h(\it• prml11ut.H, n.ncl tliuH in<lil'nh'H t.h11 
propmtirnis ol' t:l1n tolnl p1·otl1wt oh!1d1wcl hy htl'g11 
and Hlllllll op111·n.to1·H. 'l'lw 1·t1pol'tH fol' pd.l'ul1111111 nnrl 
1111tnml-g·aH <101111m11it 1s luw(\ lwl'I\ tlXl'h1cl(\tl from this 
tahli', 1w<l tlit1 vnhm ol' t.hn hy-p1·1Hltwl:-;, 1'1'i'Pl'l't1d to 011 
pttgn :.iri, htWl! lwl\11 l'ClllHHigJJPll l,o tlw total 1'1>!' thn 
lllllll'l'ltl from wliiuh tho,\' W(',J't\ ohta.innd. ThiH H1'1'1u1g·p-

1111•nt nnnhl<•H t.h<1 prPHtintntion nf till\ tot.id mh111 of: 
protlnntH for <'tWh optirator. 

'.l'Alll.M :17.---NlTl\IHlm ())<' Ol'Jo:RA'.l'OHN ANI> \',\J,111': ()!<' 'l'Irnrn l'IWJllH:'l'l-4, <l!WUl'IW BY ~1.INI.:HALN IN'£() CLAHSJ•:H 
BANlW ON \',\ L\TJ<; OF l'IWTHH!'l': 1110~. 

[\'nhtl'' htl\'(' )11•1•11 ntnltlt'll whm'l•\'t•r 111.,~· 11IH11lt1Hl!I] I.hi\ pr111h11•ls .. r l11tlll'hl1111I '''l11hll;;h11w111.;, H111llHl.lt1H rnr lltl.lllt'lll l{tlH 1u11l 11nl.t'lllt•1111111r11 11111. ltrnh1<lu1l. ht lh!H 
lnhlP.] 

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

I ~l'O'l'AI .. J.J•:;H THAN $f~HJ, 
$i1illl 1Jl1'l' f,1'HH THAN' s1,ouo m1•1• r.rtsH THAN $111,(1()() llll'r J,l\HH 1'llAN 

$1,llllll. $1Cl,llllU. $.10,llllll. 

MtNl·'!ltAI.H BY OlWllPH, 
Nmnbur Nn111l11•r \'11!111111( N11ml11 1r V111tt11of N111nl1l'r Vnhwor N111nhor V11hw11l \'11hrnnl of111mr .. pr111h1N. tl[OJll'l' .. 111·rnl11et. Of llJH!I'• ]ll'<tfllWL 11r1111H· · prm\u11t, Of llJ.lrl'• prnrltwt. 

nt11r~. ntorli. ll(ll!'H, lllllfH, nlcm. 

~r~1tnl .......... ...... ·~~·-.·~ ............ ! ml aGu $0\H,f>OO,Hlfi •.l,llH &7·.11.~~u I. ·lf>O $1,031,l!Hfi ! li,lll SJ IJ, llfiH, U.2 2,7M sou, non, li73 

.l1Iet11 llit' ................................... i :um, 102 · j1:=·~-~;,;~'f 
.... -._, __ ,,,.,,_ .. .:;.:..:::;:,::;~_..;;;;;;:,;; :;,.:;·;;:•;:~ 

·J,081 2rn,.10r1, 012 lll7 lU·l,•l:lll fill(] ».512, 112 657 15, 71i7,00·l 

<.,.~orvor orn .................. ~ ......... lH lil, 17K, O:lll 21 '1,0lfi II O,li23 I .j.j 1M,M2 21i 57H, 7116 
tln < 11n1l ~ilYl't' ................... , ••• 2.m12 82, 4H2,0f12 770 llH, mu 11:.!1 211U, 070 1,lfiH ·l,002,0lti 882 8, 020, 3li6 

·Iron oro . ............................... B32 G5, 410, 7•Hi ·Ill 8, 7112 21 rn, in2 711 B8:t,02/\ AA 2, 28B,67tl 
IJ(~tHl unil ZiJW ore .. , ................. ,. r.r.1 H,Cill0,177 71 lfi, !i<lO fil ll7,370 I 210 IHO, 037 1-17 3,!H(\,(l(ifl 
~fltll~lltlt.'$;0 Ol'tl, •• ••• , ................. lU 177,\lll H l,:IHI a ll 26, 180 2 lll,:Wli 
t~nlc Hi!Yer ............................ 37 I i.ri110,ouo .. ·118 l ::::::::::::::: l!.l •M,H11i la 2871Hf16 

Cont. ...................................... ·- ·1,fi:!H I Hr.7,0M,·llH 7\IH tr.I, :l~il :m l!·l7,ll8U ( ... l,.Jl7 fl, ·178, 7118 901 2:l, 382, ·103 

Anthml'ite ............................ m1 I ill, 1i:l, OHtl ...... 7oH· ...... iGi;ii~U. .......... •••• " • ~ ••••••• 1 3 1al82H 28 (li\9,863 
B!tumlnom •.••••••••••.••.•...••••.•• .i,<1011 I 2110, 910, h7H :J.17 l!·l7, flHU) l,•lH 1\140~,t-LRO H7A 22, 712,MO 

.strtwlnrnl 11mWr!1tlfi ••••.••••.•••••••.•..• li,7'lll I 97' 057' 2~·1 1,H27 B:!O, 7llrl I nl7 illl9, 080 : J,11r10 7, 7·11!, MR l,OG7 28, 0f>7, 508 
.. "" 

(!urnent ... ............................ ua I 2-1, 1:11, :mn ....... :iii' ........ 7;\11i:i' 1 
"'""ii;ii.~il' 

11 117, 1'19 21 •J70,858 
Glu.y •••••.••...•••••••••••••••••••••••• 20:l 21 or,H,1ma 18 8'1 3211,820 M 1, 20.1, 272 
Llnrnstot1(!H 11nr1 rlolomlteH •....•...... a, 1a1 I au. ;,70, ~mo 1,2!ltl 2:.?·t,fi71l 1100 1!17, IJ(i5 IJ.18 3, MO, OOR 400 10, 182,1191 
llf11rlilt• ••••••••••••.•.••••.•..••..•.••• 71) li,OH, 182 2 ·············· 1 .•.... i<iti: 862. lH 71J,li2·l 85 Hltfi,871i 
S11n<MmwH und '\llttt'lzltes ............ 1, 211 I '11,Ul,f1fil mm ....•. '2:1;6:!fi" 1ll7 481 1,7•11,667 l!H s, nun,032 
Silitwon~ <'t')'Hltill nu rot•ks ............ Mi 18, •108, fi-11 11.~ ·l\I 8'!,483 3(16 1, 7:!0, 81i1 2flS o,u:.m, qr) 
Slt1te .................................. fi,OUll,Olil 8 1,187 Ii a, 279 48 2811,009 70 l,UOfi, lt;f) 

AbmRlvo nmterlttls ......................... 7,; \ liH:l,UM 11 I} 801) lll 0,7M .JO J4t1,lllli 11 2•1<1,001 
Chmuleul mu terln.ls •••.••••.•.....•.•..... ml 10,llil8,ll6\I l" »: 1iiri 7 fi,liW H lllli,81111 65 l, n:iu, o:;a 
Pi~mcnts ................................... 77 nO•l,0<111 11 2,l2rl 12 ll, 001 Sil 121,MO HI R!2,.IU~ 
M scel11111ern1R ............................. liH8 8, 228,322 ·lliH r.u, rioo f1l 32,<IM 1011 •160, 7lH 58 1, 27U1 ·Hifi 

-···----~·~ .. ·---·---··- .... ___ ,_ --··- --~ ·····- "" . ---·---·--·-·-··-·-·-



62 MlNgs AND QUAIUln:s. 

'I'AHT,J~ 17.-NU?IIBJm OF UPEHATC>HR ,\ND V.ALUJG OF 'I'llEIH PHODUC'l'B, mWUl'ED BY MINEltALR INTO CLAR8U:8 
lL\SKTl ON VAUJE OF PHODUCT: Ul02-Uontinned. 

$f10,0l1ll IH!T t.1;~~ 'l'llAN 
$100,0llll. 

$H\n,(100 llllT r.ERH 'l'llA N 
$'lf10,000. 

$f>ll0,00U ANll 11vmt. 

Nu1nlu..!r 
of orwr~ 

ttlOl'H, 

Vttlnunf 
11rrn111et. 

N111nl1cr 
of ll}l(~]'w 

utt1l'8. 

Yahwor 
prn1l\11·t. 

Nmnher 
of u11er .. 

ntor:-1. 

Y1tlne or 
prrn1nct. 

Nnmber 1 

or nper
l\lm% 

V11hwnf 
J>l'Ot]UC'(, 

1 Nnml>l'r\
1 

or 01wr-
tttor . ..i, ! 

Vtll\wof 
J>l'<H]IIC't. 

' ------ ·-- --·------ - ----11-

'l'otal ............ ~-----·-············ ~ilf> $till, il~l~_Mo 
1

\\:=::~-.::~u~-- _s1~1'._~~'.~~_\'.~~~ =~;:-~::;.;~~- ---~~-ti:~~sn,~~~~ .. ~_-=:-::,_::_;~~ $a.1a1Hlll,7ar) 

~lctlllllt'................................... JH7 rn,111~.~1171: 1~8 20,037,3~3 78 2H,IH9,fl8f1 HI l~H,OIH,1:18 1 11i ___ 2 :~~:1,au:· 
<~t1ppertn'L1 .............................. ---·-------·~-·-37-9~1n~ I' H 1,100,087- ---8 a,2nr)1037 2a 4f),l\il~,2tH .............................. .. 
Goltl1•11tlHilVl'l'....................... 10:1 7,221,7·1111 u 10,825,U21l 46 15,007,liHl a:i 3:1,-1:18,~JU .......... 2 1,n:l3,8il/i 
Iron 01·0.................... ... .. . .. .. . . . . . . . . . a~ ~. ·!7fi1 307 :H n, 3·J7, 899 20 8, oa2, 1oa ~1 .rn, 870, ao2 i .•• - •• 1.1

.
1
.,, ...... ;i.;,·

1
-1_1· •• ·,,·fi·,~;1 Lend and zillt' oro.......................... l-0 ·Jl ~' 7.i:I, ~."~ H .......... n......... ll . . . .. • . . . .. . • . . ·1 B1 OSl, B'..!B ! .:. v.. 

MttngimeRuore ............................ c ................... 
1 

1 .. - • . .................................................................. . 
<!nlckHilver........................... fl mi~,1:10 I a ··· 'ni\i,i1:io · ·· 1· : ............ : ....................... .< ....................... . 

conl....................................... ___ otuo _ _::1~mu~~l \-~ 08,)lfil,8H ~ ... :1~~·!:1,~:r, 1Hl rnfi,MO,:ir.a ....................... . 

Antlmwlte..... .... .......... ......... ~O l, tlr.7, ll·Hi ·:11 fi, 861\, 2118 16 fi, 7•l0,fil2 ~11 (\~, 72·1, 1:\\\ ....................... . 
B\l1m1i11011H........................... HR() 27,8•!2,1\17 il\17 02,981i,MO JOH :!H,GH1,4H!l 87 132,821i,~U ....................... . 

Strnetnm1mntcrh1IH ...................... __ 208 .... !~,O~~.!IHO l ___ __:_2r, _ 20,r.r19,2fi0 Bl 11,901,0lla 1li 17,07-1,04·1 ............ _.:_:::_:~_:_:.:_:.: 
Ce111011t ....................................... . 
Clay ................................. . 
Lilne8tllnes itnd dolomltt•H •.•••..•.••• 
)11\fble .............................. .. 
Stuiclstone~ n.nrl qnartziteH .•••......•• 
smce1Jns t•ry~t11lll11e rnel<H ....•.••.••• 
Slntu ................................. . 

Ahmeive m11t<.n•lttls ....................... . 
Chem kn! m11te1·inls .............•••..•.... 
1~ig1nents ..................... ~·············· 
llliHreJlnnemrn ............................ . 

12 
H 

83 
11 
31 
42 
21 

a 
2H 
I! 
7 

U0-1,0!l!I 
rillll, H·12 

Ot 0:1~, tl·I~ 
7HB1 till7 

2, Uli7, i:m 
~' UtlO, ~Hti 
1, .JH7,·17~ 

lH'l,~~m 
~' 1Htl,7·1n 

llH,Hfltl 
n~.H 1 0(M 

~m .1, 110, 200 11 s, 620, 127 12 .............. . 

l ............ .. 

.. · · .. · :~3 · · .. · f,; uai: 7,jfi · 
li 1, 022, lllll 

10 1, 7-Hl, IH2 
·lO H, 28fi, 21\l 
11 1, ()80, 270 

· · · ... · · 9· .... :i." i7.i;uA2 · 
2 21 2un, 72n 
2 fltl7,'ll4 
ri 1,729,Bfil 

f>7H,U(H 

....... 12· .... 2:6~3;~t12 ......... ,i· .... i: Sii4;2r10· 

....... T ...... 536;1ifi<i' ........ 1" ...... :iii1i;i100· 

• GuHton11nills whkh trl1t\..lcd "tiilmlg1.~." 
•Jnolnde< for Im!! tLn<l zhw uru the prmlnolinn of 1li m1"tt11n 1ulll< tr~1ttlng "Hhulgo" nnd tho 1n·mhwt!on ol numerouH Hlll>Lll mhwH rt•J1t1rlPtl hy htwlrn1·11t11".", no 

opomtors hl,lng glYlm: ttnc1 for gol<l nncl Hliv"r !he prothwtlon from 1leu1> itnrl pl11"er mines reporterl withont opemtorR. 

In 01·dcr t.o iwoi<l cli::mlosing t;he nffnirs of individnn1 
operators, tho YtLlno o'f prorlnetK is omitted from 11 num
ber of the groups :-;hown in TnJili~ 17, 1111<l '!'or the :·in.urn 
reason the :-;tn t.isties rtrc not. Hl10w11 for thn sopamte 
classifications 11nder "abrasive nmt<.1rinlt;," ••chemical 
muterials," '"pignwntH,'' itn<l "miHcelhmeonK." 

The following htblo, based 011 Table .1 7, Hhows the 
proportion that thn nmnl>er of opemtors and tho value 
of their prodnds for tho different clns:-1n:-i of e:-itahJh,h
mcnti:l ttre of the tofalH for the Unitnd St1ttn:; and for 
each group of minnral:;: 

T,1m,g 18.-Nl.T:\IImH. OF (ll'I~HATOHH, CLABHE11 RY v ALlTJ<~ OF PRODUC'l', '\VITH ]'ElWEN'£AG1~ EA<JII <JLAHH IH OF 
'ffl'l'AL: l!l02. 

[HttttiHllcH"Jm ua.t.m·a1gn"1trn1 \llllrolrnun tll'e not lnelrn1ed in thlR tttblo.] 

flltoUl'H 01" M!NimALK 
'" -·-·---··---- _, __________________ ----·-----

'.I'tllttl. Cllttl. 8lr1wt11ml uuttl!rinl". 

YAL\JR OP l'l\Oll\ll!T. 
-----------·--------·--1-----.,.--------1 . ··-------·-··· 

01><•r1tlnr~. Vitllrn of proc\nl't. OpomtmH. Vttlnt• of prorlul't. Opemtor8. V>tluc of prt1tlnet. OperntorH. Yttlneofprrnl1wl. 

Nmn· PtH' Ammmt. Pl~t· Num· PlW A1nou11t. Per Num- Per Amonnt. Pei· Nunt· l'm· Amr11mt. Per 
ber. oent. <~·nnt. htn·. <•.ent. m~n.t. ber. cent. eent. ber. cc.mt. ocmt. 

------· ··----···------ --- ~---.. -··---- -- ----··-- -- ---
'l'otitl ....................... lfl,300 11111.0 ~C.9·1, fiGO, Hlfl 100. () -1,0M 100.0 $21fi, 405, 012 100.0 4,fl28 100.0 $8G7, 08•1, 4G<J 100.0 f>, 7·10 100.0 $97, Oli7, 22'1 rno.o 

--;-: -.:::::=.--=--:::-:::·--:.-::-::-::.~ ·;;::- ----- --- ~-::::::::=~= ----- ~-···-
-~-~ ---.--- ·-·-· ---!c··. - I-'-"'·' 

Les• thn.n $@0, ................... 
i:~1J ~6. 3 7,J1, 2~\) ().] 917 22.ri HJ.J, 480 o.] 798 17.0 151, 329 (l) 1,827 31. 8 nao~ ;sn o.a 

$fi00 but lt>SH tlum $1,000 .......... 9,.1 1,031, ~:Iii 11.2 r~10 12.•l HOO, 702 0.2 3•!7 7. 7 247, 089 0.1 517 9.0 :mu, oxo O.•l 
$1,000 but !ORS thnn $10,000 ....... li,111 a:i. 3 lH1 OfiH, Iii~ 2.8 l,ntl 37.0 5,firn, 112 2.!l 1, 417 81. 3 5,478, 708 1. Ii 1, !lli(i 34. 0 71 742, fJT)8 H.O 
$10,000 hut lefis th1m $fi0,000 ...... ~, 708 lH. 0 (ii), fitlli,1)7:3 v. 0 6117 l(i. l 15,7:\7,00-1 7.:l 901 rn.11 23,382,403 G.4 l, Ol\7 18.tl 2s,um, rioK 24.'7 
$'50,000 lmt less th1tn $100,000 •. , .. 83f) ri . .i llll, 710, :HO H. 7 1H7 ·1.0 rn, rn2,:n7 6.1 400 8,8 29,liOO, 1-13 il.O 208 tl.6 1/\,022, !180 15.5 
$100,00{) but k's tllnn $250,000 .... OO!l 4. r, 111, om1. 2oa 111.1 128 3.1 20, o:;7' 323 9. 3 428 9.fi 68, 3f>l, 84·1 18. !i 125 2.2 20, orm, 200 21.3 
$2/i0,000 hut l~ss than $!i00,000 .... 2:18 1. 0 86,tl8li,Hll:! 12.f> 78 l. D 28,tHU, I)H5 lH.il 124 2. 7 4'l,.J21, 995 12.1 81 0,5 11, 001, OC.:l 12.11 
$1\00,000 nrnl over ................. 2ll J.<\ ~HH,~tu 1 73;, ·1U. (> ' 81 2.0 1'28, OlK, UIB '19.4 113 2,fi 195,550, 353 53.3 lfi 0.8 17,071,044 17.G 
UnelnHsillccl" .... , ................ lll 0.1 3,(]8!l,tl% { • I in 0.4 ll,U~B.S\J5 ]. 7 l.n I ....... ...... .............. ...... ...... . ..... . .............. ........... 
--·-··-···--------~---·--·~--- ·~- .-- -·-·-·-·-~----·--~- ---·----···~----- -·-··-·----- --- ·~ ...... 

1 J,eAs thttn one-tenth nf 1 por "out. 
2 Inclnde.s the production of ll\ e1rntom millH tmttti11g ·• Hl11tl1w;" t\w pmthietion of mmrn1·ons snrnll mine,; rep<>rtt>1\ by lttmlowncrs, no 011crtitms hei11g givc11; 

nn<l the pr(Jt]uetlon of golrl 11nd Hil \'Ct (Jr<' from sm1tll mlnc1H for whieh no oper1ttors were reported. 



~UMMAHY ANll ANALY~18 UF Ja:suurs. G3 

T.UILE 18.-tfll:\IBER ()F Ol'EIU'!'()!{t', CLANSE]) llY \'ALl'E OF l'IW!l!T(:'J', Wl'L'll PEIWEN'l'A<fl<: EArnr CLASS IS OF 
'!'< l'L\ L: 1110~-< 'n11ti1111!•1!. 

A11rnl4iYt~ n1utt•rinl~. 1:1w111lt•nl m11t1·riulH. l 1 ig'lllt•11t~. :\[is1•1•1lnnii11\ls, 

Opt•rntol'H. \'n.hwofprrnhwt. <>pPrnt'ln':-\, \'nh1ii of lll'wl11t·t. (lp11r11tnl'M, V11l111!11fp1•rnhll'l. tlpl'l'ntor1'1, Yuhw of prrnhwt. 

N'um- P1..~r 
ht•l', l'Pllt'. 

Nttm- l1t~I' 
IH•t'. ('l'lll. Am1n111t. Jl1 1r I Nmn- P1•1' I Pt•1• Nmn- l't11· 

t'l'lll. i lil'J'. 1•1•111. Ammmt. I 1•1.·nl~- 111·1'. <'l'tll. .\11mnnt. 

'l'otnl....................... '" 100.11 ~f>H:l,llHi1 lllll.ll IH lllll.ll 1$li1,ll:lH,tilitl 11111.11 i7 11111.11 $fitJ.1,11:111 lllll. ll ti~H lllll.O s:1. ~~s, :I~:.! 11111.11 

Lcs,tltnnSf11ill.................... 11 J.1.7 ~.8~!1 11.f> 12 11.\1 :l,IHf1 1t) 11 l·l.!l 2,l~ft 
$fill0hntlt•ssllmn$1.llOO .......... HI 1:1.:i l1,7f1l I" 7 4.11 f1,f12K 11.1 12 lf>.ll 11,11111 

O.·l 
1.tl 

~1.r1 
f1J"'i. ·I 
~I. I 

·lllH tlH,() nti, ii~l(I 1.8 
r.1 i. ·I :l~,.IHJ l.ll 

!Iii> lf•. :1 ·ltlll,i:ll \.1.:1 $1,00Uhntll'1'HllllL11$lll,lllXl ....... ·lll f>:l.:l J.10,lllfi ~n.1 ·l·l ·•r1:1 l!lfl,Htal 1.H :IH ·Hl.:1 121,ilr1\I 
$10,00lllllttl""'tlmn$f1ll,llllll...... 11 H.7 2.J.l,1101 ·12.0 or. :i1:.1 1,11:111,11:1:1 lf>.·I l·t IH.2 :112,-1\IH r.:1 7. 7 :nu l 1 ~7: I, ·Hin 

t.o f>~·l,lllll w.~ $f1U,llllll hllt ]('1'H thnn $11111,0011..... :1 .J. () lH~. 2~11 Bl.~ ~H Ill. I 2, lli\I, 7·1fi 211. I ., 2. Ii l lH, Hr111 
$lllll,001l llllt !"" thttn $2filt,OllO.... .. .. • .. ... .. . • • .... .. .. • • .. .. .. n il. \I 2, 11~:1, Hli2 1\1, ll ...................... . ll.·l n:m,ox1 rn.r. 

o.~ :1n11.u11t1 10.H $2f1ll,OllO hnt It'"' thnu $f>llU,Oll0 •••..•••••. 

1

....... ..... ..... .. . .... ·1 2. :1 l,:ltH,~fill rn.K .................... .. 
$fllltl,llllll 1t1ttl 111'<'1'.... .... .. ... • .. • .... • .. .. .. .. . • .. •• .. • .. • .... .. 2 I. l :t, 177, ~Oii ~!I. ii ...................... . 
UIH'h'.:'.~l.t'IP ......................................................... : .................... ! ............................ .. 

1 lN~H tlrnn onLHPnth of 1 Jil!l' t1Lm t. 
2 InclrnltiH th~ pro11twtio11 of Hi l'll:-;tum lllillH ll'PILth1g- 11 14.lmlg-P; "' I h1~ 11rt11ltll'th111 uf llllllll'l'1111~ ~1111111 milll'H r1 1port 1111 liy h11ulow1wt·.'"~ 1u1 0111'l'nt11ri-: lii'lng- g-irPn; 

and tlw prmllwtmn of gol1l 111ul sl11•1•r on• fl'om snmll mltws for whit'h 1111 0111•rt1llll'H \\'<'t't• n•11111·11•1l. 

The total for all minemli-;, PxehlHiYll of p<•.(;rnl\\Hlll anti 
ntttuml gni-;, i-;howi-; t.hnt ~ll opt\l'l\Lori-;, or l .. J. }>Pl' 1•Pn(; 

ol' thn total nmulH1r, reportPd prodndH ng'gT1 1g·11.t.ing· 
$:i±H,Hl.H, 7:lii, or ~w.r; pm· cont of (,hn totnl fm· all mi11Pi-;, 
Etteh of thei-;e opemtor:-; r11port.Pcl tt pro<l ul't. rnluPtl ttt, 
$fillll,OOO 01· o\·11.r. On tlrn othP1' lmnd, fi,-W·l· opp1•1tt.01•:;, 
or B5.7 ]>Pl' cl\nt of the total munhnr, r11pm·trnl a pI'()(ltwt 
rnln(\(l 1tt $1,77~,.[.(),[., ()]' only thl'!'(\-{.(\Jlt.hs or [ pm· ('('Jl[', 

ot' tho total; Pach of tlwi-;o opPmtori-; l'(\portt\tl tt pro1lud; 
rnlnu<l ttt: ln:.;i-; than $1,000. 'l'hnro wnrn ·I:, 71).[. opt\rnt.01•i-; 
who rPportntl it prodtwt vnhwcl at. $J(),lHH) or mo1·n, tho 
totitl 1unonnti11g to $!l7:l,1HO, l!Hl. 'l'hPy c:ouHt.it11tPtl 
only 81 ptn' e<1nt oi' the totttl number of opnmtorH, hut 
tlwir prmlueti-; formecl nn. H ppr cont. of thn total rnlun 
of p1•otlt1cfai. In other wortli-;, IPHH t.l11u1' otw-thircl of 
the opomtors prodrn·Nl morn than 11im1-tP11thi-; oJ' t.Jw 
mining produc~ts ol' tlrn country,· exclu:-dyn of pnt1·0-
lmun ttncl natuml gttH. Tho eo1H'Ontmtio11 of produntion 
iR moro pronornwl\d in KOllH\ of t.lrn 111inC\ralH t.Jmn in 
other.~. For in:-itn11ce, of t:lw tot.al for motttllic i-;1tli
Kttllll'eH, H. !) per cent; of the opnmtorH prochH•11cl n. 7 
pel' cent of tho procluet; in cottl lllining, i\.~ pnr <'<'11(; of 
the opomtnrs pro1ltwecl GG.+ per cont of tho p1·oclnct; in 
structnml umtnl'itt!s, ~:). ~ pnr cent o:f tlHI opp1·nt:.01·1'l pl'o
clnced Ill. :3 pt\l' ('.(111 t of tho pro<l!lct; in tthl'ttHl \'tl lllitl'.orittJH, 
18. 7 per cont oi' the operatori-; procluced 78. ~ pnr <!t\nt·, 
Of tho product; ttllcl in the production of .itll otlll\t' Htlh
HtftnCl1H, ~!1. l per con(; of the opemtori-; protlucnd HH. ~pm· 
ecnt of the p1·od1wt. 'l'hc ttthle i-;bowH :!'or mwh gronp 
of minernli-; a 11mrlrncl dcicroa::10 in the pl\l'cm1ttig'(~ of 
opc~rntor:.; in tho hight\r vnlno gTonpi-;, neeo111paniml by 
n corrnsponding ineren::;e in the proportion whid1 tlwit' 
produets formed o'f the total for ttll procluceri-;. 

It lmH been tho pnll'tieo nt provioui-; ceni-;nses to omit 
from the talmlatio11 the reports for all estttl>lishnwnti-; 
showing tin n.rn1nnl prn1luct ntlned at less than $fiOCI, 
If this pmctiee had been followed nt the mining censu:; 

of l!Hl:.!, t.lt<11•t• wo11ld hn.\'t'. IH'l'll mnitt1Hl from tlw tot.al 
:1,;j.(f> O)H1l'nltll'H, Ill'~\).~ [ll'l' (~l'll( or ttll OJll'l'HtOJ'H, thdr 
produd. hni11g y1du1 1d ut $11 lH,:.ll.J, or onc 1-h•ntlt of I }>l'l' 
<•<'nt ol' thl 1 t11t'ttl v1tlut\ oi' all p1·od111'b.:. 'l'lwxp lig'lll't'H 
a1·n nxl'lttHi\'n ol' !lit1 1·nport11d \'nlnl's ol' pr<Hh1t•t. I'm• 
SC\\'<'l'lli :;1111111 opnmtm·i-; <•Ollll<'t~!l'd with Uw Htn11<l11rtl ()jJ 

Con1p1u1,r, \\'hoi-;n prnd1wts, whit•h Wl'l'(' ll'ss [.]um ~[)Oil 

111wh in 1·1t11w, ttl'!\ .indut!Ptl in thn t't't.111·11s m1uh1 by !hat. 
(~Olll]Hlll,Y. 'l'hll OllliHHion, t:ll!'l'Pflll'(\, ol' tlll• SlllHll op<'l'· 
at:ors wo11l<l li1w1 1 11111: Hlig·ht P!l't\!'L 11pon th!\ stnfo~(.,icx of 
prrnhw(iou 1uul lith01'. 

'l'li<' <·ontlit.io11H in tl)(l lllini11g· in<h1H1"1·y dilfor rndi<·nlly 
from thoHtl in llll\llllf1wtm•pH, '!'ho omh;sion of tho 
t'Htablii-;h1111,nb; with tt prmlul't, ol' h\H:-1 tlrnn $l:)(lll i.-; rnnclo 
in thn Ktitt.ii-;t.it!H of lllllllUfltl'tlll'('H HO ILH to two.ltl the 
1~<·1·osi-;it,1· of HPt~uri11g and t'ttlrnln.ting ret11m.-; fo1· i-;umll 
.-;hops in which uo ono ji-; t1tnployod 11xc11pt tht• owner, 
wlto may 1tlxo ho tmg'ltgocl in doing odd jobs, and would 
!.!tux bt1 111ort1 pl'OptH'ly dnsi-;od ns IL 111twh1rnie than HH nn 
i 11d npnnclrn 1 t nui11 uf1te tme1'. 'l'hil'l nxplnnal:ion would 
not npply t.o tho Httttii-;tieH fol' rnitll'H and qrntrrici;. 
l\fany 111i11Pi-; ttl'<' opurlttotl only a piil't of the yoiu', lln(l 
tJH1 limit~P<l pr(}(lnction il'l 1hrn to Orn i;hort time of opnr
ation rathor tlmn to tho i-;izll of tho mine or to the 
p x tm1 t () r tlw dqpoi-;i ti-;. . 

AH !\Xplainorl 011 page 20, 7 roturn1'1 wero roc·i.dved 
f!rom t.hn Stand1ird Oil Com\1ttny rohttiug to the p1;0-
cl11dion of potroloum nncl 4, r1•lating· to tho prodtwtion 
of natuml g11s. ThPHC\ i-;ehedulc'.H c•overNl tho work of 
~"',!l2i\ nil opt1mLors arnl lD gm; operntors. A:.: only l 
1·ombim1cl h•port. wns nmdo ·for tt large muulwr of the 
upt\mt.ori-;, it is impossible to segrngnto the proditc·tion 
of tho upemtor:-; :;o ttH to ttfltiign them to the di H'l'l't'nt, 
gTonpH a1wording· to their prodnetion. Tho Htittii-;tics 
of rnitnml gui-; und petrolnnrn nre prpsented in Tables 
1J) nnrl 20, t.hn Stnnclitrd Oil Company heing consi<kred 
ttH 11 Hing·le producer of hoth 1rntnml gai-; and pntrolPHlll. 
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\ 
0 1'11 \'," \' ,\\,111~, Ill" \'H\l\IP\"l': l\"1>'.; TAnr,FJ l 0.-NUMHI~R OF OT'El{A'fORS, Ni\.'rURAL GAR AND l'l•~'l'ROL!Wi\l, CL, t;.,," • · 

'l'otnl. ..................................................... . 

NumlJL1r 
of oper~ 

ntnr.-:, 

'J'O'l'A! .. 

Vrtlne of 
prw11wt. 

I 
u:s~ THAN $f1llll. I 

Nmnlwr 
of 01wr~ 

ntort-i. 

1,Hol 

./ 

Vnlnenf \ 
protliwt .. 1 

$17·1, t)Sf1 

~moo Bt!T l.E:-'H 'l'JlA:-; 
$1,000. 

Nm11ht1r: \'ulttt• ~·1 
nf OJH·r~ . 11rnclt1t•t. 
ul11t·~. : 

'..!ls I s1;,t, a;K 

&1.0Pll Hl"l' u·.,,~ .J r. ·i 

~Itl,Ollli. 

:'\ 11111l11'1" 
t1f ilJH'l"· 

11l11t':", 

\'11l"· 
pr, ~d·~ , , 

Nntnrnl gnR ............................................. • • • • .. • .. . 
Putrnknm ..................................................... . 

'.! 11 DHI 
a nus 

illl, HG7,Rll:l 
7l,HU7,7aU 

1 ''O" . , .. uU H~,H:li 
12.fl, 1·\R 

1:17 
~1 i 

\t I. I i~l 
ht.';!\\~, 

:i·;o ,, .... _,. 
t , , ~ i '~ I !,l 

1.1 

I 

$10,000 llll'I' !,J•:HN $foll Q )(} llll'l' !,l,S8 $100,tltlli llll'I' !.ESH i $~."111,01"} ~ll"I' l.J.'."' 
'l'llAN $f>0,000. 'rHA~ $100,000. THAN $2i11l,Ollll. ; Tl! ,I'' :O:o\111,1~~1. 

Nmn~ 
hProf V111tw of 
t11a1r~ t1rrnlnct. 
1ttnn:., 

Num-
ber of V111trn of 
oper- procltiet. 
tltOrR, 

Nmn· :S-11111· 
hl•r of Vnltt1• of I hl't" of \'11lt11• of 
opPr· prmlt11•1. [ 11r11•r· . pr111htl't. 
ttlor~. ', ut1lrt-1. 

s:~~U•M ·'..,, . 
11\'l'IL 

:\11111· 
hi•1· uf Yult:i' 
np11t"· ( J•l1P'~ ·'" ' 
nt11~. ,, 

~gi~~r1~\1'fi~~::: ::::: ::: : :::::::: ::::::::::: :::::: :::::: :: : :::::: ::: :::: :1, :~~n. 7:.!U 
1,:.n~,~tm 

1''· -,,;:--::: ~.'"' 
tio:.!,t'f;.,i'·rl."' 

~----------------................................. _,. _____ , ........ ., ..... - ... --···· -··----....................... _ ......... .. 
l Ex:dtuiive of 28,~H2 opt•rutnrs who!-!e O['Pl'ltt.io11s ILl'l~ hH~lmfotl In the. l'O])Ol'tfl of llll~ Rtnrnh~l'tl on Oom11nny, wl1h1h }lllH ht 1l'll ('l1t~!-i1!d H~ ll 1'<ill}(k l1JwrlltHI', 
2 Exclmdvo of IH operu.torH \\'hmie opt~rnUons nre hwlndell in tho i·oport~ o[ the Htunclnrll Oil Cmnp1my, whit!h lm~ ht1l'll t~lns~1 1 d U!-' tt :-.iti).f.lt' u111•rntn1·. 
g Excl118ivc.o! ~R,il~H opemtnrR who"" 11pemthmK lll'(l !ndndml In ti\\\ l"\O\llll'tK or th~ 8!'.1111<lard Oil C<111\I\\tllY, whkll hl\H h\'\'11 "111"'"1 "" H •ill~h· 11111•rnt .. 1-. 

TABJ,J~ 20.-NA'rUH.AL GAS ANI> PE'l'IWLEUM, ULARSEll BY VAJ,m; ()!•' l'HOJ)(l(1'l', \VITll l'EIU:ENTAU I•: EAl'H 
CLASS IR OF TOTAL: 11!02. 

Y ,\l,lm OF l'Jt0DUl11'. 

--------·--
Tot111. ......................... 1 ~,1\.17 

J,ess th1tn $500 ....................... 1,BOl 
$ri00 hut le•s thnn $1,000 ............ ~18 
$1,000 but le"" thnn $10,000 .......... tH7 
$10,000 lJUtlt•"s tlum $f>O,OOO ......... 207 
$n0,000 !mt Ic~s tlum $100,0011 ........ 1\2 
$100,0llO hilt l!:~H tlt1\ll $2iill,OOLI ....... 41 
$2fi0,000 but lesH tlmn $500,000 ....... H 

'fOTAT,, NA'rUHAI. (}AH. I 

V11h1e ;,~~~rn11:.~:··· i--O-J>-1w-.1t-l-nr-H-. -~-\-'1t_\_11_<>_1>f_t_>l"l><ltwt ....... I .. 

Am1rn11t. 

----·------·---· ----~---~ 
100.0 $1021 2(i5, 002 100.0 

--- "'~·-·--·-·- ... -~-··--····' 
f>l. J 17-l, O~li 0.2 
H.6 lf>l 1 a7H O. l 

21l.·1 ~,·lli.1.\ 1 \llf) 2..1 
J0.1 n,a0:!1Srm ri.a 

3.tM~J(l:I H.ll 
1. ti n,mm, 7flU li.-1 
O.fi (1, nu1, ua~ ·I.Ii 

Nmn~ 
ht1r. 

:Jl 1 U·HI 
. " ""·--

l120t.! 
187 
l\70 
1112 
27 
2H 
10 

l00.0 
-··-·---·-~" 

fll.'"1 
7.0 

rn.o 
8.3 
1 .. 1 
1.-l 
f).5 

I 

Amount. 
1 P1lr <•t•nt. 

$BO, H!li, Hli:l 100. (I 

H\l,RU7 o. r) 
IJJ, l7:l o.a 

1, 31\l,:\()fi .\,:! 
a, 111rit nH5 11. () 
1, HJr1, l 71i f>. \) 
4, ·JOii, 721 14. H 
H, H85, 720 ll. () 

Nnm· 
hPl', 

:1nux 

m1 
Iii 

1277 
tlfi 
'lr, 
l:l 

·I 

1·1·:'J'lltil,l·:1•11. 

i\llhll!tll. :1 11•1'«·' 

11111.0 $711m171 iau H 

lli, ft :.?il1 HK ~ ii ' 

1:1.n m.:w;, 
.11;.:i 'l,J,i\1,lllll 
lli.\I l, U77 1 !!71 
·I. ~~ 1.K~i,!177 
•• q :.!, tr•tl 1 HIK 
ii'. 7 1,:!I:.?. ~0:1 

' 

$fi00,000 !tn<loYt\1' .................... 17 

Ull 
o. 7 7\l,i71,7l·l 77.ft 13 o.7 1!1, ·~l\l,837 l\~.7 ·I o. 7 H~, \\~U. Ki'7 'fie,"", 

-----~----~-- .. --.. --~-----

1 I'xclns!vc of 28,9·12 opL•mtorH whoso opemtio!lH 1tre hwl111lctl in tho reports of Ute Stnndurrl Oil Comp1111y, wltleh hns hl'l'll <•h»Ht'<l '" 11 '!111-:l<' u111•r11tul'. 
2 ll:xdns!vo of l8 opemtorH whose opomtimrn 11n1 lrwlnd<•rl in qit> rt!pnrts of the bt11ncll1rcl Oil Cmnpnny, whioh hus )ll!llll t!luss(•tl ns 11 "I ng-lt• "jll'r111111'. 
a .ll:xe!nslvo of 28,0:H nr,emtors whose opemtions urn hwl11de1l m the r"portH of tho Stttmlnrd Oil Compnny, which ltnH hl'l'.n p\1t"H(•1! t1H n •Ing ""IH•rnlnr. 
4 IAlHH tht\n one-tenth (1! l 11cr ecnt. 

VI. 

OIIAllAOTNR OJ!' OWNI-:Hl-UITI'. 

I 

According to the table on page no the prodnution of 
the ayemge operator in natural gal> WllH nilued at 
$15, ()93 n,ncl in petroleum at $2,418, hnt in making 
these calculations the individtrnl opern.tor8 eover(•d by 
the reports of the Stnndard Oil Company were counted 
as 8'3pamte units. Considering the report of the 
Standard Oil Company as that of a single operator; it 
appears that seven-tenths of l per cent of the operatorH 
produeecl 77.5 per cent of the total production of petro
leum and natural gas, or 52. 7 per cont of tho rnitnrnJ 
g1ts and 88.2 pe1· cent of the pt\troleum. 

The operators of minm; an<l qnu.rl'ii\H Wt\l'C\ l'l'\Hll"k•i 

to tho Census either its (1) indivi<lnals; (2) fitw;.. Hu•~ 
limited partnenibips; .(3) h1corpor1tt.t•<l comp1mit>:->; uu,i 
(4) "othet' forms," embracing l'OolJl'mth·t" Hl'\:-;m•htt inH~, 
municipalities, penal institutions, Ph·. Tlw follnwini,: 
t11blc shows the number of 01wrators 1t1Hl ,·nluc• 1•f 
product under each of theSl) clm:1tios lrl'. oWm'.\'i-lhip \\~ ,,,, 
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ported for 0aeh miiwml awl group of lllinurnls. In 
thi:.; and tlw succPnding tnblPs prPsn11ti11g· tlw valuP ol' 
produl't. IW<'Ol'ding· to tlw chamc:tPr ol' own<>rship, t,h(\ 
valm~ of tho hy-prodncts reforrP<l to on pag·p ~f> hal'n 

bPe11 iiwln<lrnl as a lll'O<hwt of th0 rnino or quarry pro
ducing th@1, i1·1·t>sp<wt.in> of t.lwir ch1n'a<•tp.r. ThiH is 
11PePss1u-y iu or<lor to show tho totid production of Pnch 
opnrntor. 

Tc\HLE !..l l.-.~nTl\IHER OF OPKIU.T(Jl{H ANl> \',\Lim OF I'Hl>lll1(1'[', l\Y CIIAHAC'l'Klt OF OWNEHRIIJI': lHO:l. 

'1'111'.\J,. 1:-.·111\'ll!ll.\J .. l•'llt:\I ANH J.Dll'l'lW 
l'Alt'l'~l.:t!Hllll'. 

lNt'OJll't•HA'J'i':ll 
j'1J:'tfl1 ,\NY. tlTJtl·:lt l"llltl\t. 

~lllll Num- Nnm- Nmn· Nt1111· 
hur of \'nl!H•ot' hl'l' of Vnhw 11f 111·1·111' Ynhl!'nf l!l'l'llf V11l111• of bl'r of V1tl111•11f 
ll}H'l'fl,· Jll'0tltH•t. llJll'l'll· l'l'tHlll<'l. 111wrn~ 11rrnhw1. upt~l'H- Jil'11<l\H•I. OllPl'll- jll'll(lill'I. 
tor .... tor .... tor .... ttl\',1-1, t11l'.'i. 

Totnl. ......................... .................. 
1 

ti, a 18 ~7~(1 1 ·l~K 1 (ii.~ H,·lllll Sl·l,·lli~,7fiti I !l,718 $~1:.!,78'...!, l·l:t -1,\lril $tl:.!ti,'l:l'..!,:J:lfi 
·1 

Met11lli1• ............................................. ' ·l,llK! ~l~1,·lio:l,fo~7 111.1a 1 101 10~!,too I 1,a1.1 1~,1cm,11m 1,rm1 111~.~07,:10:1 

g~~\~\1~~1;1w·~t"1, .. l:l:: :::::: :: :: :: : :: . : ::::::::: ::: : : : : :i 
I run Ol'P •••..••.•.••.••••.••.•.•.......•..........• 
L1~u1l uncl ziw~ or1• .........•............•.•........ 
l\ltt11g1u1t1s1• 11r1.1 

•••••••••••••••••••••••••••••••••••• 

ttniukslh"t·l' ...................................... . 

}i'll\~}~ , , , , , , , , , . , , .... , , . , , , , , , • • • • ..... , , · • • • • • • •, . • • ·I 

Con!, 1mthrn!'it<' ................................. . 
Con!, l>lt11111in1111H.... .. ....................... .. 
Nnturul g-ns ..................................... . 

l'trn1•t11ml 11mt1•rinls ................................. . 

C1•1tw11( .......................................... . 
Clny ............................................. . 
J,h1w~tntH 1~ 111111 tl11lntnit11s: lllltl'lilt• .............. . 
~lllHlHltlllC!-. nllil qHlll'lZiWH .. ....... , , ...••... , , •.• 
~ili1~l!lll\H l'l'Y~lnllhw l'lll'kS ....................... . 
Hl1tl1• ............................................. . 

Ahrn~h·t\ mn tPrinlK ................................... . 

Btthrst11m•s nn<l milJHl11111•H ...................... . 
(~lll'lllHllllll lllltl t'1Hl'1')': l'l')'t'lllllhtl' 11\llll'li':; g'lll'll1•t; 

grirnlHtClllt'~ IL1Hl ]Hllp~IUHPH; oi !-Olillll'H, \\'ht•l" 
HtOH\·~, ll\H\ l-ll'Y\\w:-1tmw:-i. ........•.•.•••••••.•... 

JnlttHoriitl 1•nrt1i, lrlp11ll. 1t1HI 1>11mil'<' ••..•..•..... 

Cht•ml<'1tl lll1tll'ri11ls .................................. . 

Botm.: ............................................ . 
l•'h111rs1111r: snlphnr 111111 p)'l'll<' ................... . 
(fjl'JIHllllt ....................... .,,.,.,,..,, ........ . 
l' l<1'J1ll1L((• l'tl<'k ............. , ..... ,. ,. .......... , • 

l'Jgtnl'l\(H ............................................ . 

Blll')'ll'H .......................................... . 
•filH'l'lll jtlg-11WttlH, 1•f\HI!', ..... , ..... , .... , ....... . 

MlH<'!'llU1tt!1\ttN ........ : ............................... . 

Asbestos: 11sphnltt11tt lllttl hilttmint111H r111•k ...... . 
BllllXill'; fttllt•J''H t'll!'th ........................... . 

}~!i111~i'~ 1:~1: :: :: : :: : : : : : : :: : : :: ::: : : : : : : : : : : : : :::: :: : : 
<lrnphttc; llthlum orP: 11111rl: 111011nzll1•; 111t1l 

\W\'.l~\H\\H ~tHIWH •••••••••.•••••• H •• " ••••••••.•• 

Mi1•11 ••••.•...•••••.••••••••.••.•••......•.•••...•. 
Hill I'll sim1l ................................ • • • .. • .. 
Tttlu tllHl HonpHtcnw .....••..••...........•........ 
'rnugi:.it(~ll ....................... ~ ................ . 
1Tm11lt111111111! VHJ11t<linm ...•...••..•••.••••••••••• 
All otlwr milwr11.IR ·• • . . • • ...................... .. 

11\) 
·1,.111!1 
1, ~J.I ~t 

77 

llHH 

21-\ 
11 
~Ii 
17 

f1'I, Ii,l\,O;\i; 
H~, ·It-\:.!, ori~ 
ti:\·ltii'1,;i!!l 
11, titlll 1 177 

1i7, \ii I 
1,n: .. 10,m111 

ill, ·17a,~1H!l 
~mo, H;'1H, ·P~:I 
ao, s1ii.~n:1 

:.!l.~1is,a:1s 
~,lllilitli:.! 

:li1,·IH•\t1Ha 
Ill, ilill, 171 
1~.~m.11-11 
f),(illli10ftl 

1. lii,711 
fltl,HOK 

1 .n1n1 \)11~) 
[1;\\l\ll 

10,tlH-i,tilitl 

~11:1, !oil 
;ltlll,KKf1 

:J,B·H,lKI 

!.!H:.!,U:lK 
~!!ti1:mo 
~ri11,.1~1 
Hl,W\I 

t)r)K1 \\\\\\ 

l!H,M\I 
421, :!XII 

1, .l:lK, lli7 
/i, 117fl 

·JH1 12fi 
4U, 20ti 

Ill 
\li!H 

K:l 
lili 
K 

\I 
~.1111 

\ISO 

:l,O:IH 

:m 

l:l 
:l 

:11 

fllll 

][') 

10 

.\~~\ 
18 
ri 
·I 
4 
a 
I 

I, l~H.:1:111 
lii,illlll,\11:! 

f.K\1 1 ~fill 

lfi, HliH, ll IH 

foll,illll 
Htl I, :Iii 

7, taU, :.!Ill 
:J, :!OH, HU\l 
•l,tllll,tJHll 

nt7J1li:\ 

11~1,.)I~ 
,,, illlll 

·117,1111 

ai,HtH 

!.?fl,,f.IH 
12,.11n 

·1112, 7~1i 

~li, liH~ 
l\l, 117fl 
7tl,tll·l 
~~.MOH 

\\)~\, f)2~ 
20, 2110 
llH,111·1 
'l'J 11"1 
• (,; i171i 
·lK, rnri 

800 

I, 1:!7 

I\ 
illi 

·1111 
'1' 1·1 
~!i'u 
H7 

17 

~I 

lf'ili, f1iH 
H, :\UK, ~~I 

:tri 11 ·IHO 
:I, 07:1, H~~~ 

l·lll,ll7~ 
:.!ti1 ti:-<~ 

~:t,r11~, t\:i7 I 

ri,.~an, 11:1~! 

Ii, ~!1::!. !!fi\.1 
·llhl, h1ld ! 

lfo, 7:JK,llll:I 

I~ I, \IHI 
~f11i, lilS 

fi,·lli:.!,HH 
~,·IH:l, ·IHI 
.(. !11111, !J't'.~ 
~!.-1!1:!, II 1 

\11,illl 
l\l,H·lf1 

. ..... ;i. ' .... ~ .. ~~,,:,: .l.if1. 
11 i :.m111r1 

1:1 [ 7011, Htui 

•.m I 1r1-1,rl:H 

:m 
H, 11011 

a OH*U•t.i;1i~1l" 
·l 27, 7fill 

~ 
II 
fl 
11 

,.~. \\\\\ 
411,Blll 

108, liOH 
18, uriri 

71i 
I, fil 7 
:11i:m 

:lH\) 
till 
1711 
lin 

Iii 
a 

1111 

H 
H 

ll\I, !!II\\,~!:.!.( 
!,!:';/' li:l\I, :1:1~ 

:.!\I, r1W, K\111 

~ti, o.~1i, i·t·i 
I, 111111,1177 

!.!~, 1iHH, :nm 
•I. 7ii\I, I l:t 
u,u;m,.4i'i'1i 
~.Olf1,:ISi 

~m1,;l1a 
:m, Ml\) 

7fl,0117 
~illl,ll.J.J 

!H7,!l-10 
207,27fi 
lfl\l,1110 
!l:l, tlfil 

............ 
:.!I :1m1,:.!i1:.? 
HO ~frl,lljiS 

1 .................. .. 

1:::::::: :::::::::::: 
: : : : : : : : ! : : : ~:: : : : : : : 

........ ! ........... . 
········ ············ 

.:.J:· :::;; 

I lllC!ltli]l's $1,tl:l:l,H:lii, <''lllllll.(l\t] \'tilt\\' Of till> Jll'<Hl\l!'I. 11f 11. lllllllht01' ot nthHH'H Wlll'klng- il'l'l!J(llllll'ly f1'11ltl who1n llO l'l'Tllll'lH \l'<'l'I! l'l'l!t'ii'l!il. 
i;i lllt'hHfoH $1,tJliti,77tJ, fol' \\'hi<•h dUU'llClOl' Of OWlWl'l4hi11 ''llH not l'P}Ull'h'1l, 
ll8t1m1l1tl'il Oil !:11111111111)' l!lltt•J'(•f\ llH l Mlll]litll)', 
4 lIH!ht<ll'H OJl!\l'llllll'H "" fo!lowH: Chrm111• Ill'\', l: m11g-m1Hllt1, 1: 11111lyl11limmn, 1: 11ll'ltt'l 1t111l 011lmlt, ~: rntllo, 1. 

Of the 17,:-318 opcwutqrs inclnded in Tnhle 21, 8,obllO, 
or 48.8 por cont, wern incliridU1th1; a,718, 01· 21.ll per 
cPnt, firms nnd limitNl parttwrHhipR; and •1,Hlil, or 2tl.H 
per eont, incorpomted companies; while 180, or l.1 per 
cent, we.1·e coo11crt1tive assocfatiorn:i, n.rnnidpttlitfos, pc· 
nnl institutionH, etc. 

The nmnber of operatorH and the value of tho pro
duction of petroleum am omitted from tho ttthle, he

~1022:~-0·1--5 

mwm the charnc.ter of ownerHhip Wll8 not given for 
~.'l,fl:2·1 o'I' tho :2!1,52:2 opemtor.':I reportPd for tho indus
try. Of tho /''itl8 oporators of potrolm1m wellH for 
whil'l1 the rm·m o:f: ownership was report.eel, 10'1 were 
incHYidut\ll'-, \\\\ firml\, 417 i.n\•orpomtNl t•ompt\nk,H, 
itrnl Ii wm'e reportocl under various kinds mnhrneed 
in "other forms." With few and nnimportt1nt ex
ceptio1m, nad1 o:f the different elas::ics of minerals 
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enmnomtccl was prmlncccl hy opcratol's eonducth1g 
lHrniiwss under nil three of tho pl'inciptd fonus of 
ownership; i. o., individual, firm, anrl incorpomto<l 
company. Of thn 18H operators inelndml in tho group 
of." other forms'' of ow1rnrship, 78 l'epresent minmi, 
quarries, or wollH opemtod hy t,110 United States, or l>y 
city, or town govormnonts, or hy penal, or nleemosyrnu·y 
i11stitutions. The rem1~ini11g- 111 mines, qn:1rries, or 
wells were controllt>d h,Y coopnmtive asl'lociittions, rn
cci vers, lessees, l'l\ligiou:-; org-nnizu.tions, nncl other mis-

ceJlnm'ous ·fonmi of ownership. 01' the \\ Dlm1't\t0l's 
included in tho group of "tdl otlwr lllinl~r1iJ:..:,' 1 1 wn~ 
1t11 indivichml, 2 won~ firms, and H wel'll ineorporntPd 
co111panies. 

Tho following table ::il10w;; the proportion of Urn 01 wr· 
ntori:; mid value of proclncti:; for mlt'h mineml aucl group 
of minerals proc1ucc\d hy indidtlunh, firms and 1imltt•tl 
pnrtium.;J1ips, incorporated l'ompiniiPs, 1uHl ot.lw1· f01·111s 
of ownership, rnspectinily: 

'L\m,1> 22.-Pim, CENT lll8'1'1UBU'l'ION, BY CHAHAC'l'Elt O.F OWNEH8TIIP, OF NUi\UHm OF OPEIUT<>H8, ,\NI> \'AL11 1': 
OF PROlHJC'l', wm EACH i\IINERAL AND GROUP OF MINERALS: l\lO~. 

--·-·--~---·--·----·--·- ------ ----- ·---
·----------~----~-~----··· ----- -~-----~--· ____ ,, __ _ 

[Ext!lttoi\'!' or fll!troleum.) 

INIIJVIJ11 1..A.J,. !•"!HM ANJl 1.Dl!'l'lm 
11 AHTN J~IUUIIP, 

IX'.C'OHl'OHA'l'Ell l'll:'il
l'ANY, 

ll'l'JO~H FoH:\f, 

::'\ClNBUAl.H, U\' OlHlllPH. 

Number of \'1tllw ol Numht'r of \'11!11e or 1·~11mlH'r-of 1· V11lm• of Nnmht•r of Vnilll' 11f 
opt>rntor:-i. protlli<~t. 01wrnt01·~. tiroduct. \ opl\rntorH. prrnlut•t. opernltll'8, 11rothu•1, 

'l'otul .................................................... · · ··· 

Metttllic .......................................................... .. 

&~'SNr;;;1~l'~11v(;i.:::: :: ::: : : : :: ::::::: :: :: ::: : : : ::: :::: :: : : : : : : : : : 
Iron mo ................................................ · · · · · · .. 
T.1c1icl nn<l zhw oru ............. - ......•.......••••.•••........... 
.1'Ill.l\gl\l\PHU Ol't~ ............... , .................................... . 
(lnl 11\rn!l vcr .............................................. · · · · · .. 

iruol:H .... ........................ ~ .......................................... . 

g~;:~l: 1Wcii~~;{~;;;~.;:::: ::: ::: ::::::::: :: : : ::: : : : :: :::::: ::: : : : : : :: 
N1Ltnml ga" .................................................... . 

Slm"1 m1Ll nuLtt!rltLlA ............................................... . 

f~eitlOl\t .. ............ · · .. · ................. · ··· ·· · · · · .... • ..... · · ·· · · · · • · · · 
Cln.y ....................................................... , .. .. 
Lhrn .. 1i;ton~K nntl tlolurniteHj nutrhlt! ............ ...... ~ ............ . 
RtuHlHtOJH'H 1rn1! '\1111rtzite8 ................................... .. 
Sl1icuonH l'ryHtall no rn"1rn .................................... .. 
SltLte .......................................................... .. 

AhtnJ.;ivti mntt•rinlH .................................................... . 

Ilnh1'HllllleH HU(} m!llHtOllCH ................................... .. 
C11ruwltnn n.nd e1ner

1
y: eryHtnlliuo qunrtz: gtU'lWt; g-rhulHtm1m1 

ILll<l pUl[lHtoncH; pl ~IO!IUH, wlwtHlll!WH, tt!Hl HcytlwHltllWH .... 
IuCn"mlttl ~ttr\ll, tr\1101! 1 1mtl plllllkL\.,,, .•••.•.•.•••.•..••..... 

1:1.2 
:l2.0 
2fi.O 
11. u 
.J•i.1 
' .. H.a 

·Hl. 8 

7. [) 
·11\..l 
fill.:\ 

·L:I 
f11i, 7 
71. ,, 
H2. 7 
m.1 
]f},f) 

70.H 

llll.:J 
l\\l,\) 

tl.l 

.J. 7 

1" 
Ii. 7 
2. 0 

17. 7 
ll.K 
7. H 

·1.11 

l." 
fi,·I 
l.ll 

lti. il 

0.2 
il\l.ll 
21), l 
:m.a 
~'.l.1 
10.K 

1a. o 
.,., 

71. H 

10. ·1 
\),\) 

·:.H. r1 7. a 

:ll.8 fl.ti 

Hi. 0 O.i\ 
ao.s JO. 2 
u. ll O. Ii 

r1H.o 21. l 
·.w,a 7K. 7 
18. u 1. 7 

17.ll fl. 0 
-·-----····-·-

~8.G 7. 7 
'18. 7 fi.O 
H.1 1.fi 

20.3 rn. a 
u.rl ll.fi 

17. 7 12.fl 
lfi.·l lii. ·1 
26.R 23. f) 
:m.7 27. 2 
[10.ll ·12. 7 

22. 7 10. \I 
----·- ---··---.. -

20. 7 

HI.fl 8, Ii 
'10.0 :m .. 1 

~H. H HU.:l 1. 1 11.:i 
··--~· . -

:~s. 7 HU.a 1.1 0..1 

110.·1 os.n 1. ·1 (1) 
i\(\,] X:.!.8 LI l>.:1 

I 
lH.fl \Iii, 7 ll.11 ,1,:; 
~8.;i till.·! 1.11 11.S 

I Hl.G 11.fi . . . . . . . . . . . . .... " . " " .. '' . 
fili.K \10.J ............ ............. 
:ll.·1 8\1,li 1. '.! H.~ 

1m.n \lll.K ······••t):ri· ....... "i1:i 
lH.·I 8K. G 
B~. fl \Jf1. 7 :1.1 lU,~ 

Ji\. :l till.ti l. l ''· ·~ __ _._ ~-"'·~-~-----
RU.2 l\\\.a ............... .............. 
~m.n ·lK.i> ············ ·········;1:fl 12.1 11:1.11 1. ll 

\I, K •J.I. 9 o. 7 1.:\ 
!!O. n ·lll.fi 2.0 1 ·• 
:u. f1 <lfl, :l ............ ············ 
2r..a ifl.tl ·········-·· ············ -----·- -· ---·--··---·-·-" 

4·!. fl HI.II 
30. 0 fi.l, 7 

PlwmletLl n111tel'i1LIH ................................................ rn.r. a.\J Ja.8 7.8 no. 7 

~f~~~,~:,'.·::1'.~1~'.1:1'.~:'.1~'.1:~·~~1~~::::::::::::: :: :::::::::::::::::::I······ ·~t:r ::-:·.~:·:~~i -.. -.-.. ::i{i( -·- u 1~H 
P 10Hplmtu rnek ................................................ ·I 20. 7 '1. O U. u M. ·1 tii, 4 

l'ig:::;::l~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::l- . ::~:: --· l::;, ---'.'.:-·.·-;, -·---::-:-'~ --:-'.:·.-: --· .~m.o i ....................... . 
llliucml plgmcntH, cmdu....................................... 22.8 3,·l 1.J.R l<U l12.9 ~~:~ :::::::::::: :::::::::::: 

Miscellaneous...................................................... 5.\ 7.8 7\l. 8 H.7 Jfi. l 77.fl 

AHbCstos; nsp!mltum 11ncl bltu111lno11s roe!L .... · .............. .. 
Il1mxlte; fnllm"s enrth ......................... , .............. . 

111.7 9. •I 
2G. 7 8.•I 

~rl1~1r1~~:: ::::::::::::: :: : : : : :: : ::: : ::: ::::::::::::: :: :: :: : :: : : : : 57. 7 30. ri 
flH.8 lfJ.8 

Gmphlte; lithium ore; 1111Lrl; monnzite; n111l pruclo11Hston~s .. . 
Mle11 .......................................................... .. 

93.~ 2·1,8 
•17.4 17.1 

Sllirni snml ................................................... .. ~.m.o iri.·t 
'l,1Lle n.nrl soapstone ......................... \"•········--········· 
'l'tmgsten ..................................................... .. 
Urttnium nnd vn111tdlnm ...................................... . 

~o.o 3.5 
100.0 100.0 
100.0 100. 0 

All other minerals i .......................................... .. 1(l, 7 l. 11 

-·-~--- ----·11----
10. 7 3. 2 

···~···li:fl· ........ 5:8· 
28.5 19. 8 
0. 8 1. 9 

28. 9 •11. 5 
2r1.o 2.i. ri 
15.0 1.G 

78. 0 
73.3 
30.H 
17. 7 
0.'1 

23. 7 
nO.O 
GI\, 0 

87.·l 
91. ll 
ll3. Ii 
(\.1.9 
73. 3 
41.4 
59. 0 
9.j, 9 

1 LuHs than 0111'-\cnth of 1 Jll!l' eont. 'Includes uhrcnnc ore, ma!l'neslte, molybdenum, nlekcl and cobnlt, nnd mtile. 

Indz'.'1•/d11al owne1wldp.-ThiH form of ownership fol-
. lows the individual prospector ancl is peculinr to the 
development of small mines, ln.rge numbers of which 
were reported for bituminous coal. limestones and dolo
mites, and for other minerals well distributed and so 

located that they could be worked with a limited capi
tal. Practically all of tbe operators in precious sto11es 
and the majority of those in natuml-gas and petro
leum wells were enumerated ns individuals. Nearly 
half of all the mining operations reported were eon· 
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ducted liy indivi<lualH; ttncl thiH forlll ol' <>w1wrship 
Pxistml in tho produdion of pmcticnlly nil kinds ol' 
minei·alH; bnL tho }Jl'O!ludfo11 it:-mlf was (•omparittindy 
unimportant. This i:-; in<lil'1ttud hy tlw ndun ol' prodiwt, 
whieh nm0Hnt11d to :3·l·l·,·W~,71i0 in thl\ c•.n:-;11 of iwliddu
als, ttwl formml only ll. l por emit of ( hn tut.al l'o1· nil 
mines. Comp1tmtivPly .fow i11clividual opnmto1·s <·on
dtwted 011terprist'H nf grPat nmg-nit.11d1\ lmt in thll pro
duction OI lil diffl'l'l\llt elttSliPli of lllillt'l'UJH, 1\llllllWl'ILtl'tl 
in 'l'!tb1o ~1, tlw pl'Odnct r11portocl :I'm .irnlidclual OJH'l'· 

utoni 1ixce111l11cl tlmt of lirms or pnrtnPrshipH. Ill no 
case, howm·o1·, <li1l tho va!trn of tho prodw•ts ot' illlli
viduals exceed tlrn ndun of tlw prodtwts of in1·orpor1ttl11l 
comptmios. 

J?h'llrn <Ii' 1ur.J't111·1wl1J;m.-·--In nmny iust1uw1•:; tlWH\\ 
forms of ownm·ship ttl'O but n Htt•p to tlrn formittion ot' 
incorpomtnd cornptwit'H. Th<',\' hwlrnh1 all lirmH ttllCl 
purt1wrship;;, whotlrn1· gmwl'nl or lirni!od. Tlw !I, 7 lH 
fil'lllH 01' IJlll'tJll\l'Ships fol'Jll!'d ;!l,;i }>Pl' (•P.llt or l:hl' tobtJ 
nurnlrnr ol' op\\rntori;, nm! tlu>ir l>roducl." wnrn vahwtl nt 
$G~,782,l.J.ll, or 7.il pm· Cl'llt of tlrn total vnlun of pl'rnl
uds. Tho numhPr of lirmH or pnrtnl'l'HilipH \\'ltH not. a.-; 
gr<'1tt nK tho numhor of inclil'ic!uulx, hut tlw rnltH' ol' 
thnir prrnlnct:-; oxcoodl•<l Lim rnlu11 of tlil1 p1·1HltwtH ol' 
inclivi1lunlH hy $S,Hl!l,l.lH7, or JH.7 pm· c1•nt. 'l'lt<' prod
nd undl't' tho Jinn ol' partumHhip form of t>Wlll'rsliip 
excecdPd tlw prnclw·t ttncfor incorporutnd \'0111ptlliit 1H in 
tlw ('ltHc•.s of mttng"HIH:S(\ Ol'(\1 lmryt<'H~ tt1Hl lllien. No fir1111-1 
01· p1trtm~rHhirm won\ report<'<l n~· nngttgPil in Uw p1·0-
lluction of hornx, lmuxitP, i'ullor'H onrth, tung·Ht<'n, or 
nmuiam an<l v1waditm1. 

!11c•11J'}H!/'11t1'd ('OJ11pir11i1w, -·l1'rom Urn Htu11dpoi11t ol' 
val no ol' products tlw i 1worp01·n t:o< 1 form of ow1w rslt ip 
now p1·mlominaLPH in both rnnnufo<'tln'<iH nncl mi11ing, 
!mt eHpt>l'inlly in mining. According to th(l l'Pportx oJ' 
tho cnnsrn-1 of UlO!l thn vahw of tho proclucLs of i11rn1·
pomtl'<'I (10111p1wies engaged in rnanufactm·t1H J'ornwd 
Gll.5 per cent of tlll\ total gl'OHH valun oi' prochwts 011 all 
m1umfactm·c:,1, In tho mining indu:;tr,Y tho productH ot 
tho incorpomtetl cornpauioH fomrnd 8li.a per <:ent oJl the 
total f:or nll rniiws nncl qtmrricH. This :form of ownnr
ship includes all joint stock .companies, tlw rn1pitaliza-

t.io11 of whi(•h 'i:-: n:-:ualh' di\'irfoll into :-:lmrt>:-: oi' it lb:n<l 
a11tho1·i:;,lld nd\I(\ t.nt11Hi(1ralil!\ 11t tlw option ol' tlH• imli
vidunl shn1•pholdnr:,1. Tlwxl1 ''olll]llllli(•s 1ll'l' 11s1mlly in
('01'1HH'llLl'<l uud1•1· tho g<'llPl'lll Clll'JH!l'tll.i1111 lnwH ol' t.ht\ 
dill'urrnif, :-:t.n((IS, hut, in 11 1111111111 1 1' of i11 . ..;tn1wns th1• 11lmr
tl11·s arn oht11iiw1l hy 11 Hprndnl 1wt 111' llw h•g'iHlttl lll'l!, 
'l'lw }ll'Ptlorni11at.i11g· illlJlOl'tltlH!(\ of tho l'Ot'pol'llti<lll in I h11 
prochwt.ion ot' t.lw 1liffor11nt (•lttHHPS ol' rninnmls i:-; shown 
hy Tnhll\ ~~. 'l'hix fot·111 of owni•1·:-ddp WllH 1·c1po1·(1•.cl fol' 
all of t.lrn 111ii11•1•1tlH, with tlw l\X('(\p!io11 of huht·Ht<Hll'S 
1uHl'mil!Hf.011<':4, lil:ld11rn ot't\ t.u11g:-;tn11, t1.111l t1ru.11i11m 1111rl 
\'tilllt<liu111, and in nil, with t.lw l'Xet•pt·irn1 of 11m11gnw•:>t1 
ol'l\ hn1·,,·tnN, 111im, Hlittl\ 1uid "all ot.lil'r 111hwr1t!H,' 1 tht1 
Yttlil!' of tlrn p1·od11d,H ol' t~lw incot'IH>l'ltLPdc•()Jll]lllllil1H WllH 
far in OX<'l\HH 11f t'.lmt. xlwwn l'or tllll oLhl\l' l'nl'lllH of ll\\'111'1'· 

Hhip. Ju (,]w nmjm·it,v ol' l'l\Hl't> it, wnH i1101•p tlin11 douhlt• 
tlw vn.lun of ]n·otl1w!N 1•t1pmtPd for nitlwr inclidtltmh-1 
Ol' iil'lllH, 

'I'hn gt·vul illPl'l'llHn in ('hn 1•t111Hll1t1pt.io11id'1•111tl nrnl thll 
d( 1llllL1Hl fo1• 1·nw 11111!1\l'inl lo llL<'PI'. 1.!111 1·1•q11irt1llll'llh nl' 
lllltllllfoctnl'l!H lutH l'l'N\ll(P!l in n. g'Pll(\l'lll 1tllll l 1Xl1•11Hi\'I' 
clnvlllopmoot. ol' 1.lw 11ti11i11g i11t11tNtrit 1H, ('HJH•<·inll,\' I bo~o 
l'or which thn clPpm1i!H nt'l' no11fl1u•d to Wl'il·dl'fitu•d g'PO· 

g·t·nphi<• diHtl'ii\tH. l•::..:tt•11:·dYt' rni11i11g· 11pt1rnlio11H t'tlll iii' 
('ILI'l'il'tl Ill\ 1'llCl'!'HHft1ll,\' only Ji~· !ht• l!lll}>l11~·1111•11( of lt11'1.('I' 

<'.1tpitid, nml l·ht\ in1•01'tH>l'al".l'd l'or111 ol' mrn1•1·xliip i." till' 
1110H(" 1·011\'t\lth•nl. lll<'Liio1l of l'lltHillg' HtH·h mpit.til. Iw•or
pomtnd <~01t1pn1til'H 01·g·11ni:.wcl pri11111ril,r !'or n11u111fnn· 
I lll'i 11g 1'1111'1'] >l'i:-1<':> t'r<•11ul'11tly m1g1ig·1• i 11 mining- in onlt1r 
t.o uo11t1·ol Lhn Hllpply ol' rriw umtPriu.l n11d to 011alih~ 
th1•111st'll'l'H to pi·ndino l1COllOlll,\' in prodm·tion, Th11 
pl'odw·Lion ol' IH11•1tX, 111ol,)·bd1111m11, a11cl rnt ih• \\'UH 1•t1n· 

t.rollc'd !'lll'.h•t•ly by ill<'l.ll'Jlol'lttl'd 1·01t1p1111ii•x dul'i11g !he 
('Cllll'l,llH ,\' l'lll', 

'!'IHI i11cm•po1•1ttncl 1'01·111 of o\1•1w1·1-1hlp i11 n.11 lirmwhfJ:-; 
ol' mhwml1-1 iK of Hltch ovorwhc•.lming i111purt1rne11 tlmt 
tho i;l.ntiHt;icx for 1•mployeo:-i, Hahtric:-;, wngPH, nxpr1111'!c1s1 
and p1·oclud:-1 fot• Ht.tch compn.11ios m·o o:l' gi•out impor
t:auco wlwn 1•omptl!'(ld with 1·dmil1tr i;t1lti1-1ticH for nil othor 
formH o:f ownership. The :follow.ing- i'.ttbk nmk(•S 11, com· 
p1u·iso11 0:!1 th is ehu.1·1ictnr for Nwh tdu.sH MHl for t:hc 
di1forent group8 of minomls: 
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TAm,m 2'1.-00MPA.IUSON OF STA'.rISTfcS FOH JNCOHPOHATED COi\IPANrnS AND FOR ALL OTHER FOitl\IS OF 
OWNEHSHIP, BY MINERALS, AND GROUPS OF ~IINERA"LS: Hl02. 

1\UNI;;UALH 1 BY INCOHPOHATWl ANO 
UN!NCOltPUltA'l'1~1) OPEHA.TOH8. 

'l'ntttl ............................. . 

Incorpomtl'<l ....................... . 
l'er "t'utol totitl ............... .. 

Uniuc11rporntt11l .................... . 
.Per cunt uf to ht!. ............... . 

Metnllin ................................ . 
lllClll'JHll'lt(CI] .. ,, ..................... . 
· l'Pr 1•1mt of total. ................... . 

Unhwnr111H'n.ktl ................ \ ..... . 
l'cr cent of total ................... .. 

('l{lllJl('l' ()1'0 ••..••••••••••• 0- ••••••••• 

l!WOl'Jlllllttc1l ............ '. ...... . 
!'er 1•ent of tot1tl. ............ .. 

llni11<•orpt1rnl<"l ............... .. 
·1'<•1• cent of tot1Ll ............. .. 

Gol<l 1rnd 1dlver ................. .. 
Im~orp~1rn.Letl ................... . 

Pm· (Wilt of t.ot111 ..........•..•. 
Unltworpomt"<l ........•........ 

l'ur ceut oC tohLl. ............. . 

!l'llll (11'0 -- .••.....•..•••..... ····-· 
lJWOl'lllH'tll(~tl , •,,,,, ..•........ ·'-

Per eont of totn.l. ...... ....... . 
unhwnrpnrnted ................ . 

l't•r <:m1t of total.. ........... .. 

Lentl n1Hl zilw 01·u ....... ......... . 
!Ut'lll'}l0l'U.te1l •. , .• , .... ......... . 

!'tor cent of tolltl. ............. . 
(J11itu•orp11r1LlC<l ............... .. 

l'!lr eent of toltLl. ............ .. 

l\.{1lUg'llllt!l·H~ Ol'L~ ...••.••••••• , •.•.•• 
IlWOl'{llll'fLlP(l ..................•. 

l'ur eeut of tot1Ll....... .. .. .. 
IJ11i11<m1•pm·utml ............... .. 

1'1•r @ut uf tot1Ll.. ........... .. 

(./.ninlrnilvcr ..................... .. 
IncnrtHll'atml .................. . . 

P.01' Cent Of tOt!Ll. ........ , ...•. 
Unlncm·pm11tecl ................. . 

l'er <mnt of total.. ............ . 

FnolH .................................. .. 
hrn01·11111·nted •.•.•••.......... ......... 

l'ur lmnt uf tol111. ................... . 
U11incm·1H>r11tml ...................... . 

l'er <;l'n l 11! tot111. ................... . 

Gou!, 1mLht'ltt:ilu ................. .. 
l1H!lll'J>ll1'Htl~1l .. ,,,.,,, ......... .. 

Per cent of t:ot:tl. ..... ......... . 
Uuiuuorpm·11tcd ................ . 

!'er L'ellt of totnl. ............ .. 

Ccml, bitnminouH ...........•...... 
lnm1rpm·ntL~11 ••.................. 

!'er (:ent of tolltl. ............•. 
UninoorJ1or11te<l ................ . 

Per ucnt of to tu! ............. .. 

N11tumlg11H., ..................... . 
IUt:ol'JHH'11tecl; .................. . 

l'm· cent of .tnt111. ............. . 
U11hrnnrymr11tcd ............... .. 

Per eunt of totul. ............ .. 

Structnml nrntei·Ii1IH •••.•.••••••.••....•. 
Ineorpomted ......................... .. 

Por <mnt o! tot11l. ................... . 
Unineorporntecl ....... , ............. .. 

l'cr cent or totttl ................... .. 

Cement ............ : .............. . 
lncorpomtctl ................... . 

l'ur cent of tot111. ............. . 
Unincmpnr11ted ••....•.......... 

Per cent ol totlll .............. . 

Clity .............................. . 
liworpomtcil ••..•.•.....•....... 

Per cent of totnl. ............. . 
.lJnilIUOl']lOl'!l.t£ld ................ . 

Per mmt ol tot111. ............•. 

Llmcstou"s 1111<1 dolomltcH ......•. 
Incorpomtecl ................... . 

Pm· cent of total. ............ .. 
Unineorpnr11tcd ................. . 

Per cent of tot111. ............•. 

lncorporntccl .................. .. 
Marble ............................ 

1 

l',cr cient of to tu I. ...... , ...... . 
U11nrnorpor1ttecl ............... .. 

l'er cent of total. ............ .. 

N11tnl1tJl'1· 
ofmint1s. N111nllm· 
lJ\lltl'l'il~H 1 of tl)lt'1'1L· 

a111t tors, 
Wl'llH. 

32, R-Ul 

'19,f>:lU 
flU. fi 

rn,mm 
•HI, fl 

·l.~8() 
1, 70~ 
·11. ~ 

2. f11H 
fiH. 8 

HI 
100 

tiU. •l 
·H 

HO.li 

., uu·1 

l; ()70 
ati. l 

1, Ul:l 
U:l,\) 

rmu 
llil 

~H. M 
BUH 

71. ~ 

1\1 
Ii 

:n.o 
I:! 

tiH, ·I 
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<TrllltlHIOllliH lllH\ !>lllJ"(tllll'< •. , ... , 
l11t•lll'JlOl'lltt••l ................... . 

P1~r <~tmt 11! total. .............. . 
ll11l11e11r1111r11lt"I ................ . 

P1.~r <~Nll. uf tottt.l. ....... n ••••• 

11\l\\Rorlnl enrth, tripoli, 111111 
]llllllillll •••• ''' ••.••.• '.' •• ' ... . 

Iw•ot•pnrntP1l ..................... . 
Per (~tmt of totnL . ........... . 

Unlrworpor1tt1•<1 ••••••...••••••.. 
Per ""nt of totn!. ............ .. 

Ch1•mi1•ul m11terlnlN ••••........ , , •...... 
l1wor[111l'tllu1l ... , ..................... , 

l'llr 1•m1t o( totnl. .................. .. 
Unlncorporttte<l ............... , ...... . 

!'or e1m t o( totnl. ................... . 
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·I~. 0 
·1 
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f1i1,ti 
·1 
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II 
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a 
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llll, 7 
liH 

:l:l.ll 

llomx. ............ ........... .... . Ii 
hworpm·11te1l ..•••••••• ,,, ••. ••. . ti 

l't\l' lWl\t Cl( tntnl. .......... ,,,, JO(l,(I 100.0 

:.m 
~l 

lll. ;I 
•I 

M. 7 

$17,11\ltl 
$11i,ll!ll 

un. r. 
$7;.I 
.J,(1 

$\I, 17H 
$-1,0W 

+I.ti 
sr1, l:IH 

f1ll.(l 

$1:1,tH:.! 
$!:.!, lHO 

\1:1.·I 
$Hli!! 
n. II 

H $1,lllli 
B $1,oHU 

a;, n au. n 
ri $~,.1:m 

Ii:.!, f> lill, 7 

7iill $750, llW 
t>7ti $1i\lrl, il\7 

Ull. 1 II:.!. 7 
7·L $iifi, lkli 

II. U 7. ii 

H $JH, 12H 
J.1 $1H,l~H 

1uo.o 1m1.o 
Uui11t•orpoml1•1\ ..................................... , ..................... .. 

Pel' cont of tntnl............... . ................................ .. 

Jlhl0l'8[>1\l' ....................... .. 
Ineorpcmttoil .................. .. 

Pur 1•ont or 111(111. ............ .. 
Unlncorporntw\ ............... .. 

Per m•nt of total. ............ .. 

Uyp~mn .......................... . 
Ineorporn.tt!<l ................... . 

l't'l' umtt of tottil .............. . 
Unln1'orpor11te1l ................ . 

I'm· C'Ull t of tot1il. ............. . 

Pho~phnlc l'o<lk • .................... 
llll\Ol'pOl'lllllfl.,, ••••••••• , ••••••• 

Per mmt of tntn.l ............ ..... . 
Unlnc•m1111rn1<'1l ............... . 

Per cent of tot111. ............ .. 

Sulph m• 1u11l pyrlto ....•••.••.••... 
!llt\mi:mmted ..........••.•...•.. 

l'er m~nt or tot.ill. ............. , 
Unl11eo1·p01·nted ............. , ... 

Per rnmt of total ............. .. 

Pigments ........ , ...................... . 
Incorporntccl ........................ .. 

Pei· ccn t of total ................... .. 
Unlncorpnr11.tc1l ..................... .. 

Pm· ('cnt of total. ......... ,, .. , .... .. 
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12.•L 

$:1011, ·120 
$:iUlfi,'J~H 

U8.:I 
$110112 
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$-JU, HUD 
$1l,:l72 
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$8,filH 

17.1 
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$J.l7, 102 

OU 
$!(}, 800 

O.f> 

$ll,(i87 
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70 1\HNES AND QUAHIUES. 

'l'Anr,rn 2:3.-COl\TPAIUSON OF STATISTICS FOR INCOIU'ORATlm COMPANIES AND FOR ALL OTHER FORMS OF 
OWNI<;RSHIP, BY l\IINEHALS, AND GROUPS OF MINERALS: 1002-Unntimu.•<I. 

Nnmlwr 
of1nh~eH, Nunthcl' M!NBIL\1,8, HY INl:OJtl'OnA'ftCn AN[) 
llllill'l'lt.J!-1, of opcru.· \1NINCOR.l'{}I\.A'1'I~l) (\P1'~ll.A'rt1n~. 

nucl torH. 
Wl'lJA, 

---··--~--··--·····---·-- - - -----·~---·-·--

"" ____ 
-·-----·~-

r>lgnw nts-Con tlnued, 
•12 · l311ryteH ............................ .19 

Ineorpor11tecl __ ..•...•..•. , _ .. __ . 7 (\ 
Per uen t of totnL ............... H.:l H.:l 

Uninempor1itetl . _ •..•.........•. 42 ilG 
l'er ccn t of totul. .............. Hfi, 7 llfl.7 

hihrnrnl pigments, errnlu .. ........ :iri 35 
Iucorpol'llteil ___ •....•..•........ 22 22. 

l'or <!ent of totnl. ...•. _ ........ Ii~. !I 02. \) 
Unlncurpomtml ..•.. _ ........... lll ll\ 

l'cr cent of totnl ............... B7.1 !17.1 

MlsuclllmeonH ........................... 83/\ (188 
llic01•11umtcd ........ - ......... _ ....... 177 10·1 

Per uent of totitl .......... __ ......... fi2. H 1/i, 1 
Unineorpm·n.tl~d ........................ lf1~ f18.[ 

Pur ocnt of totnL ...•.•.....•........ ·17. 2 H·l,U 

Ashostos; h1111x1te: inllcr'" ctll'tlt; 
mnrl; mul monnzlte •••........ HO •18 

Irworporn tccl ......... ____ ....... 4Tl H 
Pm· C!cnt of totttl. .............. liH.il 29.-.? 

UnlncorpDmted -············--·· ilfi 8-l 
l'cr CClllt Of totrtl. .............. 43. 7 70.H 

Asfrlmltum 1in<l bitumlnouH rod< •. 2·1 ~·1 
. nenrpol'llte<l .......... _ .•..•..•. lU 111 

Per eent oE tot1tl. ....•••....... 70. 2 7U.!? 
Unhworpomtml ........•........ 5 r, 

!'or ccn t (lf totitl. .............. 20.8 W.8 

Fol<lH[lllr •.......•..•....•••..•..••. 'J.7 ~'ll 
Ine.c•rpm'Mt\(l .................... u 8 

!'er t~<mt of tot111. .............. llB.B il0.8 
Unincm·11umte.rl ................. 18 18 

Per cent of tot1tl .... --- ........ llll. 7 uo.~ 

Flint ............. ___ .............. 19 J7 
lnt~oi·po11itcll .................... r, 3 

l'ur eont (If tot1d ..•....•..•..•. !.W, H 17.0 
Un\ncorporntll<l •...•....•....••• H 14 

l'cr cunt ol totiil ............... 73. 7 82.4 

Gmphito .......................... :!R lU 
lncorpomtcd •• _ ................. 2·1 15 

Per cent of to ttLI. .... _ ••••••••. Hfl, 7 7~. u 
U11lncor1iomte<l .......•.•....... 4 •l 

l'or c~unt ol totltl. .............. H,\l :!t.1 

J,lthlmn ore ..................... _. 8 a Incnrpomtecl .. _ . _ ............... .......... ........... 
Per eunt or totlll. .. _. _ ......... 

U11i1worpr>mtucl ................. a ,q 
Pm· cenL ol toti1l. .............. too. o 100.u 

llllrn1 ........ ··- .................... •l!l 38 
Jucorpomturl .................... 1H 9 

l'crt~m1t of tot111. •..•. __ ....... ll(\, 7 'l:\. 7 
Unim101·p01•1itc"l •••...•..•...... 31 20 

l'~r Ct'll L ()f tot11L .............. llll. a 7a.3 
l'rc!'lnnH Rtnn~H ......... _ .......... 40 460 

Incorpomtecl .... _ ............... 27 10 l'er <•ent n! tot111. ............. _ r.s. 7 2.2 
Unlncorporrttccl ••••..•.•••.• __ .. rn 4f.iO 

Per cGn t of tott11. .............. <11.ll 97. 8 
Sllicrt Hnnd .... _ ...•• _ .. _ ....... _ .•. 2() 20 

rncorporntc~<l .... - - ...•.•........ 14 10 l'er cent of tot.111. •••••• _ •.•••.. fi3,S 50.0 
Unlnc<>rpomtccl ·····-·······--·· 12 10 

!'er "ont of tot111. .•.•••• _ .•••.• ,rn. 2 rio.o 
'l'iilc and BOllJlSlonu .••..•.•.•.....• 20 20 

Incorpomted .................... lB' rn Per cent of totnl. ..... __ ...... _ ori.o Oii.O 
U111t1corporntcd ····-·········-·· 7 7 r>c1· mm t of totrtl. _ .... _ •• _ ..... ari.o sri.o 

'l,l111gste11 .•... ·-·· ................. 
Illcmpomtll(! ................ : .. 

• ·1 . ·1 . ........... 
Per conL of total. ..... _ .•.•..• : ....... ·.1 ................ Unlncorpnmtt~d ............. _ .. •.I Per cent of total .............. • 100,() 100, 0 

Umnimu rtncl vnnnclium........... 3 3 
Incorpomtcd ...................................... _ . 

Per cunt of totttl. ...... _ .................... __ .... . 
Unlncorpomted - • .. . .. ... • ... .. . s 3 

Per cent of total............... 100.0 100. o 
All other minerals •••.............. 

IncorpornW<I ................... . 
Per cGn t of toto.l. ............. . 

Unincorpomtccl ................ . 
Per cent of totnl. .•..•. _ ...... . 

6 
a 

50.0 
a 

50.0 

6 
s 

fJO.O 
3 

liO.O 

:-lAf.AHlUD Ol<'l"JCIAI.~ 1 
cr.mnrn, r·;·rc. WAOE-l•~ARNERS, 

~ ·-------·-·~---·-"'-· --·----··---,.-·-·~ ·-~· 

Numl1l~1·. K1tl11rit~H~ Ave1·ngt.J WtigGR. unmber. 

$1r1, 1r1\l a:m $130,285 2H 
lH $11,!i\18 79 $2i1, llO·J 

!LLB 7ll.U 23. ri rn.o 
10 aa,ilm 2fi7 $1M,:lHl :m. 7 :.is .. 1 76. f> 80.1 

na $11:3,f)tl:J 2fiG $100, 087 
07 $18,H·t:l 207 $8B,57!i 

!10. Ii Ul. l 80. 0 78.H 
G $1, 71i0 ·!U $22, iill u.ri H.u 10. 1 21. 2 

:Ho $:l80,0f5~ 21.ma $1, oar1, 7>H 
292 $255, Oiti 11 !.l:lfl $8B,orn ca. 7 HS.fi 70. r, 7H.(I 
r.7 $-'l\l,H76 <\UR $2'21, ltlH 

Hl.3 11.fi 20.5 21 .. 1 

GR $!ill, ur,s S8H $1\11,875 m1 $111,:!7{) !Hfi $lltl,312 
07. l UH.4 80.2 HU. 7 

2 $788 1J2 $18,D!m 
2.\) I.ti 10. H 10.a 

52 $·1H, 288 ]f>!I $70,mo 
rio $17, ·lH3 mu $11H, 788 

Oti. 2 \J8 .. 1 8U.1 80.'l 
2 ll7fl0 17 $10,H82 

3.8 1. 0 l 0, 0 13.ti 

27 $20,llilli ~m:l $107,.Hl 
17 $15, fili8 181 $75,ll21i 

113.0 77.•.I 71. H 70 .. j 
10 1H.riai 71 $31,KlH a1.o ~2.G :!R.'2. '.l\J.ll 

18 $H,m!O nu $17,.1fl.l 
l~l $12, 130 fl!\ $&2,8Gti 

72.2 K{,(l 73. 9 n9.a 
fi $2, 200 81 $H,5RH 

27.8 15. 11 20.1 30. 7 

27 $18,\l'.H lfi.1 $70, 720 
21 $Hi,f>ti0 l:l8 $67, 3Ul 

77.8 H7.6 H•l. J 87.H 
j) $2,Sfll) 2(\ $9,H38 

~';!.~ 12 .. 1 lfi.U 12. 2 

$000 $3,7H . .......... ............... ·········· ................. · ......... :iiotio' ···-··"1i . • ... --• $.-i; 7.i.r l 
100.0 1110. 0 lllO.ll 100.0 

~l $J:l,'1H 9H $·M, 0•13 
17 $11, Hria fiO S~H,<JOO 

Kl.(l k8.2 fiLO M.l\ 
•l Sl,fi\n •lK $15, 1!43 

10.0 11. 8 19.ll :m.n 
Z.! $'.ll-i,tl87 108 $88, 017 
17 $~2,1)(10 g•> $711, ll38 

77.H 70. 7 85.2 87.4 r, SG,tl87 1ll $11, 07!) 
22. 7 2:1.a H8 12.0 

Ho $27, 228 330 $149,lH 
21 $1H, 2.'lfl 178 $81, 096 

00.0 tl7.2 fil. 0 M.8 
H 118, 9,rn 102 so1, 4rn 

·10. 0 a2.s •18, •l 45.2 

1r, $G:J, 713 m I $27G,08ll no $ti2, ~KH 721) $203, li13 
\)2, 0 07.8 94.2 9·1.6 

I\ ~i,.mo ·15 $15,470 
H.ll 1l.2 5.8 5.5 

......... . ................ 2 $1, 260 ........... ................ ·········· . ................ ............ . ................ ..... . ... -· ·~H; 2<io. .......... ···········-· 2 ........... ................... 100.0 100.0 

$3, i10ll 19 ............. .................. .......................... . 
··- ·-- --~· •.. -. -· $3; i;i>ii" ·-·-· .• i9' .. --·. $i7: 646" 

100. 0 100. 0 100, 0 100. 0 

1 $2•l0 
.1 $2-JO 

lOU. 0 100. 0 

1fi 
2 

13.3 
ta 

Rll. 7 

$10, .n1 
$1,03G 

10. 0 
$9,37n 

90.0 

I' 

Contrnct MiH\'"1\n- Co!-'t uf !'.ll\l· Vahu~ ol. 
work. neons J>Jil'H 1111( 

jll'lHlllCt. PXJlCtl!o:l':-1. urntt~rinl};, 

$1,\)()0 '$im1 r)m1 $7, 7i'!. $:!0:1, lf>I 
'••••······-· $1B, 8i10 $:1,.Jlii $7fl, 01.~7 

· · · · ·$i: oou · BU.O 'l·l.li :J1i.U 
$21, 70ii $1,:l0i1 $1!.!H, 147 

100.0 lil. 0 (>fd \\\\. \ 

··········-- $'''1 S'l'l $OH, Oi:l $300,1'1'
0

• ............ $2~:idi1 $17,07;! $2UH~liU ............ \Kl.U si.1 ~·\ •\ 

............ $2, 27·1 $10.·lllO $M,:!ll ............ !I. 1 17, !I 17.S 

$Hl,·l\l(l \1202, 801 $l!J.l,RU·l $3,3H, 1).1 
$16, 081 $170, Uill $mr.,~n2 $2, [192~! !~= 98. () Rl.:l o'lil, H ''·'' $3'in s:n,Hat $l\ti,li.t2 $7rll 1 \iMI 

2.0 1i>. 7 lG, 2 2:.?.ti 

S:H\l,·l<•l 11-1, r121 $2't,2'1-1 $81l,22U 
$1, 521 $1!1, 77i\ $7H,·lt:l $$0~, Hltl 
100. 0 HH. ll 07. 7 Hll.·l ............ .$2,iltiU $1,8lti $10, .JS7 ............ 11.l 2.a 11.1> 

$10, 000 $1U, 758 $21, 1128 $28fi, ";:,?,'\ 
$10, OilO $lU, li28 $20, :l28 $201, :111; 

100.0 \IK.\\ \J'2. 7 8». \ ............ $~20 $1,1lOll $ll~1, :\.H:.! ............ 1.1 7, 3 .H.\l 

............ $19,.!07 $f>O,l!7H $2iitl,·l~l .......... · ... $12, 11\lll $.U,821 $lbU, l!~1 ............ ll7.0 H:l,2 U:J.1l ............. $G,.Jll. $8,.157 &Ul, :.?1~t ............ 33.0 lli.8 llii.-1 

············ $14, 201 $18, 11·12 $J.l.l,2<~1 ............ $9,4·l7 $14,'llG $\1:1,~\:"1 ............. G(l.1 ' 7il. 3 HI.II .............. $.\,HH :s1,.12n ~o.r.ri..~ ............. 33, u 2:!. 7 an.1 
$900 $n, o:io $fll, 8-10 $227.m~ 
$UOO $5, tlS·l $f>O,f>7B $2~1, ws 

100.0 ua.:1 \17;1i \li.·I ............... $!0f1 $1, 267 lil},l~\I ............. tl. 7 2.4 ~.(1 

.............. $200 $1, 26fi $:!f>, ii~I . ............ ·············· .............. . .............. ····-······· ......... $~tici' ...... "1Vi: ~tifi" . .............. ····-······· $:.!11 1 ;r~1 ... ·-·· ...... 100.0 100.0 lU0.11 

............. $12, uu $11, ma $118, ~ l!I .............. $9,•Mri $U,Oilll $1\1, JH.'· ............ 73.1 7fl.fl <11 .. 1 ............... $3, .mu $2,92{> $G9, ti~·I ............. 2ll. 9 ~.!ii. /j li~.li 

.............. $7,481 $17, 781 l\a\IB, .1;..1.1 ............. $5, 7Ufi $1'!,280 $2Ui1, 7!~) 
············ 77. ri 80 .. J ii!.?. i 
············ $1, OHO $3,492 $122,(ili(\ ...... -.... ~ .. 22.5 111.6 l\7.\1 

$100 $18, 770 $38, 380 &121, 2}lU 
$100 $10, 703 $Hi, 701 $2·18, 7li7 

100.0 57.3 •la.fl fl\l.U 
···--······· $8, 013 $21, 082 $172, fi:!'J ............. ·12. 7 50,5 U.ll 

············ $80, 1Bt\ $12fi, 932 $1, 138, 11i7 
············ $77, 462 $110, 090 $1,07U, il\ll ............ on. 1 87.4 114. !l .......... ~ ... $2,67•1 $l5,M2 $58, fi7~l ............ 3.3 rn.o 5. l 

. ........... $120 8210 $0~ 97t"') ........... 
. ·············· ...-................ ..................... . ........... . ·············· · ········$5;U7f • ............ $120 -········i2io 

. ........... 100.0 100.0 100.U 

$8,0iO 8'18, l!!i'i ............. .................. ................. ................ . 
: : : : : : :::::: · · • ·- · • • • $.'100· · • • • • • • ilB: oio· · · · -···$is; Hr, 
. . • • .. • . • . . • 100. 0 100. 0 100. () 

!852005 $950 $3~433822 $<10, 21\fi 
~ $125 ~ $2,1, 2rio 
liO, 6 18. 2 11. 1 •J9. 2. 
$325 $825 $3, 050 $25, (){)Ii 
39 .. 1 80. 8 88. 9 50. 8 

·------·---·~--·-·.,----··---~----·'-------"------=------- ------·-----· ----
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To 1woid dis1·lo::;iug- the opomtionH of in<lividnal Ps· 

tabli:,;Jmwnts it \\'HH 1wt'!'H1:1ttry to comhiiw in Tal>!t\ :.rn 

tlrn HhttistieH for 1•m'll1Hlnm 1tnd @rnr~·. l't'y:>tnllinn 
quartz, oilHtmws, wlwt::>tOJH'S, and s1·,\'thPHt:o11Ps, and 
m1llt'stos, hnnxitn, fitl!Pr's ml'th, marl, 1uHl m0111txitn. 

\V'hilP t.Jw num hC'l' of i1worpomtod no111p1rn iP:-; (-!-.Hill) 
formed Olll\' 28,ll pm• Cl'nt of tho tot1tl lllll\th'l' of 
operators, tiwy g-arn (\lltploynrnnt to ·I-7P.Ol8, or 811 p1'l' 

cont of thn wag'P-l'tll'nors, and paid $B()(l,illi!l,O:!~, or 
85. H prr eent of tho total wages paid h,\' all opPrntors. 
1'hei:1e comp1tnkH ahm pai.d $·1\l,707,HHH, or HK. \l pm· 
<·out of tho miseellmieous expnni:1os, nn<l tlw r•.ost ol' 
their :mpplius nnd nmtm·ialH re1whnd $!lB,1 ln, i!Hl, ,or 
87.8 per cent of tho total cost, whilo tho rnlnn of thPir 
prodnds, mnonntiug- to $G~!l,132,mrn, wns 8(\.il Jll'l' 

cent of tlw vahw of pr<.llluetH :for ttll lllilll'H, <111111Ti<'H, 
and wellH. 

Incorporatrnl ('l>lllpaniPH havo ttsHumed th(I g'l'mttl'st 
importmwe in thn prodnetion of oroH. '!'ht\\' mnployntl 
H8,8il7, or l:HU> pl\!' cont of thl\ wago-rnu·1101·H in t.lw 
mot:1tllic group and pni<l tlwlll $74,888,lHii, or 8\1. I J.H'I' 
cent of the wngt-H. Tlrn prod nets worn v1ihw1l at· 
$102,207,Hllil, forming Sil.a iwr <•.nnt of tho total rnltw 
of prodtwtH in this group. 

Pmet.ically tho ontiro production of copp!\r orn WHH 
under the eontrol of incorpomtPcl e«mt ptrnil»H, t.lw:-:.<'. 
comp1mioH om ploying H7. !l por cont; ol' tho wagP-<'!U'IH\l'H 
uncl reporting 08. [) por !\Pnt. of thn totttl vnhw of prrnl
udi:1 :l'or thii-; 1uiunml. Only H-4, opomtorH WOI'!\ l'('.pnrl<1<l 
fol' this mineral ttnd hut,~,b of tlwm wtweunirn·m·pomtPc1, 
tlrnir pro<ln!'t. forming 0111,Y l.ll por <'<mt ol' tho total 
vnluo of tho product. In tho nwtallic group of ruin
cmhi iron orcl i-;ttmch; next to coppm• in tlH\ part pltty111l 
hy itwm·porntrnl tlOlllpttlliPH, thiH ·form Oj! OWlll'l'Hhip gil'· 
ing omployment to BG, a Ul, or llB.o pm· cont of tlw 
w11go-e11l'llL'rs and reportc'd productH v1thwcl 1tt HO. 7 pm• 
cent of tho total v1dno o:f protluetH for thiH rninnml. 
Tho largo 11mnbor 011 Hllllt1l OlJL'.l'!ltor:; cmgng·ed in thn 
product.ion of h'ad und zinc or(1 in Missonri 11.nd in tho 
production of procionH nrnbth:i throughout tho V\TC'8tOl'n 
sbites recltwed tho conipa1·ative import1mcc1 of' incorpo
rafod 1·omp1mfos iu tho production o:f thoso minomls, 
M1mgmrnso oro WltH tho only exception to the prodomi· 
rnrnco of tho corporation in tho production of orc~s. Tho 
production of this mineral is still htrgely under the 
control of individtrnls and firms. 

Next in imporhi11ct•. to tho ores, in tho production hy 
the incorporated form of ownership is tho group o:f 
minerals clm;sod us fuels. In the foregoing ttihle the 
statiHtics for fueb do not hwlucle the production of 
petroleum. Of the 6,477 operu,tors reported for nn
thmcito and bituminous coii] mines and nn.tural-g1ts 
wells, only 2,22(), or 34.4 per cent, wcr() incorponited 
companies. These compttnios, however, giwe employ
ment to 317,121, or 8\).3 per cent, of the 355,007 wttge
earners, and their products, valued 1tt $35G,39H,452, 
:formed SH. 6 per cent of the total value of prochwtH for 

th ic: 111 i1wral. In. tltii-; gTonp tlrn l n·PdomiutnH'l\ of the 
i1H!01'porntn1l f'ol'lll of 01nH•t·c:hip \\':tH PRpnciitlly pl'O
l\lllll\!~P<l \n Urn in·rn\udion ol' imtnrnl g·nc:, tho inco1·
pornt1•1l co111paoi1•:-; m11ployi11g !10.7 1wr ernit of' t.hn tot:Li 
nnmlrnr of wngn-<'ltl'lwrc:, au<l 1n·o<ludug Pii.7 p!'l' <~nut; 
ol' th11 totnl prndndH. In ti\(\ production of anthr:witn 
1·rnll, 7!\ itwm11omh'1l rnimpnnh~s, :l'orrning (ii3.1l p<'l' 1•1•111; 
of t;lw opornt01·s, m1tploy111l HH,Hl7, or llU.!I p<'J' <'l'nt, of 
tlrn w1tg·n-01Ll'lll\l'H 1 nwl tlwil' ]H'odnetl-4, vahu•d nl; 
$HH,20H,~~H, fo1·111ml lHl.!I pm c<•11t of tlw totnl rnlnn 
of tlH' prmluclH of Lho iu<lnc:try. Tlw J,iH7 Inc:orpo
mt:ml (iompani<'H ong·ag·rnl in thll mining of l 1itumiH0•1:-; 
coal ga1·n omploynwnt. to 2.J-ll,~80, or 88.8 pm· <·<•nt, of 
t.})(I wag<•-01ir1Hll'H, tunl tho rnlno of tlwfr pt'ollucts, 
1w10n11ting to $2fi7,0Hfl,:·lBR, formml HH.fl per 1•unt o.I' 
thn !,1{titl v1tll1(\ or hiturninotts nonl miiw<l cluring the 
)'l'lll'. 

Of thl\ ii,7·1-!l ov!lmtor:-; roportt•(l fOl' strnl'l.nrnl nmtl\
rialH, H7!l, Ol' only lii.B {l!\l' Cl~llt, W!ll'(\ ill('()l'pm·n.tP(l 

compaui<'H, '.!'hie: 1io111pnmt.i 1•<1ly 1-11ll1tll proporl ion of 
innorpo1•atnd 01wmtot'H coulirollt'tl 1•011si(lnmhly moro 
tlmn l111U of t.lm indnHt.l'~'. 'l'lwi\' \\'\\).?;\'·l\l\.t'n11 l')-\, mnn

IH•riug f>H,fiH!I, fo1·11wd. (\2.1 pm• cw.nt·. ol' ttll wng·11-<11u·1w1·s, 
ll!Hl llwir p:·oduel:H, rnluml nt $11·1·,208,ll2H, lol'lll,l'cl {)II.II 
p<'l' (l!'Ht or thll produd.s. 011 Uin 1lifl'l'l'<1lll~ dnsK!'H of 

mim1.1•1tl:-:. hH•lnc\!'(l in 1'111H grrntp thn in1·Drpor1itl1tl !orm 
of mrn!11•c:hip prodomiimtP<l for 1\t'lllPn (:, lilll(lsto1H'H nnd 
clolomitiPH1 n!ld 11rnrbln. 'l'h() m1tunl'1wt1u•n of rn•nwnt 
r<•portPd hy (.ho ConsuH WllH eo11 li1wd (".o !1stn hlishmonb; 
opl'l'ttting· <1rnnrios. P1wil:i1•a1ly tlw mttirn ontpnt 
0J1tninod in this rn1uuw1· wnH prmhH•t>cl hy in(•orpomtllcl 
companiPs. 'rlrns<1 C!olllpn.nit1s giwo <•ntplo,rmout to 118.fi 
por emit of tho Wltg('-Olll'll<'l'l'l L'Ug'!tg'<'d in tho iJl(lUR(.ry, 
Hn<l thPil' prochwt.ion :fol'Jll(l<"l llfl,(l pCll' l'Oll!: o[! t:fw rn,}uo 
ol' tho prnd11<1t:H. Ouly 10 of tlw DH 01wntto1·,q 'voro 
nnitworpomt.!\tl, ttml thoir pi.·othwtion formod only i-;ovnn
l~Pntlrn ol' l pnr cont of tho l:ot1tl ml no of t;IH) p1·oduet :for 
l:lw incln:,itry. 

'l'he inno~·r1tn·nt.t1d eompaHhlH ongugod in tho prodtw
tion o:li IinieHl:otHls nncl <lolomitc::; gttve Elmploymnnt to 
fiO.fl 1Jtll' C!\1\t of the Wi~gO-(\lU'lll'l'H l'e\lOl'tOd "fOl' ttll 
<[llltrrioH clL11'0tocl to tho production of tltcso f.to1H'~, 
mid in valno thoir product.':! formed o!l.8 por cent of 
tho totttl. A greatcr prnpornlemnce o:f tlte incorpo
mt.nd fol'm of owntw~hip i)i show\\, :fo1· m1\l'hle, th\} 
incorpomted companies in this indrn,;Lry mnploying 
87.l per eent of tho w1tgo-mtr1wrs," 1t11cl roportiug HS.6 
por cent of tho total valno of productf\, 

Tlrn prodnction of e.hw reported hy tlrn Burnnu of 
tho Census was conflnt~tl to the products .sokl aH ~twh, 
and did not foclude tho manufttctnrc of brick ancl 
pottery produchi. While the number o:f wHgo-oarnors 
nncl the nt.luo o-f tho product reported for the unin
corpomteGl opern.tors engngetl in elny mining aml in 
the qmtrrying of snndstones and quartzitoH, siliceous 
crystalline rocks, and slate, wm•e Hlightly in oxceHs of 
thoi-ie roported for incorpomted co111panie1:1, the :indim-
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tions are that the incorporated form. of ownership is 
assuming control of these indmitries. 

The mines engaged in the production of abrasive ma
terials nnd controlled by incorpomted companies gave 
employment to 60.5 per cent of the wage-mtrners re
ported for this group, and their products formed 15.G 
per cent of the total value. Only 29 qwirries were re
ported as engaged in the production of buhrstones and 
millstones as their principal products. Twenty-three 
of these quarries were opemtecl under the individual 
form of ownership and 6 by firms or partnerships. The 
larg·er proportion of buhrstonei:l and millstonm1 was ob
tained from sandstone quarries, which are included under 
the group of structural materials. 'rhe figures in Table 
23, therefore, do not indicate the proportion of the 
products of this clas8 obtained from q1mrrim; operated 
by incorporateJ. companies. The incorporated form of 
ownership predominated in all of the other minerals 
included in the group of iihrasiYe materials with the 
exception ol' garnet. In the caflc of gnrnet H of the .7 
operators were incol'porated, and they reported !t pro
duct valued at $21,000, or 21 per cent of the tcitnl for 
this mineral. 

The production of chemical mrtterials shows a decided 
preponclemnce in favor of the incorpomted form of 
ownership, over 78 per cent of the production of each 
mineml being reported hy incorpomted cornp!wies. 
Taking this group as a whole, the corpomtions-116 oni; 
of the 174 proclucerH--employed 84. 7 per cent of the 
wage-earners, paid 85.2 per cent of the wag·es, and re
ported 88. 3 per ceut of the total valne of the product. 

Of the 77 producers of pigments,28 were incorporated. 
These incorporated com: anies employed 286, or 48.3 
per cent, of the 592 wage-earners, itnd paid $109,480, 
or 46.3 per cent, of the wag-es, and their products 
amounted to $371,651, or 65. n per cent, of tho total for 
the group. 

The miscellaneous group of minerals, taken as a 
whole, shows that the business of incorpomted oper
ators predominated in the pl'oportion of about 3 to 1. 
They constituted 15; 1 per cent of the G88 producers, 
employed 79. 5 per cent of tho 2,433 wag·e-earners, paid 
78.6 per cent of the $1,035,784 paid in wages, and 
reported a product valued at $2,592,192, or 17.5 per 
cent, of the totf1l for the group. 

Pet1'olewm.--As previously explained, the character 
of ownership was not reported for 28,924 operators 
engaged in the i:)roduction of petroleum, and for this 
reason the data were excluded from the preceding 
tables. In the following table the report for the 
Standard Oil Company has been considered a8 that of 
11n incorporated company covering the operations of 
28,92± other operators. While this rearrangement does 
not show the true character of the ownership of the 
~ndividuaJ operators, it probably conveys an accurate 
idea of the actual control of the production. 

'l'Am,1' 24.-8nmm~ry .for pcll'oir1w1 ,1i11· i111'0i'J111mt1·d 1111tl 1111i111'"'""~"" 
1'!1frlf tlJll'l'l/(111',<.' /II/I}. 

'l'otnl. 

I 
NnmhCl'Of wL'llH ........... llH, liil t lli, :hl'i ll~.11 ! -.?.:~a ' 
Nnn1her of opemtorH ...... nu~ ·IM ti! I, :,~ 1~1 

,, 
Saln.rierl o1lfrin1s, dl'rln:, 

l't<i.: 
:!,!l~:l ';'ti.ti +;10 Numb~r ............... a,u:1a 

81tl1tl'il'H ................ I $'..!, U~ll 1 iti~ $~, tl~7, ,J~:I tl~.tl ~F·!•,::i:. ; ,_ 

\Yage-carnl'l'l-l: I 
17, :ttltl tl~.l" :~~ ~~~ ~Avcruge number ...... ! Ji, ilfl:.! 

Wll!(l'8 ................. I $1:1,~l~.:llll Sl:t, ~Hf), :l';tJ ti~.n S. H .. •. t~: ~I 
Contrnet wo1·Jc ............ tt12, H•1nl n:n ~1:.!,·lltft,aSti tlli. ~! ~-1\ll, :.!If• : . 
MIHeollnnemrn ex1>ensCH .. · 1 $11\ 811, 7~1i $1;\ti!'H,ti~I !l',l, 0 ~H~~, Ill:.! ,., 
Cost of HllJIJllit•H nIHl mnte· 

$17,781,fil~ $1i,!lH~. 'i'f17 tfi. }\ S:11'i!, -;;.,;.: l'ia]H, .................... ,. 
Vaine of r1ro!lnct. ...... ,,. ·I $71, :rn7, ;:m $iiU, ~1:.!11, llliO tl'j, !l $1, -Iii, t~";t• 

The operator;; inclu<lctl ttH im·oqit11·ntt 1d vot11pn11iP ... 
the ab()Vo titblo and c11g'ltgti(l in tlH 1 pl'Oclnd.ion ol' I w! I•• 
lenm g'lWO employnwnt to 17,ilfi(), Ol' !lS,S }ll'l' 1•1•uL 

of the wnge-carrwrs, 1;.11d tlwir wag<'s u111nll11t1•1l '" 
$18,0±5,:370, or !l~.5 ppr cPnt, of tlw lot.al \\'Ug'l'H paid 111 

the industry. Their prod w·ts Wt'l't • ,·n 1 nP< l ttf. $1iH, !1~11, t 11 :11, 

qr !17.D per cent, of tlrn tot.al Yttltw 11f prrnlul'!. 
!11dust!'i11i om11blwtt/011N.-··'I'lw Hl'i1tistks }ll't'~1 1 11t1•tl llJ 

the preceding 1-mctio11 indimh1 tlH• N.:IP11I to whit·h l 
Hrm an cl tho ineorporn tPd co111p1111y ha\'!' nsslll lh"•Ji 
control of the mining i11<lu~tri11H. TIH• P:dg'l'll<'i1°1"" .,f 
production on it large sc11fo awl tlw t(psirtthility of , ... u 
t1·olling· all or a larg·c portion of tlrn <lPposit,.; nJ' 1·1•rt.1ii1 

minemb, c·ombinnd with tlw 1u l ni11tngt•:-: o I' 1·1u'l'y i Ilg:' • •11 
iuining· and nmmd'actur.ing· nndPr th« ,.;1t11w m11111tg'l'llll"i!l 

and with the use of the su.nw 1·ttpit:al, hu.\'t• )Pel to till' '"''• 
solidntion of formerly inclepPIHll'nl opt 11'1t!ms nuil t lw 
fornrntion of what nm <•omrnonl~· known n .... indu:4 did 
com l>iimtions. Hnch com hi rntl'.io11s IU'<' a form nf i u 
<'orporated ownership, tttHl thn stitth•tic•:-; for tlw111 !'ilt1H1M 

be corrnidered in connection with tlwsn fot• it11·01·po1·nt.-1i 
companie:;. Thi8 :form of ow1wrsliip hns assmnPtl 111 l')t•· 
proportions in the rnmm1'1wtn ring i11< hist l'il's. fo t w1· 
senting tho statistiet:i of eo.mbi11atiom1 in thPst' ind11sl l'it·~ 
the following definition waH gin~u in I hP l'l'por(. of tlw 
Twelfth Census on mmmf1wturns: 

For the purpose of the CensuK tho l'lllll huH lwl'll n.1 l11pti•1l '" • ••I:• 

sider no aggregation of mills au inilnHlrinl 1'flt11hinuti11n 1111Ji·,..,~ ,,, 
eonsiHts of a number of formerly i11dt1pl't11h•nt· millH whil'!t Jun.
been lirought together into one 1•nmpany u111Jpr n l'hllt'(Pl' olituiw•i 
for that purpose. We thereforo t•x1•lrnle fro1t1 thh~ 1·1ttl'gr.r,1· 11110•' 
large establishments compriHing a numlH)l' 11f willl4 whii•h Jun" 
~rown np, not by combination with ot\wr millH, l1ut by Utt• Pl"l" · 
faon of new plants or .the pnn:lrnHe nf ohl 1me~. 

The wonl "trnst" was avoided in thiH 1.lt•liuilion, ln•t•irn,ip, wild« 
it may haYe come to convey to the popular rnincl n 1l1•linit1• hl1·11, 
it stands technically for a form of organization 1111111'1' whit·h tlw 
stockholclers of each of the separate i:orupanfoH ttl'~ign thdr l"'h•rik 
to a certain number of trustees, thnR gidng hi tlw1<t1 tl'UHl<'t'>' m• 
irrevocable power of attorney to vofo thti Htoc•k UH t111w H't' Ill 

This form of organization hn8 been clec•lnre1l ilh•g11l hy t:IH! n•·t ! •I 
July 2, 1890, Fifty-first Congress, fircit 1w1<~io11, l'lltitlP1l "Au m 1 
to protect trade and eommerce agaim•t nnlawfnl rt~l'trni11t .,f 
monopolie~" (26 Statutes at Large, page 200), aud liy tlw z.;tnt uh·~· 
of many states. 
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'Vhilo thq t•ompilatio11 of st!itistics !'or man u l'actu l'Ps 
in conformity with thi:-; <lt>linition rr1snl tl\d in Uio prr•- i 

scntation o:f totals whieh show t.lrn Pxtrrnt lo wlih·lt 
formerly independent estabfo;hnrnntH hiw<" co11w uncl(\r ' 
Ow l'anrn ownership, arnl thn mag-nit.min of their ope1·1t
tions, they do not Hhow the nxtnnt t.o whklt tlw 
prodnetion ha:-; liecornn co1wcntmtml in fewnr PH ta hi ish-
mPnts. In order to show such co11cn11tmtion i L ii-\ ! 

neern;sa ry to eonsider nil large l'H(n hlishnwntH, i t'l'l\H}ll'\'

tin of the method of theil' f01·111iitio11 1 ittHl t.hiH lms hPnll 

donl\ for tilw mining· indm;triPl4 in HP<•.tions V irncl VI of 
Chapter II. AH tho uxtP11t of the tle1>osits ol' mnny 
mit\l\ritlH eim h\\ <ldr\l'lniiwcl \'Pl',\' tt<'<'lll'it1:PI,\' nncl Llw 
prodnetion eontrollecl through tlwir pt1rl'hnsl\ t.lw min
ing industrie:-; hold out ilHlttcPml'ntH whkh <lo not <'XiHL 
in OtJJPl' irnlttHtriPl4 tot.Jin fOI'llllttion or inrlusl.l'inl l~C>lll
JiiJmtinnH 01· ot.lw1• forms of lntHinoss org-auizntionH to 
eontrol tlw procltwtion. 

Thn opt\l'1tt.ionH of 1t 11\tlllh<w of eorporntionH in t.h<' 
mining· irnJu14fry h1tvP 1Wt[tth'<'tl l'normonH prnpo1·tfons 
throng·h Lhn gTudnal JHll'('.hitHn and <lnrPlop111nnt of 1w.w 
propnrtil's, n1ul t.horf'. Hl'l' numorou~ <'llHPs of <'OIH·mlida

tion of Hnmll in<l< 1prn1dont opomtors, l'Hpt•l'inll,r in tlrn 
pm(hwtion of gohl, si!Ynl', lnnd, aml zinc~. .,Vhil<• Lht• 
olijnet of tlrn:-;(\ con:-;olid1ttions mil)' HOllll'tinm" lil\ tlw 
redtwtion of npnmti nµ; r1xpPllHl''1, 14uch l~<mso 1 idnti ons 
!\l'r\ f1•c\qU<'11t.ly m1ult1 with th(\ i11t.m1tion ol' iHHtLing a 
lnrgm· 11111ou11t ol' c1tpititl sto<·k tlurn was JHl"Hih](I 1111rlPr 
llll inrlnpernlnn t. l'orm of orgiin iz1itio 11. In nuw )' i nsbt.1H'l'" 
incll\pm1dPnt mining C\lai1m: or p1'0:-!pN·ts luwn lH~l'n n11uln 
tlw basis for thP orµ;aniv.1ttion of ('Ol'pomt.ious, nucl thl' 
c•11ti111H luwo lH•Pu ('apitalbmd on thPir poHsihlP pt'(){lun
tion, althoug·h mining opnmtions hacl uot ndnally l~Olll
JnntH'Nl at tho tinw of thn J'ornmtion of tlrn <·ompnny. 

Tlw pl'olltH•tion ol' sonw 111itHH'11.lH iH prohnhly <'Oll

t.rolll'cl hy a mutual tmclr 1r:-;tluHling hntwc•.(m t.ho 01wmt.m·:-1 
of the mirn•:-1 or hetwnnn tlw opnmto1·H arnl tm11sportn· 
tion compauiPH, liuL it is impriictimihl(\ to i<ll\11tiJ'.v 
opomtiom; whioh arB eontrplled hy 1wmngnmn11ts of thi:-1 
clmrnct<\r, 

A numhnr or tlw l'Oillp!tninH inelnclnd in tlw mining· 
et~llHUH worn eng-ngecl in otlwr indwitries, such n:-i 11mnn
f1wt.uri nµ; or trm1:-1pnrtntio11; tlw 111 in i11g 01w 1·utionH wnrp. 
i ncidenfal to tltoir other iutl'l'tlntH, nml it wus impo:;Hil;fo 

to H<'gT<'gatr• thP 1•1tpit.alizntion :-;o llH to HHHign ii propc•r 
proportion to tlw 11ii11i11g int<'l'PHfa, Tlw Htan<lard Oil 
Conq 1m1y, for <'Xnmpli\, iH <•ng·ng•pc\ priumri ly i 11 lh<• 
ri>li11i11g· of putrokl\111 1w<l prndtu·r'S 0111,r ll li11iitt•cl 
nmol\nt of (\l'ttdn mntPrinl: hut, tlH ll:qiliti1wcl 011 pagn :311, 
Lhis <'olllpany m11.d11 rl'.portl4 t\O\'l'l'i ng· t·lH• op<•mt·ions of 
It hu·g·p nnmht'.l' of lll'<HhH1l'l'l4 of JH~t1·olPlllll. Tlw I r11ill 1tl 
Htn!Ps Htnd Corp<mition i;; tmgng-Nl pri11m1·il,r in llw 
ma11ul'ndm•t1 of iron atml 14('.(1.nl prod1wt,;, hut it nlso op<•l'· 
id·ps a nrn11hn1· ol' iron or<1. 111111 1•onl rninl's, li111l's!o11t 1 

qtm1Til's, and 11ntu1·nl g-as WPlls, and itH 1·11.pitalhmtion 
c•<ff<'l'H ot.lwr inlnrt•Hls. A n11mlH1t' of lul'go <'t111qin11i<'s 
whid1 11.I'(\ t•11g11µ:11cl md·P11Hinl~' in nut1l\tl'1wturi11g'. ns 
\\'t'll as i11 mining nrnl othPr ind11:-1tl'i<'s, lit1\'l\ 1·11pcn·(pcl 
tlu•ir Pntirl' <'1tpitaliz1ttio11 in t•oply to tlw i11q1tiril's 011 
!lw mining· Ht'hl'tlulc-, tog('tlwr wit.h 1tll <lividt•nds nncl 
int<'l'<'H!: ar•cq·1wcl frnm llw prnli!s of lioth tlw miuing un<l 
lllllltl\1'1wtltl'i11g op1•1·11Lions, dl'r·htring· lltnt it wns inqio;;si .. 
h!P Lo 11mlrn n st 1p11ml ion. No!nlilP 1t1111111g· stt<·lt <'ot11·· 
pn1tit1H 1\1'(\ 1'.hl\ Ht!plllilil' lr<111 nnd Hll't'l t'o111p1u1y. !hu 
HJo;;H·Hlwllir•ld Hlt•l'l and !1·011 ( 1ompu11y, !hP NP\\' ,Jp1•:-;1•y 
Ziiw ( 'olll]l!tll,\', llw :\lnhn1111L ( :011solidn!P<l ('uni llll\l 

l\'011 (!011qm11y, till' (~nlo1·11do Fw 1l 1111d l\'011 ('011qn111y. 
th<'. Etupin• Hll'l'l 1u11l Iron ('01upt1ny, tlw Pnl'ilk ( 'ottHI 
Compn11y, I h(\ Pit iladdph in Com1uu1,\'. ! ltl' '1'1•11 tt<'l'~l'<' 
Con I, hon, nrnl Hnilrond Cu111p1tt1,\', n nil t.lw \' i 1·git1i1L 
Iron, Cuul, nnd C'okt 1 (~ompnt1,\'. This is 11\Ho 11·11<', ht 
It g'l'l'IL!.l'l' ()l' li•,;14 (ll'g'l'<'l\ of tllOs(·, of tltn C'llUl[IHllil'H 
l'f\]llll'l.inµ: ('llpilnl Ht.()(!(\, llH tt. \'Pl',Y Hlltllll pn1pt>l'tit11t ol' 
tlwm C()ttli1w lhl'it• opPmlimtH Holl'\,,· to mitti11g-. 

I I: il4 rwicl1'11t. th<'1'1 1forp, llmt: whi!P i11cl1tH! rinl <'01tthi-
1mt.io11H si1uil1u· to thoH<l t'l'fol't'<'<l to in th<' l'l'JHll'l 011 
u11muJ'1wt.tu•t\s of t.lw Twl'lft h ( ~t•u,;tts du 1•xiHt in lhll 
rnini11g· i11dust.l'it 1H, it iH illl)ll'H('(i<on.lill' (11 (.'Cllll)lil<' Hlll·iH·· 
f1wtol',Y Htllt.istfrH for t;lwm. But (•limi11nl ing- '1'1·0111 
c•onl4hlomt.ion tllll p1·oclttPtion of c•tial, }ll'trnl111111t 1 uml 
1mtm·nl µ;111-1, nncl t\otllpi ling- t)1n Hl:tit.i,.;t~it·H of tlw l'PHt: of 
thn 111i11ortdH in a:-1 dmm (•011.l'ormit,r ltH pol41-1ilil11 with tho 
d(\lin i ti on gh'< 1n tthovP, it iH found tlmt i n<l nst.1'in 1 c~om
hi nati011s (1xist in tlw imidudinn ol' s<1yni•nl 11il11Prnls. 
T1tl lln ~l'i Hhows '1'01· rdl tlw i tPms clisP\IH~!'cl in thiN dmptnr 
thn totals fol' all opnmt·m·K and :fur i11d11Htt•inl n0111him1,
tim1H in t.h(\ Kllllll' mhwmlH 1tnd t.lw JH'l'l'c 1ntagl1H thnt tlu• 
i11clrnitriu1 t•omliirnitiowi 1u·o of tho totnbi for· all opemtors. 
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TABLE 25.-SUMMAlff FOR MINERALS FOR WHICH lNDUS'rRL\L CO:.\!Hl?\,\'l'l\lN:-; :\HE l\El'lllt'l'l-'.Jl: !!Iii:!. 

Number of mines, quarries, and well~: 
'l'otu! ............................................................................. . 
Industrial comllilmtions .................... - ............. · · · · ............ · .. · .. .. 
Per centoi tot11L ......... -- ............................... · · .................... .. 

-Sal!1rled ollicinls, clerks, etc.: 
Nurnber-

Totnl ....................................................................... .. 
InduRtrial comhinnt!ons .................................................... .. 
I'er cent oi total ........................................................ · · · ... 

Srtfaries-
'I'otal ......... - ....... ---- ..... · ........ · .. ·"··· · ........ · ....... · · · ..... · ... .. 
Imlustrial comhirnition~ .................................................... .. 
Per cent of total. ........................................ · ................... .. 

'Wage-muner~: 
.Average nuruher-

To!t1l ......................................................................... . 
Industrial comhinationH ............... ' .............. - . · ... · .... · ·. · .. · · · .. .. 
Per emit of total. ........................................ - ........ · .......... .. 

Wages-
TotaJ ...........•.............................................................. 
Irnlustrinl comhinntion8 ..................................................... . 
Per cent oi tota1 ......................................................... · ... .. 

•Contract work: 
Total ............................................................................ .. 
Industrial comhitrntions ........................................................ .. 
Per cent of total. ................................................................ .. 

Mlsce1lan~ons expenses: 
Total ............................................................................. . 
Indnstrial coru binations ..................................... - ........ -- ..... · .. .. 
Percent of total.·'·· ........................................................... .. 

Cost of supp Iles and ruatori11ls: 
Total ............................................................................ .. 
Ind ustrlal combinations .. - .................................................. - .. .. 
Per cent of total. ............................................................. · ... . 

Value of product: 
'l'otnl .............................................................................. . 
Industtial ~.<:m1uinl\tio11~ ... - - .................................................... . 
Per cent of total. ................................................................ .. 

Iron orv. 

2,.1or1 
1.-1·.m 
flU.3 

$2, llB. 2:l0 
$1,2f)·1,lifl7 

fl\l,•l 

\l8,Rf1l 
rn,H8 

.(U,8 

$21,531,7!)2 
1111, 1r11, ·ltl2 

iil.H 

$8, 207, 714 
$5, 3fl7J 7U9 

IH.9 

$9,00fi,OOH 
$·1' 832, 372 

f>H. 7 

$6fi 1·1<\rl 1S21 
$HH, 1 i2, 009 

f>H. il 

HI 
~1 

U.li 

1 "\I~ 
I ~.1:~ 
:rn. i 

2ti100i 
11, lllH 

·la.fl 

$21, llil, .Jllf> 
$9, 787, ·17ll 

·lG.:I 

$1HH, 708 
$89, 0711 

21.0 

81 397' ·Hifi 
$H5,8•J.J 

:n. u 
$11, OH:!, 17f> 

$·1, IHO, lllH 
.Jl.ll 

$51, lJH,-03\i 
$281 ii()~~~·'~ 

•hl, I 

J.iuw .. li•lh'"' ,\ ll 111 JJ~ l 
,' ll\H\,\1t\1111Hh·.... mhwtui.,., t'1•11lt'HL 

lilt :l.:.!lll 
l"i hi 

11 1ti. ~ i LI 

\!l:l ~1:!;H 

II~ \:\1 _'-1,ij 

1;.!.ll ti.II 

si.o:·r;·, f1J.I 81. s1:;, ·;.1; ' $;1, :..~~Ll, 
$1\ll,:ll~ St:l:l, 171 ti:~.~ 

17.1·1 ';. '! l'' 

1:1,1111 "' ·l,:ll\I 
:1:1.1 

so, n2s, hf•~ s~~.!>1:1 
$:.?, Of1!1. "NlO $1.Hli., 

n~.r· 

$10,t::!7 SH~•,•,"·}:! 

.. ~ ......... $:.' 

··········· 
$1,·11\1,\\,•\I s-1.1 rn ~i;. 

$;'lV.1'ti1\J ${i~U, ~"~j ·1 
.1.·~ U'. 

S!>. ,11~1. \11~ S1i, S:1~\ ~:1·; 
!J;ll•~.siO ~;i(~\·~ :"~"~ 

r •. 7 ~11 II.>. 

$'.!-1,21\.~.:i:i~ $;\II, 111, 1<411 s,1; •. "1""" ·,~( ... · 
$8,lli\l, llH $;.?,ll4,H,~:!fi ti~\).*',..!-, itd~&I 

aa. 7 : \\,U ~ 

D~clndes 11~;lrnlt11m nnd bituruinouA ro~;;;~~;;;.~;;;J~~~~-:1~~-;;1;c1:;::-grlndstoncs-,1~;~1 ~:~;,~~mw,, gypsnm, \\•1111 11111\ zhw nl''" 11\h.t"ll"'• wl11•t,tnt11•s, 11111! '"~ O" 
stones, sandstones and qm1rtiltes, s!llceous crystalline rocks, anc\ t11lc 1U1d so11pstnnc. 

The 011erators classed as industrial combinations and uniform t1mounts woro not r<'po1't(•d for t'npit11l in\'l'St•·•I 
·engaged in the production of iron ore gave employ-· in all brunches of tho mining i11dustl'y. ancl tlw -"Inti,. 
ment to 49. 3 per cent of the wage-eurners ltnd in value ticfl can not h{\ acceptt~tl ni,; l'l'lll'l'HPlll i Ilg' tl1t 1 11d tml 
their products fOTmed 58,3 per cent of the total v,alue of value of tho mining properth•i; or tlw mnon11t of t•11pih•' 
all the iron ore iwoduced cluriug the year. While only invested in the indnstrv. 
14:.6 per cent Of the operators of copper mines were All of the objection~ to tlrn statistic:; for 1•npit'lll iu 
classed as industrial combinations, they gave employ- manufactures ttppl.Y with gre1ttt1 r fort·t• to t hP stnli:-it k~ 
ment to 43. 5 per cent of the wage-eurners !Lnd their for mines and qrntrl'ies, 1tnd t.ht\Y nmy 1>11 s1mmml'i:w1l ti:

products formed 55. 7 per cent of the total value of follows: 
products. 1. It is imposi-lihle to dnli11e tlw wur<l .. l'tLpital" fe 1r 

VII. statistical meusm·cmeut 1>0 that. it: !'hall ht\ tnugibh•. 

CAPITAL. 

Reasansforo not se01irh1g statist-ics.--It has been the 
practice ut prior censuses to include in the report on 
mining industries statistics concerning cupital invested. 
'The object was to ascertain the value of all mining 
properties and money invested or used in the businesH, 
whether owned or borrowed. In oTder to develop 
these amounts the inquiries culled for the value of the 
mine and improvements, including land, buildings, :fix
tures, tools, implements, live stock, machinery, etc., 
and were in harmony with those concerning capital in
olnded in the schedule for the manufacturing und me
chanical industries, but the statistics for both branches 
of industry lutve frequently been referred to as 
untrustworthy and de1usive. lt is evident from the 
various inquiries made at the Eleventh Census 1 that 

1 The following indicates the character of the inquiries used at 
tlle Eleventh Census: ]'ol' mi1101· minerals the inquiries called for 
"total value oi mine and improvements, as at present developed, 
distributed as follows: Land; buildings and fixtures; tools, imple
ments, live stock, mac11ine1·y, and supplies on 1rnnd; cash not 

restricted, and uniform. 
2. The inquiry cretttm; lllOl'l' prt>jmlk.t\ 1iml nrn11.-.1'"' 

more opposition to the prog'l'l'l'.lH of thl' Pllllllll'l'1ition limn 
ull of the other inqniric8 unitod. 

3. The vaJue of ' 1 fixed capital" ·· lttntl 1tucl ln1ilding-s 
is dependent upon conditions of whieh ii cPnsuH cull t:n kt• 
no cognizance. 

4, The difficulties n,ttencHng the coll<wtion of statistkl'< 
for live C!Lpitul-B cash on !mud, billH r1~e(1.irnhle, llllH!'f ·· 

tled accounts, etc."·-preeludo tho possibility of rcliahli· 
results. 

5. It is impossible to eliminatn tlrn Lluplit•at.lon in grni-<" 
assets and credit capital. 

6. Good will, putents, mining rights, ('tc., nre forn1i-; of 
capita.I for which no ~mtis£actory vitllH' t'ILll )>(\ ohtnirn•rL 

7. Many mining companies luwe. invel"tnumh; othN' 
than of the amounts reqni.recl to e1trry on tlwir bm1hu•:-i.:-; 

reported in the foregoing items." Tho instrnetinnH reqnirell thnt 
the amount of capital should be stated Ao HH to indmlo uot onlv 
the amount of capital actually iuve~ted in the hut-iinl'~H, l\.'l in larnf. 
leases, mineral rights, rights of wnv, prh·utt~ milroacls, hnil1li11g-t1, 
tools, and all other forms of property, but also thnt U8ed in carry-
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itnd y<'li constitntiug :t part of tlwir ('apitttl, Httnh :tH mil
t•rntds, :·:1t':u11ships, 1tllll tfotlH•r lamb, H!Hl it is i11q>ossilil11 
to HPgTPg·ate Llw ~apitnl that portn.illH Htrictly t.o rnining'. 

8. A muuht>t' oi' mirn•:-; are opl1ratrnl ttmh•1· }PasPH. Tlw 
il'HHPl's fnmish the CPusn:-; mportH, hut luwll no know 1-
eclg(\ of tho v1dtrn of the rnhrn m· th!\ mpitnl ill\'PHtml liy 
the IN1Hor in land, :-;]mfts, nrnchinory, etc. 

H. '.l'lw. mluc of it minl\ b <ltt0 (•hinfly to tho l'lmnwtnt• 
anrl amonnt o'f ore suppmH1d to be in the rnirth, 1wd i:.;, 
then1l'on1, larg!\ly :-;p(\euln.ti ve. 

Thn net of CongreRR of March H, 18!1\l, wits tlw lirHL 
cnnHUH law that Hpl'citind t.lw elrnmct(\l' of tlw inquirirn.; 
to be cmhriwed in tlw schn<lnll\ for m1wnl'1t~'.tlll'PH; 1trnl 
the "iimonnt ol' t•npital inYl'Htod '' formrnl 011<1 of t;lw:-m 
inq mries. Tho sauw Jn w provi<lncl for tlw <'<\llHtts of 
mineR, mining, ttncl minnralR, hut in nmt11rn1•11ting- tlw 
{lifforcnt Rul>jccti,; to l>o inehult\<l in tho' n'port., 110 

reformwo W!lH made to the ctipital im'ost,p<l, Th(\ 
ahso1we of 11 definite p1·oviRion of law nntl tho 1111HatiH
foctory c•.h1tr1tetor of tho Hl:!ttist',il'H c01wnrni11g t•n.pitnl 
colleet:ed 11t prior c<mHUHm;, juRt,ifind the omis:-;ion of thi:-; 
in<p1iry from tho mining· t•l\11HllH of Ul02. Tho rl\po1't 
for thiH cnnsnH, tllllr<rforn, contains 110 hd'ornmtion t•<rn
cerning tlw value of Lhn mining- property or tho 1wtnnl 
~tmount of t•1ipitn.l inwHtPd in tlrn inclnHtry. 

Oapt'.t111lzat/011 1!t' /m·o1'}101•1!t!'d 1~11111p1wi1•8, liy m/11-
·l?l'llls.--ExclnHin\ of Urn protlttcLR of mituml-g-tts an<l 
p<)trolnum Wt\lls, HG.II per cent ol' tlrn mining prodttdH 
·of the country tlnring Hill~ W!tH protltt<.md hy inwrpo
mtnd c0111p1rnios, mHl tlw provnlmwn of thiR forlll O'r: 
ow11mHhip irnlie1ttoH tlw. tleHirithility of colleeling' Htlt· 
th-1tics concnr11ing· tlwir mpit1tliiation. Whiln tho c11pi
btlbmtio11 of incorpomtctl cornpnnin:; il'I not tho truu 
valtw of mining propnrtiPs, IH'VUl'tholt~HH, thll eompan.inH 
arn in po:;ition to g·i1·0 !Jw mnount of t•ttpit;n1stcH·k1i11tl 
holl(lell in de btrn l nt'sH, u.ncl i n<p1il' i (\H ema:P I'll i ng s lll'h 

vn.lnoi4 can be 1tm1wert\Cl rrnHlily. 'I'ltn cm1suH :-;ehnduln, 
therei'ort\, contained tlrn following in<1uiri<'s: 

ing on the lmHineHH. This Hl,tttt•llllmt., to lJl\ c:<1mploto, Hhoulcl in
clude aH capital "ull mrnwv h11rr<1W<'<l, HH wt>ll HA uc1:<1lllllH haring 
R long tinHi to l'tlll. 'l'h!\' i<lmt iH to got rntu1·1rn<l HH t'apital nil 
money in\'t!Hh•1l all<l UHt•1l in tho liuHirn~HH, whotlwr ownrnl liy tho 
pnrty nmking tho rlltllm, or l111r1·0\H~<l. The \•alno of laud, lix
tnreH, otc., Ahonl1l bll PStin11tt(~1l at. whnt tluoy are \\'ortb 111· wonlrl 
coHt in l81Hl." The inquiry for the prncionH nwt.alH cnlh~1l for Hl'P" 
arato m11om1t>1, HH EollowH: '1'<1tnl preHeut aetrnil eaHh vahw of 1uinn 
and mi11ing ]1l1t11t, $--, to ho rliRtrilmtrnl l\H follnwH: l'roHtmt 
netmil ('ll~h \'ttlno of lmil1lingH 11t mine, $--; prmwnt 11ct:u11l 
cash Yaluo of milro1t<h1 nn Hnrfiwo, $--; ]ll'('Hont m:trntl e11Hh 
v1tlul\ of mnuhinl\ry of nll kirnlH nlinvo mul hulow gt'OlllHl, ind1Hl· 
inµ; 1nm1p~, e11gi11t•H, liuilor~, c!ll'H, t[Joll-l, titc., $--·; preHent ar.tmtl 
cnsl1 ml mi [Jf mH ler1,v·[Jm11l impruvtmHJUtH, ind !I< ling A hafts, tun
nelH, 1lriftH, t.mmw1iy~, otc., $--; ]ll'eHont nctnnl ·t·ash yu!un nf 
mine Hllpplil'S of ult kindH on lm111l llet•embo1· a I, 181\H, $--; 
preHl'Bt act.mil 1•nHh value of the mine itimlf, t~xdnHive of tho abovti 
1tpm~, $--; eush not rt1pll!'te1l iu the foreguiug iteimi, $--; 

:1. Cnpllul ~[o:·k, l1011tlH, tlivitlt~tHhl, llllll HH8e1-'~llH'lllt-1 (if 11,.ll illt'(ll'JHl)'HtHl l'Olll" 
pn11Y): 

Autho1•iz1\ll , •.. ·~···. ··~·. 

l"Htw1l lo lh<' l'11<l 11f Lilll 

llONllS. l'Hl·~Plrnlllm HTO('H ... C'Oi\U1Ill~ H"l'tU:li .. 

'l'ot.ul 
Numl11•1'. llltl' 

VtlhW. 

N11mli111· 
11! 

."il~ill'llH. 

Totul Nu1nhtil' 'l'otnl 
.pnr of p11r 

Vllllle. Hllltl'l'S, ''11111", 

$ .................. $ ................ $ ••••• 

)'l'l\l' ............................ $ .................. $....... . . . . . .. .. $ ... .. 

l1ivi11<·111lH 111111 in(l!l'l'"t, If 1111)', 1uli1l 1l11rl11g tlw )'<'ttr: 

(~nmm11n Ht11uk1 ntle ...... ·~·· ............................ : nmou11t1 $ ....... . 

l'r11f1~l'l'lHl Nlouk, I'l'Llt! • ................................... H: mnottnt 1 $ ........ . 

BmulH, mt" .............................................. ; 11mo1111l, $ ....... . 

AH,llHHnwnlH: 'l'ol<tl 1t111on11t l<0vlrnl, if 1111;', Hhwo org1n1lml11111 of 1'0111-
p1111;· ................................................................. $ ...... .. 

I 11 thll nut;iori.ty oii nn1-:10H (',11(1 cn.pititlhmtion given in 
ltllHWm' to this i11<1uiry inelndml v1thwR incident. to l,Jrn 
opnm!io11of1tll ont<\l']ll'ismi, in<ln:-;tritil 11rnl (\ommorcittl, 
mrri(\d 011 by Urn <0omp1t11y r<lporting. For i11:-:ta11cn, 
if ltn iron !\Ollljmuy ownll!l and opemted 1t crntl and an 
iron mino, tlw }H'oludiilitfoH tll'l\ t.Jrnt its total capit1iliw
tion waH l'(lporL(I<\, it. h11ing- irnpoHsihln to HllgT<\g1tt11 thn 
t\lllount r11p1·0:-:ont1'd hy l'lteh mining opPr1it.io11. H iH 
prohu.bln flrnt mining· WttH t:lw l>l'im1u·y ohjt•c~t of tlrn 
for11m!'ion of l>IHI umjol'iL,v of th<1 t•on1p1t11im~, hut" in sonw 
(!ltH(\H mining· WILH HttllH(\J'Vi(\11(', to othni· i11tt\J'(\l'ltH, !UHi, in 

tt fpw i11Rt1t1H.•<1H, wlrnrt1 th\\ mining- fomwcl only 11 Hlllttll 
proportion of tl1t1 intm·nHtH of tlrn C\orpomtion, no <'H,Pi
!;al Hl.ol'k was l'l'TJOl'tllcl. Tl1t1 P.it.tHlmrg· Plat,n Ul1tHH 
Co111p1111y ttnd t.11P. A11wri<·1L11 8(\wor Pipo Co111pany arn 
<1orpor1ttioni4 of this c•h1ir1.wtm. 'l'hn totals, t.horpforo, 
emu not bl\ 1weopt(\(l ttH Cho capitalii1tlfo11 ol: mitring on
tnrpl'isos <1xduHil'\\ly, nor e1t11 thn clividonds pnid be 
!Wl'Pj>(t•t\ HS (;}i(I l'(\HUlt, of lllillillg' O)ll\l'lltiollH ou\y, 

li~xclttHin1 ol' thost1 nugagPd in t:lw production of 
1rntuml g'llH a11<L pntroloum, Llw1•t1 wc1rn 4,318 ineorpo
mtrnl c0111p1tnil1H n11mrtml ttH nug·1.tgod h1 tho mining 
iml uHl:rit% Of i,hiH munher, -J.,045 ltllHWPrecl the 

valuo of mill, rirneitJng, 01• otlwr rtuhwtion \\'I.irks, excln~ive o.f 
mining 11m1u:1rty; prl~H<.mt nclaud PU!lh valm1 of lmildings, $--; 
proRlmt 1wl.tHtl muih vnluo of mtwhinm·v 1uHl plant; of nll kirnlH tix
l'Hpt lmildingH, $--; prtisont 1wt.nitl cnHh veLluo of supplius on 
lumd llecmnhL!I' lll, 1880, $--. Jn n<ldition to theim inqniriol! 
a eirt·ular ltittor issu(){] tu tho euumerntors on Mny 20, 1800, in
Htl'llet.l~d thorn that: tho total aetnal v1due nf tho ontiro mining 
plant nt; Urn eloHo of ]881l Hhoulrl l1t1 given without regiml tn tlw 
e1ipit.nlizntion of tho rn>rporntion or firm. Il tho land W!IH nwnPrl 
iu foe or in miuoral rightfl, tho numlmr of neros uttaehod to tho col
licrioH m11l nuder cfovcilopmont, togotlrnr with ita notunl value, 
Hhnul1l lrn Htl1tE1d. In tho CllSO of )~)!\SOd html, it Rhonlrl l>o jll'IWti· 
mihlo for the leHset~ to givo tho vnlne por ncro of the tr1wt m11lllr 
dove.lopm?nti 1uul ,nn effort should he m111lo by tho mrnmern.t?r to 
obtmn tlnH c 11tn either from the his~ce, leHsor, m· otlrnr nillnhle 
nuthority. If sovoml cnllitll'ios were drawing eoal from the i<anrn 
b1111k, the V!tltul Cit tho !\Cl'Cl!lge for tlw S!lllll' trnct HhOUhl he treated 
-011 tme schedule and omitted from the othe1·s. 
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inqmries concerning capitalization. A large propor
tion of the production of petroleum in PP1111sylvnnia, 
N<nv York, Ohio, Tndiann, nnd West Virginia, and al~m 
1t considemble amount of tho natural gas proclucod in 
theRo states, WltH covm't'd in tlrn rPport of the Standard 
Oil C0111pany. In amiwering tlwsn ii1qnirics this com
pany gave an estinmte of the ('!tpitnl stod:: nncl hornls 
it con:·dtlerecl clevotc<1 to production, elimi111iti11g, ns far 
ns possihle, thn sl<l<'k inci<lent to thn relining nncl to 
entN·priseH not dircdly connected with procluc:tion of 

crude petroleum. Tho company also roport<~d it-; 
iimbility to give tho m1mlier of incorpomted eornpanip:; 
whose production of petroleum honght by it wn:-1 
iuclntlecl in its Hdmdule:->; therefore the mtmber of 
i1worpomtod com panic:-> g-i ven in Table 2(\ for pctroluu111 
t•1t11 not be accepted as the actual nnmi>ur ongagwl in ib 
production. ThiH tiihlc p1·e:-:ents t)lie :->tatistfr:-; of enp· 
italization fo1· all iucorpomtt•ll companies for PIH·IJ 

mirnn·itl and group o:J' mineral:;. 
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Considering the total for the United States as 8hown 
by Table 2G, it 1tppmtrs that of the 5,38ll incorporntecl 
companies operating producing miuc8, 510 :faik;d to 
answer the inquiry concerning capitaliimtion. The data, 
furnished hy the 4,87G companies show that they were 
anthorizod to issm1 :-;tock and bond:-; to the amount of 
$3,801,2G±,BH2. This total hi compmmtl oi' l,2B±,500,al:>7 
slrnre;; oi' common and preferred stock, luwing a totnl 
par value of $3,±±0,rn,1.,us'T, and .of homhi to the vnlue 
oi' $80l,OGD,l1±5. The cRpit:nl stock eonstitnted H0.5 
1wr cont .of the totttl authorized capitnlization ttud is 
emnposNl o:f prefor1·ed stock to tlrn vitlne of $21 i3,!Hi7,o57 
and co111111011 stock to the value of $H,22±,:A;l7,!ia0, tlrn 
two J'orms of stock constituting· fl. :·l tllld 03. 7 per ceut, 
respe~Jtive ly, of the total~ Of tlie total authorized cap
ital stock, $2,H02,8Bli,544, or 8±.4 pur cont, hnd been 
~ssnccl u,nd wits ontstttnding- nt the onrl of (,Jw. yeitr. The 
par v11lne of tho comm011 stock issuNl 1m1mmtcd to 
$2,718,70G,H84, en· 84.8 por cent of such stc){'k nnthor
izPd, fLlld the par v1tluc of the prnfenecl 8tock: lssnecl 
amounted to $U\'1,0:~8,f>(\O, or hlf>. ~ per ePnt of the total 
authorized. 'l'l.w par vnlno of the bonds formed H. 5 

pm.· cont of the authorized capitalizntion and the par 
vnluc o-f the bonds issued amounted to ~:-.lH,8SB,H14, 01· 

!I. 8 per cent of tltP total eapitnl stoek au cl lion cl;; issnPd. 
01' tbe $72,±Hl,H13 reported ns paid in <liddends. 

$G3,610,9GD was pnid on common stock nnd $H,80n,nH 
on preforred stock, representing an aventge rnto of 2.H 
and ±. 8 per cent, respoctin•ly, on nil snch stol'k isstw1l. 
_The inter<~st paid on boucls amom1tecl to $l:·l,G03,!l~±, or 
'1.3 pm· cent; on the par Yahw of the $a1±,H8i1,!.ll± rt•· 
ported as iHsttecl. Tlwse pcrceutng(•s of diritlends n11d 
in tel'l!Ht are compntPd ou the total a1110n11 t. of stol'k arnl 
lionds issued, irrespective of wlwther diddeu<ls or intPl'· 
est wore paid hy every piutirnlnr <!orporrttiou, n11<l 
tlrnrnfore the per<'entngo of llivicl<'n<ls is n, tot.al rnturu 
ou the total outstanding· rnpitnlization of the mining 
corporations. 

.Diolrll'ml 1m1;1:11r1 e11111JH11i/1'8.-Kx<'lnsive ol' 1rnturul 
gas mid pdl'olmun, l,1±2 eorporutious rnportocl tlH' pa,\·· 
ment of diddencls on commou or proforrp(\ stol'k, 01' 

interm;t on bond,, during the year, nncl tho stntisti1•s 
for tlw eapitnlization of thesn 1·1m1panies are prc•sentl'tl 
in Tnble 27 for each mineml. 
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. -· 
'!'0!111 .............................. 

2 Asphaltum and bituminous rock ........ 
a H1iryteH .................................. 
•1 Borax ................................... 
Ii r.1c1r1c11t ........ ................................. 
(j Cltty ..................................... 

7 Coal, 1mtbmeitu ......................... 
8 Co1il, bltumlnonH ........................ 
9 Copper ore .............................. 

lO Corunllnm anti cmcr;• ......•...•........ 
11 Cryst11lllnc quartz ....................... 

12 Feltlspnr ................................. 
rn I Gol<1 ntHl sliver .......................... 
1-1 • Gmph!tc ................................ 

i~ ~;f81~~,~tr11 .)i,~·i.ii, · ir1i;(ii1: ·,;;1;1 iit;i:riice:::: 
17 ll'On core ................................. 
18 J,erul nncl zinc om ....................... 
rn LlJU!iHtLm<:s llncl dolomites .............. 
20 

1 

Mm·blo .................................. 
21 11Ilnerltl plgmentR, m·mle ................ 

22 Pho1-'phn.to ro(~k ........................... 
28 Prt.~<dorn; HtoncH ............................ 
2-l QukkHilver .............................. 
2ri S1mc1Htnnes n11cl TmrlzltcH .............. 
20 Slllc11onH cryHtall nu rockH ............... 

27 Slllctt snntl .............................. 
28 Sllite ..................................... 
2ll Snlphnr ttrnl pyrite ...................... 
30 'l'1dc auc1 smwstonc ...................... 
--.----·-----.-·--------

MINES AND QUARRIES. 

TAm,g 27.-UAPITALI:!,ATION OF INCORPORATED 001\IPANIES PAYING E!TllEll 

Nun1hcr 
of mnn
p11nie~ 

J\Ul~ItEOA'l'l<! U.A.PlTALIZATION. 

Dlvidcnrl" nrnl 
Interest. 

CAl'l'l'AL HTOCK, 

Totnl. 

P~W~\:H ---·------------ 1--------------------
rlemlH nr Authoriicll. 
lntereHt. 

··-----~- ... ~.~~· -·--------

1, J..l2 $1, 701, 116, 603 

Isstied. 

----------· ~--· 
$1, 52·1, 062' 218 

--~----
~~:;.:::.._-;:.:.::;;::.;:;"_;;;:._·~---

2 300,000 800,000 
2 258,000 237, 000 
2 2,2f>0, 000 2, 150, ooo 

fill ·1·1, .JM, !)00 '11, lOii, 670 
12 2,382,000 1, !)2'!,000 

mi 136, lil\8,822 133, 219, 772 
51H li70, 208, 79ll 510, 833, OO·l 
~2 33;1, 7H.a, um 281' 22li, •157 
1 3, <JOll, 000 J, 7.m,soo 
1 2fi(),000 ~mo,ooo 

2 lUH,000 1-18,000 
.11>2 2\l!l,0:17, 7fill 2·12, 100, 1~5 

2 \15,0llO \18,00ll 
8 7lill, 000 7-1-J, llOO 
1 ltlll, 00!) lllll,000 

f}2 2o:i, 1~r,, auo l'iU, fi11, ilill 
•JU .tK1 2~:!, UUU H·l 1 1:.?S~fifiO 
!19 2H, H7H, (l(Jll ~o, 1111, um 
Ill t:l,llllll,@U 10, mt!,noo 
fi .1.10, :mo ·J:l6,GOO 

22 II, 70ll,~Oll u, a~nl auu 
l lll0,000 100,000 
7 rn, ri-1r., ooo Ill, o:m, liOO 

25 11, ·1Hf1, !Hill u, 07\l, ·mu 
•la rn, 0011, rnio lll,Otl7,800 

l 

Amount. 

SOH, U!iG, 182 

13,000 
H,6-lO 

2:n,mm 
l 1 D~0. 1 ti:.m 

77, 300 

l\7!.!fl 1 ti(H 
2H, ·17fl, mm 
1 .. 1, ~mo, no2 

3•1, HGll 
J0,000 

H,HOO 
10, HlH, l!lli 

9,i<Bll 
l17, tlllll 
lll,UllO 

ll~xrio, rnn 
~1 7~G, 2lrl 
1, oou, 8\Jn 

:m:l,f1;l0 
14,~Xll 

:\7ii mm 
20,llHO 

1i7, \JU.! 
a1r1, ~1·11 
-11a, au 

H11tupel' 
eent on 

totnl 
l~ttpltn!. 

-----
•1.fi 

4.a 
3,ti 

lll. H 
a. 7 
.J. 0 

4. 3 
,1, f> 
f>.l 
2. 0 
4.0 

5, g 
'1.5 

JO. ti 
9.0 

10. u 

a. !I 
~.u 
<l,ll 
H.1 
3. 3 

•1.1 
20. 0 

O.!I 
}',4 
·!. 7 

Au thorlzcll, 

,_ ---···-.----·-------

$l 1 •1fr1,H89, 275 
-·-· 

30ll,00ll 
f1H,OOO 

2,2fi0,UUO 
87, ll31i, fillll 

2, 051,000 

liO, i:17,.JOO 
·lHl, 39f>, lillO 
327, uxa, 1~0 

3,UUO, 000 
2UO, 000 

1\JH.000 
2U21 737 I 7flll 

7fi,Oll0 
70f>,Oll0 
lUO, Ollll 

182, 4·12, HOO 
Bii, 707,00U 
Hl,iiOX,fi\10 
10, .rnn, ooo 

:im,:ltlu 

K, a~m. ooo 
lllll,000 

111, ·1110, 000 
H, !120,000 
\1,872, 000 

Issuetl. 

Amount. 

-----------

s1, 200, mm, rn7 $fili1 700, 9·1H 
,,,,,_, __ ,, __ --- -- ------~·----~ -

:100, 000 rn,ooo 
f>H, UUO ~JtHU 

21 lf)O, 000 281,(i()() 
3f>,02!1, Uill 1,20\l,tltii 
1,Mla,ouo 59, lUll 

•lll,fi73,Hfi0 1, u:\ii, •lfiU 
387, n12, .1~.m 17,:lfi\1,Ml 
~7fl, 2:!fl 1 H~7 l-1, 111i,Oll~ 

1, asr;, HOO 10,HllO 
2/ill, llOO 10, O\Xl 

J.IH,000 H,HOll 
~ar), n2t, i~m 10, ·li1-l, 7~-1 

7fi,Oll0 I<, 7.~I 
UUll,OOll tH,ilOU 
lllll, 000 lll, lltlO 

ltH,·l7-l,fi7ll li1:l:!ll,·U1ft 
~H, HflH1 flf10 2,riou,orn 
1r)Ju:-111,mm 7fH,ll:H 
H,!lllri, lllll 2:m.~mu 

81<1, lillO 11.·lil\I 

HI 1u;, :iuo :nn, ~on 
l!lll, l)LJI) 2l),lillll 

lH,Hllll, f1l)IJ 171, llll'l 
K,lillfi, \JOLI ~70,llflti 
7, lllU, :l(l) :lKil,·t:i~ 

Hui.· !4" 
··~·Jil 

f.' ,. 

~ ~ . 
i.ii 

·~ l "" ;:: '.~~ 

.. ~ '" 

* 4 '>e; 
{t !I ,. 

".\' 

~.: 
ll 
''I . .,· 
I•' 
.. , 

·~ 

,. ,, 

' . 
t:ll, lUO 117, 117/i 2,·HHi 2.1 \10,000 7tl 1 Hifl .... iii;1r.i· .. rn ·l, :l71l, KOO :l,li02,ril)t1 l·lfi,f>W •LO 3,3f)l, 300 2,U:l7,UUO 

1 till, uno l\ll,llllll 2,-lllO •1.0 nu,1100 1:0,11uu ~,-llHI 
7,-lllll, 000 Ii, 70kJiUU IO:l,\lllO I 1. fl ll, 700,lllJO O,llll!,f100 ut, :mo 
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'DIVIDENDS ON RTOOK OR IN'l'El{ES'l' ON BON.ll8, HY ~llNKHALH: l\l02. 

guN uncl petrolPn1n.] 

(~<HUllHHl, 

$1,21->li,510,908 $1,lll\1,:l:!fl,.l~H 

BOO, 000 
fiH,llOll 

2, ~mo,ooo 
:~2, 1fl7, 000 
1, 001, 000 

fill, 077, ,100 
3tl:l, fill'i, ri:~q 
817,Ultl,li2fi 

illlll, 1100 
f>H, UOll 

2, mo, uou 
!.W, ?rm, mm 

J,'J•tll,000 I 

·rn, tma, 7flll 
'l''·I 'l'>'l 77H 
2n.1: li7:l: ·121 

CAl'l1'AL H'f()('l\.-Ptlll( illllt'll. 

Amount. 

S·i 7 I U72, :.!i2 

J:I, (XlO 
2,tHO 

2:11,lillll 
\lf1H, :li\7 

nn,m.JO 
1luaa,2m 

18,!.?!171rnm 
J:l,iill7,(1]2 

Attlltorii1«1. l!-18\ltitl. 

l>lvi<h•t1tls. 

Am111111I. 

~. 7~H,li7l 

l\nt1• ]H't' i 
t'l'llt. i 

r..x I 

Anth111•ir.rnl. 

$2\111, 277, fl~ 

Ammmt. Htltllpl!r 
t~en t. 

...................................................... 1 ............................................ · .... · .. . 

.. • .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. • .. • 2011, 111111 I 7\1, llllll il, 11011 a .. 1 
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2 
a 
•I 
Ii 
6 

2,000,llllll 
~f>O,llllll 

11 17U1 HOll 
2f>O,ll00 ....... iti;1ii1u· ...... 

litill,0110 
lil,Hilll, 11117 
111,\lliti,ftllll 

f>Oll,llllll 

tH0,1110 
li:t, IHH, t\.17 
1u,r.r11,r.11u 

~llti, llllll 

11.r. 
11 .. 1 
·l.:I 
ri.n 

::: : :! :;i~;;;;l;l:I: :: :~;;,;,;Ii ;;I;: : :: : : : ;;l;I~ ;;1::1: : :: : : : .;:.;: 
!UH, 000 

285, 110, miO 
7f>,llllU 

701i,ll00 
100,llOO 

123, 9·JU, HOU 
lM, •107, OUU 
tfi,ooo, riuo 
7, UUli, 000 

3fil,:lUO 

n,an~. mm 
HKl,llllU 

lri, 1011,Ullll 
H,Hun,ooo 
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!lll,OOU 
2,m11:mn 

tlil,!Xlll 
·I, 7011, 1100 

J.18,llOll 
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~1nm1,ooo 

till,Otlll 
·l,lill\1,01111 
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111, l~·l, 711 

.~, 7liU 
lil,8110 
lll,11110 

:!, IH:l,•1·111 
21 ·Hli,·17ti 

liHI, :ma 
t:lH1 ~.'Ill 
111.~m1 I 

ti\l, 110 I 
W,111111 

1;,11,·l\ll 
•Ir) 7'l' 1 

~x:1;.1ilK 

f1,t1 
·L·I 

11. 7 
\I,:! 

JO. II 

!.!.~ 
!I.II 
f>.ll 
:.?.:.! 
:.?.\\ 

··············· ............................ ·········· 
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84 MINI~:s AN l> QUARRLE~t 

The p!Ll' value of the tmthorize<l capital :-;tock and 
boncb; of the 1,1±2 eo111pa11it!H paying citlrnnlividemb or 
inte1·e:-;t on nJl or piut oi' their capitalization an1om1tecl 
to *'l, 751,ll(l,H!lil, or 'l(l, l per ePnt oi' tho total author
izt>rl capitaliznt.ion oi' Rll eompnnios repOl'tml. Tbn lllil' 
vuhw of t.lw cmpital :,;tock and hond,.; iRl-lllPtl h,r tlwi-m 
compauiec: anHHllltPtl to $1,fi2,~,lll\2,21t', or ±i..i- pm· (\l'llL 

of the tohtl a11wunt is:-;twcl hy 1Lll cornpanieH. Tho t•api-

tul :-;toek: arnl bonds netnall,r i;.;s1ted hy ('OlllpaniPs paying 
either cli ddend;; or intmP;;t l'omtPd 1'17 .1 pH <'t!n t of tlwi l' 
total allthorizecl eapitaliztttion, and tlw (liYidPnds and 
inten':-;t paid by tlwm rt•prPsentl~tl it retu1·11 of 4.5 pPr 
l'\\llt on t•1tpit1tl :-;tot'k arnl lmnrlc: nt•tnal1.r is;-;m•(l. 

Tnlilu 28 c:lm1YH thn amount a!Hl kind of' t·npital stcH'k 
o!' all com1mnirn'1 pnying lliYilleml;; un cornrnon 01· prn
l'errPcl c:tock. 

'l'A11I,Jo: ~8.-CAPI'l'AL STOCK OF INUO!U'OLtA'l'i':ll CU:\U'A:"ili<}c\ l'AYlNU. IlIVIDimDs ON CO:i'.IIMON Olt'PHEFEUH!m 
:STOCK, BY l\l!NEIL\L!-1: 1\102. 

[Ex"111sl1·e ot 111itnr11l gas lltHl pl'trolomn.] 

MINBUAJ .. 

-~--·----··-·-·-. 

'l'otul ... .. -.. --... -.... 
Asplmltum 11n1l hitnm\nnu~ 

1·oek: ......... .......... -- - . ·· 
R11.1·ytuH ••.••••...••••••••••••• 
J!Cll'l\X ........................ 
Ctn1rnnt ....... H •••••••••• u ... 

Cluy ••••..•........•••.•.•••.• 

C:oitl, 11nthrndtL'. ........•.••. 
Co1tl, l>itnminouH ............. 

Ntunhe1· 
o[ itwor
\HH'itll'<l 
l'OlllJltl· 

nit1H. 

!11!1 

:m 
H 

~() 

·HJU 

Authol'izl'•l. 

$1 1 !.HX, OUO, ·17/i $i,o.m, illU,'..!tifi !tfiti, 70(), \J.1a 

I 
3(10,lll\O :1m1,11m lll,\.ll\ll 

fiH,0110 fiH, llllll :J, tilU 
~. ~r.o, 1100 ~1 lf101 l100 ~:11, lillll 

~m, x1r,, mm ~·t, ;17.1,:m11 I, :.!ll\J,tili7 
Ii()]' 000 :liH, llllll r.11, IUO 

111, 1711, ·1011 ~ri, 1riu, mo 1, n:m,-mo 
B~~' !JliH, tillO :.!~fi, ·lfl.l,f>OH ti,:mu,Kn 

Copp\\\' nre ..................... 2ll a'!0,·1~a, 12fl 2HU, :mo. U1.!7 \.I, IHl,ll\1~ I 
l\I, KliO \ Cormulum. nrnl mnt.HT ........ l :l,llllll,llllll l, 3Hf1,Ktlll 

Cryst11llim• <1nurtz .•••••••••.. I 2fi0, uoo ~i10, !Ill() Ill, Olltl 

F1ilclspttr ..................... 
,, !UH,01111 l·IH, tlllll H,8110 

Gol<l 11111\ Hil\"C!I' ............... 1:1n 2 l:l, JK7' 7fill 1m1n:!ll,:mr1 lll,·l·>·l,7H 
Gmphltll ..................... 2 7i>, rnm 7f>, lll\ll H, 7fJO 
G'l,"um ...................... Ii 020, 01111 ~i~ll, 1100 1;1,:1110 
Iii 1rnorittl c1u·1h, trl!'nli, and 

IHHllil!et ...... n •• ~ ........... H Hill, 0011 1011,00ll 10, llllll 

Irnn ore ......................... ·lil na, 1an, aoo lr.7, ·187, 070 n, :trn, .wr; 
T.1Clt1l lllHl z.hrn OI'C! .......... .. .JU 81i, 707, OIJO ~S 1 ~f>H, fli'Hl ~ 1 flOl1 1 0lf, 
LinwHtm1cH 11nd <lolrnnltt•s •••. 811 ]~, :IHti, ~ll() Hl,11118, il:lil 7f1l,f>:H 
M1uh1" ....................... i> n,:Hii,Oll\l n,:mri,rn1t; ~:m,';!M) 
Miueml plgm1:nts, 1'l'lltl"·--·· ·I :m,:mo :l:ll,lll\\\ 11,·ta!l 

Phosplmte l'<H•k .............•. H ;,, llii, 111111 ·t, \187, r.011 :n~1,·.mr) 
Precions ~trnwK ............... I llill, llllO lll0,111\11 ~ll,OIHI 
Quil'lrn!h·er ................... 7 rn,.wo, ooo JS,~tltl,i1lill 171, !1!11 
StttHlHtrnws 11ml qUl\ttzites .... ~l) f1,IHfl,Ollll .J.~l:l.·l\111 :.?iii, 0;"1H 

Si I irnmw; C.'l'~'Rtnl1i11u roekH .... :11 G,·172, 000 il,071,\11111 m·m,.1:1H 
Slltte u l,\\ll, :1011 I, "IUi,HlH\ 111, \(\ l 
snlphi1i: .~iiri ·r"i·i·iie::::::::::: 1 110, 000 tiO,llllll ~,.Hiii 
•ralc m11l Hllllpsl01w ........... :1 I\, :mo, 01111 .J,lllll,fillll !11,:JOO 

---·-"----·--------·-------

There wore \)1\) companies that ruported the paynwnt 
of dividends on either Cl'lllilHlll or prl'l'1n'l'n<1 :-;t.oc~k. Tlrn 
pnr value of the ituthoriv.rnl capihtl stoek of thP:-;e l'Olll

pauins amotrnt<~d to $1,218,IHW,,L75, or BG,,L pt'r C(lut uJ' 
the totnJ aut.horizod cnpitnl :-;t.ock ol' nll co111pnnios, 
and the par value of the stock ic:i:;twcl 111mnmted to 
$1,0,15, 7G0,2(i5, or :·H:l.O pe.r cent of tlrn totLtl <·tipittil stm·k 
issued by nll companies. Tho dividend:-; which wmopnid 
on cit.her or both o-r these nlaHses of :;;tocks amoimto(l to 
$5G, 700,943, or it return of 5.4 pm· t•.ont on tho ::it.o!'lt 
issued by such companies. 

Comnwn stock-Exclusive of tho companie::i cmgu.gell 
in the production of natural gas and potrolomu thern 
were 3, 7~4 companies 1mthol'ize1l to is>ine common ::;tock 
to the amount of $2, 721,510,!!55. 0£ thit:i immbor 

COMl\ftlN /'\'l'OCJ\'.. pJtgl"BlUtEll KTCH'.I\, 

:mo,uoo 
f!H,01111 

~1 ~?iltl, ll()tl 
2~, O:l7, Oil\\ 

i>f1l,l\Ul\ 

~n. 110, .wo 
~·lH, ~01, ;J:m 
~UIU,f1lU1 (i'.m 

~.i1\\ll,Ollll 
~rio, 1100 

HIH,lllll\ 
~a7, 711i, W'1\) 

7fi,l\1111 
Ci~ll,O()() 

Hlll,llUO 

Jiil, 7112, HOO 
:\.1, .flli, 11110 
ltJ,.fllll,~1111 
·1;:1-lf>,\llll\ 

mn,a1111 

:1 1 :.!l2Ji00 I 
1011,111111 

Iii, HIO,llllll 
r.,0~11.0110 

li,·li~,(100 
l,f1Jl, ;l(ll\ 

liO, \ll)l) 
a, :mo, uoo 

lH,m•1l. I llivi1lmclx. 

$'10 l Kl'" 'It'' 1$1". 11-" •i-" 
. :~,:':·.··' 1 · ,,. ,_, _,_ 

aoo, 11110 I i:i, 0110 
f!8,0llll ~.1\.10 

~. li1tl, 000 ~al, tiOO 
~o, 7HU, :rno OfiH, :m7 

a~::-:) uoo nr1, n\10 

~.-,, 71!1, ll:iO II 1, 11:1:1, ~fil 
~~·1,Ulli,li:W 1U,~H7,f>:lti 
i.!~tK 1 7tlU,·l'.n \ l~l 1 t\(\7 1 01~ 

1, 17\1, KIIii 
1 
.... 

~:il\,000 

J.IK,0110 H,Kllll 
18r1, 1nn, n~m 101 1~1, 711 

1rn, ouu H, ir10 
n~o. 0110 111, :mo 
100, oou I 

11(), l:I:!, 700 I 
~7, ~llH, ·11111 
u, .rn1, a;n 
·I, :lOfi, l\llll 

am, aou 

10,llllO 

:1, 18:1,.t.tll 
:2,·Uli-A7fa 

11x1,:ma 
i;m,'.!rln 

JO, ~:19 

Anthorizt><l. 

liO,Olltl 
lH, 701 1 01i7 
io, rnm, noo 

fitlll,111111 

·Ill.Hill 
uo,rm7,~Ha 
to, fifl l, r1m1 

~Oli, 11011 

llivl1\encls. 

:I, ~(18 
.1.rnti,ao;, 

·l-lH~ tlUO 
Lll,Hl111 

.............. ·············· ........... . rl, ·110, hUO r\, ,ma, ·\Wl i~~\n, ml~\ 

OH, tlliH, 000 ·Ii, ari:il a10 a, 1.m,rni!i 
~.:mo,1100 11 nm1, 1no f!:l,iHO 
I, ll77,00ll l,·llli,!llill 711, l~l 
~.mm,oou '.l,0\\l\,(\\\\\ 1m1,111~1 

.JO, 01111 ;lll,:!1111 l,:J1IO 

11 UO::!, fiOO t,uo~.r.oo l:li, OUll il,IWi,11110 
!Oll, lllJO 

H,fi\11\,iiO\\ 
·1, H~~' HOO 

l7V 1 lli1 
~ll,0110 

ti\il,.l\ll • • · • .i; :1\lii; ilili1· · · ·• .i; :1i1ii; i1i1i1· · •·· · · ~i; r,iii1 
~7r1. 7a:! ~m. ooo ~0 1 1iUO I, !.!:H 

fi, 07·1, uoo 
l,-lf1\\,HUO 

tlll,lll\ll 
B,~O!l,Ollll 

H, li8G com pauieti hnd rwtmilly is:;;uetl common stock to 
the par rnltrn "of $2,HlW,874,172. As :-;]10wn hy 'fohlt1 
\37 t.he par value ol' thn authorized common :-;tock of 
l'Olllpa11ie8 paying either dividenchi on onn 01· thn other 
cla:-;H oi' stock or interest. on bonds mnounterl to $1,28fi,-
510,D08, ancl the par value of the common t:itock ist:iuecl 
hy thn;.;e eompaniec: amounted to $1,l0\l,335,-±28i tht1 
cliridl~uds paid amounted to $±7,tl72,272, ii return of 4.ll 
p~ir cont on tho common stock i:-;suc<l. 'l'he:-;o 1ui10tmtt1 

includo common Htock 011 which· no diddendH were rmid, 
lmi; which wa:o i::isuecl by eomptwiet:i pnying rlivicleuds 
on preforrccl :-;tock or interest. on bonck 'There were 
8Hi eompiinies that reportell tho payment of diddends 
ou (•.ommon :-;t.oek 1rnd .the statistics for the eommon 
stock of these companies arc summarized in 'Table 2D. 



8lD1J.\IAHY AND ANALYBIH OF HEHlTL'l':-4. 

'l'.\BLE 2n.-Common .~tncz, i!f h11·11111urat.r·d 1·1m12i..mfr" pn2il1111 t!fri
dmil.< mt ~111·h ,J.ock: :f!l!I;!. 

Asplmltum and 1>Ituml-
n1n1s11·ol·k ..................... . 

11ni:y.t"'·· •.•••••.••••..•... 
]~ll'1'ltK , ............... ---- ...... .. 

m;~;:~~::: ::::::::::::::: ::1 
Cun!, autlirnt'lt,(1 ........... 1 

{~(lm:l, ·hltn1niI1ouN ............ : 
CH1PJ'lC~r or·u ....................... -! 
·Cr;·~tnlllue quurt2 ......... ; 
l'el1l"1"1r ................ ---1 
{h,ldl.mul ~llw•r ............ ( 

:)t~~,1~~:1~c::: ::::::::::::: :::i 
luJ11scirlnl 'l'nrl11, tripuli, I 

:mll1lJ. t1un1ill(!e ................. .. 
Iron orn ......................... . 
LPtHl n11d ziiw rn·1~ .. .- ........ . 
illim<.~~t1111eR .aIJtl dolcnnitl'~-
Mm·hl<\ .................... . 
Mll'lCl'til pigutt•utH, 1•rwlr• .• 
;PhOHiih1tW l'tJl!k .............. . 
1Prt1ei0'1R-Hlmu•s .............. . 
·(llll!\lrnil \'<•r ............... . 
-Hnn<,Rt1n1es 1t11cl ·!\ IU11'tzJ t•t'H. 
Hili<!POltH 1irv.s.ta1luw TIH~kH. 
Hl1tte ...... : ................ . 
:-:11lphm l\IHl pyrlt1• ....••.. 
~11nle .antl H<~u1r.-;:t,one •. 4 ••••• 

1 1110, Otlll 
::M oJ:l,U75,lll10 
,lJ ~7.IJr.7,11!10 
·~l ~. n~q,.!.!OO 

.ft 1, a1ri, 111111 
:s 2.u,:mo 
'II l,·llll,tltlll 
! 100,(1(1() 
n \1,•11111, (11)11 

1\1 ·l,\J!lft,'Oilll 
:13 .n,·ni:.?, 1100 

' 1111,:11111 
ii (:0, 1111(1 

.a110, 111111 

IUll,,()[10 110,llllU 
·l·l,1'.l•t,:ltlll ·a,·1~:1,.J.111 
:.!ti, 7i1H 1 ·100 ~. •l IH, ·lin 
i.~0.!.\,'77fi tis t. :rn:~ 
·I, Sflf>,'llllll 'l:\\l1~f1{1 

~u·1,:um !01':.!aH 
l 1 :J.~2"filHl ·17~1, 11 r. 

'Hlli,'11(1!1 ~(1,(1110 
H1 mlfl 1 fitlO Hill,·!111 
·1, Hiil, :JOU :.!7n, 7a~ 
.'l, 7711t \100 HH:l,•l:JH l 

·HllH .. Hll(I ~~ 1 U7tl 
lill,111111 ~,.111u 

:11111, 111!0 :t~.11!111 ' 

1.:1 
I.!\ 

Ill. s 
H.'I 

~(),(I 

7.11 
H. 7 
n.r. 
·I.II 
11.ll 
r1.r1 

11. 7 
111.·I 

10.11 
i. 1 

11. H 
~. 7 
:I.~ 
·I.~! 

H.11 
~II.II 

I. 7 
!"1, 7 
H.11 
U.f1 
·I.II 

111. 7 

Thi' Hll t~on1pauiP:-: !hat. paid 1liYidt•1Hl:-i on i11·1•fPl'l'1•1l 

:-:lm~k 1111! llll dirid1•mlli 011 1•011111iott :-:lod• Juul 1·orn111011 

:-:lock i:-:>-11ll'd to (.hn rnltto ol' )t\ts:J, 1:-lll,·l·li, or 1),(,S p1•r 
('Pillot' tlw ti1t11l ('()JllllJOI\ lllHl Jll'C't'Pl'l'!'d 1-'ICH'k l,.;sm•d hy 
tltnl"'ll t•onqmniP:-:. Tlw <lh·iclP11d,.; pttid <>ll lilt\ lll'l'frt•rc•<l 
:-:trn~k ol' tht•:-:t• l~OlllJHlllil•:-: 1tll!Ollll(1•d lo $f\, IU:!,i1H[1, I~ 
1·pt11r11 ol' (\,I lH'l' 1·1•11L 011 tlm ]>Ill' \'1ilt11• oJ' :·nwh :-:tcH•k 

iHH\ll'(\. 

Th11 t•ommon sto1•k issll!'tl and llll whil'l1 diritlPnd:-i 
Wl\J'l\ pnid ltlllOtlllll'(\ tn IJ;HSj,K\\1,-l·IK, ll\' only :!\1,1'\ \ll'l' 

n1111t of thn total 1tlllo1111t nf <'Ollll\\cm slot•k i:-:slll'<l hy llll 
<•,0111pa11h•H. Tho <lividl•11<ls paid 011 tlti.-.i 1-'l<H·k 1un1111nti•d 
lo $·l·i

1
Hl:!,:!i:l, 01' tt l'l'llll'll of 'I JH'l' c'Pllt. < >r Uw :l,liK<i 

(',011\jlHllil'H l'l'J.)()l'(>ill!.!' (,ht1 i:-::-:llP 111' ('llllllll<lll :-:(<Wk t.lll'l'P 
W<'l'!'. :l,H·l\l t.lrnt. jlllid no dh·idP11ds 011 s1wli sltwk. Tlw 
pnr Y1thw of thl' 1111t.h11rhwd c•1111111w11sttu•k111' t l11•sl' 1·11111"" 
imni<'H umo111J(,pd Lo i;:il,!!~11,nill,:IOf1, 111· j11,1i )H'\' 1•t•11I. of 

tlw tolnl for nil c•o11qn111iP:-:, 1wtl thl' 11111uu11t i,.;snPd w111>1 

mltwd 11t. 8l,HJK,!1H:l,if1.J, ut' it1.:! JH'I' <'Pill of lltl' tolnl 
nmonnl. is:-:w•1l. In 11dtlilio11lill1·01Hpa11il's llmt 1'1 1)Hlt'lt•d 
tlll\ i:-i:-:tw of coltllllllll ,..;(tll'k pnitl 1liridP11ds 011 p1·n1'1•1Tt>d 

:-itcwk 11111, 1111 dh·idl'nd:-: u11 1•11111111011 :-;(1wk. and t ht> 
sl.nlist.ic•,.; J'o1· llil'!'C\ l'OllljlllltiC'>-1 111'1' Klllllllllll'i:t.l'tl i11 !Ill' 
following tnlih1 : 

'l'.\BJ,JC ao.-CAJ>ITALlZATIO.N (),].' IN1( !(),l{ll(Jl,L\'.l'Ell (:()l\JP,\Nn::-: J',.\Y1:-o;o ]Jl\'llll·:XflH o:-.i l 1l!f>:l•'J.:HJn:11 :-;'j'(J(11\. 111''1' ;\(IT 
ON < !mll\WN K'l'UCK: WO::!. 

•rotaL ............................... . 

{IC1mai.L ......................................................... . 
'f.Uity ............................................................. . 
'ClnnJ, 1•mtlmieHe ................................................ .. 
,OouJ, bituminous ................................................ . 
~.Je>pi>er <ire ...................................................... . 

<{1tJH'11:111dun1 null 1.m1err .... ,. .... ·- •••••••••••••••••••••••••••••••••.•• 
•(i11ld..und .slk<!r ..................................... , ........... .. 
[l'Oll «1r1.~ .... ··-· ......................... ~ •••••• , ...... , ....... , .•••..•• 4 ......... . 

J,;\1.\ . .:1 <1mi.zilw on• ............................ , ................... . 
Li1:m.ehlt<me.s ;uul tlolom!tell ..................... ' .. , .. , ............ . 

Mh1ca"al iilgment.,, crmli· ......................................... . 

~ii~f;;t'lr,.~.:~'.·~::::::::: :::::::::::::::::::: ::::: ::: ::: : : :: ::: ::: : 
.8a11<lst<.mes 1m11 '! tutr!Zlle~ .......... , .................. , •.••••.... 
.Hlate ............................................................ .. 
Tul•~ anti SOJJ,pstm1!! ........................ , ........ , ......... , , •. 

l!INERA!., 

,\fit/llEtiA'l'J~ ·t· ;\ Pl'I'.\ 1.Jt,,\'J'ltl~. 

Nl1111ht 1r) 
Df ( 1 111H}Ut~: 

11[1•,,, ' Aulhorl'"'l· 

n11 I 
11 
1 
l 

l\l 
·I 

l 
a 

II 
I ,, 

1:1,H~ll,l~)IJ 
11111,IMlll 
·lXfi,lllllJ 

tr)l, Ul7,flll7 
HH, a:1a, 1 ~m 

:I, ·1!111,0!KI 
:l,X00,11110 

7H, r1~1.\ rim1 
r., ltlll,!KIO 
·I, !iH.1, llrnl 

HIU,0011 
:l,!ltlfl,!Xltl 

JU, [i()(),lJ(J() 
fill,llllll 

l,Clll!l,11(111 
ii,O!lll,UIJO 

lf.l!'i1Wt1. 

$:n t, :l77, 71"1'i 

1:1, :lH:'1, ·1:.0 
1011,mlll 
:lHO, ll111 

H:.!, 7~~~' 10:\ 
f1(i, filtl, fi\17 

1, 7lft,HllU 
n,1m~.ou1 

liH, 7Ml,!170 
f>, (12,(' ll!HI 
:1.1HF.,r~m 

IJO, tlOO 
il,Ollfi,11110 

ltl, ll!KI, ll!HI 
ll:l,11111 

\1211,IKlll 
,1,:1111,r.uo 

t',..\J'f'l'AJ. HTCICJ\, 

AuU1orlzt•11. Ismwrl. 
Ammmt. 

$t10, •IX•l, ~,JO $11, l0:.?,H8fi 

8, 205,000 2~7,:110 
50,0011 8, '101! 
'10,100 H, 20~ 

•l.7, 51\U, llOH H,tl2fl,Of>ll 
10, filil, fiOO •J.18. 111!0 

20ll, 000 10,HCiO 
1, 8H2, 007 llO,IHll 

2U, 500, 870 1, 720, U•J2 
1, 22•1, liOO 19, 490 
1, 086, OBU •lO, SHI 

30,300 1, 200 
1,f>02,fi00 90 200 
•l,llOO, 000 21: 500 

20, GOO 1,22•1 
:H2,0ll0 28, '175 

1, .rnz, rioo 69, 300 

f'Al 1 l'l',\I, f'l.TIH'I,', 

'1'11f11l, ~·1111uu1111, 

I .\ulh111•iz»tl. 1,..111•1(, ';\H!hol'ltt'<l, 
I 

Jl'!i!".llt'd. 

$:l:lt,:'11H, J:lr, $:!.WJ, li~.M. ~~1'7 $'..!~!,I~ Htkl, V~~ $11<:1,l!l\t, 1-17 

J ~ .. ~211, Ullll l~1 r1i-l:J,"JNI II, ·1711, lllHl u, :t.n. totJ 
1!111, (1(11) ll~I. fllMI w.r~~i ~1.rrn 
:IHI, CKHI ~I/ii, ](Kl :tr~l.!~KI ~l\ll, t~l!.l 

l~·IJ1fiO, (Hiii 1l7. 11~1. rnn 71.IM,mm ill, ["i 1. ~'ll(I 
s.'i,:m:i, rnr. 1\11,/'tlCl,li\17 77, Utl1i, O~h ·l\!lrl.\11111 

:1,111111,m111 I, ~1H5i tiOO ~~ ;~,uo~ oou l,17U, Rll!l 
:C,MUCl,IKICI 11.M~.CXli iJ-1 'U,"l,LIO(I \l, tJ\U,!JOO 

7:1, 10H, IH1ll tM,•l!»l, liU •ti, 7•Jl,IM1 :11, \1(12,ll(ll 
r., l!Mi, (1(~1 fi,112·1,CIOU a,,.,u11.rnw1 3,l<!Kl,0110 
H, tl~H~IKRI ~i 7tm,r-.uo :I, Ui-11.(KMI l,llli:l,IMl 

!OU, Cl!IU fill,CKKI t«l,(l(l(J 
11,Ullri,tKlll l, i\{J~, f~Ml 1, l\(lll,7tll(J 

lll,llllll,llt1U :.. ;oo,uoo fl, 71Kl,ll{"·1 
ftU, lXlll :J,\ ()(~I .1:1,.'~Kl 

1, UIKI, !XIII urn1, rn111 r,,7, rnKl 
f>,Ullll,01111 II, tM.~1,lKKI ~.IMl,11!.WI 

lll.lNll~. 



86 MIN.~~s AND QUARIUF:s. 

PP!ffir1•,yf 8touk.-gxclusin} of n!Ltnral gas a!Hl pctro-
1 

lernu, there W(\J'C 24± companies m1thorized to issw~ pre
ferred stoek to tho value of $~l0,378,4il7. O:i' this 
mnnber 2:34 compiinios had actually is:;rn!d p1·efr1Tcd 
stoek to tho valne of $180,083,8H!l. As shown hv Table 
2'7, the par v1tlnc of tho antborizod preferred s't:oek of 
com1mnios imying either diddonds on one class of stock 
or iuterost 011 bonds a1nonnted to $Hi8,328,HH7, and tho 
par value of tho preferred stoek issued by these emu
panios nmonnted to $151,00iJ, 7DH. The clividench IJaicl 
amonntod to $8,728,ti7l, or a re~;urn of 5.8 per cent. on 
tho preferred l:'tock issned. The::;e mnonuts indude pre
ferred stock on which no dividends were p1dd lrnt 
which wns i:,;snod by· comp11nies p11ying- divideucloi on 
common stock or intere;:t on bonds. Thern wero 87 
compttnies that repol'tod the ptiyment of ,liyic1m1clH on 
pn~fcrred stock, and the statistic:.; for tho prefonod 
stock of those compimies are summnrized in the follow
ing table: 

TABLE :JI.-I'r1;f{i1•red stock of irico1·pm•ated comp1ini1w 1ui11in11 divi
tlenclH on Nuch sloek, b!f 111iner1tl.~: l!JllC. 

[Exuluslvu of n11tnr11l gns nwl putrolmnn.] 

MINERAI., 

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

Tot1tl .............. 

Cement .................. 
Cl11y ..................... 
Oonl, 1111thmcltc ......... 
Oo1il, bituminous ........ 
Coppe1· 01·0 .............. 
Coruncl111n uml mnory ... 
Gold 1Lllll sliver .......... 
Iron me ................. 
Lcnrl 1uul zinc ore ....... 
LimeRtoncs ltll<l llolo-

mites .................. 
M11rlllu .................. 
Minomlpigmm1ts,(n·u1lu. 
l'hosj'lmtcrock .......... 
Qulc rsllver .............. 
Sandstone., 1t1Hl IJUILl'lZ· 

itas .................... 
Slnle ..................... 
Talc nnd sonpstoue •..••. 

Nmn
horol' 

Ctllll{lll· 
Jlitil'l; 

l'l1)'illg' 
thy!-

doml.H. ~ 

--"-·-.-~ 
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---···-

7 
1 
1 

:n 
4 
1 
fi 

l:l 
5 

R 
1 
l 
4 
1 

l 
2 
1 

PltBF'EitltBlt ~TtlCK, JH\'IIll,:NJl:-1, 

Hiito 
.\uthoriz!'<l. !HHlle<l, Ammmt. )H...ll' 

t~t.·ut. 

·----- . """_._. _______ 

$lti7, ·Ifill, H07 $H0,8u~. aoo $8, 7~8, ti71 (i,2 

.:::;;:....,..,~----· ---------"-·-·--------· -. -.. -.. -. --.. ·..--·::·-

:I, 7BO, llUO U, (i(lfi,OllO I ~01,BOO 7, [) 
rio,ooo fi0,000 81 i1()l) 7. 0 
fill, 000 •JO, rnn :I, ~OK ~.o 

M, 7111, 007 tiO, fi:l7, 8~8 ·1,0112, miri o. 7 
10, \16ti, 5()0 1(), fii\l,fi(IO ·HK, mm .1.a 

5UO, DUO 2011,000 10,811() r}, H 
fi,•170, 800 5,itoa1'm~ a:m,011:1 n. l 

fili, \J6H1 000 ·17, a;;a, a;o H1l.ff11om; ll,6 
2, Boo, oun 11 6fJ0 1 lflU fi:l,f>.10 8. 2. 

I, \177, 000 1,"111, Otlll 70, 181 fi.O 
2, Ollll, lltJO 2,11011,llllO HIO,Otlll f), 0 

10, 000 au,:mo J, 200 •1.0 
1, 002, liOil J,!102,fi{)(I lil7,0UU ;, 2 
.J,300, 000 •l,llU0,000 21, r100 O.r> 

25, 000 20,!lOO 1,2:.H 5, 0 
·llltl, (XJ{) B·12, UUO :!H, .17;, 8. 3 

2, 000, 000 1, ·1H2, 500 Ml1:rnu •l.0 

----- ··--------· 

Tho preferred stock on which dividends were paid 
amounted to $i4:o,sm~,300, or 78. 2 per <'ent of the total 
amount of preferred Htock ioiimed by till con1panios. 
The dividends prdd on this :.;tock mnonnted to $8, '7~8, 671, 
a return of G.2 per cent on tho 1imomit issued. Of the 
234 companies reporting- the isime of preferred stock, 
tbore. were 14:7 that pidd no dividends on such stock. 
The par value of the authorized preferred stock of these 
companies was $52,02'7 ,5'70, or 25.3 per cont of the total 
:for rtll com1xL11ies, nnd tho amount issued $8D,19l,599, 
or 21. 8 per cont. 

Bonds.-The $288,'720,llll i;hown ns the pn.r value of 

the bonds issnod includes rtll l)O!ldH issued by all com· 
panic:-; irrcspectiYe of the pn,ymont of interPst or did· 
dcnds. Tlrn :following- table present:.; tho statistics for 
the HG!:l c•ompnnies that paid interest on honds: 

TAm,1~ B~.-D1J111i.1 of h1cm1w1·ated cm111umif.~ pa!finy intcreNI rm 
bond.1, by 1niiwrulN: 111n.!. 

[!£xelnsivo of 1mlnrnl gnH nn<l J1Ptrol1>nm.] 

MINB!tAI .. 

Nnm
bt!r of 
ilwor- l!mulH Bo!l<lH 

pomted nnthorize1l. iHsne<l. 
compn-

uies. 

··-----·-·-··-~---- ----:-·-~ ··-----.-- l····-- . --- -- ·---1 
'l'Ol<Ll . .. .. .. .. . ilti:l I $~81,llii,.118 '$2~7,2:18, fiiil 

Bltl')'tt•8 ..... • ... .. . • ...... 1 I 2110, 000 17!), 000 
<lument .................. 1 2ii tl,8~1,400 tl,OHl,700 
Cltiy .................... .i 4 I 331,000 Bal,OtlO 
Cm!, nnthr1wittl ......... I 20 85,9~1.·122 Rl,fi . .lfi,1122 
Cnnl, hltttmiiums ......•. 

1 

179 136,llVtl,rno 127,!llfi,479 
Copper ore .. . .. .. • • .. • .. 4 8, 8110, ooo :l, 001, (l(J() 
Corundum 1n11l l•nwr)' .•. I 1 400, 000 8110, 000 
Gnl<l 1nul Hilvcr .......... I 21 6, noo, ooo n, 470, orio 
Gmphlte .. . .. .. .. • .. .. .. 1 21l, tXIO 18, 000 
OypHttlll . .. .. .. .. . • . .. • .. 2 •lfl, 000 •lfi, 000 
Il'on ore................. 22 10,fi37,noo 0 1 \J~.m,000 
fa:i11l 1trnl zinc ore....... 7 11, rim, ooo 1 fi, 270, ooo 
LlnwHloncs mul 1lolo· 

Jnltl!H ................ .. 
MnrhlH ................ .. 
:r.llncrnl pigments, orncle. 
Plwsrlhnto r1u1k ..•••.... 
QnielrnilYtlr ............. . 
H1tnc1Ht11ncs mHl 11111u·tz-

Hes ................... . 
Rlllcrnms !I I' ys ta I I In L' 

l'OPkS .••••••••.•.•••.•. 
HllirnL~nnd ............ .. 
Rlnto .................... . 
'I'n1o nncl Ho1q1~L111w • ••••• 

2fi 
7 
2 

11 
1 

rn 
l 
R 
2 

fi, 369, liOO 
8,401\, 000 

or1, ooo 
1,88'1,ROO 

Hfi,000 

2, uGli, 000 

3, 137, 000 
.u, 100 

1, 02f>, 000 
7011, 000 

·I, 7.12,rioo 
1, 7~7. rioo 

:m,ooo 
1, 128,HOO 

Mu,000 

:.i,1.rn,rioo 
.Jl, 100 

(i(ill.fiOO 
li17, 000 

SI~, 2tm, 180 ·I.~ 

-----""" 
ll, 000 !l.·I 

316, U(i2 r •. :.i 
rn, llll r •. r, 

a, 7HU, Ha .i.;. 
0, llfi, 828 ·I. K 

17-1,fi(l(l fl.!" 
~·I, tKlO ti. 7 

·109, S!l2 11.:i 
1, 080 1:.11 
2, 7011 ti.II 

t\21, 111 r •. :1 
22ti, ~no .1.:1 

258, 362 r .. ,, 
U3, 2UO r1.<1 
~1 Rf>O r •. :i 

01, 7fi0 r •. ;, 
0, OOll 'I.I 

V8, •.l8f1 t.t 

~11,873 ·.!. ~ 
2,•Jtltl Ii.ii 

lH, 112fl f;,:,! 
12, ti.tiO :.!.1 

The boncls issued 011 which intcreRt waoi pnid nmonub•d 
to $:45'7,233,Ml, or 8fl. l J.ler cont of the total nmom1t 

of bonds iilHllNl hy all eompttnies. The interest pnicl 
· on tlwse bonc1s amounted to $12,2<15,18D, or tt rot.urn ol' 

J,, 8 per cent 011 the am omit issued. Tho HGB comp1i11i11~ 
that reported the payment of intcre:.it on bonds WN't• 

authorized to isilut\ honcls to the value of $:481,11il,4JS, 
The amount iwtnally issued and on which interest wni< 
pttid formed Ill.Ci per cent of the total authorized l1011d(•d 
debt. 

j\Tatuml ga8 and petrolmun.-As explained on pagi• 
76, the cnpitaliztttion reported for rnttnml g-ns 1t11<l 

petroleum :.ihoulcl be considered 8epnrntoly from thut 
of other minernls. Table 33 showH that the total 
authorized capitalization of tho companies engag1•tl 
in the production of these snbstaneos amounted tu 
$5±0,'728,1G2, of which $442,54:0,5D6 bad been issnnd. 
This includes the capitalization reported by the Stn.nd
nrd Oil Company. A total of $17,054,705 is reporti•d 
as having been paid in dividends and intorest on 
bonds, representing n return of 3.8 per cent on tlw 
capitalization (stock and bonds) issued. In Table 3:l 
tho capitalization shown as issued includes all stoek 
and bonds irrespective of the payment o-f dividend:{ 
and interest. 
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TAnr,g :33.-0ll]>ita/iz11tiu11 l!f i111•m•pur11frd co111p111ii1·H /i1'1)(/111,i11f11111/11-

riil yn.~ n11d pdriile11111 1111rl 1•1.•1wrli11111·1111il11/i:t1li1111: J!Jn:. 

Nnmlwr <lf e11111p1mil's l'<'l'fll'ting- •.... 
'l'otiil t'1t[lit11l Htol'I; 1111<! l>nwls: 

Anthnrizucl ...................... . 
Issued .......................... .. 
Di\'itll'IH18 HUil i1ttun1~l ... ....... . 
C1ipi!t1l Slllt!k- i 

'l'otnl nuthor!zc<l ...•..••..... 
'1'11lltl issnc1l ................ .. 
'l'oh1l 1livi<ltmtls 1111itl ...•.•••• , 

cim'.~:.·n:;;;1w.1 ..... _ ..... 1 
Tssue1l .......... - ..... · 
llivi<lt•111ls pnl!l ••••••• ! 

Pruft.•rnHl-
Anthorlze<l .. ···-· ..•• 
Isstll'<l ............... . 

llonrls-
Jllviilmuls ptticl. ..... . 

Auth01·izml .................. . 
lsKtlC<I ....................... . 
lnten•st ..................... . 

H:ll .f:l;) 

$f1-Jll, 72!1, lti2 $121l, Ol:l, 117!1 
·H~. Tl·JO, f1Ufl I 111, li:H, i:l7 
17,tm.l, ;or1 ni w-1r,,.rnn 

i\!JH, illlf>,2llf1 \l!l,·lll!l,Hllll 
•I lti, :l7i .. t7:l \12, l\Hl, H7ll 
lfi, 7lf1, \170 ·1, UH, O:H 

o,rm{\mm 
B, 05-1,tltil 

77, ~1a 

\IK 1 01ifi,Hllli 
\ll, HHf>,870 
·l,H\H,'l:lt 

l\Hi1,llllll 
HOii,11011 

·Hl,UOll 

1 au.~ 

$1~11,li7U,•IH\I 
:l:lll, Ullf1,~i1H 
ll,lltl!l,~11\1 

·lllH,\llH,·IH\1 
il2·1, !Hli, lill:l 

JO, 771, 11:111 

·llll, llitl,Hli\J 
a:.n, n:ln, ,i.rn 
lll,Hl,Mll 

·I, 7-l:l,<i~tl 
H1Htl,l\tll 

~7.:l7:l 

ll, 77f1, C\1111 
n. 71H,:.!fln 

!.!\17,:ma 

1'fhu2H,u~rq1rrnlntiPl'H re1wrll.•cl hy tho Htltrnlnr1l Oil <~mnpnnr tn•B lndrnh•1l n~ 
1 incorpomte<l eomJltlll)'. 

Comiidcring the rpport of tlrn Rtandar<l Oil Compnny 
as roprescuting ti i-;ingle prodllf!Pl' for 1mtnml ga:-; nnd 
for potrolnnm, tho following fahk Klww:-; tho nm11lwr 
o:f opera.tors and tlrn capitidilmtfon ol' tlrn 1•01111mniPK 
reporting Urn pn.ynwnt ol' di\'i<l111HlK on oitluw einm110n 
or proforred stock 01· intl\rnst on homls: 

'.r,un,g a,l.,-('i1pi/11/iz11/i1111 l!f' Hllilll'!ll f/11.~ 11111/ ]U'il'llll'lllll (!1111/)Utnil'H 

1m11in!J dil'irl1·11ds 111• iidl'l'l'N/ 011 l11111d.~: J,IJ(i.!, 

-~-'~"~·"-·--·-· --··-··--.·-

--·-···-----··--·--- _J 
'l'11l11l. 

~mnlil'l' of \'OlllJlllllhlH r1•11111·ting lliYi- \ 
1lt 11HlH or Illll•reHt ............... , .. . !.HK 

Totnl mpit11l Htook11111l lum<l•: 
Authorize<\ ....................... , $:1~:1, ·11\J, 217 
Ji<~tlC<I • ........................... 'II $~/II' :t:lfi, llH\I 
C1tpil1tl 8LOek-

A ll thol"izcd •.................. 1$' .. !!t!,7~8.aHO 
IBstwd ........................ 

1 

&~r.n, m2, Hlill 
Connrnm-

A n I horiz1•1l .......... 'i $~HU,f1~K, !lHLl 
Ifli·nw<l ............•..• 1 $~ma, 7~n. ·I:.m 
llivi•lt•n•lH Jlllill.. ..... I $!fl, li!IH,H\17 
Hntti rwret•nt.. ........ I ti.2 

I 1rl!f1•rrt11l-
A nthorl~t·<l .......... . 
J~"illPtl . .........•.•... 
IJl\•J1lt'JlllH ]lltitl ...... . 

llonclH-
Httll' 111•rm•nt ....... .. 

Authorlz(!(\. ................. . 
I~HIH'<l ........................ i 
Inten>sl pni<l ................. I 
Hall~ Jll.ir <'Lmt •.•.••...•.•••..• 

---·--··--~---··--·,.·-·"·~·~ ~-~-----... ,. 

$':1.~1111,11110 
$!.!, KHti~ ·lai 

$77, 27:l 
!.!. 7 

"-
N1tllll'lll 1(1tH, l 1l!lt'11l1•tun. 

WI HI 

$\JR, llt:l, 7·17 $2~r.. ·lilii, r.011 
$\l·I, ~7:1, \t!O $1H7, 1.1112, 71111 

$78, 117:!, HHll $:.!lt,1iiifi,f!OO 
s1r1, ·Hti, on~ ( $1Hl I llili, 7UH 

$ii t ~i~. "~() ! $:.!!~!. ~nr,, 1100 
$7·1, ti7ti,Oll:! $17\1,llilll, :llil 

$1, H\l·I, 1:(.1 $111, 7H,f11lil 
II.Ii 11,(1 

$Hlltl,tlllll $~ •. ton, 11011 
$7711,111111 
$1\l,llllll 

$~, llii, .(;17 
$~7. a7a 

ii. r. 1,:\ 

$1!1, \I Ill, Hti7 $111, 7"11, 11011 
$1H, /i~ti, Ht ii $ti, H~lf1, U11:.! 

$1, (J.ll,·lll~ $2117, a:m 
f1,0 fl.() 

Tho p1tr valne of the irnthol'izo<l capitnl 1-1to<•k and 
bonds of tho 2-l:H eompanie.'l 1myillg eith<'r 1lid<lon<ls or 
interest on all or part of t.Jwit· mpit!tlization 1tn10u11t(\(l 
to $328,4Hl,2~b7, or ll!l.8 per ecnt of t.ho lotnl authol'izrnl 
capit1ilization of all com1mnim1 report.Nl !tH Ollg'lLg'l'd in 
tho prodnction of imtnml gas nnd potrolonm. Thn pm· 
value of the cnpitn.1 stock and l>oucli:; ii:;::;uod l1y tlrn~o 

COlll}JUllirnl lLIJHltll\(P(] to $28l 1335;fl8!), 01' 63.6 per COUt 

of tho to ta I amonll t iss1wd. Tho mpitalization actnally 
i,;KttP<l lir companil'H paying !litlwr dividonch-1 or intm·est 
fornwd H7 }lPl' l'l'tit. ol' lilwir tntal 1mt.horiy,or1 capitaliz1t
t.io11, nud Lho llividnnds nnd intnrm;t paid hy them roprc
sPllt<'d n. l'l'turn of H.1 pnr cont on ci1pit1il stock nnd 
hornl:-; 1wtnally i:-;H1wd. 

Oi' tho 2~1,1;1 c0111p1tnioH thoro woro 2Hi that repo1'tcd · 
tho pt1ymont of dividon<ls on oithor <·ommon or pro
fpr1•Ptl :-;l:ot'k. Thi\ pin v11hw of tho 11nthorizo<l capital 
s(·1wk 01' th<'Kt~ 1•mup1tnfo;; 1tmonntnd to $~:Mi, 7G7,HBO, or 
,J,l,t) pl\l' emit of tlw tot.nl authorized e!tpitnl stcwk of nll 
comp1t1iil'K; 1uHl tlw p1tr valno of tho :-;t.od{ iRsned 
1u1wunt.n<l to $211,77;~,741, or ~b7.\l per t•ont of the totiil 
rntpital Kl.tH•k is;;nerl hy all cmupnnil's. 'l'lrn dividends 
t.Jm t. wnrn p1dtl on nitlrnr 01' ho th of t:hmm dnsscs of 
:-i!trnk amonntrnl to $15,7lll,H701 01· a return o:J' 7.4 per 
1~e11t on till' s('.()(•k iHsrwd hy such uompm1io:-;, 

(hp/ta I i.1·11ti111111f'i11r·o1•11m•1d1•d ormq;a11•tt8, b,11 NfrtfrNanrl 
t11•rit111•l«.~. · As l ll'l\V iou:-;Jy 11xpl1li !l()d, t.llll capital stook 
of hworpoml.t\tl !\OlllJlnllil'K l'l'fll'<\sPntml t1wir rn1Lin1 c1tpi
tnlbmt.i011. 111 KOllll\ cnsl\K t\111 i:ompa11il1K oportit.ntl mineH 
in lliH'<'l'Pnt:. :-;tnlPK 1t11tl Wp.1•11 1111g1tgl\<l in t.IH1 pl'oclut·tinn 
of di 11'1 1rn11 !" 111 itwrti.IK. For iiiKtn1wl\ 1 a111 ining- eompm1y 
ongng<•d in·.i1u1n·ily i11 t.110 lll'olltwtion of iron oro nmy 
tiJso oplll'tltO lt 1ittlll14LOlll\ <fllll.l'l',Y, itllrl SOil}() Cl't ih-1 <mtel'· 

pri1:10K nmy bo looatnd in clil1'1'l'llllt shit<>s. It WltK im
pL'ncti<·1t1>lo to sng-rog·ttt.n tlw 1•apital 1-1(',onk ;;o 1tH to show 
t.ho 1t1uon n t clnvotncl to (\Itch i n<htKt.ry in 1 •ad1 Ktltto, thcro
for<1 t.hn to(:nl e11pitn.Iir.11Uo11 wn1-1 n1-1sig·1wcl to tho mineral 
or :-;tntll rt 1pl'l'K<1ntillg' t.lw iulN't•sf; of g·1·mtost vn.1110. 
\Yi th !'.h1 1 l'XCll]ltion ofl lit1lll'KtOJll'K ltlld lllillKf:Oll<'H1 Jithinm 
01·<1, tung:·don, and 1n·1tniu111 tuHl ,·1umc1im11 1 tho produc
tion of all. of tlrn 111inc1r11.J:-; for w lii1\h Hnpn.mto stn.fo;tics 
arc Hhown wnH eontrollocl to HOHH\ oxtont by tho c,or
pomto l'o1·m of 01·g1iniz11tion 1wtl i111·mvortttod eompanies 
woro rnportl1d :for c'vory Htnto aml torritory in which 
minm.·11IK WPl'l\ 111in(\(1. HttttiHlfos 1·orworning omployoos1 
w1tw 1s, !\:q><1.11sn1-1, 11nd prodnction of incorporn.tod com
pimio:-; 1u·11 g'ivl'u in Tahlo ~il, pag(I UH, hut; Hinco in an 
unknown muulwr of iustn.ncos thn c1tpitfil stock roprc
:·wntml intnrt•1-1t:-i other thnn mining nnd ,c:hwo tho (\n.pi
t.id ization for Romo t•ompnnfos mts not reported ol', for 
tbn rna:-;onH <1xphiinnd 11lmvo, Wlts excluded i'rom tho 
:-itati:-iticH, n sn.tisfadory compnri::JOn of c.mpitttlizn.tion and 
prod 1wtiion is irnpr11cticable. Tho statistics for the cn.pi
talizn.tion :for all min orals in each st.lite and territory n.ro 
in·o::iontucl in 'l'ttblo 35. 



88 

==-=====~-o==-~==-====='=====:== 

STATE rm nmRITO!lY. 

1 United St11teH ........................... . 

2 Alnbnm11 •• 1 .................................... . 
3 Alnskrt ..•..................•................... 
4 Arizonn ...•...•••.............................. 
5 Arkans1ts ••..................................... 
O Cnliforuin .....•.•...•...•...•.................. 

7 
8 
9 

10 
11 

12 
13 
1'l 
15 
1G 

17 
18 
19 
20 
21 

22 
23 
2'! 
25 
26 

27 
28 
20 
30 
BI 

82 
33 
34 
35 
So 

87 
88 
30 
40 

. 41 

Colom.do ........•.......................•...... 
Conneeticut. ·---- ...................... - ...... . 
Dclnwnrc ..................................... . 
J<lorid11 .....•.•.•....................•••...•... 
Georgia ..............•........•................ 

Tfow11iJ ..•....••..•.... - - . · ····• • ··•· · • · · •·· · ·· · 
Idaho ......................................... . 
IllinoiH ......... -··-·· ......................... . 
Indian Territory .............................. . 
Indiana ..•....•........•..•....... ; ........... . 

Iow1i.- ......................................... . 
Klll!SllS ••••• ••••••••••• .......... •·••· ••••..•..• 

i~g;~;Yr~l~K:: :: : : :: :::::::: ::: : :: : :: :::::: ::: : ::: 
Maine ...........................••........•.... 

M11ryl1trnl ..................................... . 
lllnssuelrnsctts ......... _ ....................... . 
Miehlgnn .................................... .. 
Mlnnesot11 .................................... . 
llIJssonri. ...................................... . 

l\Inntiuw ...............•••...••................. 
NcbrnHk11 ............•..•..............•........ 
Nov11rht ...................................... .. 
New H11m11shim •.••.•••••.•••••••••..••••••••• 
NcwJerscy .............•................•...... 

New Mexico .............. ; ..•................. 
NewYork ..•.......•...•.....................•. 
North C1u·o!i1111 .....•..........................• 
Nor th D11kot11 ...............•.................. 
Ohio .......................................... . 

Okl11homn ..................................... . 

f,~~1lf~~1l1.j,:;1iiiii :: : ::: : : : : : : : ::: :: : ::: ::: : : : : : : :: : 
Rhode 1Rlm1d ................................. . 
South Cnroll1111 ............................... .. 

42 Snu th D11kota ............. : .................... . 

1~ ;f~~~;~~~~::: ::: : : :: ::: : : : :: : : ::: :: : : :: : : : :: : :: : 
45 Utah .......................................... . 
46 Vermont ............................ , ......... . 

•17 Virginin ...................................... .. 
•18 W1tshlngton .............. _ .................. .. 
49 West Virgin la ........... _ ....... _ ............. . 
1\0 Wisconsin .................................... .. 
fil Wyoming ..................................... . 

MINES AND QUATUUES. 

'Luu.g iW.-(1.\l'lT.\Ll;/,.\'l'fll'.\ ti!-' l\'('t1H!'tlH.\Tl·:I1 

Number 
ofilwm·-
11omtc<l 
eomptt-

uicR. 

fi,88ll 

l1l 
1 

li7 
83 

612 

-18·.l 
JU 
7 

28 
lll 

1 
77 

251 
27 

·!HO 

101 
102 
170 

3 
82 

50 
37 

114 
·11 

~:n 

O·l 
a 

•17 
1H 
.JO 

02 
11\l 

BO 
0 

321 

·l 
f>8 

50!l 
3 
~2 

20 
mo 
183 

06 
27 

03 
fiO 

274 
67 
21 

A<mRimA'fl~ t:Al'I'l'AJ.1ZA1'HI!\, L\l'l I.\ l ~·111~ h. 
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90 I\JTNES AND QUAIUUES. 

VIII. 

EMPLOYKl~S AND WAC1FlS. 1 

The schedules ust~d at the Twelfth ~-~ernms for collect
j ng statistics of employees nnd wages contained seveTal 
important inquiries not us1~d at preYious censuses. 
Thus in 1H02 employees were sogrogatcd into gt~ncml 
gron ps ~if oecupations, to show the prev11iling daily rate:,i 
of pay for mwh oecupatio11 and tho 1womge number em
ployed during cmch month of tho year; the nmnher 
engaged in mining or qm1rrying who recein1d pay ac
cording to tho qnantity of work done (nnmoly, the 
number of tons, oars, or yards mined) and tho total 
mnount prdd for such work; tho amount pn,id for con
tract work, such as tunneling, Hinking of 8hn.fts, boring 
tm;(; holes, etc., when done by independent contractors, 
and the nnmlier of mon mnployocl in snch ·work; ttnd, 
finally, the fottil numlier of dn,~'s that the mines or 
quarries wore in opemtion clnring tho year. 

No provision v\•ns rnnclo in the schedule for n sepnrate 
report of fenmle employees, either wttgo-m1rners or 
those receiving 1:mhtrim;. There is no donlit that nmo1jg
tbe salaried emp lo.roes thoro were some i'onmle clerks, 
but so fow as to he !t negligible quantity ltnd of no sbttis
tical importance, tmcl none of t;hem Wtts engagnd in the 
nctmil mining or quarrying. On the other lrnnd the 
11tm1hcr of fomaleH engaged in the diffcmmt bl'nnches 
of manufacturing is compamtively litrge nud, therefore, 
of vital ecmnomic and sociologic importance. 

In the v11rious tables in this report showing wnge
ea1·rnirs and wages comparisons h!ive been made with 
the sbitistics of earlier oou::;nses whenever thoy were 
n:rnihL11le; hut been.use of tlie adoption of a mclicnlly 
different method of a;,;eertai uing tho n nimgo number 
of wage-em·riers 11t this mmsu::; nny <·ompari1;ons will be 
inv1tlidated to fl <•omiidomblo degree. In the sL·bednles 
for 1880 t.lrn in<1niry its to the number of persons om
ployed asked for the nnmbor of. foremen or overseers 
scparn.toly, but the inquiry as to the amount of wngos 
pnid did not <·1111 for a sepnrate statement rts to the 
amount pR.id in wages to this class of employee:-;, As a 
result., tho stntiRtic8 for 111,bor and wage::; pnhli:-ihed in 
the lfoport on :Mineral Inclri:-;trfos at tho Elc,'enth 
Census show separately the number of foremen 1111d 
overseers, hut not thn amounts recefrcd by them, and 
in no case can tho wageR p11id to this class of employees 
be sepamtocl. In the statbties for 190~, on the other 
hand, foremen and overseers, with their sitlnrios, are 
included with snpcrintendents, managers, surveyors, 
etc., and not with wrrge-earnen;. 

Again, the Rehcdnlo for 1889 called for a sepnmte 
statement; as to tho amount paid for contract work, but 
not for the number of persons employed on such work, 

1 This section and the sections following, Contract Mining and 
Qrntrrying and Contract Work, were preparctl by l\'lr. Joseph D. 
Lewis, chief of the division of rnnnufl\cturcs. 

though such employees ·were prohalily inelmlnd in lb• 
totn.I 1womge nm11 ber of wag·e-earm'rs. 

In tlw. sclrndnlo for !SSH tho inquiry ns to lahor 11111i 

vmges is followocl by this note: '' lu gidug tho nrnulwr 
of men employed incl nde those Plllployed by cout.ml't11r.~ 
and subcontractors n:,; well a::; by the company j{:-;pJf:· 
In the corresponding inquiry of thn schedule for 1\111:! 

the note of instruction rnacl::; n::; followR: "Amot111b 
paid for contract work uot clone l>y nmployePs hi1v1l 
directly, and the munber employed in sueh work, 11111-1 

not be included in this inquiry, lntt slwulcl be l'O}Hll'h-d 

in m1swer to inquiry G." In inqniry 0 of the sehP1l11h· 
for 1H02 the amount pttid for tunneling, sh!lft siuki11g-. 
boring test holes, ete., if not dono by omploym~s hire1l 
directly, and tlw average numlwr of meu miiplo,rc>cl nu 
snch work 11re aHkecl for septtrately. 

The greatest differenee, however, between thn stntj,.. 
tics fo1· the t\vo censuses results from n mdiettl ('h1t11g1• ii, 
the method of obtaining the 1wemge uurnhor of iwr~o11,.. 
employed. In editing the sehodnll\s for l!Hl2 tho ligun·,. 
for tho avc1·ago nmuber of employees wore rndtH'!'ll k• 

n BOO-dity lmsi::; whenever tho schednlo showed tl11•m '" 
be tho avemge number for n shorter period; whP11 it 
wttH oviclent that lihe employees hnd worlrncl morP tl11111 
HOO day8, the average nmnber for tho long<>P iwl'iud 
WILS allowNl to :-;tancl. The Iigmes for rnn2, tlwr!'fl!l'1', 
show tho avomge uumhor of' omployeos th1tt would lw 
required rtt continuous employment throughout ti•" 
ym1r to perform the work done, while tho JigurPs fnl· 
188!1 ropre:'lent tho llverage number employed 1l11ri11J! 
the nctnal tinrn that the 8ovor1d e::;tlth 1 i:-;lnnon t1:-1 1'1111 · 

cernod 1'vore in opemtiou ttml not -an avemge nut11lw1· 
for the whole yc~ar. 2 

It is ohvious tlrnt the method adopted in 1002 t:t•wi~ 
to produce !t :mrnller avemgn mui1 lier thnn the nwt lioii 
employed in 188H. Thi:-; is illm;;trnted in tho i-;t.ntistii''" 
for several rninemls as shown in this report. Tlrn~. fur· 
oxampl!~, the sbttistics for thn production of nmrlilP. 
which show 1tn increase in valnc of pr()(lucl; heb\'l'Pn 
1880 nnd 1002 of over $1,500,000, seem to show u 
dcerea:;e in the n vm·age num lmr oi' wage-eariwri-;. Ex" 
eluding the number of forornnn and overst'ers for lintb 
years, the figures are ns follows: l88D, ·1,27;i; l !Ill:!. 
4,0TO. But while the Hgnres for 1H02 represent tlu• 
eontinuous employment of :!:, 070 men for 300 clays. t Ji,• 
average number of days worked by the 4,275 ";uµi· · 
m1rners in 188H, ns the 'detailed 8tfttistfos 8how, wa,.. 
only 255. Reduced to fl 300-day basi::;, tho a VCI~l/.('t' 
nnrnber of wagc-eamers for 1880 is found to be 3,ll·!~. 
thus showing that there ha::i been n substantial inm'l'H:-01· 
during the decade. 

2 The cliffereuce between the two methodA of computing tlw an·r· 
age is practically the saii1e as in the statifitics fol' mimul'actnn•,; ••i 
the Eleventh and Twelfth censuses and iR folly cxplainetl in tin• 
H~port 0~1 Manufa.ctures f?r the Twelf.th ,Census. (See part I, JIH>-"1' 
cv1 to cx1.) The mstruetlons for venfymg and correctmg the 1111111· 
ber of wage-earners reported for 1902 are given in Appendix U. 
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H :-;honlrl lH• Htitt()(l al:.;o that it is i11tprn<.,1ieahlP to 
make lt ('Olll]lltL'iHOll of t hn Hl:1ttisti<:H of Wltg'lH'itl'IH'l'H 
aIHl wage:.; at tho two <'mlH\isl'H for tho ontirll mining 
industry l>Peans<1 tlw lig·un•s we1·n uot :.;mm1mrizP1l for 
tho crtrlicr pPrio<l. 

N1nployeeN, li!J d1.tN81'N.---The following tnhlll sum11m
rizc:.; the tobtb rnportrnl for l!IO~ iu 1t11HWl'r to that part 
of tho inquiry which cnllod for the ll\'!~l'llgn numb<•t' of 
each clit:;:.; of :.;alttriml muployoes nncl wngn-om•1rnr:.; nlHl 
the amotmt:-; paid them: 

'l'Am,g BO.-R111p/oyi>1'·' Ii// <'irc,<Nt'.': 1.'IO;J, 

S1ilnriL•1l oflho!nlH, t•lerkH, 1.'l<'-: 
:roln.l nnmhl'r... ... . . .. . . . . .. .. . . . . . . . .. . ... . . . .. . . . . . . . . . . . . . . . .. m~11~K 
'!1otu.1 Halurh•H . .................. _ ........ _.. . . . . . . . . . . . . . . . . . . . . . $;itJ, O~OJ1f1~ 

<J1 . .mmnl 11tllttPrli-
Nu111ln.•r .....•......•......•...............•....... ...... ·l,flUI 
HnltiriL'H. •. • • . • . •• • • . . • . . .• . • . • . •• . • . . . . . .. . . . . • • . • • . • . . .• $.~, !!lH, fill 

Su1wrinternlP11t."l1 mn11nge1·~, ftll'l~muu nl1()\'U g-r11n111l, HUI" 
veym'H, ett•.-

Nu1n l1e1·. ... . •....• .•.. ....•.. ..•.• ..•.•.. .•.•. .... .. .•.. lf1, r1aK 
H11lttl'il'H .••••••••••••..••••••••••••• , ...................... $Jti,01ili,·llli 

IPon•nwn lmlow g-ro111ul-
Nun\l1Pr...... ............................... ...... ...... li,Hlllt 
H11lnrh;H..... . • • • . • • • . . • . . • • • • • • • • • • • .. • • .. • • • • . . .. • • • • • • . $1l, !!OK, ::oi 

CJ(•l'kH-
NnmlH'r .......................................... , .•••• , 11,111; 
~ltlttl'lt~H ......................... , . . . . . . . . . . . . . . . . . . . . . . . $;, U2i, _l-1,l>li 

Wnge-c1u·rn1r:.;: . 
Aggn~gnt111ivPrng<~ numht 11·..... .. . . . . . ... .. . .. .. . . . . . . . . . . . .... fl!-H, 7:.!H 
A[{!(l'(![{llle Wlll(t'H .•..•..••..•.•••..••• , .......................... $:11\11, Ui1\I, 11111) 

AlJo\•e gr11mttl-
'rotnl ttvPrngunnmher......................... .......... :.!~t.rior~ 
'l'otnl wngt1H ............................................. $l~n.om1,n:1u 

B11g-i1u•t·r~ 1 Jlreml~ll 1 mttPhiniHtH. 11ltu\lrntnlths, <'nt'• 
pt11\tl 1 1'~, nwl otlwr nwcihnui1·~-
Avt~rn~u lllllnlicr...................... .. . . . .. ... liO, HfiU 
\\'lll(l'H........................................... HI, ·IW, i.u; 

l\!lntn·H, (!lllll'l')'Hlt'll, n1ul Hl11lll'l'lllll1l'H-
Avl1l'Hg'l' numhtir ....•. ....... ..... .. .. . ... .. .... 117, l~U 
"'ug-PH............ ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . saa, \Ji I, :.mo 

HnyH und<•r ltl r1•11rn-
A\'et•ng-o 11nml1l'l' ••••••• •••• •••••• ••••• •••• •••••• Ii, ~111 
Wng:eH ... • • • • • • • • • • • • • • • ••••••• •• • • • • • • • • .. • •• • .. st. :1:1u,.17i; 

All OtlH'l' \\'lll(U•l'IU'lWl"H-· 
A \'l1rngn nnm hL1r................................. H7, :.!\JH 
\VnA't'H.......... ... . .. ... . . . . . . . .. . . . . . .. . . . . . . . . $·l1\ :.!U71 ri1ti. 

Below g-mnnrl-
'l'oltd 1Wl•r11gl! nt1111ht•r ........................ .......... :rnn.2~a 
1'otnl Wllgt•H ............................................. $~.J.I, X7:!, ·l:lll 

Mhll'l'H-
A Yt1t't1A'l1 nu1nhln·................................ ~f17, :mt 
\\'ngl'H ........................................... $1.~·I, <17.J, 111:1 

Mhll•rH' lwlpLll'H-
A v<1rugu numlHJt' . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . 1H, ;:m 
Wngt•H.... •• • • • • .• .. . • • • • • . • . . . • . • . . . . . . . . • . • • • •• $11, ·IUI\, \IW 

Bn)"H undt•r Hl p•11r.,-
A vt·1·ngl1 1ttnnht·r................... . . . ... .. . . .. r1, rnJ~ 
\\'nJ.WH.................. ... . . .. .. .. . . . . .. .. . .. . .. $1.fitH, HHt~ 

All otlwr wugit1·Pnrnt1l'."i--
AVlH'flJ.W 11111nh<•1·.................... .. .... ...... 7H,f1.Js 
Wt1[{l!H......... .• .. • • . . . .. . . . . . ..• • • •• • . . . . . . • • .. $Ii, tr>:i, ·l:I,~ 

'l'ahlo 3(\ showH tho mu11l>t1r of tdl t:lttHH<'H of omployPt's 
reduced to the yeiirly 1wol'llgl\ its alH>V<\ de:-;cl'ilwll, with 
tho 1m10n11t pitid to oiwh cla:.;:,i in :.;itlario:.; itnd wage\:.;, 
Saltiriocl oflkial:-;, e!M·lrn, ct1~., n:.;tmlly recci rn anmHtl m· 
monthly H1tlarie:.; and, n:.; a rnlo, 1u·o nmploy<"Cl through
out the entire year; Po118oqnontly, for thiH dttHH, in a 
great nmjority of caHos, it wm; umH.\<•es'lat'.)' to 11mlw the 
reduction to the avemgo for tho year. 

The employecs 1:ihown in TnJ1lo 3ll mny ho nrmngod iu 
two groups-first, tho oilicll :force, which con:.;i:-:ted of 

Ii\ i·~7 g·1•1wml oHic<>.rs and ekrlu1, l'l\C(liYing $LH,l·Hi,8:3!1 
n:-; :.;alnril's, tlw 1111111hur 1111<1 H!Llnrin:.; forming :d.f> ttnrl il.!I 
pPr <'·<'11 L, l'llHpndh·oly, of tho total:.; for all (1mploy(1n:.;; 
-:t•eoud, tlw nmployern.i e11gagrnl in suporvising nrnl in 
tlw acttml work of tlw rninm; and qutirrirn:i, whieh 
indudo tlw HllJl<"rinttmtlt•.11h1, nui111tµ;or1:1, foronwu, Hlll'
,·uym·:;, Pt1.,., n:.; WP.ii n:-; thn met.,Juu1im1, tho rninm•:.; and 
thoir lwlpm·:.;, nnd nll otlwr waµ;(l-<>.tii·nm·:-;, Thii; ehtHH 

11 um hm·t•tl 00.1, .I ~m, antl tht•ir i;nhirinH nw 1 w1tg11:-; amoun tPd 
to $iHl:l,HB·l,tiHH, forming !l7.fi ancl OH.l 1wr <'tmt, rn:.;p1w
tivnly, of tho totals. '!'ho :;upm'int<nHlonts, mttllllg't'l'S, 
fmm11t•11, and Hlll'Y<'yor:.; ar11 clas:.;ml llH Httlariecl oflicinl:.; 
though t.lw cli:-;tinetiou hntwm•n forPHWll tt11cl 111i1101·H i:.; 
dillicult to lH'l"Hl'l'Y<', l\H}Hwiall.r whP11 UH1r<1 i:.; Ylll'J' litt;Jn, 
if tlllj', cliffen•IH'P. in tlrnir wag·c1s. 

gxdttHi\'l'. oJ !:ho grnwrnl ollie11r:; nml dmfoi, 2H'i,IJ·1:3 
Plllployu<'H, 01' atUI ]WI' Ct'llt ol' th(\ total llttlllhl'l' Wl1l'l\ 

P11g·11g·nd in opnnttion:.; tthon•. grou1Hl. and tll(I :-;ahtrioH 
nrnl wag·<>.s tmid for :.;n1•h wlll'k nn101Illh\(l to $1.U, 71i:d,ll·W, 
01· :1.t,7 pt•r <'t>.nt of tJw total. Tlw t•mplo,Yl\L~H 1•c1p01·tn<l 
as N1~1iµ;u<l hPlow g·t·omHI numh!\n~ll 3B'i,OH!i, or fi!l.:d 
pt\!' uPut, 1u1<l t.lwir i;alnrin:.; nrnl Wltg'(IH 1Ullo11nt11tl l'n 
$:Wl,OHl,7H7, (ll' (jJ.·1 [ll\l' (~(lilt or Llw Lot1Ll. Th(\ Hll}llt· 

mt,iou of <>111ployt1uH :.;o itH l".ll :.;liow clw numlH'l'S working· 
1Lhm'l\ 1tJHl IH1low g1•on11Ll <'!Ill not 1><1 1w1•t1pt(\(l ttH PX1w\',, 

1 )('Cl\ l!:-i(\ tht• Hlllll!\ t'lllplo_rPPH nm~·' nL ( li fl'nl'tlll li tillll'H, 

work in hot:h pl1t<•rn-;, tlllcl in 1io11H1 <"11tHHl'H of mining th<• 
dis(!ineLio11 h<1twm111 tht• two ill'1t1wlw:.; of \\'ol'k iH not'. pl'!'· 
:-;m'Yl'd unil'orrnl,v. J1'ro111 Tn.hll\ l. img<'H :HH to :rnJ, 
it; lllllJPltt'H tlmt. Plllplo,rt'!'H w01.·k i Ilg' l H•low g'l'llll IHl \\'('!'(• 

rq>ort11d fo1• t lw 111njol'ily of thn miiwmh-:: lntl of tlw 
tottd 11umlwr of :.;w•h 01nploym1:.; :li;~ 1 ·"7~ 1 01· all hut 7,/ill, 
wN'l" omployl1d in tlw mining of 1•rnt11 iron, coppol\ goltl 
1tncl Hih·t11·, nnd tl1t1 s1dnrh•s 1tnd Wllg'<'H tlwy l'(\t 1i\irt1cl 
amonntPcl to $i·IO, 7:17 ,IH!l, en· nil lmt iM, J :15,HH7 of tlw 
tol"nl HnJ1trinH nncl wngn:; puicl for work lmlow ground. 

'l'h11 mi1w1·H, mi11(1l'H1 h<lipcmo;, qtmr1·ymnn, noel :.;to110-
('\lt~tnr:.;, who nmy Im 1wt 0llptc1<1 HK tll!I omployl'<'H ongag·od 
in th(\ actual work ol' 1•1111101·iug tho on1 ol' mi11m·1il1 1tnd 
cln1:.;Hi11g tho 14tono nt thn q1mrry, nm11hnrt1d ~l·l,H, lH!I, or 
[)!) l)(!l' COil t of t(w tof:1tl lllllllll<1l' of Wltg'lHJ!U'lllll'H, !UHl 

thnir wngPH 1m10untC1d to $~an, l·l::d,H!IH, 01· H:d.~ por cont 
of tlw total wttge:.;. 

lllt{/('•!ill'rlll'IW, 0// OUl'll})((t/1111N.---'fahlo :17 ::ihow:.; tho 
distribution of thn i;t•n·ml dn:.;:.;ns of wage-carneri; 
1te<1or<li11g to oemqmtionH, by mi11m·1tl:; and gi·oup:.; of 
minemls. 
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'l'.uir.g 37.-DIR'l'RlBU'l'IUN OF WAUE-KU:t.NKHN ACUOHllINU 'l'O OUCUl'A'l'TONS, BY ;\fINElL\LR ,\Nll UUOTTPS OF 
MINJ<:!ULS: rno2. 
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---------1 ___ j . 
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Htr11etn1·nl lnntnrinls .............. - . . . Ht11 ~Ufl 

CL'lllOllt ......................... .. 
CI1tJ' ............................. .. 
Limu8tonuH 11wl clolomilcH ....... . 
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~IUHl_RtOIWH 1uul (11111rtzitP!-1 ...... .. 
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Com ml um nn<l 1•111ury •••••...•.•. 
CryHlt11Jlno qn11rtY. ....•••....••••• 
<{nr11ot .... ............. - ........... . 
Hrhulstom1s 1tn<l pttlpHlllll<.•H ....•. 
Jnf11sori11l mirth, trljioli, 111111 

]lllllllt\(I •••••••••••••••••••.••••• 
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l'ill<ll'HJllll' •••••••••••. • • • ·, •• •• • • .. 
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l 1fiOHp]\IL(tl !'(11\k ••••••••••••••••••• 
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Table 37 shows the relative proportiomi of tho several 
classes of wiige-earncrs that wcro required in tho clif
feren t branches of the mineral industry. Tho 8chodule 
of ii)qniry, of course, could uot be made in Rn1ilcient 
detail to show separately all classes of ocPnptitionl'.l, nucl 
consequently a large nmnher of mige-eiu·ncrs that in a 
complete presentation would be g-i nm sepamtnly are 

1nclm1cd in the class of " all other wngo-cn.rncrl:i. )' A 
very large proportion of thiH chlsH, however, wern 
common workmen or unskilled laborers. For the in~ 
tlmitry ns n. whole the percentages which the nnmhln's 
of the different efosflC8 Of Witge-earnen; WPl'O of th(\ tofaJ 
munlier arc !ll:i fol_lows: Engineer::-1, 4.5 pm• cent; Jfr11-
men, 1. 5; rneclmnics, 4.5: miners, <1n11rry111e11, and stone 
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Cutters, iifi.8; Jlliners' Jw]pl'l':"• ::3.~; t.imhl\l'llll'll and tl'!ll'k 
htyer:-1, ~.H; hoys ullller lll yettrs, ~; all otlwr wttg'l'

cnmcrs, \W. :d. 
So far !Ul possihlo llw 1i1iiwrals iu T:tl>IP il7 al'l' n1·

rangocl in groHps act'ordingto tlrnii· <·.ha1·ndPr or t.lw llSl'S 

to which Uwy tLrc put.. 11\ir tlrn !'Pason that t!H'l'l\ is, as 
n rulo, tL similarity in the <!trnclition:-i of mining tlrn 
mincmls in tho fi;LllHl groups. tlw stntist~il!s in ntu•h 
g'rnnp arc more compamhln with P1wh otlwr than with 
t110sP of different groups. A notnhln PX<·option, how
cve1', is fonnd in the group of :l\wls, in whid1 t.hP :-:!:at.is
tics for natural gas iiml pctrolmnn tLJ'<' not at :Lil analo
gouc; to those for con.l, and arn 11ot in ltny :-:Pnso com
pamble with tht'm on acconnt. of tho ontin'l,1· (li!l'Pl'Pllt 
conditions gonrning prodtwtion. 

Tho eonclitions tlmt <·hioJly tdl'twt tlw proportions of 
tho sevoml classos of w1Lg'<H'lll'lltirs Hl'<" thn nwthods of 
mining, wlrntlwr c;urfo<'P or undPrg1·ound, mid wlwtiH'l' 
the mineral is Hold in tho crudo stato or iw<lnrglH'S 

f!Omn prw,:ess of manuf1wtnrn at Lho mi no hof01•(1 hPi ng 

nutrkct,l'cl. H thn mino workings 1\1'(\ tmtlorgrornHl twd 
are Bprmi<l O\'or a wido aroa, the proportion of 111inl\l'H 
iH redm•e(l nnd tho:-;n of ot.lrnr chtsHPH ii1·n corn'H}><>nding·ly 
incroa:-:e<l. ConynrsPly, in Hllrfocl\ mining ancl q1m1Ty
ing, thn proportion of thnsn llngngncl in tlw work ol1 g<'t
ting ont tho mi1wml i.-;, ns n ruln, larg'l.'r than in tho ot.liPr 
br1tnclws. .Any mtrnufod.lll'ing p1•oc(\KS to which tlw 
prochwt nrny lw snhjoc.,tNl 1tt tho mino or qnarry hPl'ol'(\ 
shiprnont 1wcec;sarily iiH'l'l'!tses the proportion ol' "nil 
other w1igo-Par1rnrs. '' This is plainly ind ic•ntl'tl in thn 
::;tatiHti<"H for cPnHmt, the fini:-:lH'll t•<mumt !wing in l'Yl\t'.Y 

C!lSll mitnuftt<•tnrrnl in <"onnnction with qrnu·1·,\'ing· t;Jw 
l'O<'k, 1md 1tlso to a :-:lig·htly ks:-: <leg-roo in tho c•aso of gyp
i-mm, the.work of nrnntd'1wturi11g land plnstPr, wall or 
ccmont plastnr, and pln::;tcr of Paris lining· clmrn at th(\ 
qtmrry. The proportions of" all othor wag1Hmrrw1·s '' 
in thl'Sll two indu::;trioH wcr&. 58 1tnd 51.2 por <!Ollt, !'(\· 

spoctively. '.l'hn lnrge:-:t proportion in thi:-; miHcnllmw
ons group of <:mployens, nmnnly, (j(l, !) per emit,, wns for 
tho 1rntuml gas ind ust1T, in which the pri1wipnl wm·k, 
after tho e<1nipment of tho property hi compl<~t<', is t.lw 
·diHtrilmtion of tho g'!ti:l to tlrn consnmor:;; nnd th(\ g'l'oup 
·o:f "all other Wftg'tH1!LrtWl'H" was composed <'hinlly of 
tho vitrious cla1isoH of employee':-: nng·ngP<l in thi.~ part 
,of tho work. In thh; induHtry tho meclmnical forco 
·composed of nmehin istH, l>liwksmi th:-:, c1irpm1 tc\l'S, awl 
other mcclrnnic;;, :fornwcl 2H per cent of tho nntirn 1mm
her of witge-earnerc;, Upon comparing· the Ht1it.h;t.icH 
for petroleum with those for untnml gas, it .i;; found 
tluit the percentag-cH for th·o lneclmnical force were 
almost identkal in tho two iudnHtl'i<\H, 1mt that in the 
petroleum industry the predomirnitiug class cot1!4i8t:ed 
of the engineerH engag·ecl in the work of pumping wells, 
these forming 73.H per cont of the wholo number. As 
shown by tL compariHon of 1inthrncitc ancl bitrnuinous 
·coal, the percentages for tho mechanical force and :for 
''all other wago-ciirners" were greater for tho anthm· 
cite, while miners constituted tt larger proportion in 

t Ill\ ('.HS<' () r l>itumi uons. ThCHP !Ll'n Urn natn ml l'Nmlt;; 
ol' tho gTt'H.l.Pr di lli<·ulty ol' nnthracitl' rniuing and of 
thl' iwc•p;;sity ol' lll'qmring the prmlw·tJ .for mnrkt't after 
it is 111i1wcl. 

In aclcli!iicm t.r> Orn l'orc•g·oing aml other fiwtH that lL 

critiettl tmnly:-:ioi of Tttl >in ill mig·ht 1lisclrnm, it b,; shown 
that; tlrn llH'<·l11u1ical fon:n WllH t'HfH\cially large for co
nwnt, gmphitc>, natuml g·ns, pPtl'Ol<'mn, and talc and 
:-:wipsl:mw; tlrnl« pr1wtfonlly nil !;Jrn waµ:n-oin1wr:-: om
ployucl Wlll'\\ dil'nctly l'Ug'ttg·ncl in n1mod11g· tlw minm·al 
in t.lw (!1t:-:o of l>!tryt<~s, f>11h1':-:tonos 1tntl mill:::trnH's, mon-
1rnitn, oilstmws, wlrntstmll':-:, and Hcyl;hostonos; and thnt. 
lihl' p1·oportion of muployePH indncfod under "all ot.her 
wag·o-Pnl'll<'l'H '' was eon:;idombly iihovn tho twomge in 
.tho 1•nscl of t'<'llln11t .. / .. ffps1m1; minoml pigments, mtt
uml gnH, 1ind s11lphu1· am\ pyrito. 

8111/N 1/N ·11•111/1'·1·111'J11'/'N.···-Pro\'ision WttH 111ndo in tho 
sdwdttll\ !'or rP.po1ting st\ptu·at.nly tho nwn, nml tho 
fu>yH lltHlor HI yPnt'H, Pmployc1d ns W!Lg'!H.\Hl'U<~rs. 'l'nhlo 
HH :-:hows for <1nc•.h 111 itwml t.lw 11m11hnr of nwn nnd boys 
Plllplo,r<'<l, with 1.Ju1 pPl'<!!lnt1tg·<1 Uiat t.lw rnuuhor of Paeh 
i:-: of till\ totnl nu111hPI' of \\'1'.g'l\·Ottl'n<'l':-:. 
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The n vcragc n nm her of wagc-mtrriers employed in 
the mining :industry in Ul02 was 581, 728, of whom only 
11,85 7, or 2 per cent, were boys under lll years, whfoh 
nrny lx~ t•onsiderecl it small proportion. The stath:itics 
of nmnufoeturcs show tlrnt thnre were lti8,583 children 
unrlor 1Ll years out o:l' n tot11l of 5,308,406 wago-eamerR, 
ft pereent:tgo of 3.2, employed in the manufacturing 
irnlustries iu moo. The reason for the 8nrnll propor
tion of boys employed in mines and qtmrries is nn
cloubteclly the ardutms nature of tho work iwd the 
rigorous conditions under which it is pcd'ornwt1 in 
nmny br1111chos of tho industry. A:-:;ide from the physi
cnJ Rtrcngth and endnmnoc required in mueh of tho 
work, it froqmmtly hirn to be performed under l'ondi
tions extremely injuriomll;o lrnnlth nnd 01' great hazard 
to lifo nnd limb. 

In mim.v of the industries, ns shown hy thn table, no 
boy:-; wore :found, an<l in most of (;be othorH tho propor
tion wns Ym'Y small. Tho indnstries for wbich 110 boys 
wore reported are as follows: Asbmit;os; llHphaltum nml 
bitnminons rock; bomx; buhrstones and millstones; 
cornudnm and mnery; crystalline 11w1rt!I,; flint; g1u·neL; 
iufosorittl mirth, tripoli, and pn111i<'l'; lithium ore; mil'a; 
mineral pigments, crude; mom1>1it;e; pett·olnum; precious 
stones; silictt :-;n,ud; talc 1tnd soapstone; tungsten; ura
nium 1tnll vunndinm; d1ronw ore; magne1:1ite; rnolyh<le
rnun; ni<'lrnl .ttnd cobalt; n,nd rntile. 

H shonlcl he obsern~d tbttt for the miuernl iutlustrios 
giving Pmploymeut to hnt u snmll munhor of wage
enrners in the aggregate the perm~ntltges given mny he, 
and 110 doaht :ire, in some c11soi-: m,tirely mislea<ling, as 
the htrgo proportion of' boys nuty lm clue to ciremn
stances which 11re cntiroly :l'ortnitouH. The highest per
centage shown is for the mining 01' i'nller's oarth, 1'01· 

which :3+ boys, or 21. l per cont 01' the total nmn her of 
wage-tmrner:-:, were reported, 'l'bey wore neitrly all re~ 
portml by <Hill htrge establii.;lumml; and were employed 
at tho light:or work, such as driving mrts and perform
ing· l'erttdn parts of tlrn proccsReH of ch·ying and gTind
ing the prod net. \Yhen the product, nf'ter being mined, 
roqni ms some prepamtion before l:lhipment, the propor
tion o:f boys is al ways larger than when the miueml ii:i 
sold in 11 crude conditiou, This ii-: dent'! v shown in 
cou.l mining, in which industry thoro w01·c; nmcmg 
employees in both britnclmi, u.nthracite and bitnminmi>', 
10,102 boys, or 86 per Nmt of the total for the Unitncl 
States in nil branches 01' Urn mining un<l quarrying 
induHtries. In anthmcito minm; there wem +,5G4 boys 
employed, or G.5 per cent of tho total nmuber oi' wngn
e1trners in that indu8try, rmcl in bituruinons mine8 there 
were 5,H28, or 2 per cont of the total. Tho oc<'npa
tions commonly followed by hoy"' below ground are 
mule driving n,nd door tPnding. In anthmcite mines 
the nmuber of boyH below ground wac; 1.1 per eent of 
the total number 01' wage-earnerH, and in bituminous 
1.7 per cent, showing that a somewhaL larger propor
tion of boys was required in undcrg·ronnd work in 

bituminous mining than in ,n11tlmwit11. As a rn]1\ bitu
minous coal requires no preparation td'tl'r l>Ping· mined; 
the "run of' mine" is usually mnrkPted i11 that l'ondi
tion. Anthmeito, on the otlw1· hand, i:-: alwnys 1•ru:-:lwd, 
screened, pielrnd or elmtnml, and in llHUIJ' i11stnllt'l'S 
wa1:1hml before being 8hipped, and nmuy boys Ill'<' em-

. . l 'l'l' . ployed in the y11r10nH stagei-: oi: t w proee:-;:-;, 11:-1 1s 
clearly indieated by the statii-:tfo:-<. In hit.11111inons min
ing only three-tenths of' 1 per l'tmt oi' tlw totttl nmnliPr 
01' wag·e-e11rner8 were boy8 working alH>\'ll gT01111tl, 
while in nnthmcite mining i-:uch ernploypps formed ii.i> 
per l'Ollt of the entire number. 

It is espeoit1lly uotewort.hy Llmt for gold iuHl :-;il \'l'l' 
rnining, in which on an avemge :-Hi,14·~ \\'HgP-P!U'IH'l'S 

were employed, only 27 hoys, or ono-tenlh of 1 pt~1· 
cent of the total, wme reported, and oJ' this 1111mliPt' 

only () worked underground. TlH' 11111til><1r of boys 
reported in copper mid in lNtd 1md >1i11c mining wns 
also noticeably small. 

TVi11/1'-1'1U'lll'~'8 1'111ployed durlny 1·110/i. 111011 t /1., Tlw sta· 
ti:-;tic:-< for the !Wemgn ntnnla~r oi' mtg'l'·l'ltl'll1 1 r:-; Plll
plo,Yod eauh month are 1:1nmtunl'ixl\d Jn till' l'ollo\\'ing
tnhlo: 
'l'AJl[,1' an.-A111!/'l![!l1 lllllllill'I' qf /t'llf/t'-1'111'111'/'.~ t'lli/i/11!f1'1/ r/11ti11:1 t't11·h 

1111111111: /!Ill;.'. 
·--··--<- "" . 
--·~-· ... --·~"'"'""~· . 

'•1·

1

, ~1<·11 W I lion< 
'l'llllll, . )'t•1U'" 11111 lt:r Hi 

l'tu11lp\·1•1'. n•nr.•. 
•I I • ··············-·--·····-······-······ --·····.1 ...... ····· ·-

Yt!l\.l'lynserng-p ............................... r~t 1 7~~ 1! 1111\l,H71 ll,;-.J'1"; 

m1n'."!:(fa' (~··,.~:"]··,~L i m 
n~7 1 1K1 I 1~l. ·~\~ 
f1Ur1 1 ·11B l:~· hi!! 
liU-!i :l!lU la,~'' 
Mti, ·ltil 1\l, ·IOti 
fllH, Hli 7 ~ "..!rfi 
fillH. f1~lli 7. ~i .i 
fi:.!l 1 USU 7) ·M;l 
r,1111 tl't•l 79:i.u1 
nttii: f1\1l ~~~ ~11~• 
ti:H. 11:m tr •. ~~.a 
1i:.!7. ti:Jtt 1:-•. r.-.n 

,J(llllllll')' ......................................... J'~'i!1r';,'~11~ 11' 

11'ohrunry .......................................... I tiU:.!, ti:la 
:l!nrnh ........................................... ! titl,ll~li · 
A11t'll ........................................... "I' !iW, liili d 
M11y ...... .................................... •.•. ritlti,Hill 'I 
.ruue. ... . . . . . . . . . .. . . . . . .. . . . . . . .. . . . .. . . ......... r1:.?Il, •.lli·l 1 

.ru1y .............................................. 

1 

filii,Hill · 
1\ugnHt . . . . .. .. • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . fii!H, il:t':.! · 
8eptemtw1·...... ..... ................... ..... ... .. r.:17,.1:1:1 I 
1._>etohur .......................................... 

1 

fi7fi, 711ii , 
Nnvt•1nlwr .................................... .... ti·lti,\I:.!~ : 
December ..................................... H. lit:l,!!:.!tl ! 
·-·--·-- . ... . 

The greatest nnmbor, OJ!l,fl~~, w11rn P111ployml in 
November. I~xclnsive of thP l'Oltl minP:,;, thn g'l'l'1tto~I' 
H<'tivity in the mining indnstriPH WltH during thn :-1um
mer 1110nthi-:, the largest nnmbm· heing· employml .in 
August. The largest number we1·u PmployP<l .in l lw 
cmtl mines dnring Deemuher, but, tlw :-;trilw ht tlw 
anthmcite eo11l region contintwd from ?\fay to Octolll'r 
m1cl greatly :ceduced the nnmher Pmployl'rl (luring· that. 
period. The number employed Piwh mouth in tho pro
clnction of the difforont miiwmls, Hhown in T1d>lt1 ,Hl\ 
indicates that in i;omo branc:hos ot' 111iniug tlrn opPl'tt· 
tions were comparatively co1rntant during the YPl\I\ 
while in othe1's tho activity of tlrn indu,;try \'!tried 
widely. 

The~·o is 11 nntnml division of mining 01wmtions into 
two mn,in classes, snrf'ace iwcl dnnp mi11i11g. Aet.ivity 
in the former is tttl'ectecl, as it is in outdoor i11dnHtriP1' 
genera,lly, by the we11ther and hy smtsonal 1•.Jmngp:,; ~ 
while opemtions in the latter chti:iH, as a ruin, aru g-or
nrnecl more by the market. eonditions. No hlPa m11 he 
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obt1tinecl from Tabln :m of tho iwriods of adiyity and 
depresi:;ion i11 particular branches of tlw mining- ill(\t1;;
try, altl10ugh it shows gPncml con<litions for tlrn inclu:-.
try as !l whole. It ic; not in·actimlil<' to 11Htk<' it eornpldo 
:segregation of tlrn stittisties lmsPcl on thi:-i diYision, its 
opemtions in some of thn imln:-;triPs, iron ore for P:rnm
plc, are condnctccl lioth 011 the sm·fiwn and un<lnr
gronnd. 

l{pfrr<'ll<'t~ to tJw clutaikd :;tafo;ties in Table 1, page 
:HK of this repo1·t, will show for eitt·h hmn<'h of the 
llli ni ng· J!l(l nsLry tho v1triati 011:,i i11 Lim iwemg·o u n111 her 
of wng-<~·mtrtwrs omployn1\ <!ming Pitch month. Tnblo 
,to shows tlw 1wei·ngn lllllllhol' of wagn-m1r1H1rs cmiploynd 
<'ll<'h n1011L11 for tho morn i1uport1111t minnrnls--tlmt ii:;, 
thus\\ c;howing a yearly iwnmge of moro than 2,UOO 
Wltg'l\-t~IU'll\\l'i', 

'f,\11),g ·W.-AVEIL\.Cm NUi.\CBElt UF \V.\.({E.Jo:,\l{~·rnm-i l•:l\lPLOYEll j)[1JUN<f EAOJI l\WNTll, HY l\IINlc:rt..\L~. IN Tim 
l\lININn OF \Yl!Wll l\[OH.E 'l'IIAN 2,1100 WJ.;H,E J<:Ml'LOYI•:n: Hlll2. 

All Ct ml, C11al. lloltl 
MO!\''l'H, mhwr-

(\1. 
Cht)'. llll(hl'tl- hil11n1l· <:oppPr lllH] 

uls, nwut. l'ilt'. llo\l:-;, tll'l'. slh•t•r. 

Ycnrly nvur11gL1. fiHl, i28 l:l,(Hl ~.1:1:1 tm1mn '1 2SO,fi:\,l\ ~Hi, 0(17 :lli, H~ i 
Snn111try ............ till!), HO~ 10,.t2tl ~.J.17 tls,:ISll :wo,r):i7 ~H 1 m11l :H, it1i1 
l~"ellrnnry ........... tl02 1 G:m 10,:llH ~. l!!H ll\l, 22H ~H7, 007 ~·l, 7tlK :J.I, ~ :f1:.! 
M11roh .............. 1111,mw 10,HH:l :.!,~m.1 lli.f>KI :!~:l1!l~7 ~r1, 11r1 :IU:ti 
April ............... li:.!U. lUti 1~ .. 11:1 2,.iaa I li, 7117 :.!7:!. H:.!7 ~!Ii, '211 I a~,, \11-iti 
M1ty ................ filili,H70 l:l,llo:I '..!,tiOH rin. ·1:-1r1 ~liH, Olli\ ~7. tH:l :17 1 HI'.! 
.rune ... ,, ............ f1:.!fi, ·!ti I l:l,:l!lli ~.tlf>K lli. :li1:I ':!1i:i,2r,:i :.!tiJi7:.! :l7, a:m 
July ................ filli, H70 t:l,fl\H ~.tiaH ti1 tifl~ ':!l\O,Hti :.!ti,NHI :17, 1:111 
Augmt ............. fl:.!H 1 fi:J:.! l·l,li:.!2 :.!,ilOl 7, it.HI ':!li\l, 17:\ 211,llllll a7. wn 
i:;(l)l[l!ll\llt'l' .......... rl:n .. ma H.lltltl '..?,flt~ ~,~an :.?iH, titli :.?;\mo B1i, iri; 
Ot~loht~r ............. fiii1, i\Jti 

I 

l·L·triH 2,·W~I :ltl,·liiV ~.W~. O:H :!li,:11\ti an, ;sr; 
No\'lm1lmr. n w. u~~ H.~ur; :.?,·l~tl llH,:l~ll :.m:--:, it.l.i :.?;1,:-111 :Iii, mt 
Jlrn~emllL1 r ......... IH:l,2~0 J,J, 071 ~.~ma llH, lill~ :10:1,1,111 :.!f1, i:t:.! :l·I, itli 

I 

Of the minn1·ah; shown >'Pparntt>ly in Tali lo ·l·ll, tll\\ )ll'll· 

clueliio11 oi' dity H}lpP!tl':> to 11tt\'O hrn~n cnl'riPd on \\'ilh 
tho gn~atPHt 1h-g'l't>O of rogularity, tlw mu11lH 1 t• l'lllployncl 
nirying· only from 2,Hf>H in ,f1111P t,o :>., 12H in l•'l'hnmry, 
whilP tlw nmuliPl' Pmployt>cl in tlw ptmltwLion of anth1·1t· 
!'il:P coal rnri1 1d from 1.111,~:28 in Fohrnitl',\' to O,fifi2 in 
;r uly. Thi:-; widl\ raritition marlrn1l an abnormal 1•01Hli

tio11·--the great strike>, which 1•onti11ttetl from .l\'11ty to 
October. While it ::;ecll18 that Urn Htriko 1iil'l~11tn<l all 
of thn wage-rntr1wrs in tlw conl inchrntry, tho 01wmtol'H 
WCI'(\ 8llCCl1ssful in most t'!lS(IS in St'Ctlr.ing· tho 8!\l'Vh·nH 

of a ~mmciont nnmhor of rncm to prot1wt tlwil' pI'opnt'tiPH 
nml to prmmrve them from 1leteriomtio11 arnl. iu :-;onw 
instam•Ps, 11v1~11 to mine Hlllttll qwintitiPH of cmd. 

In hi turn inou:-; coal mining· thn largc:-;t n ttn1 lHH' of 
wage-enrncri'l, HOH,HO, appmit'H for Dee11mlHH'. 'l'lw 
number tlud-,imtcs from month to month, r111ichi11g tho 
lowest point, ~tl0,817, in ,July. 

Table Jll cloarl,v indicateH tlmt in nil kiu<lH 0J1 mining 
aml qrntrrying, where the work iH done bt·goly in thn 
open air, the period of g1·t~atm;t adidty iH in summ01-, 
while the nvorages for the wintnr rnonths cfonote a timo 
of ccnnpnmtivo doprnssion. Thi:-; condition is shown 
for day, lin10sto11PH an cl clolcnnitPs, nmrhlc. sirnclstmws 
nncl qrntrt11i tm.;, silieoous l'l',YHt1dlino 1·ocks, 1tnd :-ilatn, 
nncl also, althoug·b ll'ss pronmrncncl, for t'OHHmt, iron 
ore, itncl lmul 11ncl zinc ore. Phosplrnte rook, lwing 
mined ttlmo::;t entirely in tho Sonth wlwro tlw :;msorntl 
change:-; hiwo less effect, show:-; ii lcs:; nmrkorl reduction 
of tho numbor of employees in the colder months than 
some of those jnst mentioned. 

The vari1ition in the nverage uumbet· of wage-earners 
in g·olcl itncl silver mining was from 87,BHB in ,Juno to 

Ll'url Llmt•· HlltH1· ;n11, .. ,. 
All Hllllll'H Nn!n· l'\l<IH· NlOlll'!-1. um; ll'Oll tlllll llllil M111·· 1'111 l't•tro· jihtth• 111111 '\t~tt(~tl· Kl1tl1!. <1thm· 

lll'l', Zit It' 1l11lo· lilt'. 
g'll~. 

ll'tnn. 
l'IH'k. tilllll'IZ· mhwr-

oru. . ll)H, lllitt'H, ilt•H, rrn•k:-i. 

a.",l"i1l 7, HHt acri·L7 ·l,Oi"ll ·l 1 117S li.f1fl~ f>, !171 lll,H.~ IH, 1'1(i ri, !l!.W 8, ll2~ 

:M,~!f!H 7 'Vi'' :!2, f1Kl :I, i17·1 :1 1 K'.!I li.:m.1 ~l, ~\~~ r1, 7!f.7 12,,1.12 f1~ :Jflfi li,li:H 
:\:l,fl\1:! 1: ~\1:\ ~~.·11ll :1,tilH a, f•i7 17, ~:lH ll, 1 ~! 1( I f>,i\ll 1~, X':!.i-\ r1, :IO'.! 7, 1711 
:m, lti1'i 7,.t!l:l '27, 0:1~ :1,H~U :i,11:1:1 17, :\.Iii fi,fli1l i1 itif1 1,1,11:1:1 f1,·1ti8 7, r~·lt\ 
a;,a~n 7,i;:m :1:l,(lii ·l,11\111 :l,X!\H 17, ,1:ir, f1 1 HH:i !ll,,lllf1 1~.XK:? fl, HUS 7,mm 
:111,H:lll i, Hllli :m,mq ·1,:llli ·l,tl:I li,·1~2 i\\ll'\f1 I':!, 7iH :.m,:i:1n Ii, tati 1',:1ri:1 
au, ~.q'.! H,O:!H :lf1, Ui1~I ,I, IHI ,\,f1i:l 17, :111 l 6,,()(1 l:l, ·l!lli :.!1.r1xo li,HI H, ,Ill! 
,11, lli7 H,tll:I :11\, l,17 ·I, JH!I t,i::l:l ti, ,lHI 11,iliH 1a,:m1-1 :.!:.!,His n.au~ H.fill:l 
·l:.!,t1~m H, ~!:.! :m. ~t1ir1 ·I, ~'.!M fJ, UHl 17, fll'i li,:llil 1:1, lf1!2 ~~. 8!:l n,:ma H,.l!IJ 
,lt,Sf1i S, O\IU ;11i.H'.!I .1,,1:10 fl, tlitl t7.r1i1t 11,,1'1~ l:.!, ilY1 ~:.!. :\:\1 u,:11,1 H, illl 
·ll,fr.!1-1 H, lf17 :ll, \Iii ·1. ~7i1 r1,·l\lf1 t7,s1;:1 ll. !~{l 11, \IKIJ '.!'.!,010 ti,:.!~:\ K, i1fi7 
tll,,Jitl H,lllll :m,1m1 t.1111 r •. na"J Ii, ll:ll fi,Hlll 111.f•llll l!l,:ILK f1,IH7 H,U'.! 
a~1. ~li .~.~(I~ :.m.~:11 :l, \I HI 0, :tl7 11',llOI f1, iii\ i. i\111 iri, ;.~n r,,1mu i, 7[1K 

il·l,lllri in ,J1rnun1·,1·~ and i11 ('OJlJH 1 1· 111ini11g fr11lll 27,!.Ha 
in l.\lny to :H,iliH in F11hru1u·y. 

• ( 1•en11/1' 1·111•11 i11y.1· 1(/' 11•1tf/t'·1·111·111·1w. l 11 (:011sicl1\J'ing 
tlu~ :-;l11ti:-;ti1:s ol' Plllplo,r1:(1s tllHl Wllg'l'>' indn1l<'(l in this 
rnpot't. it, Hhonl1l lrn nrnl<'l'Htornl tlmt; .it is not possililn to 
d1·n w f1·om t.hl1 Jig111·p:-; ltll,\' t1·11stwort.h,r c:om:lnsion rn
g·arding t.hl\ ll\'l'l'IL/.!,'<l !'lll'nings of 1tll thosu l'lllployPd Rt 
KlittPd wag1 1H, oitlun· hy tlw clay or pi<'l'I', 'l'lrn (liyi;iion 
ol' thn total 1m10l111I. pail\ i11 1rng'< 1K to tho wagci-ntn·nor:-; 
ol' n11y industry 01• of ttll,\' 1~]11;.;):I hy tlw ntllllh\\l' of wag-11-
l'ltl'lll't'H in tlw industry or dttsH l'liH11ltK in 1tn u11r111tl 1mcl 
dn1·1~pt.iv\\ ammtnt, whic:h is Urn quotient oi' the matho
Hmtiritl opm·nt.iou and nothing mm·n. It. doe:-; not ropre· 
Hl\l\( Llw mtn of Wltg'llH of !Lll.Y (Jllll cltt:-lH of Wltg'O·Oltl'llOl'il. 1 

A pal't of thn inquii",Y into l'lllployeos 1t11d wages was 
fmnw<l for tlw plll'po:-;11 ol' hringing• out tho 1w,trntl cfaily 
mle>' o:P pny r1w<'i vml hy tho diJfornnt clnHsos, of wage· 
llltr1wrs, 1t11d thiH divi:..:ion of t.ho geuet•al Httbjoct is 
trc11itocl on pttgl\s !!fl to 101 of tl1b report. While this 
clasH of wage Hl;nth;ties, i. o., 11etnnl wago mtoo;, appears 
to recl'iVe tho moro genoml appron\1 of statistician:::;, in 
preforcmee to st1ttistius purporting to reproi:;ent 1worf1g·e 
Pnrniug~, thoso l'atns, 11nluss consiclorPd in connuotion 
with the du1·1ition of tlrn period of omploymtmt, iu·c 
!i!thln to prove ruiH[und ing, vVhiie l1 g'i\'Pll mte repro
Hl'lltH the enr11Ingi:i of ciwh wage-t~rirner at thnt mte !'or 
11 dtty'::~ ('lllploynwnt, it foib to fi11·11ish a !:nm indiciition 
as to the mmrntl cmrningH of the workman, and so fall:; 
yJ10rt of heing· n cornwt. index of his ccon~>miu comli
tion, whieh is hettel' determint>d hy thn amount of 
wages p1tid to him annually. This is perlrnpH trnc more 

1'.l'hfa qneHtion iH fully tlisetlH8ed in tlw RL'JHlrt on i\fa11uf1wtur(•s 
for the '.l'weHth CensnH. (Seo Pnrt I, Jlll!l;PH cxi to t·xx1·. l 
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especially of mining and qtmrryiug than of other lines 
of industry, rts <lpPmtiorn; arl1 frnqum1tly very irr(•gular 
aucl :.;pa:.;111odie hy rrnLHOn of a tluctnatit1g domnnd for 
the proclnet:.;. 

'I'ho stn ijstii"H i'o1· nnthmcitc <~oal mny lw taken as 
illnHtl'lttillg' thoi'JO points. 'J'ahlC\ JU shoWH that for lD02 
the lcm1t nnmlmr of uwn, H,55'.:d, wns report.eel for ,J nly, 
!tucl Urn grontost mtmhPt', lln,228, for Fnlmmry. The 
:;trike of tho m1thraei tn oonl minors Jne;trnl from J\foy 12 
to October 23, and tho number muployml in ,J nly mny 
bo said to represent tlw minimnm, 01· tho 11n111ber 
roquirPd to preserve nnd protoet. the propertie:-i; whilu 
thn nnmhor for :Foln·mu·.v, giving due con:-iidomtion to 
tho fad thnt it i:-i m1 nverago for the month, is tho full 
rruota finding omployment in t;hL' indmitry. Tho 
amount pai cl in wageH dnl'iug the year wrn.; $38, 71(), llH, 
.and the clivi:-;ion of this muonn(; by tho twtmtgo m1mhe1· 
of wago-Ntrners for the year, ()f),!ifJl, rosnHH in a quo
tient of $:'5i55, which cnn be rcgardl'd only as an ahi:;t.ract. 
·C[llltlltity indicating tlw mcasnro of tho oarning:-i of n 
thooretic1il avoriig·e omployoo who worlwd ·:run time 
during thf, year. This, iu the light of tlrn 1wt1ml nxpe
rience of thnRP t~mployt'tl at anthrncito miuos in Ul02, 
can only be uorrni<le1wl nH tLU idmil Ht11to of nlfairs. 

JTl1r1;,_1'1N'111'1w 1d sp1'1·(tl1:d d11ily 1•1d1'8 t(f' poy.-·· 'l'lw 
inq niry cloRignod to elicit tho chtily mte:; nf pny oJ! Lhe 
wngP-earner:-; uallod for a dhitril>ntion o:f thn :-invoml 
chts:-ie:-i according- to tlwir mtrn-: hy 215-ceut. groups from 
50 cents to $,1.~4, t.J1oso l'Pmiidng loHH than fiO contH and 
tlw:,;o recoiYing W.~J .. ~5 or ovor to ho cmnhinrnl into :-iingfo 
gronpH. Tho oxnet rn!;p. of p11y was not aKkl'd :for, nnd 
in most ctt:>eH tho dil'!trilmtiun of tho omployees within 
the 21>-ccnt groups is not deJinitnly known. It may bl\ 
statocl as 11 gonoml prc)positiou, IH>wever, tlmt tht' 

gTrnttnr p1'oportio11 of the wag·e-cn,r1H'l'>' iiwlndml in thl' 
vnrl<mH ~5-ccnt mto groups l'Peciyed the lowest mtP of 
tho:-;e groups. la t.ho ea:-;c of coal and i 1·on orP. miiu•1·s 
and other muployecs paid in aceorrlance wit.h the nmo1111t 
of work done, very little can he l'!aicl reg11rcling <\ail.\' mtP~ 
of pity. vVhen wngo-earnol'H are paid hy tho hour tJwrl' 
is tho samo dillicnlty, :for the daily mtPH are tlwn rnt(.u. 
rally dopondont upon the' hours of employment. Hnw
ovur, with the exeoption of erntl itnd iron ore miners uud 
some l}mtrrymon, tho grout. majority of thn wage-ear1w1·,, 
mu ployed in the minornl in1lne;tries of t.bn lT nittid :-1t:tlt•s 
aro pttid l lY thn dny; and w hPn mn ployoos m·e paid liy 
tlw d11y their rates are ll!Ol'l\ lilrnly to lie in mult;iph·~ of 
25 oout:-i than otherwise. For examph>, the l'l'hll'B~ 
Rhow that. O, 74~ of tho mou umployocl in copper mim•s 
reeeivec\ between $3.50 mid $3:7± 1wr day, and it; may 
be safely :-;t,nttlcl that mo:-;t of tlwso lllllll l'l~l'l'h·ud ~:l.iitt 

n day. For some minerals the chtily mtos of tho Ht\\ l'l'lll 
ooenpations are fixnd at figures which 11rn uot multi} 1lt•s 
of ~5 cent:-i. But it would he morli mmrly col'l'l'l't· lo 
ttilrn tho lowei'!t mte in most wagt' groups ttH t.lw rnll• 
pnicl to tho grct1ter numbet• of the mnployt\l'H inclnd1•1l 
within that gronp tlrnn it would he, for oxnmple, to eu11-
si<lor the ratn hnll'w11y lrntwoeu tho limit;H of tbn g'l'ottp 
nH an !WPrngo for the eutiro group. 

'l'hu distri bntion of the wago-nai:1rnrn iwcordi ng· t n 
tho~rn mtes iH ;,hown in tlw following tnblo for t•nl'l1 
miiwml in tho production of which more than t,111111 
wngo-onr1wr:; were employed 011 thP twnrngP during· 
l!l02. The tit bl!\ gives al:,;o tho per <\ni1 t. that tlw 1111111. 

her at t>IH'.h mto i:.; of the tott1l 111m1lwr; antl t.hn eu11rnl11, 
tive porcmitnge at mwh mte, whid1 showH wlrnt 1n·opcll"' 
tion of the total nmnh(~l' received tt wngo as groat ns, or 
g'l'(mter tlmn, t.lrn lowest wnge o:f tho g·ivm1 w11g0 gl'ottp. 

'L'AJl(,g 4.L-TlIRTJUBlTT!ON OI•' WAUE-.KUrnimH ACCOI'l.DING TO DAILY RATES OF l'AY, BY MINERALS: l!Hl:!. 

[Eaeh 1~urnn1nlh'n pt•rt'L!UlHg'l' HhnWH tlw 11ro1mrtio11 of tho t11tuJ 11mnl.JP1' t'l'U(dYing u. w1uw m; grer~t it:;, or grunter tlrn.u, the lowt•Ht. wngt1 of Llw gi\·1..m wn.yu gTuu1~.J 

AJ.r1 IHlXlmAJ.~. {11':!\fJ>;N'f, CJ.AY, (:<lAi11 .AN'l'llltA('I'J'E. ('(JAL, Hl'rtll'lfJNtJVl'i. 

" " .. --~---~ . .--.... 
ItATJ.: I'Im )lAY I 

(JHl),!.AUS). Averngo Per Cnmnln- Aym•agL~ Per 1 Ontnulnr Averngo !'er \ Ctmrnla· .Average Per Cumnln.- A\'l•l'llgP PtJl' (!1111111h1 
<nm tor t!Vl1Jll'l'- 1•011tof I ti vu J>"I'· mml of ti vu per- cent of tive JIN'- t!tmtof tl\•1• l"'r nnn1lwr. 1otul. mmtngc. nmuher. tntttl. <~m1tng<J. 

nun1lier. total. t!llll\11gc. nnmher. totnl. eentage. llllllllH1 l', tot11L ('t~lll.U!i:t', 

-~--·--.,. '-··-- .. --- ------- ---- --~--,.-· -·--- . 

Tot1d ...••.•. ., l:l,OH !l9, llOl 100.0 ····-····· ~Ho. tiaH 1011.0 ......... 
~:::-:::·-;-:,. ----- ---·"-···- - ---·--·-- ----·-· -··--------~- -----

LC.•R thnn O.fi~ ... '. f>:lK o. l lOll.O ar 10\J.O 11 0 .. 1 100.0 70 0.1 100. II 117 (I) m1.11 
•O,fiO ti> 0.7'1 •••••••••• •1, ll77 0.8 .U!), \I w !JU. 7 ,M 1.8 !)!), ti 2,'13H H. 5 09. !) 1, 13!) 0 .. 1 l~I.\! 
·(),7fi tCl O.!Hl ••.•••.• ., 11,llfl·I l. 0 90. l rn2 tW.i) B3U I:l.ll 07.8 a, sos fi.r, !)t],.J 2~ 7:.M 1. (I Int.Ii 
1.00 to 1.2·1., ..••..•• ss,mm fi.8 117.2 l,OUU !)8.0 4\)J 20.a 81.2 6,b-J(l !l.4 llO. O 8,0H.J 2. 9 l~~.11 
Ufi to 1.·19 ., ........ 111\ Hll 7.8 01..1 a, ;;.rn H\J.I\ 871 115.8 ua. 11 \ H,.JOii 12. 2 81.fi 11.U2X 1.2 \l/1, .. 
1.f>Oto 1.7'1 ...•••.... 78, 1112 1:i .. 1 HB, Ii •J,107 fill. 1 ::122 13.2 2K. l 10, 712 15,.1 ll!l.:J il2,0:H ll.'l t•L;, 
1,7fi to LUii ......• ., . I 75,fifH 18.0 iO. ~ l, 6:12 ~8.11 b\) (\,7 H.U 11, 5-17 lti.ll ua. u ao, 797 13, l !<!1,1 
2.00 to 2.2.1 ......... ·I l IO, OHU 19. 0 fi7. 2 !):l:I '111.l rn1 5.0 11. 2 8, 15\l 11. 7 87. :l 70, UO!l 2fi. 3 m.u 
2.25 to ~.4H ····-- ..•• : 1a,oor1 12. i aH. ~ ·1~7 \),0 115 2. 7 0.2 7, 253 10.'l 25. 11 'J:l,110\l lii.5 IU 
2,iiO to 2. 7-1 .......... f>21 H:J7 \I.I 20,;, .i:;:i fl. 7 (\8 2.8 a. fl B, 182 •i.f.i Hi.~ 82,-UH n.n :.!(i.!.? 
2.7fi to 2.uo ..••.•••.• ~-l, 4·Hl ·l. 2 lll.4 ma 2.4 7 o.a o. 7 1, 819 . 2.ti 10. 7 lf11 Hl·! fl.6 l·l.ri 
s.oot<> a.2.1 .......... 31, li77 fi,.1 l!!. 2 120 1.11 10 o.'t o. ,1 1, ROil 2.fl 8, I 12,0H8 ·Lil !l,t) 

:1.25 to a .. rn .....•.•.. ](), 7:1:1 
1.8 I !i.8 ·17 (),.J O.ll 1 (l) (I) 1, 882 2.0 fi,5 ll,870 2.a 4.7 

3.50to 3.7•1 .......... 20,32.J iU fi.ll JU 0,2 0 .. ........... ........ ! ...... ,. .. 1, 817 l.9 3.5 4,402 1. ti ~ •. J 
a.71i to 3.UU .......... 2,al.li l.fi 7 

(1 l 1:::::::::: ········ ··········1 517' o. 7 1. 6 1,:l24 O.fi u.~ 
1.00 tn ·1.2·1 •..•.••••• •l,2H 0. i I LI 7 I 

(I lfi7 0.2 ll. 9 ,mt> 0.2 U,:I 
~1.20 .flllc.1 OVL't' • , ••••• 2,m; (),.[: 0 .. 1 ! ·l ('l 

........ ··········1 
502 0. 7 0. 7 4().1 0.1 IU :·-·-······ •••••••••••••••••• 1 

i I 

·----- -------- _, ------·~---· .. -----.----~---
1 LeHs tl11m one-tenth of 1 per cent. 



SUMlVIAllY ANU ANALYSIS OF HESUI./l'S. D7 

TABLI~ 4 l.-IlIRTIUBUTION OF \\'AlTE-EARNEHS AC<101UllN<: '['() I>AILY ltA'l'ER OF PAY, BY l\fIN.F:ltALS: 1!10:l--C011tM. 

HATE Pl·:It ]).\. Y 
(ll0!.!.AH8\, Avrn·ngp l\~r n1nnnln.

numltt.ir. ePnt of I tivo pol'· 
totnl. t~untng-t_•, 

I.·------·---
1 ' 

'l1ntnl . • . . . . . . . ~ti, 007 1(1(.l._U i ........ ~.) 
LeR" thnn u.no....... . .. :~~:) ....... .' .. J 

o.rio to ll. 7·1 .. .. .. .. .. 2u o. l 1011. o 
0.71i to ll. llU • • • .. • .. • • ·lU o. 2 UH. \I 
l.Olltol.2-1.......... WI O.H \1!1.7 
l.2fl to J..IU • • • • • • • • • • ans 1,.1 uH. \I 
uo tn t.u .......... 1,H·li 7.1 \17.n 
1.7f• tu l.\IH ..... .. .. • a, :rn.1 12. u uo .. 1 
2 011 to 2.2L......... tl, 277 ~·1.1 77. fl 
2.2i> tn 2,.HI........ •• ~. Olitl H. U fi:l .. I 
2.fitllu 2. 7-1 .. .. . .. • .. 2, 2H:i H. H ·!fl. 4 
~.7fi to ~.UH.......... tilil ~. n au. fl 
a.oo to a.~.J .. :. . . . . . . tun :ti :H. J 
S.21i tn :\,·1\1 • .. .. .. .. • t:n o.:; mu 
8.fitl to a.7·1. .. . . . . . . . o, 7.12 !.!f), u ~m. u 
S.irito :l.\1\1.... .... .. r..1 o. 2 ·1. o 
•I.till tu ·l.~-1.......... uo:; 2. a :i. ~ 
4.'.!rl ILIHl llVl.'f • . • • . . . a1i 1. r. 1.;, 

IUTI·: Pl-:tt JJA Y 
(llOJ.l,All8). 

J.tl\ll·:~'l'tlNEH ANll IHll,OMITEH. 

'l'ot11l......... !llJ>l7 100. tl 

J,QRR lhllll 0.fill .... .. 
o.r;o too. 7·1 ......... . 
0.711 tn tl.\1\1 ••••••.••• 
1.Utl !nl.2·1 ......... . 
1.2filoJ..IU ......... . 
l.fiO tu 1.7.J. ....... .. 
J.7ri tu 1.\1\1 •••••••••• 
2.00 to 2.2.l. ......... 
2.'..!fl to 2..10 ••..••.••• 
2.fitl lo2.N ......... . 
2.7r) t.n ~um ......... . 
3.tltl tu 8.2-1 ••••.•.••• 
s.:.m to a .. m ......... . 
ll.r10 lo ll.i·I ........ .. 
n.7ft to :u~u ......... . 
.J.tlOlo·l.~I ......... . 
·J.2fi lllH\ 11\'L'l',, •.••• 

ltATF: l'Im. llAY 
(llOI,!,Ail8). 

Tot11l ......... 

lll 
JUtl 
:um 

.J,J:.m 
i,HiO 
U1 lUft 
·l,\ll·I 
~,HH7 

HHr, 
fiHU 
!U:\ 
2rn 
lJ.I 
121 

1 
fiH 

•I 

0.1 
O.!i 
1.2 

i:u 
:!·l.\1 
20.1 
'1[1. 7 

X.·l 
"H 
i'.x 
U.tl 
ti. 7 
u,.1 
O.·l 

(I) 
0.2 

(I) 

1111w1rnu.v1m. 

.. '"'°'""''"~ 

1110.0 I 
\1\1, \I 
UH. a 
\IK. l 
Hfi.ll 
tlll.l 
:ll.tl 
Hl.:l 
ti.U 
•l. l 
2.:l 
1.1 
1.0 
tl,il 
tl.2 
o. 2 

(I) 

l'er I Umunln:{~-1~[1!~1~: twut of ttvo Jll1f· 
totnl. 11tmluge. 

···--··->< . 

1,a2u rn11.o 

LeRR Lhnn O.fiO .. .. .. ti. l 1011. () 
O.fiO !1> O.H .......... ~2 I. 7 Uil. ll 
0.7o to U.Uil... .... .. • 10 !), 7 UK.!! 
l.Otl to 1.!l-1.......... 11:1 H, n \Ii. f• 
l.\!f>lo J..lil.......... 211 '!fi. \I 8\1. 0 
1.f>tl tu 1.7'1......... • m .1, 2 73, 1 
!.7fi 10 1.00.......... 11\.l rn. a (1H. ll 
2.00 tn 2.\!L......... rn:. 1.1.; r.o.1; I 
2.2;, to \!..JU.......... ltiO rn. o .n. o 
2J>O to 2. 71. • • • • .. • • • 2uu ~:.t f• :.m. u 
2.7i1tn2.11u.......... 11 1.1 7,,1 
s.oo to 3.\!4.......... 7H Ii. \I ti. a 

1 
3.2fi (0 i!,.11!.......... ·1 ti. :I 0,.l I 
a.r.o lo a.71. ......... l 0.1 0.1 j 
H.7ri tt1 a.UH .••••••••••••••••••• •••••••....•••.••• 
I.OU to •l.21 ...................................... 1 

·~:'• 11:~ nv1:_~: ··:.~· : .. : ·: ............ C ....... ·I 

OCIJ.J) .\.NH Hll.VIm. 

:111, \.12 11111.ll 

iiYl'i·Hf~[. II 
I l'l'l' t ~II lllttln-· . 

AVl'l'llg'P I Pl'ntnf li\"l' pnr· .AYt'l'HJ.{(' 
llH11tl1t~1·. I totul. l'PHlllgP. ntnnlit•t'. 

1,-1721 lOll.\I .......... :1.~,Xfil 
·I 

fil 
2:1.1 
:ln~J 
21H 
2H:I 
f1HtJ 

\I) 
II.I 
11.il 
I.ti 
ti.Ii 
tl.H 
L.O 
:1.:1 

1m:: t: · i: .. : ... ·:···I .. "i1:~· .... ii1i1:0· ~~i, 
\Ill.II 1 ti. I 11\l,R Hfi:I 
HU.:\ :1:1 I !!. ~ tl!I, 7 ·L, tHH 

1, !Kil 
7H:I 

f•,fi'.!.7 
2,HIH 

12, Jilt) 
1,GJ.l 
H,H7a 

:Hfi 
~J1f)·( 

·17•1 

1) •I 

ifi: ~ 
H.11 

:m.7 
.1.n 

1\1.tl 
tl.\1 
7.1 
1.:1 

UH. :i s~ I r,, ii u7. ri :!, K7·l 
\Ji.7 7r1'1 I m.~ m.u f•1·lliH 

~~!: N \1 ~i~ I Ti~:~ '.t¥: ~ ~: K:~t. 
11~. 1 ·HI j a. :1 7,r, ·I, Hll~ 

~1~:8 ....... ~:. 1 .... ~:r:. N ~.;1~ii 
iill.fi ~ti 1. ·I l. 7 .Jri I 
:12.H .......... ........ !I.ii 77 
2K.:I .......... 1 ........ 

1 

!I.ii l~ri 

~::i ....... ':i'l""i1:~·1 :::i: ;i(, 
I.:l I tl.l tl.1 ·1:1 

IJUIN llllfo:. 

l'Pt' Cmnuln~ 
11Plll of t.ivu JIUI'· 

tolttl. ('\~lllt1g-l1 • 

Hlll.ll 

U.·l 100. ti 
ll. 7 !I\!, Ii 
2. :! u~. ~1 

II.II \lli. 7 
7,.1 H-1.H 

11.1 77.·I 
1H.ll tl:l. :J 

~~:~ :!:\·:l 
u .. 1 ~ii:u 
1. ti B. fl 
1 " l. \I 
11.2 ti. j 
tl.:I O.fo 

[1) II, 2 
ll. I ti.~ 
II.I ti.I 

MAltlll,Jo:. iiA't'lllt,\I. HMC l'l·:'1'1t1)1,m1M, 

1.EAil .AXH 7.PW Cilt.E. 

7, l'HI lllll. 0 

r. 
H 
7 

Jji;"1 
l, :lil 
~,05:! 

~iH:\ 
~.~mt 

WK 
:10\1 
~ti 

J.1:1 
ltl 
·I 
I 
1 

0.1 
tl.2 
tl.l 
2. l 

l 7 .. 1 
~m.o 

K. 7 
~m.~ 
!ti.ti 
:l.IJ 
o.:i 
l.K 
ti.I 
ti.I 

(I) 
l'J 

Hiii. ii 
\Ill.II 
tm. 7 

·1111.11 
\liJ• 
HO. I 
ftl.l 
.tfi .. J 
Hi.~ 
ti.:.! 
:.?.a 
~.tl 
ti.~ 
U. l 

(I) 
(I) 

P1toHl 11lA'U: l~t1t:l\., 

I 
·t,010 1110,0 .......... j .1,11rn rno.o 17,fif>~ 1110.0 .......... [ li,1171 ltl!l.tl 

II. t 
tl.J 
l,il 

rn. 7 
·:.m.1 
~l. I 

7. 0 
7. :! 
·1.f1 
7. 2 
a. u 
a.~ 
2. ll 
l.·l 
II. t 
ll,·I 
2. n 

1110.ll 
m1.u 
uu. ~. 
\IH. ti 
Ht.:I 
110.11 
:m.n 
:i2. r. 
~r1. a 
~11.H 
Ia. Ii 
o. i 
i:.r. 
.1.r1 
B. l 
:I.ti 
'.l.0 

: .......... L ................ . 
" ' l I) lllO. ti 
II 11. ~ \1\1,\1 
~H II.ti \J!l,H 

~·IH r1. :I \1\1, 'J 
11 :.?:IU ~II. :1 \1:1.11 

H7:1 rn. 7 111. o 
J,OUO ~a.a .JS,\! 

i1!'1S 11. \) :Jf1, (i 
;1~w ?·•! l•!· z 
72 Lh h, I 

07 l.·I fi. I 
8 !1.2 :1. 7 

~x o.li ti.fl 
!17 !1.H :,!, \) 
1\.1 !I. 7 2.1 
Ht\ J,.I 1. •l 

1 
l 
·I 

7·1 
111 

mm 
11 U7H 
1,111:1 

111,tl-lti 
~,:mu 

·•1·1 
~r.ii 
IJ.77 
Hll 
HH 
:.m 

2Hll 

\l) 
(1) 
(IJ 

ll.·l 
O. ·I 
·I.ti 
11.1 
H,tl 

r1; u 

'1:1:~ 
l.·1 
·Lil 
l.ll 
ll,11 
o.~ 
U. I 
l. 7 

HAN[lS'J'ONHS ANH t!l'AU'l'iB i Hll.H'J.:llPK l~ltY/'l'l'AI.J,lSM 
~J.A'l'Jo:. l'l'EH. I llll~~l{H, 

lll, .J.IH 1110, 0 

·I 
·IO 
no 

2U~ 
1, !11[1 
'J.,.JH7 
I, 7\11\ 
•) •Jlfi 
., ·lHI 

·1-111 
~mu 
t1ri.1 
110 
!lJ.I 
~fi 
Hll 
:ltl 

(I) 
0 .. 1 
U.ll 
2.H 

11. ·I 
'lll. :I 
17. 2 
~l.:i? 
·l.(i 
'1.:1 
:.?,{) 
U.:l 
1. l 
:l.U 
ti.~ 
tl.H 
U.:l 

Hill.ti 
\Ill.\) 
illl,ll 
il\1.0 
1lli.:.! 
X·l.K 
CilJ> 
•U.:I 
2:1.1 rn.r. 
1-1.~ 
Jl.7 
fi.·l 
•l.ll 
l.H 
1.1 
tl.ll 

Avl~l'l1 1 r(• j Pm· Oumttlii .. 
" l<'t'lll l>f tJyp l'l'l'

lllllllhl'l'. 1111111. l!l'll.ltiJ.:11. 

1.~. H:111 I mo. o 

tl.2 
tJ. 7 
:I.II 
11.H 

11. l 
IH.H 
.Iii.~ 
l'l .• 
ii:? 
11,l 
7 " H'.R 
2. n 
l.l 
0.1 
l), 7 
!l. 1 

11--......................... .. 

ft,llW lllll.O 

Hill. ti 7 ll.:I 
IJll.H 'i2 1.~ 
Ull.1 Hll 1.7 
1111.1. ~uo ·J.11 
HU.:1 llH:I ltl, tl 
7H.2 l,l·lf1 Ul.•I 
rill, ·1 1IM 1 l. l 
•IH. 2 l,!lllll 2:1. l 
au.o 1111 n.a 
211, B :Nii 5.11 
211.2 101 2,7 
1:1. ll I lllfi 1. H 
•I. ii •I 0.1 
2. !l I ·I I 0.1 ll.O , ................. . 

~:~ 11··· ... :T "'(1i"' 
' I 

H~l.ll 
1111.\1 
\1\1, \I 
\Ill.II 
1111.11 
1111.2 
1111.2. 
Kii. ! 
Hl. l 
~:I.II 
IU.-1 
II.ti 
·I.I 
:.t.fJ 
~.(I 
l.H 
1. i 

111(1. t1 
UIJ. U 
llH. 7 117. 0 
02. I 
1r.. r1 
r.H.l 
•lfl,0 
21.\1 
.10. Ii 
•l. 7 
2,0 v ,, 
0.1 

('l g) 

1,~s~ 
a,m.n 

!liK 
:!flt~ 
~fl 

1111 
:1:1 
r.r) 
a 

:!I 

ti.II 

'·" ~I.II 
lll.:.l 

11.:1 
l •l ... 
ti.I 
I. 7 
ti.II 
II.II 

(I) 
ll.I 

llltl.ll 
\111,l 
117. tl 
711.tl 
11.H 
x.r1 
•I.a 
:1.\1 
IJ II 

i: ii 
u. 7 
(I, 7 
11.:I 
ti.ii 
11.2 
ti.~ 
ll.l 

.1.1.r. oTll Im MtN1rn.11.~. 

r.,:nl rno.o 

o.rl 
1. 2 
7. u 

2~. :l 
JU. II 
21.~ 
!I.I 
li.r. 
1. 0 
•1.:1 
o. 7 
2.2 
O.·I 
o.n 
ti.~ 
ti.I 

1()().0 
911.fi 
!IH,B 
111.3 
lill.1 
·lll.2 
~2.0 
rn.11 

11 .. 1 
x,.1 
-1.l 
:u 
I., 
0.H 
ti,:! 
tl.1 

The production of the rninnrals fm· which sopnrate 
statistic:; aro shown in 'l'ahlo 41 gave employmont to 
576,507 wage-earners, this number :forming DD. 1. por 
cent of the 581, 728 wage-earners reported for all mines 
nnd quarries. The nverago num her aud per cont ol' 
the totn.1 number are Hhown in tho t11ble :for each rn.te 
group. The pQreontng·os arc also ncctm1ulatell. 

Tho mmmhitive percentage i8 obtained by combining 
tho iign'res which reprosout tho per cont of totnl. For 
oxnmpfo, in Tab lo 4:1, under tlrn hond of "itll minernJs,'1 

four-tenths of 1 per cont of tho wnge-eitmors rocoivocl 
$4·.25 or over and sovmi-tMths o:f 1 por cent rocoi.vod 
botwoen $4 nncl $4.24; adding tho two poreontagc:-;, it is' 
found that 1..1 per cent received $4: per cfay or OYPr. 

30228-0-1-7 



98 MINES AND QUAIUUES. 

'l'his process iR continued thronghont tlrn wngc Hcalc 
until nll the wage-eitrncrs have been inclrnled, when 
the cunmlative percentage 1rntnrally becomes 100 per 
cont. The cumulative percentage, HH :-:tatcd oppmiito 
any witgn gronp, showH thnn tho percentage of tho 
total number formed by the snm of the number indudt'd 
in thn,t ""\Yago group plns the nmnbcr inclll(lod in all the 
higher wnge groups. ' 

Two advantagei,; 11rn gained by the mm of the cmnu
ln.tivc percentage. In tho first placo, it is possiblo to 
determine n,t a glance tho propor!;ion of tlrn total num
ber rPcciving as much as, or more tl111n, a given rntc. 
For cxn,mple, if the m:mmhttivo percentages wern not 
given in tho preceding table, mid it woro desired to 
olitnin the proportion of tho total unmlHlr who rocei vod 
$1.50 per clay or over, it would bn neeossnry to ncl<l 
tho nine numbers representing- the pnrm'ntiiges n(; each 
mto from $1.50 np. In the cmmulativc porcontagc 
column this addition is alrmtdy 11rndo1 and it is evident 
1tt a glance tlrnt fi0.1 per (~Ont. of the lll1ll!Ollt workers 
recd ved at lnast $1. 50 per day. · 

The second advantage gained by tlw m;e of thn cnmn
Jn,tive poreentnge lies in tho fact that it iB pmisible to 
eompare two given imts of returns mnch more rnndily 
thnn hy either tho numhcri,; or the percenfatgc8 in the 
respective groups. For ox111nplo, in Table 41 tho eol
nnm hmided ''cnmulativo poreontngo" show8 that for 
cement workers the proportion of tho totnl nmn lier 
receiving $1 per cfoy 01' 11101'() WHS 08 per eent, while 
)'or clayworkers it was 84:.2 per cent. At $1.50 the 
respective proportions wore (JO.l and 28.l per cont, 
and at $2 tl1oy were Hl.1 ancl 11.2 per nout. Tho cnm
ultttivc po'reentagos thus Hhow tlmt wages wore higher 
in lD02 for cement workers tlrnn for workers in day 
mining. 

Of the v11rions minerab; for which sttith:;tics nre shown 
soparntoly in tho i1bovc fable the production of nn tlun
cite nnd hitnminons coal gave employment to the great
e8t mun her of wage-m1rnors. A very l!Lrgo proportion 
of tho minnrs in the cofll mines were imid according to 
tho quantity o:f: their product, and some of the~ principal 
coal companies wore mrnhle f.l) classify tho~ie omployuos 
accordin.e· to tho specified J.aily mtes of i)1Ly. When 
dnfa of thiti clmnwter wcrf\ not reported by tho company 
estimn,tes wore nmdo in tho Bureau of tho Consns :from 
the total nnrnher of such omployeos reported, tho totn,l 
amount of wnges paid, and tho nmnher of days that the 
mine wns in operation, the rate being determined by 
the iwernge daily en,rnings for the time employed, itnd 
tho avemgc nmnbcr for tlrn entire yctLI' being computed 
as previously oxphLinod; therefore, in snch cllses nJl 
employees of a mine who were paid by the piece or 
quantity of work done as measured by their output 
were estinmtccl ni,; recoiviug it uniform daily rate of pay. 
Thore wero 28018•.l:G employees reported as the avemge 
number receiving wages according to the (jlutntity of 
their production, nnd they were paid $1551 578,988. Of 
this number, 211 1710, or lll. 7 per non(;, were reported 

for 1111thmcitc nnd bituminous coal, and they rocoivt>tl 
$l44,G28,4Bll, or !l3 per cont of the :Lmm1nt. paid for 
sueh mining in all minerals. 

.. Wheu the figun~s for nll minemls are eom lliill'ci, it i:-: 
found that the rnngo of wages for pmctie11lly all of th(' 
wago .. earnorR \V:ts from $1 to $3. 7+ per day, iiiHi,fi31, or 
H5. 7 pnr cent o:f the totnl mtmher employPd, being in
cluded bet,wccn those rntes. Loss tlmn :) per t•ent of tlw 
totttl 1111111ber rccoivcd loss tlmn $1 per day, 1111d only 1. ii 
per cent received $3. 75 or over. Tho four mto groups 
that lead in the number of omploynP8 included 1tro cou
scnntivo and eonstitute tho mngo from $1. fiO to $2.±0 
per day. Betw(~on those limit:-i is inclncfocl 58.l pPl' 

cont of tho total number. It should lm added, how
ever, tlu1t tho proportion at $2.50 or ovor is 1111wh 
gl'oator than tlrnt at los8 than $1. 50. Of tho tofal mm1-
her o:f wago-oarnors, 57.2 per cont were paid$~ per day 
or more. An nttmnpt to Lind tho median mto (tJrnt b, 
a mtc sueh tlmt lmH' tho nnmbor o:f w1tgcH1tu·1101·s l'!'· 

ceivcs that mte or more and tho other JmU rt'<'·Offf\S t.Jmt. 
mte or loss) dh;closes tho fact that this mto lies sonH'
whero in the group $~to $2.24. It will also he 11oti('l'<l 
that the rate group tbttt includeK the nwdian ineludos 11 

great.or mtmber of w11go-01trners than nny othor group 
in the Bcnh 

Jn regm·cl to the variouR niinehdi,;, tho flgm<~s shown 
in Tttblo 'H mny be hrioity summarized ns follows: 

Omwnt: O.f tho total number of w11ge-tmrncrs, li\.i"i 
per cent wore pa.id from $1.25 to $1. DD. 

01ay: Tho Tnnge of wages for 82.H pnr cent ot' thl' 
totitl nnmlior was from $0.75 to $1.74:; 85.8 per Cl'HL 

were included in tho single rate group $1. ~5 to $1.Jll. 
00117: For 11 largo nnmbor of coal miiwrn the figm•ps 

given represent nvemgo enrnings and not mtos, tlK most 
o:f these employees arc paid by tJie ton or other unit. 
AK tho 1ignres stand, they show tlmt for ft11thmcito <'oal 
75.7 per cent of tho employees rocoivecl hctwm'n $1 nnd 
$2All, and for bituminous coal 7G. H per cont rocciYP1l 
lrntwcen $1. 50 n,nd $2. '7 J. 

C!oppe?' ut'e: A wide mnge is noticeable. in the Wllg'l'S 

paid to employees cngngecl in coppor mining-. Of tlw 
total number 24.1 per cent received between $2 a11cl 
$2.2±, and 25.H per eent were pn,id from $13.50 to $B.7-J; 
the remaining Wttg·e-tmrners wore distributed in snmllm· 
groups throughout the settle from $0.50 to $±.25 and 
over. 

Gold and 8/l't1e1·: Employees engaged in tlrn mining 
of gold nnd silver wore lnrgely concentrnh~d in th rcn 
groups as follows: 15.3 per cent from $2.fiO to $2.7·1; 
33.7 per cont :from $3 to $3.24; and Hl per cont from 
$3.50 to $3.74. 

Gypsum: The range o:f wages for 84A per cont of 
the wage-earners was from $1.50 to $2.24; 51.2 por 
cont received from $1.50 to $1. 74. 

hon m·e: Of the total num bor of wage-earners, Sil. H 
per cent received between $1 and $2.49; the greatest, 
concentration was at $2; 40. 9 per cent of the total num
ber received between $1.75 and $2.24. 
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Lead and :-::i'/lc rm;: Almost all, n.a per C(\nt, of tlw 
wage-earners received hotw(\(m $1.25 and $2A!l pnr rlay; 
2ll pt'l' cent rocoidug from $1.fiO to $1.74·; nrnl ~W.2 pnr 
cont from $2 to $2.2-L 

Ll11wstn11eN and d11!0111 ltl's: Th(\ rm1g·o of w11gcs for 
(l 1. 2 per l!l1Iit Of tho totttJ lllllll] Wl' WllS fro Ill $1 to $2. 24:, 
Hero agaiu there wnK a nrnrkP<l co11t•(111tmtion at two 
rnte g'l'onps, 2±. H per Cl'nt rocddng from $l.21i to $1.AH, 
and 2!1.l per eent from $1.lill to $1.7·L 

JlliuUe: Tho returns for w11go-enrrnn·14 11ngiignd i11 
quarrying nmrblo show a lns8 nml'!rncl l\Ollcnn tmtion 
than is oh8m·vitlilo in most otlwr minerals. Tltnro woro, 
howcwcr, 58.fi JWl' mmt of th(\ total munlmr hnt:wnon 
the mtrn; $1 imd $1.7+. 

.L'~drmtl f/118.' .Fot• D2.:"i pnr ('.en(; ol' thP Wllg'lH'ltl'llOl'8 

tlw rangn W!t8 from $1.213 to $2.7·L Tho two wagP 
gronp8 ~howing tho grmtnst mtmht~r 11n1 as follows: 
$ltf>O to $l.H, 20.B rwr l\tmt; $:.lto$~.~.H, ~:l.:l }lPl'l'nut. 

Pdm!e1w1: .For 70. 7 por c1~11t of Urn total muuhor of 
wagn-01tr1wrH the m11go of wages wns from $:.l. 213 to 
$2. 74 por 1ln,Y, li7.2 pm· ccmt being itwlmle1l in tlw cdngl!\ 
rato group $2.2i1 to $2.4.,D. 

]
1/i.o,.'ip/wte nwl,': Almost all thl\ wag'!\·nitrnorH l'l'l'Pi\'!'<l 

1e:;;8 than $1. %, H~. S pen· cont gt1ttfog l>dwnPn $0:75 1ut<l 

$1.2,L In tho wngl\ group $1 to $1..~·J, tlwro WPt'O 01..:.l 
per eont of the total munlier. 

<Jui1•1.wiln1'/'.' Tho mngn oi' mtgnH fot• thn hulk of thn 
employee:;; "'llS from $l.2i3 to $2.H, 81.() por eont hPi.ng· 
incluclt•d within thoso mtos. 

Sa.ndd11111'N 1111d ljlt11d:::ites: 'I'h<1 rang·11 oJ' wagos for 
73.1 per cont of the tottil 1mmbor was from $l. 21! 
to $2.24,, 

8!!/e;·1111s c'l'ifNf111line 1•oc!.w: Tho figm•e:.; 8how ]pss con
l'Cnt;ration than for most of the other mhwr1tls; 11wro 
than half, fiH.:3 per cent, of tho totul numhnr, howovor, 
rct•oivocl hotwoen $1.25 and $9.2,i per clay. 

Slate: In tho qrntrrying of slato tho mtrni for 81.IJ 
per cent, of tho totnl number of wago-ennwrs ritngod 

from $1.25 to $2.-f.ll. 'fhn g'l'oatest concontrntion was 
in tlw wag-1\ group $2 to $2.2±, which :-ihowod 2il.1 por 
co11(; of tlw total nnmbt>r. 

A11 nx1tmi1rnti01t of tltn ct1mnhttivo percentag·cs shows 
that wagl\s wom :for higher for nmployces in gold 1t11d 
silver llliiws than for trny ot!rnr minernl, (l(i,il per ceut 
of all thn wngo-onmnrs rnuniving $a or ewer. Em
ploycws in coppor mim1:> woro noxt highrn;t paid, 2D. n, 
IH\l' l'llllt 1·nenivh1g $il.liO or over, 11ncl 77.li per cont 
g·ntting llt lrn1:.;t $2. Of: tho 11rn11 employed in com10<\
t.io11 with petrolnum wolh-1, almost !lO pl1r cnnt recoi\'cd 
$2 or ovnr, lmt only H pew eont of tlwsn rucoivml a8 
urnd1 ll8 $8. Aftor gold 1wd 8ilvo'r, coppm·, and petro
leum tlw minomli,; showing tho hig·h1'.8t. r1itn:-; of: wng·nH 
111·0 hitnmiuous cmd, ittticksilvnr, 1111turnl gaA, mti1d
s (0111'H an< l 1 t m1.rtl'.i t11R, 1t1Hl H il icl~ous 1:rystitl 1 i1w roclrn, 
in t:Jw Ol'llPr rnttlll~ll. .Followi11g t.hoso 1·omo n hrgo 
elttss ol' tllitH 1 J'!tlR whit-h :>Jiow Yl'l',Y Jittln <lilfol'l'llCI\ in 
tlaily mt:ns of pit)', wlwn ttll thl1 wngn-nm·1wrs are eon
-;i1ll\l'l\1l ns onn w·oupwit.lwut. tfo;t.indion ns to g'l 1 ogr1tphit~ 
lrn•1ttion or spl\(•.ilinil 01•.t•.up1it.ion. 'l'ht\RI'. minPt'nls am 
a11t,J11'1tl•.ito coal, iron Ol'l', ll\1ttl tt11cl r.hw <>l'l\ nrnrhh\ and 
slall\. As will liP shown luLnr, wlwn tlH 1sl• miiwral:-; nre 
('.OllHirlor(~(l liy Htat11:-; 1tnd thll WlLg'lH\:Ul\Ol'S H(•pn.mtocl 
iuLo Llw Hl\Yl'rid clitss1•s, t•onsidnmhlo rnriation in the 
rnt1 1H arn found. Tho l'lttPs of imy for rnnn ci11ployPll 
in qun.nying· phosplrnt:n l'Ol'k WC\l'l\ lowor tlrnn thoHtr 
for tmy othl'I' 111inuml, only L·L H pnr ennt gdtiug HK. 

mnd1 nH $1.~f> a clity. Thi:; indnHtr,Y wnH pmctically 
1•0111i11nd to Florida, ~ontli Cnrolinn, and T1\111H1s8ee. 

Tito mmt!H11' of wngn-Pa1•110t'H omployPd in tho clilforcnt 
orn·111mtions iH 1m impo1•1:!inl1 factor to ho cousiclerod in 
colllll'd.ion with (,Jwsn Httitisl:.icH, itncl t.ho following· ttibk\ 
s111111rntri:mH tlto rot.11 ms for all minemlH HO as to 1-1how the 
1w01·ngo umuhnl' l'l'C(living Rt.titt1.d tfoily mtos of p1iy in 
mwh oecupation ttnd tho ]l\H'eontago which the nun1bo1· 
at each mt:o fo1·ms of thn totnl numbor in tho class: 

'l'A!J,E ;J,2.-AVEHAGE NUl\fIIJm. OF WA(fl<>EARNJ1~HN, ANll Pim <.mN'I' OF TO'.rAL NUl\Umn, A'l' Rl'ECIFilW DAILY 
H:\'.l'I<:N OF l'A Y, BY 0()(1Ul'ATIONN: 1110!3. 

1tATg l)mt nAY 
(J.lOJ,J,AllH), 

AJ,J, W AClE· 
EARN BUH, 

Aver
ngt~ 

unm
lJet'. 

Pm· 
mmt. 

lcNIJJNJ.:lrnH, 1 

.A.v1.1r-
ngo Pt~r 

num- neut. 
lrnr, 

l"llrnmrn. 

.A\'l\l' .. 
Ug'l' Ptn• 

nnm- mmt. 
hnr. 

Tntnl. ........ fiHl, 72H 100.0 20,2.w 100.0 H, 7·10 100.0 

LOSR tlU\ll 0.liO , , , , •• r.:l8 0.1 1 (2) 
o.r.o too.7-1 .......... ·l,1177 II.~ (1 (2) ii 0.1 
u. 75 to 0.99 .......... 11,ori.1 1.U 2:1 11.1 fiO O.ll 
1.00tol.2,1 ....•.•.• :mlr,oa fi.H 2i3 1.1 281 a.2 
l.25tol.49 ......... 4fi, JOI 7.8 liiiU 2.2 1170 7. 7 
1. flO to 1. 7·1 ......... 78, 102 13,.1 1, ~ti·! 'l.8 1,!Hfi lH,8 
I. 7fi to 1. 911 ... , . . . , 75, flfi,l 13. 0 I, 81:! 6, 0 2,;12::? 27. 7 
2.llO to 2,2.i ......... 1111,11~0 19.0 a, HH·I H.8 l,U·lri 22.:1 
2.25 to 2.4\) ......... 7a,mm 12. 7 11, r.oo ·13. H i!fl? fi.2 
2.f>O to2. 7·1 •....•••• fi2, H:l7 II. 1 3,MO l:l.fi (i(i2 11.·l 
2. 7f> to 2. U\I ..•....•• 24,-HO 4.2 ll07 2.:l 111 l.H 
:i.oo to s.2.i ••••••... Bl, f177 5..1 1, 101 ·1.2 2H 2. H 
3. 2ii to S. •19 •........ 10, 7B3 1.8 rnt1 o. 7 20 u. 2 
3.50 to S. 7.i ......... 20,:l24 3.li ,Jfi2 1. 7 2117 3. 1 
3. 76 to 3. 119 .•.•••... 2, l!07 0.4 89 0.:1 6 U. l 
4.00to•l.21 ..•....•• '1,21-1 o. 7 762 2. 0 3R 0.4 

l\[i\(11JINIHTH, 
H!.At!ICHMl'flH-1 1 

(',\lU1 J~N'J'l~m-1 1 
ANl>O'l'J!J.:lt 
~!lo:CllANlC'H, 

AYt•r· 
ngo l'l'l' 

11\tlll- ( ~ l' 11 l . 
hl!r, 

2f1,87() 100. () 

....... 
H (') 

17·1 0. 7 
·IOO ]. Ii 
7118 a.1 

2.s:m u. 0 
2,81111 ll. 2 
fi,H>fi 10. u 
a, u.rn lfi.1 
n, 1r,a 12. 2 
1, 11-~fi •LU 
~, 101 H. :I 

fiU7' 2. a 
1,021 •l.O 

137 O. Ii 
1,14<1 4.4 

Aver-
llgl' l 1Pl' 

lll11ll- tWll1. 
lmr. 

:1~·1,-1:111 100.0 

uu (2) 
22~ 0.1 

2,Rll2 II. U 
H,1178 1J.li 
lH, UOB li.8 
Stl,lillU 11. ll 
B7,il\l~ ll.11 
tlfl,307 20.1 
HU, 8Ufl 12.8 
ao,m 11. a 
lU,'1'10 G.O 
22, 197 o. 9 
81Rl'H !!, 7 

10, 09'1 fl, 0 
2, 078 o. 0 
l,iflO 0.5 

,A,~or-

ll!((i } 1N 1 

lllllll• llOUt. 
lwr. 

rn, 73ll 100,0 

.... ·~j}" ... iiT 
~r,2 1. •I 

1, mo (;..! 
2,001 111. 7 
2,r,1111 13.\l 
B,till2 HI. 7 
a,o:n l!i.1 
1,1107 10.2 
1,.120 7. 6 

488 2.6 
i,M~ o.:i 

2.1 
611 2. 9 

r. (2) 
·1 2) 

TIMl!NmU:N 
ANJ1 1l11tACJt 

J,AYlrnH. 

.A\'t\l'· 
ngu .Pei• 

lllllll- eent. 
lwr. 

,,~--··~-- -~""--

13,fiH rno.o 

. ·i0i·· l 
·Hi U.3 

200 1. 0 
381 2.H 

l,llU R.ll 
2, 102 lf>.fi 
3,7W 27. u 
3,040 20. 0 

llM 7. u 
812 2.a 
899 s.o 
59 OA 

'150 3,.1 
20 0.2 
f>7 O,<I 

llU\'8 llNf>J.:lt AJ.I. tlTl!lnt 
lti YI~ARH, \rAliH·l•!AHNElt8. 

,. ~""''••--·~-·---- ----

Aver- Aver-
111(0 Pm ngu !'er 

1111m- mmt. ll\llll- cent. 
hm-. ber. 

~·••••P•·.,-~. --~·~ .. .,.-

lli Hfl7 100.1) 11\2, 302 100.0 
·-·-·----- ---..... ~ --·---•nM•-

•H7 :l.8 Ill (~) 

ll,•1'18 211. l ili\O O.b~ 
>!,OU:.! 3.J.2 B1t1Hl 2~4! 

3,212 27.1 1~.uno 8,a" 
419 a.o I ~l, 351 1'I. 0· 
mo 1.1 s2,.u2 2'1.3. 
Ill o.ri ~.m,ow 10.5. 
fiO O,li ~7.fH:J 18.!1 
22 U.2 12,:t!8 8.1' 

········ ....... ll,'172 'Lil: ........ ....... ~,2H~ 1.li 
········ ....... 4,2!!0 2.H ........ ....... tl2ii O.•l ........ ·····-· l,4U3 1.() 
........ . ~ ..... fi(i. (') ........ ....... •lflU 0. 3·. 

4. 25 n.nrl' over ....... 2,317 0 .. 1 17:l o. 7 u o. 1 79\) 8.1 1, 063 o. 3 ..... ~ ... ....... fi (2) ········ ·-····· 20&.: 0.2: 

-----~--~--- ... ---- -.. --------~---·-··--~~-------------·-·- ·-----·-----·--- . ....... _ .. _,,_ .. ·--••-----~--·I~-••·-

1 Tncluclc& pnmpmcn employed nt pet.rolc11m nncl n11tuml-gns wc]is. 1 r,css thnn one-tenth ol 1 per <~ent. 
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Of the total number of wage-earners considered in 
tho preceding tables, 11,857 were boys nnder rn years of 
age, and nenrly all of them roceivmlless thnn $1. 25 per 
clay. It will he noticed that tho employees in the three 
lowest wage groups were very largely ho:pi. For all 
Ol'cnpations (~om bined the range of wnges for 58.1 per 
cent of the total number was from $1. 50 to $2.4:!) per 
dn.y. For lG.4 per cent t.he mtrni wore less than $1.l>O, 
and the bnlance, 25. fl per cent, recefred $2.50 or over. 
Of tho miners, qrn11Tymen, and stonecutters, GG. () per 
ccmt rnceivecl between $1.50 an1l $2.7± per day, leaving 
11.4: per cent who received less than $1.50 and 22 per cont 
who received $2. 75 or more. The gToup of "itll other 
wage-eamers" is tho noxt most important ula:,;s in point 
of numbers. The figures for thhi class of employee:,; 

show tho following distribution: Less Urnn $1.2f:i, ti.;, 
per cent; between $1.25 and $2.24, Gil. H per cent.; 8~. !!i• 
or over, 18. G por cent. There is !t marked excess nt tl11• 
higher mtcs of pay for cnginem-R, 70.l pur cent rt•1·Ph'· 
ing $2r. 25 a dity or over; a vory large proportion nf 
theso were pmupmen employed at petroleum Wl'll~. 
The groat majority of the timlmrmen and tmck lnp·r~ 
wen1 concentrated in the throe gronpR l>etwmm $1. 7;, 
and $2.-±11, 70.H per cent heing included between tltlh--1• 
mtes. There was le1:1s concllntrntiou amcmg the mitwr,.· 
helperR, the range of wages for 70. Ii pur eent of t.111·111 
being from $1.25 to $2r.4H. 

'l'bo diRt..rilmtion of wn.ge-eamers according to daily 
mtes of pay, by states and territories, iH shown i 11 t li1' 
following· table: 

'l'Am,1~ 43.--AV.ERAGE NUMBER OF WAGE-EAH.NERS AT SPEU.lFIED DAILY RATES OF PAY, BY S'l'ATER AXIi 
'l'mmITORrnS: Hl02. 

LG"8 $0.fiO 
RTATt.: Oll 'l'Eitlll'l'lll\Y. '.l'otal. tlmn to 

$0.f>O. S0.7·1. 

$0.75 
to 

$0.\!9, 

$1.00 
to 

$1.2t 

$1.2fi 
to 

$1.-19. 

$1.fiO 
to 

$Ul. 

$1.7f1 
to 

$1.!1!1. 

$2.00 
to 

$2.21. 

-··-- . ~-···-···· , .. -.-.. ---~-" .. ~···--
---~------- ---~--- -----·-.--~-

$2.~.m 
to 

$2.'lll. 

$2.50 
to 

$2.7·1. 

$2.75 
to 

$2.\IU. 

$B.OO 
to 

$;l,2·l. 

~a.2r1 
ltl 

$:!.-Ill. 

$:J.fi(I 
to 

$:l.N. 

$:l.7fi $-LIU! $1 •• 
to tu u1.)1 

$il.UU. $1.21. tt\ .. ~ 

Unltt!ll StntcH ... li81, 728 fi:l8 •l,!177 11,05.J !la,fiO:l •Jf>,101 78,102 7fi,fiM ll0,li8U 7a, ou5 02, 837 

A111hrun11., ........... 10,132 
Arlzo1111 .............. fi,323 
Arlmlll41\H •..•••.....•• 2,UH 
C1111Cnrnhll........... 12, 90·1 
Colon.ttlo • . • • • • . • . . . . . 201 5H) 

()onnectlcut ••........ 
Jlolawttrc ............ . 
ir1oritl!t .............. . 
Geoi·gin .••..•••....... 
Idnlw .............. .. 

llllnolH ••.•.•••.•••... 
I1Hli1lll Territory •.... 
Imll111111 ............. . 
low11 •......••...•..•• 
1'1\llSf\H .............. . 

Kcntneky ...••...•.•• 
Loul8it11111 •.•••••••••. 
M11inc ............... . 
1\fn.1•ylnn<l ........... . 
1\lnH8fl.eirnsettH ........ . 

Mitlhlgrm ............• 
:Mhl!WHll(U ............ . 
MlS8lll!ri ............. . 
Mont111m ............ . 
Nclmrnlm ........... .. 

Neviufa .............. . 
New Hampshire ... .. 
New JerRey .......... . 
Now i\lcxieo ......... . 
New York ........... . 

North C1irolim1. ••.... 
North Ditkoht ...... .. 
Ohio ................. . 
Oklttltonrn ........... . 
Oc•egon .............. . 

rmmsyl vnn!tt ....... . 
IlhodD IH!un1l •..••... 
Son th C11roll1111 ...... . 
Son th l.lttkottt ....... . 
'l'cmne~Hcc .. 1 ........ . 

'l'exaH ................ . 
Utah ................ . 
Vem1nnt ............ . 

1,,197 
fi!H 

3,HO 
2,820 
a,wa 

10, Gfi'l 
01 

3, 08·1 
G,8~fi 
1J,:H2 

Sl, Ofil 
0, 7GO 

Jn1:m1 
10, 5Bll 

liH 

1, la2 
1.~ma 
fi,B·Hl 
2, 2711 
U,flliO 

i,nr;n 
2\JH 

!l7, 17H 
12H 

1, 1611 

u10, u:m 
!i!l7 

2,00·1 
8, 181 

10, 8UO 

a,ana 
fi, 712 
01 BUR 

•13 JM 6311 
.... ii. · .... ;;. ·····.ir 

2 22 13 
1 3 

... T ..... 8. 
•IH 77 
1 ...... . 

1J2 
1 

2f> 
7 
!l 

99 
03 
•JU 
17 
27 

2,089 
20 

13·1 
HU 

138 

Bii 
27 

~,ucm 
1, 1'17 

22 

\lllO 
UH 
ati9 
lH!i 
177 

2,.rn5 
2(\ 

101 
2012 
203 

17'1 
23:! 
211 
•!al 
10 

urn 
ll79 

l,3!itl 
l!H 
80·1 

13 212 s11 i,.1ao 1, 7fi.L 

21 
2 

8ll 

·120 
:12 

2,0117 ······ ................. . 

~fl8 
17 

·101 
J.1 
2 " 1 ...... ....... 1 

.............. 
l 

15 

"""i" ""'ii;' 

HU 
l 

H7 

11:1 •) 7''] ... , .. 1 

"'f,.j· lfi2 
2 . "iiO" 2u.1 

~ ..... tiu· ..... :i1· 
17 1n2 2,17~ 
B •12 lfi7 

fif> ·J::?O 1,fi.JH 

•Jn\) 
1 

217 
l 
l 

·.l,807 
22 

1, IUU 
l 

nan 

!iil7 
l 

71H 
!I 

12 

10,.1n 
7 

7Hfi ,, 
a, 2a7 

187 2HO 
1 28 

<Ja .HI 

1·12 
7 

1, H17 
fi 
·1 

18,Hllii 
·10 

171 
7 

1, 17!l 

Virginia ............. . 8, Ulla 1:!7 •17a 41 aH2 

800 
H 

701 
l, 1151 

Washington ........ .. 
Wost Virginia ....... . 
WisccrnHin ......•••... 
Wrmn!ng ........... . 

'1,ntl7 
80,002 

B, fl,1o;:J 
4,480 

l 0 
]~ 287 

8 

8 
390 
10 
1 

2·1 
1, 17[) 

no 
20 

3,193 
li8 

303 
222 
18U 

618 
lHU 
2:H 
2Bl 

8 

2,080 
rio 

9B7 
8UB 
II&! 

4,-~~i 
2,orn 

fi 
8 

tlfi 
OH 

7, 058 
83 
28 

27, 2f>O 
l07 
llti 
lO 

2,22·1 

·HH 
37 

1, 057 
7UO 

107 
ri,mm 
1, Otlll 

81 

2,0\l2 
ll86 
B03 
fi89 

1, OHG 

127 
u 

7H 
li3 
27 

ri, 488 rn, 77!1 
•151 l,002 

1, 451 2, r.riu 
1,2llU 8, Hl 
1, 112 l,!l!ll 

1, 71'1 
Ii 

880 
772 
cur, 

7,010 10,Hll:l 
2, 21\.l ~' 810 
IJ '>74 l :JHI .... ,_ 4 2!.l 

lfil 8 

H 
388 
ll97 
180 

1, 160 

41 
18 

8,Ul-1 
8 

H 

27, 7t1B 
7B 
11 
118 

1, 2rn 

•120 
tiO 

983 
420 

rnn 
i\ 127 
1, !r10 

2Ul 

aa 
100 
292 
HI 

·1, 191 

no 
llU 

10,llUl 
H 

280 

l!fi,•18'1 
U·l 
HJ. 
H 

!IM 

-· - - 1 ·.-: - - ~· . ..::-:.: __ .:::;--;;:::::; ... 

970 2, UHO 2Ul 8() 
li26 28;1 74!1 W2 
fitll. 1168 
7U8 4, 072 

1, 209 2, 8!17 

lUfi a, om · .. · :ii.i · 
6,-182 7u.J 

27 
0 

30 
•M 
10 

2·1 
ti 

2·1 
17 
6~ 

Ul OS 1H ..... :i" ... 
a 

l ............... . 
•l 7 ·I 

2!i 11.J •JU .... ii. :-> 
~.([ ' tH urn rm 

fl, !.181 
780 

fi,Oli·l 
l,•l!l7 
1,-!Ufi 

710 

·l,888 
1,4Ht1 
1, 701 

170 
5 

a 
40 
71 

103 
590 

3 
fi3 

7, 2;m 
1 

1fl 

27, 050 
20 
1 

l!l 
017 

.J, f184 
<JHO 

11 mw 
l,flri2 
1, 093 

310 
2 

208 
·17.'\ 
HOU 

~.~~~ 
800 
278 

1,010 

73 

3, 301 '177 
U7B a9G 
U03 388 
210 ilOl 

27 
ti() 

3, 75·1 
!l 

170 

75 
IHfi 

JU 
llll 
103 

8 
1, our, 

·····\·,r}· 
H,16·1 0,08-1 

<J.l 100 
53 

277 11 
280 82 

73 294 32 
797 1, 1•18 1, 43(l 
33fi 30'1 3•19 
200 70 rn 

2,482 
li8fl 
<Hit 
:lf>O 
107 

·l:l 

802 
H3 

257 
81 

173 

•12 

f)iO UU tit1 

:ii~ "'"iii" ""[,j. 
17!1 :H l 
7~ 20 tl 

H :t.! 

0'17 81> 21 8 l\1 
1\11 221 Utl 20 21 
2!10 8!\ lH 1 rn ' 
8HH lfilJ 7, f)72 U7 fl~H 

:l •.•...••..••.••••.••.• ~ •• 

'143 
ma 
50 

5711 
1U7 

rn 
27 
G 

BU 
Oii 

ll!l 2 
n 1 

10 ...... . 
H7 fl~ 

1!12 7 

l1 •••••••• •••••••• 
10 1 .. 

•10U 127 a~w no 
1 ........ a 

801 .JO 1].( 

4,llfil 
rn1 
ll:l 
0·17 
230 

26'1 
1, OO•t 

255 
30 

32 
138 
71 
8 

•17 
Blll 

·l 
u 

3 ·Iii 

8211 ~l)( 

2 ·l .. 
[1 l !fo 

7 :.!~ 
as r~n 
1 lll 
1 .. 

,.\i_ 

~i ti 

')'4:1= 

091 
•1, 3:17 

1G7 
821l 

1,81.J 
701 

58 
810 

147 
302 

120 
5·1 
8 

GO 

11 
12 
1 

2<18 

l•~ n 
·J~ ~t~ 

"" _,, 1· 
72 

a ... 
:.!(I. 

t !1wl1HleH tho mnplnyo<JS of 2 oper1tlnrH in Alaslm tllltl of 1 oporntor in Ha.wttii. 

Only the state totals are shown in the abovo tn.blc, 
the statistics for the vn.rions minemlH in each 8tllfo irnd 
for the several clrrsl'ies of employees being combined. 
Tho distribution of the variou:,; minorals tbroughont the 

United States differs so much that, while this tnJ1l1• j,. 

of interest as showing- the total number of wn.go-ear1w1·,. 
at the various rates of pay in tho sevoral states, rt com· 
parison of the rates paid in one state with those paid in 
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another is of liLtfo v:dnc unless Lim mi11ernls i11 eiwh ! rnunhor of ernploye<'H at the low mtes arc Southern 
stnfo am kPpt iu 111i11<l. 'l'lrns, n1·eorcling· to tlw lig·111'Ps ;;!nLPs, whil(\ thrnm rnporting the greittrn:lt prnpor!iion nt 
prcsonted, mtns \\'(H'{\ highpst in :\fontan:L :111cl lownst in high mtos Ill'(\ vV<1st<1r11 stntes. Tho diJl'eroncc iu Wllg'l~H, 
Floridn. But since tlrn grnn.tl't' part of thn wage-P:i1·rn•1·s :wP<>1°<ling to g-eogrnphi!I lomtion, is moro clearly 
in l\lontana worn <•mployPd in <'<>ppPr 1t1Hl g'<>hl nwl shown in tlw following tnhle, in which tho ligurPs 
silv<'r mines, whiln thmm in Florida W<'l'n mnployml in for tlw various statos am eombinml in Jive gronps. 
qua1Tying phosplmte rock, tho <liil'm0<'1wn in w11g<'s is Th<~ por<~<mLttgn of !ilw total nnmlmr at rnwh mte is 
hardly sig·nitieant. givnn for mwh group, as nro nh-10 the cumnltttive 

It will hn ohsPl'VOtl thnt; tho states l'P.put•ting· 1L larg·n rrnretm(;ng-os. 

'.L'ABLJ•: ·l-·L-IHS'l'H!BtTTION ()]<' WA<lE-EAltNlrns ACCOH!l!NO 'l'O DAILY ItA'rT<:s OF PAY, BY tnrnmAl'llH1 
IH\'JSTONS: 1\102. 

[Enl'h 1n1multtti\'P JH~l'i'entngo HhoWH thu 11rnportinn of t.lH' t11tnl nllmlmr r11t~oivh1g- it w11go UH g-rent HH, or gt'<!Hltn' thnn, tho lowt•HL wngu uf tlw giwm Wtlg'P group.] 

:SOlt'l'lI A1'J,AN'l'W I Hlltl'l'll A'l'fu\N'l'Itl Nfll~'l'IJ t~l·~N'rltAf1 H0\.!'1'11 ('gN'l'HAJ, 
PNTl'l·:H H1'A'l'I·:~. \n:H'J'l·:BN JllVIHlllN, 

llA'l'B Pl·:R nAY ·-·-···"·-~--"-~··· -····-··-··· llJVJHl!IX, i··· .... 11!\'JHION, .. 111\'IHION. Jlll'IH~O::. ___ I ···-- ~ .. ~-
(llOt,J,i\lti-1), Pl't' <:m.1111~ Per Cumn~ I l'i~I' Cum11~ Pt•r C11n1n~ P1•r l~mnu· I I Pt•r Cnmu-

.\Yurag-p t't!llt lntn•1 1 .\\"tll'HJ.\'P t'tHll lntivt~ 1AVP1'11~P tWtlL ln.liv1~ AVl'l'llg"t! t~l'llt latlvt1 AVtH'llg'l\ t•euL lnliV\! AvPrl\gt~' t•out. lnt1vH 

l

ntnnlll'r. nf pL1r1•P11t· nu1nlwr. of }1t1rt•1•nt-111mnl11\l', of 1nH't~1,•11t~ 1mmlmr. of JIPl't'Ullt.- n11ml111r. of }H'l'{Hml-. nurnlwl'. uf 1u•rt·t.·nt-
, 

1 

t11t11l. 11gn, tolltl. Ill.rt'. I l11liil. 11g1'. lolul. 11!.[t'. totttl. Ufll'. I t11l1tl. ngl'. 

'l'llt111 • • • f>Kl, 7~H 1

1

1011. o, . . . .. . . . . ~~~. HH! 11111.11 r.n, r111 11111. 11 \ ·........ 177, f•H·I 11111. t1 r.~. ·l71i rno. n ........ · \ n, ~,111 wo. o 
1 

....... .. 

fa:~Hthnno.rio. r1:1K 0.1 1011.0 llr. 0.1 100.0 ~7'1 11.r. 11111.0 .17 ('l 1111u1 \17 11.~ 11111.0 r. (') rn11.o 
u.r10 l11 U.7.J.... ·I, 11?7 I ll. H \1\1. \I ~. 7Hl ~ :·I llll, \I \l:IK 11·,·. ~ \HIJ1 ,,1.~_.·H,1 ti. I \1\1, \I I, 7H~.IH·I I. .J :,1l1H1 •• H·I : •• lll·l II, I \1\1, \I 
U.7iilt1ll,ll\l •••. ·11,t1aJ l,\I U\1.1 r.,llHl "" \IH,7 :l,f1~7 _ \17.H O.:l \l\1,\1 n :l,li ot

1 

\lll.\I 
l.OUtol.U •••• aa,r.o:J ft.H 117.~ 11,•tln f>.l \l(i,ol 10,11:1:1 IH.H \II.Ii :1.~17 l.H mi.Ii 7,HHll lf>.U \11,H :1r1u 11:1. \1\1.H 
1.~r.t11uu .•... rn,101 1.x 111.·t ~·HIU lll.H nt.:1 n,wn 11.11 n.H 11,11x :i.x 117.H n,n1 1~.x 111.H 1211 Lil, mi.a 
l,fl() to 1.7·1.... ;H, 10:.! la. ·1 Ha. ti .lh, Hh.1 tti. f) HO. ri ~·.XO l ta. H till, H :.!:1, :I Iii I a. l \l·I. 0 H, Htil lti. \I ti/, u 1, ~~ti 1. 7 ' ~l~. a 
!.75lol.\llJ .... 7i1J1fi.l 1:1.ll 70.~ :l:l,llHf> \.1,\1 ll·J.ll n,.i?ll 11.·l ·17.1 ~li,1~1 \.l.7 Mll.\I li,Hll\I 1:1.ll fill.I :1,111\ll ·J.~ \lli.H 
~.llllto2.~.J. ... 1llll,(iH\I ]\I,() m.2 :iu,mo 17.H ·l\1,I 7,lllli 1~.li :lft.71 f1tl,H\ll ~H.7 rnl.:l i,·17:1 H.2 :17.1 fo,11111 z.H. \J~.·1 

*·~~ to *'7~1.... :::!,Ha~ u.,11 ~r!. r, ir11 ·HH n. u tH. 1 a, ~~1. n. 7 1::. K I lH1 1 w 111. :!. ~u. \I ·I, 7:1H u.11 111. o ·11, aot rn. ti i7. a 
2.~.1 ;1 t.11 ~.·W ••.. 

1 

7a, n1m 1~. 7 al-:. :l ~u. ·t'.!7 ia. :.! a1. a n, l'l:m 10. a ~:1. 1 ~11, ntH tn. n a7. <1 a1 otH ti. \1 ~~. u ri, '.!ii ,, ,1 H·l. ll 

•. i.1lo.,.l.l •••.• ·l,·l·lh ·I •• lh,·I 7,ll~ll :I.I ll.~~ l,.1hh ''H 1.J. li,liliH :1.K 10.7 l,•17:1 ~.H 7.ll 7,11\1 \l.U lil.7 

~:~gt! l~:~t~:::: I r~: ~~~ 7: ~ · 1 ~: ~ t:: l1'.fl ~: ri ti:~ 11 Fi~~ ~: :t J: :t i ;': i:rn ~: 'i1 
::: ;; t, nm ~~: :1 it ri 1 ~: :~~~i 2~: ri ~k ri 

:wi 111:n1. ... 1 20,a21 :1.r. r..o n,<i:H I.ti 2.r. I 11H 11.:1 1.11 :1,wt t.K 2.n rn1 o.:l u.li rn.~1r. JH.:I 2r •. 1 
a.7fl ln:l.\lll .... I ~.:11111 (),.[ l.n H:m ll.·1 o.u 2H~ 11.r. 11.7 :IJH 1),2 ll.7 1111 ll. I ll.:l H\12 1 '1 7.•1 
·1.llOto•J.2·1 .•.. 'i ·1.~H 0.7 l.1 :1117 ll.~ o.r. r,7 II.I 11.2 :i.is ti.:! o.r. f>H 0.1 0.2 :i,:IHI •l.7 1;,2 
·1.2~> nncl 0\'l'l'·· :l, :117 i ti •. [ ll.-1 1171 II. :l u. a ·Iii o. 1 0, l ·IH7 ti. :I (),:I •JU o. I o. 1 I, lll\7 I. ft 1. r. 

'l«!>'H Limn 11111•-lc•nlh 11f I Jll'I' t'l'llL 

AH shown hy the iihove tahlu, mtnH wnl'l\ mrn·h higll(\t' 
in the \Vostern diviHion than in nuy of tit\\ others, t>LH 
per cent of the wago-oar1wrs in that <lidHion 1·p,coivinµ: 
$i3 per <lny or <wer. '!'he thnln mt<1 µ:roups showing· tlw 
greatest num h<•r of nmployons aro its follows: $2. fi() to 
$2. 7 J., 1:1.H per c<•nt; $il to $3.~U, 22. 8 per <'out; ttml $:1.fiO 
to $3.74, 18.3 per cont. In this woup of statl•s 1u·e 
inclndecl almost nll of thn g·uld nncl silvm 1iml eovpm· 
mines of tho country. 

'l'lrn ~Ytlgos in thn. North Uont.l'lll division were con-
8idcmbly lower than those in tho vV estPrn division, lint 
higher t.lmn those in oit;JHn' of the thrno other diviHions. 
The mngn of wagos for tho nrnjority of tho omployoes, 
83.3 por cent, WlLS :from $1.fiO tn $2. H, tho rnte group 
showing the grcmtest number of wnge-oarnen1 being 
tlrnt of $2 to $2.24, whioh inclndos 28. 7 per eont of tho 
tot.al number. In this North Central divi::don arn in
cluded tho iron miiws of Michigan and Minrwsot1t, thn 
con,l mine:; of Ohio, Indiana, and Illinois, and tho oil 
wells of Ohio iincl lndiall!L. 

Tho mtes of pay in the North Athmtie division wern 
only slightly lowcl' than those in tho North Centml 
division. Tho bulk of tho employees received lictween 
$1.25 and $2.40 per dity, 73.2 per cent being included 
between those rn.tes. Over 70 per cent of the wag()
eEtrners in this division wf\re employed in the coal mines 
of Pcnm1ylvn.nia. 

W itgl\s worn lo wost iu thn 1:'1onth Atlantic 1t11d · 1'::3onth 
Contml divblions, thl\J'll lw.ing vnry liLtln diJfot'(mce 
hotwrnm thn two Hm•.tionH. !11 mch Hoction 7H.8 por oont 
of tlw totnl nun1bm.· worn incln<lod botwoon tho mto8 $1 
lllHl $~.'1!), 

rx. 
O<>Nl'HAC'.l' J\llNING AND <.,>.UAitHYING. 

By r11forencn to tho copy of tlrnt pRrt of tho schocl-_ 
uln of in<ttLh·y which rohitm; to employees nnd wages, 
:;lwwn in Appendix A, it will be soon !1httt opomtor,s wore 
l'<'<piirrnl to report mining or quarrying which was pnid 
for otJwnv iso than hy tlrn day. The inquiry was mndo 
a p1tr!; of tlrn 1::1uhoclnlo in order to dotormine the con
<litiorn; of mnployment of those engnged in tho actual 
work o:f mining- rmcl the extent to which such work 
wa:; cloM undor other terms of payment than c11iily 
rates. 'l'o indicate the extent to which such work 
wus <lone in tho different kind:; of mining, Tables J5 
tmtl ,rn ttre shown. ~L'ablc ,15 gives the tofal avcmge 
'uumhet' of miner1:1 ftnd miners' helpers, and cpmrry
men and stonceutter:;, with the amount pn.id in wagt'S 
to this (•hiss of employees; also the average numhnr 
of contmct miners, with their wageB rrncl the percent
nge the number of contmct miners forms of the total 
umnber of men engaged in mining and their wag·cs :form 
of the total wagt~s, roRpoctively. 
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'.l'Am,E 4:5.-Cm111u11·iwn of conll'llct mi11ci'.~ with all mi1w1·H, /iy 
mineral.<: J!JOfJ. 

M!Nlm~ AND 1'lINF.UH1 

Ul':J.PEil81 AND CONTltA(:T MINBU8 ANll (lt'AllHY-
llUARHYMl~N ANH ?ilEN, 
BTONJWll~"l'lmH. 

A Wt" 
1tge 

uum
her, 

Per 
Aver- mmt of 

,;:fi~- ~~:.1 1:~::~i Wngcs. 
ber. q1mrry-

1ncu. 

Jl~l· 
Cl'llt of 
Wllg(~~ 

pnid to 
11llmin
erl41t1Hl 

t]l!ltl'
ry1nun. 

'J'11t11!. ......... :H:l,lti6 $2HO,H2,HO:l 2:l0,Rlll H7.H $1fifi, UKH il7,11 

AslJl~HtnH ........... . 
AHplml tum n lli I hi-

tmn i Ut lllH J'(ICk •. •• 
1l1tl'yt\!H ............ . 
l!1ttudte ........... .. 
I!ornx ............. .. 
BuhrtttoneH iincl 

17 

117 
:122 

77 
u:i 

mllh~IOHl'8 .. .. .... 80 
Cenwn t .. .. . . . .. .. . . . . . . 3t 2fll 
Chtl' .. .. . .. .. . .. . .. . l, lilifi 
Coal, nnthr1wite .... ~·l,688 
Ciml, J>itnmlnonR ... Hill, 010 
Cu11pel'<>!'e .......... H,078 
Corundun1 tuHl eu1 .. 

C1~;i11i.iff1ie ~j\1il1;l~· :: :l3 
~(i 

JHil I~ehlHVar ........... . 
1'iint................ !if> 
.11!11nrsp1Lr.. ... .. . . .. 18fl 
l~ullor'H (~nrllL.... .. fl1 
Gitl'IH.~t--~·········" 01 
01Jl11 nu cl Hllv~r . . .. . !lB1 030 
{lmphi!li............ llil 
·Urinrl~toneH 1111 cl 

JllllfiHlmtL'R ....... . 
·Gypsum ........... .. 

118 
liH 

I11lmorinle11rth, triJI· 
o}f, nna r11unke... 2a 

Iron ore ............. ~O, HHI 
lJl!!ttl HIHl zhw Ol'l~ . . :-11 UiiH 
IJimt•slOTll\~HIHl. <lnl· 

omitos ·····-~····· ~:z,oao 
I~ithinm nro ........ . 1 ti 
nrnngu nuHt~ onL. . . . . uu 

~1:::t 1.t~:::::::::::::: ~·"rn 
lllfo1t................ 7:1 
Mhwmi pig-mc>1H,;, 

crudn .............. . 
l\lmutzite .......... .. 
OllHtoucR, WIIL•t· 

Htmlt.~R, H ml He yth e· 

Hill 
86 

strmcs. ...... ...... 71 
I'hosph11to rock .. .. . ·1, :is2 
l'rnclnnH HtonL'H .. • .. H·l 
Qnink"il nn·......... H·IO 
S1tntl"LC1!!('8 Hilt! 

s1\\~'.:;';,~~.1S~::: :::::: 1
' l\b 

Si!.!~~~}~~~~~ ~~~·~·~~1-t~:i.1~:. 1 ;l • ·!?·~ 
Sln.te .......... ,,..... .J 1 h;ih 
Rnlplrnr n111l pyrite. ·toil 
'.rnle ttrnl Honp~trnw. ·1~H 
"I'nng-nten ........... 'l 
Urnninm mul \'ttna-

•limn ............ .. 
All other mit!l•r1ilH'. 

17 
H 

no, n1 : 13 11. 1 r., r.:.n ii. 1 
l~ri. 820 I 220 71. 1 \15,f>IU 711, 7 
:l·l,2()Q ..•.•..•.....•••.••••••.•.••.•••••••. 
71,UUli ................................... .. 

8G,7:H 
1, JJO, 02U 

Gll1 1 ~02 
18, 007, 8U8 

l:lO,BlH,UUO 
12, l-170, :.?OB 

20,Uii 
12, :J\12 
77, fi·ll 
27,tHH 
7·1,\).]7 
17,Hll 
2n,rio:1 

2~, ?fill, H2f• 
·12, Ill 

fi.J, 2i0 
:llll,l\Oli 

U,Ui~ 
11,Dll:l,·H~ 
2, H~17·18 

10, 2fi0,0:ll 
3,Hl .u,.1:rn 

1, '118, aH2 
8, !!HI 

ill,l!l2 

HI, llil7 
1, Hilil1 H7H 

li\J,H2H 
riria,207 

·1, .J~0,07(1 
lill,IJ7.l 

.~. (itlii, 100 
~ 1 lflfi 1 Hlifi 

rn2, HHli 
1'17,lHH 

'1,2Ci0 

!J 11. ii •J, sno 12. 0 
.J.19 13.8 2tr>, 71111 lfi. 0 
177 10, 11 U0,8\ltl 13. 7 

2~1 U2tl \11. 7 Hi 1 072, 082 U2. 0 
IH\1,081 \JH, 0 128, orir., Rr,.1 OR. 2 

2,200 lii. 7 l,(iOl, on 12. u 

'..!.~ 2~\. 7 11, 7r)7 21. 7 
llitl 27. 0 ~il, 07() 211. u 

1 ·l.:l tiilt} 7. l 
H, lOfi :1x. v f>,OU!l,8:12 ·l~.H 

2 (I) 2nn (I) 

8, 77~ 17. l 1. 4."2. ~i7,~ J.l.1i 

:::::::::::::::r::::::::::::::::::: 
f12 ,17. 71 ~H. !IOi mt n 
fifl 7fi. ti HI, ~XO 7H. 0 

1 1.·l 20U ll. 7 
11 HiO :iw. n a2H, oua :.!·I. n 

""ii1.i' "'i~:.j' '"""1i7,'i1iii1' ""i~:.i 

8'2.2 n.r. r-1~r1. Qo;, 1:!.B 
~H lli. 1 u12~m HO 

fl~X :l.G B:21,li:.?!i a. 1 
HOO :21. u •!Ul,:I~:, ~2.8 

7 l. 7 fi 1 HO:l H.O 
fi 1 " 1,:..!:..!U 0.8 

1 LcHH tlmn 0110-tmttlt of l Jlt'l' •«•nt. 
~ Inelmlt~8(lhrmneorc, magneHite, molyh1lenmn, uickol1u1tl ''olutlt, mul rntilc, 

It shonld he understood that the contmcl; minors and 
qminymen reportrnl in the ttbovo tnblo were not on'i
]Jloyees aclCl.itionnl to those shown under W!tg·e-mirmw:,: 
hy classes, hut iiro ii1cl mlcd tlwre and n1so in the tn,lilo:,i 
showing wnge-enrnors by specified daily rates of pay 
nnd the avomge munbor employed dnriug- each month. 

Of the total number, 843,HIG, eI!gngod in actnnl min
ing- aside from the other Hnpplemental but 1rnces8ttry 
work about mines, such as timbering, track faying, oper
ating engines and pumps, cte., 230,846, or G7.3 per eent, 
were paid by tho arnonnt of work done. 'l'hey recei \Teel 
in wag·es $155,578,988, or 67.G per cent of the totnJ wage 
payment. 

lt will be observed that the c;ttttistics for petroleum 
and natuml ga::i arc not shown in the foregoing· tahlt>. 
In tbe~m industries the rcgnlttr employep:,i are almoc;t t'n
tirely engaged in the mainternuwc and opomtion oi' tl1t• 
wells, and there arc no employeo::i tlmt could be clns
."litiecl as ''miners 1111d miners' lrnlpcrc; or qtrnrrympu 
and stonocnt.tors." The initial work of cleveloping oil 
and gas propcrticc;-drilling wells and building rigs- is 
pmctit'ally Rll done by outside contractors, tLnd tbe coi;t 
oJ' c;nch work it-> g'h'en in Table 47. 

Tho following inclustrios are tho::m for whiub no 0011-

tmct mining wns reported and in which pnymcut fot· 
mining, in all cases, wns by tho day: Bauxite, bomx1 

cornnduin nnd emery, cryst11lli110 qtmrti, Jlnorspar, 
J'nllor's earth, garnet, graphite, lithium ore, mang·1m<'st\ 
oro, marl, mic1t, precious stones, tnngston, nmninm and 
vannc1ium, mitgnesiti.\ molybclennm, nickel nud cobnlt1 

an cl rn ti1 e. 
In the con! industry prnctically all the omployt:I'~ 

who are eng·!Lged in entting· tho coal and loading it, into 
ctLl'H in the mine !Ll'(\ pni<l by the car, ton, or y1trd. In 
l>itmninonH coal mining 180,081 minerH and minor:/ 
helperH, or ll8 per cent of the total number of this dn:-;s 
of workmen, were pai<l hy the piece; in anthmcite mi 11-

ing 22,620, or BL 7 per ecnt of the tot1tl for the indns· 
try, recefred wngeH by the piece. The amonnb.; ptdd in 
the two indnstrim~ were $128, 01)5, 85'1, or !l8. 2 per <~cut. 
1111d )~lG,572,582, or n2 per cent, rnHpectively. 

A foiituro of witgo payment which clb;tingni::ihe::; coal 
mining from other branchoc; of the mining imln:-;tr~· 
ic; the custom of" allowance," whieh obtains ton g'l'o!lt('I' 
or lesH degree in nearly nll coiil mining oporutions. 
There are so nrnny complex i nil tWJl('l\14 tdl'eeting tl.111 

nmonnt of payment to miners working- hy the ton, car, 
ya rel, or otherwi::;e than by the day, that it ic; somctinw,; 
eon:-;idered expnclicnt and equitable to nmlrn rmyrneu t for 
yardage-the mnn1ier of linettr yardc; which tho ' 1 ch1uu
hcr," "!wading," or" bronst" in which the miner workl'> 
nrny have been driven during the time for which pay
mon t is made, in nddition to tho oaming::; which uw~· 
have ac.crucd from the regular rate by tho car or ot:lwr· 
wise; also to make additional allown,nccs in com:idcmt.io11 
of diflicult mining, IHLI'l'OW work, or for other l'tlllSPs. 

This iH clone in order to eqtmli;.:e tho earnings er!' tlu• 
rninerc;; otherwise it might freqncntly he tlrn case thut 
tho harder working :ind in other respects rnoro descrY
ing employee woulcl receive less rmy than one whose out
put was snrnllor and hours of work fewer. '~Thilo it 
nmy be cnslmnary to nmke similar nllowances in otlwr 
mining industries, it certainly rntn not be so to the saurn 
extent, and therefore no provision wns made in the gen
eral mining schedule or in any of the othor schednle:>, 
except for coal, for a sepamte report of sneh pttyments. 
The following table shows, for conl by str1tes, the totul 
amount paid in wages to contraet miners and, in !LU ad
joining column, the amount of snch wttg·es which Wllll 

paid for yardage or other allowances and tho percentage 
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which tho l!ttter iH of tho total wagos. Thn 11u111l>ur ot' 
mine;; nt which payment was roportPd hy Llw ton, 1·at", 

yard, or other nnit. iH nlso given. 

'l',uiw ±U.-TViry1·.~ 1111id )in• 1•01ilral'I 1•rn1l mi11i11y, 11111{ 111111111,11/ 111rid 
i11 11l1011"a111'1'x, li.11 8lr1/1•s w1d l1'1'1'ito1'i1•,~: filO.'. 

S'l'A'fl~ lllt TEHlU
TllllY, 

'l'utn.l Wl\4'('~ 
p1ii1l for 
t~ontr1wt 
minil1g-. 

YAHJL\OE ANll 
OTlllelt A liJ,oW

A~l)J<:N, 

PPr 
t'llllt tlf 

tol11l 

:iillNl~H ltEl'llH'l'lNti l'AY· 
~mN'I' II\"--

Amount 
pnitl. wng-t•:-1 Ton. Cnr. Yitrd. Oilwr 

for <'Oil· unit. 
ll'lll't 

mit1ing-

UnitlHl 8tnteH . ~l~J.,fl:H:·JB•l~• 1$10, !170, f1l17 7.ti ·l,lH·J rm '27 

Al11b1llll1t.......... fi,Hll7,:no liOll,BH:I 
ArknusnH .. . . .. . .. 1, 1r111, 822 rno, 2rn1 

10. 2 
J:l.1 

10:1 
·17 .................. .. 

2 Crilifnmin.. .. .. .. • . 18, 1111:1 .................. .. 
Colomt1n.......... :l,Gll2,.l2ll ·ll:l,!12i\ 11.i\ Hl 
IlllnoiH............ 17, uau,.rnr. I, 2:1:1, mu n. u titll 

II ..... .. 
H ...... . 

IntlilLll '.l'Prrit11rr .. 1, tlll,Hti:l BU7, f1f)7 10.H f1·1 
Itulinntt.. ...... .. . fl 122n1RtH .mo, 1r.~ H. n ~mu 

.................... 
7 ............. . 

Iown.............. 11,om~.01~ ri:1~,UH 12.0 ~m~ 
K1111"11H............ H,.JHH,ll!i7 fl.10,lHi\ Jri.fi l·lli ................... . 

fl ............. . 

KPnttwttr... ... . . . ~ 1 u21, o:H ~mi, ~H7 H. n ·1no 1 a ...... . 
M11rylnnu......... 2, 7·111, 211H 110, 2li\ 11. ll :,1

1
·
1
1 .................... . 

Mfohlgnn ......... Hfi:l,HUti 182, !Hll 21,.1 ............ ·i ...... . 
1\[i~snuri .......... 2,!-\\lti,Hi3 20H,fll1 U.:l ~·Ill ............. 

1 

...... . 

11N1,1,mt~1rrn"1... •. .. .. I, ot."s'111, g~!: Zi1· i1:\~ 1l1'1''71 ~tu1 !, · .. · .· .· .· .· .· .· .· .· ....... . 
"'"~ JJ l'X (111...... t '•hi... Ii I.-'"' '. - -

NO!"lh Jl1ikot11..... w1,.J.J:l !l,H·ll H.~l 2fi 2 ............ .. 
Ohio .............. l'l,ll21i,:ll7 H:l0,.10\1 11.U flfil :1:1 2 I I 
Or!'g-011............ Hll,22H 2,71111 :1 .. 1. ·l ...... I 1 ....... 

l'~:::~~f;~;;::~1 ~1 '.'. ~'.1:. H, 2H·l, HHll 2, 11111, 07i1 
l'emtR)'I rnnin, 1m· 

thrnt'ltt' ••••••.•• 
~l\mnPK~ee ....... . 
'rexnH ............• 
nt111t ....•.•....... 
Vlrginlo. ........ .. 
Wn"hing-tt1n ..... . 
Wu"tYlrg-inio. ••••• 

~;r:~n:~~; fitiitt;H·,.: : 

·.l.ri 

11.11 
11.11 
.J,\l 

111.I 

~:~ 
Ii.ti 

111 .. 1 
a. 7 

rio 

~ti ~!rl·l 
li:l 7 

·l 

I ••••••• 
I ....... 

rf . .... ~.11·:::::: :1::::::.: 
.1 ' ].[ ............ .. 
:I 7 I 

1 

..... .. 

2·17 .ltil ....... I 
:.!~I B ............ .. 
•!I 

-1'"'"'1""'""1""'" 

1 Iw•l111l1•s ltl1tho nwl Nmth t:ni·11ii1111. 

'l\thlo 4H Hhowi-; that t.ho m11om1 t paicl for yiwdiig·u or 
otlwr allowtirieoH in ecml mi11i11g', hoth anthrtwii;C1 and 
hit1md11oui-;1 wai; $10,1170,fiG'i, which wnK 7.H pm· emit. 
of $H4,li~8,4HO, the total mnonnt paid for Clmt.1·1wt 
coal miuiug. The IH'lWtdliug· mntilwd ol' payuwnt; for 
eoutrnd t!ottl mi11iug in hitnmino11K minm; W!LH hy Ow 
ton, tlH tlrnrP wore J, 0.18 mi nei; :!'or w h ieh thiK nwthocl 
WtLH rnported, l'Ompared with Bl 7 by tJrn l'H.l', 2il hy t.lw 
yard, anll n hy other methods. '.l'hn total n11111lrnr of 
mine:-; reporting· sonrn motl10cl of eontrnct mining WllH 

4,04:8. Tho diiformice l1ctwoe11 thh.: umnlH\l' and !'.ho 
total nmnher of cotLl mineH rnportnd for t;lw lTnitnd 
State;; is 1,3B8, and ii; itccount;ed for by tho nmnlrnr of 
mines in which it daily riite of pay wn.H the 1·ulo, and by 
tho smn.11 "local cmtl lmnks" at which no Wltg'lH\tLl'IWl'H 

were employed. In soveml instancoH more (;!um ono of 
these methods waH reported :for the :,;amo mine. In 1in

thrucite co11l mining, tho provtdling method of pttymont 
waR by the car, 25·1: minoH reporting that; method, as 
comp11red with 26 by the ton and 7 by tho yiml. 

It shonld be stated that when payment by tho ynrcl 
is in the form of nllowo,nce only, it has not been in
-Oludecl in Tn.blo 46 11s n. method of payment, 

TIH~ Hllh,iPct, of allow1iuco8 in addition to tho rognlitr 
:-wlwdnlo of mtmi for rnml mining ret\oives tho uitrdnl 
l\011Hidoml'.io11 of both tho opemtori-; ttrnl the minors. 
Tlw f1wt t.!mr. 7.H pm· cont. ol' thl\. wngoH imid for con
tmct work was in the fo1·111 of allowunoeH indicateR the 
prime irnportauco of thiH fonture of wage payment in 
tho nconomicttl a<lministmtion o:f thn proportios. "With
out thiH HJ'Htern no oi1uitt1blo nncl uniform 8ealo of 
w11g·o:-; conld ho arrangod. 

'!'hmm allow1t1100H aro nonrly alwnys flxod by the fore
num in ulmrg-n of tho mitw, and u:-;imlly rci-;ult from ii 

confrrorwo ttH t.o tho oquit.ini-; of tho case botwcon him 
an(! the Ill in!ll' intoroHted. l(; will bt~ oh:mrved that ac
cordillg" to Table :W nllowmH'OH worn made in overy 
Hhttn nncl !:llrritory snpnmtely i-;hown, tho amount mng
ing from $H, !l:W,Ono for both 1mthr1tei!a1 and bituminous 
in PnnnHylvnniii to $2,700 iu 01'ogon, and thn pPreent
ng'!I t.hnt t.hn nllowimcn iK of t.ho t.otnl wngo:-; paid for 
rnmtmt»!i mining· from ~1 ... J. l>\\l' et•ut in 1Vlichigan to 2.8 
pt\!' l't\llL iu Virginitt. 

'l'lw :-:chP<lull\ cidlnll for tlw mtn of ptiym!mt by the 
(,on, c1ir, y1tt'd, Ol' otlrnrwii-;n, nnd ti lll!\i'iK ol' infornmtion 
WttH l'Pcnh0 1\d hmring' upon thi:-; point. HoweYlll', the 
ym·y wicll1 rnng•t1 of !;lio rntns and t.illl l'.l>Blplnxitfos of 
t.hl\ suhjl1ct g'l\lll'l'tdly lmvn dofontoc\ nny xt;at.ii-;t.imd pro
Hont.1itio11 of t.hu dntn. report.ell. 

'l'ho 1t111ou11t pai<l for mmt.r1wt mining in the iron ore 
h1du:-;t1·y was $fi,Oll0,t:H~, which waH ·1·::3.H per cunt ol: tho 
total nmount p1dd to 11ii11l\l'H in t.lrn!'. industry. 'l'ho nnm
hor of W!tg'tH\ltl'lll\l'H HO (1tllp[oyPd Wlll'.\ 8,1051 01' iJ8, [)per 
(!tmt 011 ti!(\ t.otal nmulH~l' ol' rnilwrK. P1iymont for con
tmet mi11i11g i11 thiH incl11i-;try wnH pl'itwiptdly hy tho ton 
and l1y thn tm111, and O<'<m~limudly hy tho y11rcl, with a 
whlo r1wg(1 of mt<1H. 

'I'lt<1 11u11tlH\l' of <•.ontnwt wngo-om·uors cngngcd in 
qtmrrying· linH1Htono,"I arnl t1olomi!;os wni; 3,17~, or l'l.l 
pl'.I' rnmt. of tho (·.ot:1tl 1rnmhnr of contract quarr3•111011 
n.1Hl i-;!onc\ett!itnrH, n.nd tho nmount. of wage:; paid Wfll:l 

$1,·l·H~, 07:-\, or ,H,, 5 por eont of tho tobtl for 1mch work. 
Tlw nnit; upon whleh pttynwnt; wits lm;;od wns very 
irr11.g·ultu', ILH piiymcnt. waH roportnd 11y tho tmm, ton, 
foot, ,YitJ'(l, pnrch, and lmHlrnl. 

In golcl nnd silvor nnd lead 1tllll :dnc mining tho pro
portion of contrnct mining Wltfl very snmll mid indi
cate:-; thali moHt of the work was clono by t.110 tln.y. In 
Imel and zinc mining eont;riict mining was oxccptional, 
as tlw amount roportecl WltH only $2(16, In those mines, 
lwwcwor, whoro tho landowner or firnt lossoe wns also 
thl\ huyor of all om mined by the su blossees, tho fatter 
wore virt.milly w1ig·o-m1rncrH paid by the ton. Tho total 
munhnr of sud1 Hnhlessoes roportcd i\111s 038 and the 
total nmonnt paid to them wtis $244,G(il; out of this 
amount they wore required to furnish their own sup
plies. In the talmlo,tion of the Htntistics these sublossees 
in load und zinc wore regarded ns proprietors and 11re 
not iuclndecl in Tublc 46. 
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Contmct mining was reported for only a small num
ber of copper mines, anrl tlwse wcrp rtll in Michlgan, 
no work of that kind heing rcportl'd for thl' nrgcntifer
ous copper mines of the Rocky mountain rPgfon. The 
rwernge n nm her of contract miners was 2,200, or IG. 7 
per cent of the tot!tl 11umher, and .tho amount paid was 
$1,001,091, or 12.H per ctml; of the totttl wn,g·es p1tid for 
m1111ng copper ore. Drifting, llH reported, WllS pnid for 
by the foot, the rnte ranging from $5. 75 to $7. 71. Stop
iug wns paid for at itn twemge of tthont $i:; per t•.ubic 
fathom. 

In hn,rytcs mining 71.1 per cent of the miners wol'lwd 
by the 11iecc system, nml 1tc·corcling to the roports, re
ceived rmyrnent by the ton, the rates ranging from $2 
to $3.50. 

Only .it compnrittively smnll porcm1tago oi' couwnt
rock mining was done by contmct. Payment in snd1 
cnl:les wus l>y the ton nucl thm·e was a wide mng;o of 
mtc8. 

Contract dity mining wns paid for by tlrn ton~ tho 
mtc ritnging from 13l to 75 contH per ton. 

The rate pitid for mining gypsum on contract mngod 
from 20 to 65 cents per ton, with moHt of tlrn opomtorH 
reporting a mte hetweon ,10 and 50 cents. 

Thirtcon uml three-t,onths per oont o:f the wag;cH paid 
for quarrying- sitndl:ltonoR nnd qtutrbdtos wits :for contrnet; 
quarrying: The unit npon which rmymont \VH8 based in 
thh; industry was the Hnmo its in tho quarrying of limo
stono and dolomites and silicooul:l crystalline rocks, very 
irl'<~g·nlar, !ts payment "iYHS reported by the tmm, ton, 
foot, ynrcl, porch, and linHhol, and tho mtrni vitrfocl more 
widely. 

A large proportion, 08.5 per cont, o:I' the mining; o:I' 
crnclo mineral pigmentH WUH by the ton; tho lowest rnte 
reported was 40 cents and the highest $5 por ton. 

Most of those engaged in mornudto mining·1 whilo 
working indopenclently of nny proprietors, were re
ported us wngo-eruners on coutmct, as elsewhere de
scribed. Tho crncle monazite obtained from tho phwors 
wus 1mkl by the mineni at the mte bf 4 cents per pound, 
and this wits treated .in the stittistics 11s the mte recoi vccl 
by them for contrnot mining. 

Approxinrntely one-fourth of tho mining- for phos
phate rock was by (iontrn(lt. In rt :few instances pay
ment wm; made by the car nnd yard, bnt in most cases 
it W!LR hy the ton. 'l'ho mtes ranged from 25 cents to 
$5 per ton. The fatter amonnt waH pr1id by an ostnh
lislunen t in New Mexico, where tho product was a bnt 
deposit found in it cave and difficult; and expensh'o to 
mine on rteoount of its loention. 

Contract slate t1narrying wns by the square, itncl tho 
lowest rate reportod was 70 cents itnd the highest $2.25. 

As shown by Tab lo 45, there were severn,l other indus
tries for which small proportions of contract mining 
were reported, but the amount nnd perccntnge o:f the 
figmes arc compitrnti l'(\ly unimportant. 

x. 
CON'l'HAO'l' womc 

In nearly all bmncheH of tho mining· and quarrying 
industry oceasio11s arise which clenmnd <~onsideral>ln 
ontlays for work tlrnt is different from the regular pro· 
<lncti~rn of tho oro or mii~ernl--work such as tumwling, 
shaft sinking, boring tn:.;t holes, and r0111cn·ing top 
enrth where open-cnt rniniug hi intended-and thb ii; 
t'reqnently let to contrnutors who make a sp<1ciult.y of 
the work .in question, mmally to tlw lowPHt liitldors. 
Tahlo 4: 7 shows for each miueml tlw rnluo of tlw protl
nct, tho amount paid for t•ontrnet work and tlrn umn her 
of employees engaged in it1 and tho per cunt that the 
mnmmt. paid for this work is of tlw Y1tlne of proc!net. 

TABLN ,~7.-Comzmrison qf co11tr111•t ·1mrk 11·itlt 1·1rlw: qf prod1wl, h1r 
milie1'<llx: 100:J. 

MJNJmAI., Vttlue of 
]ll'llC\lll\t. 

l'ON'l'IU.1"1' WOHlL I l't'l' l.~.t.·11(, 
! umonn.t 
·1 pnill 511r 
'l't>llll'IWt 

Amount Nnmht>r I wo1·l• 
of l'lll· fol'llrn nf 

J•niil. plt1yL'l'>'. . rnhm 11{ 
! 11r11tl11Pt. 

Total ··••h•················$7Ut1 1 l:t!fi,·117 $~0,077,tl:lH '.Jl,1H:l: :.!.fi 
• -.::_-:;;,:,·_;;~~-:.~·-; . i -

;~~!:1;~s;~i1ii ;11i.i'JJft1ii1iii1;;1i~ r,;,;i<: 2~~;: ¥g~ .... · 1(1: iliiii' ....... iii •. 
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n:~;r.~n~·::::: :: : :: : : :: ::: ::: : :: ::: t~~: i~(t 1
• R~m u: t:: ~ 

.llomx ............................ 21:18:1,liH .................... ., ......... . 
HnhrKtoneH 1rnd mlllHt<mes •• ~.... f1~, 80H ••••• 

1
•
1
.
1 

•• 0.1~7 •.• : .... .,,.
1
,-
1

.1 .. "('i')" .. 
CQnHmt .. ... - .. '...... ... ... .. . . .. 2·1, 2fiR1 a:~H -
Ol1iy .............................. 2,0!\l,Oi2 lil,2-.ll 3\\ II.ti 
<_!onl, nnLhr1wito .................. 701 17a,fJHti •'J00,·'21 11 7:11 o.ri 
C111tl, hitmninmrn .................. 29ll,HflK,4k:l 1, 2·l·l, lH [>,lll\I 11.·l 
Copper orl!. •• • . . . .....• .. .•. . •. . . . 01, 17H, mm l.LiH, 7n8 1Uf1 u. ,f 
Coi·m11ltnn 1u1<l emerr............ 104, t\O~ I" ...... ···· .... · · · · .. '1 .. • .... • • • 

Cry~tnlliue qnnrtz......... ....... 4H,mm ...................... '•···· .... . 
j1~"1'1.l1~t~1.11:.'.'.· •• •·•• •• ·.::: •· •• •• •• • •• • •• •• •• _:_ •• ••• .... •• •• 21i0, 42·1 1 · ..................... ! ......... . 

~·71 ~1', ~G1 ~~ ....... ·.,.\(.\[·l· ....... ··,·> 11 • •• " .. ;,·, 1· li'lnm·K1uir......................... .u 1: o~ ) I , 
l'nller'Hl,lll'th .................... !IH,H·l ,J,021 H1 .1.1 
Cl1trtw.t....... ....... ............... lil'l,82U \ ...................... i ......... . 
Gol<l nntl Hilver ••••.••• :. • • • • • • • . . 82, '182, Ofi2 02ti, Ol!O llHO 11 U. x 
llmphilti.............. ... ......... ~'~7,f~JS ~00 2 I O. ·l 

g~r\;'l;~:~1 '.1 '.~~ '.i~~'~. ~''. 1•1 ~~~t'. 1•1'.'.'~: :'.::: 2, g~~: i:U ....... ·.i\i;. · ....... 7. 11
1

·. ··11) .. . 
I1iCnsorl11J <!!tJ'th, tripoli, 1uHl I 
I1Ri{1~1~~:~: :: : : :: : ::::: ::::: ::: : ::: G5,4~?i: ~~i ... ·.i~:1;~i1il' ""i;ii7i1' 11· ...... i1: 1i 
1,e1ttl mul1.lnu <ll'l' .. .. .. • .. • • • • • .. H, GOO, 177 108, llU7 'l2ll 0. 7 
f,lmestones nud rlolornites........ 30, 4-11, HO! 3<l, :!Hl 1:171, l~. 1 
IJithil1n1 01·~ . . . . . . . . . . . . . . . . . . . . . . 'lfi, 7fill ...................... 1- .......... .. 
M11ng1wesooru................... 177,Ull ....... ". ............. I' ......... . 
M1irhl<l ............. ...... ........ 5,0H, 1K2 .. •••.·.• ...... •••• .• ". •• : ........... ·.•. ·,,

1

1,: •. : .... · .. ·• .. •• .. • Mnrl.............................. 12, 741 

m~,~~ri1i'iihj.i1~eiiis','iii·i1iiii::::::: :: ~i~:~~g : :: ::':: :: :: : : : : : : : : : : :rl:: :: : : : ::: 
Ml\llil'l.itl'. • •. • • "• • •" .• •" • • • • "• • \H, l{ll) • ·.j· ,···l,;1',0l,0

(

0)0• 1" "• ·,.;,·_,i1··,o," I " .. • 0 l···i.0

; N11tnr11l gn6....................... ao, 8tl7, .~oa , " ., 
Oilstone", wlrntstoncs, iu1tl 

HC!)'thcstonrn; ............ ,....... 113, \108 I 'i"i.,· ;.,;,t··,·, ;,,.,;
1 
...... 

7 
...... ,:

1
, •• 
1
•
1
,.

1

, ..... 
1
• ~.·i· 

Pe11·0\enm...... .... .. •. .. .. • . . . .. 71, :lU7, 73U _ " "'' ,, 
Phosphate rook·················· 4,9~2,0-13 lf)7,·102 :IOti I a.~ 

i~~1~~2£:::+ : ~:m:m 1 .. ·_. :_:_ ·.-~.:~.:.~.,~.:~_: :. :_ :.:. :. :_ ·.· :. 8_.~_':.1. 1 
·_. :.:.:_i:.::_i:_~-~.· ~.· 

Sin to . . • .. • • • • • . . • • . . . • . .. . • . .. .. . f>, li9fi, 051 
Sulphur tlll<l pyrite............... \!17,089 I a,fi87 rn: 0 .. 1 
'r1tl(l 1mcl soapstone............... 1, J:JK, l!i7 ...................... ( ......... . 
'l'\111gKtc.11 •••••••••.••••••••••••••• 

1 

r,,975 , .............................. . 

;~~~;:~~~~:l~i~;'.~~~:1'.'.1~.~~-~ :~~: ~f,3 t· ·-~-·~x2f,: ·:·_· ::~~~J · · · · · ·~:~ 
t Leos than 0110-tentll of 1 per ecn t. 
~Includes chrome ore, mngncsitc, molybdenum, nlckd 11nd l'l11>111t, 111111 

1'\ltile. 

When the schedule of inquiry was drawn up the clitH
eulty of obtaining complete and correct information iu 
regard to contmct work, especially ooncerning the 
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nnmlmr of 111011 employPd an<l tlrn m1mbl'l' ot' day:-; ' 
rot1nirl\d to l'ompldn the work, waH fully 1tpp1·rn·iatt~cl 

by the otliciab of Uw Burettn of tlm (~1~11HllH :wd by 
cxpnrtH who \Vl'l'O <~OllHUltrnl in tho pn•parntion of tlrn 
imlrnclnle. It waH lmlitwnd that in mo:;t ClLHl'H it would 
he impoH:;ible to locate till\ eontmetorH. Ckn<>rnlly no 
record bl lwpt; hy tlrn mi110 01wmtorH of 1i11y otht•J' diLbL 
relating- to 1·ontmet; work tluin tlw amount paid. '!'Im 
munber of employcnH :irnl t;he duration of thn con
tmct are nmtterH of leHH concurn to tlwm. Hown\'m', it 
wnH U10ug·ht t.lmt; till\ dosn 1L!Je11tio11 tlwy m·o ohlig·od to 
pay to the work 1lnring· itH prog'l't'HH to in:mr<' st;l'ict 
complitince with tlw tl>rm::i ttrnl spPd Hmtiom1 of the 
coutmc(», would tnrnlilo 010n1, in t.lrn aliHl'lll'l'. of rncordH, 
to nmlrn ti fair l'Ktilllato of tho data. 'l'hiH WHH t'l'ttlir.od 
in' the l'Ottrsn of Urn canvaH:;, 1md tlrn stlttiHtit•H 1tr11 
puhfo;}wd with no prntC\ntions tlmt tlwy mn he l'!l

regartled aH strictly eorn•d, hnt nuclor thn t•on\'i<'tion 
tlrnt they lll'(', l'CtlSOtlllhly lWClll'!Ltll consid1•.!'(1d ltH Htlt
tiHticH which arc in piwt e::;tinrnfotl. 

Tim employees reportetl un<ll'r thiH inquh·y am 110(; 

included am<mg· the W!Lg'CH\tLl'lllll'H arnl :-;\wul<l not ht\ 
l'O!l8iderml lLS forming· IL p1Ll't ol' thll Wltg'<H1ltl'll(IJ.'H 

rnported hy e !tt:;sos, ttnd at spccif iPcl daily ntll's of pay, 
nor of tho avnmg-o nmnher rnportcd for l'Ht•h month. 
No 1•.01wh1:-;io11:-1 mm ho 1lmwn from 'fohl<\ 4·7 aH to tlin 
1m101mt pni<l to contract 0111ployel'H, nor in l'l\g'ttrtl to 
the 1werngl' numbor for thll entire yoar. AH to tho 
lat.tor, inchw<l it: iH <tnito poHsihlB t.lutt HOllW of Lim 0111-
ployoes aro d11plit\atecl i11 lihn tig·m·os. 

Tho amount imicl ropreA<mtH Urn nut.ire c\os(, ol' tho 
contmt't work, inclnding tho Wttg'OH ptdd, the coHt of all 
supplies and matorialH llHud, other miHc·ol11tneouH ox
pen8os, itnd the profits of the contmctorH. Thrnm ox
peni:;es vary in their proportion (;o · thll wholo 1•.ost 
rtccording to tht1 kill(l of work. In drilling wt1lls for 
petroleum itud naturnl gaH, as 11 rule tlrn coHt of mato" 
rials is gl'eitter in proportion than in any othN· clt1-
1>cription of co11tr1wt work. 'l'he drilling ciirril\H wit:h 
it the obligtttion to provide ettsing, tools, 1mcl tdl other 
snppliei:; rnquired to equip the woIIH; tUHl in building 
the rig, nil nmterit1li:; 1ir<1 gennmlly :fnrnishNl hy thC\ 
contmctor. In sluift :;inking, al:;o, materitthi ttncl :;up
plies such ttH t.imher 1rncl explosivm:1 form a conHidemhlo 
proportion of the whole omit. 

·while no p11rticuln,r i-;t!ttistiml valne can he ttttachocl 
to ii compn,riRon of tho cost of eontmct work with tho 
valne o:f. product, yet !tlWlt.)'S konping iu mind the fact 
tlrnt the figurcH are not folly representnti vn of this 
chiss of work, a greiit, deal of it hoiug done by the 
regular employees of tho mining companies, tho ttLblo 
will servo to show the proportion:,; oJ: both with rc
:,;pect to the Vttlue involved. 

To.ble 47 shows that the tunonuts ptdd for contmct 
work n,nd the p1wcentages that these form of the viilno 

of tlw prod n1·t nr11 gTontnr in the case o:l' petroleum 
and rnttuml gaH than for any uthcr mineml. In the 
1·rndo-oil tLnd nabtml-gaH industry pmctil·ally all of the 
d1wdopment work, proHJ_Jl'nting, ancl ti<ptiprnPnt of the 
pro1HntiP:-1 ttro dono hy contrtwt, whid1 oxplidnH the large 
amount. 11xp<mrlnd for Huch work. The rogulttr em
ployP11H of tho pro1hwing comp1t1iies are nearly all im
gagn<l in tho nmintPnanet\ tuHl oporatiion of the wells. 
'!'ho mtmlmr of nrnployt•os reported HH employed on 
eont:met work in tJriH indnHtl'y apprond1rn-1 llllll'O ne11rly 
the truo 1wm·ug11 muubor !'or tho yoar tlum in any nthor. 

A:; explninod on page ~O of thiH report, tho 8tand1trd 
Oil Comp1L11y made rnportH 11oynriug tho entirn produe
t.ion of' 11rllllo potn>lonm, with the oxwption of tt fow 
rn·o1ltwm·H of' hmwy oil, in .P111111Hylv1mia, New York, 
Ohio, WllHt Virginitt, tt11cl Itl(linna, 1wcl (•.om hi nod roportA 
of itH own in·othwtion for Konttwky nncl lfonsns, with
ont S<!JmmLiug· Lh<1 lH'o<ln<'t.ion l1y t!OtrntinH, nH wnH g·tm
nmlly rPqttir(lcl liy thn Bm·t'ttll of tlw Cm1Ki1s. AlHo, for 
naLm·nl g-n:-i tlw <'OllllJILll,\' t'1 1p01·fa1d fm· itH l4tthHi<lin1·y 01• 
<\ontrihutnry comptwinK till\ pro<hwtfon in PmmHylvnuia, 
N11w York, Oltio, aucl Wl\st. Virginia, 11utki11g 1~ single 
rnpo1·t for Pnt•h i-;!tLtn. In rpport.iug· contriwt work the 
ttmount p1dd wn:; givl'n, hut it, wnH Hlntc1tl thut. tho tllllll

h11r of nwn omployc11l <'llltld not ho gh·11n, n11d ill litm of 
l\X!LcL in l'm·nmtfon tlw awmg·c1 nrnnh<'l' of mun l'Pqnirocl 
for l'1tl'h Wl'.11 nnd l'ig itn<l tlw n1·omg·1'. tillll\ l'l\11uirPtl to 
nomplotl\ (.Jll\ work at 11adt W<'ll wt11·11 1·ppodod. From 
thl'so dtt!n, u:-1i11g· n:-i it hnKiH tlw 11\l!ll lil'l· of w111l:-1 clrillod 
<lnri11g' tlw yual' a11cl n1-1:·nmii11g that; opt1ratio11H wt1ru con· 
tintwd throngfomt thn wholn yoat' 011 fnll timn, tlrn 
1w11rnge numlmr of mnn nmplo.)'l\d WHH uomputecl. 
Whilo t;hn ligm•o:;, thoroforl', nrn pttt'<I oi;tinrntrn:-1, H tho 
inl\n·nmtion :l'uruiHlrncl h,r (.ho eomp1tny iH acem·11to thoy 
nmy la1 aet'l\}JtC'cl n:; :111.tirly 1·oprt1Henting t11e i;tlitiHticH :for 
th is hmncJi 0 f tho j nduHtry. 'J\tJdng· into COl1Hiclt1l'Htion 
Urn fnet th11t tho nmonnl; p1ticl for cont;raot work in the 
potroknm and unttn•1tl-gnH in<htHtries, $1 '7,4:115,(132, is. 
8~1,, 2 pt1r cont of !iho totn,l p1titl in ttll mining nnd qnnrry
iug· iudustl'ieH, $20,071 ,fl88, !tnd that tho number of 
omployomdn thmrn inclmitrins, 11,217, is r,3 per cent of tho 
tot,al, :U,l8H--with tho nclditionoJ eonsiclomtion of tho 
gront prepondemnee of tho St1rndarcl Oil Compnny's 
interostH ovt1r t;ho:;o ol' all otlwr oil prodiwers-nn iclen. 
i:,; obt1Li1ll\d of: tho extent to which the total numbm· of 
<m1ployom; eng11god in contmct work in nil the industdcs 
is 1tffoe.ted by tho t~Htinrnto8 wbieh were made 1rneeHsary. 

Tho ltlll0Ul1t. pnJcl for contmct work i11 coal mining 
waA $1,llf10,U8t>; in 1intlmwite $+06,421, and in bitumi
notrn $1,2,bl.:1114; 1tnd tho number of employees was 
G, 771--in the :former 1,731, nnd in tho 111.ttor 5"lHO. 
'l'he inf:ormntion wus genertdly reported by the coal 
opemt011A very completely. No reclnction of tho mun
bc\r of mnployees roportt~d to the average 11nmbcr f:or 
the ymir w1is nuide, and the nmnber given in the table 
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may contain duplications, as thm'e was nothing in the 
reports to show whether or not n force of employcP8 
cng·t1gec1 in a contmct and so reported was not again 
reported for 1mother contract, taken after the comple
tion o:f the first for n different opemtor and both dur
ing the censm; year 1902. U i1like those engaged in 
deep mining for the preeions metttls--for copper, iron, 
etc.-cm1l ruiners, engaged as they are in mining a nm
terial more easily worked tlmn the surronnding rock 
and which is always fonnd in well-defined veins, arc 
usually unsuited for what is termed "rock work." 
Therefore such work as tunneling, shaft sinking, boring 
test holes, etc., is in most cases clone more cconomimlly 
under the contract system. The 111rger companies, how
ever, :frnqnently maintain 11 force of men especially for 
th!tt pnrpose. , 

The amount reported as paid for contmct work in 
gold mid silver mining was $62G,O!l0, which was 
only eight-tenths of l per cent of: the va1ne of tho 
product of the mines. The work was very simihtr to 
development work in other kinch; of 1nining. In some 
cases, where considerable depth had been rmwhed and 
pumping had to be done on irn extensive scnJe, it wnR at 
timeR im1Jossible for one i~1ining company to pump the 
water from its mine without at the smne tin10 elonring 
a11 adjacent mines. 'J'hi:; work wits therefore most 
·conveniently done by contmcting iirim; or compitnie:; 
with whom the business had become a specialty. 

The amount paid for contract work in iron ore min
ing was $425,2H2, itnd them were 1,07D men employed. 
The work Wl1S similas in clmmcter to tlmt clone in other 
branches of the mining industry, except that there m11y 
have been 11 larger proportion of stripping prep11mtory 
to open-cut mining. 

It should be explained tlmt in the datn shown in Table 
47, in addition to the amount paid for work other than 
mining which was done hy contract, there iH included the 
amount paid hy private operators to stn.te nnd municipal 
penal institutions for the lease or use o:f convicts in the 
operation of mines and quarries. ·A careful exarnhrntion 
·of the reports received shows tlmt $530,3±1 wnR pitid for 
this purpose. The laws of certain Sonthem sttites per
mit. th€l lease of convicted prisoners to private persons 
·or firms for work outside of the penitentiaries. Among 
the states by which this is clone are A1aba1rni, Arlmnsas, 
Florida, Georgia, Kentucky, Louisiana, North Carolina, 
South Carolina, and Tennessee. 'rhis i8 entirely apart 
from the work of convict:-; in mines or quarries owned 

. by the state. The only states in which the convicts 
were reported to have been leased to work in mines 
and quarries, and to which tlte amount above reported, 
$530,34:1, wa7> paid, are the following: Alabama, coal; 
Florida, phosphate rock; Georgia, coal and iron ore; 
North Carolina, limestone. 

In addition to the contract work shown in 'J'iible 4:7, 
a large amount of such work was done at mines and 
quarries ·which did not produce any mineral in 1002, 

but 11t which clovelopnwnt work of soml' kind wns 
done. The n,inount p11i<l nJHl tlw 1nu11Jw.r of 1•mployP~'" 
engaged in contract work at itllt• mi11Ps o~· tlwst' ~n 
procm;s of' clevelopmcmt al'!' ~110w11, hy 11111wml:-;, 111 

the following table: 

'fAnr,ii 48.--Cmitml't u·m·k 111 111m1n·nd111!i1111111i111·.•, hy 111i111'1'1il~: /Nii. 

MIN1'~UAJ,, 

'rot11I •. -............................. _, ............ . 

Bomx ................................................. .. 
Cotti, hltnminou~ _ ........... -........................... . 
Cop11er orn _ .•.••.••..............•••......••...••........ 
Gold 1uul Rllvcr .................................... • · · · · · · 
Iron ore ........................................... ······· 
I;e~nd nncl zi1H~ ore ...........•...•••..•..••........ -..... · 

N,~i~fr~W~i~'.'~·:.::::: ::: : :: ::::: :: : : : : : ::: :: : : : : : : : : : : : : : : : 
J>etrnle11111 ................................................ . 
QnicksilYcr ........................................ •·. · .. · 

Adding· the mnonnt paid and tlw nmltlwr of t•rnploy
oes given in the ithovo fah1n to tho ('Ol'l't1sponc\ing- dutn 
shown in Table 4,7 nuilrns a total for tJw Uni tNl Ktnt{•:-; 
of $28,3±2,±6± p1lid for contrnet work in llHI~ nt nll 
elasses of mines and 28,202 employ11t'R. Con tmct. wo1·k 
wns reported in grnatest nmotmtR from pnt,rofomn and 
natnrnl-gnH wells mnong prodiwti \'C\ propPrt.it 1

:-;; t lli' 
ln.rge:it 11mmmt of contrnet work 11L niiue:-; fo1· whkli 
no production wtts rnported was in tlw dl'\'1'lopnw11t 
and improvPment of gold mid sil\·or llli1ws. PPtroll'llHI 
11m1 nntnml gnR, iron ore, 1t11cl bituminous 1·01d follnw 
in the order umnocl. 

XI. 

l'IWIHJ(1'l'ION1 WI'.l'IIOU'l' 1'11\Il'LOY l•JT•:H. 

Spettking hroadly, it reqniretl tho s<11'\'ic·t~s of !llP,SflH 
wage-eamers and :mlariecl omployeeH, to whom was puid 
$±08,980,512 to prodnce in 1\l()~ tho lllilH'l'Hl proc\tH•f of 
the United Stt1tes, which was valuo(l at. $7\lll~H~li,.l Ii. 

The condit.ion8 of. mining aud <[ll!ll'l',Ying \\'t'l'l' sw·h U-"' 

to <:all for tho employment of at h•nst <HH' 1H'l's<111 u t a 
very large proportion of the plants, 11ncl in snllll' hr1uH·.lw:-; 
of the industry the invmitment. of mpitnl in lntildiu.1-(':-; 
and rnechanimtl and other equipment and tlw m•g1tn i:m
tion of tho wo.rking force were equal to thosp f11nl!tn•1•s 
of industrial organiztttion in tho largest arnl nHmt impor
tant uurnufacturing· estttblh;lmwnt:;. On tho othor hn nd. 
in certain liranches of the indnstl'y operations wm·11 (•nu
ducted !tt mttny mines ttncl qnarrios tmdor e1mclition:-,; nf 
the g'l'efttcst simplieity with no hired ltthor a11cl no 1111•
cltaniml e11nipment, with the exception of tt fow tuul:-<. 
Table 4D presents for each minoml tho numlmr of mhtt•:. 
or qmwries nt which there were no omployom;, tlw pro
prietor doing all the work; also tho Vttluo of the output 
of such esfatblislunents, and in adjoining columns~ for 
purposes of oomp!trison, the total numlH'r of mi nm; n nd 
quarries nncl the value of their product with tho pm·
centage that the product of the class reporting no em
p1oyees forms of tho total. 
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MINEltAI .. 

I 
l'ltollllt ''I', 

'l'n!ttl I Nnmh1ir 
nmn liur 1 of ininl~H, 
of miuP~ I qnnrrh•H1 Ynltti- for Ptir 

l lllt't'iL·~' :nntl well~ 'rntnl vnhw milw:-i 1 t 
'1 IU.Hl ·'\without fnrullminl•H, 11nnrrh•i.:, <'l\ll 

Wl'JIH ('llt- ljlllll'l'il'H, llll1] ll\1\~l!Jt.111\l'llllllliH t1~t~1[ 
'' plop!l'H, Wl'li8. 

l'11l]>lt1yt•t.1H, \'l\l\W, 

'l'ot11l ............... t:it,f1ltl .J, anH $7Ull, 8~1i, ·117 $1, H111, nr•> o. ~ 

AH!lt!stos ••. ··-··- _ •...•••• 
Asphnltnm 1tntl bitnmi-

nons rm~k .. ......... . 
ll1U-)'h\K ..•..........•..•.• 
B1tuxile .................. . 
Ilornx ..•..•...•........... 
BuhrHto111•sm11l millsto11L'H. 
Cu11w11t .•.................. 
Chty ...................... . 
Ccml, nnthrn(•ito .......... . 
Co11l, hltnmlnnuH ••.•. ____ • 
Copporon._ ............... . 
Cornrnhun nntl mnery .... . 
CryHt11lliuo 11rntrtt .•.....•. 
ll'(Jlcl!-lpnr ••...•••••••.••••• 
l'llnt .................... .. 
mnms1111r ................ . 
lcu!kr's earth • _ •••••••.••• 
Gn.rnL1t ...•................ 
Gol<l 111111 ~il\'l'r. _ ......... . 
tJmphite ................. . 
(lr!IHlHilllll'H 111111 \> n l [I -

HitHll1:-l ••••••••••••••••••• 
GypH11111 .................. . 
InfuHorinl enrth, tripoli, 

1t11<l puml"" ............ . 
Ir1111111t1 

.... •••••••••••••••• 

Lencl nwl zinc orP .....•... 
J,illWHttlllPHntlll dnlomitt1H. 
J,lthlnm nn• _ ...•••••.••••• 
Mn ng1wo~e om ........... .. 
~forhll' ................... . 
~far!. ..................... . 
Mk11 ..................... . 
Mlnurnlplgm1mt>',<ll'll1l1• •• 
Mo1111zlto ................. . 
Ntitl11'11lg11s •••.••••.......• 
Oi!HtoneH, wlwtHtoneH, ll111l 

}>l~r1;',\~!~~~;;"'.1~~~::::::::::::: 
l'IH>HJllmto rnnk ........... . 
Prt~(don~ stont.~8 ........ ... . 
(i1ti<!kHilVl'l'. .............. . 
filtilllHtllllllH IUHl <Jlllll't?.flt•H. 
Hllin11 H1uHl ............... . 
Hill1•.eons t•ryHtnlliuo rol!lco. 
Sl11lo ..................... . 
8nlphnr 1u11l pyritl! .•..•... 
T11le 1tnd H01tpHt111111 .....••• 
'l'nngston .•......•.•......• 
Urnninm nml vn111ulimn •. 
Ali other minurnJsa ••••••• 
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!:! I1whHk~ \'aluo of 1n·rnlut!t ol' ·.t:lli opt.!l'ILl11t'H for whmu no 111i1wK w~·l'l' r1• 4 

pnrtl'<l. 
a ltH'htth•K 1pin1·~ HH fol111WK: <~hrmne Ol'l! 1 1; 11111g-nl•NilP, l; rnolyl11lp11um, ·1: 

n!ekl'l 11rnl "11h111t, 2: mltle, I. 

The praeticP of operating 111inp:-; by tho ow11<'t' or 
lessee wit;hont tht1 employment of lttlior is 111orn p1•nrn
lent in some mining indrrntries tlmn in ot.lior:-;, 1qul 1w1:n:-;
sn.rily affect.-; the rnlativc proportion whitd1 the 11umlHlr 
of ernployco:-; hears to the qrnu1tity of product for tho 
industry con:-;itlererl a:-; ii wholt\ nnrl in it):! st.Wl\m\ 
hmnche:;. Of tho totnl munber of mines, qntirrins, aw1 
wells (llll,5Hi) thorn wore only -J,8flH, m· :J. ll pPr eont, 
at whieh all the work wns done 1iy thn proprintors, 
and the vnlnc of the products o'f :mch minos, qu1trri11s, 
and wells w11:-; 'only $1,HHi,lU>O, or o.~ per cont of 
$796,82H,417, the total for tho United States for nll 
mining inclmitries. At the conRns of mitnufoctureR, of 
the total number o:f mannfocturiug· cstahlislmwnts 
(512,254) there were llO,iHO, or 21. G pm· cent, .in whkh 
the work wns done by the proprietors without hiretl 
assistance. 

Tho i1Hl11stri<•:-: in which th<~ro wns one mnployeo or 
llUll'l\ l'l\porl:ml aL nyo1'_Y plant nro a.-; follows: Borax, 
c1•nwnt, 1:oal, nntltr1witt•; cnr1mdn111 nnd nmPry, erystal
linn quitrt:i:, ful<lsptu•, Hint, J!norspnr, J'nller's earth, 
garn(lt, gmpltitn, g·1·imhitom1:-; alHl rnllpi.;toml8, lmttl and 
:dnc Ol'<\, lithium 01·11, 11mrl; oiJ:,;tonPs, wlwtstont'H, 1rnd 
seytho:-;tonrn-i; xilfon, s1m!l, snlphm imrl pyrite, title and 
soap:-;ton11, chromo ore, magnoHito, rnoly bdmmn1, niclrnl 
and oolmlt, ttll(l rutiln. 

Pr0t:i0111o1 sto1w:-; :,ilww tlm highm:t percon!tigo for tho 
valno of tho prodnd obl1d1\od 1Yithout ornployons, :3L8 
pm· cont;; t.hh-1 is IL<'.<:01mh•<l for by tho faet tlmt !L Ytdno 
m11mmti11g to $(iD,!15() wm~, 11:-1 d:-1ewhero expltdncd, tho 
rrnn1lt of 1weicfoubd dis<"overin:-; hy individuals nnd not 
of! syst<'llltitit• 1uHl rngnlar mining, Tho other hig·lt lH'l'
C(IUtng11s W1'1'0 for mh"n, lo.Ii; for Hrtmium aml ntrnuliurn, 
l0.11; for jnl'usorinl <'ILl'th, tripoli, and pnmirn•, :10.:3; ancl 
ll. 7 for nsplmlt.uin nncl hitnminons rm•k. Lo;;:-; th1t11 01w
(.11nth of J por c<•nt. ol' Uw pro<lueL of bituminon:-; coal 
mi11Ps waH l'rom minp:-; wit.lwut; Pmploynt':-l. 

'l'ht1 :-1l1LU:-;tfos 1'01· p11trolmun 1irnl natuml-gns wollH aro 
111ish•ndi11g ancl n1·t1 110L in thn !P111-1t rt'lll'l'.:-;untiiti\'n of 
eoudit.iorn.; its to t"lw c1rnploymo11L of w1ig'tH1ar11or:-i at tho 
wtdl. Tlw llOl'<'c111tag·n of t.hn procln1"t. ol' Wl'llH without 
<1111ploy1\l\:-l n:-1 it 1qipoirn-1 in tho tnliln was ~ for lioth 
p11trolmuu n1ul 1111Lural gns. !!; i:-; llll<JlU!.'ltiouabln tlrnt IL 

llttwh ln.rgor numlim ol' W('\1:-; Wt\l'l\ 011(1mtt"tl and IL 

l1irg'< 1l' output, pr()(lllco<l undPr condition:-; l't'.([niring· 110 

t111qlloyl111H t.lmn !:lrn tal>lll ill(lirnit.n:-;. 'l'lw cirt111u1stmicm1 
HlllTO!ln<liug Llw l'<IJlUl'tH of thn 8tnntl1ml Oil Company, 
a:-; lll'<1\'im1:,;Jy <•xpl1d1w<l, iu·o 1weonntnl1Io :for tho cvitlcmt 
i111w< 01n·1u·y of t.lrn liµ:1u·1\8, No1mmto l'(')lnl'tH woro not 
fomi:-dwcl hy tbi:-; 11ompany for th(I cliffo1·nn!; groupH of 
W(\lJH undm· its ow1wrslrip or mmt.rol, or fot• tho woll:,i 
i11 ditforrn1t eountinx, Im!: tho rnports woro nmdo hy 
:-;t:al<1:-;, t.lw l'l\l>tll't for a :,i(;ato inclwli Ilg' all cril or gftH 
O]Hn·al;ions iii !ilrn(; !'lbLt(\; it wits, tlwrofore, obvicnrnly 
i111posHi h l n to dotermi nn fron1 tho roportH wlwthor or 
no!; pni·ti1·nhu· wnlJ:.~ or gronps ol' we11H l'Pqttirocl hirod 
lnhor fo1• thoir opo.mtion. 

xn. 
nmm1ur,AH l'RODUGimH. 

A forgo proportion of tlrn mining imd qtmrrying clone 
i11 this country i:-; of n rognlm· 1md Httthlo oharndor, nnd 
tlwm WllH 110 g-r<~at diflicmlty 01wo1mterocl in socnring 
comploto Cn11HUH rnpm·tH from mo:-;t of the opemtors of 
this elas:-:. There aro, howovcr, iu :;omo branches of 
mining an<l qrmrrying inog-nlar produo()l'R who opcmto 
ilJ(lepondontly, worki11g n.t snoh timos a:; they fool in
elined or only onongh to ohfain a prolluct sufllciout to 
satisfy the locttl clon111nd. Somo of these small operators 
work tho s11mo digging from time to timo, while others, 
:mch as the placer gold and momt:i:ito minors, work in 
difforon 1; localitios, selected with rderonce. to the rich
ness of the deposits. It was found to be impos8iblo to 
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secure Uensuti reports from all opemtors of this dttss, 
hut. the necessttry information was sometimes obtained 
from merchants who pnrchafmd tho products, or from 
others. 

This condition was exemplified in tho m01rnzite indus
try of North Carolina. The indnstry is one .of plaeci· 
mining, !Lnd is carriell on in nrnny instanees irregularly 
liy men whose expenses iu·e ;,;ometimcs advnnccd by tho 
opomtors of a concentrnting plnnt, who pnrchasc1 their 
procl nctiou, and from whom-as it W!tH found impos:-;iblo 
to obtain reports from the minors themi:mlvoR-tl10 
report was obtained covering the operations of all. Tho 
men thmi irregularly engiiged in morntzite mining arc 
not employees or w11go-mir11ors, strictly Rpeaking, but. 
it wits considered that they :;hould be so treated in the 
i:;tatistics. Scvornl hundred were roported as so om
ployed, lmt, by tho method of reduction to the 1tvemg·e 
for tlie entire year this numher was very greatly rcdneed. 
The nmount paid for tho erutle monazite at tho eoncen
tmtor was treated u:; t.lm wag01-1 of these mincri:;. 

Somowhat similar conditions exist.eel in tho nuumm· 
in which tho opemtions were conducted in placer min
ing for gold. 'l'he mines wore qnito gonemlly found 
in localities remote ·from settlod conmmnitiet-i 1w<l difli
cult to rco,ch on tlmt account, nnd pn,rtly for this remmn 
tho special r~gents eng·ngod in making tho ennvasH wern 
instructed not to 1;01mre, reportH from placer mines at 
which less than two wngo-mtrm\rs were employed. Thi:; 
Jrn:,; resnltod in the omission froin tho statistics of about 
onn-fourth of t.he placer minmi. Unlilrn tho method 
followecl in the treatrnent of stati:;tics of mouazite, no 
cognizance has been tnko.n in the stafoitics, eithor hy 
estimate or o!;herwbc, of tho opcmtiom; thus omitterl. 

Agtdn, iu rno2, n, large proportion o:f t.he output of 

precious stones w1is the result of work that wns 110( 

opnn to Httttisticitl treatment ns to capital, omploypt•s 
and wagos, oxpensns, etc~ The on tiro vnlne oJ' this 
product for !;he Unitml Stntl'H was $82H,±50, of whfrh 
$6D,fi50, or 21.2 per c;ent, was the rnlue of dilfnn111t 
variotiei-; of precious stones thnt wern yicl<led not hy 
:-;ystematic mining opomtions, but hy 1wcide11tal dis
covm·y here nncl there in the seitrch for other minl~rals. 
For this ptirt of the production, therefore, stntii-;tfos for 
vtdno of product alone m·n pn1se11tod. 

In bitmninons coal mining thl'ro was n lttrg'<'· mm1hPr 
of mineR which arc chsHed as "local" miuos or "farm
ers' coal banks," which were operated only to snp!Jl~· 
the needs of the neighborhood in whieh they iVl'm 

located. The number o:f such mirn•s as rnportod n.t tlw 
Eleventh Uensns was [),Holl, as (•.omparod with 82(i 1·c•
portcd at the consus of Hl02. Tho <liffero11m1 in t lw 
numbers reported tit the two ccusn:;c:,; i:-; dun largely, if 
not entirely, to the failure to roach !Lil of those rm im
portant: mines in 1002. According- to the rot.nmH l'(\· 

eeived from such mines, wnge-ean1ers W(\l'!\ cmployt•d 
to but a limited extent and only for short poriods, nod 
when the total number was redncnd to 1111 1wcr11gn for 
tho year, the rc:;nlt was a yory iusignitiuttnt m1tullnr us 
compared with the total number of wage-earners 1'111· 

ployed in the industry. 
XIII. 

TIME IN Ol'l<JHATION. 

Table 50 shows . the n uml l<n' of mine:,;, quarries, 1rnd 
well:,; clas8ifiod according to time in operation by peri· 
ods of thirty days, by tho nmnber of :,;hifts por day, 1uHI 
by the number of hours in it shift, from i-;ix to twdvP. 
'!'he number of minos for which the information ww-1 
not reported also appears. 
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lllupliu11tio11 of :1:1 mines Whil'.h 1·1•1mrle1l mot't' ilmn nuu 1•litHH ol shHl'4 p~r· 1l1w, 1Ustrlhnl1•<l 1tK follows: Colortt<lo, 1:!: C:nlifmuill, 11; I<ltthn, :l; Ort!g-<m, :1: Hnllth 
Drtkotn,, 1: 'l\~xn~, l; ·tTtu.h, I. 

•llnpli!'tltion 11f :H mim•H wllld1 l'l•porte1l moro tlmn 0111.l number of" ]lOlll"H pl'r "hift:," 1llstr!l111te<l 1ts follows: Cnlom<lo, ·1; C1tllforn!11, ~I); I1lttho, :!; Mn111t11111, I; 
Ntwncln, I; Orugon, •t; 1\1 xttH1 1. . 

:1 lndu<-lc,R tnine~ llH fol1owf.~ Chro111l) ore, l~ 1nng1WHito1 1; molyh<lmnun., 1; niokul nud nohrtlt, 2i rutilP, 1. 

At nmny of tho mino8 and qrnuTioH work Wtt!-l cx
trmnely irrog·ular on account of i"hwtnnting dcrnn,nd8 
and the i11tennptio11 of opomtious by HOttsomtl changes. 

From the totals fo1· all 111incml8 it uppearn thnt a. 
farge irn1jority of tho miiw1-1, (lllfll'l'irn-t, and wcll8 in the 
United St:Ltes worked fnll time thronglwnt tho yettr, 
or :from BOl to 3G5 d11yH, with two shifhi of 12 hours 
each per day; bnt thi,; iH caused l>y the :fact that mmrly 
n.11 of' the m1tnml-gas t1rnl 1w.troleum wells were in con
Htunt operation both chy mid nigh(; ·fol' periods nxeoed
iug aoo dn,ys. If the Htnth:itiCR for t.hc,;o we1l8 aro 
omitted, it will he se(\n that one shift of 10 hmm-; wttK 

the mo::it genernl phtn, with the 8-honr <l11y next in 
impol'tnnce. 

·when tho lignres for petroleum and 1mtuml-gas wells 
a1·e deducted from the totals for 1111 minemb 11 total of 
1'7,0ml mines nnd qnarrie.,; is obtafoecl; of thi,; number 
1~t,33H worked. one ,;hift, 1, rnn worked two shifts, 206 
were operated by three Hhifts, iind for 1,8Dl the infor
m1ition was not reported. Tho shift wits 10 hours in 
length !Lt 8,422 miner;, 8 hours at 4,375, !) bonr,; nt 2,4f>H, 

and 12 hours :Lt 25±, and for 1,367 tho iir11ormation Will'\ 

not reported, · 
The htrger number of anthraeito ecml mine,; '''Pl'P· in 

operation from !Jl to 210 clays. Thi;; comp11r1ttin:l:r 
short periocl of operation was, n;; olsewlrnrc e:xplnitH•cl, 
dnc to a i:!trik.e in that industry. Of the total nnmh1~1' 
o:f: mitwR, 1328 were operated by only one 1-1hift; iwr day. 
which appeared to he the rnlo; the length of the R!iifl; 
wa,; quite gem~rnlly 10 hour,;. 

The bituminous coal minmi seem to he (tnite evonl~· 
distribuiicd ttt-i to the number of clays in operation, n 
hirge nnmb(il' appearing in en,ch group :t'rom 80 d1LyR 
11nc1 less in those which exceeded HOO dnys. '.l'he larg111· 
number, however (8,183), ·were reported a:-i npemting 
for periods from 181 days to 300 ll:tys. One 8hift of 
8 honrs ~tppeiir,; to have been the geneml l\\u:;tom. 

In copper mining tho mines working two 8hi"fti; wor~ 
moTO numerous than those working- one, and a consid
emhle proportion of gold and silyer and iron ore mines 
worked moro than one shHt per day. 

Th0 stati8tics show that n very large proportion of 
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natm·1d.p·ns and pd.role um woll:-: woro in opPrnLion fro111 
am to Bli5 clays, worki11g two shift:-: of 12 holll':-: n1wh 
pnr day. 

Thu :-:tmw qnarrirn-:, inclncling nmrbh\ linw:-:to11P.s and 
dolomitt% stt11dsto11e:-: aml qnart:dt:P:-:, :-:ii it•nons m·y:-:tal
line rocks, n11d :-:Jato, 1weordi11µ; to tlw tahlP, witlt corn-
1mmtivoly fow exception:-., worked hut 01w Hhift. )ll'l' 

<lay. The hrgl'r proporLion W<'l'O t•uportP<l no: working' 
10 honrs per shift, :dthoug·lt a t'.Oll:-:i<l<'mhln 1rnmbnr 
reported 8 and !l hour :-:hift:,. 

XIV. 

An inquiry <'tlllem'ninµ; niise\\llmwon:-: l\XJH11lHPS was 
fired; indnrlnd in tlrn :-:clwclu!P:-1 at Urn m1n:-:UH ol' 18110, 
when tlw "(.ot:id of nil ot.lwr (\XpmHliturn:-1 iu t.lrn miiw:-: 
or works (inclwling· amonnt:-: paid fo1· rn11t, tltX<'H, in:-:nr
lllW<', intcrl':-:t, de.)'' wns roportrnl as it ~<1pn.mLe it.mu. 
Tho sttmn inquiry nt tho <•<msus of 1H02 roqu it•t!ll :·mpn
rnte amoun (.:..; to ]ip r1\portn<l for (1) roytd tim~ an<l l'l'll(, 
of' mino aucl mining plant., and (~) 1tnHHmt pahl 1'01• J'Pnt. 
of oJlicn, taxPs, inslll'lllH\ll, intm•pst, ncl\'ott.iHing, ollicP 
supplies, htw Pxpmts('s, injuril1:-1 m1<l llttlllltg'Ps, t<dl\gmph 
nucl telPphono H(\lTicn, g·ns, H.Jl{[ ttll otlwr su1Hfrips 110L 

roportetl P.liw.wlH'l'll., I 11 tliu :-:1mdnl solw<lnln 1'01· gold, 
silv(\r, ll'itll, tuHl eoppm· miiws, Uwso amounts wm·o fur
ther it,muilm<l n:; follow:-;: {I.) Amount PXpomll\Cl in lln
volopmont work; (2) nm(; 1t1td royaltil\s of mino 1md 
miiwml lan<1; U~) rent; of' mi11ing· plant au<l illlprm•11-
mo11ts; (-~) rn11t or royalty for tumwl privil1w1s; (fi) 
witter rnnt; (H) otlwr ]'(\Jl(; or roy1tltius; (7) 11mou1tt imhl 
for taxl1R, in:-:nun11co, intnro:;t, a1h·ortising, oHien sup
plies, litw expmtHl's, injnr.io:; arnl <lttlllllg'l\H, tnll\µ:mph 
!tlHl tt\lophono 1:mrvil'n, gas, tuHl all otlwr snrnlrh1s 110(, 

rPportod elsewhere. 
Of t.he total 1unom1t, paitl 11:; rni:-:ePllmwons (1xprn1:;Ps, 

$:!: '7,805, GSl, or (Hi. H per· t~<m t, was roportn<l 11y miiw 
opemtors ongagc~<l in (Jrn production of ftwl:;, and 
$17,1G8,B2J, or 2il. !I por mmt, for the uwtall.in g'l'oup, 
lcaying only $G,7!l7,7U, 01· H.G pnr cnnt, for nil otlwr 
minemls. 

The m110tmts reported in an:-;wur to the K1wc1·al 
inquiries nre shown in detail in tlw rnport:-1 for t.Jw dif
for011t minN·nlR. Tho mi:-1enlla1rno11B expmrnl\S l'l\portrnl 
for all mi11nmls amonuted to $'71,'771,71B, of whi1·h s11m 
$B4,5B0,71:3, or 48.1 pnr <•ent, was rmicl !LB royaltioti and 
rent o:f mineR arnl mining pl1wt:;, Uoyitltim; and rout 
:form the most imporfan(; sing·ln .itmn inclndl\d in tho 
group o:f miscellttneou:> expense:-:, an cl, with tit(\ l1Xl'option 
o:f salaries, wage:;, alHl i->npplieB ftnd nmter.iitl:;, is the 
most important itmu of oxpenditm•o reportocl for min
ing opemtio11s. Of the totttl ($H25,2±5,lil0) reportell ttfl 
expen:,;es-sttlari<'H :111d wage:; mnonnted to $±08,fl80,fH2, 
or 65.4 por ceut; snppliei:! and materials to $12il,H1J,!W7, 
01· 10.8 per cent; mhicollaneous exponses to $71,771, 713, 
or 11.5 per cent; an<l contract work to $20,677,ll88, or 
3.8 per cent. Table 51 shows the amount o:f 1.11isoolla
neous cxpern~es roportecl for the different groups o:f 
minerals ttnd the percentage t.bat the totals :for each 
group are of the totrtl for all minemls. 

Tc111r.B o l .-JliN1'd/m11·1111.~ 1·.1·1><'lrnl'R, h11 IJl'OllJIR 11f mincral.1 ancl per. 
1'1'11/fl!/l' 1'11<:/i f/1'011/J iN <f /of!t/: .ff}(/;}, 

TO'l'A1 .. 
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A111111111t. P1·1· 
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Am1nmt,, l1Pl1 
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$:17, ~·11, 000 100. () 
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7,mn,il!'i7 20.il 
2,J.iHO,iiii1 flii.\l 
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No 1trntl,r:-:is i:; poHsihln of tlrn ttmonuts paid for rent 
ol' ollienH, htx1~H, imHll'ILll<',n, nk., 1dthonµ:h th11sn Pxp1'11(li
tm·t's form tho lneg·p1• proportion of Lho mhmollnncou::; 
nxpl\ll:il\14 L'Pportrnl for it .JllLlllhl1r of t.lw lllii}('.rnls. 

Hoy1t!tirw 11111l 1•1•11f. J>nynwntH l'or (,]Ill usn of minoral 
lnlllls nrn nit.lrnr in t.lw 1'01·111 ol' a reultd nf tt fixl'cl 
n11101111t. or ar11 11mdl1 as JHll'l'<111tag·p:; of t.lrn quantity ol' 
mirn•ml l'Xl'.rnc·.L1•1l 01· ol' t.l1P vnhH1 of tho JUl'htl rneov
Prrnl. 'l'hn irnpo1·t·n11<·l' o l' 1·0~·1dt.in:-1 tl.111l rn11[; iii indi<1ntl!<l 
hr thn foe(; thnt. in t.IH\ tot.Ill for nil 11tii11•rnls it for1rn; 
.1.:il JWI' t•t•ut. ol' tlw rnhtn of tl111 in•otlueb.;; in the 
11l!\talli<·· gT011p, ·Lr1 p11r 1•.1'11t; i11 th11 f'lwl:-: 1 fi pnr <·tmt; 
iw<l in t.h11 ot.Jw1· µ;1•011ps of 11ii11nra]:; l't•om Hl\\'l1n-tm1(:h:-: 

or l lH\l' !'Pl\!. to 7.~ lH'l' 1•1 111!: ol' Llw rnhw of (.Jw pro<l
ttds. Tlw litl'l-(l~Ht. tt.111m111t:; lLl'l\ paid n~ roynll'.ins mHl 
rout in thn pro<lud.ion of 1'1tPls, tlw l'XprnHli tnrn fm·m
ing nn i111portn11t. if:l1111 ol' t.ltn tot.id <'.o:;t. Ju tlw pro-
1l11ut.ion of t•rnLl t.lw l'oynlty hi llKtmlly Hpnnitind in t.l10 
t•ouLmets wit.h lhn laudowtwl'K nml i:-; gmwrtdly n ccr· 
tain mil' pm• ton of coal .rnii-i(\d, Th11 \'n.ri!Lt.ion in the 
n.1110unt of' royitlt.y p11hl per toll in l:hn product.ion oJl 
antln·1wif.p conl is shown in t:l1r1 followir1g table, which 
~.d\'1'8 tlw 1u1mhl't' ot' opomtorK paying mwh l'ttt<': 

'1';1111.N {)2,-·"l'oal, 11ulltrm:il1:---111111ilu•r 11/' 11zinr11!111w 11t ·1.•11rioux i•<1lt!.~ 

11( l'0//1111!1: .!till:!. 

ltA'l'I•: l'BH T!IN 
(<:Jo!N'l'H), 

0.:1 .......... .. 
ti.ti .......... .. 
0.7 .......... .. 
.1.0 ........... . 
l.J .......... .. 
2.ll ........... . 
~.7 ...... ······ a.o ........... . 
:1.1 .......... .. 
•1.0 ........... . 

kL:::::::::: 
O.fi ........... . 
0.0 .......... .. 
tl. ~ ..........•. 
n. a ........... . 
7.() ........... . 
7.1 ........... . 
7.11 ........... . 
R.O .......... .. 
H.H ........... . 
u.o .......... .. 

10.(1 .......... .. 
10.:1 .......... .. 
]).() ........... . 
12.u .......... .. 
12. 2 . .. . 
12. r. 
rn.o ..... 
1'1. 0 

1 lf>. 0 •••.••••.... 
1 lb. II .......... . 
1 ]{l,() ......... .. 
l Hl.7 ......... .. 
1 1<\, R .......... . 
:.! 17. 7 .. ........ . 
1 17.H ......... .. 
l 18,() ......... .. 
l lK. 7 .......... . 
~ :.!0.0 ........... . 
1 20. ll .......... . 

i4 21.ll .......... . 
l 22.0 .......... . 
a 22,..1. ........ .. 
2 22.fi .......... . 
2 2:l.O ......... .. 
2 ~:!a.f1 ........... . 
1 z,J.o .......... . 
1 2i\.O ......... .. 
a 2li.O .......... . 
1 2tl. fl ......••..• 
~ 20.8 .......... . 

1G 27.0 .......... . 
1 :.!7. ~ .......... . 
1 27, B ••••••••••• 
1 28.U ......... .. 
1 ·28.a .......... . 
3 28.•J ....•...... 
1 20.0 ......... .. 
1 30.0 .......... . 

11 (!O. 0 .......... . 
1 :n.u .......... . 
:i? a2. o .......... . 
1 mtl ........... . 
1 :12.:1 ......... .. 
1 a2. H ......... .. 

4 :i:i.1 ......... .. 
1 aa. 2,. ......... . 

Nmnllur 
or opurn· 
tors Jiit)'· 
Ing L•nt•h 

l'ltto. 

l il:l,IJ ........... 1 

12 aa.a ........... . 

l 
l 
·1 
1 
1 
l 
a 
1 
l 
1 

JR 1 1· :lf>.ll ........... 1· 1 llli. l) .......... . 
2 Si. o .. .......... . 
l :!7. r .......... .. 
l BH.n ......... .. 
B :m.i .......... . 
1 ·10.0 .......... . 
2 •11.0 ......... .. 

20 ·1·(,() ......... .. 
·1 ·15. ll ......... .. 
1 •JG.O .......... . 
l •JG.(\ ......... .. 
2 ·17.U .......... .. 
l 117. fl ...•... •'• .. 
1 4U.O ......... .. 
a riu. o _ .... ·-·· .. 
1 mto -......... . 
1 llll.O .......... . 
2 

1:1 

·l 
2 
1 
2 
1 

HI 
1 
l 
1 
~ 
1 
l 
1 
2 
f> 
1 
1 
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Of tho 119 operators reporting :for the produc
tion of anthracite coal, 8± rcportod tho payment of 

' royalties yaryi ng- from three-tenths of 1 eent to HO cnnts 
per ton. The most common mtes of royalty were 5 
cents per ton and multiplcH of that nmoirnt; 14 opera
tors reported roy1ilty payments of 5 eent,; per ton; Hi, 
of 10 cents; D, of 15 C(\nts; rn, of 20 cent:-;; 20, of ~5 
con ts; 13, of 30 cents; 18, of 3ii eon tH; mid lO, of ;:l:O cents. 

A number of mine opemtor:-; reported cliff Prent mtc•:-: uf 
roynlty, e1ich depending upon the terms of the cont.rac>t 
with the individual owning the htll(l. As ltirge qnuu
l;itios of coal are mined from land owned by the opt'rntl 1rs, 

the amount of royitlty p!tid has no relation to the ,·nluP 
o'f the procluct reported for all mincH. 

'l'he :following table t!hows tho nnmh(~l' of hitmniuou,.; 
coal operntors roporting royttltie:,; at the mtc~ 1:1pt~eili1•1\: 

'.l'Am,FJ 53.-COA.L, BITUMINOtTR-NUMBE.U OF OPEHATOHR IN I~ACH RTATE AT VARIOUR RATE8 OF lWYALTY: llln:!. 

RAT!' Pim 1'0N (C:EN'l'K), 

·S 
,; ~ :a .s 

.g :.:. " -~ 
~-

,; ,,. ·~ .!:: '-< 

-~ ul "' "' " "' 
.... :.- .c: B ~ "' "' 0 " ,,j E ~ ci "' ~ 0 .8 .s ;a ~ "' :E "' 

m 
0 " '" ;:: "' " u 8 "' 0 ~ ~ "' 0 p.. ~ --r: .... .... 

ll.H ...................... . 

·····- ---· --·- ·1- ··-- --
2 ........................ 1 .... .1 

l.O ...................... . :l ................................ l I I 
1.3 .... •·····•·········•·· a .... 2 .... ..•• .... .... ...• .... 1 
1.fi ....................... . 7 .... (i .... :... •••• I ................... . 
l.(i ...................... . 

-1.H ••••••..•••.....•••••.. 
2.ll ...................... . 
2,3 ...................... . l~ :~;~ ·1 ·+ ~~~~ ~~;~ ~;<~~~ >:i::~: ~~;~ ~~~~ 
2.4 ...................... . :l .................................... 1 ...• 
2.5 ...................... . !Jfl . ••• U H . .• • . • • • 1 2 . ••. 4 ••.• 1 
2.H .......... ,. ••.•••••.••.• 1 ........ 1 ............................... . 
2.7. ••••· ··•·· ...•........ 
3,0 ........ ,. •••••••••.... 
3.1 ...................... . 

7~ 2~i ·2i· ··i· :::: ··r ··11· .. fi. 'ic1" ··1· ···2 
rn . . . . 10 a 1 • • .. -1 i ............... . 

8.3 ...................... . 1 .... 1 ................................... . 
a.5 ....................... . 22 •••• H 7 1 •••••••••••• •1 ~--······ 
s.r. ..................... .. 1 ........ 1 ........ ---· ................... . 
B.7 ...................... . 2 . .. . . .•. l ......... --· 1 •...•...•..•..•• 
3.8 ...................... . 4 .... 1 2 .................... 1 ....... . 
4.0 ..................... .. ou . . . . rn 7 ·1 .. .. :i rn rn o u 2 
4,1 ...................... . 1 .................................... 1. .. ,. 
4.2 •••••..••••••••••••. -·· 01 1 ••• a . . .. 1 ............................ . 
•Ul ...................... . 
4,.1 .••....•• "" --· .•....... 

2 I) 

l :::: :::: :: :: : :: : :: : : i : : : : : ::: :::: :::::::: 
•J.fl ...................... . U .... l I .... .... 2 ...• :J •••• t 1 
4.7 ...................... . 5 .... B 1 1 ........................... . 
4.R ••••••••••••••••••.•••• 2 . . .. . ... . l .....• - . • ••. • • . . l ...•...•..•. 
•1.0 ...................... . 2 . • • . 2 •.. ~ ........................ ~ •••••••• 
fi.O ••• .' •••••••••.••••••••• 2.u .•.. 211 21 2.1 a ·! 11 aa nu 2H 20 

. 6.3 ....................... . •1 .... ---· .... l •••• l .... l. •••• 1 ... . 
5,11 ....... •'•·· ····-···-···· 1 ................ ---· ---· ............ 1 ... . 
5.5 ............ ----- ....... . rn .... I! B •••• •••• l l 2 !J I •..• 
fi.H ••••••••••••••••••••••• 3 .••. .••. .... •... •••• 2 .... 1 ............. . 
r..o ..................... .. us a o n ·l H Ii tl :rn a2 21 10 
G.2 ....................... . l .... .... .... .... l ............ ·--- ....... . 
6.3 ...................... . HI .••. B7 4 ·12 11 H 2;, 8 •l 1 ·1 
6,5 ...................... . 2·1 . ... . ·I ~ :.! 1 l 2 4 f> a ... . 
G.7 •••••.••••••••••.•••••• 1 .... .... .... .... .... .... .... .... 1 ...... .. 
6.R ...................... . 3 ........ .l 1 ............ l ........ -·-· 
7.0 ................. ··---· i22 a s n 7 .1 ~ • • . . 1·1 a2 15 a:.!, 
7.a ...................... . 2 ••.. ..... .... .... ..... ••.• .•.. .•.. 2 ...•.••. 
7.fi ...................... . 30 2 (l .... 2 -·-- 2 5 12 Ii l .j 
7.G ...................... . 1 ................................ ···- .... l 
8.0 ...................... . 208 •l .. • • fi •l 1ll l 8 :l7 GH 2:l 42 
R.l ...................... . l .... .... .... .... .... .... .... .... .... l ... . 
R.3 ...................... . 20 2 11 l B .. .. 1. l • . . . ... . l ... . 
R.-1 ...................... . '1 ................ ···- ........ --·· l ...... .. 
.R.fi ........................ . 7 .... .••• .... l •... 1 .... ••.. 2 2 .l 
8.C. ...................... . 1 ........ 1 ............................... . 

I 

llA'J'l~ !'!~It TON (cmNTK). 

I H.7 ..................... . 
8.8 ..................... . 
\l,() ••••••••••••••••·••••· 
t),11 ••••• -· ·- - • ··- -· •••••• u.rl ....................... . 

10.0 ..................... . 
](1.1 .................... .. 
10.r ...................... . 
lll.ll ..................... . 
ll.O ..................... . 
11.1 ............ " ••....... 
11.il ..................... . 
11.1\ .................... .. 
11.H ..................... . 
12.0 ..................... . 
12.:1 ..................... . 
12 f) ............... ,, - •••••• 
12.li ..................... . 
'lil.O .................... . 
1:\.fi ...................... . 
].[.() ..................... . 
1-1.2 ..................... . 
.rn.o ..................... . 
lf>.:1 - ••.••• ··- ··- - • - •••••• 
lfl,0 ........... ·---- -- •.... 
lll.O ..................... . 
16.fi ..................... . 

'17.0 ..................... . 
17.ii •· ....................... . 
18.0 ..................... . 
18.fi ..................... . 
1H.8 ..................... . 
19.0 ..................... . 
20.0 ..................... . 
23.0 ..................... . 
2fi.O ..................... . 
20.3 ..................... . 
27.0 ..................... . 
ao.o ..................... . 
:n.a .......... ········ ... . 
:1:1.fi ···············--····· 
Bfi.O •••••• ---- •••••• •••••• 
:17.fi .......... •••••••••••• 
~8.0 ..................... . 
40.0 ..................... . 
rio.o ..................... . 
fi7.ll " ............ --· "" •••• 

150.0 ..................... . 

"' .cl .;: 
"' s :.-. " Ul 0 ,; ,,. ·d .!:: 

'r:l ·1'. ul "' h 'r:l· i; ·s "' ~ "' "' v. 
2 " ,; E 0 

~ "' '<:! 
0 ;§ ;a ~ "' 5 0 "' 0 " w .~ 

I" (.) ;::; .... ..., ~ ~ :::! 0 "' 
1 ............................ l ........ ; ... , 
2 .•....•. - . . . 1 . . .. . . . . . . .. 1 .......... ' .. 

:l:l . • .. Ii 2 1 2 • • • • J B la :l ; :1 
l .................... 1 .................. .. 
2 • • . . 1 . . . . ... . . • . . . . . . . . . .. •. . . 1 ...•. , .. 

·JO~ •• ~ •• :~ •. '.~ •. :~ .• '.~f~ ... ~ ... ~~- .~'.. !I~ .. ':~ 
! :::: ::i: ::~: --~· :::r:: :::: :i ::i: ::i: :::: 
1 I.... l .................... -··· .... · · · 

} ):::: .. ~. ::~: :::: :::: :::: :::: ::~: :::: ::: I 
<Jn 1- ... 12 a 1 o •••••••• 1s 7 1 ~ .;: 
1 ........................ 1 •........••. · .. .. 

~M x 73 10 ,17 o a a2 ~Ii ·l .1:1 ; ~t 
1 ............................ 1 ........ '. ... . 

12 1 ........ :1 2 ........ 2 :J 1 
5 1 .... .... .... .... .... •.•. " " .. 
•I •••. 1 .•.• 1 .... •••• .... •••. 2 •• 
2 .... 1 ••.. I .......................... .. 

83 •1 17 .... ]() l .. . . 2 20 11 Ii IJ 
1 .... .... .... 1 .................... " ...... .. 

~ :::: :::: .. i. :::: ··i· :::: ··2· "i' .T .. ~Y .. ~ 
l .... 1 .................... ---· ........ : .. ,,. 
•.I .... .... .... 1 l .... ..•. .... 1 1 : .... 
2 ................................ 1 •••• : l 
9 4 ..•• .... •... ..•. .... l ....•.•• ; ·I 
1 l ....... · ............................ . 

1g :::: ~ --~- .. : ... ~. :::: :::: -·~- ''i' ...... .. 
28 2 •1 1 1 2 1 • • • • R 8 ~ , I 
1 ............................ 1 .......... .. 

77 Rl55lil•l274Bl I:: 
1 ................................ 1 --
1 .... .... .... .... .... .... .... 1 ......•. : .... 
7 1 ........ l 1 ........ l .....•. .' ,i 
1 ............ l ........................ ! ... . 
1 .... .... .... .... .... .... .... .... 1 .... i .. .. 

i .. : . : :: : : : : : .. i" : : :: : :: : : : : : :: : : :::: : : : :i:::: 

l :-;:mt::: : :.H:1: H : 
I I 

t Inclu11cs 1111omtors<1iHLrllmtu<l 11R follows: Al!tlmrnn, ·1\1; ArlWHHllR, 2fi; Cnlifnrnilt, l; .Incllltn Torri ton·, 31; Mltl'ylnuci, 17; :M!ohlgnn, 28; Mnnttum, •J: New Mt•xin;, 
7; North Dttkoltt, O; Or0gon, •J: 'l'lmucRHlJO, ll8; 'l'cxns, II; Ul1th, :!; Vtr1dnin, 17; Wnshinglon, 10; Wyomfug, 9. · 

O:E the 4,40H opemtoro; engitg-l\d in the product.ion o:f 
bituminous coal, 2,rno, or 48.3 per cent, reportnd t4e 
pnyment of roynlties viirying :from oight-tcnths of 1 
cent to $1.50 per ton. The mtcs most commonly 
reported ·we1·0 :from 5 to 1.5 eonts per ton, there l>oing 
1,850 operators pitying royalties coming within those 
amounts. 

Tho itmount pitid as royalties and rent in tho produc
tion o:f petroleum was roportecl ll8 $8,H2H,8Dl, being ono
eighth of the valne of the product. In the nmjol'it;y o:f 
instances the royalty was It pe.rcentag·e of the oil pro-

, duced. This pe1·ccntngc i·nngml from n fraction of 1 

per cent to 50 per cent, but tho nsnal amount o:E potro· 
lcmn p11id to the landowners was one-eighth of On• 
amount marketed or sold to the pipe line com1nrni11s. 
In it few ctises a fixed nmonnl; was paid for mwh barrl'I. 
In northern Pennsy lvani1i and sonthoastern Ohio IL eolll .. 

paratively small amount of superior petrolenm wnH pl'o· 
tluced, :for which tho operators paid one-;iixth. rnrt nf 
Uie petroleum produced in Kansas and Texn1:1, aud 
pmctically all of that produced in Cnlifornia, paid 0111•· 

tenth. 
The mnnncr in which tho amount of roynlty to lw 

paid is determined and the .method o:E pnyment is 



SUMMARY ANll ANALYSIS OF RESUVrs. 113 

described hy Mr. F. H. Oliplmnt, iu the United StntcH 
Gcologieal Survny mmrngmph, "Tim l)rocltwtion of 
Petroleum," 1 !Hl2, pages 4-J nn<l 4:2. 1 

In tlw prorluctfon of 1mtural gaH $2,flBil,8\lll w1tH rn
portcd ns ront. and royaltiPH. The w-nml rrnt paicl for n 
gns WPll wa:-: from $100 to $HOO per yom·. ii 

I Tho pipe Jilw C0111Jlllll~'• npnn application from tlw vrntlucer, 
Hl'ntlH nn ngt•nt, gencmlly known HH 11 "gauger," to nH'HHnro tuHl 
inspect tho petroleum in hiH tank arnl rnn it into it<:i lineH, tho tnnlrn 
throughout the iiol(l having lw(!!l ('ttl'l•fnlly Jll(':tHllrn(I m11l 11 (!1t!'1l 
i~S\H'(l showing the nnmht>r of hmTelH frcmi top to hot.tum to l'!lt'lt 
inch 11f liquid. From hiH lilnnk honk tho gnugnr gi\'(~H tlw 11p(m1tor 
a "rnn ticlwt," Hrnuling 11 ilupli(•t1te tn tho m•11r(•Ht 1-((\lWl'Hl 11flice HH 
well nH revorting tho muouut hy tuh•grnph, !moping n third mrn 
himHelf. Tho pipo lim~company1\ciludH tlwm11ou11t1\uo tlw owmn· 
of the property iweor<ling to tho torms of nn ngret1mont on iilo t\l; 
the oOiee, known HR the ,royalty, nrnl the noxt day tho 1n·mlne1!r 
et\ll Heem·e tho mHh for !us pl!trnleum ltt tlw lllttt•lwt qnot!ltion for 
tlw <!tty or hour of hiH Aah1, at tho nearest hnnw oflit!(I nf th11 com
pany, from a 1rnn•.hnsor for the l'Plining en111ptlUil'Hi or, if the pro
dnel'l' wir:heH, ho ean ohtain a ctirtitit'ato wlllln hiH prodtwtion in 
the tuukH of tho pi po line emupany tun1mntH to I ,000 hnrrolH. 

'rheHe eortiik~1toH nru 1wul~1 p11y11blo to lil'itror, .nrnl an1 tlwrl'fon1 
trmtHferalllo. 'Ilwy arn HnliJ01•t to 11 tr1\JlHporllitw11 1-Iu11·g11 in tlw 
district nf !lO em1tH por liurrnl ant! 11 ehurgo for Hllll'tt).(!'. at tlw rnh1 
of ll5 (\L•ntl:l pur 1l11y iwr 1,000 iiarn1IH wlwn tlw pri1•1• iH ll'HH than $1, 
30 ccnt1-1 wlwn m·11r $1 arnl nrnlor $1.oO, nncl ·Hl Cl'lltH fm all tl\'l\l' 
$1.50 per harrl'l. 'riwy aro to lll1 rutm·m11l fm 11x(1hang!\ to th1• pipP 
lino l'Ompany within Hix monthH nft.t1r iHHlW, or bu Hnhjet!t tn ti 
ehnrgo of imti-twentioth of l por cunt 1l11ily t:hortmft11r until 1•x
clutngml. To 09\'l'r l11HHOH by iiro or lightning l'nrtilimtt1•H !\I'll Hnhjont 
to Hll llHHL'i<Hllll\llt pro rata 011 1111 oil in tho ('\lHl1HlY of tlw pipo lino. 
Nuno nf t1ll'Hl\ dmrgl'H m·o inelrnlt11l in tlrn prb;H of putrolonm l\H 
qnote(l, nn<l tlwruforo th(J JII'iill'R gi\'l'll urn tlw pri('l'H at. or IH'Hl' tho 
wollH. '.l'hiH HYHl:etn, liy whieh tho op!lrutor ('l\ll nlll'!l)'H Jlnd t~ 1nnr
kPt for his pro1lm:tion nt n (:omm1m 11ri1•l1 knu11·n to all, hnH donn 
mtwh to do vol op tlw oil l'!!HO\ll'(!PH of tlrn tTuitt•1 l Htl\tt•H. Othm• 
conntriPH luwll 1-1nfforo1l wlwro thtH'(I W!'r11 irn nrganir.rnl li1H'H of 
trnnHpm'tntfou H)l(l 1-1tor11gt1 tu t1rn1bh1tho1n·111lnc(ll' to 1foq111H11 of l1iA 
1n·o1hwts rPgnlnrly. 

2 '.l'ho form o( lenHo for ji(•trnkmm am! g-11~ wl'llH iH go1wmll~· nH 
follows: 

AgrrrnH'llt mn<ll! nrnl m1!m'l!ll into lhl' - 1l11y of-·········, A. 11. Hill-, h)' 1111tl 
lll!tW<~un--, of--, t•omlty of -- Hllll Hl1ttl1 of-··--, 1111rt·- of thll Jl1".<t 
1mrt, 11JHl --pnrt- of tho ttt•t•mul pnrt. · 

Jril111·~~cl/1, 'l'hnt tho Hitlll Jllll'l- of !IHI lh•fit Jllll't, Im llllll in ('llllHill!>mtfon or 
tlwttttlll of 01w1loll1u· to-in hurnl wL•ll 111111 trul)' ]lnltl hy.tlw ttnill 1111rt-or 
thu fil!l!<m<l p11rt, tho ri•1•pJpt of whil'h ls lwrl'ln· 1wlm11wh>1lg1•1l, mul of thi• l'OW· 
llltntR ~nrl 11grmmw11ls )J(•ml1111ft1•r t•on1t1h11~1l im lho iuirt o( lhutt11hl p1u·t1· of tho 
Sl~t~on<l part, to ho imtcl, Ju\pt, nu cl 1wrformt~ll, Jin-.. g-rntll:t 11l1 cll~toi!'ll'~l.·lt'll!-!L1 <li 
Hllll JN HlHl Joy tfwse l>l'l'Hl'lllH 1!0 -grnnt, th•IJliKl'. h'llH!', lllHl ll'[ UlllO lht• Hlllt 
l'!ll't- Of the H(WOIHl JIH.1'1 1 - heh':4, eXl~lHlltll':-1, IUltnfllisll'Ullll'/"11 Ol' H~!-!lg11!-!, for 
thu fiolll l\1111 onl)' J>lll'fHIH<'' of mining 11ml 01w1·nti11g fot• o!l nrnl g11H, 11wl of Ill)'· 
Ing plpu Ihwtt, nn<l or hulhllng t1ml1H, fitntlontt, 11ntl tttm1•tt11·1·tt t111•r1•011 to tulrn 
rRl'l\ of tho Httill prrnhwls, 111! tlmt C1'1'tnln lmt't of lnwl, "itn11t1• In -- town
Ahlp, -- count)', m11l Htlltl\ of·--, (ill w11torn of---·-, li01u11k1l HUhHllln· 
tlnlly nH followtt: Oil tho north h)' lluuls of ---: 011 llw 1·11.,f. ii)' hmds of--~-: 
on the Honth hy hu1<lsof--; on tho wost hy InrnlH of---: 1•1mlnlnlug--
l\Cr!'s, mon1 01· less, 11nll hl'ings11m1.'11rnrl 1•onv1•yo1! to tlw llrst ]>lll'l·---h\' .. ---·Ii\' 
dl1t~<l, lwnringdo.tH-- 1 Hi-1 rt•H(~rvh1g, howoYm\ thlll'l 1fr11m --fl:tit. nron11il 
the hull<lingH on whkh 1w well shnll ho (]rllll'il hy l'lilwr p11rty Pl>'.l'l'J1t h)' mn
tu11J 1•mrnent. 

It iH 11grt>e<l tho.I: thiH lt111H11 Hhnll rl'm1t111 In fOl'(•lJ for thl' t1n•Jll of ll•n \'l'lll'H from 
thlA !l11te, ll!Hl nH long tlwrtmftm· nH 01! or gnH or 1dthl'r of lht•m ts' procl11c1•tl 
ther!'from l>y tho Jllll'l)" of tlrn se1·m11l p11rt, -- lll'h':<, l'XP<•nto1'H, 111lmln!Htl'H· 
torH, or ns~iJ..rllR. 

In rm1Sit/t·1·aiion o.( lhc/11·cm!Pr·• tho Hni<l p11rt- of tlrn Hl!('otHl p11rt. eo1•(•111111tH 
ntHl ngrces: First. '1 o 1h• lvm· to the cno1Ut of tlrn llrst pnrt-, --- ill'irH or nH· 
Hlgus, frt•u or c•oHl In tho plpo lino to whiBh It. mny 1•onnl'ct. itH WlJllH, tlw 1•1111111 
OllC·Clghth jlllrtor ttll oil llrll(hWl!ll lt!Hl l'll\'l'll from the lt•ust!!l J>l'l!llliHl'H: llJHl,Hl'.I'· 
onfl, to Jllll' lOll to BOil <lol nrH 1wr yo11r for the A"llH from mwh 1uut 1•\'tH'\" IWH \\'I'll 
drilled on s1ll<l iu·mnlHl'H, the pro1hwt from whfoh ltt n1111·kN1•1t (lllll 11"•·•1 olY lhn 
prem!Hes, l'llill 1111ynumt to lrn m1ulc on enoh wt•lf within slxt1· 1litYH 1tflt't' eom· 
mcnclng- to UHU the gnH therefrmn, ltH 11foroH111fl, nm! to h11 pull!' yeni·I)' th1>r1•nft(•t• 
wh!io tho gnH from H1till 1n•ll ls HO us1"l. 

8c1.!0lll\ ]i11rl- ('0\'Cllllnt-1\ll<l llA'l'l•C-tO ]Olllltl\ 11!1 wcllH HO llH to inwrft>l'O UH 
llttlu ns !>OHHihlc with tho 1mltimlrnl portlnnH of the form. Arnl furllu•i', to 1•om· 
mcm•c 11 well on H11!<1 premlHeH within -- from thu ll11tc Jwr(•of, or JlllY nt the 
mto of-- dol1111·H qm1rtl•rly, in ndvnneo, for 111wh n<llllt!omtl thl'l'l! iuonlhH 
m1ch emnml'IH!!'lll(lllt Is cllJ!tircrl from the time nhovo mmHimtt•il fot• tho C\lllll· 
ll](lJl('Cllll'llt ol H\1Ch 1\'l'II until I\ well ls COl11111llll!\Ufl; lllHl iL ls 11g-rt•t•1l 111111. (h(l 
conummeement of swill well Ahflll be 111Hl 11pur1\le l\H 11 inll l!qul1lnt.lou ol 1111 
rcntul n111ler th!H proviHl<m <luring the remnhHler of Uw tl'l'lll of thlA ]l•(tHI!, 
Such pnymcntH mny b11m111lo1l!rel!l to lho leHHOl'- or clt1110Hitl'll to -- t!rc1l!I 
in--. 

It is ag1·1·ctl thnt the Hccoml purty iH to htlVl! the prlv!Ieg-(1 of using- HllOldont 
wnter from the premises to rnu nll neccssnry muehlnery, nrnl 11t 1111v thm1 to l'O· 
move nil mnehinery and JlxtmcH r1J11eed on suicl premtHcs; m11l, fl1rther, upon 
the pnyment of -- rlollnrs nt ILll)' time by the 1111rts of tlrn Heeon<f 1mrt, -
helrA, exccutm·R, nclmlniAtmtorH, or nsslgns to tho pnrt- of tho lh'Ht 1111rt, -
heirs, excm1tors, (\llmlnlstmtorn, or nssiµnH, s11!tl pnrty of tho seemul 1111rt, -
heirs, executors, 'nclminlAtt•ntors, or t\HAll(nA slmll hnye thu r!l(ht to Hlll'l'(!ll<lcr 
this lcnse fnrcnnccll11t!on, l\ftrr whll'l\ 1111 payments llfHl li11hllitieH thcreltfwr to 
ncerne nuder nncl by virtue of its terms slmll ccnsc ancl lletermlne, 11nd thlH kn.so 
become nbsolntely null m11l void. 

InwitncBs 111/11'1'/!ofthc pnrtieR to thlH ngrcomcnt have hereunto Rct tlrnil' hnnrlH 
and sc11ls the rlny i111d yenr first nbovc written, 

8022H-04--H 

'I'he following- i,;t!ttomenl; show1:1 tho mnount of roy1tl
tfoH :tll(l rnn t paid in the prrnhwtion of natural ga:> 
1Llld pntrolmun in mwh Htato ttnd tho pereontagos tho 
amunnts i,;o pitid hear to tho v1tlno of tho prodnct for 
tho stntoH n,J\(l :for tho Unitnd Statei:;: 

N'l'A'l'g, 

tJnit1•1l HlnLI'" .••.•.•....• 

NA'l'l!llAL 11.AH. 

Amo11ntj111i1l 
for rny11 tlt•H 
111111 mnt of 
m!nonrnl 

mlnlugp!nnt. 

Pm·<~tmt 
\\[ Vllh1ll 
of protl· 

ll(\l. 

H, 2 

C111ifurnl11 ............................................. . 
<!olor1ulu .................................. , ........... . 
1ncl!11nn ••. .• • . • • • •• • . . . . . . .. . . . r1m1, H.Jt 7. a 
Knn~n:-t.... .. . . . . .. . . . . . . . . . . . . . m, rn1H 2. ti 
Kuuttwkr ...................... : 81 7:m 2.·l 
N11w York ..................... -l a~. -t:lll \l, ·l 
Ohio .......................... 'I lllK, 117.1 H. ·t 
l't1llllR)'l1'illli11 •.•••.•...•..••... I i.~~:l.~7K H.ri 
'J'OXl\H . ••.••.•••• n Ho.......... ~. n:i~ l:\, fl 
WPHI. Vlrgfnin.......... ......... oll7,HllK U.•I 
Allotlw1·tttllt<'HHllll ll'1'l'ltorinH1, ....................... . 

Pl•!'l'H(>iit<:llM. 

Amonnt111ll.<l 
rm· roy11 tit•H 
111111 runt of 
mtuonncl 

mluh1g1>lnnt. 

Pu1•mmt 
oC Yltllll\ 
of ttr<Hl· 

nut. 

.J .. 1 
U.H 

lf!.K 
II. 7 

:11.0 
rn. 7 
H.7 
12. tj. 
o.n 

12. ,, 
10.·.l 

I !nl'iwl1•H lllluoiH (no my11ltl11H p11!1l), Tn11!11.n '.l'Pl'rltory, J.011lsht1111, Mil'hlgnn, 
l\lb8011ri, Okhthnmn, '1'1'1llW!-'Ht't!, nwl "'rnmlng. . 

] n tho gronp o I' 11wtnllic1 orc•.H thll largo.':lt n111mrnt Wl\8 
ptticl iH myalt:in;; i11 tho prnduct.ion 011 iron or1•, tlw tot.id, 
$H1fit1:\,!HlH, pai<l in th iH hmnnh oP mining formiug 07.H 
pn1· cunt. of t.ho $11,ll!ll ,IH>d, 1'(1pol't('.(l Pol' l:lw Pul.frt1 11m
t1illic grmtp. 

Th\\ following Ht.1tt(\nw.111'. showt-1 t.lHI 1rn10nnt:-: imil1 llH 
roynltil•H nnd r1n1t in tho iron 11Ii1J(\H in t.hl1 dilforC\nt 
Hhtf<1H 1t11d th\\ pnrl'Pnt1tgt1 tlmt. totiil i;; of t;JH1 lohtl for 
t.Jw lT11it:( 1!l 8(.11.t<'H: 

H'l'A'l'I•!, 

A111h11m11 , ............................................. - • 
Colot'tlllo ............................................... . 

~w,;·?~~:i::: :::::::::::::::::: :: : : : :: ::: : : ::::: ::: ::: : ::::: 
MilllHIHOtll ........................ ' ' .................... . 
M!AHllllrl ................................................ . 

~~,:~~ ~.~~~~1l?:::::::::: ~:::::::::::::::::::::::::::::::::::: 
tlhlo .................................................... . 
l't1nn"yl\·1u11t1 _ ........................................ .. 
'.i'OllllOHHPtJ • , ••• , .......... , •• , ..... , , , •• , • , ............... ~. 

~1m:1,~::~\i1: :: : : : : : ::: : :: : : : : :: : : : : : : :: : : :: : :: : : : : : : : : ::: : 
All otiwr Hlt\lt'H 1uul t1•r1·Hn1·!0H ......................... . 

Ammml 
J>lll<l for 

l'O)'i\llll'Rlllltl Pl.'!' 1'1.'llt 
1·1mt of mhw ur tutnl. 
11ral mlnlng 

r•i11nt. 

Sfi,rtua, \IOH lOtl.ll 

u.o 
Ul 
0.1 

(l) 
S·l,7 
f>O,l 

(l) 
0.1 
o.~ 

(I) 
O.·l 
1. fl 
1. li 
2,H 
o. 7 

'.l'lrn opt~riitor:,; in tlw l-ltateA of Miehig1m nnc1 lVIinnmmtri 
piticl $5, HOH, 014 in royalties and rent, or DO. 8 por con!; 
or tho totnJ 11mount rmid in tho United Stutes. Of tho 
72 opomtori:; reported for those sttitos, Gl paid oithor 
l'ent or royalty. Tho state o:f Minnesota lms adopted 
a syi-;tem of lmt1-1ing its iron lM<ls for n term of ymtrH to 
proHpoctors and minors, and It royalty of 21i contH per 
ton i:-: impo:-:od on all iron ore minod nnd shipped :from 
l':lt11to lands. Tho state hus received $332,lln.02 in roy
alties on iron 01·0 actually shipped np to tho encl of tlrn 
fisciLl ycnr, ,'July 31, 1902, and by annnnl payments on 
mining contmcts, payment for prospecting lenses, and 
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as roy11lty on fL mmunnm output of 5,000 tons per 
year, the further sum of $212,515. 75 has been tnrned 
into the state tro11snry, mitking a total of $5•14, 63±. 77. 1 

Zinc mining- lands are Hcldom sold, hut are mmally 
worked on royalties. Lancl8 which luwo never he en pro8-
pectecl 11re leiised on 11 percentage royalty. Tholessoo 
prospects the hrnd ttnd lots are then snhleased to mine 
operators at it lnrger pe1·centn,gc royalty tlrnn is paid 
by the first lessee. The first lessee mnmlly eontritet8 
to put in pumping plants mid keop the (;raet dmiuccl. 
The ore is sold in the bins and pllymont is mmlc to tlrn 
ln,ndownor or first lessee, who deducts hil'l royalty itnd 
pays over tho balance to the opomtor. Very frequently 
tho snblossee further leitseR snmll plots to miners, 
usually neighboring formE\rH, who undertake to work 
the li1n<l on n royalty. The hwg·cr larnl cumpn.nios buy 
all ore produced by these miucni at a Htipnlatcd price, 
doclucting from it the royalty. In 8twh crises tho terms 
resemble contmot mining 1u:1 prncticed in otlrnr limnchuB 
of the mining industry. Tho total nmonnt of royalties 
reported for :due mines at tlrn Twelfth Uousrt8 wns 
$1,525,308. Tho royitl!;y iH computed on tho price puicl 
by the purchaser for ore in thn hinH; if the ore Rnlli; nt 
$30 per ton tw<l tho roy111t,y i8 20 per cont, the lnnd
ownor cloclucts $G per !m1 f:or hiR roynlty imd clmwH his 
chock :for $24 to the opomtor. 

Mining on roynlticis is of little importance in tho cop
per mining inclustry. Thn totttl amount of royalties 
nncl rents paid in 1902 was $130,215, of whioh only 
$33,184 represented royalties. This '''fts a,bnn(; 25 per 
cont of the gross v11lne of the ore npon which the l'l>yal
timi were pltid. Considering that the totitl 1Jroduction 
of copper ore Wlts vnlued at $51,178,0BH at the mine, it 
is apparent tlmt royt1ltfos ClLll not ho c'mmidorecl n factor 
in copper mining. 

In gold and silver mineH tbe royalty is nmmlly :-;tipn
latod at a certtdn percentage of the nut v11lne reitlizetl 
:for tho ore, after dedncting treatment clmrgci; ttnd 

freight; tho rnto increases with tho grnclo of the ore. 
Thus if the oro iH worth $20 per tern, the cost of treat
ment and freight i:; $HJ, anci the l'!lte of royttlty is ~5 

1 Report of tlw 1ttH.1itm of the Htato of l\1i1111miota fur the iiHtml ymu· 
0111.ling July a1, HJ02. 

per cent; then the landowner is paid $2. 50 per ton, 
which leavm; $7.GO for the opomtor. 8ometimoR, though 
solclom, tho rate i1:1 :;tipuhttecl upon the gTosR Yttluo-say 
10 per cent of the n:-;say vnluo of Urn ore; faking the 
smne figures as in the preceding exmnplo, tho royalty 
wonlcl mnonnt to $2, whieh would leavo f:or the operator 
$18, J'rom which $10 wonlrl be clcdrwtcd for troiitnwnt 
and freight, leaving n net lmlnnco of $8 for tho opera.tot'. 

In Colorado, where the mines itl'll often len::md in 
"hlock:,i" to miner:; who porfm'm the hthor persmmlly, 
the ore i:,i markctL~d by the owner or shippod in hil'l 
name, ttnd he dednctH his royalty and pay-; the haltu1t·P 
to the lcs::iec. \Vhon the ore is Hold to a "HitmplPr" 
(ore bnym-), he J'reqncnt.ly ,i,ithholds the royitlty for t.ho 
owner and rmys the lmln,m:e to the les:,ieo. 

xv. 
COS'.r (H!' SU1'l'Lll~8 AND l\IA'l'l.]JUA:LS. 

The emit of supplies 11nd matcrfals ol' all kind:4 n:-wd 
in the mining indul4trios during thP ymtr, indndiug
frcight on the snme when paid by tho mine opcmtor, 
amounted to $12H,814,U()7. '.l'hiH inclnrle:,i ]umbc1· uml 
timl.rnr u:,ied for repnirs, mine snpports, trnek timi, ctu·s, 
nncl other pnrposes; iron and steel for hl!u.:lrnmithi11g, 
mih:i, frogs, sloeper:-l, ntc., for tradrn; miRtmlfoneons mn
teifal8, p1trt1:1 o:f nrnchincry, 1inc1 tool:; used for renuwnls 
and repairs; and also explosives, water :for boilers awl 
other purpo1:1cs, :fuel, illuminating aud lnbrieiiting· oil;;, 
machinery, supplies, etc. Supplies nmy luwo boon pur
clrn:;cd with the intention of faking ad van tftg'C\ of low 
prices, bnt only the cost of those used dnriug tho }'<'ltl' 

was reported. Tho" mnforial" opemted upon in a min(I 
is the minoml in phwe, and its cost is included in th\\ 
cost o:f the land or in the amounts pitid for roy1ilty awl 
rent. All the i.tcms here enumemtml eomo nnd\11' thti 
definition of " 1:1upplim:l," and the total cost nrny lm nc
cepted its representing the pnrclrnse of supplies, with 
the exception of the purchase of lime rock by \JlU11'1',\' 

compai1ies engaged in the manufnctnrn of cement. Th<' 
totals m·e summarized in Table 54 rmd pln.ced in com
prtrison with the Vftlue of product for mwh minoml 
and group o:f mineml8. 
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'f..\JII,I·: 5,L-t~rn~T UF HllJ 'l'LlEfl. AN.I> i\IA'l'EHI A LI', AN ll l'El{(n•:N'l\\I i.E 'l'l l IN JH OF \'A ],{l]o; OF J'l{(JJ I{ l(l'l', llY l\l. lN EHALH 
,\Nil liWHll'H <lli' ~llNE!L\LH: l!Ill!!, 

'l'n:;t11f:-on\1· 
pill's 11111 

JIUlli'l'illlH. 
V1tt11" ,,f 
11rc11lt11•L. 

!'t•l'l'l'llh\J.W : 
tl11111•ost11f I' 

"llj>pl h•H 
11111111111!"· I 
1'i>Lls !sof 
1·1i1111• 11[ I 
jll'<llhlt'l. ! 

'1'11!111 .......................... St:.!:l,1'H·l,tl!i7 Sitl!i, ~~ti, ·11, i 1;,,f, 

)[<'1111111• ............................... :1~1. tim~. ~lrl.·ti1:\ 1 fiSi IK.·I 

('11\'\l(ll' 111·11 •••••••••••••••••••••••••• I l,0.1.\:t, 1;r1 f1l, liH, ll:lil '21. i 
tr1\ t ll1Hll'"il\'l'1' ...................... lli,tinll, 7111' ~~.·IH:.! 1 t1:-1~ '.!II.~ 
[run ur,• .•.•...••......•••••••••••••• ti, tk~;,, 1:us Of. 1 .Jlii11 :l:.!I 1:1. H 
Lt•ull itntl :1.h11~ on' ••..•..•...••....• ~,ftl l, ti."l7 H,lil~l,177 17.~ 
~[n11g1tlll'J-1t1111·11 •••••••••••••••••••••• 17, ~:!K Ii';\ Ul I II. 7 
tinit•ksll \'!'I' ......................... !\:.?'.!,~Hi 1,;,r,o.m111 ~~1. ~ 

F11 .. tH .............................. • ..... 1 1ll 1 U~.I\, ·lliU ·ltlU, ~tl7,li71 1:1.~ 

1'11111, 1111thrnl'itl' ................... , 1~. ;w, ;~11 iii, 17:\,fi!'\ii Ill. i 
('.1111], !Jit11111il1"11H ................... 

1 
~·I, illK, \I:.!~ ~~Ill, Hi._1.1, ·11-ia ~.ii 

l\Hllll'H] g'US ..••••• H ••••···•••• ..... 

1 
Ii, titli, ~;1it .:111,HVi,Htl:I ~l.·1 

1'1'!1'111"11111 .......................... 1 17, ;~1,:11~ 7t,:itl7t 7m1 :.! 1.U 

l'll'll<'l1il'll] l111Lll'l'l11l• .................... 1 ~~II, tli~ 1 atl\1 Ufi, :;;11, i!f1\I :,!ti,!'\ 

( ·1~111l'llt ••••.••••••••••••••••••••••• ·I u,m1.~.:.!211 ~l. :lnH.:l:l~ Hi.fl 
Chl\' ................................. I ~7·!., h'!~\ '!,IH\l,lll'A 1:1.~ 
J,l11i1·HJ11m•• 11111l 1l11lnn11t"·" .......... [1, ·IU:I, Ul ~ !111,·Jll, Hill 17.H 
Mnrhll' .............................. ~~."1,~i:.? ft, (11 I, IH!..! lll.·I 
~lllHl~tnllP~ llllll l\HH1'tiit1·~ ••••••••• , I, ~Uli, l!lll IO, 11111, Iii 1•1 •I 

Hlll1•t'!l11H ('l')'Hlllll ill' f!H'k" .......... ~!, ·IU:\1 tHifi 18,:,?ft';I UH 1:1. 7 
Hlutt• .. , ............................. 1is11,:m1 /'•, 11\lti, Ofll 11.\1 

Al>m•il'" 11111t>'1fak ..................... Mli,:llf!I I, t7'i"i 71! tl.~ 

Uuhr.,11111"" 111111 millHltmi·~ ...... , ••• l.Hll!I fi\1 1 HllH :1.t1 
1'ur11111lnm 111111 <'111!'1')' .............. ~!ti, I J.I 1111. till.i ~!:'1. ll 
<:ry,11111111 .. •!11111'11. ................... tl!lO ·1:l,01'm •I •I 

<ftll'ltl'l HI, l~H Hl~\l":.w i'.tl 
tlrlmbt;,ii,:" ;i1i:1·j,ii1·1;;1;;1ii·s::::::::: :tl,:HU lillf, .1:11 I. i 
lnf11Ht11'l1il t'lll'th, tripoli, 11111l 11111nli'<'. :.?,:.m7 fir!, U\tl ·I.I 
(1lh-i11111v~ 1 wh1 1 tHtn111·~, 1t111l HPl~tt1t•· 

7,Hti'.2 JJ:l,\111S ~i. 7 Htlllli•H .... ,. ....................... 

Tlw \·nriou:-; 1•ornlitio11..; u11d1•1· whk.h rni11i11g· opPl'll· 

tionH Ill'!' 1•1u·rit>d 011 dnl4t.l'oy thn po:-;sibilit~· of tl lix1 1d 
rntio l1pt.WP!'ll tho 1~0:;{; of :-;uppli<~H awl Lht\ \'1ll1w of 
pro<lul'(, l'or nny 111iiwml or g'l'oup of rni11t1ntl1-i; tlH'I'<'· 
forP (·.!in pP1'1•m1tag·ps g-.i\'nll i11 Lill\ ttho\'I\ taliln Hhould 
110(. hi\ tt<'<'t•pt(\d as i11dic1ttfog i.;111·h a mtio. 'l'li1'y Hltow 
only Lill' rPhttirt' itupol'tllll<'n of tlds it<1111 of l'XJH'llHI' 
for 1tll mi1w:;, ii'l'0Hp11<•.tivo of th11 t1011ditiom; undl'l' whi<o.11 
t.111•y W<'l'l' opPratn<I. Tlw total 1111101111(; paicl fut• sup
plil'I' 1mcl matPri1tlH for thn l'ntir<" rni11i11µ; i11d11st.1·~· wns 
l f),I) pl\t' Cl'nt of t.ho total rnltw of prmlud. Tli(1 jll'l'· 

cnntag-Ps that <'o:;t of :;upplit'H mHl nrnt.nrials fcn'lllP<l of 
tlw rnlun of tlH\ prrnlu<~t rn11g·l\d from O.·I· Jl1'1' p1111t fo1· 
motmr.itn to H7. ti pm• eon t for <'<'llHm l:. 'l'lw Ii igh pro
portional uost iu t.lw hittm· was ilno in p11rt to thn l'ttet. 
that :;omn errnl11 l'UJll('llt rock W!IH pm'<•lutHncl l't'olll q tllll'
ries t.hat. wrn·n not PquippNl for 11mnnfad;ur.i11g uP1t10111", 

ll.nd lttl'g't\ lllllOUn!',H W(ll'G ptd<l for t'OO}ll\l'llg'l\ Hl:cH!k, ln\l'
rolH, mid otlwr piwlmgeH in whh1h tho prodndi wn1-1 
pttckod for nhipuwnt. 

I 

:'-tl:O.:J.:ltAl.!-1, HY iiUOl'l'N, 
I l!c"111fm111-
1 pll1•H 1111< 

lllll(i'l'llLIH, 

<:lu1ml•·Hl lll1l{Pt'IHl~ ......... H•••······· $!,10(1:1, :llK 

H11rnx ......... ~ta. r.a~ 
1•'111111'.<]'ill' ...... ::::::::::::::::::::: :n,:m 
(lYJ•Sl\111 •.•...•....•••...•. , •••••••••. Ult. 71HI 
l'IH"l'llllll' l'CH'k ..................... 7VH, ·ll·l 
l'11lph111'1111>l J1)'l'it!' ................. :.!17, :!II\.! 

l'i).:'11\!'lll>l ................................ 1iil 1 /'\·HI 

lllll')'il'H .... ,, .. ,,. ................... 7, 7i'1. 
~uw-ral ph{llll'llts, C'l'1ttl1• ••••••••.••• ritt, 07:\ 

~· i1-11•1•ll11tlt'l l\I~~ •••••••••••••••.•••••• < ••• ·l~·l 1 ~UI 

.\~dn·~tu~ ....... ,,,., ..•.....•......... H1 ~ta:~ 

.\•pltllillllll 111111i>Jlll1'1h1111lH1'111'1; ... ~!l. \I:!/( 
B1111xtL<' ................ , ............ .(11,11111 
F<'ltloJIUI' ............................ f•O, ~7~ 
l"ll11L ............................... I~. ti I~~ 
F11111'1''H !'lll'ih ' .... ' ................. ~~s. Ulili 
tll'll!'hitl' ..... ' ...................... hi.Kiii 
t.lthllllll 111'!' ........................ 1. ~nit 
M1\l'I ................................. ~~I~;:,;; 

Mll'tl 11.\llil 
M11n11iil,;: ::: : :: : ::: ::::::::::::::::: ',!;~n 

1•n·ct11ta.11-1111111•H, ..................... 4. 17, iKl 
Hlll1»1 H>tti\I .......................... :\M,!l~ti 

'1'11l1~ !\Iii\ 1"Ull}IHt111t1 •••••••••••• , ••• , l~';\ \':!:! 
rt'I tllJ·{"'l 1 '1 I ••••••••.••••.••••• ~ •• , •••• , ~·Ill 
l'l'll11i11111111111 \'n1111dh1111 ............ :1,11111 
.\ll 11thl'l' lltilll'l'lll' ................ ., al l:t.~ 

X.VI. 

Vnlu" of 
111·11cl1H'l. 

Slll 1 HIH,1i1Ht 

~.:VW 1 1il,1 
:.!i(1, Ii.'~:.! 

:!, l~~\I, !111 
·I, \l~~.111:1 

11-17,INI 

;,ii I, 11:111 

~0:1, 1r,.i 
!lliO,l't-..:r. 

:1,:1J.1, !SI 

·lli.~1111 
~!:ltl, i~!~ 
l'.!~ 1 ~U1i 
~f,11, I~~ I 
1·11. ~ll!l 
\l,,,IH 

'L\i, hWi 
·.~r.1 ;:,u 
\'.!, j',l\ 

llH, Kl!l 
llt,11\11 

::~~K, ·Ill! I 
l~~L ~H,~ 

I, !:IS, lti'i' 
1,, n;r, 

·l1'4,l'.:f1 
·I\•, ~r~1 

i'll\\'lm ANll :l!AnH!NNHY. 

}
11'l'l!PlllHJ:ll 

t1111t.1•1'"t11f 
Hll(IJ>Jlt•.Y 

1111t111111h·· 
rlnls ls i•f 
\'Uhl<' uf 
[ll'll>hli'l. 

H1.! 

\I.II 
IU 
lli.·l 
J(l. ~! 
:.!'..!,\I 

ll. 7 

!l.H 
Jn. I 

l:.!. 7 

17.H 
11.:1 

:11.~ 
w.t 
l~.ll 
:w.ri 
!.1~! .. ~ 

·1.U 
~\.Ii 
W.I 
11.·I 
h.·I 
ti.I 

11.l 
:t.h 
li,:I 
7.11 

'l'lw 11sn of powo1· is bt•1•rn11i11g 111t1l'l' g'<'llC'l'lll i11 nil 
h1·11111·IH">l of prrnlt11•(,iv11 irnlustry. I 11 t.lw rni11i11g iiul111-i .. 
(.J'ips i 1ow<'1' is <'II 1 p ln,r1•cl J'o 1· n v111·i!\t~· o I' pu 1·p0Nt!N 1 t 11<1 

vld1 1f ol' "·hit•h ttl'll thn 01wmtio11 of hnist.ing, dl'llining-1 

\'t•nlilnting', 1•,om·nying-, tll'illing\ 1u11l (•ut;t;i11g 1111whitu•1,v, 
d<'t'l'it•ks, Hlrnt111 Hhnrd1-1, nn<l lm•umotin~s 1111t1 lmuling-
1111g·i1H1!4, It iN 11bu mnployod BX(011Hirnly in tho opom· 
tiou ol' 111nehhH1t'.r 11Hnd in 1.~ruslling\ HPl'l!llliillg\ nlonn· 
ing-, or otht!i'Wist1 ('il'P1t!:i11g tlw <•rnd1• 11111tNird. lVIot.ivo 
JHl\l'l'I' i.'l 11ow gt•nm·ally l!flt!Cl in nil mining np0mtiotui 
of 1t11y 111J1g'1iitudl', 

'J'alil11 :iii showH th11 nmnbt1r of oporators l'Ppo1'ting 
t.hn 11:-;o of powm· tmd tho mluc1 oi' thClir prurluebi ill 
1~0111ptil'i:·u1n with thn tobil nnmhor iu1cl v1iluo o:f in·nduC'!1:1 
for till opor1ito1•:-; for otich clussiffont.km 1tnd group M 
Ill i ll(ll'lll1:1, 
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'fADLE 55.-NUlVIBElt OF OPERA'rORS HE.PORTING USE OF POWEH AND THE VALUE OF 'I'HEIR PRODUCTS COMPARED 
WITH TOTALS FOR ALL OPEHATORS, BY MINERALS AND GROUPS OF MINERALS: 1\l02. 

MINEIL\1,R, BY HHOUPS, 

All mlncrnlH ................................................................ . 

Metttlllu ..•.. -.................................................................... . . 
8~1·sc;~;1~f;.ii,:~r::::: :::::::::: ::: : : : : :::::::::::::::: ::::::::: :: :: : : : : :: : : : : : : : 
Iron ore ....................................................................... . 
Le1ul 1mcl zhw ore ............................................................ . 

~R~l~t.·~n~~~- ~'..'.'.: :::::: :::::: :::::::: ::: : :: :: : : :::::::: ::: : : :: : : : : : : : :: : : : : : : : : : 
FuelH ............................................................................. . 

gg~J: ~m::;;·i~1:~~;::::::::: ::::::::: :::::::::::::::::::: ::::::: :::::: ::::: ::: ::: 
Natnml gns ................................................................... . 
l,ctroloum .......................................................................... . 

Str1wtnr11l materh1ls .............................................................. . 

Ce111ont .......................................................................... . 
Cl11y .......................................................................... . 
Llnrnstones <UH! c1olomlteH .................................................. , .. 
~forhle ....................................................................... . 
SarnlHtonL•s anrl qtmrtzituH .................................................... . 
Sll!m1ons crystall!ne rnnkH .................................................... . 
Slntc ................................................ · ....... · .. ···· · ,' ... · · ·· · · · 

Aumslvu 1m1tcri11ls ............................................................... . 

Bnhr.<toncs 1\IHl millslnm•H ................................................... . 
Coruncltnn uml enHJry ........................................................ . 
CryHtlllllno <1nnrtz ............................................................ . 
Wt1·net ...................................................................... ·· · 
GrlndstnncH mul pnlp.~tom'H .................................................. . 
Iufusorl1tl earth, trJpoli, 1uHl pnmkll ......................................... . 
Oils.tones, whetstones, un1l ~eytltestoneH ...................................... . 

-Cheml••nl nrnterlnls .. _. _ .......................................................... . 

Jlomx ......................................................................... . 
l'lnnrspnr ..................................................................... . 

i~[;g~~1~~1t·t: i·i;c:i<: ::: : : : ::::::: ::::::::: :: : : : : : ::: : : :: : :: : : :: :: : : : : : : : : : : : : : : : : : · 
8u lph11r nutl pyrit11 ......................................................... . 

l 1
Jgllll\Il(H •·•••••• ·••••••••••·• ..................•........ ·······•••••••••·•·••••·• 

Bu rytc!H ...................................................................... . 
Mlnernl pigmenlH, crntfo ..•........................•.......•.•••............. 

MiHt•elln1wous ................................................................... . 

AHhl•Htll~ .................. - -- .............................................. . 
Asphnltnm 1uHI bitum!nonH 1•11nk ...................................... , ••••• 
JlnnxitL'. ..................................................................... . 

i~fil1c:~.1:1~:::::: :: : : : : : :~ :: : : ::: ::::::: ::::::::::. ~::::::: ::: : : : : : : :: : : : ::: : : ... . 
F'ulll!l''H c1irth ...... ........................................................... . 

zmui:~;;,i.z,::: ::: : : :: : : : : : : : : : :: : ·::::::: :: : : : : :: : : : : : : :: : : : : : : : : : :: : : : : : : : : : : 
1.farl ......................................................................... . 

~l~~:~iz"t('(;: :: : :: :: : : : : : : :: : : : : : :: : : : : :: : :: : : : : : : : : : : : : ::: :: : : : : : : :::::::::::::::: 
l'n•eious Htmws ............ _...... . . . . . . .. . . . . . . . . . . . . . ....................... ! 

~:\m~~m::~::1'.1:~'.·~'.1:·~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 1 

Tlmninm lllHl 1'1tlll1<1lmn ..................................................... . 
All other mlrwr11lH~1 ......... _ ......•..........................••..•........... 

NU.l\rIU:R OJ.' OPEitA'l'OltS, 
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·1 l'l'l' ('l'llt w llkh n1llrn 
I J1'or op~·rtt.ltH'H of p1r~Hlnet f1.~r reporting UHP op~u~tor.s r~.· 

of llOWlH' }IOl'hng \l~l' 
· of power 

7ll, I 7a, rlHfl 
~oa,on2,mH 
21, 07ti, :\71 
71, l~l\ M7 

H:l, 10:1, tHO 
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~a. noo 
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2,4~8, aHn 

:lli,!Kltl 
fil,htiU 

l~H, IHl 
lilH,!Hi1 
112,~UH 

\l.~. Ht 
20·1 1 :.!lH 

........... i;~i17" 
:H,HOi1 

fl 
110, flOtl 
;m.l, 2-112 

1, l!.!7, li:.?f1 
.J, 7H,J 

. .•... ···~i1,"xH\i· 

forms of totul 
vnlne. 

.... 

(') 

91.\l 

tl!l.:I 
oa.11 
lllJ.H 
HOA 
21.~ 
1i1.a 

\11. !l 

100.0 
\10.·I 
(i:-;.a 
!.10.{i 

80.2 

90.fi 
tl!.ll 
77.; 
\)7.:1 
70.~ 
1\1,·I 
\J7. 7 

.1.~.u 

!.l.O 
\Ill.Ii 
':.!i.'J 
Oil. I 
:17.K 
88,\I 
ti!.!.H 

\)]. :l 

100.0 
\l·l.li 
U7.~ 
87.~ 
i·1.2 

·lU.ll 
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71.-1 

12.n 
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~.n. tJ 
uu.u 
rm .. 1 
77.R 

rno.o 
i\U.8 

na,;1 
2li.8 

aa.o 
8-1. 1 
!Ill.I 
70.'.! 

... ~ ...... --.... 
.J~.-1 

-~-··---·----·· .. 1 ltwhuh•H !!8,\l2ii opnmtor~ rcporte1l h)" tlw 8ttirnlnrcl Oil c•nmpnn)', fnr whieh st11tisties of power were rcportl'll <•ollnctlvl•IY. 
~ L<•HS tlm11 one·Wnth of 1 pm· el'nt. • 
s Iueludcs uh1·omo ore, mngucsltc, 11wlyh<llln nm, ni<.'lrnl nn11 e11h11lt, 11rnl rntllc. 
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Of tho 4G,S58 operator:,; reportml for all cln:,;sps of 
mineral:,;, Bfi,!l.J·H, or 'i'(i,'j' pPr l'nnt, rt>portod tho ttf:'e of 
power. Tho valno of t.ho product:,; roportNl by opem
tors nsiug pow or muotmted to $7:1~,H:U,87(), 01· !ll. !l pnr 
cnnt, of the total valun ol' products :for 1tll op<~mtor:,;, 
In otlrnr word:-;, all hut S. l por cent of thl\ mimn·nl 
products of tho eonntry wP.rn ohtai.nml by opnmtm·:,; 
who reportetl tho use of power to sonw extont. 1 

'l'he entire produetion of 1rntln·1witl\ l~onl, horttx, 
fnller's mu-th, 11rng11esite, iw<l mtil<~ wits ohttdned hy 
opemtors using poWPl'. For ten of tlw <litfore11t, dn:-;si-
1icati01rn of rni11nmb l'1rn11wmte<l in tho nhovo tahll\ tlw 
n:,;c o:f pownr was repol'tl\cl by op<'r11torf.> prodndng 111orn 
thnu ll:l, hut lnss thnu l! lO p<~r cun !; of the vitlno o:f product. 
Of the sev1~n g1·onp:,; o:f mim•m]s tlw 111oti1llie group 
f:'hows the l!ll'gt•:,;t proportion, Hti.1 pnr eeut, for tlw 
prmhwt:-; oht11i1wd hy opcmtors miing powor. The 1wxt 
htrgest proportion, Dl.H per cent, is showu :l'or tht\ 
group crf fuels, w hill' for tho ronrniniuµ; gTmtps the 1wr
cm1t11gns of tho prod nets o btairnid hy t.lw nsn of pm\'l\r 
1ire ns follows: !H.2 por cent :for ehmuiml lllltLPri1tls, 
8!l.2 per (!(Hit for stnwturnl nmtnrials, n.1) lH'l' ('l\llli for 
miseclhtuoons nrntnrials, '1!1.8 por cont, for pignHmts, 
and 48 pm· eont for al>msive mntnri1t1H. Tlu• tai>ln s\10wi4 
yery emwln:,;ivoly that in·act.iettlly nll of tho \urg<1 prn
ducm·s mnployod nwdmni<·al power in somn forll\, 

In mimpiling tlwse stt1ti:-;ti<•s1 stm1111 1 gns or gasolitw, 
and water wm·o consi.dorrnl ll/4 primary powPr, trn<l 
rontctl power of all <•lassos wa:-i indmle<l tuHlm· tJw 
:mnrn head. Gits Pngitws om ln•itce all :for11114 of i11tm·n11l 
eomlmstion m1ghwi4 iu which the propelling forct\ is thl\ 
explrn;ion of gaseons or vr1porcm:-i llttid. in <liruct vontiwt 
with it piHtou within 11 ulos(\(l <\ylinclor. '!'ho irn[ltiry 
co11corning nrnclrnnicn,l powm etdlecl for 11 :foll i·eport 
of ttll pownr Pmployn<l, eithm owtwcl or rm1tocl, inelncl
ing tho mm1ber aud honmpowl\r of 11ll engiuns, motors, 
wafor whcclH, etc., u:-;od .Por Y<mtilnting, pmnping, 
hoh;ting, derrieks, snrf1wt1 mnehinnry, ttnd 1Lll othor 
purposeH. The powor roportecl irntusWl\l' to this iiH1uiry 
1m10untcc1 to 2,SG7,fiH2 horsepower for 1111 ln·1uH·lwH of 
mrnmg. Of thiH totttl, 2,4B2, !HiB honmpower, or 8,U} pm.· 
cont, w11s stcampower; H0,807 horsepowor, or 2.1 pm· 
cent, wa:,; w1tterpower; and 87H,702 horsepower, or J3 pl\r 
cent, wn.s obbtineclfrom other forms ot' nwclumical powm·, 
including electricity, gaH ungines, ail' co111proHHor::>, (\t.c. 
The nse 011 stmunpower lttrgely pr<ldo111i111tted in mining 
opemtions, other :formH of: primary power in com
parison lmving· only 11 limited applicmtion. ·while 
inqmr1es concerning pow or were in el n<lcd in tlw 
schedules used at previous cenHuses, they do not appear 
to lmve been ans we reel nni:formly, f.tnd the compltriso111-1 
can not be iwceptccl as an accnrn.te inclimition o-f the 
increase in the quantity o:f power employed. 'fhe 

following- htbln, how<wer, presents the total horsepower 
rnportell nt tlrn C<\ll:-JllR<'S l'rnm 1~70 to 1!}02: 

'1'.un.Jo: l>O.-.flor.~1111111'1:1·: 1870 lo 1EIO:!, 

1J'llTAI. lltlltHBl'(IWJ•m. 

MIN'Elt~\f,, 

11102 lHHlll 1880 1870 

AH)IL'HltlH, ............................... 10:; ('l !~l 
(') 

Asplinltum 11111! bltnml1111ns l'<ll'k ••••••• 7~0 (' no 
ll:~:;:::s;~,·:::::::::::::: :::::::::::::::::: 110 (') 

i~l IW (') 
B11rnx ••.••.••••••••••.••.•••.••••.•••.• :1:18 ~;l ~;l ;i Bnhrsl11m•s u111\ mil\Ht1111l's ............. Ho I' 
t~l11nt.1nt ....... .......................... n1,m12 ~ .. a,.1.rn ~IO!}(} 
Clu.)' .................................... ·I, ·l7H ') Hlil l,201 
<'rntl, 1111thm1'ltu ........................ ·l:ll,2211 160, UR:l 10:;, 807 ;l\l,2HO· 
t:1111l, hilmnlt11111H •••.•••••••••..•••..••. fi~l,Hlri n.11 79r) 2tl, l\H 1:1,llOI 
(

1
0J1Jll.'l'Ot'l\,, •• , •.. ,, •. •••••••••••••••••• l\IH,flll7 :t·l,BllO 1:1, r .. 11 fi 1 BHX. 

Cormulmn nrnl t'llH'1T.: ................. llll (;l lti (') 
ci·rtnlllne 111111rt~ •• : • ••••••••.••.•.•••• ~II l;) (") (') 

1;i11\1r.1 '.1 '.~:: :: : :: : : : : : : : : : : : : : : : : :: : : : :: : : 1,Wl ~8 (;! 7-10 );l Fl111n·Hp111• ••••.•••••••••.••••••..••.•.••• llG\I (;l ("l l 11 nllt~l''H Clll'l}\ , , ••• , , , , •• , , ,. , , . , •• , ••• , ·lllll i;) 'l (' 
(hll'lll.'t. ·t:lll " (') 
1111ltl 1111;i ~ij,:(,i·::::::::::::::: :: : : : : : : :: lUfl,Hl)f) 7~,:Ma :t\.H,:Ui9 f1,tlOG 
!lrnphltu ............. , ................. 7t\U f1or1 H:.!ll 

!~\ Hri111btones 1t111l 1111l11~tnlll'H .. ........... 1, 2·17 (') ('l 
ll)'!>Hlllll ••••••••...••.••••.•.•.•..•••••• 7, :nu ~,tHfl I'\ 
!11f11~11rlnl l't1l'th, 1rt1111ll,11111l 11111n11·"··· -IHI (') (') (' 
ll'ill\t)fl! ....•.•....•••...••••••••...•.•. 1111,fifiH fii 1 \liH ~H1 HgH 8, 027 
Lrnul nrnl xh11! or1• .....• ................. ·11,\Jtll ·11,rn:i '•ti, 7UU UH·! 
Li11wstn111•:4 nllll 1lulc1mltl1H ... .......... i\.l,fi\111 ~'.!,:\Ii:.! um 0 l, 7:17 
)l1lg"l\t 1Hltt 1 •••••• ,,., ••• , •• ,.,,,,.,,,.,,, rn ('l (') ~') 
.~rnn~n11t1HP 111'1' ........................ •• :JM I' H7 ') 
M1u•ltlt• ................................. H,~Hil 11,:m:.a ~!) nan 
Mnrl. ................................... r.11 

('I '\ \") Mlt•1t. ................................... lHf1 \" I' ') 
MhH•ml plgml1 lll~, t•rrnlo . ............... l,H·lll l' lOH \') ~I1n1nzllt• ..................... , ......... :Ill (' (i) ') 
Nnt11r11l g-us . ........••.................. llllJ 1tt7 (" ') ("l 
Ni1'kl'l11111l1·11l11tlt .. \') HO 'lfl[J l:tU 
Uiho1to1H 1!4, wl 1t1t~t11n1~~ 1°1l 1\; i ~(~~·iii1 :~·t~ ;1\i1~: 1\1:1 l'I 111 (') 
Potroll'Hlll ....... ........................ 11111, 1177 I") ('l :;!:\, ·182 
l'hrn·l]lhHtP l'lH'k ••• ,,.,,,, ........... , , , .. l·l, 2~\J r10 { ~ ('1 Pl'l\t•io11H Htmw~ ........................... lfill (U) ('l 'l 
(llllt•kHl!\'l'l' ........... , •..••...••...•••. !,HUH 2,,l·ll (' . ].17 

ltntilt• .................................. ao M 1') (') 
i4n111lst11111•H 11111! 1111111·ti!H•H ••••.•••••.•. ~m1tm~ rn,nrn \" t') Hillmt,111111 ............................. ~.11110 ~·) ~8H 'l 
Hllh,.•m1H 1•r)·Ht1tlllnt1 r11!'l>H .............. ·111, llHll [,1,'l!l\J (U\ 1) 
Hh1i1• ......................... , •• , ••••••. 2f114f1.I 12,0U7 U\ 071 
Knlphur 111111 pp·it1• ..................... ti,Bllfl ('l i:i ('? 'l'tdt\ nntl HonpHt1mu ............ .......•..• n, u.rn ~" (: 'l'lllll(Hit'll •• , ............................ ~HO U) Uj 

. -·· ''"~· ..•. '"""'"~~·"'~""-~·''""~" ···~"··~------·~-p-_..,-, ~.,_., ..... ,,--~ 
I llorHt'JHllVl'l' 11f )1ollt!l'·' l't'Jlfll'll'll. 
~Not l'P}HH'tl'll. 
"llXl'l\1Hll't• ol' \l'lltl'l'flttlrt'l' lJH(!t\ Ill lll'J'llHl.l'll lllillH, lllHl 1111 powur lit RllllllP 

ltllll lllllllll(llllllltlllg llllllH, 
·I l\1•pmtl'cl f111• 1•ttst1•rn 111111 Hnntlwrn zhrn mh11•H only. 
r. H1•1111rt1.•1l !111• mln1•s 1•11Ht 11l tho 11no·hu111lrndth m11rll1!1m, 
o lnPlrnkH 11 I l Htmw mrnl'pt mnrhlo nut! Rlltto. 
1 In"11111t•t1 with linwHl1mQH 1111111lnlmniL1'H. 

:-\itwo sttttisti<~s :for power woro not reported in it uni
form n m1111or at tlwsn c<mswms, tho total:; for tho U nitocl 
1-ltat<\H are !lot :-ilwwn in Tnl>lo fi(i. Tho figuros cnn he 
n.eccpted only uR tlll indicntion of tho more gonoml use 
of power in niini11g· operations ancl not as 11 biu~ris for 
computing tho nctmil incron.so in the horsepower mn
ploy<'d in tho iudu:,;try. Tho inquiry :for 1902 was con
Jirwcl to tho operation of mines, qu:u·ries, or wells and 
sneh numnfoctming proceHims ILK were carried on in 
inuuodi!tte conneetion therewith. A number of min
emls :for which power was reported at the census of 
l!.102 were not produced in eonm1crcial qnnnt.itics tit one 
or more of the three preceding- censnses, or if they were · 
so produced, power wn.s not reported as employed in 
tho mining- opemtions. 

The detailed statistics :for the different varieties of 
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l10WPr roportrn l for end1 mhwral, each group of min
t'rith•, ancl for nil mhwr1tlR in each »tate nre :-;hown jn 
'I'nliloH l nn<l ~' pagt'H 114:7 town. Thl\ following- tnblo 
:-;J10w:-; tlw 11nmlH1.r of.operator:-; iu cmeh claKK ot' minernls 

and group oi' mincralR reporting the m;e of the rliffnnmt 
ynriotio:-; of power, nnd the total amount of horHopowcr 
employed: 

'.L\111,g 57.-NU:l>lBEH OF <ll'EIU'l'OH:·; HEl'UH'l'INH 'l'l!E USE OF '.rHJ<: DIFFTUU.;N'r .KINDS OF POWEH. "\.NJl '.l'll'l'AL 
lIOHSEPO\VER: HI02. 

'.l'ntul 

I 
~ ]H ll',"1C-

'!1ol1t l Nu1nhm• i po\\'l!l', 

pt1W(•l'. ! 
1, 

nmnht•r. ll'L'Jlnrt,i.ng- .. 

All mim'ritlH ••••• ~:~ .•.• • ••• : ............ :T::~~~~~I .. ta::.:~i:ll: ~.Hti7,iitl~ 
Ml'ltllli<' ........................................ -~I =~(l~>{J___'Ji~~=~· 

u"\'flPI' ot'''.................... ... .. .. . .... . H-1 I 1m rn~. lio7 
Uo tl ntHl~ilvur................................ •> ll1)'' 1,':Jtli lUil 1 ;-i0~1 
IL·nn or,~ ................................... ,,.... ...~i3~ :!:li 110,fil'itt 
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f11rl', ttru 1lu11lit'l\l"cl l11 ntt•1ttnp1111·1•r 11rnl 1(1l" or g11s111l1w p11wPr. 

~ lur•lu;lc~ t•hrnmt< Ort', lithium 01·1., mol)"l1tlmrnm, arnl 11h•kl'I 111ttl «olmlt. 

All thn opt11•atorN rnportrnl !'or fiyo of tlw mineral.-; 
cmumcr1tte<l in tlrn 1il><>VP tn.hlu llHt'll nHwlmnical powt•l'. 
'l'he im1nlwr o:f op<\ratorH rPporte<l for tho rem1ti 11ing
minc~ru.lf.1 fol' which pnwPr wn.K u;;l•cl iiwlncleH all tJw 
operators of smnll min<~i-i nnd qrnn·ries, n mimlH•r of 

whom work at irrognlar .intervals, nnd tho .-;mall lnssers: 
thoroforo the compnrison of the' number of operntors 
reporting tho nso of power, with the totitl mm1lwr 
reported for ench minernJ, doos not cmwt•y n col'l't)l't 

improssion of the importance of motin~ i;ownr in thP 
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mining industries of tho (:onntr.y. '!'ho f<~llowing stab:- \ nn.1ployrnl in tlH1 production of tho dilforont group:-; of 
mont shows tlw propnrt.wn ot eiteh varioty of power 1111uornl:-;; 

Pe1' 1•1mt r~f' 1•11d1 li•iml 11f' jllllf'1'1' c111ploJ;1•il in tl1e ddfr'1'r.nt f/J'1111pN r~f 111!·111·1•11.IN: J,<JOPJ. 
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MIHcell1ine01rn ...................................... . 

llPl·~ltA'l'<-ltH. 

'l'ntitl Nmnh<n' 
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JlO\VC'l', 

UIO.O 

lU. .( 
llH,7 
10.il 
ll.1 
J.ll 
ll.1 
0 .. 1 

0£ the totiil power for nll minm·nh,, inclttdiug 111t!.nml 
gn:-:; and petrolenm, 1,HOH,tiHD horst\powPr, or m-:.7 per 
cent, wns reported hy the opomJors cng·1ig11tl in t.hn pro
chwtion of fnels. 'l'ho nnivor1ml use of pownr i111mthr1witn 
crml mining, its vnry geuoml nppliN1,t.io11 in tlw prothw
tion of bitnminons ccml, ttnd lb; usn in tlw 1H1<~<'Hs1u·y 
pumping mnehinery at potrofomn woll:-; 1wuoun (',for thn 
largo iu1101mt of power roport.ed for tho opomtorl'l in
clndnd in thiH group. 

Tho metnllic g-ronp, with M7,Hml horHt~powor, or 
l!l.4, pnr cent of tho tot;a1, iH the i:;cc~ond in imporhttwo 
in the quantity of power lmecl. Whiln thn opomtors in 
this group :formnd a comp1imtivoly Hlllltll proportiion, 
(5.7 per cent) of tho tobLl Hnrnl>er of opemtors reporting 
tho ui:;n oi1 power, tlwy proclucotl 11 vory lnrge propor
tion 011 the total product. Thn fnct tlmt 11 lttrg·n numhor 
of Hnmll opcmtors rnportecl for gold 1tnd 1:1ilvor and 
1>i!:nminous coal used no mot.ive powm· i:-; tho 1n·ilwip11l 
rea80ll for the small proportion miiug powol'. 

'V\Thilo the use of power wits nn important factor in 
the prodnction of practically ttll ol' tho 111itHn'1tls, the 
hor:;epowor reported for strnctuml rn11,farinh;, nln·asi\'o 
materials, chomietil mr1torhth1, pignrnnts, nnd mhmolla
nenus minerals formed only 1:1. ll per cent oJ' tlrn total. 

The following :;;tatoment l:lhows tho proportion of 
steam, gas, witter, and otbm powor employed in tho 
production of en.eh group of minerals: 

l'l'l' cent. r.~f op1)rntm-.1 1·1!J1tn'ting powe1•, 1111d pe1• cent of tl1txc ?'1'j)(!1'lin{! 

xtemn, gas, watCl', m· uilwr JHW:er, by yr0111M l!f minetal.1: 1.90/!J, 
' ·-· --~ .---··----·---~- -~·- -··· 

cm.ou1•. 

·~-~----~----.. -·-----~ ··~ 
All mbwmlx ........... 70. 7 M.R U.1 ~.l <l.O 

Mctnllic ..................... 1\0.6 Hl.ll 1. 0 H.2 u. 2 
11't1e]H • ••• ,. ..................... 1:17.(i 8·1.0 12.ll 0.1 2. 7 
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l'l~mcnts .................... ~9.9 07.2 2.0 28, 2 2.(1 
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'.I'l wrl\ wn l'O ilfi, rniO opemLo 1·s, iiw I wli ng- tlwsP for 
imtnrnl gas ttncl pntl'ol11tu11, tlmt t•nportncl t.lw UH!\ of 
strnunpoWl\l'. '.l'hii:; clnss of pownr prt'domiirnb'tl in 
mwh of tlw g·mwml groupx of mitwritlx nntl fol'llHHl 1'1-1 .. H 
pnr emit ol' tht1 11owt"1' ro1iol't,t1Cl fol' 1lll rnining· op<'m
tions. 'l'lm US(\ of g11r1 or g-asol iiH1 m1g·itw:-; wtis rt1pol'l.ecl 
hy ~H,fiH!l opm·alm·:-;, t.hl1 horsnpoWl\l' nmotull.,i11g to 
~li!l,H!lil, 01• !1.l IH\l' t\!lllt of (',]111 hitnl. }1~ng-iner1 of t.hil'l 
vnl'iuty }ll'l\tlomiimt<'<l in ("ho i'nnl indnxtt•ips llH n l'< 1H111t 

of thn ft'<\O uxn ol' 1111t11rwl g·ni:; 1i1ul 1ll\l:l'Olm1111 :!'or motiYt' 
pownt• at tho woll:-;, 'l'lrn l'l'lH11·t,s showml t.lu~l~ !tHO wat.m· 
wltnC\IH, with no,Hll'7 hor:-mpowl't\ w<1rn mmrl hy ~t·Tl 
OIJtll'lll',L>l'H1 ltll<l of this total ;[,:~, 11:\0 h!H'l-lOpoWtn\ 01' '7~. l. 
p<1l' rnmt, Wl\J-l nmployt1d in t.,]1<1 prod1w!:ion ol1 gold 1md 

i·dlvm'. 
'l'ho H4:,lhl·O horsepoW!\l' roi)ortud for oliher kincl'l of 

lJOWOl' is ()OlllJ?!lHOd VOl'J' lHl'g'Oly t»f! tho horsepOWOl' o[ 
air eompr<'SHOl'H, 

A n11m'hor o:f tho mino opor1itorx reportml lihat power 
was suppl.il\d hy thorn to othor rninos or to operatori; 
engag(\cl in otlitir indust;ries, tlwro heing 2,852 horsc
powor roufod in this n:mnmn'. A numbor nlso r<~portcd 
that; they rented powel' :from othor opt>.mtors or power 
cmupan.ios, tho re11t:cd pownr 1tmotmti11g to 21!,~Hll 
horsnpowor, 23,5fHl of which W!LH electri(1, Tim elou
tric power gcmorn.tocl by tho rnint1 operators n.molrnt(~d 
to ·rno,4D4: horsepower, whieh, with 1;ho electric power 
rented, nrnkes a total of 154:,050 olectrie horsepower 
nsed in the mining iuduHtry. 

Unclor the present methods of. opomtion moclrn,nicnl 
powedor hoisting, ventilating, nud pumping is indispon
stt hle in mining opemtionH of m1ignitude. S11ecinl inqu i r
ies were ineluclcd in the sehcclnles :for gold, silver, 11nd 
copper mines, concerniug the clrnmctc1· of power rnmd 
in tho operation of. hoisting and pumping enginoR, nnd 
tho following statement shows the nnmber of enginmi 
employed :for this purpose and opemted by eaeh class 
o:t' power. 
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Nwnber of hoisting ({'}1<l 1mmpin11 cn!lines employed in gold 1111d ,qifrm· 
nwl i:ll)!Jll!1' mininy: 100:?. 

t•11wgn, 

Totul. ...........•................ 

StCf\ll\ ................................. . 
CfrtH 01' j:\"llHOlilll' ........................ . 
Cmnpr(~H.i.;c<l nir •....... ~ ............... . 
Witter ................................. . 
J~lectrle .............................. . 

WlLD ANll 1-!Jf,VJm .• ('Ol'PEH. 

- ---~··" --·--· ---~ -- --~ 

IfoMing l'nmplng HoiHtingl! Pnmpiug 
cHgiurn1. engineH. eugineB. ungiilL'H." 

1, 2·HJ 

9ll8 
8·1 
!11 
fiO 
fill 

H·!O 228 160 

rn:i 
2 
2 
2 
l 

In ncldition to the foregoing power tho gold and sil
ver ancl copper mine;; reported B,81)!) power drilh1. Of 
these B02 were drivun l>y stca!Il, B,060 by eompressecl 
air, 4 hy water, and 33 by electric power. The gold 
and silnn· mines used :ilso 82 1>temn shoveh; or derrick1:1, 
an cl 44 dredges. Forty-n inc locomothrcs nJ1:10 were re
ported for this indnstry. 

\Vhile a perfect syRtem of ventiln.tion iH of pri1110 
importttuco in n11 deep mines, tho schcdulo :for coal 
mines wns the only one that contained inqnirios 011 !;his 
subject. Of the 334 mines produdng n,nthracifo co1tl, 
reports for 271 showed the use of :fan ycutilatm·H and 
1 the use of exhaust Rtenm. The remnining G~ reports 
either contained no n,nswer to the inquiry or the 8tntc
mcnt was mnde tlmt no nrndurnical 1u'!'a11gcmtmts wcq·o 
used. Of tho reports for thn 5,Gfl2 lritmninons crntl 
mines, ±,84± contained m1swer8 to tlrnsl\ inqnirins, 
showing that nt. 2,215, fan vcntihttors wen1 nsccl; nt 
1,355, fm·rnwe1:1; 11t 91, firo btt1:1kots; at 70, oxlnwst 
steam; while for 1,112 it wns roportecl that Ytmtiltttion 
was accomplished without tlrn use of mcclumienl 
armugements. 

Moclrn.uical systems o.f lmuhtgc Wt'.ro n1portcd ns :in 
use in 201 nnthracitc mim1s. Jn 52 tlrn tail rope was 
used; in 1.3, the endless ropo; in 27, electric locomo
tivos; nncl in 28, comprostied air; whilo for 81. mi:,;colla
neom; syHtern8 were report(1d. In the bituminous conJ 
inclnstry 502 mines used the tail ropo; 105, the ondloss 
rope; 340, electrie locomotives; 19, compre1:1secl air; 1tnd 
G5, other systems. In 1tcldition to other rnncliinory, 
n.ntornatic slate picker:,; nnd coal dmLuors wore reported 
as in nse nt 258 antlmwito co!Ll minos. 

A 1n·ief description i:,; given in the following list of 
the most important mining mnchinery oporntecl by 
motive power: 

l'OWER Jl!UVBN ~!!NlNO ANT) mm l>llEHR!Nr+ MACHINlmY. 

.Air compi•essor: A machine for compressing air for lll'lll ns a 111otive 
power i11 mines and qminics an<l for ventilation in .iharts or mines. 
It may be dired steam driven, or driven from line Hhaft:, electric 
motor, water wheel, or gas engine, by belt, rope, gt~1iring, or silent 
chain. 

.Air drill: Seo Drill. 
Amalgmncding pan: A machine for grinding nml amalgamating 

ore. It consists of a fiat-bottomed iron pan, 1thout 5 foot in diam
eter and from 21· to 8~ feet deep, with an iron cone in the center, 
and sides nearly or quite vertical. In it a horizontal, annular 
disk, callecl a muller, is revolyed. . 

A1·1·1rntrn Ol' dmt1-Nlo11e mill: -'\.form of apparatus for eomrninnting 
gol<l and silver oreB. The mune is 1leri n•1 l from the ~ptmiH11 \\'cml 
meaning "to dmg," nnd is indieative of the principle of the nppa
mtnH. It 1~n11HiHtH of a drenlar pavement from (l to 20 ft.et in diam
eter, with n l'l•taining \l·nl\ frnm 2 to -i fet,t hiµ:h arnmul it, 1111\\11~ m-1 
nearly HH pnHHihln imp1•ryions to water or qnklrnilypr. In the 
center iH a vertical rotating post, to whoHo radial arn1H art• 11ttal.'l1erl 
blocks of stone or mnll\'rs, whieh lll'I' 1lrngge1l ny1•r thn un• in tlw 
indoHure, thus crushing it. 

Hull !Jrimlm•: A pulverizer for milwrub. It cll'pe111lH npnn tlw 
ttttrition of Hpher1•8 mlling hrnido a rotating t\yli111ler, tho poriplwry 
of whieh iH provi1led with a ('HRt stod ring, i1orfomto1l with Hmall 
holes. The hl•ads of the eyli11tlL•r aru of heiwy 1·u~t iron, liul'tl 
with steel. It contninH Hewrnl stl'el liallH frmu 2 to Ii irn·lwH in 
<limnetor. 'l'lw stl'l'l ring iH thu er1rnhing platn upon whil'!1 tlw 
halli; hrettk np tlrn matm-ial to a sizL' \'!trying frnm it pl1w1k1· tn th\' 
Hizo of tho holeH in the ring. In sonw eHH~1H !t Hingll' lnrge lmll is 
mm<l, moving in a grooved path. 

Hori11y 1/l(tchinc: i"lL\ll l)ri\l; lly11raulic liming nnwhine, l't.t'. 
JJren/m·: A machine fnr reducing ore HH it c·onlt'H from tlll' miuo 

to an npproxinrntl11y uniform Rizo t•onwnil'nt fnr fnrtlrnr workin~. 
In jn.w rn·nHhers the ore is hrolwn lmtwo1•n a Htntionary arnl tt 

mm·ahlo jnw. Gymtory cruHlwrs, nftl•n 1·allt'1l "1~offl't1 lllill" 
t'rnsher~, are in part an applimtion on a largo >11~ttle of tlw pri11dpln 
of flrn or1lhmry honsehol<l coffee mill. St•o a!Rn Con] hrmkt•r; Hull 
ernHlwr; Ball grin<lc;r; Shllllp mill, oto. 

Jfotldfr: 01w of thttt dnss of concentmting nuu:hint•\\ lh~pt•111li.n~ 
npon the principle of the rettling of mineralH in tho m<lt•r of thl'ir 
;,1prnMic gnwith,s. In romHl lm1l<ll\'H tho tttb!PH m·o 1~11m·ox-1•011i1•11l 
or c1mt•twc-eonk.ttl. In tho stationary lm1l11lo tlw pulp iH fp1l from 
Hlowly revol\'ing foe1l pipt's rnn11ing from a main pip!' in tlw 1•t•ntl'r, 
a111l diHohttrging at thB drcnmferoneo of tho lal>lt', if 1m imnml
lluw lm1ltllll; ur from n slowly reyulying <'entml foucl, if tlll out \YlU'<l
Jlow bmltlle. In tho revolvi11g Jmcl<llo tho tablo rovolYl'H, wltilo till' 
fot•d h; stationary. lliHtrihnting hrushcH HJll"l'!Vl tho 1lopo~itH m·l'11ly 
O\'t•.r tho Rnrfnee of tho t!tblo. 

Tlwnpi1111 t11bfr: A HnHpernletl ta\Jll\, rntpabln of limitl'1l u1uvm11Pllt, 
w hkh iH rinl>jm\ttl\l to a sel'ics of hlowr; nr shndtH in tlw ph\m' 11! H~ 
motion. 

Oh11in 1~1tl/1•r 1111u:hinc: llfod1irw user! t11 Hlwar or mulm·1•11t l'Oal. 
H eoushits nE a low metttl 1.icd frimw, upon \Yhkh is rno11ntc1l t~ 
motor that rotates n chain, to whieh Hnital>lo cutting fodh nm 
nthwhccl. lt can ho nsecl only nIHfor certain comlitionH, yiz: 
When tho C'.oal iH ccnnpamtively free from lmllH of irnn pyriteH, cir 
when the roof iH good nud props are not nse1l dnHt\ to tho fttcll 11f 
the eoaL It (\an not be used to undorcnt c•cml having I\ Ht[lll'L1W 

upon it. l\Ttwhincs of the ordinary typn pm·form tl1t>ir wnrk by 
nmking a forwnnl cut nuder the coal, then l>Piug withclrnwn urnl 
moyod (Wl'l' to reach freHh cmtl. This lll'OL'eHs is repl;ith'\t tu~.\'lW:>. 

the foee of the room. The Sullivan rn1whi110 iR fod undor thn l'Onl 
but onco, and then makes a eoutinnons cut ncro~s the fm:o, lwing 
withclmwn only tit the farther side of the room. 

Cltannelin!J miwhine: A machine for making elrnnnel>1 in Htmw; 
that is, cutting tho stone into lllocks \\'ithout tho u~e of t'XJllOHiVPH, 
It.'l sevt'ral forms are the tmck channl'l1w, l>eing a machine nHmn h~cl 
on a trnck running on a tmck, carrying a boiler fnrniHhing Ntemn 
to the machine; or the boiler may he omitted, tho rn1tehiiw !minµ; 
driven 1>y compressed air from mains; or the truck way mrq a 
rehcnter fnr reheating the compressed air before it roiwht>s ilw 
mad1ine; the nndercutting track cbannekr, <1imihu· to tlw 1tlKIV'-'• 
but without boiler and entting horizontally; the bar channeler, in 
\Yhi<:h the cutting machine travels on a Htaticinary bar. Any of 
theHl\ machines may 1m driYen l)y either ste1im Ol' eompn:i<serl 1iir • 

Chilian mill: An apparatus in which the ore is crmihed 1mcler 
vmtical rollers running in a cin:nlar inclosnre with 11 atone or iron 
hase or die. The rollers rotate on a horizontal axis and also ttromul 
rt common vertical center. 

Coal breaker: A machine for crushing lump coal as tnkon from 
the mine. It is also adapted for cleansing nnd sorting . 
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Oottl 1'0Jll't)//f~r: Ht-l~ CnUYP)'Pt\ 

C1111/ 1!11/il'r: Hul' l'il1k lllllehhw. 
n111l 11'1111111'1'," A m1whinn in whil'lt (11Hll that lmH llolJll 11rnlwn lllltl 

nHR11rte1l i:-i Jinnlly Wl\Hh1•1l to 1l1•privo it of tlw 1l11~t nm! 11irt 
nillll'l'inl-(. 

1\1111111·1·.~.~or: f)t'l' Air 1•11111prl'H~tll'. 
(\11u·c11tmlo1': lit•1wml nunw 11ppliP1l (:11 nil m1u·.hirn•H for 11n1111un

trating t.lrn minlJral YttltM; of 1111 111·0 to 11 Hnmll1•r lrnlk in nl'llm tn 
gt1t ritl of nH llllWh ~n11m·llnonH n111tl•rinl HH pmdiml1!11, 

Cmmwc1·: A11 m111lt·~H lwH or Phnin 1lu\'it''' for l1·1111HJ111rti11g orn or 
cmtl. 

C\oim.~111•1•1• ilwnp: A mnLl'iv1t111·u for ilmnping 1•11rl'l on tho mino 
tippfo, whid1 antoum(frally 1l11mpH tho 1•nr, roHtort•H it to its original 
poHition, nrnl r1!ttu'llH it. to t:lw rnino. 

(}11.~h1•1·: Nl'e Hrenker. 
Dit11111mtl lll'ill: Hl!I\ llrill. 
D1·1·d111!: A machine u1-w1l in phmn· mining whnr11 oitruamH ean uot 

lw 1liwrtml frolll their t:o\ll'.'e Hll m-1 to uxpo:-m tho bed, m· whl'ro 
hmu•h pln1!PrH 1!.i uoL hn\'P HnHidl•ilt wulur for hr<lmnli\'ldng. A 
floating <lr<·tlgo iH 11HP11 for mining gmwl u111for wator; 1t tmct:ion 
t\rt•tlgl\ for "dry" !ll' fond lllillilll-(, J")J'l!dg1•H 11111)' lil\ 1Jivi1loc1 into 
two PiHHHl'H--t:hoH1' 1rni11g it liiw ol lnll'kl'IH on nn nn<lil'~H <!ludu, autl 
t.lwH<' of the 1lippt1r typn, whieh nH11 a Hinglo 111wlrnt Jilw 11 Hlrnun 
Hhovd. 

1>1'ill: A 1mwhino npom!t•tl by Hl:mu11, 1•lm1tridly, or 111m1p1·11HHe<l 
air, for lJOring. 'l'lwy nru of two el11~~1·~, Jllll'<'l1Hi4h'l' nntl r11ht1'Y. 
A p11ret1HHinn 1hill t!<>nHiHIH of 1t ,,yJimll'r in wlii!!lt wnrlrn it piHLou 
1•1trr~·ing a lnug piHtnu rn1l, ltlHl whkh iH Hnppoi·tt1tl in i;nnh n mnn
nor that tho 1lrill, clim1v<\ll !11 tlw mid of t,lw piHtou 1·01!, altPrmttelr 
Htl'ikl'H 1tml h1 with1lrmvn from tho rnek llH tho piHLlm r11dprrn•at11i; 
lnwk nllll forth in Uw 11ylimfor. l\f1•1lllH l\l'O wovi1fod l1y whid1 
tlw piH!on roil nrnl drill tum Hlightly ou tlwir nxil-l 1tftur l'lll'h 
Klrnlrn. Hotnry 1lrilll4 ilifCor from ptn't!llHHivn 1lri1IH in Llw fad tlatt. 
tho 1lrill 11rnk1•H ibi wny into tlw ro('k liy n hnl'inµ; 1wtion JH'rnlu1,(11l 
11y tlw ttxinl rotnlion of thn clrill rrnl. DitmHnHl drillH t11·11 nC Uw 
lattl'I• da~H, tlit1 clrilling tr111l lll'in).( it hollow t!yli11<l1•r m·111u1l with 
tlianu1mlH 1m ilH entting 1m1l. N1!ll 1.i!Ho IJyilmulio lmrinµ; mud1ilw; 
G1t1!1lm, ol:i!, 

firill .~led Rh111·1ir111'r: A 11twit•t1 1lriVl'n hy 1•cm1prPHHtHl air for 
Hlrnrpening HhWlH fur tlrillH, d1mmolur~. 11k. 

R/1.•rlrir! ilri/l: 8et1 Dr.ill. 
Rfrl'fl'i1• loc1111wlir1·: 8011 nlinu ltll'O!llOth'l1, 

.ll'frcil'in 11w11p: Amino pnmp opumtt11l hy d1•ctridty. 
Rie1•11lor: A rnnehinu, 1"mHif!tfoµ; of 1-anfoH nf lnwlw!H t1tbwhml to 

nn ernllPHH nhnin or hl•H, for lit't.ing nn1terialH !l'llm 111ui height lo 
nnothor. 

1'1!1'1ifl': A machine for autmnnth:nlly 1ll'!ivul'ing ore in prop11r 
qnantitit1H mu! a!. tt 1lefinit.o i·att• to Hhunp 11attm·it1H, rt ill gl'irnlm·H, (lie. 

<-h1d<lcl': A irntehhlll hy whid1h11k•.\l1m1 tntll'rtt11l into t\\11 tli<h> n( 
the hmwh, for tho inHertion of plngH ttwl fllntlwr~, by mminoi of 
whieh the blnclrn nni sepm·at<•<l in tho <Jlllll'l'Y· It nmy lH.\ <lrivm1 
by stmun or cnmpreH1.;eil air. 

Oriwity xtamp: 8<1e 8lnmp mill. 
Oi·indm·: R(~e Brnnker; Ball gri111lor; R!amp mill, etc. 
Jfoulayo m1yinc: A Ht:ntimml'y ungi110 for hauling mine ems hy 

uwimH ol t11i l rope or orn lleHA rove HyHtl'ms. 
1 Iead1!1'.' A maehino nseil prinnipnlly for entry 1livi1 ling, espoeially 

where it is not tfoHire<l to maku lump mal, nml wlwn.1 tlrn work 
1unHt lie pmihatl rapi1lly. '.l'lw uuwhilrn onts a oylindm· of c~oal 
ahont. ,1, feet in <litmrntor and about Ii foct in length. 

JI11islhi!f cngin1'.' An ongino for hoisting l\H~n nr mntorials from a 
mine. 

II11<lmulic l>in·ing machi1w: A machinll in wl1ich tho 1'ock <lril1ing_ 
machine iH actuated by the force of Wtttcr nuder pressure, r.ondncted 
by pipes to the breast of tho tunnel. 

IIy1frcmUc coal rnhwr: An appar11tus for breaking down conl by 
means of an expttnding ping worked by hyilrnulic pressure. 

.Taw crnslia: See Brc!alwr. 

Jiu: A lltadli1w in which 1rnu:lmtmti1m iH dfodutl l1y gil'iug 11 
mlurnn of wnL<'l' a pulHating motion, or by giviHg tlw gmting nllll 
H1!ree11, npon whiPh :i 11L1tl of oro lies, n shnrt; l'l~dprtH!:tling motiun, 
the r1•Hhitmwe of t.lw witter lifting np tlw LIL!il on t:Iw 1lown Hl rnlrn 
nf the pb;t.011 or gm ting a111l tho partid<'H l\HHorting llwm~td \'l'H ns 
tlwy Hottlo hack. 'l'ho pl'indple of tho jig iH thn tout!111u-r of t.hu 
par!foles of n lied of ol'l\ in wntol', whcm 1tpprnxim1itt1ly of tlm sm1w 
Hi?.U, hi IU'l'!\Ugo tl\l.\!llHniVOH in lnyl'l'R l\l\t:Cll'!ling to t.hl'il' 1-11wcilic 
gm\'ity wlmn thll be11 iH kopt; Hullidunt.ly npen t.n a1lo\\· Ull1 1mrt:i
eleH to mov1i frooly among then1Hel\'eH. 

1.:ee1•1!: A rnnrnl tnh in whieh tho 1mpamtion iH ofrudrnl hy llll'!UIH 
of Htirl'iug pn1lilluH, iittnclwcl to nn<l opumte(J by a verli1•11l Hlmft 
paHHing np through tho eunfor of tlw tnli, mul hy hnmmol'H Hnto
nwtimtlly Ktriking Uw ontHi<lll nf tho tuh. 

Lm1g-11111ll mininf/ 11uwlti1w: A nuwld1w UHpu<!ially 1ll':;ignml for 
nwlercntting it loug-Wllll foeu. ][; c1111KiH!H of nn Pngilw 11r 111olm· 
nHHllltotl 011 n hn1l frnmo 111ul n htr~u rn1tlor Wlll'11l in thu 111•riplwry 
of whid1 11r11 phwrnl tlw cutttn'H or liitH in a nurntwr Himilm' to that 
11111ployu11 in Hutting the cntturn in tt dinin nntfor nuwhiuo. Tlw 
b1•11 framo iH 1Hom11!1cl on wlm1dH which rim oiUll'r. on It Hingh1 
rail nr nn ur1linm·y tl'lwk lni1l pttralld to thu fn11u o[ tho t~mtl. In 
imwhiiwH nf t;hn Sn11iv1u1 t;yp1• tho t•nl.tl\r l'OllHiHt·H of n hllr 11f nhlung 
Klrnp11, on wltit'h ruuK a 1•lrnin ''1tl'l'yi11g 11utt1wH or hit.H. '.l'hiH h11r iH 
Kii11illlr to thnt; UHu1l in t.hn l'ltain m1ttN 111twhino. '!'ho mnchin11 
trtwnlH along th11 bottom of thn n1inn 1111 11 lint; Hl.l1l'l 1-1ho(1 1 rnilK bt,ing 
nmwt:PHHlll'Y for ilH nporntion. 'l'lrn 111Mllim1 llLkt•H itH mot"iun nlnnµ 
t.h\1 fm·n frnm n fo1!1l <!lrnin. 

Jllld1m1il'lll 1:1111·11c111:I': Hm1 Unn\'o~·m·. 
ilfill: f4p11 Rtn111p mill. 
Miw f1wmn11lil'I': Nnu1H, 1•mupn(\Uy !milt, \rn,11lll1iti1'11 f111• rum ln 

rnim1H. !11 Uw Htoiun 111iun !1wD11111!h'(\ t.lw w11.t<'I' tnnk i:-i Hl'L n\'l'l' 
tJJ(I huil11r, awl tlin HillolrnHtnck un1l Lt1p of llw cnl1 m·11 on tl hwul 
low (l!lonµ;h to p!!rn1il; untmm•11 into tho miiw JlllHl"ngl'K. '1'1111 t'!llll· 

Jil't'HHl'(l llil' 111l!OlllOliVt! l'Pqllfrl\H !\ Hllltinlllll'Y tiil' (~Olll}ll'('H1'illµ plnu(; 
a111l UHUnlly piptl lilH'H to (!(lllVl\)' thll l\lltllpl'l'HHU<l ttlt• ln l'(ll\V\!Hlt•ut 

pointH in Lhu minn for 11hnrµ;i111-( pnt'[lOHl'H. '!'ho l\ll'dI'iil lnc1n1111ti\'t' 
nJHo l'l'<J!lil'1'H n I H1w1H· go1wrating Htution nucl iH 01wr11h11l iu 1t 1111trn1t•r 
Hi1nilllr to nn l'lnd.l'ic trolh1y !!Ill', m~ing a co1ul11l!t:ing wirP 11limg t:ho 
ltaulngo riuul. A vmfation of t.110 t•lP1!t1·it1 ndnu lrn•omotivw-1 iR t.ht1 
mck mil ltH'.Ollloth•t1. 'l'hiR luc11Lltoli1·<1 ii< propoll1•d liy Hprodn•t 
wlwelH tlml: nwHlt with tho Htl1tin11nt·y !'IWk luicl pm·nlh•I with tho 
mil, tho nlijtH~t lll\iug to olitnin 11 gt'(1aL llrawlmr pull from n lighL 
loenmotivti of Hnmll nutlino c1imo11Him1~. II: iH a!Ho nlilo t:o 1:1imh 
Htuop grmloH. Tho Plcwt.ri1~ em·wnt iH 1'nrrie1! to tho loeornol:i1•l1 in 
l:hn nwk 11rnl r11t:11r1rn1l in l".llll tr1wk rnit. 

Ore T1rmX·er: NC'u Br1•nk1n" 
01•(• r•111i111!1fl'I'.' Ron Conveyur. 
Ori' m·1rnlwt: Reo Br0tikt'I'. 
l'inl~ m<w/1!-111': A. rcdp1·11c1\t.ing l)t\W\1\1\\i\'t) mac.him\ \lSPr\ t() shmw 

or nn<llln:nt c•onl, nte. In nn<l<1r1mtt.i11g tlm nrnchhw is monntt\<l 1m 
Hn11tll wlwnlR; in Rhenring, tiHJAll nm nmwvrnl 1u111 liuge wheels 
Hn listit;ntc-1!. 

l'nemnatio drill: Soo Drill. 
l'nm11mti11 pump: A pmnp opomtetl l1y eomprPRA<'d air. 
1'11em11r1tio .~tam11: 800 Ntamp mill. 
.l'u1Hmnetn: A wnter raiHing <lovico on tlrn prirwiplt1 of tllll t:lnvory 

engiiw. It will misc watm· by s1rntion to tt hoigh t of about 20 foot 
nncl, if noeesBm·y, force it ton height of nhont 100 fo11t. .rtR utility 
in mining operations lies in tho fllc:t that it will pnmp nnythtng 
thnl; t•11n g1it pnst tho vnlvc!s, inelnding mud, gravel, ete. 

.l'.lllvm·izer: 8(ie Holl crusher; Ball grinder; Stamp mill, lit<!. 
Pump: Sell Steam pump; Sinking pump; Pnlsometer, cte. 
Ricldle: A slmldng screen with piano sm!nce. They may lm 

1livirlctl into fonr gronps-shnking screens having 1111 omlwise or 
si11owise mot.ion in the plane of the screen, or nearly so, with or 
without a linmp; pulsating screens having an up-m1d-1Jown motion 
pcrpcndicnlnr, or nearly so, to the plane of the screcm; gymt.ing 
screens with a circular 01· elliptkal motion in the phuw nf thH 
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screen; gyrating seree1rn with motion in a Yertfoal plane pamllel 
to their lengths. 

Rnck lm~akm•: See Brenlwr. 
Rnll a·uxhci': A rnaehine for crnRhiug nn1 to <1lliinito HizeH. In 

roll ernshern the uro if; 'liroken bet.ween two l'.y1irnlers revolving in 
opposite diroctionH nu pumllel horizontal axcH. 

Roller mill: A fnrtn of <'.l'nHhing nuwhine in whieh the t'.l'UHhinp; 
is clone hy rnllers moving m·onml iu n horizontal pan. 'l'hoy nre 
of two general type~, radial and eentrifngal. In tho mdfal roller 
mill the nxiH of tht1 roller iH a continuation of tlrn m1lial al'm. 
'l'lw rollms of the l'.l'lltrifngal mill nwolrn on intlepon<lm1t nxes 
Imel aro free to swing 011t11·1ml in a 1wlial <lirl'dion, the mpid 
revolntiou of the <:tmtml spindlu cttnHinp: tho rollliroi to press 
agaiuHt tt hanlenerl ring <lie in Uw Kidc nf thu pm1. See, tilso, 
Chilfau n1ill. 

81~recn, j'~/l(/lviny: A eylhulriclll rotltting dtwicL\ {'(lllHisting or 
perforated plate or woven wire for nsRorting material into cliffereut 
sizes. See, also, Tronunel. 

Screm, Rl1akm'.' A tfovice m1ulL1 oi perfnmt0<l plate, hurK, or woven 
wire, to wllid1 is im1uirte1l it reeipi·cH'.ating motion for tho pmposo 
of Ht>parnting nmterial into lHf'fonmt ~iztiH. Seo, alsn, RidtHe. 

Sl11r,ft 1?:1'ccwat1n·: A AyAttnu of appnmtnH for siukiug Hlmfts in conl 
mineK. 

8lwa.1·ci·: A nrnt•.hine for maki11gYt1rtirn1l entH in a Htmtmu of coal. 
See, also, Pick mnc·.hine. 

Sinkirirr 1mmp: I'mfahle pump tlBt•<l to drain wnter from thn Rhaft, 
bottom. It is t~speefally it<ln.ptPtl 1o the reuovery nf llootlml lnirwH. 
These pnmpR nrc snspemled by a dmin at.tndw1l to eyobnlb; in tlw 
p11111p, and nre provided with damps for att:aehin!-( them to the 
timbers in the shaft when it is desirn1l tn 1\x tlwm in position tem
pomrily. As the i;haft get,~ lli:epm" the e!minrnny ho lengtltlmecl 
and an extm joint phlcml 011 tlrn uppt'l' mul of \.hl\ <folivm·y pip(\, 
A singlo steam i1ipo cluwn the Hlutft HnripliPs both thu sinking 
pn!llp and the main pump. Bleotl'io sinking immpH nro operated 
by electrieity gmumtted in it Anrfueo power phrn t. 

8/a.m:p mill: A mill for 1·rnlndug m·c•H ton eomminute11 stlttn pre
pamt.01')' to oxtriwling the predous metnlH hy mrntlganmtimL 
Stamps may 110 rli yiderl into thrOB d11ssos: Stemn ~tamps, pmmnuttic 
and spring stnmpr;, and gmvity stmnps. In tho li.rHt-nnnw1l elnHs the 
pestles are raise<! nncl forced 1lown by it Htmuu piston. In pnen
matic ancl spring stampK the power fur li(ting and fnl'eing down the 
stamp is applie<l 1W u erauk, \\'hill\ tlH\ Hhoek to thll uuwhino and 
tlu1 vm•iation of kmgt.h of stroke l\l'll takl\11 up hy an 1th- enshinn 
m lly n spTing. The pe~tlos nf a griwhy stamp nre raised by 
power and foll by thoir own weigbt. 

Btenm drill: Bee Drill. 
8temn 1mmp: Forco pu1np operatlKl by Atmun acting upon the 

tiiston of a steam ongine directly conneot:t,<l to the pump. 
Steam siamp: Seo Stamp mill. 
Trommel: A revolving seroen, usm1lly cylin1lrieal in Hhnpn, in 

which ore iH i;croem~d b}' cau8ing H to sli<le by tho rovolutinn of t!tti 
acrel'n instead of n shaking mowment. Tamlmn tromrnP!H havti 
sereens of two or more sizes on tho H!tll\l\ Ahaft, formiug one con
thmous cylindrical or conical imrfaee. Co11t'.e11tric. troumH11H luw~1 
two m more screens place1l one ontBi<le or tlw other on the samo 
1Jlmfts. 

Undcr1:ntting111acll'i.ne: l'l:Iaehiiw for nn11t!rtmtti11g conl int.ho mine. 
See, also, Pick machine; Chain cutter uuichino, etc. 

Fanner: A maehirw for Repnrating lwiwy minornlH from lighter 
by gently Hlmking oi· vanning, the mild ngitaliun keeping tho Jll\1'

.f.icleH of the lighter mineral in RllHpenRion whilu !ho pnrt:ivlm! of 
the heavier mineml sink to tho bottom. 

Ventilatinq.fan: A blower or ventihitor for i;npplyiug nit· to rnines. 

XVII. 

QUAN'ITrY ANl> VALUID (}]<' l'IWIJUOTS. 

Scnpe 1if tlw stati8tl1:s.-··For clmsus pnrprn:ins the pro
llnctive indtrntries of the country itro. cliYiclcd into four 
broad grouvs--agricnltm·l\ mtinufactm·ei';, rnirling, 1rn1\ 
ifaheries. It hns heen the encleiwor since :1870 t.o prP
serve the distinction between these groups~ hut tilt' 
trend of industrin.1 development has been townrd t lw 
consolidation of intcwests so m; to hring under om• 
manngement the production of hoth the rnw nmtcrin l 
nucl tlu.,, liuishcd product. This tendency is especin lly 
noticmtble in mining {l,ml manufacturing, 1•n<1 has c1u1st>1' 
these industries to ovcrhtp at n11111y points, making ll 

stiitisticttl sep1tration impoi;;i-;ihle. 'I'lw rehttionship 
between the t.wo industries i8 discussed 011 page n. It 
is evident. that the clifilcultie8 r1ttonding n sept1r1ttfo11 
nrc increasing- with the development of tlw rosomt•ns of 
tho country. If both industries were cunrnerntt'd nt 
t.lrn sn.mc tinrn, it wonM 1>e possihle to 1.;o word tl11• 
Acliednle 11s to obtnin a consistent rt~port, ('ovoring tht• 
entire opernJ.ions imcl at tho smno Umo mitko a. imte.ti~ 
ciihle sepamtion of the Ht!1t,istic::;. On the otlrnr !mud, 
mines and qw1rrie8 itn'- n branch of the extmetin'
inclust;ries, which include all those i11dm1tries dealiug iu 
tho natural products of the mirth and are, in theory nt 
least, l\llicd to i•gricnltnre, but the shttist.fos 0£ ngri· 
enlture i'or tlrn Twelfth Oonsns do not, indndc any dntH 
relating to mines or qnarries. 1 

The limibitions of the sb1tistic!'l for m11nn:factnres ltl'(' 

not so mtsily defined. Section 7 of the act of Uongrt'i<~ 
of Mn,rch B, 18DD, providing for the Twnlfth 1tnd :-mli
r:mqnent censuses, confined the inquiry to " manuftH'· 
turing 1.mcl mechanical establishments.'' H the 1nw had 
not, contained speeinl provision for a mining ceni'us~ 
this section '\>vould in tL11 proh\bility h1we. boon ('on
strued to eover mines and q1111rries, as was done in <~1•rl.'· 
Ct\n8uKcs. In the absence o:f n clireet provision of 1n.w. 
the limifaition o:f the census of mann:En,ctures wn::; not. 
1ixoc1 1irhit;rn,rily, bnt ·was determined by the conditio11" 
nnd rcc1nirement:s of those industries which are on till' 
border 'line between mining and numufactnring. Thi,.; 
hrtH resulted in some dupliention in tho st11tistic:-; 11f 

production. For institnce, 1111 estn,blislunont eng·aged in 
the nuinnfocture of cement that opcmted u, quu.ny from 
which it obtained the raw mat·erial was rr.portod as tt 

manufactory, but it was also reported in the mini 111,! 

census as n quarry. 
The two industries being thus interdopcmdent, tlw 

clnpli.cation incident to the combinntiou of their procl
ncts ean be eliminated only by nscertaining tho qmrn-

- . 
1 Twelfth Census, Heport on Agriculture, Part I, pages xiii nnil xi\', 
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tit,y and Ynlno of thn mining procln<'t:-1 conH11mcd in 
nmunfaetnrll. Thhi wns ntfomptP<l at tho Twlllftli Cm1HUH 
l>y obtaining from 1rntnut'ncturp1•:-1 tho uo:-it of nmtnria!H 
purchn:-1Pd in n rnw :-ihttP .. 

8t101d11rd <{t' 1111'llNlll't'1J11•11t.-·1n st1itifitie:-1 of nmunfne
tm·p:-1 tlw :-;tand1tl'cl of llH'tlHlll'PlllPnt i.-; limit.Pd to the 
<lollnr btw1w:-10 of tlrn gTl'at <lin'r:-iit.y of proclnet:-1 1Ut<l 
Urn iutpo:-;:-iihility ol' ohtniniug· a unifot·m unit of qwu1-
tity. For :-;imilnr l'Pitsm1s the s1111w unit ol' 11wnH1n·o
ll'l\nt is ll:-il'd i 11 p1·eso11ting thn totnl for all mining 
product:-1. 'l'lw <JnnnLit.y is a llJOJ'l' oxn<'t indieat.ion o:J' 
tho r<dttLiyo h11porhuw1• ol' 1t ginn produet. Umn is it;i.; 

rnlirn, .iwd thn q11n11t,ity i:-1 :-1how11 for tlrn nm:jodty o"I' 
[.)w lllll\Pl'lt)H; hut ()ll' iJupo,.;:-;j]ijJity Ol applying tJd:-1 
.~tm1dnril is J'om1d wlwn nn nt'.t<>wpt' i.'I mnclo to rcr.ln('o 
thn clifl'nrent, tmi1:-i !:o n uniform l>a:-ii:-1 nncl µ:i\·o to rnwlt 
it:.1 t.nw Wt1ig·ht. Fo1• iu,.;btnet'., tlwrt• WPl't'. il;l,l)G7,410 
long· tom1 of iron nrn, ~Hl,!140, i l O long tn11K of iinLlirn
eitn crntl, :ll\O,:l Lt\,s,i.1: :-;hort. tons of hit.umiuonx t~o1d, 
lill,.Mi7,7 li'i Ollll<'<'H of gold nntl ).lil\'OI', H·l·,\.l.!11. Hn:-ib ot' 
<piieksilvt•1·, itlHl S!l,~it"i,illl:! hn.1·1·l'lK of pot.l'Oll\nlll r<'
portncl ns protltH·Pd i11 !'lw lfnitP<l t\tate:-1 dnl'ing· thn yn1i1· 
l!IO:l. ThPHO YttrionK units 1•11u not Jw. rndw·<'<l tn n nui
form 1.mKi:-1, nrnl Llw aggT<'gat<' \'nltw h1 ll<'Ct\:-1:-11irily HK1•<l 
in }ll'l':-ll'llt.ing· tho total. Tlw Ynltw of thn 1rnn111~l pro
tluetion of gol<l tt)l(l :-iih·<'t' 1rn:-1 1tlmo:-1t lmH 11:-1 gTont its 

that of tt11thmcito and liitu1uinons eonl, hut thrn·n Wl'I'!\ 

lll'IU'ly tPn timPH ns nrn11y Wllg'l'-Pltl'IH'l':-1 <'mplo~'!\cl in t:lrn 
proclnctiou of co1tl n:-1 in t.hl' pr()(lnd.ion of tho prnd<ntK 
nrntnk 

Tlw (\hnngt\H iu mltm pill' unit lrnrn roHnltncl in a 
tfoct'Ptum in the totnl vn.irn.1 of !'Prtitin pl'ocluct:-1, tdt;hough 
tho qimnt.ity hns iiw1·1\1t:-11•t1, while for ofilWl'K the pel'
twnfag·n oi: incl'<'nso iu Llw total vulun hns nxco11doll tlmt 
of tlm total qtmntity. B,r thp ttHl' of th11 qrntntity the 
llllt~mbtintioH dnn to llnct1rntion in prieeil itl'O elimi-
1tntnd, 'l'al>lP o~. whid1 :-1l10w:-1 !ilto prodrwtion and 
eomnwrc•.inl ''nlno of Hiln•r for i;oloetccl :yrntrH, a.-; nom
putec1 hy tho DirPt•tor of tlrn :Mint, illnHt.mtns, for two 
pnriocls, tho hwrmsn in rpmntity 1wcompnnioc\ hy 11 <lll
t•.ronso in Yttltt!\, 1t11cl for tlu·oo iwriorhi, tho inermtsc1 in 
qtmntity 1weomp1wil'<1 hy a :-inmllnl' i11crP1t:-1n in valno. 

'l'Am,g 58.-i'r1Ul11ction 1wd crm1.111e1·cial 1•H!1w qj' xilvl'I'. 

l'O?\ll\fl~IWIA J, Y AJ,l.fg, 

Foi• thr<l<' of tlH' ]H\l'LlH\s 1-1hown in (,]H' 1tlim•11 tnhl(\ 
tho pm'l•t111t.agn ol' irn·rP1ts11 in t.JH, qmtu!it~· of Kilnn· 
J.ll'<Hlm:rnl l\X(',(\(\(l(\(l tlw It\Cl'(\llSt\ lit (IOlllllWl'(littl \'lthw, 
nn<l for two tht11·11 w1t:-1 1111 ahsolutn cfom'PllHO in Ynhw 
with n Hnrnll rntt1 of i1wrn1t:-10 in q11n.11Ht.~·. 'I'lw g-r111ti:!'H(~ 
diffnrP.rnm i:-i Hhown for· Uw Jllll'it>d !'rnm fi'll·l· to l\10~. 
'.l'lll\ }H'otliw.tion J'ol' .l !IO~ showPtl n11 inerrntst1 of 
tl,!lflo,nno muwo:-1, or l~. l JH'l' 1•1101'. O\'t'l' tlw prrnhwtion 
of UW4·, whilc1 (;ho t•omnwrl'i1LI \'ahm dt1cr1'n:-1< 1d hr 
~ 1 ') ~ ·1 I . 'l'I . ~ .. ,00·1 ,ooo, or l ,,1: ]WI' ct1nt. . wr11 w11H ahm a 11oormtHI' 
of $:\, 7 rn,ooo, or ll. ~ pot· N111t., in tlw ynhw rcportt1cl 
for lllO~ !tH (\Olllp1m1d with l HO l, although tlw pro
dnct.iou iiwrPaHncl by 91:!Cl,O!l0 lin(\ <Hm1•.0H, or tivo-tontb1:1 
of J. pnr t·bnt •• 

Whifo in tho casn of Hi11•01• tlw protlnction has 
inm·<~n:-;ocl moro mpidly thnn tho v11lno, tho l'CWOl'HC fa 
!Jrno f:or t\01.d.t t;ho vahw luwing ill<'l'on1-1od mom mpklly 
tlrnn t.he production. 'l.'hiH iH shown hy tho :following 
hthlo, g-.idng tho qrnu1Lity, v1tlttt\ and porccmtngo of 
incroaHo in tho pl'odnction of nnthrnoito tind bitnrninous 
'con.I: 

TAnr.1~ trn.-P1w111rc·rrnN OF J\N'L'IIRAUITg ANn BI'.rlTMJNOTrn coAL.1 

YE,\Jt, 

l~H}:: :::::::::::: ::: : . : : ::: : : : : : : ::: : : : : : · :: : ·::::: :: ::::::: 

Hhurt 1ol1H, 

117, 001, 2aH 
17U, 82!1, 071 

JHtl'ort·IH'O.......................... . . . . . . . . . . . . . . . . . . .•il I 1127, rma 
18flH.. .•.•. .. . . . . .. • . . . •• . . . . . • . . . • • • . . . . . . . . . . . •• . . . • . • . . . 219, 9711, 2H7 
l8~\J.......................................................... 25:l, 74I, lU2 

Illlfon•m·•· ........................................... . 

1m:~::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
l)if\'Ol'Ulll!t!, ......•... ... , .•...•... ,. ,, , , .. •••••••·•••· 

3:1, 76'1, D2o 

21\l, D76, 2G7 
30.l, 590, '180 

81, Glj, 172 

Pol'(\lnlt 11f 
htul'tHlEIU. 

15, 3 

117.1 

A1nmmt. 

$117I188, <JOO 
207, 5!HI, SIU 

············• 

1)0, 377, 081 

208, 023, 250 
21\Ci, 09•1, 23·1 

4R, 070, 08'1 

208, 023, 250 
307, 032, 069 

159, 008, ~lV 

AVl~ltAng PJUCF! 1'mt AVJ~ltA(fR NUMBl~lt op 
TON, n:iri>r.nYI~J;;.i..;. 

l'or cont of l't•r et•nt of 
Jncrcnso. Amount. lneronsu. 

$0.99·1 
i. rau 

77.l ti. lllG 16.7 

0. uo 
1. 01 

-"--·-·--·-·-··~·-· 

28.1 O,Oll 11.ll 

o. 95 
1. 22 

----
76.'1 o, 27 2H,.l 

Nmnlior Per nout of 
' incm .. ~nso. 

20f>, 803 
8-il, U43 

Ulli,l·IO 

401, 221 
•llU, !l:1ri 

11,1J.1 

'1!11,221 
filR, 197 

llli, U711 

nn.2 

2.3 

1 United Stntt•s Goologk1tl Smvoy, "Minoml lloHomccs of the United Stn.lcs," 1902. 
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The per cont of increase in the v1tlnc of the produc
tion of coal for each of the periods covered by the 11bove 
statement 'int8 gl'!mtly in excess of the percentago of in
crease in production and in tho nmnbcr of cm1ployecs 
engttgecl in the industry. Tim prodnetJon for rnu2, HS 

comprtred with 181l8, incrcnsecl by 81,HH,17:3 short tons, 
or 37.1 per cent, while the value increased $1iill,008,81!l, 
or 7G.4 per cent, the avemgo v1tlno pm ton increasing 
27 cents, or 28.J per cent, and the number of mnployecs 
1Hl,ll7fl, or 2H.2 per cent. 

Tho ineren8o in value does not convey a correct ide::t 
of tho importance o.f tho industry from tho 8b1nclpoint 
of employment, bnt there is a close :dlinity betwecm the 
quantity of the procluet nnd thn nmubur of wiigc-en.rnN's. 
The product.ion of it mine depends upon tlw thiclrness 
of the vein; the purity of tho ore; the mti;c of working, 
ns influenced, for ex!tmple, hy the 1rnccssity :for dmin
n.gc; the ability and l~ncrgy of the snperintnmlent 11ncl 
bosses; and the state of the labor umrkct and thn clmr
ttcter of the laborer8. All oJ' those factors iufluenco the 
cost o:f prodnction, which also depends upon Uie price 
of supplies, tho :freight clrnrges of tmnsporttttiou com
p::tnics, and the character of tlrn iirntnciitl mmmg:mncnt. 

Yithte r{f p1•od1td8 fo;• 1tJOi3.---The v:tluo ol' product 
reported at the census of :1D02 waH the value f, o. b. a(; 
the mine or qua.rry of all miucml or 8!:one minod dur
ing- tho ycnr. A simil::tr vtt!ne wits givon for Um pro
duction o:f petl'olmun, but for natul'n,l gas tho vnlne 
rcportticl was the prico to the co11R1mwr ns ohtttincd 
from the books of the eompanie:;. The totnl vn lne of 
products for all mines, qnnrries, ttncl wells amonn tod to 
$7fl6,828,417. As exphtincd on pagm; H 1111<1 10, in r;ome 
instances this V!Llno includer; prodncts tlmt lmvo lmen 
subjected to m1u111facturi11g procOS8llH carried on at the 
rnino or fJU11l'l'Y· It, i.'l tlrn mnonu!; recdvo<l hy the 
opemtors of the mines or qmn·rios uud Hhnuld not ho 
confused with the vnlne of tho metallic contents o1' ores, 
such us rcfinnd gold :wd silver or Ji110 !Pitel, whie!t :tre 
sometime:,; classed n::; fl part of the v1dno of tho mi.nernl 
products of the country. The total mluo of tho uom
rnerci::tl mincml proclnction reportod hy tho United 
Stn.to:,; Geological Survey ammmtod to $l,2Go,mn,415 
for the yenr HJ02. The cliffernncc between this value 
and tho eonsns vnlue is exphinod on pttgC8 12D to 131. 

The vnlne of tho products reported at the census of 
1902 is shown for each of the different classe::; of min
erals, and these clnsses aro abo grollpecl in order to 
bring together the prodncts of tt similar dmrncter or 
o:f which similar uses are made. In 1tll cases where the 
quantity o:F. the product could be rnported it is pre
sented in con11cction with its value, and tho statistic:> arc 
discussed in detail in the scpnmte reportR for each 
mineral. The salaries, wageB, and expenses report,od 
for each mineml cover the development work cmrried 
on during the year at productive mines, and their sum 
for some mines necessarily exceeds the vitlno of the 
products. In the natural gas industry the expenses 

incident, to distribution are clrnrged to tlrn state in 
which they wore incnrred, whilo the value is reported 
for the state from which the product was obtrtinucl. 
For these rtnd other reasons the expensPs sl10nld not 
ho considered as indicating- the cost of till\ product, nor 
tho difference between the total expenses ancl tho Vttlue 
of tho product as the prniit of mining opemtiomi. 

The Rtatistics o:f production arc discu8sccl in clntllil in 
tho separate reports for the clitl'crent minemls tLnd al:,;o 
in the prcRtmfation by state8. 

The following stnteme11t Rhows tho vahw of tho 
products :for all minemlR gronpocl ittt•ording· to their 
chumcter or uses and tho percentage that each gToup 
is of the total: 

Vitl1w <!f prorlnc/x for gronpx r!f 11u'.111·r1t!.< 11111/ 11n·1·1~11ta11r. l'l(('/i fa f!f I/tr. 
tolrtl: J!iO!!. 

IWO\TI1
• 

'l'nt1il ......................................... . 

~lulnlllc ....................................... . 
l~Llt.1 1 •..•...........• ' ..................•....•.. 
Htr1wmr11l 11111t\!rl11JH ................................ . 
Ahr11Hl\'t1 lllt1te1'11\IH ................................ . 
Chm11kr1l m11terl11lH .......................... . 
l'igmentH ••••••.••.•••......••••...•............•....• 
Mi1-4eL1lhuwm1H ....................................... . 

l'lUIJJlT(~'f/{, 

Y11.hw. 

$791), S~ti,.ll 7 

l't1l' 1·e11t 
ollotal. 

um, o 

~7.0 
fl8.0 
1:.l. 1 
U.:.l 
t. a 
1).1 
0.-1 

OE tho $7!Hl,82G,.l17 reportod n8 (;he vitlnc of prodncts 
of miucs, qnarries, ttllfl wnlls, $4GD,2!l7,H71, or i'iii.U pm· 
ecnt., is included in Llw group of "fouls," composed o.f 
coal, petrolonm, itnd natnrnl gu8. '.I'he production for 
tho "metallic" group, which incl nclei-; copper ore, go ltl 
and silver, iron ore, lead and zinc orn, nmngturnsn ore, 
uncl qnieksilver, wns valued at $215,4:Ml,5H7, or 27 per 
cent. 'rhe 8tructuml nmterial8, comprising i-;tmw, 
cement, chty, and sbto, wore valncd at $OH,H70,55H, or 
12.1 por cent. All other Hrilisbmco8 ol>taiuocl from 
minos and quarries were valued at $15,704,!iOO, or 2 
per eont of the total. It appmirs, theeC\forc, tlu~t the 
mineral products of the country arn composed nn·y 
lttrgoly of fool:; and metallic ores, those two g1·oup::; 
for1uiug 85. 0 per cent of the total. 

'.l'he proportions of the total vitlne of tho prodtu~t:> 
obtained from the mines rtud <prnrries in <lifforent geo
gmphic division:,; of the United Stater; are shown by 
the following statement: 

Vahw qf 1n·tnlnct.~ by r1eoyl'ltphic divisions: 100;J, 

I>I\'IHl<lN. Vnlne of Por et.lnt 
11roduetH. of totnl. 

Unikel St11lt'H ......................... . 

North A tlmitic ............................... . 
South At11rntin .................................... . 
North Centrul .......................... .. 
Son th Centml ............................... . 
''rester11 ........................ _ ....................... . 

1 Inclurles v11luc of Alaslrnn co11l nnd Hawalirm stone products, 
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The North Atlnntiv. arnl t-Jw North CPnt,ml l'tntm; ('O\'m' 

the prirn·ipttl rninnrul pmrliwing HUt;tionH of the \1m111-
try. Tho value of tlrn productl' of tlw two tli dsiom; 
muonntt\ll to $fdll,Hl1,c1i'il, or lW pur cent ol' tlw total 
for tlw U nitnd Stattis. Of the $27±,4B6,8ll) ruportml 
ns the wlne of produet::; for the North Atlnutie 1-;('ates, 
$:!3H,871,H7, or 8lUl per e1>.11t, WttH ohtainncl from tho 
mino;-;, qiutrries, and wullH of thn st1ito of P!mmivlnmitt, 
'l'lw prodnets of Lhis i:;'tato worn cornpos<\d VOl'j; larg-nly 
ol' coal, petrohmm, and w~tnml gas. Fiwh; WC\l't\ 1dHo 
the p1wlominat.ing mhH1mlH in thn Nor th C\m tml !li vi
sion, tlwir prod1l<'tiou 1uumrnti11g· to $lH~ 1 0;-n,oH8, or 
f>:l.4: pPr cent of tlw total. 

Tlw value of tho in·o(ltwtion of t:Iw "r ostnru Ht1tt!\8 
wnH only lH. 7 per eon t of tho total for tho U nil.nd t:ltatos. 
'l'lw ehit'I' products WOJ'I\ goi<l n nd siln1r, <~oppnr on\, 

nrnl l\\ad mul zinc oro, tlrn produetinn ol' thrnm minnrnls 
mnom1ting· to $107,H-ll,021 in vnlno, or 7~.4: per cont ot' 
tho tobtl for thh; diviHion. 

Tho Ynluo of tho production of tho South .Atlanti<" 
itml. Kout;h Cnntrn.l Hbttns nmonutod to $1~ l,Hlfi,ill>T, or 
lfi.H pc'r cent of Urn tobtl for the Unit.ml StatoH. 

Fid·uo J)(!J' nnlt (if' 1J11!IMW'1!.-·-Tlw groat v1trioty of 
minemls indmlrnl in th<1 eonHl\H rnpmtH mid t:hl\ wido 
\'1tl'i1ttiOU ill thll \lttltlll of' prodrtets l'UHl.!'i<l(:H tJi(\ tum of 
lignr11H iu llHcortttining· thn llYt\l'llg'l\ rnhw per ton or 
otLHn' uni('. of prodtwticm, tlwm lining \1ompn.rativ1~ly 
'fnw minerals for which tho C'.etlHUH HtaLiHtiuH e:m ho nHod 
l'or tl1iH pm•poso. 'l'hhi i::> illnHtrntPd hy tho following 
co111p11mLivn lin.hlo, preHonting· t:lw qn1mtit •. v, vidtw, nnd 
lW<'l'ttgn vahw por nnit of llll'.llHlll't\ t'or Hoieutml mim•ml::i: 

'l',u11,g 00.-COi\ll'AIL\.'l'l\'E HUi\li\IARY <W <iUAN'L'I'J'Y, YALlfE, ANll AVKRAllJ•: VALl!Jo: l'lo:H UNIT 01" l\IEAHUltE 01r 
l'Wll HlC'l'8 FOH HELEUTIW l\IINEHALH: 1\l02 ANI> lHH\l. 
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2 StOIWA. 

°' 'J1roy ounc1c~, 
1n Inel 1H\cs 1111111 pll\stm·, mile!nuil pl1tHtcr, nml <•t·mlc gypHmn. 

n Not niportcll. 
4 Illll'rels, 
r. Long tonH, 
o Copper contcnlH of 1111 oreH mhw1l. 
T Pounds. 
B Fine gold contents ol 11m•lfcr1111s m·t•H m11l pl1wer hulllon. 

11 No1111rgcntiforot1H ltm(l oro nnd lcl\Cl cnnttmtH or nrgcut!lcrm1H 1111<1 <'Ill" 
per ores. 

JI V1tllHJH llllt HCplirt\blo iu 1889. 
rn I1wluclcH slnto ground nH n 1ilg11H!nt1 2,00ll loug tons, v11lne $~U,llllll. 
M FhtHlrn. 
rn 7.lnc oro 11,ml zinc uonlcnlH of l\\lr!Icro1rn 1L11rl nrgenlikrm1s nreH. 



126 MINES AND QUARRIES. 

While, with a few notable exceptions, the iwemge 
values per unit for the minerals included in the above 
htble indicate a geneml increase in rno2 as compared 
with 188D, the iwerages should not be accepted as 
reflecting the fLCtual conditions. As explained on pages 
8 and 9, the proclncts were not reported at the two cen
suses on a uuiform basis. 'l'he theory of hoth censuses 
was evidently to report, as a rule, the crnde proclncts, 
but in a number of cases refined or partially refined prod
ucts were necessarily included. It i>i impossible to deter
mirrn the (~x11et extent to which the partially rnann
fuctnred in·ocluct has been included in the totab for 
either census. The 11rnmtities and value of coal, iron 
ore, petroleum, imd other minerals for which a crude 
procluct is necessarily reportc\d, or of lmhrstones, mill
stones, oilstoncs, cement, and other suhstlwces reported 
in a manufactnred or pttrtiuJly mannfactnred state may 
be accepted as a basis for computing the iwerttge valne, 
although these ·values are in every im;bmcfo the value 
f. o. b. at the mine imd include different grades of a 
general cln.ss or group. For. instntwe, different ynrie
ties of cement and different grades of the smne variety 
are incluclecl in the totrils for both consuses; therefore 
an average price obtaiuecl from ::mch !t combination hai:l 
little significance. Whern practicnble the nvemgo value 
per unit is given in the reports on the separate rninemlH. 

By-p1'oduot8.-In adopting t.he cfassilimit.ion of min-

emls used hY tho United SttttoH G(•nlog·iC'nl ~m·n•y it 
was ·necessm:y to ttHsign to certnin elnss(\S pt•odncts oh· 
fained from mim~s 01· qrntrl'ies rnporte<l und(~l' othl'r 
chtssifictttions. Tho ('lttss of produds it11·lnd<'(l in I hl• 
totals for mwh mineral arn dcs(~rilwd in t.Iw s1•par1ll!' 
reports aud ttlso in the discussiou of "1•lnssilh·atio11.'' 
png·es 24 to 85. This method of ttssign inµ: till\ prodtll'h 
found the widest application iu tlw gronp of "tthrnsin• 
materials." Of the total vnlne--lt\l,177, 711, rPport1•1l 
for this group of miiwrals·-·-~cl±·l,,MW, 01· iii. 7 P<'L' !'Pill. 

represent:,.; produds ohtained from qmu·t·h•s itwlttdl'd in 
other chlssitieatimrn and nndcr whil'h th1 1 stnti14i1•s fut• 
employees 1wcl wages 1tncl expeusPs 1tr1• showu. 

In :four of the clnssos of nuitPrinls i11!'htdP1l undPr 
abrasives a portion of tho prodn1·.ts was olitnit11•d from 
quarries hrnlnded nrnkr otlll'r elnss(~S of rni111•r1tls. ( )f 
the $6fl7,-UH reported tts the valtw of µ:rinc1sto1ws 111111 
pulpstouos, $±08, O!W, or tiUA }Jl\I' 1·1~11 (, was o lil'n i11Pd 
from qnarrie:-; i nC! ucletl uml<'l' tho chtssifo·atio11 o I' "sn rnl ·
stones and qn1irt:1.ite:-;." 'l'his nthw, $.l,P:l,llllti, shonld 
therefore be added to tho classification nf sawlslmtPs awl 
qwirt:1.ite:o in orclor to obtain ti v1thw ('or1sistp11f. with tlw 
sulal'ies, wages, 1t!l(l otlwr oxpPnst!s. 

The following statm11m1t slrnws tlw qnantit,y ttll(l rnltw 
of ettch class of products iududt!d umk1· tt1>1·as.in Hiil· 

torittl::; and also tho c1um1tity au<l Ynhw of <'tH'h 1·!11..;s 
o htainod from otlwr clttHsilimtions: 

Abra8foe mater'i1tl8 rtnd t/w q1tant·ity 1u11Z ·o<due r!f' N1to/i, ·mttte1'1;(f/8 obta/ned fl•m11. q111w1•/1w /11d11ilnl 11ud1•1• 11//1, r 
olaNNi;JloationN: l[)(M. 

Oll'l'AINl·:l1 J.'lHI:\[ tl\l.-\HltlES l'l.AH~lFIEll .\K·~ .. 

'L'O'!'Ar, .ABRASIVE 
1'IATJCltlA1.~. 81mdstoneH 111111 Hili<o<'<<tts crvslnllltw I I irlnilHl<llil'' 111111 

11111irtzitcs, nwk~. Ttt.h~ ant\ ~intp~\utw. I pulp~tut111!<, 
..AU1tAfiIV Ii: :\IA'fBHI.Al.R, 

I 

tirn1ntity q tit t<tmntilr I tin1111tlty II 
(Hhnrt V1thte. (~;::;:PH)~· Vnhw. \short \'a1t1... 1sh11rt \'nhtl'. 
tons). l<>llH). t111JH,I, [ 

!t\UllJtlty 
\H!wrt Vnhll'. 
tons). 

~·.---- --··---·-- --- I , 

Totnl - - - •. - ••••.. - ......• - - ••....... - - ..•..•• - -.....•.•• -•. $~177,_?~_1 :!ii, OH:! IHl 1, n:rn 100 $1, -J~f> 17ii SJ, .f:m I r,\lii ~·.!11, 7 IU 

; •. ~~ : i~··""" : 71 ii}~~ 1:•····••.tl"-,iLi.Y. \\:: . : 
BnhrHtoncH mu! mi!IHtoneH. _. ___ ••..•. __ •.... __ • _ •• 
CortnHhun nnrl emery ...........•.... ___ .......... . 
Or)•Ht1111ine quartz .. :. __ ..•.... _ .......••......... _. 
Grit'nc-t ............................................. . 
GrinrlstoneH 111ul J>nlpstoncs .•........ ____ ..... _ .. _. 
lnhrnnri1tl e1trt.h, tripoli, 11rnl pnmie<.> ............. _. 
OllstoneH, whetstones, 1md seythcstont!H •.......... 

09, ROH 
lO'J,OUf> 

118,mm 
132, 820 
007,t:Jl 
rin,mH 

118, UliH 180 H,8~- ............ j ...................... J··········i ;,\If> I :!\l,'.'l•I 

t Stones. 

XVIII. 

lllINING OPEHA'l'IONS Ol!' OOYEitNl\£1i]NTAL INS'PI'l'U'l'IONS. 

In addition to the statistics fol' mines !Lncl qmwries opel'
ated by private enterpriso, the mining census in eludes 
the statistics for 3 qmwrios operntecl hy the United States 
Government, 41 quarries ttnd 71> mituml-gas wells opei·
ated by cit.y or town governments; also 2 coal mines, 1 
il'on mine, 35 nntuml-git8 wells, and 18 quarries opemtecl 

by pennJ or oleemol:lyrniry institutions. In orclnr to pr1 1 • 

RCl'Ve the distinction lletwol'n the mining- opt't'ntiuus 
coutrollecl by governmental institutions aml tho:·H~ 1·011· 
ducted liy private enterprise tlw stntistii•s for tlw fol'
rner work are presented SO[Htl'lltoly, aml '.J'1tJi)p () ( 

snmmarizes the totals :for tho mine>i, q11111Til's, awl 
wells controlled hy each of the four clussu:-; o:l' g1\\'Pl'll· 

mentttl institutions. 

I 
I 
i 
:1 

l 

I 
! 
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TAHJ,B (Jl.-1:\UMMAI{Y, l\IJNINU OJ'ImATIONi:\ OF CH>VEirnl\IEN'.I'AL IN:-o1'l'I'.PU'I'ION8: Hl02. 

CllAltACTim, 

'l'otul ................................... 

United Sl11toK ................................. 
Mnniei111il .................................... 
Pt1I1tLl •••••••••••••••••••••••.••••.•••••..••••• 
l~h~L1nu1syuarr ..... ........................... 

-"----·- ---- -·------~---~·'" 

Nmnlior 
o[mhws, 
fllUll'l'h\81 

llntl 
WPl\H, 

17!1 

a 
1~0 
HI 
:17 

Nmnlwr 
of opel'll· 

tOl'H, 

78 

:l 
·lH 
HI 
H 

HA!ddt!Mll tll<'1"1· 
CIAJ.H, t:1.mn.;:H, E'l'C. 

Nmnhm·. Hnlnrh•s. 

Hlli $ti7,(]lll 

Iii tnf) 
fol :.!H, U2l 

1 ........ ~'.i. n2,mm ........... 

WA<ig-J.:AHNEUH. 

·IHl $~70,\l:JH 

7:! nu, mm 
:um 107,HHil 
lllil ti:!,O~H 

1 a~m 

(~ON'l'HAC'l' WOHK. 

AmonnL 
J>llitl. 

$~\1,!Hl 

... 2~::1:iii~ 
a,~MH 
:l,f>llll 

:JH *.W, :l:\O $~00,\lllO 

·1,0110 lti,fit!O 
•HI, 12:\ 1~~. l:l!i 
·t, ri-17 t11,a~m 

11011 \1~11 
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V11hwof 
pruauet, 

$1,071, lfi:> 

~o.:ma 
•J\J.1,0:17 
·170, OliU 

~.?O, (i\1-1 

The wage-eanrnri-i i-ihown in 'l'nhlt\ (il do not indncln 
tho convictH in pcnitontforil\H or t.lw vnlrn1, o:t' tho work 
of 1mch con victi-i when (Hllploynd on eo11 tmct, lmti-in, or 
otborwise, nor do thoy inclndn thn 11mulmr of itmrntoH 
of oloomosynnl'y irn;titntions tlrns (1mployud. 'I'hu i-ial
!triP.d oHichtlH reported W\'l'O not. ongngecl (\xelusivoly in 
the supervision of the mines ttml qnarriPH. l!; bi proba
hlt\ that most of tlwm ]m(l o!'hor dntini-i to i.)(lrform in 
and about _tho ini-it:.itntiorn;, iwd miHC( 1lla11oous clntioH in·o 

1t1Ho roqnirod to o;onH1 (1xte11t of thn Wllg'l\-ottrnnri-i. 'l'lrn 
nnrn bur of (1mployrn•s l'eportctl, tlrnr(\foro, 1-d10ultl not 
ho 1wr,nptod its t.ho nnmhor eug-ng-ncl nxdusi.voly in min
ing- opor1tt·.io11s. 

fii'dl'l'1t! 11.11d 1111111io1j1((/ q11m•de8 a11d wd/8.---01' tho 
J7H qnarrins itll(l wnlli-i opnmt.e(l hy govormrn111tnl ini-it;i
tu(Jons, rnH WOl'O l'.Olltl'ollncJ J>y t.Jin lJ ni!ie(l ~tu.tos ttlld 
hy tdty 01· town g·ov('l'llllH\\lts, 1t11cl tho Hlatist.ies !'or 
stwb mining· op1n·atfons Ill'(\ prmmn tl'd iu 'l'nl>h1 o~. 

'l'ABLB 02.-MINEB, QUAIUtrnH, ANI> NA'.L'UltAL-UAH WI•:LLH ()J'l•:HA'l'KI> llY 'l'Ill•: lTNl'l'l•:J> H'J'A'l'J<:i:\ ANll Ul'l'Y cm 
'!'OWN (lO\Tli:HNl\IJo:N'l'H: !!Ill~. 

'l'ntt1l ................................. .. 

Lluwstonl's 1111tl tlolnlllitl'N ............. ; .... .. 

IllinoiH ................................. .. 
Imm ................................... .. 
.Kmltucky .............................. .. 
M1iryl11nrl .............................. .. 
MinUl!Hot11 .•.••....•••.•....•..••..•.•.... 
Ne\\' Yurlc ................................ . 
'l'en11es!4el~ .............. , ...•.............. 
W!He011Hin ............................... . 

N1tturnl g1iH .................................. . 

Indit1n11 ••...•...••••••..•.••..••.••••.•.• 
KtmHHH .................................. . 
Ohio .......•.•••..••••....•........•...... 
Honlh Dukottt ........................... . 

Sm1tlHtoncs 1rncl •1tu1rlzlles .................. . 
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The mining opemtions en,rriod on by tho United 
States n,ncl by mnnillipn,l governments g1ivo employ
ment to B78 wage-earners, to whom $207,585 was· paid 
in wages during the ymtr. O:f this nnmber ann, roeoiv
ing $200,181 in witges, were ong!tged in operating quar-

rieH, from which woro obtained produots used in the 
conHtruction of public buildings and highways, darns, 
canals, etc. The products or these quarries were valued 
ttt $H6ll, 128. 0£ the 28 quarries operated by munici
palities and engaged in quarl'ying siliceom; crystlilline 
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rocks rrn<l sandstones nnd qnartzitcs, 21 were located 
in Mnssachu8elts, Hll(l their products were v:tlw·d at 
$172,±:),b, or 70. 3 per cent of the total for all qrmrries 
of these daHscs. The municip!tl q1rn,rries in Mnssaelin
seth; were engttgecl exelnsively in the propttrittion of 
roitd nmterhtl. There were 79 natuml-gas wells oper
ated hy 11 mnnieipitlities, the g-its, vttlnerl at $205,2G2, 
being used in tho operation of electric light nnd power 
plant8. The gas was also used for the illumination of 
pnblie hnilclings, streets, and grounds, and in some 
instiwces, waB sold to private con8nmers. 

Penal h18titutio11s.-The United Stnfo8 Burem1 of 
Litbor has nwde two reports on convict ln.bor. 1 From 
the fatter of these report:;, which wa8 published in 
July, 18!H3, it appears that the practiee of employing 

1 H.epnrt ol the United Htatmi Cmnmissionor ol I,iihor, 18RB, am1 
Bulletm of United States D•ipartrnent of Labor, Jnly, lHllll. 

convicts iu mines nnd quarries and in the drnssing and 
preparntion of stone for bnildiug pnrposes, or for the 
construction of highways, preyailecl in n 11 muber of 
sb1te penite11ti11ries. 'l'he valne of snch work for the 
,YC!11.' 1805 Wtt8 reported !Lt $1,f>78,ll0f). w·ork Of this 
chiu1wter was 1tlso done to it eonsideml>lo extent by tlw 
innmtos of pellnl institutions, where the rognhLion<J iu·p 

less rigorou<J th1t11 in stn,te penitentiarioR. The mn
jority of the convicts thns employed were not en
gaged directly hy the stnte, lint were worlrnd under n, 

ooutmct, lease, or other system, and tlwreforn the 
vnlue of their work reported to the Bm•mtn of the Cen
sus wonld he included in the returns of mi 1w~ and 
qrn1rrimi operntocl by privttte enterprbo itnd reported 
under the head of '' uontmct work." Tho statistieH :for 
the HJ lllillllH ltlld quarrie:,; opemtod by penal institution:; 
rtre prmmntod in the following tlthle: 

TAm,g ua.-:LVlINEH AND lHTARlUEH Ol'EHA.'.rgn BY PENAL INSTITUTION8: l\lO:.l. 
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The lOG w11ge-onrners shown in Tahle rm as engng·od 
in the mines nml qnarrioH opcmtocl hy penal institntions 
do not include the convicts thus employed. They rep
resent only the nrnn ber of guards or l'roo labor nnct's
sarily employed in the Hnpervision of the work or in 
the pedornmnce of: duties that uan not be il1trnsted to 
the innmtes. The prodnetion of tho qnarries thus opl~r
atecl wns ntilizl\d in the erection of new bnilding-s, re
taining walls or sidewalks, or was broken into i·ipmp 
and nmcaclnm hy the prisoners and used in the eonstnw-

l fi{jl) i 2 112·10 ....••...... ··-········· 

18, 'ilfl l, l12·l 
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:l,f>-1-1 I ]:J 81 000 ...................... .. 
--1-
~.liH i J:l 8,000 ....................... . 
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tiou of highways. Tho 2 cmtl mines opemted by penal 
i11stitntions gnve employment to more than half of tho 
salaried ollicialR and wage-earners engaged in opemting 
the mines and qrnirries controlled by snch i11Htitutio11:;;. 
'J'he 1·.rntl minod was v1tlued at $390,CH>4, or :•;a per cP.11t 
of the total value of the production of nll mine:-; a ml 
quarries of this class. 

.Elemnosynary institutions.-Tho statistics for tlrn 2 
stone quarries and 35 natural gas wells operated by 
eleemosynary institutions are presented in Tnhle G4. 
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XIX. dnction; in othorH tboy ropl'nHm1t thll product: placed on 
tho nmrlrnt during tho ye1ir; in Honw tlrny g·iYo tlw qrnm-

·nm vw1m'H1A1'ION m' '.l'UJ•J JIIININI! rnrnHUR. tity 1ir1tl vnluo of the erudo nmt(\ri1tl; nnd in oth!H'H thny 
Hlww tlw quantity and vtdtw of UH~ proclnel; p1trtl;1· mmm-

Statisties of tho mineral prodrno.ts of th11 country 1tro fiwtnrod nr propitro<l for thll mnrlrnt .. 
colloctod hy tho Bmoan of tho Corn-nm, 1tlso l>y tho (,~i 111; 11o•/,wm .11,it/i. fll'lllor1ioal 8111•n1',ll· Thn roport~ 
United Htnfos Geolog-icttl t'.:ltll'YC\)' and hy tho mino in- ol' thn Unitc1!l Htatns Ouologiml Hm•vt\Y m·o 1.n1hlishml 
spoctors 1wd g'l\OlogiHtH of diffornnL H!Utt'H. vVlwn thll .)'l'ltrly 1tnd ltl'll harmo1iir.1Hl with thn l'O)Hll'ts for tlw Pl'f\-
Htltfoitics eompilNt hy thmm val'ion,; ollieeH J'(\littn to tlrn Pmliug year, nli-;o wit.h pl'ior Clll!Hns r11portH. An ng-1•m1-
Hllme mineml and COYC\l' the Hllllll\ ymr llH that. noYtn'ed nwn(; IH•LWPl\11 thll Htatis!:fo,; or tho ~lll'\'{\\' ittl(l t.llrn-ill () r 
hy thn Cm1HttH reports thoro should hn lt t'l\l'htin clt-g1·on tlrn Bm·<'all of tlw (1('!1:4\lH wns 011!1 of Uw'i>11,i1•1•(.:-; ol' tho 
of harmony in tho rei-;ult.H, hut thi,; iR distnrhml l><11•nnsll 11oopt1r1tlfrn work of tho two olli1·1•s iu to.nl11111Li11g· Uw 
varionH mntlwdH 111'() :f:ollo-ivod in eolll'ctiug 11ml l\O!llpi 1- l'l\jlOJ'(H for tlw mining· ( \(1liHllH (l r 11 I():,!, 'l'lw ( [ ll!llltit:r 
ing thn tlttt.111 1wcortling to tho ohj11et of tlw l'Pport. Tlw 1tnd nd 1w or tlw diJl'o J'('l\ t lll i nN•ttlH tlH eompi!Pd l>y tho 
stu.ti:-;tics i11 Rome of tho rc•portH l'l'prl'sn11t a yn1tr'1-1 }ll'O- two oflit;p:-; art> <0011lptt1•111l in th11 following• tni>IP: 
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Khnrl l<>HH. , ... \'11hw. 

1»1111, nr..i. rnri f iosn11,.112, 1ll'in 
rn~;u, 11\Kl ~~. l·IO, t~>ll 

l,~MI\ ~.?51.l 
~ltl, •177 177, Ull 

12, ~um 1~. 7·tl 
16 i17U, 1!110 HA, R·!a 

1, •100 8fi,ll()ll ' 
i?H,(HU »i!H,882 

11RO'l,CX1!l !H, Hitt 
(') ":t0,867,668 

.......... - ...... - ................................. ~--.. ·~--·--· .. . 
1u No11nrgm111£urm1H lv11tl orl! 111111 lmtil contunls of nrgeutlf1.1rn11H 111ul <'lllJIJl~r 

IH'CN, 
~' S1n·1•1iy rtipnrtq 1t11 ndrlotl ''nhm of $107,?U,1 furn 11rocltwl whfoh ll'UH tlnlHh111l 

nwny f\'um q1111rl'lt•H. 
•l Not l'l!Jllll'Lml: cnttt•1iprod11C!llon ohll1!nocl In thoreflnl11g of nnrlf<'nllrn oreH. 
ii.I '.l'roy ulllU'tlH. (!unnUtJ• of 1·ot111ml me1:t1i. Ynln<.1at81111 l•'r1ute!Hco. 
es (1[11m1bm• mlnutl, but not 1•utluocd, 
2·1 Not rnporte1l by tlw Qcnloglunl Survey. 
2~ IPJnHk8, Qunntlty or rellnocl nrnl:ttl. Ynlno nt 81111 Frmlt"IHeo. 
2n .n11rm111 of tho Cmrnus stnt!atlt1a lnoludeonly tho A1md 1>rorhwetl in Bm1<lHlom1 

11unrri11H by c1ruHltl11g 'the roek. 'l'ho Ueologlciil Sur1•<•r inelnclt•s Hnml prn1l11e1•d 
In s1tndAtohu q mn•ricH 118 woll M gi111111 ~m1cl obt1t.lnc1l from lmnkH, 

21 'l'roy nmwos. Fine silver oontent.~ol 11rgenU!cr011sm·cH,11ncl ph1t•t•rl1111lln11, 
exclnslvo or 9\l,000 ounces, v1tlnccl nt: $UR,950, mince! in Alnsk1i. 

2s Inc!lmlos v11!110 ns follows- I,lmcstones nn1l dolomitcH (101<.~ vnlllll ol Iron 
Onx), $25,170,Ji,IU; mnrhlo, $fi,04,J,rn2: RnmlAtnncR 1iml qm1rtz!teH, $10,tllll,171: 
HlliCLHl\19 (\l')'HtttllfllO l'O(lkS, $18,257,0,1'1: alnto $11,606,0ril. 

111 Dn~N not l11cl11do limcstono •11111rrlccl for nomont Vtthietl nl: ~210,711~. 
&1 rmilntli!s BDl tons orsonpstono, vnluocl nt $2,S·IU, t!lnsRlfieil hy till' Htu'l!U\l n! 

tho ConHns undcrmln(1mi pigmcnk•, t•rnclo. 
111 Zinc; or(1 nml zinc contents of: 1111rlfero11A 11nll 11rgo1111IomnH ort•R. 
/jjJ Iuchules chromo ore, mngnesite, molyl>clcnum, JJi<)kcl tlllll 1•nl11tlt, nnrl 

rutllu. 
a11 Inclnclc~ t>hrmne ore, mngnesltc, nickl•l (l'lJt\ncd mllt1ti), 1•Dhnlt nxlihi, nml 

mtUe, Dues nnt lnelndo molybdenum. · 
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As explained on page 24, in the reports for the 
Bureau of tho Census, the different mines and quarries 
were classified according to their product of chief value. 
By this practice there was 11ssigned to some classifictt· 
tions a production of ores which included seveml met
als, and in order to compare tho Census clttt11 with the 
reports of the Geological Survey, the totul production 
of gold, silver, copper ore, 1tncl lead and zinc ore is 
given in the foregoing- table, irrespective of the class 
of ore with which they were mined or from which they 
were obtained.. The products, therefore, do not agree 
with the products shown clscwlrnre ,for. the smne class 
of minerals. For inst!incc, the copper contents of all 
ores, as shown by Table G5, amounted to 03D,083,3H2 
pounds, Yalned at $71,Hl2,0H, lint the products of the 
copper mines, classed as such by the Bureau of the 
Census, amount.eel to 11, 780,064 short tons of ore, val
ued at $51,178,036. Notwithstanding the above nr
rnngernent the production of gold IL8 reported by the 
Geological Snrvcy exceeds tlmt of the Census report by 
627,061 ounces, valued at $12,081,110; and of Kilver by 
1,801,656 ounces, vi1luetl at $1,682,()50, both exclusive 
of Alaska; o:f copper by 20,475,252 pounds, valued tlt 
$5,376,040. Thi:-:i excess in the reports of the Geologi
cal Survey il::l due to tho fact tlmt the totah-1 for the 
Bureau of the Census are based on the reports of the 
mine _operators representing tho production of the 
mines, while those :for the Geologim1l Survey are based 
on the reports of smelters ttnd relincries, and show tho 
amount of refined metal nmrkctecl dnring the yeitr 
rather than the ttmount proclucccl by the mine:;. The 
value of 1 ton of oro assaying 1 ounce of gold per ton 
m11y have· been computed, in the settlement between 
the miner iwd the smelter, itt tho mte of $1D per ounce 
of :fine gold contents, from which flll'thcr deductions 

· were made for treatment 11ncl :freight, leaving to the 
miner perh11ps not more tlum $10 net, whereas the value 
of 1 ounce of refined gold bullion would he reported by 
the United States Geological Sunrey as $20.67. Tho 
resnltl:l of both offices itre correct, one aiming to obt!tin 
the market value o:f the refined mettil and the other the 
amount received by the miner for his operations during 
the yeiir. 

The production of lcacl and of zinc, as reported by 
the Bureau of the Census, exceeds tlmt of the Geolog
ical Survey by 68,125 and 370,194 short tons, respec
tively, while the value of these mctt1ls a8 reported by 
the Geological Survey exceeds the value 8hown in the 
Census report by $3,958,987 and $5,619,235, respec
tivoly. This discrepancy is clue also to the faet that 
the Geological Survey reports the quantity and value 
o:f the refined product, the crude product reported by 
the Bureau of the Census being of greater weight hut 
less value. 

That part of the difference which is due to the inclu· 
sion of manufactured lfrodncts by the Survey, under 
the same or similar mining classifications as those of 

the Bureau of the Census, is illustrnfoc1 by asphaltum 
11nd bituminous rock:. The Bureau of the Census re· 
ports 3!1,220 short tons less than the Geological Sur
vey; these are valued at $528,820, and 11re the residual 
asphaltum product of petroleum refineries, which tlw 
Bureau of the Census chtssifie:; as the result of manu
facturing procrn.;ses. The Bureau of tho Census report 
for mineml pigments, crude, ii:\ another illnstmtion. 
The Geologic11l Survey reports imitead mine.ml p11inb•, 
which arc a manufacture, and ih; Ht!ttistics 11re for tlw 
nmnufaetnred product marketed, the exees:; oror the 
Burmm of the Cernms report bdng 37,570 short tons, 
vnlnod iit $588,'147. 

Gmphite affords an illnstmtion of the difference duo 
to reporting the production mnrkotcd instead of tlrn 
production mined. The Bureau of the Ce11si1s values, 
whieh arc for the production mined, exceed thoHe of 
the Gcologicn,l Snrvey, which nre for tho production 
nrnrkctod, hy $45,400. 

All o:f the differences between the 11mou11ts m1cl v1tltW1' 
reported hy the two o1IiceH arc nxplninecl in tho foot
notes to T11hle (i5, lJ'Ut another illustration may be gh«•n. 
The Bnreitu of tho Census shows 110 prochwtion of 
n,ntirnony, hut the Geological Survey report!.; B,Mi l 
short tons of this metal, valued at $ll8±,50G. Then1 
WHH no production of antimony from ·do!nestiu autimo
nial ores during the ye11r mo~, and the entire qrnintity 
reported by the Geologieiil Survey was oht11ined from 
smelting foreign or dornestie hard lead ores from 
rogulus or metal or from n,11timonial ores importPtl. 
The production, therefore, has no direct (•om1octio11 
with tho opemtions at the mine and was omitted from 
the, mining eomms. 

In addition to tho minerals enmnemtecl in Tahlo lifi, 
the ttnnutil reports of the Geological Survey show tlw 
quantity ancl value of the following snbstmwc::i whkh 
11re, for Census purposes, classed ttH mmmfoctnretl 
products, and therefore omitted from the statistioH of 
mining: Aluminum, bromine, coke, pig iron, S!tlt, zinc 
white, ancl arsenious oxide. The Geologhml SnrYl'Y 
also reports the production of brick clay, glass stmcl, 
t111d mineral w11ters. Brick clay is omitted from thCI 
mining census, as the manufacture o:f briek, with tlrnt 
of 1111 other clay products, was reported in the cen::;n-; 
of manufactures. The value of the nu1tcrial was tt con
stituent of the value of product, and this nmterial wn:-; 
generally mined by the manufacturer. Glass sand i:; 
omitted because most of it is obtained from s1md lmnlrn 
or from river beds, and such production was not eon
siderecl as forming n, p11rt of the mining or qtrnrrying 
operations of the country. Gl11ss sand, when obt1Lined 
from the crushing of sandstone incident to the qu11rry
ing of such stone, has been included in the Cemm!'.! 
report on stone under the classification of "silil'll 
sand." Mineral waters are omitted because it is impoi-;
sible to make a complete enumeration of such waters, 
nnd there is very little, if any, labor incide:nt to their 
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production, the operntions c01rnisting entirely in bot
tling and otherwise nmking the product rrntdy for the 
nmrket. 

In order to con~r the total production of minerals of 
all classes, the Geologiml Survey 1tlso inclndos au 11 es
timatod value of 1iiinernl products uni;pocified." Bogin
ning with 188[) the value of thoso miscell1urnons miner
als has been placed 111mrntlly 1tt $1,000,000. An ostimatc 
of this clmmctor wits not attempted for the ccnsns of 
rnn2, the production being confined to the qtrnntities 
and values reported by the mine operators. With the 
exceptions indi<~11ted, all of which are duo to tho differ
ence in the objel,ts of thn reports of the two ollicos, 
there is an exact agrcemen t in the proclnetion of tho 
di tl'crent minerals as compiled by the Geological Survey 
and the Bureau of tho Census. 

Onnpa1•i8on w/t/i, Ntat!J 'l't!JHn'tN.-Whilo tho stato minn 
inspectoni iind geologists in a nnrn l19r ot' the i;t1itmi col
lected miscell!tneous ini'ormut;ion coucerning d.ifforont 
rninemls, the only nnii'orm compilation ol' tho produc
tion rolttl;es to anthracite aml 'bitmuinoni; 1·rnd. 'l'ho 
quantities of' coal as reported by tho Bm·omt o:l' tho Cen
sus and hy the state oflicinls in sovoml ol' tho princip11l 
producing- Htatos are shown in tho following· tidiln: 

'rAm,B GO.- Jl~arly prodw•t1'on 1if coal ax 1·1·1wrlcd fill llnitcil ,~'late.~ 
O•nRllR anrl Male 1~//ie1!.~. 

RTATI~ Oii 1'J~IIIllTOllY. 

Color1ulo •••••••••••••••••......••.••. 
IlllnoiH .............................. . 
ln<litm 'l'crrltory .................... , 
Jow11 ............................... .. 
KtlllS/18 ••••••••••••••••••••••••••••••• 
Klnttneky ........................... . 
Mlchig1111 ............................ . 
)JIRSOllri ....•.........••...•.•.• , .•... 
NcwMcxlco ........................ .. 
01110 ................................. . 
Pcnnsylv1111l11: 

Jlitnmlnous ••••••••••..••...••••• 
Anthraclto ...................... . 

W!IRllingtnn ........ ; ................ . 
WcHt Vlrginili ...................... .. 

lluretm of 
Urn <:tinHns 

(short touH). 

7,•101, :Ha 
32, U39, 37H 
~' H20, mm 
fi,lllM, ?Oil 
fl,2llll, OOli 
ll, 70ll, UH·l 

UIH, 718 
3,HOO, JM 
1, O·!H, 703 

21!, 519, 80·1 

UH,li7-l, 31l7 
I l!ll, 9·J01 7l0 

2,081, 21'1 
24, li70, 82G 

I Long tons. 

H1'ATB Hl-:l'tll~'rA. 

Shorl ttmH. Yuar tnHl .. 
lug-

7,r.22,02a nee. 01,1002 
au, 021, auo .1 mw :m, 1002 

B, 2•1:1, li!l2 Jn no BO, HIO:l 
o, 1Hri, 7:M Juno no, rnoa 
r., 2so, <1aa Due. 111, 1uo2 
ll,'120,410 Ill~c. Bl, 11102 

HOO, 228 Due. lll, 11)02 
•I, ooa, 572 llOC'. Bl, 1U02 
l, llli!l, fiao .rnno BO, 1003 

23, 0201 2117 N t1V. lri, lll02 

!lH, OJO, 203 l>c•c. 31, 11)02 
I 30, llll, 55'1 llLm. 31, !1)02 

2, 090, 7H!I J>cc. 31, 1902 
23, 81\U, OHa Juno 30, 1902 

The production of coal, as reported by the Bureau of 
the Census, agrees exactly with the production as re
ported by the Geological Survey; and :from tho Etbovo 
table it appears that when tho reports 0£ tho Bm·o11n of 
tho Census and tho state oilicials cover the same year 
there is a snbstantilil agreement fo tho qmtntitic~ re
ported, the greatest variation being shown for Ponn
sy l vania, where the production 0£ .bituminous coitl as 
reported by the state exceeds th1tt shown by the Hurean 
of the Census by 371,836 tons. A number 0£ the state 
reports, however, cover the :fiscal year ending ,Jnne 80, 
while in one instance, Ohio, the report covers the year 
ending November 15, and no s1ttisfactory comparison 
can be made with the Bure1tu of the Census retums. 

In 1tddition to statistics of' the production of con1 the 
state o:f Missouri collects information concerning the 

production of load and zinc. The production of these 
motals, its mportml hy t.lrn sfate ofliec for the ymtr 1002, 
amounted to l2fl,8B1 and 234,DOB tons, respectively, as 
compared with 12±,587 and 240,057 tons, respectively, 
reported hy the Bnrcnu of the Oomnrn. This fan strik
ing· ngreement in tho quantities compiled hy two entirely 
independent ofliceH. The state of Idaho nl:;;o collects 
infornuition concerning tho prodnetion of foad. The 
prodtwtion for rno2, as reported l>y the state office, 
1Lll10nnted to ll!l,228,000 pounds, 1tH eompttred with 
208,0UB,202 poundH reported by tho Buroim of the Uon
sns, the census rnport; excnoding thnt of the state hy 
88,870,202 ponnch1. 'l'ho production of lead in Idaho 
is obtained entirely from Hilvcr-hrniring load oros, n,ncl 
tho total qrntntity rntn not he dnfinitoly l\Hcorbtinod uniiil 
tlrn ores havo boon fnth:jnet:od to i-nnolting processes. 
Tim llll!tnt.ities, lilwrefore, wore ost.inrntocl. 'l'his fact, 
in comwot.ion wit.It the fact. tlmt. tho reports for tho 
stitt!\ do not Jl(lCPHHttr.ily !Lpply to tlrn <pumtit.ios ohtidnc1d 
from tho m'C'.S mined <luring· t.110 1\ollsllH yoar, prolmhly 
1wcmmts l'ot· the rnttrlrnd cliffornneC\. 'l'hn quant.ity <rf 
iron orll prodw•1•cl in t.hll stato of New ,fol'sC\y <lnring 
HHl~, ns rt\portrnl l>y t.lrn gnologicitl Hnrvoy of tho stat!\, 
1tmo11ntP<l to ·l-·l·il, '7~8 tons, ns 1•ornp1trPcl wilil1 ,JA:l,871> 
tons rC1port:nd by the Hnreau of tho Cornm:-i. 

xx. 
l\flNlNO AND lllANUPAO'l'UltlN<l. 

The t»omhiimtio11 of mining· till(l nmnnf1wtnring by 
tho UH<l of tho HltllHI 1•1tpi tal, wttg'C\~, oxpnnsos, <1tc., has 
boon twenntun.t,od hy tlrn (\t>11snli<11ition of indnstrial 
ontnrprise:;, nnd it; fa i111po1-1sihlo, in miiny im:itirncos, to 
segrogato tho Htnt;istfos so n1-1 to Hbow tho !;rno tot1ils 
for 01wh hmncb <>Ji inclm1try. H tho statistius for min· 
ing ttnd m1t11uf1wtnri.ng· wore to ho ttiken together it 
wonltl ho oRsy to find n common term for this union, 
and 1.•omp1imtivoly sirnplo to show tlw 1tg-gregate :figures; 
but Htwh it combiurition would not bo a eompli1111ce with 
the aet of Congress of March H, lf.)()2, which provides 
for mines, mining, quarrios, 1.t11tl minomls ns It distinct 
class of census work. Tlrnorctiic1illy a perfect mining 
ecnsus should terminate with the delivery o:f tho ore or 
cmcle rock 1~t tho mine or qmirry, bnt in many cases 
the employees work indiscrimitrntoly in both bmnches 
of industry and no value ifJ placed on the oro ns it 
lmwes the mine. '\Vhore tho milling, sepnmting, wnsh
,ing, bnrning, mtlcining, or ot;her forms 0£ reduction 01· 

manufaeture we1·0 performed 1tt the mine or quarry, tho 
census 0£ mineH :for 1902 includes, as 1t rule, t;l10 em-

. ployees and the expenses involved in the entire work of 
the estitbfoihment. But the 1tbsence of uniformity in 
this respect nt prior censuses nmkcs it impossible to 
prepare satisfactory comp1trative statistics :foi· a number 
of the important minemls. 

The Twelfth Census of manufactures includes in a 
number of instances the mining and quarrying oper· 



132 MINES AND QUARRIES. 

a.tions which are incident to :-;uch mimnbctnring 11s the 
smelting and refining o:f ores, the numufoeture of monu
ments, tombstones, etc. The statistics for the two 
bmnches of indnHtry arc therefore to some extent 
duplicated. The totals, however, arc prosentecl in the 
following fable: · 

TABLB 07 .-.ilfining and mnm1fm:t111·e.1: .IDO;J mid lDOO. 

•rotnl. Mining, M11nuf1u1!111'1>s, 
rno2. moo. 

----------1-----·· - ·--· ------- ·-----
Nnmhcrof ost11hl!Rhmont.q •••••• 
S111firlml ofllei11ls, elerlrn, etc.: 

Number ................... . 
Snln.rius . .................... . 

Wngc-oarnors: 
Avcmgl1 number .•.••..••.. 
Wnges •••••••.•••..••..••••• 

llfiscoll11neo11s ex1>enscs ....... . 
Cost of supplies 1Lt1d m~1tor!1Lls .. 
Vnluo of prod net .............. . 

(i61, 200 

·13!i, 876 
$HS, 873, 890 

5, 903, 117 
$2, 700, 537' 970 
$1, 100, li80, 62·1 
$7, •lH·I, 808, 885 

$13, 881), 105, 983 

1rn1, rim 

B8, 128 
$39, 020, 552 

581, 728 
$.1li9, 959, 9ti0 
$71, 771, 718 

$123, 81'1, 007 
$79li, 820, 417 

---~-------'------···---·-··--·--. 
1 Nu1nbe1• of mine:-i, qmirries, nn<l wellH. 

512, 784 

397, 7•18 
$·JO.I, 8fi2, 838 

5, 3~1. 380 
$2, 380, fl78, 010 
$1, 028, 908, \lll 
$7, sno, 993, 418 

$13, 039, 279, 5!i6 

'l'be cessation o:f work in tlw anthrncito eoal industry 
for a number of months during 1D02 tends to rodnce 
the value of the statistics for.the mining census as rep
rnsenting conditions clnring a normal yoar, 1mt with 
this exception the totals nrny be accepted as showing 
the aggregate importance of tho two inclnstries during· 
rt period of twelve months and the proportion which 
each contributes to this aggregate. 'l'ho table i11d.ic1tt08 
that the kindred industries o:f mining nnd nu111n:fnctur
ing, which inclndo the mccluwicitl industries, giwo em
ployment, on n.n twerage dnring the year to 61338, 003 
perso11A, nncl paid $3,144,'.l:ll,3GO in safories and w11ges. 
Of this total tho sitln.ried officials numbered '131:>,87fl, or 
6. 9 per cent, ttncl the wago-C!tmers 1),003,117, or 93.1 
per eent. Tho mining industries contributed D. 8 per 
cent of the number iwd lH per cent of the wngcis and 
sn.ln,rics, respectively, and tho nuurnfucturing and me
chanical industries fl0.2 and 87 per cent, respectively. 
Of the $1a,836,105,H88 rnported as the gross vnluc of 
products, mining contributed 5.8 per cont and trmnufac
tu n~s 94. 2 per cent. 

In rt few of the basic industries it is possible to follow 
the production of the mine to the initiatory stage of its 
nutnnfacture and to ascertain the quantity und value 
of the product after it has passed throug·h the first 
i:rnnufacturing· 1)~'ocess; but tho comparison of this q1um
tity nncl Vlllue with the qmtntity and vitluc o:f the min
eral is apt to be misleading. Tho mineral nrntcrials 
consumed in manufactures are necessarily the result of 
mining processes carried on at a previous date, and 
o£ten the manufactured product is composed of di.ffer
ent minerals and other substances, some of which are 
t~e res~lt of manufactures. For insbince, tho prodnc
t10n .o:f .iron ore for 1H02 was 35,567 ,410 long tons and 
of pig iron 171821,307 long tons, indicating that each 
ton of pig iron required about two tons of iron ore but 
it is probable that a l!Lrgo proportion of the pig 'iron 

was. mannfactnrcd from iron ore mined during tho pre
cedmg year mid thnt a considcrahle proportion of the 
prochwtion mined during rno2 wns not wrnd in mmm
foctnrcs until after the expiration of that year. The 
production of pig iron consumed not only all'i>f the iron 
ore, hut a larg·o proportion of tho 3H,lH):~,007 short tom; 
of coal from which 25,401, 730 short tons o:f coke were 
produced, prnetimilly all being employed in blm;t :fur
naces. The industry also eommmed the 11,$78,075 
long tons of limestone used for fluxing purposes, nnd 
large q1mntitie:-; of coal us fuel. 

Tho mw materials reported at tlw 'l\volfth Census ns 
consumed in manufactures mnmmtncl to $2,38H,H<\9±2. 
Of this totnl, $1,94:0,727,04:8, or 81.2 per cont, wore 
obtained from tho farm; $118,808,ll5, or 5 per cont, 
from tho forest; $319,975,108, or 13.4 pm· cent, from 
~he mine; and $9,635,671, or four-tenths o:f :1 per ecmt, 
trom the sett. 1 'l'hpse amounts represent the nmterhtlH 
consumed during the year ending 1vfay Hl, moo, wbilo 
the prodnctK for the mines itncl quarrimi, which prod
ucts wcro \TtLluecl at $7DG,82G,417, wen~ for tho ealondar 
year ~ncling Deecmber 31, 11l02. Tho two. arnount?-4, 
tl11;1~efo:·e, are !Jot comparable. This hwk of compar
ah1hty is clue not only to the fnet tlmt tho two report:; 
cover ·different. periods, but also to tho :fn.ct that 
~he valu~ of the i;rodnctH o:f tho mines nnd qmirrit•?-4 
mcludes m nutny mstances tho vnJne of ii11h;l10d prml
nctt> ready for consumption. For instttlH'<\ tlw amount 
for the prodnct of· mines ancl qrntrrios ineiuclP:-; cm11ont 
to the vitlne of $24,268,338; :tinbhecl 1-1htto products to 
the value o:f $5,696,051; bnhrstoncH and millstones aml 
other finished abrasives to the valno of $84l,m)7. It 
al~o includes considemble proportions of the products 
of marble, sandstones and qmirtzites, siliceous ctTHtal
line rocks, ltnthracite coal, 1mtnral gas, and 'otlrnr 
minemls which were either sold at the quarry us finished 
products or consumecl in other establishments tlmn 
those engitged in numnfactures. But the cost of tho 
mn,terial::.; obbtined from tho mine and consumed in 
mrmufactures does not include the cost of cmtl, irntuml 
gas, or petroleum usml as :fuel in numufoetnres. Accord
ing to the Twelfth Census, all kinds of :fnel consumed 
in manufacturing establishments cost $205,320,GB~, 
tmd there was also paid $10,986,353 for the rent of 
power and heat. A large proportion of this cost repre
sents the products o:f mines. 

Wl:ile al~ 111anufactures depend upon tho produ~tion 
of mrnes either :for raw materials or nutehinery, the 
pr?cl~lCtion of metals is the most striking illustmtion of 
this 1nterdependeuco. Of the vitrious metals, iron is 
the 1~10s~ impor~an~, and. it is possible to show its pro
duct1011 m connect10n with the production 0£ the min
erals upon which it depencls. A presentation of tbi8 

1 Twelfth Census, Report on Manufactures, Part I 1 page cxx:x:.v. 
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clmrnctcr fa mndo in thn following- :-;tatm11m1t, which 
proHcnts the total prodnetion for tho United StatcH: 

Iron orn ............................. . 
Cokel .......................... . 
I.!meHtone llnx 1 .................... . 
!'lg iron 1 ........................... . 

11102 
(lllllf\" tOllH). 

lHH1l 
(l011;rtnns). 

H, illH, OH 
!l}(), ~fiH 1 0'.!2 

n, :rm, 0110 
7, noa. tl·12 

Pm't'tnlL 
of in

croni-:o. 

Hfi.() 
1·17.li 
u~.1 

W·l,•l 

I Unitctl 8tn.tm; <tonlog-it~111Survur, 11 Miner11l Ht!:-!Olll'{H!~uf t.lw Unite~\ Htatesi'' 
1902. 

' Shorl tmrn •. 

Tho mtio of hH•.rcnHl\ in t;i10 production o!' iron ore 
nncl pig iron clnring- tho period covered by the ahove 
statement wnR 14r> per cont 1wd UH.± pPr cent., ro
spcetivoly. The prochwtion of ~·olrn iiie1·en:-;nd icL7.H 
per cent, and of lillll'Htmw 11s1~tl ns 11 uxing· mnteritil 
!12.1 por cent. 'I'he prochwtfon of iron nnd :-;tool waH 
valuecl at $4BO,Hil4~:348 nt tho l~OllH\lH of 18HO, ttnd 
at; $80H,1Hi8,27B 1tt Orn 1•enHUH of lHtHl, nn incrrn1s<1 of 
$378,0lB,!l25, or 80. H pPl' cont. 'l'lw.-.;(\ inllu:-;trins ltl'll 
clopcmclcnt npo11 thn procludio11 ol' il'o11 mo, uncl 1tn 

i neronso in its p1·ochwtion wonld 1wcessrtrily be :followed 
by a corr1l:-;pondi11g increitse in their nmnni'1wtnmH. 

Wlwn the 01·0 and fool both exist i11 tho snnrn lomtl
it-.y the corre:-;ponding umnnfoct;nr<lH rnit;nrally develop 
l ncnlly; thiH is well illtrntr11tcrl hy tlrn gTowth oJ! iron 
rna11nfoctm·es in .Alnlmnm during the !itHi: two clt1.rnHlos. 
vVbt\l'l'!Ul nt the C0ll8lU:l oJ! 1880 Alnhmnn. mnkml linh 
in coke u.nd oighteonth in iron and :-;tool, in :moo tho 
st!ttc was. socoml in coke production 1md Hixt.h ht iron 
and :-;tee! mttnnfoetm·oo;, Thn mpicl growth of mimn
i'nuturing· industries is due to I.he util.izution of tho 
state's· rioh mineral ro:-;onrcmi, whieh w11ro nogfoetetl in 
t,110 earlier years oi' the mmtury'. Thn Httth1 poHHOHsl'H 
within itH hordor.~ all tho reqni:-;itPH for iron nHumfoi•
tnro--iron ore, (!oking ('()al, 1md linl\\Htmw for flux. 
'l'ho ~nme ii; tnrn or Colomdo, which lmH rhwolopncl 
greatly in coal and iron 1wcl tho 1ttt.mHlant, mnnn
:f1wturing inclnst.rhiH tluring thn ln:-;1, dtH'Htlo. 'l'hn fol
lowing· tltliln :-;how:-; the intnl'dnpnnclonl', g1·owth of Urn 
eoal and iron and t.hll 1tllirnl 1111t1111foct.uroH in tlwso 
i4l!ttl\H: 

'.l'Am,g 118.--INTEIWEPENDJ<:N'I' tHWW'l'II IN '!'Ill•: l\IINJN1; ,\Nll l\L\Nl1FAC'l'ffHl~:l'.l OF COAL ANll !HON lN ALAllAl\IA 
AND GClLORAllO: 1!10:.! AN!l IHHll. 

Mino prochwt": 
Iron or(\, long tonN ............................................................... . 
Om1l, l1!Lumhwu", Hhntt l11t1H ........................................... .. 
(1olro, Hhorl tonN 1 ........... ••••.••...•••• ,' .••• , ............................ , • 
UmcHtone flux lm· fm·111wuH, 10111{ t1111H .................................. . 

llllmufnc;tnrt•H: 

1110~ 

a,n'i·l1·li·l 
10, :m-l, r110 
~,rirl2,2·W 

11,0lll, ~H.J 

,\J,AHAMA. 

lHHll }
10l'l'Nll.of 
1t11•r1•1p.i;11, 

\~7. 11 
!Hll.H 
J.17. 7 
:m:.?.\I 

JU()~ 

arn1,n7~ 
7.·.lll1, ~1.m 

u 1,mm,m1:i 
1.ll):J.7tlri 

('llJ,t1nAlUI, 

1HHD l'l1r 11tmt of 
itWrtlllH(I, 

10\1, rnn !HU. II 
~. M·l, l+I llKI. \l 

1117,ll}IH -ta-1.7 
.-111, ~l~I 71\IJ, II 

(!olte1 vnluu' ................ · .............................................. ~. 
ll'Oll llll<l Htt•t!I, \'ttltw ............... , •••..•....•. , .. , .................... . 
l'oumlry !lll!l m1wllilu.•·'lt11p p1·01luct,, \'11!111' ••••••••••••••••••••••••••••• 

$~,i!llO,HrlH 
nin7,Hll~,.IH:I 
r•sr.,.JH2,·l·ll 

~-1\1,(1 
BH. Ii 

Hll,7 

S1Ha, .1711 a~s. o 
("l 

1 ~1, 'tu~, nm · • · · .. · i~~: ,[ 

1 Unltt>•l Slnl"' <f!H1logiml Snrvtl)', "Mhwml HuH01tr11"' 11! llw Unltrnl 8t11Lt1H," JV02. 
q1wln1h•s lltnh. 
"Not. ro11m·t1•1l Ht>p11r11(0l)". 
·I For 1•1.•11At1H y11111• rnm1. 
r. For 1•t1nst1H y111u IUllO. 

While n.eonsidcr1thlo portion of thn l,iHnminnuH coal 
was consnruccl in the maunfactuL'o oi' coko, farg·c lJ lULn

tities wore used its fuel in m1innfoeture:; geunmliy, 1ind 
also in other ii1dnstries; thoref:orc, tho incrense in its 
production iH not nocessn.rily uccotnpiiniccl by n cor
responding' ineroitse in the production of iron. It: iH 
nlso prolmbln that a 'portion of the coal, coke, and 
liii1co;tono produced in these st1ttrni w1t8 :-;]ri ppccl out of: 
the st11tc :for eonsmnption in mn.nufaetnres in ·other sec
tions of the country. l/nring the porlotl of thirteen 
years covered by this bible tho qrnintity of iron ore, 
con!, coke, and fluxing- nutterial more than doubled in 
both states, rtncl the vu.luo of iron 11nd steel and foundry 
products indicates that there has been a v1iry large in
crease in the metal industries~ though the statistics for 
them cover 11 periocl of only ten years. 

Economies of prodnetion in nmnui'actures demand the 
proximity bf raw materi11l, and also of a market for the 

1ini:-;hed prollnet, or conveniont tmnsporrotion IEtcilities 
:for eithor 01· both. In the enclonvor to f:locuro the lnmo
Ht.':l incident to tho greatef:lt number 0£ those conditions, 
J:actorios lrnvo heen loc1ttetl in different :-;ections of the 
conn try, 1teco1·cling to tho rolative advitntttgos to bo oh· 
t1tincd :from proximity to mntoriltl<i, mnrkt\t, or tmns
portntio11 facilities. This locnJization of indnstrios has 
been in i;ome in::;tances n gradual growth, n.s in the cnsc 
of the m1inn-factnros in the Now 1Cnghtnd states, and in, 
others a rapid development, following the discovery of 
exceptional natuml aclvnntages, such 11.S the coal itnd 
iron fields of western Pennsylvania and of Alabama. 
Considering the census of mmmfactnres of 1900 and 
tho mining census of 1902 its compnrable, 'rnlilc 00 
shows the total value nnd the proportion of the, prod
ucts of the mines and mnnufactures in the different 
geogrnphic divisions of the country. 
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TA!II,]~ GO.-YM,nE OF l\IINE AND QUAIUff PRODUCTS AND lHANUFACTURES nrmmo.F, BY cmocmAPHIC 
DIVISIONS. 1 

MINI•: AND <iUAHRY l'HOllU~·rs: l\l02. MANUFACl'UJU;."l BAi·mn ON MINE ~\!\ll (iUAlUtY 
l'Hll!IUCTH: lUOtl. 

---·-------------- -- - ----------·---... ·---------------------
l>!VIS!ON. 

All pt·mlnrJts.2 Pur eent. Fuels. PL'r<~ent. llfoi1t!llt1, 
All mine 

111111 l{ttat'l'Y 
J>rn• twts. 

Pt•r t•t1ut. 

'l'otiil .......... ., .. . . • • . • • . . $7\111, 800, 081 lOll.O lOIJ, 0 $210, .Jfi:l, [lH7 lOO. o $:1, 12n, mm, sun 100. 0 $2, 8-JO, OH, -llm l(Kl.O 

=-===1·-
Nnrth AtlILUtiCl.. •.. ........... .•• 27-1,.180,816 
Soutl: Atl!mlio.............. •.•.. 71, fi71, 07·1 
Nortl Coutml................ .... 251, 87·l, H35 
South Contml . . . . • • • . .. .. . • .. • . .. rio, (Mel, •!HS 
Western.......................... 1'18,H7B,fi7:! 

a-1.-1 213, 701, Q.lfl .JO.ll •!, •JH:l,:l8ll 
\},!) rir11 u2n, 1as 11. ll 2, 72ll,H20 

al.Ii l32, 0:11, OOH 28, 1 Ol,2Hi,8·l6 
fl.B 37, 727, OJl 8.1 Ii, 202,Hli2 

18. 7 2\1,8\ll,HOl 11.·l 110, H23, 676 

2, 1 2, 077, 230, 9·10 
1. s 1na, n-10, 1211 

.i2. a 1, 102, 2so, 1·17 
2. u 110, 113\l, ·187 

fil,.l 2-12,ROO,OUO 

i ExlllnHl\'c of AlnHlm null Huwnll. 
•InclmleH structurn.1, 11!Jr11sh·e, 11ml C!hcmll'nl mnWrliils, plg-mcu~'• nm! miHl!t•llmieons mint'ml~ in 1ul<litio11 tn l1w!H 111111 llll'lltlllfcrouH miuemlH. 

The N ol'th Atluntie states produced only 2.1 per cent 
of the. ores, hut the value of fuel iunonntecl to 45.5 per 
cent and of manufactures to more than lrnlf o:f the total 
for the U nitecl States, indicating n concontmtion of: 
munu:factnres to ol>Uti11 the adnintagcs incident to ti 
libeml supply of fuel and a rottdy market. 

The North Central .state8 producetl ore vtilned nt 
$Dl,216,846, or 42.3 per cent of the total value of the 
ores, hut the value of the fool::; and nm11ufncturccl 
products formed only 28.1 per cent of the total value 
for the United States. This tends to show tlmt the 
ores ~were not nsecl where they were mined, m1cl that 
the mine opemtors were forecd to tnke ndvn.ntug-e of 
the transporttttion facilities to supply materials for the 
:factories in the North Atfautic stn.tes. Of: the ores 
obtained in these; sttites, a viilue o:f $G8,f.l32,2H4 repre
sented iron and copper from the mines of northern 
Michigan ancl Minnesota. The largest part oi' the 
freight transportation on the Groat Lakes is on account 
of these mines. Transportation facilities hero pl!ty 1111 

important pitrt, tho iron ores of Lake Superior being 
transported to the sonth Litke ports and to tho centers 
of cbmtp fuel and iron consumption. 

The valnc, $ll0,823,G70, or 51.4 per cent of the 
total shown for the ores in the vVestern states, was 
composed very largely o:f the value o:f precious metals 
and copper, these mineral:'! forming 67.f) nncl 29.1. per 
cent, respectively, of the total for the geogrnphic divi
sion. The refined metal obtained from both of these 
minemls was sent elsnwhcre :for nrn,m1focturc. 

The :freight movement on the Great Lakes for 1002, 
as shown by the receipts at tlio Ltike ports, aggregtitecl 
54,074, 72fl tons. 1 Of this, iron ore and minernl tonnage 
(not inelucling coal) ·was 27,808,42-! tons and cottl 
8,256,:117 tons, making a tofal of 86,154,5-±1 tons for 
mine prodtwts. Thi:-; w11s G6.n per cent of all freight. 

l Department of Commerce imtl' Labor, Bnreau of Statistics, 
" Monthly Summary of Commerce and Finance of the U nitecl 
States," November 1 to February 28, 1[)02-3, page 17\l7. 

The iron· ore production o:f tho upper Lake district, 
.Michigan, Minnesota, Imel 'Viscomiin, wns 27,0tHl,861 
tons, distributed ns :follows: M.ichigan, 1l,1B5,215 tons; 
Minnesobt, 15,1.B7,G50 tons; and ·v\TiHt~onsin, 783,9H6 
t0trn. This was 70.1 per cent of tho iron ore prodnc
tion of tho United States. The eopper shiprncmts, 
though of great value, do not constitntc it htrgo tonnng-n 
item of the Ltikc tmflic, ns most of the ore i8 smelted 1tt 
tho ·mines nncl only the copper Hhipped. '!'ho <'-oppor 
product of northern Miehigitn for mo~ Wits 171,102,0LW 
pounds, 01· 85,551 tons, but n large portion of this pro<l
ud wits shipped as mincml to be 81llOltocl nt Buffalo. 
'rhe total copper shipment:> on tho Ur(~1tt Lakc8 WOl'(\ 

140,GOD tcms; this tonnage inelnclos shipments of ('Opper 
:from the lie.nd of Lake Superior reccivml from the vV est. 
Tho movement of: iron ore on the Grout I~ttko1:1 is shown 
by tho following fable: 

'l'ABLB 70.-Jllol'elll/'?ll. of ii-011 Ol'C on Ilic Cirl'llf Lrikl!s: Jfl02. 

H111PMJ~N'1'fi. nm:m1•Ts. 

l'or~~. 'fonA. Ports. 1'ons. 

'l'ol1tl................. 2G, 603, 016 Tot111............ . . .. 2tl, 003, 1101 

1,11ke Superior ports ........ 21, 238, •155 J,11kc Mlehig-mi ports...... 8, Ol\6, 171 

nulnth, Minn ..•....... 
'l'wo Httrbors, Minn ... . 
Ashh111cl, Wis ........ .. 
West 8nperior, Wis •... 
Houg-hton, lllieh ..... .. 
llfn1·qnctlc, Ml eh ...... . 
Presque Islu, Mich .... . 

L11ke Michignu 1iort8 ..... . 

EHctinaba, Mich .•....•. 
GlndRtonc, l\Iich ...... . 
M1miHtiquc, Mich ..... . 
Menominee, I>Iich .... . 
Grelm Bay, \Vis ........ . 
lllilwtlllkcc, Wis ...... .. 

All othcrH ................. . 

5, OOJ, 8.Jl 
5, 489, 31'1 
3, 560, 213 
4, 0·17, 518 

1, 036 
1, 2-10, 583 
1, 2891 900 

51 852) 177 

5, 259, 312 
82,HO 
2, on2 
1, 000 
1, 436 
6, 107 

12, 98'1 

Elk Hnp!clH, Mich ... .. 
Fruitport, lllleh ..... .. 
Chiengoj Ill ......... .. 
SO\\ th C 1il•lfg-o, Ill .. .. 
J\lilwnukce, Wls ••..•.• 

Lnko Erlo nml connectctl 
ports ............... , ... . 

Detroit, :Mich ........ . 
Ashtn!Jnln, Ohio ..... . 
Clcvelnml, Ohio ..... . 
Connennt, Ohio ...... . 
FttirportHarbor, Ohio. 
Huron, Ohio ......... . 
Lomin, Ohle. ......... . 
S1u1dnslcy, Ohio ••.•••• 
Toledo, Ohio ........ .. 
Eric.~,· I>a. -·········~··. 
Bu!Tnlo, N. Y ......... . 
North Tonawan!la, 

N.Y ................ . 
Tonawanda, N. Y .... . 

~2,868,3H 

·10, \HO 
•1, 7·13, 679 
·1, 920, ~7U 
4,308, 39"~ 
1J·t88, mr~ 

·iGl, 700 
1, 'Ulfi, 092 

161,Sfi.'l 
1,02\1, 107 
1, 782. 8fll 
2, ~'17, 1\13 

2.17,Gi3 
2,307 

79;116 I· All others ................ . __________ .:__ __ _,'------··---------···· -------------·-
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The chief use in mmrn£1H·tnrus of the vnrious prod
ncb,; of mi11Ps and qmirries, and tlrn aggregate vnluo 
of tlw miuemls and the 111nnn£1wtnred products, so far 

ns they mn ho reported Rl~pamtely, arc shown in tho 
following tahfo: 

'l'ABLN 71.-l\llNE AN.)) l~l.L\.RHY l'IWllllC'l'H AN.ll '!'Im <n!U<:l•' l\lANlTFAC'l'HIUNG INJHJ8TRTES U'rILIZING SAME. 

MINI~ .\Nll tHTAJtH.Y PIWIHlC'l'ii: 1U0:.?, 

Chnrnt~tl•r. 
\'ulm• of 
111·rnlnel. Oh1u·1u•Lt1r. Vnlue o[ 

JH'tltlnet. 

'.l'nl11l •••.••.•••..•••••••• . . . • • . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $tl, ·1l1J 1 S·ll'I, fi21 

Met11llh·: 
Copper oro ........... ............ . 

Gnl1l nml H!lnn· ............... . 

Iro11 (1rL1 •. .••••••.••••••••••••••••• 

L!~nll nrnl zhw Ol'~ •••••••••••••••• :
1 ?\Inng-n.uei-:.e ore .................... ' 

Qnit~kHilvc!r ........................ ' 
Flwlx: ~ 

Cunt, nnthr1witl1 ••••• ............... :' 

Con!, bilnm!ntJll"· ................. ; 
N11tnrul gHH ........................ i 
I>t~trollllllll .......................... l 

St rm: tnml m11tl'rlt1IH: , 
t:t.~1net1t ....•......•••.•.•..•••••• ~.i 
rnnr ... :····························', LlmeHtnlH'" 111111 <loh11nit1:H ...•••••• 

1 !lf1u·hlo .......................... .. 
SnrnlHtom:H nncl q1111rtzitl'H •••••••. ·I 
Sll!t•eotts c:rystt1lll1w rol'k,, ........ .. 
Slttle •.••••••••••••••••••••••••••••• I 

AlmtsiVll m11ll•rlt1IH: I 
llllltl'Hl01H'H 111\!1 IlllllH!Ol\('8,,., .. ,. 
Corundum nrnl cmurr ............. , 
Cr)'Ht1111ino c1m1rtz •••••••••.••••••• I 
(inrnet ............................ , 
Grln<1Hlon1:H l\U<l 11nlpHtoneH •.•..•• 
J11[11Horl11! e11rlh, tripoli, 1111<l JHl!ll· 

foe. 
OllstoneH, WhlltHloneH, 111111 Hl'yllw-

8toncs. 
Cltomlei1l n111lcrlnlH: 

Bornx ............................ . 

1•Jnorsp1u· .......................... 
1 <lVJlHlllll •.••.•• ., ' ............... ., 

Snlplmr 11nrl pyrit<' ............... . 
I 1Jgnumts: 

H,liotl, 177 

177,Ull 
1, mm, ouo 

~·I, ~OH, am~ 
~.lllll,072 

:111,·l.Jl,Hlll 
f!,01·1, 182 

10, llOl, 171 
I.~, !.?07, U·H 
fi, OUli, 001 

lt:!, !lllH 

~,mm,til·l 

27;1, HH2 
21 0801 :Hl 
jl l)ll•I 1).-1'3 

'\147;i>HU 

Ill'llH; hl'!tHH; hl'llHH lltul !'OJ\(\Cl', ro111 .. 1: hl'tlSHCllHlillgR !111<1 llnlHhil1gs; b!'llHHWlll'L'; bronze l11tHLlngs; 
""l']ll'l' HlllOiting 1111!1 rnllning; l'kt!lrl1ml l\j)]llll'ttlllH IL!Hl Rlll'!'llc;H, 

(Joie 11n1l sllvor, ll'nf nnd foil; goltl nntl Rll\'er, reclndng 1m1l rnllniug, not from Urn oro; j<!W· 
l'h')'; jll\llR, gohl; 111t1l1Hl nrnl JM!nnnln Wtll'!!i Hll\'Ul'Hlltllhlug; Hil\'l!l'\\'lll't'; w11t"11 (ll\HC<, 

Cntl1•ry 1mcl t'<lg1: toolH; Jtll1s; llrenrmH: fmmclry 11rnl mnohino Hl1op prnr11wtH; gns an•l oil HtOYt's; 
g-n:-i mtwhinPH 1uHl ml.~tur~: hnr(lwnru; h1trllw1no1 Htt<hller~·: lHn'Hl!Hltc1eH1 f1wtor1·1n·mlnoti iron 
ll!lfl Hl!!Ol; il'Oll !lllll stool holtH, lllllH, WllHlllll'H, !'ivolH, cloorH 11\Hl Hltllttl!l'H, forg ll!,\'8 llllilH IL!Hl 
HJ>lkl!s, wronght plp1•s; ironwork, nrnhit1:ot11rnl 111111 nrm1munl11l; or1lrnuwo 1111c\ or11t1111u•o 
HtOl'OH; }ll\JlH, l'llPel: l'PHiHlOl'H, t'ltl' Inro nIHl l~nsh; ~f\,fml o.rnl \'11.\llt!-l; tUtWH; AenleH n.n<l lmln..ueo:-i; 
fiOt't\\\'H, mttt~hltw n .. ncl wontl; Hnwing- mnchhH~H 1u11l nttn.ehnwntH; H}lringH1 Hllwl, (~IU\ nnd cmr~ 
ring(;; Hl1•11m Jlttlngi; 111111h1•11l111g11jip1u·nt1rn: HtmwilH 111111 hmrnlH: tin 1uHl lt!l'IW pltttu; tools; 
typnwr!Wl'H l\!Hl Hll\IPli~H; \'lllllt lig l!H ttn<l \'lmlllt1\tl\'H; wit•1•; Wll'e\\'<ll'k, lnclncllng Wll'!l l'O]H.I 
lllHl 1!11Jilc'. 

llnhhltt rnl'tnl n11<l Hnltlm·; p11inlH (plgnumlH); g11lvnnlzlng; 11'1111, !11n, 11ip<', 11tt<l Hlwel; lc111l, 
Hllll'ltlng 11rnl l'<'lltting; l)'I"' fo1111<tlng; zltw, smol llng 11n<l 1·0!111htfi'. 

Iron 111111 Hl<'<'l itulnHll'it•s; potfory n111l f:'lllHH; C!ll<'mlc•nl 1111<1 pnlt1L h11l11slrloH •••••.••••••••••••••. 
Am11lgnnrntlon; 1111m11f1wL111·0 of mhwrnl plgnwntH, ('\ll'mimls, Pln ............................. . 

}111\l'l (tn111111fnl'.L\1\'0H); l'lll•l'; l':llH, llh1111hml111p; 11\Hl h<'lllillf:'; (!Olll·l11r 1•ro<ll!C'lH ........ : ........ . 
Ptwl 1111<l lighting; g11H <'1tl'l1111\ ................................................................. .. 
l,t~t.r1~lun1n 1 r1~nnt11g- .............................................................................. . 

J,iJUl1 llllCl t't1ll\l 1llt ...... , ..... , ...........................•.......••............ , ..•. ... o •• ••••••• 
Jll'i!!k lllt<l l ii<': <'l'<ll'ihil'H; jlllll<'l')" 1<'1'1'11 l!<llltl llll<l Jlrl'•l!ltt)' jll'O<ltH!IK ........................... . 

lr,lmo (Hl'l\ ('C!llt<!llli; \llllttlPlH, Hhllt•, 111111•hl<!, lllHl l\11tl'hl<'i1.<'<I: \l11ll'hh• 1111<1 Hillll<l work: lt\llllll· 

J 
llllllllM 1111<1tm11h•to1w.•:111wlnp; nrnl p11\'ll1p; m11tm'in!H; mnHlllll')', hrlt!k t111(l Hto1t!'; pl11Htm•lug 
llllll Hllll1t10Wlll'k, 

~l1~:~~:~1~~,j~(1i·i~ :: : ::: : :: ::: :: : :: :: : : : : :: : : : : : : ::: : : : :: : : : : : : : : ::: ::: :::: ::: :: : :::::: :::::: ::: : : : : : :1 
\\'ornl llnlHhlng 1111<1 HlllHl[lll}IO!' ................................................................. .. 
Ahrt1Hil'OH ........................................................................................ . 
t11·inclHto11c!H ..................................................................................... . 
lll1•11J\Hing 1mcl polishing l'l'<'Jllll'MlonH .......................................................... .. 

HmwH nrnl wl1<.!lHto1t!'K .......................................................................... . 

CllomlrnLlH (l111rl<' ll<'ltl); ghlHH ntHI poLlt!I')' n11111uf11ut111·1!J l1•1•r11 eott11 n111l 1lrn·el11y p1•mhwtH 
(poitl!r)'). • 

Ol1tss; Jinx for irnn fnr1111<'t'H; olwmlmlH ........................................................ . 
PlctH!erlng llll<l Hll\!'('llWOl'k (plnHl<!l' of ]'lll'IH lllt<l w11ll 1111cl <'lH!Wlll; plnHtm•) ..................... . 
Fe11tll!7.erH (roek plwHpltnt.,H) .................................................................... . 
Cliutulcc1ls (Httlph11rfo 1wid); l'XploHl\'c'H (g1111p1111·1lur) ........................................... . 

l'iwHpl111tt• rock •..••.•.••••.•••.• ;· 1 

Bnrytes .......................... .. 
Mlneml plgmentH, ('!'n<lu ........ .. 

MIAcell1111e011H: 

~ml, 10,L } BllO,HHi\ i:lll'mlmtl.•, palnlH (p!gnn•nL•) .................................................................. .. 

Asbestos ......................... .. 
Asphnltnm 1rncl hitnmhwns ml'k • 
Bamdto ......................... .. 
Chrotne oru ....................... . 
FclrlHpltl' ......................... . 
Fltnt ............................. . 
Fuller's mirth ................... .. 
Gmpltlto .......................... I 
Lithium oro ..................... .. 
MngnoHito .••••.•....•••••.•••••••• 
?.Itlrl •.•...•..••••••••••••••.••.••.• 
Mien, ............................ .. 
Molybdenum .................... .. 
Monnzlte ......................... . 
Nickel Rll<l cob11lt. ................ 

1 

Pl'ccdous stone~ ... 4' ••••••••••••••• 

HutUe •••.••••••••••...........•.•. 
Slllctt Sllll<l ...................... .. 

rfulc nnll HOft}IStOllt' ..•.•.••..•.• ••. 

:J~K, 450 
(') 
·121, '.!HU 

1, l:l8, 1117 

1'ungf!ten.......................... lij 975 
lT rn.nitun .•...... , . . . . . . . . . . . . . . . . . 11H, 12f> 
Vii1rndimn ........ , ........................... .. 

1 Not l'l!]llll'ICtl Sl\j>lll'lllt'ly, 

l•'lreproollng, ltt•ttt insn!t1tlt11{, 1111111101woml11rnllhill m111rnfc1ol1t1'()H ............... 1 .............. . 
Clwmk11lH; JllllnlH Cltt<l \'lll'JtiH!t; "1l'C!Lrin Wil'll illHllllltlon; Jll\Villg lllHl ]lllVing lllllLerll\lH ••••••••. 
Alnmlt111111; c'11mnil'll!H .......................................................................... . 
Fm·rnw" linings; h11rctenl1tp; Htm1l; !'lt1•mirn1IH ................................................... . 

}Pollt:ry l\JHl llll'H; \\'O<Hl Jlllc!1·: HC!ll!ll'illl{ HIHIJ>H; gltlHH Jtlilll\lf1wltu'OH ............................. . 
I'etroll'lllll l'l'll1tlng (<·lm·ifrlng oil) ............................................................. . 

I 
llrnpltiln urnl grn.phile retlni11g (<'r11nll>l<'H, Htovo J1ollH11, 111dnt, ronnclr)' fnclngS, load pmrni!H, 

lllbl'l!'it!llH),I . 

I 

rnwmimlH (nw•lloin1tl) .......................................................................... . 
!<11r1t1t<'Cl linit1g ....................................................................... , ......... .. 

~~;tjt,~ 1~·~,::,<t::· 0(i1~:t:t',:1;,;;1' 1ii;1;1ii·1iii1i; 1iii1 i :~,;j,j;1i;,~ • (!1iHi1i1i iiciii.); · iit;1ii i iiHiii1it1(;1i; 'iviiii' i•i1pe1'.;i:::::: 

I 
lltU<hmlng Hll!OI; t•lw1t1l(•1\IH ..................................................................... . 
()!um1i(!t\JH {I'll!'<.\ <'lll'th HllJlH for ill('l\llll<•HIWllt fi11LJ1WlltH) .................................. ., •• • • .• 

:fNkkt1l: 1Itmll'nit1g i'tL•!'I; nllo)'H; eol1111go; l•luctrupltitlng ........................................ 1. 

l,1~::~;:1~\:;l';.~1~~:1,11~1:-'.'~~::: :: : :: : : ::: :: : : :: :: : :: ::: : ::: : : : : :: :: :::: :::::::::::::::: :::::::::: ::::::::: :: f lltrnll•ning Hlut•l; l'O!orh1gf"n·nolnh1; 111111111fac1t11ru of 11rtillt•lnl Louth .......................... .. 
011\HH, flll'lllH!I!, <'Jtgltw, llJH hnilillng Hl\ltll ...................................................... . 

,{Hl11hH: 1!1•0.rtlrntnm>H, l111•111wo Jlnh1gH, ntu ............................................ • •• • ........ } 
' Flour tnlc!: l'iropronl 1111intH: clcotrl<i !nx11l11Lio11: ltc11t l11Httlt1Llo11; fm•trneo fnolngH; 111brlctmtH: 

Jlll\Wl' lllltnttfuC'llll'l\, 
mm. en Ing ~l,•ul; ehmnk1tlH .................... ; .................................... · • • · ........ . 

}Htll'clenlng Hl!'cl: elwmic•1tlH ............................................. , ............ • ••• · .... - .• 

•United Kl11leH Ut!olo1;fr1tl Slll'1'l•)', "Mineml l!<mmrccs of the lTnltc<l States," 1002. 

:Hu, sun, s;o 
Of>, 070, B38 

1, ;u:i,.rno, uos 

(I) 
(I) 

;117, \Ill!, MO 
(I) 

1 ~a, U:lH, :l~H 

lltiH,tlGH,Htl9 

7'> (.)fl<> 

1,:IHl:n?i\ 
(I) . 
(I) 

1,0HH, UOO 
(I) 

llll1, 823 

(I) 

O, tHS,215 

~: l 
•1.620,000 

(l) 

(I) 
(I) 

<129, 173 

(I) 
ri, 780, 281 

1:i 
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XXI. 

EXPORTS AND Il\IPOTlTS OJP Jl[JNERALS. 

J!}rpm't8;-While the development of the export, tn.1.de 
has been one of the lmLcling fenturm; of inclustl'inl prog" 
ress in the United States, the vast majority of mineral 
prodnct8 of the country are subjected to numufacturing 
processeH before they nre sent out of the country, 11nd 
therefore the products of the mines and qnaniei'.I, us re
ported to the Census, form a very small proportion of 
the exports. The total exports of clomestic merclrnu
dise for HJ02, exclusive of gold rmd silver nnd phos
plmte rock, !tmounted to $1,34U,4H3,26H, nnd the ex
ports of the products of mines, including crude min
eral oils, amounted to $83,327,517, or only 2.5 per cont. 
The coining vnlne of gold and tho couunercinl V!tlne of 
Hilver produced cl.tiring rno2, as bm;ed on the Census re
ports, !tncl the production of g·old and silver in Alnslm, 
as estimntecl by the Director of the Mint, amounted fo 
$102,G!l5,557. · l~xclnsive of coin the coining- value of 
gold and the comriiercinl value of Rilver exported wus 
$70,41!1,846, tho exports amounting to 08.(i per ceut 
of the production. The clnssilicittion folhwed hy the 
Bureau of Stftt.istics in c•ompiling the s!;atistics of ex
ports does not conespond exactly with the clnssi1ic11t;ion 
of minerals adopted for tho cernms of Hl02. Their 
iignreR, howevei·, may he nsed :for the purpose of in
di~!ating tho approxinmte nmonnt of crude minomls ex
ported. The fc)llowing tnblo proscnts the value of the 

exports of domestic merchandise, exclusive of gold and 
Bilvcr n,nd phosphaterock, and the mtio of the exports 
of the products of mines to tho total exports for each 
year from 1880 to mo~: 

TAm,g 72.-JE.i:portR o.f donwstic mcrclwndisc am/. p1'od1(cfs o.f mi11es, 
e.vcln.~i1•c (~f f!Old ancl .~ilver and 2ihospliatc i•oek: 188.9 to Jf/02. 

(Compile<l from 11111111111 rcpOl'IH of tho Bnrc1111 of 8tntiHtil'H, on Comnwwc 1m1t 
N1tvig11Uou of tlrn TTnitecl Sh1tes, ye11r muling .Tmw 30.] 

YEAH ImllINH .nJlm 30-

Value of t•x
ports of <lollll'I'· 

tie nwrcluin~ 
dise. 

·------·--- -····-·---·---· ___ .......... _ ---
1902 .................................... . 
1901 .................................... . 
1900 .................................... . 
1890 •··•·•· .•......•.• ·•··••·· .......... . 
1808 .................................... . 
18\17 ................................... .. 
lllUG ................................ ···•• 
lHUli .................................... . 
181).J ••••••••••••••••••••••••••••••••••••• lH\13 •..•.•.••....•.•••••••••....•.••••••• 
180~ .................................... . 
lHlll •••••••.•.......•••...••••..•••.•..•• 
1800 •.••••......••••.••••..•....•••••..•• 
1H8U ........................... · ••••.••••. 

$1, 3,rn, lioa, 2n11 
1,.in11,.i1.1,.11a 
11 !HH, BH7, 20·1 
1, rn7, v.n, a:n 
1, ~or,, ua21 o7u 
1, 027, 001, 117·1 

8n8, 7Ull, R\M 
787, Of>l, :137 
HIJ.I, 01\l, 71!! 
821\, Hii, UlH 

1, Ol:l, 03fl, flllll 
H7U, Oii·l, 4117 
H•ll, 701, 171 
7~0, 21B, 079 

The valno of: the exported prodnets of' minm; hns 
formed such a imrnll proportion of the total oxportl' 
tlrnt the stn.tistim; are in::;tructivc only in so fol" as they 
show the clispmiition of the c1iff ere11t mi ncrnl8. The 
following t1tblc presents the tofal value of each v111foty 
of the mining products, including crude petrolonm oils, 
oxported for rnwh ye!Ll' since 1880: 

'.PABLI~ 78.-VALUE OF EXPOR'l'S OP l'IWDUCJTS OF MINES, INCLUDING CIWDE MINEHAL OILS: 188!1 TO rno2. 

[Com1iih!<l from 111m11al repurt8 ol B11ro11n of Htnl!Hti<!8, m1 Conunm·ee 111ul N1\\'ig11tlon nf the Unitod Stnte8, )'l'tLl' ending ,Tnnu Bil.] 

100~ 1001 ____ ...... ___________ , .. _____ _ 
........ -- ----· 

'l'ol1tl ••.• - . . •• . • • . • • • • • • • • . . . . •• • • • • .• ••• • • • . • .. . • • . .. . • . • • .. . SH\I, •171), 332 $80, 81f>, IG2 

Clay ............................................................... . 
Con!, 1111thmcite ................................................... . 
Co11l, hltnminouH ...••........ , •.......•..•......................•.. 

fr'g;f?,~g:::: :: : : :: ::: : :: : : ::: : ::::: :::::: ::::::: ::::::: ::::: :::::: :: 
:l.fllrblo nncl storw, unm11nnfl\ct11rml •.•.......•.•..............•.•. 
Nickol, oxl<lo and nmtto .......................................... . 
Oil, mincml, crude ................................................ . 
Ot·e, gold nil(! silver bc111'ing ...................................... . 
l'hoscl111tes, mndc • ...................... ' •. '.' •••••••••.•• ' .•••.•• ' 

~ll~~· 6~~~~~·: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
All other products or mining .........••..........•.••.••........••. 

153, 16'1 
7,117,H09 

13, O•l7,-0li2 
2,li01,6!l7 

178, 107 
172, 278 

1, 190, 000 
G,OM,818 

268, 220 
fi1 H88, 59f> 

1J25, 72R 
809,811 

1, 217, 907 
167, 9'15 

HH,4Gl 
B, 1125, 80H 

13, 891, 603 
1, 340, 707 

17f>,817 
93 720 

1,.510: 008 
6, 080, 920 

fi07, 287 
6, 0•18,893 

400, 298 
104,1'10 

1, 150, 695 
10•1, 711 

1000 

$ll8, 077, 015 
-----·-----~-

J(i6,8afr 
7,50·1,088 

11, 938, 725 
1,009, 288 

79,!)<12 
120, 397 

l, 21U, 812 
71 Sli>! 1 162 

2~~3, 273 
0, 376, 307 

550, 1'12 
22,J, 210 
980, 099 
2·13, 676 

18fiO UHl8 
··-"--•¥•·-"·-·-

$2H, 107, 101 $2·1,01'1,(170 
- ... 

120, BOG 03,,13'1 
6, 475, liUil fl, UUO, 171. 
7, 185, 4B2 f>, 777, f>78 

4•10, 075 R2·1 1 ltifl 
OU,400 8·1, 2211 
08, OOB Wi,9fiH 

1,110,222 l,402,80B 
Ii, 202,892 <l,343, 202 

•JO, 927 2J.1,129 
5, 989, 891 4, 350, 834 

6lll,.159 •114, 938 
367, 970 lQ.1,838 
MS,145 813, B70 
163, 377 129, 971 

----- .. - .. ·-. -------------.. ··--:-.. ==-=·=-=-=-·==== ..=:"""cc=oc-:ccc==-=··-:o=·-=--=-:=--=-=-=~===========.:..c:.oc:= 

'l'ot11l ••••••••••••••.•••••••••••••••.•••••••••.•••••••••.•••••• 

~~t~~~~~f;tfi~~~HiiHL/HHEEHiHHH 
?.farble and stone; unmnnufiwturecl ..... , ...................... . 
Nickel, oxide 11m1 mrtttc ....................................... :.:· 
Oil, mineml, eru<le ................................................ : 
Ore, gold 11nd silver be1irlng ...................................... . 
Phoscl111tes, em de" ••• , ................... , . , .............•........ 

~j~g. ~t~~~:::::::::::::::::::: :·:::::::::::::::::::::::::::::::::::: 
All other prod nets of mining., ................................ , •..• 

1800 180·.l 

$2•1, 025, 29-1 

21,,rns 
Ii, UIS, 229 
5, 180, 398 
1, 10•11515 

0,000 
83, 859 

:Uli,Cl38 
5, 101, 710 

37,1, 218 
5, 741, 262 

•125,72•1 
31,•174 

'115 
259, 859 

-------
$25, 488, 043 

29,880 
6, 650,590 
n, 202,s75 
2,•135, 716 

(I) 
112, 691 
493, 964 

•J, 410, 915 
146, 779 

fi,038, 445 
618,297 

74, 800 
36 

1821555 

180!1 

-----
$23, 947' 369 

26, 072 
•J,854,60<1 
5,140, 534 
4,591, 838 

(1) 
153, •128 
1'15,047 

4,567, 891 
220, n2~1 

S,927, 343 
204, 908 
35, 620 
5,990 

60,1570 

1802 1801 

$23, 850, 005 $2,l, 237' 2,14 
--··· --· 

. 23, 053 26, 857 
3, 410, 060 3, 79n, 495 
5,220, 408 4,504,531 
6, 036, 777 7, 260,893 ll) (l) 

69, 777 191 520 
370, 974 (l)' 

fi, 101, 840 fi,876,.152 
so, 325 3·1,5,12 

2, 657, 120 2, 182, 27•1 
149, 798 
(I) (1~ 
ll•J, 639 l 2,011 
36, 944 43, 310 

1807 

$~.?H, 07:.!, 9H2 

2·1,810 
f), 07H, lUH 
f>,BBU,Hfl 
21 05U, 770 

B·l,108 
no, mm 

725,80U 
G, 171,Hfl2 
1, lG~ 1 48U 
5,00fl, tl20 

•HH,:i:J:l 
·10,liH 
12~, 7(/il 
101, 705 

m".-~•••"·----

1800 
-·····--"~·--~·~~··-'"·. 

$~8. 1110, 4~ll 
:·.::..-===~.-:::-

l0,fi52 
3, 319, 726 
3,530,3(\2 
0, 053· 236 

(l) ' 
282, 205 
(1) 

G, 711'1 1 285 
1, 973, \l70 
1, 618, 081 

183,096 
3 1, 897 

i182,990 
fl0,480 

1HOO 
····~··----.. -. .,.,._ 

$~51 2:.mJ O·J~ 

lll, 7lH 
fi, 717, 2·Hl 
•J,92ll, !'Iii 
~,oas,~:.H 

0,.J(I~ 
7·1,87~ 

'1·12, 7Urt 
Ii, 121,8lli1 

778, iU:l 
•J,,too, r.u:1 

62~, G7:l 
17,?l:l 

l,'101 
li~!U0'2 

1880 

- ··-·--.------·· 
$'20, 036, 0.~7 

18, llll 
.J,217,0Ull 
2,.J73,·l~G 
715181 25H 

92 
1·16, 9'J8 

(1) 
5,083, 182 

1\0,l!Ol 
988, f>Gll 
29•1, 9·17 

(1) 
25,354 
89,2•14 

88,359 '\ 

------------>-----·---·---·----------·~-·-----'-----'------'------;--"-------'-----
1 Not reported. 
2 Included in mannfncturcs under the lwacl of fertilizers, prior to 1809. 

•Zinc ushcs. 
4 Zinc, ore 11nc1 oxide of. 
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With the exception of: nickel and phosplmte rock, 
the quantities exported formed only it HllHtll proportion 
of the mining· products of the country. Tlrn vahw of: 
the expor(;s of nickel and phosphate 1;oek in rno2 appitr
ently exceeded tho vttlnc of the total proclnction of tho::m 
minerals by $2,1±7,458. It iH prolml>le, theroforc, thnt 
tlw ela:;sifieation ndoptccl by the Bureau of St!ttistics 
included pn.rt.iitlly nmnnfoetnred proclueti>, or other 
imbstn.nces not iuclndcd in the mining cPnstrn, elso the 
exports were composed in part of products mined dur
ing prior years. 

The value of anthnwite and bituminous uoal :formed 
more than n, third of the value of the. nxports of the 
mining prochwt:; in 18K!l and in otwh y(~ar since. Thn 
$20, 765,:l:Gl reported ns tlrn vttlno of the ('.oitl oxportetl 
in 1902 rcprosent·,:; tl,1171,18·1 tow;; of this muount 
4:;732,185 tons, valued at. $:1.4-,281,·t2o, or G7.D por cont, 
of the quantity and ll8.H pm· cent of the Ytdnn, woro 
exported to quchoc, Ont!trio, 1\fonitiolm, etc. 

Crnde mineral oil wa:; the nnxt most imporhmli min
eral product nxportcd. Thnro worn :urn,o:·Hl,800 gal
lom; of crude mineral oil nxportecl clnriug Urn yPttl' 
ending· ,Ttmc>. au, 111112, valued at $G,01:1,1.,1:11s. Of this 
totnl sn,78a,mm gallorn:.:, valnrnl at $4-,272,1'1,,!-, 01· 117.2 
per cent of tho total quant.ity ltrnl 70.::3 p<'l' el\nt. ot' 
tho vn1ne, wero consig·rwtl to Frtuwn; l0,S44,!l!H g·al
lons, valncd nt $i>il0,ml,t, werl'. oxportod to .Moxil'.o; 
imd 10,1:32,Slil gnllons, mlned at lii·W7,0UO, to Spain; 
leaving only 22,Siln,04,0 gitllorn;, vttlnod itl; $7M,!120, or 
12.0 per cent, ns the exports to all otlwr eonntl'iPs. 

Crude phosphate rtmketl third among tho exports o:f: 
mining products. Tlrn cprnntity exported for l!J02 
itmonntod to 74:7,u72 ton:;, vnlnecl at $ti,888,o\l5, O:f: 
this total 372, 035 terns, vnJned at $8, lHiJ,.,1:77, or ,j.!), 8 
per cent o:f the ttlllmtity imd 58.2 per <'·<mt of tho vahrn, 
were exported to tho U nitod Kingdom nnd Gnrnrnn,v, 
and 375,G:37 tons, vulnocl itt $2,755,118, were oxportecl 
to other conn tries. 

There were 25,07!1 tons of copper ore oxporli<'d, 
valued at $2,601,GD7; 13,875 tons, valued at $1,8%,586, 
were consigned to the United lCingdom; and 1l,13D 
tons, valn(ld at $6DO,G77, to Mexico, while only li2 torn:i, 
valued at $6,434, were shipped to other eonntries. 

J1np01·ts.-The methods used in compiling tho f:l~,atis
tics of imports are also at variance with thoso :followed 
by the census~ and there are compamtively fow prodncts 
for wl~ieh n, s1ttisfactory compitrison of the imports 1tncl 
the production c1t11 be: nmde, but lihn statistics for Htwh 
products are presented in Table 74. 

'.l'ABLrn 74.- l'trliw 11t' pr11<i1wtinn and ·imporl8 o.f <'li1'i1t'iu, cornpal'llhliJ 
rni11cmls: 190;!, 

[ lnq1or(M «ompilotl from i·eporlH of the Ilurt!l\\I of i'ltlltiRtillH on Conmrnr<m nml 
Nnvigntion of the United Stntos, Yl'lll' l'n<Uug Deeoml>ur Bl.] 

Aslwslos ............................................ . 
Asplml tum 11111 l l ii Lt tmlnot tH rot•k .•.........••.••..•. 

~l~:&tn~·:: :: : ::: ::: :: : ::: : : : : :::::: ::: ::: : :: : :::: :::: 
Bomx ............................................. .. 
lluhrstmie8 1u11l mlllRtnm•H ....... , ................. . 
<~e1uont ...... ......................................... . 
(!hl'(Hllt~ oru ..................................... ~ ......•. 
Ch1y ................................................ . 
Co11), unthriwilu .................................... . 
Cm1l, hltumi111ms ................................... . 
Cloppor cn•e ............................................ . 
Cormulmn 111HI mru11-r •.............................. 
Flint ............................................... . 
!loli11111<1 MilYl!l' .................................... .. 
nrnpltilt• ............................................ . 
<trlnilHilllll'H ILlHl ]llll] "lollt'H ........................ . 
(fypHlllll .................... , ....................... . 
Tnl11s111'111J l~ttt'llt, tripoli, 1111<111111111"11 .............. .. 
Iro1i 11rn •...• .................. , .•..•••........... , ••.. 
r.e1ul ntt<l zhw ...................................... . 
Mugnl!sit" .......................................... . 
Mnrhlti ............................................ .. 
Mi1•1L .............................................. .. 
l\Cltwrnl 11i~mtmtHt (~rndt~ .... ....................... . 
M11nnzilt1 ........................................... . 
Nntnrnl gn>t ........................................ . 
Ni1•Jwi nm\ p11J1u [[. .................................. . 
( lilRtOl\l 1~, wlHlt!-itonc·~, lllHl .Hl~)'l ht 1Hlll1H'H ........• " .. 
I 1t~t.1•olt•u1n •.......•.•.•.•••.•• , •...............••.••. 
l'h11>1/1hn (n r111•k •• , .................................. . 
lin!i• 1Hill'l'l'. . ., .•. , •..• .,. ,. ..... ,, ................. . 
Htmw (<'x<•ln"ll'n ut 11111rl>I>') ....................... .. 
H11lpl111r 1rn1l [>)'t·!(" ................................ .. 
1 l'11lt~ u.tlll NtlllPHIOIH' ..•...•...•.•.••.•.. .............. 
'l'llllg'~tl'll .... .•.... ""' ••••••••.•.........•.•••....... 

l'rrnltwtlou ImporlR for 
· 01.nrnumptlrm. 

~ltl,200 
23H1 728 
201l,lfi.1 
1:.IB, 206 

~tmm,GM 
l\U, 808 

~·1, 20H, aaH 
·t, liti7 

2, 001, 072 
7!1, 17:!, f>Hli 

2110,llf>H,·18:1 
"71, 11!2,0H 

llH,flOo 
1·1<1, 209 

11 \l:.!,1111,tlla 
227,fiOH 
llU7, 4Bl 

:!, 089, ll.U 
fif>,lllll 

im, •J nn, a:.n 
8 ~7, '1H71aN 

u1,mm 
fl,O·l,l, 182 

llll, H.J\l 
:UIO,KH/'1 

11-1, mo 
:m, Hti7, Roa 

8,HOll 
ll:l, 11118 

71tBU7, 7:\tl 
·l,1122,\H:I 
1,MO,ll\10 

111, ll\ll\, \1117 
\1-17,0811 

'I, 'J:\K, 11l7 
n,\l;r, 

$702, 432 
·t~l:l, (iU8 
127, 000 

M,410 
20, 7115 
10, lfiR 

2, li5U, 001 
li82, li07 

1, 107' 770 
792, 'Hill 

u, 98·1, -008 
fl 20 5$7, 3•.IO 

i 201, or.n 
G~f)I 092 

1 rm 1 fl8H 1 s~s 
1, Hm, 388 

711, \100 
1108, l<i7 
n2,:m 

21 flfi81 U2:J 
11011,mo ,,r,o ~ii"}() 

H:u:2ll7 
rHi!i, a32 
]Ufi1 HtlK 

lll ]2 
'.!.7, •t:!O 

I, lXo, 027 
fill,·tflO 

170 
:IHH,470 

~I ](lji 
fil,1107 

•l, UU?, ~M2 
:m_:iti!i 

7, (J.11) 

l llnl'\'l>t, l!1trl11>11n.tn 111111 Ht1l(llttLI<'. 
!.l < ~111lu1wrt~in l v nl rn1 f11t' t!opJ mr t•on ll•u tH of n 11 tll'l 'H m !1u •t l. 
"Vul11t• of lm11111•t.q of <>I'll, n•i.:11l11H nm\ hlti<•k, n1t1l h1H'H, !11g11tH, nllll pli::H. 
·I Emt•ry g't·uint-1 arnl r1wk. 
1• l•'llttl llll<\ fiillt. M(Oll('H, 
o C1111u111•r;;in I 1'ttln" of g11!1l 1u11l Hil\'l'l' 1•1111tnh11"l l1111111·ifl'ru11H 11t'>'H 11111\ phwur 

l111ll11111, 
7 lltt)Hll'IH lt•>tH flll'>'iKll i'XJllll'(H, (:(lllllllOt'(llnl \'itllll' 11f g11l<l n111l Hll\'<'l' ltt Ol'll 

11n<l l>t1Htl littlil1111111HI l1111l11111 n•JhH•tl. 
A ltwludt•H v1Ll llt'H for lt>tt<l 111111 zluo pro1l111•ull in i::11J1 I, Hli wr, nml 1H.1J11wr milioH, 
v '"'tt<l 111'<\ 1l r11HH, plgH, tlllll lllll'H; 1111<1 ilno, lu hhmks m• pigs, . 

rn ~lm111zlt11 s1m11 ttllll tlwrlto. 

'rlw mium·ah; mnmwrntod lmvn henn solocted because 
tho cltt;;;;ificmtion:; l 1y which thoy wora drniigrnttec1 in 
(~ompiling· tho stat.il'ltic:; o:f: imports eompm·c most nearly 
wilih. tho olu.'lsiHotd;ion.~ usod in compiling the census 
reports, hnt thoy Rhould not be 11ccoptod as represent
ing nll rnincml:; h~1ported. Bi1mmth and lithographic 
Httm<' wore not proclucod in commorc.ial f]ttantities in the 
Unitncl Sbttas, 1tnd the ontire eonsumption wns depend
ent upon the :imports. 

'L'ht1 imports :for n 11urnbor of the mincrnls shown in 
Table 7;h excooded tho production :for Hl02, nncl the con
dition:; provuiling for each of thom are summa-rized as 
follows: 

AN7ie8to8.-I>mctieally tho entire amount of asbestos 
eonsumed in tho United States has been obtained from 
Citrmda. The imports for consumption in. 1902 
amounted to $162,432, as compared with 11 clornestic 
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production of $413,200. Asbestos of suitable qrntlity 
and in i,;nfficicnt <puwtitics to supply the demand has 
not been nncoverccl in thi8 conntry. 

.iL.'J)Jhaltwn and b/tu111h111118 rnck.-·while there hns 
boon a growing increase in the production of aHplrnlt.mn 
and bitnminons rock.in the United States, the valuo of 
the irnportH for l'OllSlllllption for l!l()2 CXe.oecled tho value 
of the domestic proclnctiou by $2M,930. The donrnstic 
production was urndo nrntcrial, and it is prolmble thnt 
the imports were of a more highly finished elrnracter. 
The material is obtained in itn 1tlmost pure form from 
Pitch Ln1rn, in the island of Trinidad, where the cost of 
production is reduced to it mininmm. The qu11nliity 
imported from this source during the ,reitr ending .Tune 
30, 1002, was valued nt $329,810. The asplrnltum 
imported from Biirbados posHessc:,; pccnlittr qmilities 
which nmke it especially adaptable :for the mannfaeturc 
of varnishes itnd tho iusnlation of electric cables. 

Okrome m'e.-Prn.ctically all of the chrome <>l'(i con
sumed in the United Sttltes was imported. The depos
its in the United States n.re not conveniently locatod 
:for development and can not compete with tlrn low 
price of the foreign ore. 

Om'w1d11m and l~llWP,11.--'l'he value of tlie import.-; of' 
eormKlum and emery was nlmost twice as great ri,s tho 
value of the domestic production. The cxuess of the 
imports over the production wiis due chiefly to the focli 
that the fargest domestie tlcposits arc not convo1iiently 
1oeatcd for transportation :facilities nnd can not compete 
with the farge deposits 'of Canadian cornndum that can 
be more eonveniently worked; or the prochwtion of 
Tmkish emery, which i:; produced itt a considembly 
lower coRt nncl imported into the United States ns l:ml
last. Artifichd cornndum, moreover, is also produced 
in In.rge q unntities itml will nnclonhtcdly affect the pro
duction of the natural material. 

ampli1'.tt<. - 'Nhile gmphito has he en developed in IL 

number ol' different loealities thronghont the United 
States, the produetion Btill falls far short of the clm~mnd~ 
whieh has iiwroased with the development of the 
meehanicnl and olectricttl industries. Graphite is !tlso 
being sncces::;folly produced hy !trtii:ichtl menns. The 
imports, however, 1Lre still many times in excess of tho 
domestic production. 

I11j'u8m•ial ewrtl1., tnjwll, and p1.tmicc.-The vuluo of 
the imports of these minerals exceeded the domestic 
production by $H,380. This increase was due entirely 
to the imports of pmniue, for this mineml has boon 
found nnd quarried in the United St!ttes .in compara
tively insignificant quantities. The import:; were oh
tn.ined almost entirely from the islitncl of Lipari, north 
of Sicily, nnd were shippocl largely as b!tllast . 

..Llfagnesite.-The entire domestic production ol' magne
site was obtained from mines in tho sttLtc of California, 
which apparently arc not n.ble to supply the market. 
No other deposits nppein' to hnve been discovered. The 

imports wern obtnined almost cntirel)' from Cheecc and 
Austria. 

. .Ll!ioa.-·vvhile this mineral is found in a mm1bor of 
the sttttes and exists in considemblc quantities in differ
ent locttlities, thn individual deposits hn\·e not been 
clevolopecl to a grent extent, tmd the quality is iuforior to 
that of tho imported variety which is obtained lttrgely 
from Cmmda and India. . The good variety of mica 
obtained from the clepo:;its in India and the eheap labor 
there eniihles it to be produced nnd tleliYered in tho 
United States in sufficient quantities to almost entirely 
supply the nmrlrnt. 

JY!.iokel and oobalt.-Practitn,lly nll of tho nickel n.nd 
cobalt consumed in the United StateR is olifained from 
Canada, where the deposits are oxtonsiY<~ an<l eh@ply 
mined. Both minerals have been :found and mined in 
various localities in tho United States, sometimes in 
connection with lend ore, lmt they have not hoon pro
duced in quantit.ies suflicient to supply the market, 
because, in part, of the moderate. price which has pre
\'!tilecl for nickel. 

81tlj)llill?' cmd py1'Ue.-'.L'he excess of tho imports onn· 
tho production of sulphur is not duo u.pp1treutly to itf; 
scarcity in the United SttitoH, hut to tho immense de
posits of pure snlphndound in Sicily, whieh nre worked 
by cheap labor. ~rhe imports of pyrite more than 
doubled the production. 

1itnysten.-The imports of: this mineral o:x:coeclml tho 
comparatively snrnll prodncliion by only $1,071. Tho 
domestic prodndion lms been obtained largely in con
nection with other minemls. 

Of the other minerals ennmomted in Tithle 7 ± the 
:following- show the largest amounts imported during 
the ye11r 1902, the minemls being considered in tho 
order in which they appear in the table. 

Oenwnt.-The i)l'ocluction of cement rcpoi·tocl by the 
census is eonfined to the nrnnufacturo of omneut nt and 
in conneotion with the opemtfon of limestone quEtrrics. 
The totiil production for 1902, as reported by the United 
States Geological Survey, was mlued itt $25,3G6,380. 
Tho imports, therefore, formed ti compiimtivoly smrtll 
percentage of the total consumption. Thero were 
423,844:,lGO pounds of Roman, Porthtnd, and other 
hydraulic cement imported during tho yon.r ending 
,Tune 30, 1002, and these were valued at $1,±781452. 
Of· these imports 227,056, 720 pounds, valued at 
$83±,555, came from Germany; till other countries sent 
19H, 787,44:0 pounds, 01' 46.4 per cent, of the quantity, 
valued n.t $643,897, or 43.6 per cent of the tottd. 

Olay.-As shown by Table 7±, the value of tho clay 
imported for consmnpt.lon was more than half aH grout 
as the vnlue o-f the domestic production. Common 
blue clay, used for the manufacture of crncibles, was 
obtained very largely from Gernmny. 'l'he imports 
from that country for the year ending .Tune 80, 1002, 
were valued 11t $59.,4H2, as compttred with $13,603 re-
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ported for all other oountril':-;. Other clay, iucluding 
Chi mi l'lay, or kaolin, c•mlte brgdy from thn lTnitnc! 
Kingdom n,nd Gornm11y, the import:-; from t]w:-;o <•.onn
trif\s nrnmmting· to $1,1~~,(1±7, or 02 . .J- per cent. of tlrn 
t.otal for other clny. 

C\w1.-\'Vhile tho imporb-: of coal form a vory :-;nmll 
proportion of the con:--:mnption, nevorthok:,;:-.; con:,;idem
hlc qnantitic:--: of hitnminon11 cmd WPl'll imported during 
the year 1 fl02, the import:,; )ming Htirn11fatecl to S0111(1 
extent hy the i-d10rtagc in tlw prodnctiou of 1intbmc:itc1 
coal. 'I'he import:--: :from Briti:--:h Colnmbiit, Ncmt 8co
tia, and N cw Bmn:--:wick for the year ending .huw 30 
wore vtdnc·cl at $H,D04,fi2G, :forming 7H.fi pm• cont of thll 
total import:--:. I nclucling ant.hr1wit:e the import:--: from 
all other ccnmtrici,; amountnd t.o $1,•107 ,8H2, or 2!i. fl per 
Pent of the totn.l. · 

01j1jl1'1'.-Tho hnportH :for c<msumption ol' (•oppor 
during the cahmdttr year ln02 wero rnltu~tl nt $20,Ml7,-
34H1 tho amount hoing tthout onn-third HH g't'l\at ltH thn 
prodnotion; thi::; miucrnl i:--: importrnl largnly from 
Mexico. The import:--: from that country for the ymi1· 
ending ,June 30, 1D02, were wluml nt $D,H:H,OH7, or 
7CUl per cont of all copper imported. 

Oold mul 8i?1,e1•.--(}ol<11trnl :--:ilver orn and bullion i:-; 
the most important class of imporb-:, tlw nn101u1 t----$fi:\-
688,883--reportccl for rno2 con:-it.ituting '{'( ). 7 pnr (\()I\(; of 
thn tottil for the priucip1tl miiwml:--: imporh~(l, ns :--:hown 
by Table 74. Of thi:--: itg-grogatc the valtw of gol<l wus 

$82,1\82,221, or -1-J . ..l: per cont, ancl thn value of silver 
was $2il,10(1,HH2, or 2!l.il per cent. Of tho i,;ilvcr np
proxinmt;nly 81l per c:ont wtts imported from Mexico. 
Of the gold ithout ilO per cnnt w11:--: obtained frt>m Quc
hn<,, Ontnl'io, nte., and about 27 por cent from lVI:exieo. 

hon m'1'.·--Tho imp(>rti,; for eonsnmption of iron ore 
d nri ng tho cnlouclar yP1u· l!l02 wern v1tlnod at $2, 558,023. 
or the imports for tho year ending- .Tune 80 iron oro 
v1dnocl at $1, 1nll,20fi, or 4-G. H pnr emit, wa:--: ohtitinod 
from Cnlm; It v1thrn ol' $B77,1Bl, or 28. 7 pnr cont, from 
(indiee, Ontario, Mauitohii, ote.., 1rnd $4:lHi,(Hi2, or l 7.2 
por eont, from Spain. 

.£1•1td (/'/Id ;2i'./10.·--·'l'l10 importH of 1011.d Ol'CS Cltlll(I ltllllOSt 
entirely l\'om 1\foxieo arnl British Colnmhht, the an1ount 
recoived :from tlw:--:e cotmtriPH :!'or tho y<mr ending ,Tu no 
an, rno2, lining· val@d at $~,,±01,ann, or H7. n per eent of 
tlw total. 

Thn vnlrn1 of the minornls importod during l!Hl2 waH 
more tlrnn Lwieu 1tH gTPat n:-; tlw v1duo of thn export":--: of 
:--:imilar pro<hrnt.:-;. In It numhm ol' instimceH tho import:--: 
hl'ar 1w it11porlm1t. rnlat:iorn.;hip to Lho con:--:umption, nncl 
t]w :-;tati:--:t.ic•H ltl'\1 WOl't.lty of lllOl'!I \ll't1tiJecl ('.()IU.;icl\ll'Htion, 
'.I'o n11:--:i:--:t .in Htwh mt annlysi:-: Tahl\\ 71l b pr<'H<'lli'ell, 
whi<·h giv<':--: tlrn v1ihw of nil Lim minnrnls or mi11l\r1d 
prodt1('.t1-1, n:-; c•ln.:-;:--:itiP<l li,r thP Bt1rP11.t1 of ~lntisti<~:-;, that 
lrnn1. hrn~11 iinportnd for l'crn:-;umption (Htd1 Yl'tll' from 
[ :-;:-;!) to ( !Hl2. ~OllW of t.JH~lll 1\1'(\ not. indttdt><l in the 
pr<' ending < •c n111 mm ti vo tithh\. 
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TABJ,E 75.-Il\ll'OHTS FOR 

[From reports of tho Bure1tn nf StntiHti<'.~, 

)tlNERAJ .. mo~ 1001 1000 18011 

·------------------------·--------------· .,------ ----·-· 

1~ti~~10~~:1;:;~::::I.~~:::::g~: ::::::::: :: : ::: : :: :·:::::::: :: :: :: : ::: :: : : : : :::: :: : : :: ::::::: ::::::: ::::: 
AHliestos, 1mmanuf1wtnrcd .....•••..............•.•. _. •.••...............••.•...•......•...•••... 
ARplml tum or bitumen, crndc ............. , .................................................... . 
Asphnltum und bitumen, clricll or nclmncc1l ................................................... . 

$1, 370 $UGO $1J:lf> SIUl\ 
261 RHl 20,209 lG,31<! U,flf)U 

7fi2, 12fl ii21,mm 2\12,87\1 2D6, (>(),~ 
•1:12, OOfi fiOl, 310 :m7, o3s 226, ti3:l 

118, 7110 ·12, GU •13, 19G 18, r>57 

Asplutltum, lllltl1Uf11cl\1l'CR of • . . • • . . .. . • • • • • . • • . • • • • • . • . . • • . • • . • • • • . • • . • . • . . . • . • • • • • • • • . • • • . • . • • . .j, 940 1, u:m 1, Gf>6 1, fi7f> 
Asphnltmn nnd hltmnen, crude or dried ..................................................................................................... -•.••••.••••.•.•..•• 
Asplltiltum 11n1l bitumen, llmcstouo rock 11sph11lt eontnlning not more tlum lli per cent of bitn· 21, 017 fi2, 52\1 ·12, 08fi au, 761 

IllGll. 
B11rvt11, C!llrl>onnte of, or wlthcrite •.......................••.....•............•...•••............. 
Ilnr~•ta, snlplmto of, or l>1irytes, inclmllng lmrytos P11rth unm1muf1wturrnl .•...............•...• 

lf), 20H 
ti, UfiO 

lfi,OBl 
7,8RO 

Bmtxite or term 1tlh1t, ulnmlnonH ............................ ; . . . . • . . . . . .. . . ... . . .. . . . ..... ...... f>2, 2·15 G8,f>97 11, 41:1 1-1, tn8 

il~~~W'.';.:;;l~~~~:::::: :: :: ::::::::: ::::::: ::::::::::: :: : :: : :::::::::: ::: : : : : : :::::::::: :::::::: ::: :::::: :::~~'.~~~: ......... ~~·. ~~~- : ::::: :: :: ~:~'.''.1 : •••••••••• :·.~~~-
Bomx, bomtes of lime or Hotlu or other borntc nrntcrial nnt otlwrwiso provided for .• ... . •• . ••. 10, NG 7, ·191 B, fl(J.J 2-J, Oo:i 

Bomx, l>omlc ur Ihm: ......•...••.......•...•......•......•.•••••.•.......•..•.•••.•.......•...•.•••....•..••.••.....•••••.••....••..••••••......•...•.•..•.••••• 
Ilorn.x, ert1llL1

1 or b(n'nte of sncln ................ ..................................................................................................................... ~· .. 
Cement, Homnn, l'ortland, allll other hyrlmnlic, in bnrrn!H, ~m:b, ut' other pneknges........... 1, >i•lH, UOO 2, 164, 556 8, 10·1, HU7 2, lill·l, BUI 
Cement, Honu111, Portlltucl, nnll other hyrlrnnlit~: otlwr.......................................... fi2, 7711 71, U2H ·17, fi:!7 •la, 78:1 
Cement., Hl>m1t11, Portlt1ntl, mHl nll otlwr .•..........•.•.••...•.•••.......••••••••..........•.••...•.••..••.•.....••.•..•...•..•.•••••.••.....•.•••••••••••..••.. 

Ctwicnt, l'ort11u11l, Buumu, m11l other hy<imnlk., in lrnlk ....•••.•..........•... • : .. ........•.....•••••..............•..•...•.... 
Chl'nmn.to of iron or nhrm11h1 orn. ........ ... . . . . . ... . . . .. .... . . . . .. . .. . . ... .. . . .. . .. ... . .. . ... . . ... . n~5, 611 21·1, 762 
Clt1y, c:hl111t elitv or k1wlln....................................................................... H-19, 81·1 701, 791 
Cltiy, eommon li!tw, in c11HkH ... •• .. . ...••.•.. .• . . . . . . . . . . . .. . •• . .• • •. . . .. . . .. . . . . •. • . . . . .. .. . ••• 73, 100 67, 70:! 
Ch1y, unwro11g!It or 1111m1mnfn"111re<l, not H(!l!<•li1lly proy!11Lo<l!or... .. . .. . . •• .. . . ..• . . .. . . • ..•.. l·!R, 72fi l.J.J, Oi>ll 

ll 
37H, 101 
(ill-1,280 
111, 71l2 
ltH,478 

2ti Clnr, wrong ht or m1lllt\f11cture1l, not HJ>L't'111Jly prin·inc•l for ••••••••..•••.••••••••••....•••.•••• 
127 Clu,y1 n.11 other uot spem1tlly prcwidPll for ........................................................ . 

On, 177 flH, 5!1 40,·l!Jrl 27,li71 
13 l:lli ti:.! ................ 

:!R l~ord, n11t11rneitu ... _ ................................................................................. . 
·29 Coul, hltnminnn~ 1uul slmlu ....•...........•.•••••..........•.•.....•..•.......•.•..•.........••• 

2,000 () ll2H 2, fi80 
·l,fi.11, 3ilH .J,nso, aari a,.liu, o:n 

HO Co11l, silwk onrnlm, s1wh llH will \>HHS lliron).(h n lln.lf-iIH!h s1:ree11 •••..••.••••••••••..•.••••••••• 757, 302 7R7, filil 
11,0~2. HO~ 

440,0·lli Jiiii, 331 

31 Con!, coke •..•..••.•••..••.....•......•..•...••••••••..•.......•••••••...•.....•.•••••.........••• 
8~ Colmlt 1111111•ohnlt orn 1u11l zntrm· ......•.•.•..•••.•.......•.••.••...... · .......................... . 

BOU 1 ·rn8 :JOO, GJ.I ~a2, !H7 'lil, mm 
27, 287 ll,H!l3 7,.lJ.l 10,\IHil 

'l'l Coli11Jt., 1>xillo of ................................................................................. . 
t1:i (~<>!ll)Ul' Ol'tl .................. · ......... · · ..... · ..... • · · · ........................................... . 

1:17, U5U 111, 7-Hl 72, 072 Hi,·"12 
tiOH,lW!l 

85 Copper, rl1guhrn of1 mul blnck 01• c.\onrsu copper, nnrl <~nppt.!r t!elnent ........ ..... · ................. . 
21 flfi!i, (i87 21 !H·l, 7Ul 11 nsu, ar1~ 

11, 275, [>76 7,pl, (i.J9 1, ou~. 97H r1~11, .rnn 

BG 
87 
HH 
au 
•iU 

•JO 
47 
'J8 
iJU 
liO 

01 
li2 
ris 
fi.j 
5;; 

Enl<~ryo1·u .... -·---·· .. -· ......................... ~·····--··-····················................... 137,mm 2HR,42·l lti~ ono 1:ll41 .fiOl 
Ernerr, grnim1 nntl gronnd, rmlvt~L'izecl, rotlne1l, ,or lllltilllt'nc~tnreH or c.mwrj' ........ - ...... - .. .. . 55, 870 30, nou . !l8: O~H 28,0;l,"' 
.B1nor~1 , grttinH nnd grmnHl, pnlyurlzPtl or retinc.~d ......................................... .. u ........................................... ~- ................................ . 

i~~ld~i~1li.1 : 1:~t_:::: ::::::::::: ::::::: :::::::::: ::::::::::::::::: ::: ::::: ::: : : :: ::: : : ::: : ::: ::: : : : ::: : : ::::: :::: :: :: : : : : :: ::: : : : : ::: : : ::::::::::::::: : : : : :: : : ::: : : :: : 
Fullcr'H l'nrth, tmwronght 11111l 1mm11nnl111!lnrrnl •............•...•.•.••.....••..••.•.•...•...•.• 
Fullcr'H enrth, l\'roughl 01• mnntdtH!turctl ................................................... u . .... . 

Gol<l ore 1u11l l>ulliuu 1 •••••....•..••••••••••.•••••..••••..•••....•.••••••.••••••..••••••••••••••• 

rnw1~~1~11:'.:~:~'.l:t:~t'.'.l'.~~:::: :::: :: : : ::: ::::::: ::::::::.:::::: :: :: : : :: : :::::: :: :: : : : ::: : ::::::: ::::: 
Iron ore, on18 inelu<ling innngnuifurons iron m·u; nhm llrtwH or rPsiclnmn frnn\ burnt pyrites.... 21 333, 123 1, 131, 705 1 •1U7 1 71:l ·103,~ . .mH 

f:::::: ~:~g: )il¥~::t1i~:;~.;r~::::: :::::::: ::: ::::::: ::::::: :: : : : : : : :: : : : : :: : : ::: :: : : : :: : : : ::: ::::::::: ::: .......... : .. ~'.'~ ........... ~: ~:~ ........ '. .... :::. : : : :: : :::::::::: 
Lm1!, lu1vl·lll'ariug Cll'u of nil k1n<lH........ ......•••. .• . . . . .... ..•. ....•.•....•.. ••.• .....•••••.. 22·1,•JHi 2·17, f.27 lll7, 9:!7 JHf>,H7:! 
J,el\d, l>11su lrniliou............................... . . . . . . . . . . . . . . . • . . . . . . . . • • • • . • . . . . • . . . . • . . . . . . . ·18, O.Jl 78, lH5 H2, Oll·l 21, lllli 

I.,jt~ncl e<>tlltti11ell i11 Hilver 01·c ............................ ~ ........ _ ........................... _ .............................................................................. . 
Lonrl e1mllthll'tl in 1111 otlwr ore ttml drnHH •••••••••••.•.••..•••••••...••••••••••...•••.••••••••.•...•.•••••..•.•••••.•••••.•••••..••.••••••••.••..•..•••••••••••• 
M11g1ieH)tu, cmrlti OI' enlr•ltH!d, not 1n1rill1!1l (pnriJ!t•d ftJ1• llJ02)... .. . . .. ••. • • .. . . . . •• • . ••..•. .. .•. a12, 0-15 281, 001 aau 1112 lflH, 2<i7 
Mngm+H1tc, nr 1111 live mimn•ni enrbonnlll of mngnusia ................................................ , •..••••••••.••••.•••••••••.•••••.••••• '. •••••••.•.•••.•••••• 
llf 1u1g1tnc8u, ni·c 1111tl oxide of.................................................................... 1, 78-1, 1W 1, 103, 071 2, HU5, 211 Hill, 'Jill 

~~ ~f~~~~~~~~~,c~·~~:1 ~. ~i~·: :~ · :: : : :: ::: : :::::::: ::::::::::: ::: :: : : : : : : : : : : ~: :: :: :::: ::~: :: : : :::::::: ::: : :: ::: ::::::: ::: : : : ::: ::::::: ::: : : ::: : : :: ::: : ::: : : : :: : : ::::::: :: 
i~ ~Hen, munnunr11ct111·ecl or rough t1•immecl uuly.................................................. 801, 430 BOl, 7·JO 21lB, '172 182, 2711 

~~ b!~1~·~{:t{i~E;~:l~~::~1~~: :: ::: :::::::: ::: : : :: :: : : : : : : : ::::::::: ::: : : :: : : ::: : :: : :::::: :::: ::::::::: :: : :: : : : ~::~~'. ~~~: : ::::: :::~~: '.;~~: : : : : :: : ::~~: ~~'.1 : : :::::: ::·!~:~~~: 
Brown, Spanish, Indin11 rcll1 nnd eo1eoth1u 01• oxic.lt~ of iron . . . . .. . ... . . . .. ... . . . .. . . .. . . . .. 07, 142 OG, 2iil 72, HHO 50, 118·1 
nii~~~~I~l~~,\~!~~.1, Indittll red, nml eolcotbrrr or oxl1Jc of iron, <lll•l V11udyku Cassel cnrth m .....•....••••••.•....•....••••...•..............••.••..•....••• 

62 
03 

01 

(jf) 
06 
07 

C.8 
09 
70 

71 
72 

Brown, Vrrndyke Cassel Citrth tn' CllHRCl ]H'll\Yll •••. -······· .•••••..•••••••••••• ·••••••••••••• au ··•••·••···· •.•..•.••.. ···•· .•••.•••••. •••·· •••• 
Ocher 11ncl ochery enrL!ts, not spccinlly proy!cle<l lor- ' 

Crude, not powllcirecl, witShcd, or pnl\•ei'izl!<l... .. . ....••.... ..•.. .. .. .•••... ........... GOO 337 n,.12s 1, lli5 
Powdered, W!IHhed, orpulverlzcil..................... ••• . . . . . .. . . . • • • . .•• •. . • . .••... ••. . lQ.1, (i50 1i4 :18-l GB 278 5fi ·08fl 

Ocl1cr n.nd oe!1el'y en.rtl1s, clrj' ............................................... .................... , ........................... : .....•......... ~ ..... _ .......... : ... . 
Sicnn1i 111111 Ricnnn en.rths, not spec•i111ly Pl'UYl•h•d for- · 

Crmle, not poW<lcrml, wuslrn<l, or J>nlverlzecl... .. . • . .. . . • . . . •. . . .• • • . • ..••...... •. •• • . . . 10, 055 4, 777 950 H, 480 
Powclorud, wnshcd, or pulvcrize1l..................... ... . . • . • . • . .. • • . ......... .• ••. . • . . . 13, •180 8,878 10, 196 7, 7:.!·l 

Slcnnn nn1l slmmn. errrths, dry ......................................................................................................................... .. 
Umber un<l umbc1• cnrths, not spmdnlly prtll'!clecl for-
. Crnclc, not powdered, wnHhc<l 1 or prilYerizerl ............... ~ ......... ~ ...................... .. 

Powclerc<l, w11shecl, or pulverlzecl. ...................................................... . 
il,103 
5,103 

8,017 
•J, 170 

r.,.J8ll 
fl, 2!(i 

73 . Umber 11n<l nm her c11rthR, rlri
1
·.......................................... . . . . . . . • . • . . . . . . . . . . . . . . • • . . . .. . . . . . . . . . . . • . . . .. . . . . . . . . . . . . ..•.•. 

7·1 :r.nncrlils, crnde, or l)Ot nclv11ncec in condition by refining or grinding or other proeess of mnn- 112, 880 73, 715 · • • 57".i:iii" · ····• · • · n:i ,121 
nfnctu re, not Rpccmlly provided for. ' ' 

75 Mlncmls, unt <lntlnhle, nllvnnce<l Jn vnluo or condition by refining or grinding or other proc- 14, 690 5, 883 2•1 087 18 803 
ess of m1111ufnnture, not spech1!1y providccl for, ' ' 

70 Mincrul suhstnnccs inn crude st11te, not specially provided !or ...•••..•..•......•..••..•.••... : .•.•••.•.•••........•.•......•...•••••.......••.•...••.•.••.•••• 
1 Imports Jess foreign exports. 

'"' 
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CONSUM:P'I'ION: 18811 TO 1902. 

on Commeroe Hllll Nnsignt:ion in the lTnitt~tl Htntm;, yt•ur l'lltliIJg .June HO.] 
- ..... __ 

lROH 

7,00fi 
3·1, 11\7 
2·1,026 

• 27,71-1 

2B 1 191 
10-1 

1'1,Hll-1 
S, illO, 880 

83, 322 

112,010 
11, lllfi 
35, 98fi 

688, 803 
101, 120 

a.1,4a2 
21, 13U 

20, 260 
•18, 71/i 

81, 280, •lHll 
:l7, 010 
3,071 

I 
lSOi lHOll lHlli\ 180·! \HOii urn~ 18111 lHlHl Ui80 

.. -----·--·-··-~· ------
$17 $2-18 $\J $~:! $0 $101 $!OU $1!1 $ll!l 

li,HUH 21, 318 ltl, 71H 12,:um 7, 071 10, 2~H H,Ofl:I 11,U·Hi 13, 785 
191, 301 2S·1, 427 2Hu1tmu lfifi, !l8H 2f1l,Hll·I 320, 270 B08, 4UH 240,0HU 2U0,2·lfi 

················ ~ ............... ................. ................ 2,10,00(1 aHH,am 201, 1:11 lUO,fififi 88, 480 .................................................................. ················ ................. ················ ················ ................. . 
40,255 

89fi1 fi!H 

7,2DG 
mm 

lfi,~69 
228 

171, 101 

r~1,oa9 

71, 7fi0 
200,:mo 

111, HH7 
3, 7HH 

19,821 
1, <IOU 

10•1, Ofil 

03,087 

411, 211r) 
~nn, ur,1 

17, 011 
7,27.:l 

1H,2Hl 
r1~1 

~r,, OH·l 70 1 1>20 ~H, 87i1 110 1 860 .................................... . 
203, 8H:l .................. , ............................................................ . 

12,127 ~1, Oto l.0, 2·ln 
n*mm 0, 9115 11,0110 

8,41~ ...... ""i,'7.iA' .......... :i;:i\W 1,3Ull 

li!l,H211 ii~ 1 HOH 

lll, OOH 
15, ·JR2 

fiO, 128 
8,810 

H,031 
U,OiiO 

:.?, H1171 202 
ii,liHli 

1, l2:J, 303 

47,lHO 

0,2~2 18,3H:l 
0,014 8,2'12 

70,02'.! 40,818 
31,\1\)2 23, 650 

HOO .............. .. 

:m,:v.u 
· · · · · · · ~202; u2s · · · · · · · · · :i.ifi; l1ii·i · · · · · .. · · · ~i1.i; ii~7 · · · · · · · · ··i~7; f1t1\1 · • · • • · · • · i\i:i: 1lt12 · · · · · · · · · i iii; l1iu · · · · · · · · · · 1ir,; K7ti · · · ·······Kil: .is~· · ·· · · · · · · 1. i; ~oa· 

3, fiOU, 0-10 3, o:m, 7Uti a, H~O, (t~n B, llHO, li07 a, fiOU, ll:l!i ·1, Hr\1.!1 ·l:.!O a, MH, II:\~ a, 071, :mn a, om, lm~ 
110,fi?·t ~o.~.m7 22,mm ~~,uo1 .rn,au7 1;,~1m ~o.10H tn,1ir;fi rn,rln2 

llH,202 
U, Ul).l 

•1'1,005 
S7B, 7•ll 
187, 83B 

122, H.~0 
21, 7UH 

2:J,083 
·!H, 7:l2 

rn, ao-1, om 
20, 007 
7,225 

117, O:l·l 
U, 21iH 

ao,012 
1-Jll, (l{l(l 
irn. u2H 
HU.-110 
!.!U,2S2 

IH,HH!l 
. r,, 111~ 

'i\l,H·H 
~:17, ~·IH 
~ma,:m7 

Ull, 1112 Xi, ~aH 
ti, 71l'.! 71 ~HI 

lU,tliO f1fl, 71~ 
•l\ll, 2Hll •lfo-1, 22H 
11.1 1a1.m lll\11 llHll 

fiHJ11-1 rn:1, r11:i 

Hl.! 1 1i)-;H UH, 7fi:l 11n,urm 711,·lll2 
1,:1111 701 •) ()~ 

lil, 1-'Bll m1,.m:1 07,tl-l:i BO,:i7H 
HflU 1 '1IH •lil·l,llM 2\IH,IH\I 31U, lllll 
~tl·t,\1:1r1 l\l,B7i\ 111, lllH 17ll 

1lH,i1:111 7·1,Hlll 'i.J. \lti7 7fi,OH2 

2 
8 
4 

0 
7 
8 

10 
17 
rn 
19 
~o 

20 
~7 
~H 
!!\I 
3ll 

:11 
B2 
!18 
H<1 
115 

!10 
l\7 
:18 
:19 
40 

·11 
•12 
·18 
•J.1 
•Jf> 

•100,2M 778,117 1,217,31-1 1172,Rtil ................................................................................................ •JO 
•17 ::::: ::::::: ::: :: : ::: : : : : : : :: : :: : :::::: :: : ::: : : : : ........ ·,ii;; ii2' ........ lhi7,'fiii1· ... · "i,'iAii,'1i:ii1 · .. ·· · · ~;.i1iri;.i1i7' .... .. ~:s1~;1Ar ··· · .. 2;.i01;r.i.r .... "i,".i57;oor 48 

Hl,4•10 ......................................................................................................... : ...................... ....... : ........ •JD 
29, 1911 ... " ...................................... " ............. " ............... " ........ " ••• " .............................. " •••• " .... " ...... " 50 

• • • • • • .. • .. • • .. • . 508, 1'13 OHO, 87'1 llOH, 70fo fi:l\l, H22 l, 1\I0.-1(12 1, !l!H, Hlll 1, 023, lilil ... , • , .. ,, ............ ,. · ...... · 
................. 430 H,il82 00,HHl fi,028 177 111,ll!H 12,780 0,HllO 8,827 

74,088 ............................................................................................................................................... . 
................. . filiO ................ · S,.1\IH 2,llllH 'Jll,7112 7,UM 0,00\l ·l,H7 O,•l911 

883, 716 803, 107 l\07, '187 fi-15, 1120 ..................... ' .... "" ..... " ..................... " ..... " ... "" •• " ............ " ... . 

................. ................ ................ ................ 11,llfil 20,1177 8,lHl 7,Hf>8 7,11:!1 0,8•12 
• • • • .. .. . . .. • .. .. .. .. .. • .. .. • . • .. .. • • .. • • . .. .. . • . • .. • • . • • • . • .. .. . o2ll, ll8tl 1, H7, •17~ 3117, 17:! 6~0. 8J.l 18•1, 3·10 72, 012 

52,180 ............................................................................................ , .................................................. . 
................. 2Ul,ll78 lU-l,800 169,11\ll 81,•.lllll 2J.l,(180 170,81lli 21,71i0 ............................... . 

..... ~ .... ~'~·. ::~. ::::::: ::::: :: : : : : :: : : : : : :: : : : :: : ::: :: :: : ::: : : :: :: : : ::: : :::: :: :: : :::::: ::::::::: : ::: : : : : : : :: :::: ........ iio:oo.i · ........ iili;7.io · · ...... ··0a;i·iii' 
50,<157 ................ ................ 8111 Oo,1171 1'11,lllli H2,IH8 103,lf>R 80,868 78,822 

................. 68,•103 59,1110 na,r,01 ............................................................................................... . 

7 ............................... . (182 tlfi ................... . 1,590 

2,li08 ................ ...... : ......... ........................................................................................................ : ...... . 
8~; ~~~ ....... "77 ."·iiis .......... 63; 868 ........ "r,i;.i:ii' ........ ·:i7: i23 .......... 7i,' 236' ......... 76,' 939 ......... ·72;i.j.j .......... 5,j; 359 .......... f,ij: 67.i" 

8,029 ............................................................................................................................................... . 
g~~ ........ · io; o9a · ...... · .. 12: tiiii' ...... • · .. ii:isi · .... · · .. · 2.i; 883' ........ · 20: 538' · ........ 23; 7tii' .... · .. • · 22: 528' .... • • • • • 21: aoii • ...... · .. ao: silo· 

51 
52 
ns 
M 
55 

56 
57 
58 
5U 
00 
61 

li2 
68 

64 

65 
66 
67 

68 
69 
70 

4,120 ..... ,........... ................ ................ ................ ................ ................ ................ ................ ................ ~~ 
11, 631.I: .............................. •'• ................................................................ ,, ..................................................................... . 

l, 163 
87,064 

7,658 

12,87fi 
57, 765 

1,580 

8,882 

9, 7fi9 
88, 313 

1, oao 
18,691 

10,078 ll,•10•1 
SH,:137 .Ja, 020 

•J,808 008 

20,086 28,,184 

lli, •Ill<! 1.2,550 14,fi56 
02, 5Ul \18,289 ·17• 958 

138 l,831 28, 065 

52,838 88,'186 •12,038 

11, 052 
51, OiiO 

13,fi·lli 
45,590 

03, 780 89, 988 

14,720 12,8111! 

73 
7-1 

7fi 

70 
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77 
78 
7g 
80 
81 

82 
~a 
8·1 
80 
86 

87 
88 
80 
uo 
n 

MINES AND QUA.RI-HES. 

'l'ABW 75.-IMPUR'l'R FOR 

"'""" ~ .. , .. , ""''~ . . ·==~-~~ ~~ .==.::= '"" " ""' .. ''.00 .JI.-----~~'.!~ ..... . Nntnrnl gl\s......... .. . . .•... ... . .. .. .... . . .. .. . ...•... .. .. .. .... .. .. ... ...... .... . . . .. • • . • .. .... 311, UO·l l:ll, IM 11 11\l, ·130 
Niekcl ore and nickel matte ............................ _........................................ 1,4~0, 08:l l,Oill, lJHO 1, 11'1, 9'2'1 
Nickel \tnd niclcel mutte containing not more than 2 pcr ecnt of eoppcr ......................................................................... ! ....... • • •• ... .. 
Nickel more, mntte, or other ernde form, not rcttdy for eonsumption in the itrts ........... ·•• •· ••·• · · • .. ·: · •· .... •• • • • • ...... 

1

. · · · · · .. · "· · .. ·1· · ...... · · · ·····1 
Pctrolmmi, crn<le ........................ .-.............. ... ....... ............ ............ ....... 175 17 1, ·lllll I 82 
l~ho~phatcs 1 crude ... : ... :~............................................................................. 1;2, ·1~~ 10~1 /HO 1 ~:i' Am~ ~~t· ~F 
I liitmnm, mun1mnf11cturcrl ............................................................. ........ 117,g2h JH:1,a7o t , .J., .1 
l~J.n.ti1! 111~1 ~re.··;:·········.···:··································································· · · · · · · · ·; ~o· · ( 9H · · · · · · · · · Qi8 ° 1ii7 · i • • • • • • • ·.i.j2" fri:l · 1 • • • • ·- • i'i2 · i86' 1 
l lnster rnck or gnisum, cmde................................................................... 26 , ll. • • • • I • • \ • • 
Plti&tcr roek or gypsum, grouml or calelned ............. , .......................... _............ 19, 620 lfi, lillG :?"i, i\1-171 1:1, 812 
Plaster of Pm·i~ or gypsum; plaster of 1'11ris 1uid snlphitte of lime, ungronrnl ................................................... ,I'·· .. · .. · .... ···· · · ··• ·· • · .. · ... . 
r:i::~i~~ ig~J~ ~~ ~~r,~~~: ~l~~~:~a'~: ::::::: :::: :: ::: : : :::::: :: ::: : :: : : : : : ::::: :: ::: : ::: :: : : : :: : :::: :: :: : ::::::::::: : : : : : : :: : : : : : : ::,:::::: :: : : : : : : : : : ::: ::::::::: ::: 
Plurnlmgo............................................................................................. uoa,arin uso,002 ~l:MH,fiH7 1,mn,8;1 

Pumlec stone, umrnwnf11ctured • ......... .............. .......................... ..... • .. .... ... 19,803 28,Grn 

l~;~1~;t~~I1~~~~1 .1~:1 '.1.1'.::_ ~~~~~~-: ::: : : : ::::::::: :: : : : : : :: :::::: ::::: :: : :: : : ::::: ::: : :: : :: : : : : : : : ::: ::: ... · · .. · · · · "681i· ·• · · ·•· · •· · · iiil!i. · · · · · ·······~iii;' ·· ·· ·· .. ·· · · ·r,i· 
!took erystitl, rntmufnctm·cs of, not elHowhem specille<l. .... . . .. .. .. .. .... . . ...... ... .. . . . . .. . ... \I, 08ll 3, 73-1 J.l, tlll:l ~O 
UottenHtonen.nd tripoli _ _.,...................................................................... HO,fi~H 2·lifiMi U,f~Jl :.!-1~·1\lfi 

97 S!lvur ore nm! Jmll!on 1 ................................................................... _ .... .. 2s,mm, Ui7 30, 7~0, tlU7 an, fi!.W, HfiH ~!n, U?~I~ 142 
Stone: 

98 ll1tllnst ...................................................................................... . 12 12,080 ~. 1\17 :~10 
99 Breceilt In blocks or slabs .................................................................. .. 317 Hltl .......... 1: .if>:1· n~u:.m 

1, llll ~,mm l,U-20 
2tl,8G8 38,lilli ~J. liH7 111,\.11~ 

100 Cnrllns stmies or quoits tuHI muling stone llnnrUt>s ......................................... . 
101 Buhrstones In bloclts, rough or nnm1tn11fneLtlred •••... _ ...........•••.•.•...•.....•••••..•.. 

102 Bnhrstoncs, mtmufocturc<l or boun<l np into millstones ......... _........................... • l, 20H ll-!a tl:lf1 rim 
lOll Buhrstonos in blocks, rough m• mant1faeture1l or bound up into mlllstmtl•H ...................................................................... -
10·1 Clifl' stone, unmn.nuf110tnrprl .............................................................. ,... 21,on fiO,llli6 lfi, 7-lfi J.I, 1·17 
105 Flints l1llrl flint stones, nngrmmd............... •.••.. ........... .... .. .... ............ ...... li9, r.rio li·I, 097 ·Ill, ·17ii :!i, 71:6 
100 Flint, flint.~, and groun<l Hint stones .................. ,. ............. , ...................................................................................... . 

107 
108 
109 
11(1 
111 

112 
113 
114 
llfi 

116 
117 
118 
119 

120 
121 

122 
12H 

124 
l~fl 
120 
127 

Freestone gmnlte, snucMono, limestone, <•!<'., exel•flt mr1rble 111111 oni•x, not specially pto· 
Yidccl for-

Hcwn, dresser!, nr polished ............................................................. . 
U11mnnuf1wturc<l orunclrcsserl ......................................................... . 

Gmnite, 1mm1tnul11cturerl or nndn'ss(•cl .................................................... .. 
Gmnitc, hewn, dres•ed, orpolislwd ....................................................... .. 
Grindstones, 1lnishcc1 or 1111tlnlshetl ........................................ ; ............... .. 

88, 911 
12, GHi 

G1 fi2:l 
87, 792 
HO,OOl 

111, !.?:!7 
]{l, !Hl 

ltl7,2·18 
HI, ~ill 

t~~~8i0i1C0 : :: : : : : : : : : : : :::::::::::::::: :: :: : : : : : ::::::: :::: :::::: ::: : : .::: ::::::: :: : : : : : : : ::: ...... _ •• ~:1.:~~. _ •••••••• ~1~ 1• 1~~:1 •••••••••• ~':: :>~i~i . ....•.•. -~~,-~~:·. 
J,lthogrnphlc stones not engrnvctt ... . . .. . . . . . . . .. . . ...... ..... ........... ....... .. • . . . ... ... 13G, Obl rn:i,.iuu Ill, NI 7ti, lllJtl 
Mnrblc anrl onyx, and mnnufltetnrcs of..................................................... I, 2tM, 800 \191, 0~7 77H,·17H GH!l,-t:1r1 

f1i~J~l~~~1~~~
1

~~1~·!~1s~~i:~~:~t~1~~~::::::: ::::::: ::::: ::::::::::::: :::: ::: ::: ::::::::::::: ::: ::: : :: :::::::::: ::: : :::::::::::::ii: : : : :: : :::::::: :: : : :: ::::: :: : :::: 
Sllttes, slnte chimney pieces, nrnntc!H, slabs for tnbk$1 11.nd 11.ll other m1tnufactures of sltitc.. 4, 817 Ii, 4t17 .. • • • • • .. • 6; iiiiA • .. • • • • • • • • .j; (rjf,· 
All other mannlncturcs of strmc, not othcrwlHn provi<lc<l lo1• ............................................... . 

SnlJlllllr ore,"" pyrites or Hnlphm·et of imn, natuml, co11t11.lning in cxecss of 2fl per eent of 1, 571, fi77 
snlphm. 

Sulphur or llrlmHtonc, erudc, Jn l>nlk .......................................................... .. 
Tnlo, ground, powrlcrcrl, or prcp1trcd ............................... _ .......................... .. 

8, li82, 020 
35, 057 

~f1H 
1, 18-1, H\IU 

2, 87f>, llli 
7,[)7,1 

rn 110 
1,207,Hlil 1,01\.J,mn 

'..!, 702,~82 2, UH:!~ O~I. 
7tl0 li,11112 

•r111c .......... , ................................................................................................................................................. .. 
Tung:~ten mid forrochromc.................. .. .. . . . . • . • . .. .. . . .. . .. . .. . . .. . .. . . . . . . • .. . . . . . .. . . . 12, 01'1 11, f>\J.1 14, ~7·l ~7, 7llK 
Urnmurn, oxlrlo 1mtl sttlts of..................................................................... 12,90·1 lrl,fiill 7,•tOll 1i,Mi1 
Wolfmm ore .................................................................. _. .... •"• ........................................................................... . 

' -~----------------- -----------------·---·----"-· -----~--~------------·,.---"'•••-••n"'"'•-··-·----·---• 
1 Imports less foreign exports. 



SUlVIl\IAHY AND ANALYSIS OF HESULTS. 143 

CONSUMPTION: 188\l TO Hl02-Continuml. 
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23, 260 
2,089 

100 
472,401 

10,821 
3,078 
9,978 
1, 202 
9,H80 

1, :l3H 
.......... i8;8i;.j 

ll, 4Htl 

lOfi,Hl) 
H,OB8 

00,87!) 
........... fli;7;i(1' 

020, 715 

~ti,HH 
17tlJ1HB 

7, lHfi 
fiS,·laB 

fiOU, 71!1 

2U,ll72 
18fi, 230 
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OTIAPrI1EB. III. 

ELECTRICITY IN J\UNING. 

B~· 'l'nol\IAS COMMEIU'OUD MAwrrn. 

Tho mining industr~· to-day con;:;titntas one of' the 
1110Ht important (ip](ls l'or tlw appli<•nt.ion of dectrh•. 
cnrrent. There is lumll,r 1t country in tlrn world and· 
hardly any dnpartmeut of mining in whi<'h ehwtriml 
appliances nre not lllllploy('d, itnd in nmuy insbtlWPH the 
iustallation and eqnipnwnt nm of n most·, 11xtnnsivn 
clmmctor. Indeod, tlrn snhjP<•(; hns lHwouw so important 
as to l'.roat;o a literntnre 1tml 1t tedmolog·y of it.s own, 
for many of the prohlems im•oln1d ltl'P. Hlll'h as <lo not 
arisn in comwction with other work. I frncn 11. hl'irf 
technical nwh~w ol' tlm :>itnation mu not hut lll'OV<~ of 
in t,prc1:1t, ospn(•in.lly ns tho whole tendency ol' tlrn timn 
is to clLwelop mi niug· indw.;tri<>:> ttlong (\kotl'ic.•nl linns, 
1in<l in fact to m11ploy eloutrieit~· contiuumu;l,r from tho 
n.ry lfrst contact with the ore to thn st:agn at whkh tho 
Hnislrn<l product i:,; l'(\itdy for the urnrkcL It is pro
posed, how<1\·c1·, to liniit tho pl'ClliCmt trcatnwnt o'f tho 
snhjcct to elcet.ri<• mining, as hoth elnctro-mcttillnrgy 
ancl l\lectro-dwmist;ry ltn\ di:>tii1<'t licl<ls ol' t< 1c•lmical 
work, <loaling· with nmnnfo<•tur<•d nmtm'ial rntlwr thnn 
with tho crueler and morn primitfrc prouosseH of win
ning tho minoml.-, :from tho soil. In its eitrl.r stagos 
elPdric lighting· wmi applied to mine work, 1rnd thiH rln
velopment was followed by the mm of l\lectifo loco· 
'motives for traction HK a substitute :for hnnmn or hruto 
power. 0£ liitc years tho electrie motor has boon util
ized for all chtsses of work-- drilling, eoal <'lltting·, 
hoisting, pumping, ventilttting, etc. Tho nKe of electric 
explosfres ha:,; long been familiar to eV<~ry miner, and 
moro recently the telephone hus heconrn n fnmiliar 
adjunct for purpoR<1s of intt1r(•ommunicatio11. 

In the lTnitcd StatPs, lt'I elsewhcre,rtho introdnetion 
of clcctriciil mining n.pp1tr1tt118 h1 ; !won g1'et1t.ly stinrn
latcd of late year8 by thc1 ltig,. cfogTee of pcd'oction 
attained in tho art of power tmnsmissio11. A great 
many mines and mining cmups in r(igion:; where fool 
was ~1ither very costly or dillicult to obtain luwc lrnen 
brought within the rnnge of pl'otitable working through 
tho utilization of some clistnnt waterpower. The sin
gle and polyphnso nlternnting eurrent, with its Jlexibil
ity iwd high rfmge of pressure, !ms made it po:-isiblo to 
transmit power from water courses across viilloys nncl 

30223-04-10 

onir mmmtain rn.ng<~s for HcorrR o:f: miles, so thnt to-day 
lnrg'<\ areas, whi<oh bnt 'for tho assistmwe of olectrieity 
would luwo l'(\llllLhH'll nog·ll\ctod, lwe1mso n111w11ilahle, 
1uo hoing wor!rn<l. ·Tho prolitnblono:-iK oJ! Anwrh:itn 
mino'l nnd tlw :>onrces of nutional w61Llth luwe thus 
lit\llll (\llOl'll\OllSly hwrrntHl~d. 

Tho 1n·1tcli<01tl 'nKB of l\\octri('.ity involvoH.lt gTmt nrnny 
questions, of tllll uatn1·n of which Homo idon may hll 
i'nmwcl from Uw rnplll'l; 1·rnwnt;ly issuncl in gngland hy a 
dopartmnn till <:ommitt.<w. appoint<1tl hy t.IH' British Honrn 
t-lP<:l'l1tn1·y to 1:011si<lm· n11d rnpor(; on th(I suhjel'l:. As tho 
l'(ISHlt of its inr<~stig•ntion tlw <•onmiit:t:Pn ltti<l down four 
g<mnrnl p1·.inciplns which, it; ccmsidl'l'l'cl, 1-1hnnl<l go\'l\l'll 

thn n.ppointnrnnt of eluctrimilly nqnippecl min(\K, Thc~o 
points umy Im stunmn<l np n.'4 follow~: 

J. 'l'ht1 olt>nlrie plnnt 1-1l111nltl til\\'l\)'H liL• l:rt•at\•tl ns 11 ROUl'l!l) of 
potm1tfal dnngtn'. 

~. 'l'lw plant. Hhunl1l ho of thnrong-hly goo1l fJlllllity nnd so r10-
Hig1w1l llH l11 imnn•o im1nunity frnm tlaug\!J' by tihnek 11r flru, llll(l 

jlOl'iodit•I\] foHtH MhOll]1l \lo llU\tkl to USt:Ol'tUill that this StHtCl of oJll
dmHI)' iR !ming 11utint11im111. 

a. All tho olt1t•tric.11l appurntns shnnld bo undcir tho ehnrgu of n 
t•nmpotont purson. 

'L A 1l <1hH:trivul apparntuR which might bo used where the1•e was 
tt posRiliility of !langl!I' 1fd1-li11K from tho proscnco of mino gas i,ihould 
hti iud0Ht~1l Ro l\H .to pmvon t srn:lt gns from buing fired by tho spark
ing of tho tq>p!lmtnH, nnd when any mnchino is working evot·y pre· 
cant.ion Hhould llll taken to tlt•toct tho t•Xi8tenco of dnnger, u.nd on 
thu pl'esence of gas being noticed snch n:rnchine1·y ahonld be inunc
t·lintuly stopped. 

Somo of those points seem obvious, yet they hnve 
frer1ucntly beon disregarded. With regard to the first 
ancl seconcl, the committee pointed out the fact that 
undtll.' the peculin.r conditions existing in mines no n.bso
lutcly safo limit of voltnge or of presHuro of c~uront 
could he stated. The committee deciclccl, however, on 
grou ncls al ready recog·nizecl in Germany that, provided 
n.11 reasonable sa-fegunrds were adopted, a foirly high 
pressme hncl 1idvantagc1s, even from the pomt of view 
o:f' saf'cty, over a uniformly low p1·essurc. The sttmcl
ard adopted hy the bmml o:f' trade as to yoltftgo in con
sumption circuits is, therefore, G5'0 volts. Under cortain 
conditions ,rolhiges ns high as 3,000 volts are availnNe 
:for trnnsmissio1i purposes. 

(Hn) 
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As to the working of electric coal cutting nmchincry 
in pl1tces subject to fire damp, the con11nittce rkcidecl, 
largely as a result of expcrimentH made, that it was 
necessary to indose the entire motor in lt 11ame-tight 
cover. The committee adopted the view that itll per
mitted exploi;;ives should be fired by electricity, and 
that the armored Hheath or covering of all protected 
cable should he connected to ''earth "--i. e., grotmdecl. 

Tnble 1 shows the munher o'f mines in the United 
Stittes reported as owning· or renting clectrie power in 
1002, together with the horsepower reported, :for ench 
group of minernls. 

MINE!tA! .. 

All mlneruls ............ 

ARp1lnltmn luH1 l>ituminouH 
wek ........................ 

Bnuxltn ...................... 
Homx ........................ 
<Je1ne11t .......................... 
Con!, nnthmeltt1.. ............ 
Con1, hituminonH •.••••....••• 
Copper ore •••••.••.•••..•..••• 
FlUOl'HJltl.l' ........................ 
Gold llllll Hilvm ............... 
Grnphlte ..................... 

i~fli;~~1~i1i1· t·iir.tii," irir;;iH; iiii,1 · 
J,1t1111iee ......... ................ 

Iron orn ...................... 
Lead n.nrl zinn ore ............... 
Linu~stones mul dnlnn1itcs ..... 
Mnrhlc ....................... 
Mien .....•.................••. 
Ntt!.nrttl gnR ••......•.•.•••.••• 
Petrolmnn ....................... 
l'h\lSklrntc rm•k ....•.......••• 
Qnw HllYeT ................... 
!:lnnclHtoneH mHl q111irtzit1•H •••• 
Stllecmrn eryHt11lli1w l'<ll!lrn .••• 
Sl11te ......•.................. 
!:lulphnr tmrl 11rritt\ ........... 
'l'ulc n.rnl H1UtJ1stonu .• •.....••• 

'l'O'fAI., OWNIW, 

Nmn· 
lJer of HorsL'· 
mlneH powei• 
roport· · 

lng, 

HO~ 154,0f•O 

1 ~5 
2 tH 
1 l 

ill ~0,HU:! 
17 0, 7fl5 

BOil 68, rnn 
H5 ·1,1\.18 
l 2fi 

202 4ll,·172 
1 HI 
:1 liK 

1 i1 
II U:l7 

rn l,·18~ 
~l 8il 
7 " Q•>o 
1 "•-fo 
·I 27fi 
7 1r10 
a f10(I 
l 1fi 
r. ll7 

~i VlB 
7 ~2rl 
~ ~() 

1 ~·.m 

tlHH 1:10,·l!J.l 
______ ........ --·--·-··---· 

1 ~fl 
~ lJ.l 
1 1 

:!ti 17,·1~0 
17 r11 7llfl 

BO! tlil,~l7~ 
22 2,a1~ 
l :m. 

~~H il2, OO:l 

a OH 

1 Ii 
ti !IB7 

rn 1, •17fl 
JU 71iU 
7 2, !!:.!{) 
1 rn 
·1 [i{) 
·l :!fi 
il ~00 
l lfl 
fl ll() 

18 ·l·I~ .. :~u 
~ HO 
1 2~!"J 

IU:N'fJ.:l\, 

Jal !.!B,iifitl 

........ ········ . . . . . . . . ........ 
······fi· . ""i1;,i.i2 

lH ···2:j<i7 
l:l 2,aan 

.... "7i · 1··1,j;.iii\1 
1 JO 

........ ··-····· 

........ ........ 
1 

..... ···7 
:1 1tl2 ........ 
1 ~2fi 
a l~fl ........ ········ 
1 7 
\I ·171 
i) lHfi 

········ ········ ········ ········ 

It will be :men from tliiR table •that thn nmnher of 
mines reporting electric: power wns 802, wit.h a totn l o'f' 
154,050 horsepower. By far the larger proportion of 
these-namely, 088, with !t totiil of 130,4U4 horsepower
opemted their own plm1ts. Thnro worn 1Bl minos, with 
11 total of 2B,55ll horsepower, which rented power, but 
of these mines n owned powor :dso. It will be gath
ered :from these figures that the 1:30,-1:04 horsepower, 
even if it represents the total cnrrent-gcnemting capac
ity, shows n, considerable 11pplicatio11 of: electric p(nver; 
but it shonlcl probably he doubled in order to ascertain 
the capacity of motors instnllecl nn<l using such current. 
It is a fact well known in eledrienl phtnts that motor 
mtpacity far beyond the itctnnl eurrent eripacity of the 
genemting plant C!tn be installed, :for the reason thn,t 
the consumption of current iH yariable 11,ncl intermit
tent, it being highly improlmblo that all the consum
ing apparatus will take fnll current from the lines 
at the same time. It is assmnablo, however, although 
the fact is not brought out at all in tlrn tnhlc, tlmt in 

it great nrnny instances these plnnts fumish nJso con
siclern,ble current for lighting purposes. \~rith regard 
to the rented power, it is prol.mble thn,t it is employed 
almost altogether to drive mytors, a very 1mmll propor
tion of it representing elcetric lighting. Mines in 
which the operations nre so snmll as not to neeessitnte 
the instnllntion of a scp11mte plant nrc, it is nssmned, 
opemted largely by single shift8 or during dn.yligltt 
hours; so that while some lighting would ho mwclecl, 
the rnn:mmption of onrrent wonlcl llo '<1nito :mmll in 
proportion to the commmption for hoists, pumps, and 
other motor-driven mechanism. 

Tt. will he noted that four-fifths of tlrn electric power 
repo1:ted was concentrnted in threo indnstrics-conl 
mining, cement working, and the gold and silyer jn
dustry. By for the litrgcst item is that of hituminou.'l 
conl mining, such mines, nnmhcring HO!l, reporting 
elecLric power with lt tottil of GS,1BH hor11epowcr; ttn<l 
these figures must he snpplmnentocl lly those :for anthm
cite coitl mining, with 17 pln,n ts, reporting G, 7 M lrnr::;('· 
power. It will he seen thn.t thoso two gronp::i nlonc 
rnpresent nearly one-half of the total horsepower. Tho 
figures for gold an cl 1,dlvcr aro eom hinPd, ttnd the tnhl1i 
'>hows 2\l2 plants reporting, with a tobtl of ,rn,,1-72 horse
power, The other rnitegory is that of cenwnt mining. 
There were 81 cement mines reporting eleetrfo pOW('l', 

with ii total o:f 2il,862 horsepower. 
It will he ohsenecl that these vnrions minos difl\•1· 

consh1ornhly as to the nmgnitnde of inshtllation. In 
the gold ancl silver mine;; tho plants havo nn rwm·ngn 
capacity of lthont mo horsepm\!er; in the coal mbws 
the ltvorage eapncit~r is 227 horsepowcr; in the emnont 
mine works the avemge uipn.citJ' is grentor than for nny 
other kind o'f' mines-nhont G7G horsepower. 'l'he 
other items in the tithlc, while interesting-, tlo not call 
for any p1irticult1r comment.. 

Power f/CJl.erati.on mul tmnN1t1l881'.on.····Eleetric cnrrm1t 
for mining purpm1rni is mmn.Hy obt:tined in one of two 
Wltys, depending- somowlrnt npon tho natnre of the\ 
mine in the tlrst place, !tncl secondly npon the environ
ment. In cmil mining regions it. is mitnml t.lmt each 
mine should dmw upon its own In(~l resonrces for p<HVel\ 
the plnnt being stationed iit tho pit, month; hut; even in 
snch enseH, where there is a gronp of rnincH it is some· 
times found convenient to conccntmte the power-gen
erating appttmtus, transmitting- the current to fL clistttnec'. 
This has been clone in an even more comprehmi'siyo WllJ' 

in western mining fields, one steam plant which ntilir.11 s 
cmtl delivering its energy to mines 110 less than 2() mill'K 
distant, in distrfrts where waterpower is not twitilablP. 
\Vhere the genemting plant is !tt the month of the minn 
it is customary to employ apparatus producing low 
tension direct current; bnt where longer dist!tl1ces are 
involrncl the alternating current has been resorted to, 
in the siune manner as in central electric lighting and 
railway plants. The cnrrent is generated at high poten
tial by polyphase dyrnunos n,nd tmnsrnitted to substn-
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tions, where it is lowered in rn·essnrn ttrnl com'erted 
into direct current for use. 

One of tlrn first plants of this kincl for it mino lmnlagc 
systt1m was i11stallerl nt Ehrcnfold, J>it. 'l'ho lmnlago in 
this minn was aecompli8hed hy rope driving- and mnle8 
until the main heading, which 8houlcl t~\'entually extend 
6 miles nnclcrgrouud, waH nearly 2 mik~s long. This 
nrnthorl wmi then replaced by an ulectric Hystmn em
bodying the gcncrntion of a H-phmic, 2fi-nycln, l>,GOO
rnlt alternating· current near the pit month. '!'his ('.ur
rent is tmn8mitted by iwmlatecl cithlns ton snl>l:ltation in 
the mine itself, near the contm o:f the actual opemtions 
and ttbout l),000 foot from the lJOWel' hoU80. 'J'hrongh 
the intervention of' stiitie trnn8formms n.ncl it rotary oon
Ymtor, direet current at ~75 voltH i8 then (le livnrod to 
the lrnnhige circuits. 

In the Tng River field, nenr 'Vcleh, ,Y, Va., is an
other plant of the HILlllO kind hy whi<·h threo mines am 
opcrate(l, alternating cnrrnnt indtwtion motol'H hdng 
employed for driving r•cml crnAhorK mid convnyorK ttncl 
direct current for the other mine opm·1ttio0ns. 

An intcrol:lting v1u•iiition ol' thiH plan is LlmL mu hod ind 
in tho plant conAtrut'ttld for tho Httton Urntl nn<l ( ~olrn 
Company, tit Blosslmrg-, N. M<'x. When !Jn ii t, in lHH7, 
the t"oko phwt indmletl sumo HOV(mty-!ivo il-foot; ovP11:-:, 
in clonhle lmnkH. In thn em1ter w1tH l\l'llt~tn(l tt l1ll'g"t\ 

battery of hoilor8, to whieh tlw Wlll:llo gasns from Llw 
coal are co1Hlnctrnl through contra! llmiH; Llw gnH thuH 
nmdo availn.hle iH mnploynd to chfro g"HH nughws 1lll(l 

dynamos furniHhing powc•r :for tlrn lmnling plttnt both 
inside arnl outsicle of tho mim\ Ahont tL 111 iln nucl n 
half from the coke ovcrn; i8 8ituatocl tho wm-ihing 1wd 
crushing plant,, with it capneity of 8UO tons in ton hon rs. 
All tho mitchinery from tipplo to mine opening i;; (ll'il'm1 
by electric motors, it trolley Ii no wit;h nlr~dl'iP locomo
th·os bringing the pit cars :l'rom thn main cm try to tho 
tipple. Thi:,; idmi of tho utilizn,t.iou of waHtn gns in colrn 
fielch1 and hl!tl:lt fomaeos !urn of Into occnpi(Hl consiclor
nhle thought and 1itte11tion 011 tho imrt of urnchn11fouJ 
nurl mining cngineerl:l, ancl important devolopmont.s 1u•r1 
resulting from the employment of electricity ii:; ti mnttllH 

of' lessening waste. 
In most mining districts, however, tho work iH intor

mittent, machinery is widely Hcattered in plttcos clillkult 
of acce:,;s, fuel is cxpensh·e, and the ecouomicul uso ol' 
steam is not possible. Comprel:lsed air, ns n, mrntns of 
tmnl:lmitting power, is lrnnclicapped by losH in tho com
pressor mid the pipi11g, and h> limitod to Hlwrt distnnccH 
and to the opcnttion of appamtns reqnfring· power 
regardless of cost. In thil:l connection, reference may 
be nrnde to the tests reported by Mr. Lewis Searing, in 
189G, with electricity and compre:;scd air, in a mine 
situntcd .at H.ouse, Colo., nt an altitude of' ll,000 foot. 
The actnal results obtained with the two phintH show 
tlmt the work of pumping·, whieh in tho case oi' com
pressed air required 312 horsepower and 8 boilers, 
could be done by electricity with hnt 5G horsepowm· 

!lll(l l hoilor. TltiH, of eolll'Re, is an extremn C!llHO, hut 
it iuclieab's tho <lillicnltit•s !tttondnnt npon tho use of 
compros:,;ecl air n(; Httl'h 1tHitn<leH. 

Undnr tho llHidern C!Oll(litinns of powor tmnsmisRion 
from wiitorfollH, ctr·., nloctridty has shown it:H('H to ho 
ltwgely incleponclrn1(; of distancos, r;o that, as was pointed 
cm{; by Mr. F. 0. Blackwell, heforn tho Amorie1rn Jnsti
tuto o:f :Mining Enginoers, in Fnhrtrnry', Hloa, n gfrnn 
amount of power can he clnli vcrn<l ni thm· 5~8 fol\!; away, itt 
100 voltH, or no rniles aw1iy at, o0,000 \'Olts, with tho l:llllllO 
total amount, of copper per ho1•sopowor 1ind exactly the 
8lUllO loss of powm· in tho trrtnsmiRl:lion c•irm1il,, With 
1n·o1wr choico of potoutinl nnd HyHtom, {;Ids loss need 
not oxeeod 10 ptn' cl\nt, even when the cnrrcmt il:-1 cmrricd 
ltH for HH lfi() mileH. 

No nmch lrni-; lH".nn tlonn in i:lm rnnttor of powPr tmnH
missio11 for mining purpoHl's tlutL it is ditlhmlt to piuk 
ont nny sp(wiiiu r•.n;;11 ns t.hot·onghly {\Ypic~nl. Hut it 
wonlcl l><l lurnl to Jincl an inr;ht1H't1 more uol:1thlt\ than 
that, of tlto Ht1t11(lard nlHl Bny Co1111t.ii\H Pow(it• Comptt
llirn,, in ()ali forn in. ThPsf'., cm1so lidnti ng· otlwl' systmns, 
havn a rPm1tl'lrnhl<l 11t>twork ol' <!in\uits of whic•h 011t1 ol' 
tho hu·gnst l1og·i11H at Colg1tt·C\, in tht1 foothills of thn 
Hin1'!'a;;, 011 Lhn North Yulm riVC\t", tL S('('Ot1cl 11(, Fobou1 
Cit.,r, tt tllird at I<:l11t\t,m, nrnl n l'orn·!'.h nt; l>\I Nali\11, From 
Colgntt1 to Onkl1wd, wh01·c1 thn Hit~' Cmuit.iPid ~ornpnny's 
lit1(\ (\llds, ls !l (\j:-;tall(i(\ of Hf~ llliil'Hj fl'OlU 011.klnn<l to 
81t11 [1'1·1mci;;c:o, liy tolw 8bt1Hlnrrl Compauy'K liull, h~ 
70 mi!t'H. 'l'h11 t,ying in 1tl: Oaklmul thttH givt>s n trnns
mission cirt~llit. of ~B~ tlliJCH from (,[i(I Jnl:11Ht, pl1mt, at, J>n 
Hahla, IH'J'Oll(l Colgntc, 1u·otu1d H1t11 Frtwds('O hay and 
through flan .Tosn to 8tLll FrmH"isco. Ovm· t;ho not.work 
thus rC\p1•e;;l1u(:(~(1, which nmh1·1wns 110 fowt'r thun Hi 
eountinH, within whosn lmrd111°1' Ho onn-ludf of tho popn· 
ln.tion nrnl thron-fo11rt!JH of tlu1 totnl ns:WHsocl vnJuation 
of proporty of tho Htitfo, R(Weral thous1u1d ho1·scpowcr 
il:l ([p.Jivorc'rl clnily. Altormtting cmr1·011t: .is clir;tribnt:od 
to snhst!ttio1tH nt proHHLll'llS of 4J),(JOO to 00,0UO voltH, ttncl 
thorn nuudpulatnd and i•twtiHrnl for clolivory to m;tiib
lishtnmtts cmg·nged in tt vn.rinty of .iudrnitrios, including 
!L largo number of mining- plant,s. 

Tho Bay Countier; 1wl:ltmn is in fad 1t11 outcome of 
earlier mlning cntnr1~riHol'l, oue of: which WILH under· 
talrnn for Novadii county to supply till'\ minos thorn 
with power. In like m1tmrn1• tho Htandnrcl syst;mn is 
1rn outgrowth of work startnd thirty years ago by tJ10 
Bllle Lalrns 'Yater Uomp1uw, whon 11 tlitch systom eon
i,;klPmbly moro tlmn HO mile::1 in lm1gth WlLl:l eonstructed 
for tho purpoHe of furnil:lhing· witter to t;he mines in 
Anrndor eounty. For n kmg period this company wal:l 
very in·or;perons, but with tho doelinu of mfning• in 
tlrnt l:loction of the mother loclo and tho comploto nhnn
dcinmont of hyclmnlie mining thn proport;y hernuno 
much less prolittdile. At thil:l i:;tage it W!tH tttkon nv 
again by Prince Poniatowski, to ho devolop1•cl fol' tho 
purpose of distributing oleetrie power to mino8 mid 
thus lessening the cost of their opomtion. 
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The plant at Colg·ate h11d tm initial cqnipmcnl; o:f 15,00U 
horsepower in 3-phm;e alternating-cnree11t dynamos, 
situated in a power house 1tt the foot of it hill 1,500 :feet 
high. 'Vnter for driving the tnrhium; is brought to 
this pfant through n timber tlnme over 7 miles long 
draining 500 milrn-1 of wittcrshed, ttnd with tt capauity o:f 
33,000 cubic feet o:f water per minute. This witter, re
ceived in tho reservoir near the e1·est of the hill, falls 
with 700-foot houcl upon the turbines under it prossurn 
of 30± pounds per square inch. The current from the 
generators is delivered at a presHnre of 2,400 volts to 
step-up transformers, which pnt it on the circuit nt tt 
pressure of 40,000 to ()0,000 volts. These tramnnissiou 
cirnuits, ench of throe wires, ttrc carried on lofty poles 
of Oregon cedar twd nre in duplicate, one sot c01i::~isting 
of hard-drawn copper wire 1uid tho othor of ahuninnm. 
At the Karquinos stmitH tho circuit croHsos in ono spnn 
of 4,4±8 feet of sttgg·ing steel oal>lo 200 :foot ithove tide 
wuter 1tnd held up by enormous steel hittio(\ towers. 
The system lms in opomtiou ttbont 700 miles of line nt 
50, 000 volts, 70 miles at 40, 000, 1tn<l 1t gnmt many mik)s 
at 23,000, rn,ooo, 10,000, and 5,ooo volt:-;. lt i8 stated 
with regttrd to the eflicieney of tho tmnsmiHsion that 
1,000 horser)()wer nt tho Colgate wu.ter wheels nots 
roughly about 750 1wailnble horHepowor in Sttn l!'mn
ciHeo, 222 miles nw1ty, tho loss being (l per cent in tho 
genomtors, 2 por cont in the Rtep-up tr1urn:fornwrs, 
2. per cent in tho Htep-clowu tm.nsformors, and 15 per 
cent in line losse:-i, oto. 'l'his does not repre:;ont. tho 
genoml of-Hdency of th(\ whol(\ :;y:-;tem, hocanso there 
are tt gre!lt many bmncbes 1t1Hl btp circuit:-;, to ntincs, 
etc., bnt it i:-1 mHlm·stood tlrnt tho rrnmlb; 1tttainocl by 
tho system as n whole are Hnch ns to have stimnlatutl 
the eoustruction of similnr plant:-;, orn\ of whieh has 
been el'octed for ruining purposns, with Amor.ic1in 
nppamtns, tit tho Canvory FnllH, l\fodms, Imlia. Suoh 
a plant Ht:: this is tt suilieient exP.lllpliJication of tho 
possibilitirn-1 invo!vetl in nlectricitl power tmnsmis:-;ion 
for mining pnrpoHe8, utilizing tho energy of falling 
w1itor. 

Such tmnsmis::don will agitin ho referred to inci
dentally i 11 (•oirncctiou with cerfatin ntilizittions, but 
before closing this s6ction reference should llo mncle to 
tho import.ant work nndortitken for electri<1 power dbi
tribntion :from coal mines in I~nglitnd and Wn,lm;, it 
country with chettp coal hut, very littfo itvitilahle water
power. Since HlOl there have l>ocm establi:-;lrnd n i1um
lrnr of plan ts and compitnics for long dh1t!t11eo trilllH

misi:;ion, based upon coal mining and intended ln,rgely 
for mining purposes. In fact, 01u1 of these, at New
ottstlo-1'pon-Tyne, coyering a strip of turritory in tho 
vicinity of tho 'l'yne rfrer, began 011 a Hnmll sc!lle in 
18B8; it was greatly enhtrgccl in rnn2. One i 11 HOtttlwm 
W n.les covers tho coal and iron field of that section. 
One in Lancashire covers tho t:oal field of that county, 
extending on the wel:it to the Irish Bott. Oue in the 
county o:f Durham c•overs 250 sqrntre miles of coal 

territory, extending to the North sen. Ono iu acljncont 
torritoi·y, inelnding tho Cleveland iron field in York
shire, covors an nrett of 820 square miles, while 01w in 
southern Yorkshire covers l,800 sqttar<1 milec;. (hw 
in tho conntios of Leicestershire and W 1trwickshir11 
covers 1,fl!Hl i:HllUtre miles, while one in the county of 
Comwall, prtrticnlarly designed to rnviye the dtwaying
miuing industries of tlmt famouH old tin region, cnnr.~ 
1,35G square miles. Another syRte1n in Derliyi,ihir1• 
and Nottiugluum1hire deitls with an iu·pa of 1,500 squur1• 
miles. 

A few dettiil:; mny he ginm ttH illnstmti ve of tlw 
extensiveness of the .EngliHh ontorprisoR, some of whid1 
are now actmilly in operation. vYithin the nre1i of Der
hy:-;hiro itnd Nottinglmmshire-cont.aiuing some of tlw 
hirgest c~oal fields in tho world--nre olcctric power t·om
panies with 1t eapihtl of about $D,OOO,OOU. 'l'horc1 1\1'1• 

within it 504 individual works of importance, of wh id1 
150 tire coal pill:;, and no :fewer than ~wo lirms, ropn•
!'lonting tt cnpibtl of about $100,t:)(J01000, snpport:ecl tlu• 
enabling bin when pnsc;ing through .P1trlfamnnt. It wa.~ 
proposed at iirst to ha vc for this arrnt four hugo g<llll'l'· 

itting Hl;ationi'l, with tt l:ottil citptwity of li0,000 hors1•· 
powor, but in lD@ the applications for JlOW\'l' SO fnt• 
exceeded tlrn m;tinmt.es that it wnH oven then propost•tl 
to onltnge itt least two of tho gonemting st1itiorn1. "ThiJ1' 
in tho imli\ridnal mineH nncl mining ont\\rpriseH the lar
gm;t individmtl dynnmo or engine unit is 200 horilopowt'I'. 
tho l'lmalle:,;t unit for this :,;ystem is one of a,ooo hnl'HI'· 
power. '1'110 numeronH collierit•s in thn region 11r1• 
oonnted upon as the principal cnstomors for tbi:; ;;up· 
ply of t•nrrent, arnl, taking a:-; a lm:-;is the font that ltliont 
7 pnr t·ent 01' tho emtl minnd is eonHmued in obtt~inini,r 
tho ua per mmt sold, it is estinmkcl tlmt by tho l1HP of 
oleetridty in mines tmtler thest.1 new ccmclitionil, in eou
IHK'tion '~ith the various pm1)oses of' hoisting, tmetfon. 
pumping, ren tilnting, etc., Hl, 000, 000 terns of eonl 1•1m 
Im siwml nn n utilly. Tho opemtions of the power l'Oll!· 

panieH itt Newcastle-upou-Tym~ lmvo i,ihown that poWl'l' 
can be cl()livered to lnrgo workH in the vicinity at n mti• 
f!lightly excoeding 2 cents per kilowatt-hour unit---thul 
is, at it mte of about H centH per ho1·:-;opower per honr. 
Ebe where in Eughtnd and \Vales tho colliorios thl'lll· 
selves have clomonstmted the eiliciency of eloc•tdc powl'r 
tr!m:-;mis:>ion, ns, for example, in the case of the 'rredt'
grtr Iron nud Cotti Company, in Monmontlrnhire, \Ynh•:;, 
who:>o plant is the largest of tho kind for incliddt111l 
mining enterprise in England or vVitlei,i. Two HOii· 
bor:-iopowt1 1· engines direct connected to 8-phnse gem•r· 
ators at one sl't of mines supply current over pole lhll' 
tmnsmission circuits at 2,000 YoltH to other mine:-; ttlwut 
tt mile and a qmutor riway. Both elect.de lrnulago nml 
oledrie pumping nro feiitures of this installation, am! 
at the time of the last report it was noted tlmt, although 
tho:;e mines were peculiarly subject to iire damp, im 
accident of nny kind had hnppened bemmse of the spel'iul 
p1·ccautious tit ken to insure snfot,r. 
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Ono i11stnllatin11 which will Hl'I'\'!\ to l1Xomplit'y tho lat
est gtnwrttl foatnn's of t'lll'l'<mt t.m1:s111issio11, ns \\'Pll a;i 
ceonomi<"nl g'l'lll\l'tltion at tho mint1

, is fur1iisltl'd liy I lrn 
t:cntrnl pow(' I' plant 0 r ::!, (}(I() ho1·sppown1· i ustnllt>d by 
tho eon! miui11g· deparLutPnt of the l>Plaw1t1't\, Laelrn
wa1111a alHl \Y Pstnm Ifail rnad l'm11pn11y i 11 S1•ra11to11, 
Pa., to supply clll'l'<'llt for ihills, lrn:o11H>tirn,.;, ltoi,.;ts, 
pt1111ps, light.,.:, etc., in thn Diamo11d, IIm11pton, lll'h·dii11, 
llydl\ l'al'k, nrnl Sloan 11d1ws. Tlw nltt•r11ati11g· 1:un·n11t 
j,.; t1·nns111ittPd at a prnssurn of' 2,il!lO \·olt:-;, :.tnd 1·1•dtH'Od 
at suhstatiuns at, till\ various 111iiws hy Hl<lp-down tm11H
fnmwrs 1twl 1·otary ('011\'Pl'fa!I':-> to rliroc:t l'lll'l'Pllt., whid1 
is l'lllployrnl in thn mi1ws, >'llpph'llWlltlld by two alt.1\l'· 
nnting inchwtiou Hwtnr;; of' SO() ho1·,.;opower l'H<'lt in a 
·watnr-l10isti11g· :-dmft HOO follt from f'lt<• }HlWl'l' plant. 
'l'ho gTnn.1:1 1:-:t 1listan1•t\ to w hkh powPr is trn11s111itt11tl is 
about 15,tlUO fp11t, to thn I >iarnon<l 111iiw, whii·h takrn; 
,tlxmt 170 h01•:-;ppowur. Tho c11rrP11t is l'n mislrn<l to 
Homo 14 dPetri<'. lnco1110tin1s in tlw vnl'iouH 111i11nl', mng
ing from O~· to lB to11R, and ton l::!O-l10rHnpow1•1· n!Pd.ri11 
hnist, Added to tho in·orious phmt of th!\ 1•0111p1rny i,Jw 
genomting- 1tpp1u·atr1H re1wes1mts a rntp1tcity of allOut 
ii,t lOO horHopowor, ;;upplying mtrrPnt to ·Jf> l\11•1:td1\ [m•o
motin1s, H 111ot1ir-drivm1 intmps, lK ovnrntirn hoists, 
H· 1110tor:-; in a brmtknr, n11cl l Ploetric drill, or tL total of 
G,8~0 horsepowm in eo11srn11ption <'aptwity. It !ms 1>< 1011 

clel'idod to increase the pln11t sons to tmnsmit, <'1tl'l'P11t :I 
rnilPs, to Hnpply powor for opnmting· ~fl tlirPct-eurrimt 
motors at, the lklltw1wn, Ladmw1i1ma mid \Vostnru loco~ 
mo(iiYC repair shops, ete., 100 !tl'<'· }1rn1ps :for lighting 
freig-ht yardH, m1whinn shops, de., nnd l,trno incmudoR
C'<\llt lights :fol' tt passonger Hbttion, :frnight oflicn, and 
r01mdhouse. Tho most uotitlJlo thing· ttliont this lll\W 

plant is tho fact that the nclditi011s to which ;;pccitil rnf • 
ercmco has bee11 nmde Pmploy the lnt:o::;t form of :,;t<\ttlll 
equipment in tho Rhapo of steam t,nrbi1ws in,.,;tetul of' thn 
more familiar rociprotttting· :,;tenm enginn. 'I'lwfln tnr
bines, two of which were alrmtdy iusttdlrnl at tho timo 
of the compilation of thmm nqtos, are each of 500 kilo
watts, or nbont 015 110rsepowor capacity, and will earry 
50 per cent ovmloacl for two honrs, or 100 per (\Ollt 
overlofu.l momentnrily, without injnriouK lumting o:f tho 
generator. 

01al mdti11g ·11uwliiner,11.-g1ectl'ic coal cutt:erR con
stitnto one o:f the largest clai:;scs of mining machinery 
employing elcwtric current. Tlw considemhle ir1t•roaso 
during recent yeitrs in tho proportion of nuwhine min
ing 11.s comp1trocl with tlrnt of pick mining is c1onhtless 
due to tho ttdoption of theRc machines. According· to 
the report of Mr. ID. W. Parker on the pr0<Iuction of 
coal, published by the United States Geologici.tl Survey, 
the number of co11l rnining maehines in use in this coun
try in 1898 was 2,622, but in 1D02 it had inen•ttsed to 
5,418; all of these were employed in bituminous coal 
mines. 1 The increase during recent years is 11ttested to 

1 United States Geological Survey, "Mineral Hesonrces of the 
United States," Hl02, pages 325 to 827. 

abo hy tlm f1wt that while in 1801 thn miningmnchiuns 
of tlto <·ountr,r prnrltH'Ptl slightly ll'>'H than 7 pnr 1•n11t of 
tlw total pl'odnd, of l>it.11111inous coal, in l!lOS thny pro
d111·nd so1111•wliaL ov01· ~W pPr l'nnt. 

Tlw oldPr form oJ' nrndiim1 is of tltn pick 01· irnnclrnr 
typo .l'llll by <·.0111prp:-;:-;n<l ail', hut of htP ynars thn dmi11 
l'orm <lrivm1 by 1'1Pctridt;y hns rnpidly <!OlllP. into nsn. 
Of tlw il,.Jl.8 11uwhim1s in m:t\ in mos, fiH.S pm ('!'Ill'. 
wom of tl1p. com prnsfH~d air or piek t.ypP, wh i!n tlw otlwr 
-1-1.~ pn1· cmnt wmn Pioetl'ie or 1·.lwil,l n1twhiJl(1s. Of tlw 
~,:.rn:·l <•.]min 1111t1•ldnns, nl1110:-;(, nil Wlil'l.\ of hi.·na!-!I'. form, 
only fil IH'illg' ol' 11111 long·\\':tll Ht,Yll'. 

:-;<>llll\ inb•r< 1Hti11g ill\f:dls with l'l 1gm·<l to tlw int.rodnc
tion !lltd utifomtiou ol' nketrir: «:oal 1·ntti11g urnehinory 
\\'l'l'n nH.:ontly nuttlll p11lili1• l>y i\fr. N. B. Bnkll\u, who 
i:-; l'Olllll'Ct(•(l with Olli\ of (,]w lurg'(\i;f, t'OllCnl'llH lllHllll

l'iwturing- Htteh nppnmtus. Npnakinµ: ol' ilw li!'Kt dmiu 
nmdd 11Ps, ( ll'sig·tll'<l by Mr. ,). I I. ,J pffrny, .l\fr. B<ll<lnu 
:-itlttnd t:lmt tlll'i 1· lmig·ht pre1:h1dPcl tho possibility of 
op!'l'tti:i111 .. r f.hp111 in thih (•rnll, nn<l Lhnt for :-;p.vnml yrnu·:-; 
110 ntll'lll[lt wns n11ulu to ln1il1l 1L llm<'hhw (lp;;igw1d spo
ciitlly fo1• s111·.h work. l<~Yl'll who11 tlw chain nuwhine 
WtlH 1111 l'Ht!tli!iHll<~([ Hll<'C~l\HH, it, WllH It llllrn~tion whnt.lwr !L 
lll!ll'h ino w1dg·h ing· Jll()J'(\ than ll ton <'llll Id 1.m nmvloyncl 
in 1\onl m11gi11g hPtW!Wll ii~ nnd illl iiwlws in thinkrn1K:;. 
Bui: 11ft:nr t.hpi-;o lttl'g'O nuwhitws hall pl'O\"t'd stw1•0Hsful in 
I.hid( voins thny l><1gttn Lo ho usecl in lowet• 11oal nnt.il 
th1111li.ninmm t.hil'-lrn<lSH of thn r11i11 l11ul l>l'l'll rntwlrnd. 

Omcl11al (\\'Cllttl:imi haH 1n•o(lt1oncl 1L;;u11tlll'1' nn<l lig-htor 
111twhiiw, so that tlrnr11 is now in u;;o orn1 which lrns 1i 

height.or <111lyJH i11C•.1Jl's, Ol',With tho111ovingtrnek, of 28 
iii<'hm-:, and n wnigh t of only ahont 2, 1300 pounds. .A:-; thii:l 
rn1whiirn r<1Hts npou a witle Jlut Hhoc! board it cun ensily 
bc1 movml along· tho :foco o1' the eonl by tho opc.mtor 1md 
his lwlpor. A hril!f cloi:wrlptiou o:f the appnrntus will Le 
of int<1resl'.. On m1 outside fmnrn, com:di,;ting of two stool 
nluuuwl bttrH imd two nng·le irons rivotod to steel eross
tiei;, rosts tt sliding frnme consisting of n hc1wy channel or 
< \Onto1· mil, tow hich is bolted tho cutter lllmd. The cu ttor 
hoad i:-i made on ti roly of two milled stool plates, whieh bolt 
tognthcr, forming· tho front g'llido :for tho enttor chain. 
This elmin, which is made of solid cnst steel links con
nncted by drop-forgo strap:;, is eiil'l'ied around idlers or 
Hprcwkots placed at oftcb end of the cutter head ttnd 
1ilong tho clrnin guides at tho Hide to the rear or tho 
urnchine, whore it; engage::; with a11d receives it::; power 
:from 11 third sprocket, under the motor. Tho electric 
motor, wbich i:; of ironclad multipolar typo, rests upon 
~t :-;teol c1trl'i11ge, which fo1·ms the bearing for the mnin 
shaft. 'l'ho thin vein 1111.whine is equipped ·with n self. 
propelling truck, tho motor whieh operates the machine 
being also ge11red to tho truck axles. A reversing· 
switch is provided, so that the truck can travol in either 
direction, and when tho machine hus renched its Rtop
ping point, either forwurd or b1wkward, it is checked 
by an nutomatic cut-off. The return tmvel is made in 
about one-fourth or the time required to make the cut. 
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Where the grades are heavy the truck is of iulvnntage, 
ancl where tho t·oom lim; to the clip it obviates the necoH
sity of brushing down the roof for tho entry of mulm~. 

lt is stated by Mr. Belden that many mines having 
only 28 to 30 inches of coul nre being operated entirely 
wit.h thin vein mtichines, and tlrnt a fair rweragc fo1· 
snch machines is the cutting of at lmtst 50 terns of ecml 
per eight-hour 8hift. As nearly all of these machines 
are opcnited by two shiftR, the output of tt umchino 
working in Rnch a vein Citll be reckoned at 100 t0118 per 
day, lVfany small mines luwe ti daily output of only 400 
tons, nncl it is estimated that $10,000 will cover the 
necessary exponditure for nu electric equipment of nhont 
100 horsepower, affording sufficient power to keep fom 
such machino8 in simultuneous operation, besides fur
nishing power :!'or lights, pumping, ventilation, etc. 

According to the 8chednlo 11dopted in No. 8 Yein of 
Ohio co1tl, the co:,;t of pick mining in rooms iH no cenh,; 
per ton, while tlrn eo8t of umchino mining in rooms is 
11 cents, with 52! ce11ts for Ion.ding 1il'ter nuichiues in 
rooms. 'l'his showH a sttving through tho substitution 
of machine mining for pick mining' of 2(i~ centl':l per ton. 
A liberal n llowaucG for oper11tion and cleprecintiou 
would letwe .a net saving· of over la cent1:1 per ton, iuicl 

the four machine1:1 8honld produce 1it !oust i13,000 tons 
per yettr. Numerous dttta received from variouR min
ing sections hearing upon the emit of opemting such 
apparatus per ton of ccml give figureH mnging :from 0110-

tenth of 1 cent np to 2 cents, twcording to tho himlneHs 
of the coal and the degree of cttrt\ Lind skill olmnrved in 
operating. 

Discussing the subject in nu ndmimblo 1utich1 on coal
cutting nuwhinery, Mr. K W. Pitrker oxprcHHod the 
opinion that the evolution of tho clrnin nmchine was ouo 
of the most nofablt~ Htep:-;--mul pmctically the :Hmtl 
step-in the clevelopnwnt of n Hllcco:-:Hfol mining nm
chine. 'l'hc speed with which tho clmiu nmchinc mu do 
its work seems incredible. After the nmchinc haH been 
plncod in po::dtion an twemgc period of only live· min
utes is required to make a cut .ff inches wide, 4! or 5 
inche8 high, and G foot deep, and then withdmw the 
cutting frame. In fact, for one of thrn·m nrnchineR there 
is claimed a rec~rd of cutting 1,700 square :foot in i'line 
and one-half hours. Thi:; would mmrn that about :-:oven 
and one-half ininutes wero required for each cut 44 
inches wide and 6 feet deep, including the moving and 
setting of the machine. An tworage mnch lower than 
this would attest the efliciency itnd utility of the app~t
ratns. 

As to the advantages of the modem chain machine 
over the ettrlier forrnH of pick nrnchino, the former 
bases its clairn1:1 upon tho mpidity with which the work 
is done, the very small mnonut of slack coal that is 
made in the cutting process, and the :fact that the run
ner is not subjected to the wearisome racking· of the 
pick machine. The advantages of the pick machine, 
which is driven by compressed air, tLnd strikes about mo 

to 210 blows per minute, are, first, thitt it cnn ho used 
in mines where the narrow conditions of room and floor 
do not permit the introduction of dmiu lm~ast nuwhineH; 
and, second, thnJ, in mines where the qnnnt.ity of gas 
is so grmi.t thnt safoty lumps lut\'e to bo employed it 
obvhites the dttngers whieh might ari:;e from sparking 
if n. motor-driven mttehine were employed. 

As alrettdy noted, sevcml long-wt1ll nmchinos-clri ven 
sometime:; hy compressed itir, but frequentl~· b;y elec
tric moto1°8-ttro in nsc. AR the nnme indieates, in 
long-wall mining the co11l is extracted from n, long face, 
which hi gmdually moved formtrd in witlening, irregu
lar circle:,;, The nature of long-wttll work is snch that 
the face must he jtiggecl or eirculnr instead of stmight 
nncl regulnr, as in roon1-and-pillar mining. One of the 
lending typcH of long-w1tll mttchinos, involdng toll eer~ 
tiLin extent the principle of tho chain breast nuiehino, 
consists of an endless chn.in opemtod ttlong it @rrow 
:Eru.me or arm extending :from the 8ide ofi the nuwhine 
nncl so ndj nstecl that it eti.n be opomtocl 11t any angle up 
to n right angle. A change in the angle of tho cutting 
frame will ineroaso or diminiHh tho thrnst on the tmck; 
in tho 1:1nmo wtiy the nmehine can bo made to follow any 
irregularity of the foco of tho coal. 'l'he cutting frnmo 
rnm ho extended oyer the right or left Bide, so that n:; 
the machine moves the cutting mm be twcornplished 
in hot,h directions along the c<ml foco. The !wight of 
the nuwhine iH only 18 incho8, and its weight is only 
ahont H,000 pounds, so that it citn ho opcmtl'll in v11ry 
thin veins. It has n wide mngc of cutting HpcPtl, nnd 
citn be nmde to undercut to any pmetimtl depth. In 
g·oing through rntl'l'OW pin.cos and also in moyiug or 
changing the cutting hit:::, tho eutting :fmme mn lll\ 
Awnng~ out behind the machine inHtl'ttd of from th<1 
Aide. Like the ordhmry chain nrnchine it iA opcmtc•d 
l)y two men, nncl is said to be as available for room
aml-pill1tr work as for long-wall mining. 

Hhrnil'ing machines constitute another <•.laHH of nppn
ratns of thb natnro. Tlrny are huill; on tlw go1wml 
pltm of the chain undercutting miwhinc~. The cnttl'l' 
fmme is loclttecl in tt position nornrnl to that of the 
nnclorcutting, the shaft in the armature of the motor 
boing pamllel to the center rail. The best way of 
shmtring· a room or entry with 1mch nuwhincry i;; to 
make tho first cut at the top of the vein, and then let 
tho machino clown far enough to make another cut. 
To provide for the secure and rigid support of tlll' 
machinery the frame is clamped tightly to two col
m1m8, nt points in line with the bti.htncing· po:;ition, nml 
the front encl is Hteadied by two auxiliary eolunrn8; tlw 
four colummi vary in length according to tho thiek1H1s8 
of the vein worked. The capacity of the machine for 
cutting depends npon local conditions. Vtith a Htnml
ard type of this machine a single cut is HG inches high, 
about 4 inches wide, and from 5 to 7 feet deep. From 
50 to 100 feet of entry can be cut in it clay of ton hours. 
Cnrren t, for moving the machinery from one working 
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place to another can he takr>n from trolley wirmi, and 
the nmchtne <'ttll ho rnn up to the t'ac•o of tlrn m1Lry, 
whieh eau hn shl'aret1 without removing tho nrnc!t fne 
:from itti trn<'k whoeb. 

.Dril18.-'1'lw application of dcctric drills to mining· 
work lmH l>eon the :mhjP<'t of etmsidomhle stndy nnd 
experimuntation for many ypars past, hnt; not until 
recently have these drilhi ],oen Rnccessfnl. Drilling· b1 
one of the few classo:-i of opcrntion in which a rncipro
cating motion il'l prefomlile if not 1iecOHBnry. TIHI nil· 
chill httH a recipnH·ating motion; tho electric drill, on 
the other lrnrnl, nccei;sarily huH !L rotitry motion, tho 
effort to tllwelop ekctrie power pmctieally by rnoipro
cuting motion having boon nhancloned at a Yery early 
stage in tlw development of: the olectrie motor. Moro
ovcr, the iiir drill lrns 1-lhowu itsel:Every lrnrdy and mpn
blo o:f withRtmuling nnlimHed rongh mmgc; ,\rhm·l1tts the 
clectrie drill has wmnlly prln'Nl to ho 11 clolicatl\ nnd sen
siti vo piece of nwdmuhm1, l'ttsily clerm1god arnl nxplmsin 
to rcpitir. On the othor lmncl, tlrn degree of ellicit•rn·y 
of the idr drill i:-l rl'lativoly low, thn electric motor ht1 i11g 
11hlc 11pptire11tly to do tho siuno work with it l'Ol\Hmup
tion of about mw-tPnth of tho pownr. :Moroovt•l', tho 
electric drill tlm1H not sustain tlw forthnr lm~s in nflidnney 
to whieh im 1dr compressing plant; is snhjoct at a high 
altitude, nor is it nff Pctncl h~· a lo\\' tnmpnrntnre, whil•h 
in !Ln idr comprpssing- plant frenxnH np Urn cxhan;;t. 

A report has recent.ly hmm nmdc in so11w clntnil with 
regard to results ohtninocl ,dth l\loetrk rotary drills as 
compttrl'cl with 1Lir clt·ills in Homo potnsh mitH1H in cPn
tral Europ11. .l!'or tlw nloetric•al Plptipnwnt 1•m·1·l 111t is 
dfatrihutml through tho 111int1 Jiy !Ll'lllOl'Cll l'tdiJns tus
famed to tlH' root'. Tlw motor is fur11isht 1tl with n l't'VPrs
ing 1u·r1ingm11011t, snch that two wirl'H ol' tho l'ttblo ('t\.11 

be interdrnng·ed; hy thiK mcim:-; tllll rotiiting· lidcl ol' i:]l(I 

motor, and thorl1foro tho dii·lwtiou of rotnt.ion of tlw 
motor, iH r<iver:-;ed. The motor httH a stm:ti ng r1•sisbtnM; 
it clon1lops nornmlly nhont 1 hori;cpow01-, hut cn.n hl\ 
overloaded with Ui horsepoWPJ' for a l'ertain lougt:h ol' 
tirno. The t'.OHIH'et·.ion hotwet'll tlrill and motor is m1ulP. 
by a Hoxihle :;hni't. '.l'hn weight of tho clrill propnr, 
which is fa:;tom•d hetwoeu two Rcrew 1•olmm1s, is OP 
pounds. The food hns lwon varil'll from ·J to ~o itw lws 
in one minute. 

From lt comparison of thn woight:'l mHI initiul 1•.osts 
of electric nnd of air tlrill onUits pr<\Htmto<l in tho rqwr(; 
referred to it appears that the fornHn' iH consitlt•1·ahly 
he1tvier and more expensive. 'l'ho annrnil cost o:f umin
tenance, howovoi\ amounts to from $1.0. (i3 to $HJ :for 
the eleetric drill, and to $20. G!l for tho air drill. Moro· 
0\'01'1 in spite of itH greater weight, the electric drill 
can be 0rcctecl and di:-imouutl~d jnst as quickly as the 
air clriii, principally because of the easier adjustment of 
the screw columns. To Bnpport the air drill thrnm lmvc 
to be screwed up wit.11 consiclernble force and strength
ened, while for the electric drill, which works quietly 
and without jarring, they do not h.ave to be fixed so 

rigidly. 'l'hn ndjnstmcnt of tho eloctrin drill itself is 
l\ttHiPr tlrnn that of tho nir clrill, mid whPn Ull\ screw col
umn is mowcl Llw ulodrfo (lrill iH lni't fa~tonn<l to it. 
'l'uhlns of pmetiml tosts m·e gi \'On, r<1eorlling tho depth 
of ho Ill, 1wt timn or tlrillii1g, drill pnnBOH, total time ol' 
drilling, total n.nd not Linw Jor l mntor, nncl tho nmn hor 
of r<'pliwetl clrill:-i. .From thn:-;o tnl>h1R it npprnm; that 
Uw nlnetrie syRtem !tffords a uom1idomble saving of 
powm· nn1l time. Tho efHuioney of hoth kindl:l of appn
mtu:-i iR eitlcnlnto<l in dotiiil from tho gonemting Atntion 
to tho drill; it iR i:;tatod ttrnt tlw totnl eJiicioncy of the 
nlectric drill is 0.2D, whilo t;hat ot' tho 1tir drill is 0.0223, 
01· nhont ttH l to 1H. · 

In coal mining opomtion:-:i tho n:-:ie of cloct;rie rotary 
c1l'ill:-i ant1 nugorH is q ni to common, nnd appettrH to he 
thoroughly sneco8Hful :l'rom Lim flwt t.hat the rotary 
motion oJl tho motor nrmntnro c:n.n hl\ fnlly nvailn<l of. 
'I'hm;o drills rtro UHL\d for boring hnll'H into tho co;tl for 
shooting it dowi1 after it httH hnPn nndl\rcut. Many 
admirnhfo typnH of tho,.;n drills im1 illn!-ltmt,ml in th(\ 
t'tttnlog·nos of tho 1111iunfoetuL'lWH nntl M'll in wiL1n llRn. 
'!'hoy nrn HO 1irrm1g't\tl tlmt. they <'itn ho opnmtticl at nl
most any anglt\ vnrtfoally or hor.izont1illy. Thlly are 

"go1wmlly monntPcl on lig-bl·, upl'ight. stiin<ls, with HCl'LIWS 
at tho nntlH for fn1-1toning· t:o tlw roof 1rntl floor, hut some 
ol' th(I 1111•g·pr lll'ill:-; n1·0 momit:pcl on tr1wks, HO tlmt thoy 
('ttn Jin trnn:-:porLl'll rnndil,r f1·um plne(I to plttcl\ Tho 
motm·H, whi<'h oftmt ttl'n \'tn·y small nrnl light, not nnrnh 
hl'm h•1· tlum it g·oocl siY.Ptl fan 11wtor, nl't) nwuntl\d with 
iin wljn:;t1tl1lo dnu1p, 1u1Cl 1t1•t1 g·c•nt'l\tl for llithnr Binglt1 l'O· 
dwdion or douhlo 1·o<l1wtio11, for l'l't1m:ing tho high ·"PllCd 
ol' the nrmatn1•t1 to tlm!·, which iH suitnliln fol' thll 11ngor. 
Tlw lnrgtn· robi1·y drills of 1ihi1-1 nhi:-::-1 luwo lH\tin equipped 
with motors o l' f!'o111 •J to () horH<.1pow<1l', tho powm· 
litiing L1·11.ns11.1 iltPd from t.IH1 nwtor ('.o tho drill hy rnenns 
of a ll1]Pscopk shaft and 1111whino-t•ttt hon[ g'NU'R. 'l'ho 
tnloHt~opk ;1]11rft. oi>n:-1i:-1t:s of 11 1-1t·o(ll tnho in whioh i>lido 
two solid Hlml'ts, otwh oJ' whieh is titted with ii nuivnr-
1-11d :joint:, and is fmitenod to tlrn motor nnd to tho drill 
mnchhw hy nw1111s of an antomnt;iu eonpliug. 

A numbt>t' oJ' oloctl'ic pl\J'cnHsiou drill:;, r-;t;riking n. 
p01.·cuHsin~ or lmmnrnr lilow, are in llS(', '!'hoy m·e of 
yul'iouH sizes. l n sonw of them tlw powe1· it1 t;mn:;
mitt(l(l :from tho motor to the drill by n floxihlo llimft, 
whitob may ho sonn·1:1,l foot in leng'th. In ouc form, 
eqnippotl ·,vith n Rel1'-contnincd motor, tho hanuner 
proper iH 01H1mtocl by n puir of <'econ t;rics on a shaft 
conncetccl through Rimplo gear.iug to tho armature of 
tho motor. Tho misi11g of tho lrnmmcr iH effeoted dm
ing· a thrl'o-qrnirtcr nwol ution of the ece1mtric shi1ft, 
nnd the blow is strnek during the remaining qrnirter. 
A yory poworfol lmmrner blow is thus Hecured, at the 
rnfo of tthonf; ·JOO to 500 blowH per minnte. 

8lwt ,tll'ln{f··-'l'he electric method of shot firing- in 
minO:'l 111.tH roiwhed considemble dcwelopmeut OI late 
ye1us, nnd is now in geneml mm. As !J. result or its 
in vestigntions, t.110 British dcpartmen tal eornmittee, 
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nlrt>acly rr,forrnd to, t1Pcicle<l in favor nl' l'l'l[Ui1·illg' l'h1c
tric Hhot; .tiring in nll pit:-; to which tJw nrcler:-; n.-; to 
.(\Xplo:-iivos in l"onl mi11t1H apply, nnd it is nndt•J'Htuo<l 
that in the nmjority of :->twh pit:-; tltil4 llll1th()(l lms alr·1•ntly 
l >mm 1uloptP<l. Tltn o rd or rq .. nilating· tlw llHt1 ()I' lH'l'
lll ittrn1 oxplrn·dVt114 lays <low 11 th\\ ru ll\ I hat tlu1 Ii ri 11g 

mu:::t l>ll !lon<~ with an pfliekut. tdt1ctrit·nl 1lpp1tmtus, or 
hy ut;lwr rnrmn::: equally KPt"lll'Pll 1tg1d11Ht. tho ignition of 
inilm1111mhle gns or l:onl du:-;( .. 

'J'lrnrn 1tl't\ two uwt.lirnb ol' Plt•t·.Lrito. hlaHt.ing m· :-;hot 
tiring---known as tho high-h•n:-:iun nrnl t.lw lll\\'-tl'nsiun · 
in orcliimry use 1tt till' prPsPnt tinw. In tlw hig·h-h•11:-;io11 
n'tethod tho nxplosion j,, t'tL\lsl'<l l>y It Hpark whh·h is 
nuulo to jump l>C't.wmm two poiuts in:-;id11 t:hP dl'!o11ato1·. 
Thn eurrent; for thi;; H}Hll'k is Prt•1itrnl hy whnL i:-; ktto\\'ll 

a::: 1t nmgnoto mat•.hino----nn amrntm·<\ nwolring rnpi<lly 
in front of !t ~mt of pm•nmmmt llll\g'lH't.c;, thl1 wholn 
rntwJmuism l1ci11µ; iiwloi'it\(\ in a Hllmll hox fro!ll which 
the hnndle attached to the 1trnmtmn l'XtmHls. Thi:-; box 
is portttble and (•.an lrn st't down anywlwrl', and tlin 
win~s from it can hn (:arrh•rl ll \'.011skl<~mbln diHht11cl'. 
In tho low-tension methi><l tlwrp n.re rnuployPtl :-;irnil1tr 
nui.gnctos of low fotlsion, or t•!wmkal hntt!\rios. In t.his 
method the two wirt\R wlrkh l\Xl:rnHl into the l"lmrgo n.rn • 
connected, l)l' hridgecl, a(; their <\ll(ls within the priti1i11g 
with n. short picW.l'. of !int\ plat.lmun m :-;imilnr wit·e. 
This wire. offers con:-;idm·nhln l'l\Ki:::ln.111•t1 to tho pn.HHttg(\ 
of even n snrnll cnrront, HO that it; l'<tpidly l>oeolllPH 

heated to incaudo:,;cm1ce iuHl thnK ignitl\s tlw p1·iming, 
which in tnm oxplodmi tho dntornttor t:hargn. 

The high-tension :::y1:1tmn h; iu very (~ommon llHl\ and 
cn.n he soon in opemtion in almost any dty wlwro lntiltl
ing founclatio1rn m·o lining- oxcnvat.P<l in hnr<l 11mturhd. 
The low-tension systom iK quito popul1n in rninos, how
ever, tho princip1tl ronson being, app1rnmtly, tlmt tho 
IUSeS !tl'll foHS snhjoct to clott1rioration itlld C'.!lll be i,;(;orod 
more 1:1afoly tlmn high-tomdon fo1:1e1:1. 'l'hoy clilfo1· from 
the high-tension, :-ip11rk-jump ftmo al1:10 in that they c1m 
be tostecl by mmtns of a lmttery ttntl gnlv1inonrnter in 
Ol'(lol' to s<~e if thoy are alive. Tho shots tire Jire<l 
either in series or in pttmllol; if the formor, tho cnr- · 
rent needi,; considembly highor ton:::ion in order to pft::::-; 

successfully through all tho (•.lmrgns, lmt H in ptrndlel 
a much lower tension is tivitihible, so tlrnt it lmttory ol' 
cells can be used. 

The British departmentitl connni Ltno 1tlrnucly men
tioned po in tccl out twc) d1wgers to he iipprehtmded from 
eleetric :!iring: :First, the ignition oi' tire dmnp from tt 
spark in the magneto n11ichi11e 01· hetwnen the bare 
wires when in close proximity; itncl, ;;econd, tho pr11m1L~ 
tnre iiring of the shot. 'L'o guard itgainst the iinit clan
ger, hig·h-tension magnetos are inl'lo:,;od·---as btts itlroady 
been stated-in a 1htrno-t:ight case and tho fu1:;0:; or 
detonating wires are connected up in such a way that 
there is no possibility of a spark piuising from one wire 
to the other .. Premature firing would appear to ·b{) the 
principal cause of almost all aecidents, bnt j n most 

instttJH'Ps 1·arelns:-;1wss is n contributory t•ansf'. It ii:: 
llillicnlt to SPC how the shot ean Jin JirPd prematurely 
ii' th(\ lil'iug t·ahll\ is lirst 1·0111u•ctptl to tlw fn:-:1' wire1:1 
:tJHl 11ot attnclw1l to tlw firing· nppnrntn:-: 1t11til the shot 
tiJ'l'l' is l'l'tHly, 

'l'liP British l'OllllllittPo rtwonrnwrnb ! lint a:-; au adlli
tio1ml 1n'P('ttntion tlrn re:-;pmi:::ihilitiPK lil\ lirnitPll 1t11d tho 
<logTPl' of :-:at'PLy i11e1•pas(~(l by proyicling all magneto 
mtwhiups a111l 1•t\ll liatt.orh1:-; with l'l\lllo\'1d1ln htnHlk'H, 
kPys, lll' Hnfo.t~· pings, "·hich slioultl alwayc; l'l'lllltin iu 
tlw l'W-:tndy of t.lw Hl10t, lirur. With rt•g·ard 111 tho nsn 
of liatt1•J'ips, it i:-; tll'g'l'll that. un]p:-;:-: lldl\l'iomtfon i~ 

l'ill'<'l'ull~· lollkt1d nl'tPr they ttl'I\ of doubtful ttd\'lrntaµ:n 
fot· :-:hot Jiring, h(\t'llll;t1 while Clwir original coHt ic; lint 
IL fmction of that of t.]ll1 lllltg'lll'tll tJw !'Ost of llllLllltt'
lllUlC\1 HJJ(l of of\iefo11t \\'Ol'king i:-: 111\ll'h gTPlltl'l'. 

.J/i11 in!f fi'11d /011,--,-Thn e!Pd.rio lt><~(mloU n1 iH one of 
(.hu llloHt Ktrikiug Pxnrnplrn; ot' thn applkntfou of el<>1~

t.ridty to mining, and it:-; gmiernl u:-:n rnny lio inforred 
from the rnpurt. of tho lntrl'ttll of miiH'K o l' Pm11rnyl v1tuht 
fll!' l!JO~, whid1 :-;tatPd that tlwre worn il'rn P!Pctrie min
ing locornoth·cs in ttHe in th(\ hitnminons null aul111•neito 

) 

l'l\gfons of that :-;tnt.n. Auotlwl' fact IH'itring npnu thil4 
:-;uhjoct i:-; tho :-;ttitemPnt. in tho Illi11oi::: t•onl l'(\pol't. for 
1\101 that in l~ mhteH in that stnto OYL'l' ~,O!H),UO\l tonK 
of t·oal hnd hee.11 lrnulecl h~· eleetricit.y dttl'ing· that year. 
Tlwsn liguros dPal with haul!tge within mint>:-;, !mt it 
:-;]10uld l>o ronwmhf'l'l\d tlrnt in many or tlH\ miuinµ; l'('

gimli'i trolley rmHlH nre in n:-:n for lm11dli11g· ore, oh\; 
whkh would correspond to freight romlH, and for which 
no imrtfonlar type o:C Iocomoti.vo i:-; necn:::imry. It iK 
hnlil\VC\d that of locomotfrt•s built p:-;pecittlly :l'or 1-md1 
work ahout B,OUO 1ue now in u:-;e in min<):-; in the U nitPd 
tlttttl•t-<. 

Tho first spedlic1tlly electric mine locomot.ivo em
ployt\d iu tho United States wa:-; lrnilt neiidy twenty 
years !tgo by Mr. vV' lVI. SehleKKh1gor for the Ly lrnns 
Valley l'Ollicry of the Pennsylvnni1t .Rrdlroad, and nt 
last reports this Buwhine WitH still in :-;ervfro. It 
weighed 1tbout 5 tons and wits equipped with 82-horHn
power electric motors, from whinh motion wttK imparted 
to 1;ho driving wheel::: liy a cludn 1tnd cog· or :'iprockot 
connection. The conclnetor for i;upplyi11g cnrront to 
the locomotive consi;;tod of tt light T-mil citrriPCl ou 
supports pttr1tllel to the tmek ttt ii vertieitl hoig-ht of 
al)out 5 foet 1tml removed borizonbtlly from the t.rnck 
mll itbont 20 inches. Current was (o.<mdnctcd from this 
mil by meims of throe wheels pressed ag1tinst it by ii. 

trolley arm, itncl the tmek mils wore trned us the rotum 
cfrcnit. The orclimiry tmin for this louomotivc, whid1 
opemtcd with it cnrrm1t of -±50 volt::: and from 40 to 
200 amperes, was 15 curs, .each of which wBighecl 1 ton 
when empty 1ti1cl carried 2. 85 ton::: of eonl or a tons of 
rock. There were two haulage line:-;, one !l,500 "ft>et 
long, in a drift, ttnd one 10,±00 foet long, in !t tunnel. 

Another early electric mine locomotive still in use is 
of ±0-horsopowor capacity and nses current at it pl'CB· 
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sttl'1' of :2:21l yoJt:-;, with a wli0l'l g1i11gn 111' only i\\\ in1~hP:-;. 

Thi:-; lllt11•hinn i:-; f> l'Pl'( H in1'11P:-; i11 liPight 11111! W<'iµ:J1s 
111,:1111) pntuH!s, with l,S(l(l p1m11ds :tdth'd hi in1•rpn:-;n 
tl'tll' I j O ll. 

~0111u ul' tlw <'al'liPst. work was drnw in Oliio, and 
aftpr liftc•l'n yrn1.rs o I' <',ont.inu<ms sl'n·h·<' two of llw lit•s(, 
Pl1•dxk lm•omotin•s t\\'l'l' ;;n<'ll in a hitu111i11ou:-; <'<Ht! 
mini' al'(\ still in \l;>\', lrnulil1g tlw \llltpnt nr a lllilll' lljlt~l'
alt•d h)' tho llpsnn Con! i\Ii11i11g (~01!1pa11,r, of Khn11·1H'P. 
It is i11tl'rl'sLi11g h> Jllltl' tli:d tlti;; t.ypt• ul' hwomntfrn 
nppnixinmt<'1l :-;t.J'l't'l, 1•ar pmd,i1·1•, lrnd11g a si11g·l1• llH>to1· 
with a douhln-r<'du«tion g·l'nr. 

'l'h('t-:1' lo1•011H it i \'l'H; ho1r1•\'l'l', :tt'I' 1•x1u11pk:-i of l'Hl'l in1· 
pmd.it·1! in mo11nti11g· tlH' 111ol'!irs al11>\'1• t111! t1·1ll'k 1t11<l 
g'l'itt'ing down\\'aJ'(l, t.l1u:-; 1·1•qttiriug· gTt•ainr h<'ig·ltL titan 
j;; now llHllal. T1•a11;;itio11 was soon nutdn, 11ow1•n•1\ to 
typ1•;; of "' t1 1r1·api11-luu·k" or '" tu1·tfo-h1wk" l1wo1110-
tin;;, l1l'i11gi11g tlH• 111otol' tlltll'h 1wn1·t•1· to l'lw g·t·onu<I, 
:-;o tlrnt it eould hn no11pl(•d wit.Ii thn nxJp:-; l>y Jlll'tlllH ol' 
1•111111(!Cting rod:-i. In latp1· typPs n1t(•h nxh• ul' Clu• lo('.0-
11wth·n !ms 111•t'n 1~orn1('d1•d witl1 n snp11.rntl1 and ind('-
lH'll<l(•nt trw·k-mou11t·,pc[ mo1rn'. · 

?lloclt'l'll 11tini11µ: lnc'.OlllOtin~H l'allg'(\ in :·dv.11···IWC'.Ol'dipg 
to tlwwork th1 1y n1·n clt1sig1wd to pt'rl'orrn · anywlH•rn 
from :>. to :.!tl tons, nud tlwfr \rlwnl µ;nngnH mng:<\ l'rou1 

1:-i ineh('H to t.he stand1u-d milwa;y gattg'P 01' ·I· ft•t't S~ 
iiwhPs. '.l'lw tnwtiou ltH•omotiyo e011;;i:-;t;;, h1'otL<lly, ul' 
two fron frttlll(\S wi tliiu wh h·h ttl'(\ ntmtninecl tho n 10101· 

itn<l dridnµ: m<1e.hn.1d:-;m, tlrn controller wlitwl IH•ing 
nsmtlly i1hte1'1l in front, Yertit•ally, within co11Ymlil'nt 
rc11tl'h of t.lw motmmn.n, who is Ht\lttnd; i.11 HOm11 lo<•o
motiyp;;, lwwnn1r, tit<' eontl'ollnr nncl lrnn<l whnnl 1u·n 
plncNl on tnp of tlrn lo1·omotirn, in 1t horhmntal po;;i
thin. 'l'hn mot;orH aro rnmnlly µ:on.rod t;o tho truck 
ttxles h~' 11w1tn:-; of <'·lit f.ltrn'l g'ertl' whenls, iiud tlrn trac
tion wh(1Pls !LI'<\ ;;hnmk nncl koyo(l upon tho truck 
axlns, h<1i11g pl1wml Pit:hor inside or outside tho loeomo
tiro fr1tnH1. E:lec(.J'i1\ hrntdlig-hts nnd moclmnierd limlrns 
m·o mwrl. '.fhn cnl'l'ont i.'l t!Lkon from tm cworheac1 eop
per trollo,Y wire hy n, grooved ln·asf.l trolley when!, 
mounted on IL short", stout trolley poh\ and convey<~.d 
through thn con trollor to tho motors and lmek to tho 
gonomtor:-1 'liy nrnnns of thn tmck mils, which tire cop
per bmHlml, iu order to irnmro IL return oircnit; of: 
thoroug·h condnetivity. A speed of :from G to 10 milos 
per hom if>l uHtmlly mnclo. 

Becn,m;o of tho limited dimensions of ordimtry mine 
entries and tlrn light Wilight of mils, the 20-ton mining 
locomotiv(\ is 1thont tho l!trgo1;t thitt ean ho us eel to ad· 
vant!tgt1 • ( hmt<•t· lmul iug ctiptieity is sometimes nee<10L1, 
however, !tn(1 accordingly a donhle locomotive has been 
introducetl, consisting of two 8tn.nd1ml 13-ton mining 
loeomotives, one o·f which is provided with u. ~~-motor 
C'ontroller and 1t ±-motor connnubtting switch, so tlmt 
tho complete mnchine iH opemtecl :from the mie con
troller. Here ttgain, mining practice harmonizes with 
that obtaining in electric railway work in the adoption 

of \\'hat: is knmn1 as tlw "multipk-nnit 1•ontrol,'' l>y 
llll'illlS oi' Whieh tilt' COllll'oJ of l\lUl.Ol':-\ oYOl' tl whole 
!min ol' v11hiulo;; <'ltll l>o b1·011ght to 01w point nnd thorn 

1 
mauipul:tt('d h,v <llH' 111otornHu1, instel\\l o!' ht•inµ; dis· 
I 1·ihut1•cl, wi Lit l'Hnh :-;et: undnr t,hn c•rnltrol of a snpm·atn 
1ll'i\·1•r. 

In an i11t!H'Pstit1g· pa1H•1·, rnacl hofm·o tJw \VPstPrn 
PP1ms,dv1ud1t Ct\nt1·nl l\liniuµ; I11Htitn\.(~., in D1~c\\mher, 
JnWl, lilt'. "'· L. All'Plcfor, snp1•ri11tn11dnnt of tho .MoH
gT1l\'l' mm! worlrn, 111 .J>mrnsylvm1in, st:1tNl t.\mt. it 10-tnn 
ill)-iJwh g'ttllg'n ""golllloln" l1wo11wtiv(\ whi('h lm!l hem1 in 
opt!l'Hl io11 t:IH•t•o t'or lllot't\ thnn tt )'Pltl' hall 111\\'Pl' hmm 
idln ll day on 1tt:1!ot111t of dd'<-C'!: or 1wc~id<'11L Dlll'ing 
(,Jud: t.i11w it ltn(l h1u1h•d ll<\ltl'l,v 150,1100 tons of (~Old, at n 
t•o:-;(', of )p;;:-; tJinn OJl\'.·tOHtJi of It C'.PlJ(, ]>1\1' (Oil for J'('}J!liJ.'H, 

As 11u111,v llS Hf) lon<1Nl rn\,l'l"l, t'lWh w1•ighing :l,700 ]HllllH1H, 

111·p lum l1•d hy ii' up a g·1·ndo of H l Hll' t'l'llt., ~r,o fpn(, loug. 
At. n point-. in LlH1 rnino \\'hl'l'<' t.111" g·1·1Hl\\ i:-; .JJi pPr t'l'llt 

in f1L\'01'01' tltn load for (~ii f!\\\(·,nrn] tJinn il }lC\l'cnntfor 
111111q1ml 1lishuw11, tltn l1H'Olllol;iv\\ 11olds lnu·k u;; UHLUY a:-i 
ili"i lo1ul1•<l c~ar.-; with nnwy 1•n1· wluwl r111111111g frrn1. · 

Fig·11n's tak(11t '1'1·0111 \'rtl'ion.'i rniiws in tlw 1•rnd Jinltls, 
ll1Hl 1•0111pilml hy !\Ii·. F. ,J. l'lnit, show a g"(lll<'l'nlly hiµ;h 
1\ngTI'\\ ol' (\Hldml('y in nl11!1tl'ic lmulttg<'. At tlw U1·1111n 
Hidµ;n <'Ol!il't'~·~ Hnmnton, l'n., tlw <'OHt of luittlttgP liy 
uiul(\ po\\'!ll' was 11Ht,inmt<1d It(, 7.lfi C(\Jlt:-1 p<n' !:on arnl 
th(\ c<>Ht of <1lt•ctl'ic lmnlttg't" ttt ~. 1i'H cwnt:-i1 Hhowing 
it :-;nviug hy olPPtril' hnulagn ol' ~UHi emtl1:1. At tho 
Nt11rgl'K slmft, of tlw N<1w York nnil S1•mnhm Cmtl Com
p1t11y tho coHL for hnulrtgo Jir muln pownr was ( 1H!iimntt~d 
1tt. (l.f\K t•m1tH pN' ton 1wt1 tJ11, coHt of oket.ric. lmnhtg'(I 
1t!1 ~.(l~ C<'nts, Hhowing rt Hr~ving- liy eloctrfo lurnl1tgn of 
I.\. \I(\ mm ts. 

A Hpt1ciiil fontmo of olectric haulage in mines is tho 
11Hn of "gathol'ing·" locomotives. Jn most, coril mines 
tho carH nre gntliored or colloctccl from the working 
foe.c1H of tho roorns by nmlcs or hdrsoR, thongh in some 
low-voinccl mi.nos w hero it is necoss!tr,y to use very smnll 
ctn!-! thoy n.1·0 pnshcd botwoon tho working :faces and 
the "room necks" by tho minerl:l thomselves. '.l'hey 
a1·0 then eollooted by locomotives and hauled in trains 
to tho tipple or shaft bottom. In .mn,ny ciises it has 
been diJHcnlt to onlargo tho entries suflicieutly to nccom
mocltito the mule, becnuso of t.ho cost of "brushing" 
the roo:f or "tnking np the bottom," especially where 
n hard slnto or rough linrnstone hs to be doalt with. 
Ono moaus of obvin,ting this clii:liculty has boon found 
in the USC err OOtnpressed air loeo111otiveS1 hut electricity 
hns IJCen found par(;ieuhtrly suitable :for this class of 
work. Locomotives used :for this purpose twe oqnippecl · 
with it renl which carries a flexible insulated cable. One 
end of this c11ble is connected to the trolley line, and thG 
current; is eonvGyed to the t'Ontrolle1· on the lol'ornotiYe 
through n. contact n,t tho reel. The rocl is geared '\1p 

with the axles or truck of tho locomotive, so that tho · 
cable crm be paid out 01· coilecl 'lll)· The gn.thel'ing loco
motive system can be pushed to 11 considerable distance 
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from the end of tho rognlar trolley drcnit. An illns
trntion of this class of work is to he fonrnl in tho mi nos 
of the ,Jones :ind Laug·hlin Stoel Company, at C11lifornia, 
ht. These mines have five 4:-ton g:ithering locon10-
ti ves. A train of empty cars is taken from the g·ather
ing· junction and distrilmtcd hy the motornrnn into tho 
yarions room:; in his pttrticulnr section of the mine, aml 
on t,he return trip the loadecl cars are gathorecl up. 
'"When passing throug·h the entry the locomotiyo rccoinis 
its current by means of n. regulitr trolley pole, bnt \Vlrnn 
entering the room neck the pole is fastened clown aml 
the insulated flexible cable is hooked onto tho cud of 
the trolley wire, the rnil still serving· as the return cir
cuit. It is sttited thnt a crew of two men on snch n, 
locomotive can gather up from 100 to 120 cnrs, or from 
300 to 350 tons o-f coal, in an eight-hom shift. One 
well-known mine lrns equipped its gathering locomo
tives with a scpltmte truck 01· tender for carrying and 
operating 1mtomatically the rntble reel; this, however, 
is not the preferred practice. 

In the case a,bove referred to mining locomotives arn 
spoken of its opernting with overhead trolloy connec
tions. Thero itre in:;tancos, however, in which the 
third-mil method hns been applied to such work. 'l'his 
type of rail is used not only for tho eonvoymwo of the 
current, but always also ns ll tooth mil, with which a 
geared wheel on the locomotiye can engugo frieLi01mlly. 
According to Mr. Atfoldor, in his paper alreittly roforred 
to, HO olectric locomoti VOS of this sprocket or cog rttil 
tv1)e are now in use in conl mines. AH It moans of 

J • 

climbing grades tho electric locomotive po:;:,;e:-;ses ad-
vnntngcs which httvo carnwcl it to he adopted in various 
p1trts of the world, snbjcct only to <1uestions as to the 
ntlvif;ability of using the cog·gccl third mil also us it con
ductor for the current. The !irst" of the third itnd 
tmction mil locomotivl~S of the s1n·ocket typo appears 
to have been iustallecl in this country in lSiHl in the St1tr 
City (Inclia1m) mine of tho Iforder au cl Hafer Compnny, 
of Chicago. 

In metnlli:ferous mincR, us clistingnishecl from coal 
mines, the locomotive is usu:tlly smaller. An instance 
of such work: is to he fonncl in tho lrnnlugc system of 
the Uni!;ed Gold Mines Company, of Victor, Colo.-the 
Cripple Creek cli:-;trict-where ono 8-ton locomotive 
with a drawlrnr pull of about 3~500 pounds and it speed 
of from 8 to 10 miles per hour is nsed. This locomo
tive is equipped with u single high speed motor, plneed 
in the center and on top of the frame, the motor shaft 
being connected to tlrn drivers by gears. Current :for 
this locomotive is genemtecl at a Wttterpower phtnt J 2 
miles distant by a 3-phaso alternating-current dymuno, 
transmitted ftt n pressure of 13,000 volts, stepped down 
arid rectified. at it substtttion, and delivered to the trol
ley at 550 volts direct current. 
. It is, therefore, not to be unclen;tood tlrntclcctric loco

motives :find their only employment in coal mines. An 
interesting illustmtion of the extensire applieation of 

the electric mine locomotive is to be fonnd ubo in the 
(~nincy copper mine, nt Htrncock, 'Mich. Tho Quiney 
company has installed rn elcetrie locomotin$, one of 
which is on the ±,4:00-foot kwcl, cnrnmt hcing snppli<'d 
from the sm·face through substation tmnsformer plants 
located underground. Another instmicc which might 
be fJnotod is the 8-ton mine loeornoti vent tho Highlaml 
Boy Gold Mining Company's min(', at Mnrrny, Utah, 
employed for hauling slag cars, and using double over
head trolloy, so as to dispense entirely with the tl'ill'k 
as a re.turn circuit. 

Thus far the subject of mine tmction hns been con
sidered from the point of locomotives supplied by over· 
head or underrunning trolleys, or by third mil, with 
cnrrent from a clist!tnt source of supply. It is possibht, 
however, to employ sclf-propr.lling or imtomobile loeo
motivcs, equipped with stomgc batteries, so as to dis
pense entirely with the clangers and inconvenienec of 
tracks u.ncl wires clmrged with exposed liY() current. 
The weight of the lmttery and the spttc<~ that it ucccs
sarily occnpios, howe\rer, increase the shm and woig-ht 
of the locomotiYes, nnd thus place it restriction n pon 
this method. of traction in mtrny mining opumtions. 
'l'hcir use ii; therefore more pttrtieularly t"o ho noted in 
connection with exterior work, nnd loco mo ti V<'S uslHl 
for such work hiwo considerttblo luwhtgc t•upacity. 

Several types of this locornotin~ aro in use, nitlwr 
as simple automobile locomotives or as tt comhiimtion 
vehicle employing tho trolley over sections of the trnck 
where such nsc is permissible and safe. Ono wdl-known 
American nrnnnfactnrer bnilch; a looomotivo of this typ11 

in which tho batteries itre curried upon a septtmte trnt'k 
or tender, thus reducing the height of tho locomotive to 
a minim nm. 'l'his.Iocmnotive can he used for "gaLlH•r
ing" purposes in low-veined coal mines, hut its lrnuling 
capttcity ii-; uocossttrily limited, n11cl hy some authorith•,
it is not considered fe11siblo. In another typo tlrn hat· 
terie:; are mounted on the looomotivo nnd arc so nr
mngecl thnt the cells can be elrnrged w hilo the motor.~ 
arc being driven by current directly from tho trollPy 
wire. , A smaller size of ttutomohilo locomotive is PSlH'· 

dally achtpted to run on curves with a rtttlius of l 2 :fel•t 
and a 21!-ineh gauge. 'l'he cnfrent is cstinrntod to c•.o.4 
nbout 50 cents per dtty of ten hours for a locomotiv1~ 
weighing from 4 to G terns and up to $1.50 per dny fo1· 
n Hl-ton standard gange loeomotive. As a ruln, the 
bnttories arc not vmrked quite so lmrd as thoso for 
reguhtr automobile purposes, the reqniremcmts pPl' 
pound of lead, instead of about 7 watts, being· not moro 
than 2 or 3. 'l'he adYitntngos claimed :for the lmtter,r. 
as compared with the trolley system, nre that it c1in he 
run over any improv.isecl track of approprintP gnug1• 
rcgttrdlcss of wire connections; that the first cost of 
the battery is usually less than the outlay on troll('Y 
wires and supports, including- erection; and that tho ex
penses of maintenance with good batteries also twemge 
lower. 



PLATE V.--TROLLEY ELECTHIC LOCOMOTIVr. IN GI !AL. MINL. 

PLATE Vl.-ELECTRIC MINE LOCOMOTIVE WITH REEL OF WIRE, FOR PLF.Xll\U: CtlNNFCTlllN Tll Cll!f'.1111. 



PLATE Vl1.-TWO 250-VOL T ELECTRIC LOCOMOTIVES IN COAL MINES AT KINClSTON, PllNNSYLVANIA. 

PLATE Vlll.-ELECTRIC LOCOMOTIVE WITH REEL FOR AN EXTENSION CABLE. 
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A fmther moclilicntion of' tmction or lmnlitge 111oth
od1o1 i:-; :found in thl\ mornhln nntonmtiu loader n:wd hy 
Uw Illiuob ~tl't>! Cotnpany. It is dillicnlt to clii:;:-;ify 

this nppitmtus, hut it sotT1.1s t;n lllO\'O ore, tuHl thero.l'orn 
holongs po:-;sihly u:; much in the trttnspor!:tttion ns in tlw 
loading group. Tim maehiiw c•.ornd:;ts of nn endless 
chain 01' metal a1·ms 01· s1•oop:; 111onnt1•d on n stout, metal 
ttLhlo or base, whfoh in tnrn is motrnted pivobtlly on a 
trnc:k, to erntulo it to ncljnst itself to the pitch of tho 
g'l'0tmd and to tho hoig·ht to which thn nmterinl is to ho 
elev1ttod in loncling-ns, for oxamplo, to n line o:f tho 
trolluy mine c1ii·::;. Tho chain 01' :;coops, which ii:; dl'iven 
by nn electric nwto1·, ptts::>Ps around sproek.pts. a1T1mged 
at tho opposite ondH of the m1whi110, '.l'he motor, which 
t11ko:-; current through a cnhle reel from un ndjacent 
trolley or other eircn it, ah;(> propolH tho loader, moving- it 
to tLny de::; ired point by means of l'lrnin HprockotH m1cl Hnit-
11blo clutches. In Ofll'l'lttiou the front odg·o of tlrn tnhln of 
tlm nrnchine iH lowered until it r1\Htfi upon tho gronml, 
and it is then thi·u:;t f01·w11rd agai nHt tho pile of nmtnrial. 
AH tho ttl'lllH ::iwcep aronnd Pach 111·m or Hooop g1tthnrH 
up a cortain qtmnt;it,r of 11mtp1·ial tLncl l'ttrrins it into 
clmnnolH 011 tho t.ahln until it re1wlws t.lw uppnr mHlof 
tho machine, when it i;; omptil'd into tho cll'Hi rnrl J'(~cep
faelo. Tlw ttt'JUH tmn:l ut thll rnto of about: OU to so 
feet pm· minute, nnd tho eapaoit.y or tho nuw.hi1111 iH 
reported 111> !lO c.mhic font of loo::;n mntmiitl por minutt1. 
This nuwhino ii:; Htticl to lutYO hecu t;nstPll HllCCOH:-;folly in 
tlw lmnclling of limo;;tmw, c·mtl, 1tncl 1>1tlt, nnd to lmvn 
1ihown a com-iidomhle s1td11g of timo ttnd nwnoy ornr 
hand h1llOl' with 11 1ihovel. 

'.ll.Zplunt(/1.1.-·-·An iutero:-;tiug awl nonil applimtion of 
elnctric traction methoclH iH to Im :l'onncl in tlrn mo<lorn 
tolphomgo HyHtmn. Up to the JH'flHont t;imo lrnulttgo of 
oroH uncl other mw urntoriul in t'<mtrnd.ion with mining 
work lmH oi'ton !wen (~onchll't(l(l norinlly, by 11w1LnH of IL 

tmvoling· wiro rope or mhll'; and th i;; mm of tho wi!'ti 
ropn rc•1Jrmmnt:-;, in tho nggregato, tlll tmormouH muonnt 
o:l' work. AK gc11wmlly undm·stnnd, \~ short sti:ntch of 
:mch work, ofton with a Hptui of ::>evm·id Inrndrn1l foot 
])()tween tho snpport;:-;, or between the snppo1·t 1trnl tho 
1mchomgo, con::; ti tnt1~s it 'i cahloway;" in thi;; nunurnr 11 
ri\'or or 11 wide v111loy i;; hriclgncl. A "triuuway" rnhlo, 
on tho' other hand, httfl frequont supports, and nmy ho 
sevoml miles in length. l~lcetric tclphorago l>nlong'K. 
goncrimlly in tho latter daHs, ns it iH not snitod to 1rcry 
steep grade::;, 

Tho fondmncntitl differc1wo lrntwoon nler~tric telpher
ago tmd tho (;mveling rope system i:; tlrnt; ir1 tho formor 
l'nse all the ropeH or eahles are :;tatio1rnry, tho ha11l1ige 
being effected by nwm1s of an oloctric motor or "tel
phor " tmveling along ono of tho cables, and taking itH 
current, by rnmuis of 11 short trolley pole, from 11 

trolley wire nhovo. In the simpler form the tolphe1· 
travels along a flexible wire ct1ble; for heavier work tt 

rigid metal mil supported hetwcon posts ii:; employed, 
1111d upon this loads up to 20,000 pounds in weight t•an 

ho movull nt a speed of from 800 to 1\oOO foot per 
minute. 

'l'his tlllphumgu 11111thod wns lirHt expminwnted with 
several yt\lll'H ugo in J1~11glnml nnd Anwl'iea, hut only 
within tho last yonr or two hn,; it heon tmwtirnlly 
introduced in this country nnd nhroarl. Its prcsont 
fmt::;il>ility is duo to improvouHmt;; in motors which t•itn 
Htm1d expo;;nro, in mothodH oil control, in conbwt do
vicos, in hr1wk~1b,;, otc. In an olectrio telphcr i:;ystnm 
omployml in n limcstono qrnu·ry in the isliuid of Cuba, 
tho tolplwr with its cars trnvol;; upon callles, excPpt at 
eight tmrvos, wlHwosolid mil i:-; em ployed. Tho hnckets, 
loaded with lhuestono nn<l rntrried bdow the telphnr, t11ke 
1Llong tho mhlo it nmxinrnm loacl of 1,200 pounclH, with 
11 Hpecd of from 1~ to 10 milos per hour. Current is 
dorivml from a dist.ant power pliLnl'., 1irnl to Ht1tr(; the 
telplrnr all that is 1111t1llHH1u·y is !:o tdos11 tho HwitchoH nt 
the ends or tho :-;y:-;tmu. Thi:; tolplwr t:mvds ILUtonmt.
ienlly 1 hut in t,bo ('ILi':iO of lttl'g't\l' tippal'lltllS lL cab is pro\'icfod 
:for tL tolphm· mnn, its 011 nn nlontl'iu c•r1uw, :.;o thnt h11 c1u1 
h'iwnl with t.lw load ol1 coal, :mlphm', phosplmteH, ntl'., 
11nd Ul'lsist; in loaclinµ; 1wcl 1111lrnuling·. 

Ji~von whnl'll J'(\g'tllnr wirn ropo lumlng'P, in t.lw :-ihnp<' 
of rnthlnways, trn111w1iys, lll\(l smf1w11 lirn's with mils is 
mnployo(l, it lmH lll'1111 found 'l'rn:;ihlt\ to l'npliwowith an 
(\kc·.t1fo motor tho driving ougino O}H 1mting· llw d1·1m1:'1 
of cahll' .. A nmnhor of pl1111ls wiLh Ploctrin enhlo hnnl
ltg'I\ lmvn lmn11 itJHtnll<'cl i11 l-\011t"h Afl'ic•n, ,f 1qmn1 l1~Llt'OlH~, 
ancl otlw1· pn1·ts of tlHI wol'l<l, tl)(\ hauling mot:ol' n1Hl 
citblo th•iun:; hoi11g· phll't1<l UHtmlly at tlll\ top of Ow 
incliuo, 140 ILH to rniso thn loadl'cl rn1•:;, TIHI Hpned in 
:mch work is UHllltl ly from ·1 to U :fol\t por HN1om] on a 
grnllt1 of from 10 to 10 clogrno;;. 

1 h1i8t/11 f/ ·-""·E:loctrie lwiHtiug fa IL g·rc.iwing folitu t'Cl of 
tho use of c•lPctrit•ity in minM, nnd n largo amo1tnt; of 
work lmH nlready !men dmw in this Ji(1lcl with the ohjr<\f, 
of 1·oplacing th11 stoam engino with tho cfoetric motor 
drivon from IL omitml plant. To qnoto u pnpnr l'Ntd 
by lVll" F. 0. Blnckwcll hnforo tho Amoricm1 Institute 
of 1\'Iiuiug E11gincorH, n.t Allmny, in Foln·mn',r, 1Ho:~, 
"Tlu~ throttling of :-;{;(1.am to t•onti·ol speed, thll 1Hwossity 
fol' i·m·or:;iug tlrn llng'iuo, tho variation in stenm pros
surn, tho ah;;mwo of condornd 11g appnrntns, tho cooling· 
1mcl largo clmtmnce of cylindt•r::;, 1ind the eondem:ntion 
1rncl loalrngo of stmuu in pipeH when doi11g· no work nro 
1tll agttiniit the steam hoisting cng·ino. One of tlw 
hirgo:-;t hoisting engine;; in the worlcl wtts ree<'nlily 
tested and l'onnd to tttlrn 00 pouuds of' Rt.mun por indi
cntiocl horHopowor per hour. Tho electi·ip motor, on 
the other hand, is idmil for intl'l'lllittont work. It 
wnstoR nhsolntely no onorgy when nt l'N;t, there being 
no leakage or conclernmtion. Its ofliciency is high, 
from one-qm1rter load to twice f'ull loml." As 11 matter 
of fact this elnss of work touches elo,;ely that a bnvn 
referred to in connection with inclined tmction lrnnlnge, 
for aftor nll an elevator is virtnnll,,· n milwtiy with lOO 
per eent gTaclo. ·with these equipments groat care i.,; 
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tn.kcn to i·egnlnte and control the apparatus for safety 
pnrposes with safety and emergency brakes, etc. 

One of the instnnces cited by .Mr. Blackwell in his 
paper hi tlmt of tL tlat l'Ope clnul>lc-recl hoi;-;t operating 
in the J<'ree ~ilvor mino, at Ac;peu, Colo. In tbis cnsc 
tho hobt works in a vo1·ticnl Bingle-compartment shaft, 
wit",h gni<les for extra weight, and is driven by a diroct
cm'l'cu t motor of l2U horsepower nt G50 revolutions 
per minute, with different gonrs to give 20 mHl ::12 
rnvolutions to tho drnm. Tho Hpnod of !10iKting 01·0 is 
from i:\15 to G80 foet per minnto, ancl that of bailing 
wn.ter :from !llO to 1,020 fed; }H)l' minute. 

In 0110 gold mino w hero steampower ha;; been ~rnper
sedecl l>y nn itlternnting current, inclnction motor, tho 
hoist moyes throng·h tho shaft a(; the rate of l,'.M:iO feet 
per minute, double deck eagt>s cttrrying B,GOO pound:; 
of ore, thn8 elevtiting· 500 tons dtiily fr"om tt 2, 500-foot 
level. It is statt~cl tlrnt this system hits shown n irnt 
elliciency of 713 per cent, taking into apconnt all elec
trical nnd frictimml losses, and that the avern,ge emit por 
horsepowor per month !ms been reel need from not less 
tlrnn $20 to $7. 

Another illustration of an electric motor mine hoist 
is fumished by the pl1111t installed in one o.E the pits of 
the Gelsenkirchener Bergwcrks-Aktieng·escllsclmft, in 
Germany. This equipment is designed to raise in one 
lift, when working at its maximum cn,prwity, a load of 
4 tons of cotl,l ttt a speed of 65 feet }JCl' second. The 
daily hoisting capacity in sixteen effective hoisting 
hon rs would be 2, 700 tons with a single unlo11ding 
plntform, 3,200 tons with two platforms, and 4,000 
tons with three platforms from IL depth of 1,G41 feet. 
The two mtges are attached to an endless rope which 1it 
the top passes lmlf around and fits into an oak-lined 
sheath on the circnrnference of a drum 20 feet in diam• 
eter. On each side of the winding fa a direct current 
motor, the current supply of which includes n storage 
battery. 

Another interesting hoisting equipment is that in
stalled in the Fortschrittschacht-Bri.'tx mine, Bohemia, 
where the hoisting engine is driven l1y a direct current 
motor of 80 horsepower, with two winding drums, 
which hoist from a depth of 969 feet at a speed of 787 
:feet per minute with a single layer of steel rope, the 
gross load being not quite 4 tons. . 

Still another instance is the hoisting engine driven 
by an alternating current induction motor of 120 horse
power, installed in the Germania colliery, in ~Vest
phalia, Germany. The winding drums are each 3 feet 
St inches in dh1meter, revolving through double reduc
tior\ gem·ing at the rate of 16 revolutions per minute. 
The motor, which develops 200 horsepower at the be
ginning of the hoist, winds a normal load o"f U tons 
from a depth of l,500 feet at a speed of nearly 10 feet 
per second; the load can be increased to 3t tons, how
ever, with a corresponding decrease in speed. 

A large hoist, with winding clrums 19 feet 8 inches 

in dianrntm, en~ctml for tho H1t1'}Wllt'r Mining' l '0111-

pany, at Dorlmuml, Uor11m11y. lifts liH\ tons of l'CJ:tl 
pol' honr from a dnpth of ~,)l( )I) 1'1~1'{", nt a spPt'<l of [i~t 
font pnr socoJH1. · 

Anotlwr intt~rps(iug illustmtirn1 j,..; tlw plllnt, n•c't'Ul\.'· 
c1mstrncted for tlw famous Uo111stock rnirn•, nt. Vi rg-i11ia 
City, Nov. '!'!in power plant is situat<'tl 011 t.lrn Trncki•1" 
rivt•.r, H:3 miles fro111 Ow mint', nncl t.lw prt•st•ut" substa
tion is lneatt>cl nt Virginia City. 1%~d.rit\ hobts arP 11:-1"! 
uxtonsivoly. tlw Inrg·1';;t l>Pi11g of t.Jw halmwe(l tail-rop~ 
system, clri nm by n :2UO-horsnpowt•1· Yttri:ll 1ln-spP«'d n I t<•1· 
nnting· current ill(luetion rnotm'. 

J>1m1pl1iy.-· g]pctric 1110to1·s lmn• ht 1!'1l l'nnrn l l'X · 

trmnoly rnmfnl and sut•e<'ssl'nl in a lnrgn uurnln•1· vt 
cases for driving tho pnmps whi1~h are t•111ploy1~1l t.• 
remoY<' tho nccnnmlation:-1 of wntPr i 11 11ii11Ps. l t is snhl 
that the oJlieiencv ovnn of slllall l'l'l'iprrn·nting pump .. 
i.s not for from 80 por cont, nrnl that largu p11mps gin• 
as high a;; DO per cent. 

One of tho problem~ mwonntul'l'tl in emmut•t,ion will1 
this application of lllPctricity !ms Jim\!\ tho prop<~r n•g· 
uln,tion of the spl1ecl of Lim motors fOl' tlw purposP uf 
varying the amount of watnr purnpcc1. In cliroet. ('lllT1•nt 
motors this is clone by rnrying tho liel<l str<'ngl h: t lw 
electric pumps which 'bani l>t\tlll in. opomtion f01· h•n 
years past in the Calnuwt and Ifodn copper mi iws, in 
Michigan, have ndju;;tmonb; ol' spue<l of 2 to l nml(•\" 
this system. ""When iuclnction mot<ll'H art\ nsl'tl tliP 
windings arc thrown into diJforcmt \'OJHhinntion:-; for 
various numbers of poles and rntrn,; of sptH1d1 and st'\"· 
eral frequencies, nlso, are providm1 :for. Souw altt•r
nating cnrreut motors mnployod in olnctrie rnm1pi11}!' 
operation8 are of noteworthy Hb:e, <lnveloping as much 
as 650 to 750 horsepower. 

lfor electric pumping tho pnmp it8oll' noocl omhody 
no special features. Both rnciproeating and rutm·.'· 
pumps arc used; they may bo either horizontal or \'Pl"· 

tical, ttncl reciprocn.ting pnmp:,; m11y ho of oithor pi:-;tou 
or plunger type, according to tho cirmuustancos of the 
installation. Where a reciprocating engfoo is employed, 
however, it is generally eonsiucred ad,,hmhfo to uso n 
double acting pump, either duplex or triplex. A tripkx 
double acting pump does not reqniro so hirgo a motm· a,,; 
does a simplex ttcting pump doing the smun duty. To 
raise a great quantity of water 1tg1dn:;t a certain hentl 
takes just so much power; bnt if tho work he dividPtl 
nrnong two or three acting eylinclers thero will uncP:<· 
sarily be a more uniform How of 1yator, and hcmen tlw 
strain on tho motor and the pump will he retlnl'otl. 

No fewer than 50 electrieally driven pnmps of th1• 
reciprocating class are in operation in tho mines ·tnouml 
.Tohannesburg, South Africa, some of them dt>.livering 
as much as 200 gallons per minnte working 11gninst n 
500-foot head. A striking illustration or elcctril· 
pumping work is furnished by the Arniston colliery, 
near Edinburgh, Scotl!tnd. One set of pumps of the 
3-throw type; with 11-inch rams and 1.8-inch stl·olrn, 



PLATE IX.-MINE PUMP, DRIVEN BY A 150·HORSEPOWER MOTOR. 

PLATE x.-FOUR-STAGE MINE PUMP, DRIVEN av A 150-HORSEPOWER MOTOR. 

i 

I 
I 
I 
l 

1 



ELI£C'J11UUI'J'Y IN l\LIN ING. ln7 

<ll\lirers 500 g·allon:; pm mi nutc ngairn.;t n !wad of li7S 
foot. E1wh of tlwso pumps is clri \'Pll by an sO-hol'sn
power motor mid rnns with a H)JC1l'1l of about HO rn rn
lutions per minute. Another Hl~t of p1m1ps, sirnil:tr to 
the tLboro, dolinn·s n!lO gallons por minntt1 again:->t a 
!wad of %Ii foot through H,175 foot of ('H>it iron pipe. 
Thosn pmups nre of tho s1imo dhtmetPr and strok1' tt/'3 tho 
others, and 1in1 l'![ nippPcl with 80-ho1'/'3l'l.lOW11r motors. 
Three ::ieb-1 of pumps hnvn nl:-m lHwu installetl to tho 
dip, each set c1tp1tble of cklin:~ring loo gallons pnr 
minnte ng1Lin:;t a head of MiO J'eet. 'l'hrn·H\ pumps delivnr 
through 1)200 foet o:f G-inch 'pipe, !l-inch strokci, and 
iire equipped with 25-h01·s11power motorH. 

On the continent oJ' Europe wlrnt aro known tis ox
prtlHl:i pumps have hmm lurgely irn,;tallod, tho ll!LlllO hoing 
appliml gcuornlly to any rcciprorniting pump run at hig·h 
piston :-;peed, alt.hough npplfod ttbo to a specittl H.)'Htmn 
of lal'ge, higlHpO('tl pump::; wit.h lneelmuicall.r dosPd 
suction val veH. An example of nu okdrieally dri vnn 
express pump in mining i:-; one in Bohm11i1L, whkh run:-; 
at tho eompamtivPly high Hpce<l o:f ~00 ruvolutionH por 
minute nnd iH ctLpahlc of lining 1H2 gallmi:,i pnr minut.<1 
ngtLinHt n head of l,Bl:.l fpot. 

Ou neeonnt; of itH rotary motion ancl its high HptH11l, 
npproximnting the ::;pnod of IL motor, tJw ceutril'ugitl 
pump also is peouliarly imitlld for nluctl'icml opemtion, 
tho pump and motor hl'ing mnmlly dil'P<'t, comwct1~d. 
ThiH pump lmH lH1<m fonntl of Hptwial utility in working· 
againHt low heads and for lmudling mnddy watPr. 

'.l'lu~ use of rot!Ll'J' pmnpH conplml <lirnd', to Hlllttll mo
tors running at high spnod in pl1tee of rm·iprocating· 
rnm or plungt'l' pmnp:-; Jrn:; uwt with iLpprovn.1 in Ji~tt
ropo. Thesn rotlLry pnmpH are made with fHWortd clmm
berH placed iu tnndmn and nro 01' it type hPtwnon 1u1 
ordinary ccntrifogal pump nud a form of l'!\VOl'HO tltr
bino. Ono bnilt in Gommuy !ms ,t chn111l>orH ttJHl .J irn
pellerH tLml iH coupled direct to an ultnrnttl;ing· 11u1·rcrnt 
motor of tLbout 85 hor:·H~pownr, which, whnn rnu nt; 
1,:335 revolntionH per miuntc, has lif:tocl 'HU gnllous of 
water per minute to tL height of: 8H4 foot;, By incrons
ing the numbor of impellers to fl, this pnrnp can ho nmdo 
to reach 1,150 :foot in one lift. An efficiency o:f hotwoon 
70 and 75 per cent iH claimed for thiH type oi' pump. 

Another type of electric pnmp is the Hinking pnmp. 
The ehlctric sinking pump can be lowered :from ouo 
lomttion to another in much less time than tt stP1Lm or 
compressed air pump, and its it l'!tll bo complotcly ::;uh
mergecl it docs not htWo to be rolomtcd ns often HH a 
steam pump. Tim <pwstion of whnt would lrnppen to 
an electric motor in IL miue if pumps nud mot.orH got 
:flooded has often come up. Fl'Om tests made reccnLly 
at tho Uni\rersity of Liege, Belgium, it 11ppctn·s that a 
suitably designed polyphaso al torn a ting eurron t mo tor 
will suffor very little dnmage. A 3-plmse mining motor 
of a type largely used on the continent of Europe was 
completely submerged in ·water. It was run for it 

quarter of an hour; it was then stopped ttncl nllowml to 

remnin snlmrnrg·ucl, nrnlor official soul, for twenty-four 
hours, at tlw. <•nd of which timo il~ was again rnn for IL 

fow rninutP:,:, It wm; noxt ronwv()cl from the water, 
ngai u pnt, 1111d<1r ::;mil, and loft to dry :for twc11ty-:four 
hours. Tlrn i11Hnlntio11 wns then trn:ltet1, aml tlw motor 
wa:; found to he in perftwt order. It would ho hnrd to 
inrngino It test mo1·0 severo tlrnn thi:-1. 

AH hmLring npon thiH 11nostion it is intorosting to note 
that m11oug tho immpH in use iu·ound .Johannesburg, 
Hon th Africa, at tho beginning of t;ho Anglo-Boer Wiw, 
thoro wero twolvo <rf a woll-known Amorican nmlrn, each 
of which W!tH operated by lt liO-l10rsopowor induction 
motor of Anwrican constrnetiou with three 15-kilowatt 
tr1msformeni. When tho rni 1H\H wnrn shut down, upon 
tho ln•mtking out of th11 war, tho witter rosn so rapidly 
Lhnt it wnH impoHHiblo to romovo tlw pnmps, mot.ors, 
tmmd'ormnrH, ote., nnrl c011so<1utmtly thoy rom\tinnd 
1uHlnr 500 to t,O!lO foc,l oJ' water. 'l'wo and ii half' yen,r:; 
Int nr, w h<'ll pt>aco wns d\\t~.lurrnl in Kotith Afrit·1t, the 
WtLtm· in thn Hlmft was pHmpP<l out 1t1ul tho oloetricnl 

, appnmtnH WILH 1·mnovml to tlw sul'l'iwo. 'l~hrne ol' tho 
1110toJ'H W!\I'(\ HtrippP<l !Lllcl ('Olllplotnly l'l\WOll]l(l, hut to 
thl\ g'1\JH'l'ttl Hlll'Jll'.is<1 of tlw nxpnrb-1 tho <!Oll(lition of 
tho insulation inclirnttt1d tilrnt tlw rowindiug· might not 
1 lO ahsol u t.Ply 1w(•.nss1Lr,v. At•.cording·ly tlH' otlwr nino 
motors WPI'(\ thoroughly clriml in 1U1 oron and thon 
sonkl'd i11 oil. AH.or this t;1·01ttnwnt thny wnro rigidly 
teKt<'tl, provocl to bn nll l'ig·ht, arnl wnrn nt 0111•n ro:-;torod 
to rogultu· H1 1rvic(\ in tll<\ mi11P. Tlrn tmnsf'ornierfi were 
l:t'<'ILfrtl in tho Hnn10 rn1Ln1wr ns tlrn mot;ors, with ·oqunlly 
gmtifying t'<•.:-;ult:-i. 

Au intel'(\Hi:ing· ilh1Ht.r1ition of' tho Jfoxibilit,r and 
acltLpt:nbilit.v of t1lt't'.tri<H1wtorH for pumping purpm:os is 
fnr11i1-1lwd hy tlw Chwiscirniu 11ii11e1 mmr Dortmund, Gor
nmny, whern a Y<ll',Y htrgo oloct.ric rni11.ing phtnt. wns in-
1-1(;1illocl in Jf)()il, fo thiH inHtttnce tho pntnp is locntecl 
morn l:lum l,200 Jeet below the snrface, tmd the diffi. 
eulfo1s oV installing tho n.ppr.mitns were so µ;reiit, on 
1wcount oJ: tho srniill m·os1:1 Hoction of tho slmft, that i(; 

waH 11oco'lsttry to huilcl up tho motor in tho pumping 
chnmber, tbo mnterinl heing transported through the 
wnt slmft nnd the winding of tho coils being performed 
-/?1 .~it-it. 

An interostiing use of the electric pump nssocin.ted 
with the telephone in conueetion with mining is noted 
hy Mr. W. B. Cliirlrn. In one coal mine, where an 
olectric pump i8 located in ft worked out portion of the 
mino, the circnitH arc so arrnngecl that the pump is 
st1trted from tho power house, some clist1tuce away. 
Nettr the purnp iH placed IL tolephone transmitter con
noct('d to a receivor in the powor house. To start the 
1110ton:!, or t;o HHcertain whet.her the pumps are working 
properly, the engineer urnrely listens at the telephone 
recoiver, without lenying his po::;t . 

. Lir;ldln(!.-From the e1trliost days of prndimtl elec
tric lig·hting, the availability of the method for mining 
wn:-; recognized; and electric illnminnt.ion in some form 
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or other is now used very widely. Of tho two :forms
the arc and tho incanclesccmt-the latter is very 111itnmlly 
pre:Perrccl undergronnd, for vitrions reasons. In the 
first place, the subterranean spaceH to he illnrninn.ted 
arc restricted in n.rea, so that small light,; !Lre sufficient; 
in the second place, both the en.rlior 1trc lighting eir
<•ui(;,; and a groat nrnny of those in use to-day hiwo 
invohTed the employment of dangerously high pres
stucs; and in tho thircl. place, there is objection to om-
11loying unclergrouncl an open-:flanrn 1amp, such as tlrn 
orclinn.ry 1u·c himp has always been. Hence, while a 
ln.rge nnrnber of mining plants utilize arc lamp:-;, these 
are to bo found 1il>ove grot'md, while the lighting below 
tho snrface depends upon incandescents. Tho ndvn.n
tages claimed for incandescent electric lighting are: 
The flexibility of tho system, making it possible to 
move eircnits readily from one part of the mine to 
another, the nbsence of fumes itnd smoke, less ditngcr 
of fire, decreased co:::;t, generally better lighting, itncl 
reliability of the light under all the variations of tem
pemtnro 1tnd barometric pressure. 

It follows that the electric lighting in mines h; nsmdly 
of a composite type, the tire ltLmp being nsctl nt the 
snrfacc, in. bnilcling:.;, ynrcls, sidings, outworks, etc., 
while the incandescent lamp is nsed in the nmins, levels, 
tunnels, etc. At one time, in ol'cler to accomplish this 
dun.I purpose, it wns necessary to install two types of' 
generating dynamos·-ono for the high-pressure rt1·c 

lighting and the other for tho low-11rossnre ineandescent 
lighting; hut the later clevolopmonts nncl impron:nnonts 
in nrc lights have made it possible to opomte them on 
the same circuit ns the ineandescents rind in eonjuuc
tion with motors, ancl hence recent yea1·s h1wn semi the 
installation of stn.nclm:d types of dii·ect-cnrrent dynamos 
for all services, opemting itt voltages of' 100, 220, 550 
volts, etc. 

The British clep1\1·tmentlil oommit.tee already cited 
foid clown, with regard to the instHJlatiou 11ncl use of 
electricity in mine:;;, a fow simple rules, aiming at, con
tinuity of service and tho prevention of the escftpc of 
current. It is provided that for lighting purposes only 
low pressure shall be used, and that lamp holders, 
switches, or other fittings must not be fixed directly to 
the timber or metal work, hut must be attaehecl to luircl
woocl or other incomlmstible, nonhygro8copic insulated 
base blocks. Snmll wireR or derived cirenits for lighting 
must be noniniimnmable or l'msponded from porcelain 
insulators, or foKteund to them with some noncondnct
ing material whieh will not cut the insulated covering 
and whieh will not permit the wires to touch any timber 
or metn1 work. Staples of all kinds arc prohibited. If 
metallic pipes arc usecl, they must be electrically con
tinuous, and mnst he CtLrthed or conneetecl to ground. 
If separate uncased wire;,; are used, they must be kept 
at least 2 inches 11part, being brought together only at 
switches or lit.tings. \Vire for lighting pnrposes under
ground is not to be of ilexible cord; in other words, it 

is not to undergo tho mechauiml strain of supporting n 
lmnp. It is especially req uirccl tlrnt in 11 ln.ces w hl'l'i' 
there is liability to fire damp, etc., iumrncloscont hunp.; 
must he u:-;ecl, inclosed in gas-tight fittings of :o:itrong 
g·fass without nny flexible cord coniiections, 1111d with 
the wires lH'OteeteLl l)y tt strong extm·ior m1.:,tn.llic slwl\th· 
ing, suflfoiently grounded. , 

These general conditions are observed in n.11 Wf'll· 

condueted mine:,;, both in this eonntry and in Englund. 
!\ncl spocinl pains are ta.ken with reganl to the fittings, ;-;o 
as to protect the lamps from injury, and iilso to get It$ 

much light as possible from mwb lamp. ..Where tlw 
inmucleseent lamp;,; nro Knhject to vibration spet"inl 
types, with anchored filaments similar to those employt•d 
on trolley ears, are used. 

One feature of electric lighting worth:r of note, hut 
not of g-n~at importance, is the use of port1tblo miner.-;' 
lamps. A gro11t many efforts h1we been rnado in tlli:' 
direction with electricity, tho lnmps cleponding for tlwir 
supply of current npon either primary 01· storag'O hut· 
terios. In either case, the drn. whacks luwc been 1 lw 
weight, cleliC'twy, high cost, nml uneorttdnty of tlw 
apparntns, and the fact that snch lamps are not nsunlly 
of the safety type by which tho presence oj: choke dump 
or other chmgerous gases b nwcalod. 1n connel•thn 
with the;,;o portable electric lamps fo1· minors, smnll 
bul l>s and filaments are used, so HS to reduce tlrn eml· 

sumption of current to a minimum, thus mnking· Lill' 
lm.ttmies last longer. 

Very few records of tests as to clootric mine light.in~ 
are obtainable; in fact, \'cry fow 8nch tests uppcnr to 
haye lieen nmde. The most important series is tlmt 
nm.de some six years ago in holmlf of the vV cstplrnlhm 
miners in tho testiug gallery of the consolidated col· 
lierios near Gelsenkirchon, dcnling with the lfangers tlmt 
arise from the nse of electrical itpplinnces in gasPm1:; 
mines. The results of the investigntion, embodied in 
a report made public during the proseu t year, nrny hi·. 
snmrnn.rizecl as follows: 

Naked filaments raised to high incandesceneo may or 
mny not eause explosions, and may remain intact 111111 

burn after explosion; in most cases ignition seems to 
follow the breakage or burning of the :filament aucl tin• 
aecompanying sparking. Lamps with their bulb~ nt· 
tachecl wore purposely shattered, the bulbs and 1ilamont~ 
breaking simultaneously and producing had spnrldng-, 
sometimes with and sometimes without an explosion. 
In other cases the tilamcmts remained intact whe,n th('; 
bulbs were smn.shed, and here again explosions HOllW· 

times followed and sometimes did not. Currents of not 
less than 9. G amperes, con tin non:,; or alternating, did 
not produce ignition, but often produced sp1Hkh1g~ 
stronger eurrents generally did give ignition. 

Electric incandescent lamps are rccommcndecl, us 
affording· probnbly the safest underground illumination. 
Tho comlusions as to lamps are: Use stout globes wit11 
round bulbs, to prevent cracking from the dripping of 
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water on the hot bnlbs; and for further protection, 
inclose tlwm in wire <·ngcs. Use low-muTPnt lamps 
(nmximnm of !Ui ttlllpel'Ps) an cl high vol tngo~~-1 mt not 
above lfiO volts, for itll excessive voltages arc thtngor
ow;. Hiwe short ll'lldiug-iu wires :!'or tho lamps, for 
npart, to guard against their boing heut togetlwr and 
thus 11mki11g it short circuit; for tho sn.nrn rrntsou avoid 
lamps with two lilaments in series. Thh~. summing up 
if; 11g1tinst the common porttthle lamp, which has the 
fnrthor disudnmtag<~ of not inclieating the prrnmnco of 
fire clmnp. · 

But little was done in t}rn;;c tests with arc lnmps. 
They nppc11r not to ignite coal tlnst, nvm1 i11 nn iitmos
phere of ± per <•.ent of marsh gas, nnd it is noteworthy 
that a dtrnt storm did not make tho 1n·o flare up; hut in 
G per cent o:I' nmrsh gits oxplosions took place, whotlwr 
the In.mp was tt!ready burning or wns switched iu. Ar<" 
lamps, both ('.Olltinnons nucl alternating, must ho 0011-

llcmned for 1iery mines, idtlwngh it should h<l notml 
that n1·c lmnps lrnvo been used with impunity in ml>her 
works, where tlrn itir is satumtotl with hon:dun Vttpor. 

As regimls switehos for. ono or 1110ro lamps, it was 
fouml thnt enrront strength, ttrnl st.i\l nwl'(\ tho voltngn 
and self-iuchwtion in the cmTont, phty an important 
p1trt; nrnl while in gene.ml slow HWit("hing in is d1tuger
ons, on iwconnt of arcs :forming, mpid rnotion of t:lrn 
switch is to be rwoitlcd in the (~!\HO d circuits with high 
self-indnction, eontinnons or alternating. Jn HOllll\ <'ttsns 
the :;witch wns thrown 80 times before ignition oct•.tu·1·nd. 
Uarl>on points may gfow without eausi11g ltll ox:plosion 
so long ns there il:l no arc. Spark oxtinguishms whi!'!1 
form a momentary arc m·e to he condemned. 

Hot wire resistances Heem in thnmse1vos lrnrmlwis, 
bnt dttnger tlmmtens from contact. A sot of rmdst1uwes 
was placed hor.izontally, and onn hot Hplr!ll toueldng 
another ettnsecl an immedinte explosion. Glowing· wi1·<1s 
did not ctmse explosions, evon when tho uxplosive 
atmosphere wits driven through them by 11Hmns of it 
fan; 11ud im iron wire lmried in 001tl cl ust nnd lwatud by 
the current until it itrekecl strongly did not· ignit.t\ tl;e 
dust, either when it was qniot or when it wns stinnd 
into it cloncl. Fusing· wir(~s protected h.Y it shunt mtty 
be considered lrnrmless; lmt ordinm·y snfoty fu.->os of 
l@d and tin n.ctecl poorly. 

Vimlilat-ion.-A consiclcmblo amotmt of work ii'l llono 
in mines to-drty in the way of ventilation by oloctrio 
motors, the driving of ventilating f1mR imd blowers hy 
electricity having been 'f'onnd to possess mauy advan
tages. In addition to the large amount of work done 
in tunnels, there is consiclemblo work done in gallerios 
in the way of opemting the main fans or bk>W('l'S for 
the geneml ventilation of mines. 'l'he lnrger ftml:l of 
this class are belt-driven, on ttccotmt of their very low 
rates of speed, but the smaller ones are also to be found 
direct connected to the motors. 

As pointed out by .Mr. Daniel Burns, in his treittii>e 
on electricity in Britlsh mining pmctice, in most mines 

where galleri<>s 1trl\ driven Home distance from the nmin 
airway it heconw;; dillicnlt to ventilate proporly l>y the 
o nli nary nw thOl ls. Tho veu tilatio n of' Ruch places is 
nlways im important matt.or, m>pL»cially in coal mines, 
wlrnrn n eomddPmhlo qnnutity of gm; is likely to be 
givou off. It onn best ht\ ttcco111plislrnd l>y plncing· ii 

small fan at tho m1trn,neo to t.hn heading or clri:ft, nnd 
l>y this nHmns forcing in t;lrn required nmount of air. 
The fnnf:l mnployed for this purpose til'l) sometimes 
dr.ivon hy bolt from the motor, lmt iu nmny instances 
th(\ motor is direc!; eonnoeted. It is found desimblO to 
inolose both tho motor nnd the switches as thoroughly 
as pos;;ihle, in ordor to minimize tho possibility of ex
plosions whi<oh might result from tho gmmom1 eonditions 
nnder whieh snch \'ont.iliiting systems may work. 

'l'he work of wuWation in g·alleriol:l nmy lrn illustrated 
hy tho caso of a 'Yostph1tli1t11 l\linn with a M~-horsnpower 
rnotm· dri dng n P11lznr fon, and prodneing· fi0,000 eubit~ 
'l'<l<lt of nir ]HW rninntn wiLh IL watnr gn.ngo oi' H inehos. 
'l'ho mot1n", whid1 is of t.hn iiltnrnatiug· typo, is lo<'.ltted 

about lmU' a mil<1 from tho g·nnu1•ator. A_notlrnr inshrnce 
is tlw <'nsn of tlw 0 lii(•.Jrnnf mine, itt SoudnrshnnsPn, 
( l-nrmttll)', wlwm it li(!ltl'<l rnoto1· oJ' 100 horsopowor hns 
l inPn i 11:-1 tall< ·d to f 111•11 i;;h tlw gnul'J'n 1 nn t-,Untion, nl though 
th<1 blowPr i:-1 i11 thn .i111111Pdiafo \'it'inity of tho ;;trnun 
plant. Still nno(.Jior instn.1u.,11 is t.lw ~wo.Jiorsopower 
polyplmse nwtor m11ploy(l(l in thn ( lm·1111ud1t rnino for 
gmll\rttl vnntilntion. 

J fo1'1'!' 111 i11 /11 rt· ~,A c:onHiilN·ahfo amount of pliwnr 
11iini ng work hns hnt'll <lmw h,Y doPtri<oit.y of Jato, pttl'
t.knlitrly in tho '~rl'Ht.l'l'll stn.tt\s, Tho liost wny to 1dl'ord 
nn ich\H of wol'k ol'. this drnrno!.l!l' is to <"it.n Homo of: tho 
ltttl1l' l\X!UUpJos. 

'J'h<' Gol<l Pnn 1\tining Company, of Brnckomidge, 
Colo., which hns thn htl'j.\'(•;it plact!l' mining plit11t in tho 
st1tt.l\, ii' uot in tho Uni tod Sttitos, dopnnch: chiefly upon 
dt•<"tridty for its operation. Thn enrrcmt is genomted 
at a plnnt some ll 1uilos from the doposi ts and is earriccl 
to n ;;uhst!ttion nt thn mi11P nt; it linn p1•ossnro o:f 10,000 
volts, :l-phnHo nltorrmting. It is nsed prineipnlly :for 
tlH\ driving of ptun1is and tho illumination o:f tho works. 
Largo lmw ldPrs nre moyed hy two electl'ically d1fren 
portalile crmrns of tho boom typo, whieh mm altornating 
cm•n1n(, from tho liiw, withont transformation, and cmch 
of whieh is equipped w.ith fL motor oaptthlo of develop
ing BO hm·sepower. A hil'go 150-horsepower constant
speed motor is used to drive a centrif:ngal pump which 
ttH1:;iKts in konping the pit dry. A Jargo machine shop, 
in whieh nrn nuulo the ltirge wrought steGl wnter mnin_s 
employed in thn pla(•nr systom, is snpplied with power 
hy a oO-horsupowm· constiint-~peed motor, 

In California t.hn earliost pla1~er mining, represented 
in n Inter stngo by hydmnlic working, upon which leg
isl1ition imposed sevore restrictions, has been l!lrgely 
superseded l>y dredging, which itppenrs to lrnvo de
''clopecl into a very profitable entorpriso where power 
enn be obtained chea11ly. In fact, it is stated that, 
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with cheap electric-power dredging', laud in which the 
gold aventges les::; tlmn 10 cents to the cnbic yal'd pllys 
for treatment. 

The gold lien ring placer :;;oil of Califoruia lrns a flepth 
of from 10 to 50 feet, being a gravel deposit lefL in the 
old river channels. A:fter ono or two holes lrnve betm 
put down by drills, for test pnrposes, and nn analysis 
of gold bearing soil made, the dredges are pnt to work 
sho~1ld conditions warrant it. Two typc~s of electric 
dredge are used to ::;ecurc the gm vol for trmttment. In 
one method the gravel is lifted through centrifugal 
pumps, while in the other-·-tbe method more generally 
used-it is handled by nn euclk\::;S chain of lrnokots. 

The method of opemtion is very interesting'. A boiit 
hi built in the basin or excnnttion where the operations 
nro to be carried on, the necessnry equipment is put on 
board, iind the hole is then filled with water to a depth 
of from 20 to 40 feet. Current is brought to the oper
ating motors on tho boat by moans of overhead wires 
nncl cables, the cable being nsunJ!y run out from 400 to 
500 feet from the shore. As a general thing, tho cur
rent used is hig·h pressure, iiltomati Ilg' 2 or 3 phakc, and 
the transformers for receiving it and stepping it down 
for use, although sometimes put on the boat, aro gen
erally placed on the lmnk, on a pole, or in !L small sub
station. The dredge digs its own chmrnol ahead of it, 
depositing behind it the soil which hus hcon worked 
over. It may thni:l he said to carry it::; own little pool 
with it its tlw work shifts from point to point. Tho 
gravel is elenited into n grizidy or similnr device, 
where the rocks arc washed out of the 8oil and deli\"ered 
to .the carrier, which tlepo:,dts them on tho dump hchincl 
the dreclgor. Tho iino Roil is next wnshecl through 
slrnkers and riiRes, tho gold being depmdtod on sn vi ng 
tables, to be ta.ken up with quicksilver, while the 
worked-over soil is deposited at tho storu of tho boat 
·with the other residue. 

Some idea of the clrnracter of the work nmy be formed 
·from the equipment of the chttin-1moh;et dredge oper
ated by the Butte Gold D1wlging Compttnf. This 
dredge, whieh has H draft of /)feet ttncl is ttbout il(l by 
90 feet on the wntcr line, is fitted with two spuds, eaeh 
50 feet long; one, of wood, weighing aliout 10 tons, and 
the other, of steel, weighing nbont 17 tons. The swing 
peTmHs of a cnt about 00 foot in width. Thero arc So 
buckets to the chnin, each bucket lmving tt capa.city of 
5 cubic feet. The dredge is operated at it normal speed 
of 22 lmokets por minute, uud ortli1mrily will handle 
from 50,000 to 7G,OOO cubic .yards of mw mnterial por 
month. The ::;t!tckor at tho stern of the l>oitt is about 
90 feet long; and 2~ feet wide. 

The hlrgcst dredge yet instiillcd is that of the .Ash
burton Mining Company, near Folsom, Cal., with 7 t-foot 
buckets. Some idea of the electric power equipment 
nifty be formed from the fact that the induction mo
tors for this dredge include one of 150 horsepower for 
the digger or bucket line, one of 20 horsepower for tho 

winch, 0110 of 71> horsepower for the centrifugal pump, 
one of 20 hor::;cpowor for the stndrnr, and one of 10 
horsepower for the deck pump. 

The Central Gold Dredging Company, of 01·ovillc, 
Cnl. 1 has rt typieal eqnipnwnt of motors of somewhat 
smaller l:lize nud greater ntricty, including 01w of 50 
horsepower for driving the buckets, 0110 of 15 hor:>c
power for the winches, one of 40 hori:mpower for the 
centl'ifng·al pnmp which delivers the wn,tcr for mrnhing 
the soil under tren,tment, one of 15 horsepowo1· fo1· 
driYing the stncker or conveying belt which dispose:; of 
stones, one of 15 horsepower for the opemtion of 
the shnking screens, one of 3 horsepower for the dl'Ck 
and bilge pump, and one of 30 horsepower for opomting 
the sand pulllp, which is used occttsionally, when the 
sand aecumulates too quickly at tho haolc of tho boat 
to cleliyer it out of the rock piln through tt long pipe. 
The cost of operation in the Oroville territory, inelud
ing the cost of electrie power, nmint.enanee, l:tbo1\ 
repairs, tmcl superiu tendon cc, but not including- flUJ' 

ttllowmiee for doprecin,tion or for interm;t on the innst· 
ment, is estimated at from 5t to G cents per cubic yard. 
The cost of power is estinrnted n,t H conts por kilowatt 
hour metered. This seems low, but il,; an aduttl pl'iet•. 
Some of the dredges opemte 80 per eent of the time, 
n,nd their electric power enpacity und eurren t cornmmp· 

. tion are inclictited by the fact tlrnt the cost of cnnt•ut 
per month mngcs from $800· to $1.,200. 

3liscellaneou8 use of eleetn'dty.-In addition to the 
more important npplicn,tions of electricity to mining, 
already described, umnerons npplimtions ol' n misl'clln· 
neons chnnwter might he ml.mtiouc<l. Tho flexibility 
of electric circuits and the general adaptability of olee
tric power have led to n wide rnngc of applicntiorn;, 
some of which are still in the expcriincnttil stage, while 
many others have already pron1d stwcessful. 

An instance may be found in the snhstituti011 of elee· 
tric motors for steam power for chi dng- air compressor:;, 
where the hitter are still used for the opemtion of snrnll 
tools, conl cutters, drilli:l, ete. By thi8 menus the eom
pressor can be placed conveniently ncnr the point of 
application of the air, so ns .to 1woicl long 1md compli· 
cated systems of piping, with ('Ousequent illcfHcieney 
ancl heavy loss, whether of stemn or of iiir. Electricnlly 
driven compressors sometimes have belt connection~, 
but in many instances tho motor and compressor nre 
more directly connected. An alternating-cnrront indne· 
tion motor having tt capacity of as much as 200 hor:::e
power 11118 been connected to the air compressor h~, spur 
gearing. In one Cttlifornia mine the instnllation of 
an electric motor to tnke the plnce of stoampowor for 
driving a 100-horsepower air compressor is reported to 
have reduced the average cost of operation per month 
from $1,800 to $672. 

A novel and interesting npplication of electricity to 
mining is furnished in the· large sm1cl wheel eq nipment 
nt the Calumet mid Hecht mine, driven by 11 700-hor:;e-

. ,,, 





ELI~C'l'lUUirl1Y IN MINING. 161 

power indnt'tion motor. Tn th<' l'im of this wlwol, 
whieh rcvolnis in lt:,; pit; at tt spt•Pcl nl' lU rnvoln!:ionfl per 
minute, arn attaelwd about 1\50 lnH·kPts for lifting the 
:mud from tlw t•opper om ernshings. The u!Pctric. :mnd 
wheel is t·.011:-:hlPn•d to l\ifoct a consiclm·abln eco11olll,\' 
over the p1·ediius mct.hmb, 

Signaling· in 1J1irn•.:-: rt>qnirPs a great ntrict.y of appa
ratus, snrh us tolq1h01H's, tolegTaphs, hnlls, mid appli
nnee:; for stmding sig·111tls tweorcling to ti}(\ indications 
upon n di!tl. CH Jato yoars the tnlophcme ha::; g·ttinnd 
g·rouncl mpitlly over other m(1thod;; of sig·naling. tlev
mttl tnlephonc1 mmmfnctnn\l'S in the Unitod States 
nrnkc typt>s of tnlephones intended l'nr mining work, 
with r,;peeial r<'gttrcl to uo1ulitions of expmmrt•, damp, etc. 
The British eonunittee reforr<1d to prPdou::;ly rec:orcls 
the fact that all of the witnessps before it, except one, 
spoke in favor of ol(\()trk sig·naling- in tho slmft. 
Althong·h admit.ting tho ftu•t, th:tt tho difl:icultior,; in 

:!Ollll:!-lH--11 

mim1s nro gronter tha11 those in bnilding·l'l, 011 :wconnt 
of the jnxhqwsition ol' lwavy power citbln:,; and the 
prnscmcn of' moisture, tho committee rocommmHls that 
ns tL means of nmdy com111uJ1kation lrntwrnm tho pownr 
homm aud tho motor O<[liipnwut:,; nnllorg·1·ouncl-n mnt
tm of greitt importnnee-tti lnphono::; 1 lC\ put in nil 
pornrnnently in.stnlled motor rooms, so as to 011alile tho 
mPn in t•lrnrgo nudcrgron11cl to inform the c'llgirnwr at 
once of m1y breakdown 01' motors, trlltchin(\ry, etc., 
ttnd, if m1cessttry, obtain nssii;buwc speedily. '!'ho corn
mittoo notm; tho fact tlmt for many ymtrti baro wi1·e8 
had boon in use for t:1•ttnflmitt;ing sig-nnl1; without mus
ing a Hingle :incident, and tlmt, iu fnct, thoy hnd fre
quently provont.etl .ncciclonfa. 

In 1ulclition to tho nppamtmi alrcmcly clc:,icribocl, 
tt vario ty of appliances are employed for counting 
wagons, indicating thu lovol of wtitor, nucl kindred 
U808. 
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