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work i::l exped(~l of .\mE'rir.an (:hemiills. The I'rt'sellce of arsenic is 
~o.rare in Amcric:lIl irolls tllut it. i-; h:mlly nt!et':'i'lnry to 1l11.!lllion the 
fact t.hat ")".'re it is pn:st'lJt till' prl'('il'il:ltioll with mol,yhdatc must 
be rllatle ill a eolJ fo'olution. My nUt'ntioll was Inh'l,v drawn to this 
elenwllt by fillding U.O,5 per (:cIlL ill all il'un sent out by chemi~t . 
L. fur Lhe purpose of comparing re::'lIltd by different methods. 
My result on this irou was n :duccd froID 0.180. per cent. to 
0.152 per cent. of pho"phorlls hy t.ak iug the abo\'c-nlC'ntioneu pre:. . ~ : ." .., ' . ,~ .. 
caution. . ' .' . . ' .' :\~ .. ~ ... "~': '-;; 

To sl1m up, I :find of three cLemists wOl'l<ing the acetin and citric .. ' ,. ~,;, .~ . , 
acid methods in list A, two al'e Wl'Ollg. Of /i.mr who worked the ' 
direct ruolybclatc meLhou three m'e wrong, aDd the fourth hus a vari­
:ilioll of 0.010 per cent. ill the met hod as regularly worked hy hiro. 
Of three working the Olonifieatioo of til"! inolybllate-magn.esin mel.hod, 
ill whieh there is :1 large (lllnntity of chlorides pre~ent wit.h the nit-ric 
snllltion whell plto!lpl10t'uS j~ precipitated, all are wrong, and of ten 
working tht' medll)!! so that there is (lnl,\' nitric ueid and n.mlllouinlO 
nitrnte present with tile iron solution, nillc urc within the limits of 
error. 

- ------- ----

TilE GF.0LOr:y AND VELYS ()F l'mWSTOSE, A.lUZUNA. 

BY WILLIAM p, BJ..~KE, F.G,S., NF.\\" nAVE~, cn;\'~. 

TJIE !Dining diE'trict and tlle town of Tombstone are sit.uated in 
Codli!;'eCounty, _-\.rizoll:l Territol-Y, at tbe nortbwest eml of the Mule 
Pa,'O:; rangE' of mOlllltai os, in longi\t\(lt! 11 0° ,anrllatitude auoIlL:31 0 40' 
N., upun th(' right Lan[.; of the ~an Pcdm Hin).r, from which the 
town is distant 9 Illile;; r<l;;t. II i~ al!:u ~-! miles sOllth uf Benson 
station un the Southern Pacific lbilroall of Ari7.ona, anll auout 40 
miles north of the l\f,!xil'au lilll!. Its altitude aboy\! tltr sea is 
4GO(l feet. ~rhe Dragoon ;,\1 oUlltai II~ rise :lel'OSS a va Ilt~y to the nOI'lh­
~ast, and tllC' Huaclllll'n l~all~() siluilal'ly I1pllll till' s()lIthwc~t.. The' 
rountry is ttpeu, witllout timber, alld the ~\II'fiIC(" whl'l'e tlte mines 
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nl'l~ upt'nt'll, ill in gl'lwral );t'lltly l'ullillg, and accessihle to wagons by. ":.,-:-:'; : ' 
Ilatural roads. ' - ' / ,>::;. ' :. 

Tile fin,t lueatillll :-i WI!l'C matlc iu I.ltf' ,\'I ~ar l~il:! by the Schefi'elin .. :';r;:: . ~ 
brol.hE'rs 31111 l~ichllrd Girrl, the Intll'I' bl !ing \\'1'11 known among the .<;~~. ,:~ 
pionecr:; llf 1\ rizoIHI liS 11 surVl'yor a ncl mint!r, who contributcllargely :.J!,'4 ... '" 
tu uur kllo\\'lcll~eof. the geography lit' the Territory in .early daya, · ,:,':1't;;\ ' 
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when the (he:1dcll Apl1che duminntC'tl tho region. 
probably, OYt'r 0110 thou!>:1ud locations or claims in 
upwards (If 2500 inhubitants • 

Tllerp. m'e DOW;-' 

the uistl'ict, au~ 

The output of tlH~ precious metals, gold and sih'er, up to the first . 
of ' January, 1882, aggregates $7,359,200, alld over $3,000,000 
have been di.sbursed in dividends. This product is distributed 

" _ among the following-nalllcd milles and mills: . 

:".. ... ~: i Proclu.ction of Tomb8tone Minea (md lffilh • 
':.Tombstone MB! and Mining Company,. 
Contention OOMolidated, 

"',:~: Grand Central, " :. : . . 
", 'J ' HOlld Centr., .. . " . . 

,,::::7 ~~.t.'i~;~~l1'/:c::," .. : " 
. ;:;~:..: .. Sun8et,. .' 

: . Corb~n Mill, 
BOJton Mill, 

. .... 
.. 

'. 
Diln.denda. 

T<>mVstone lIiII Rnd lIining Compnny, 
Contention Consolidlited, 
G!'IInd Central, ; • 
Vizina, • 

$2,704,986 33 
2,;03,144 89 
1,050,87G 30 

191,G20 52 
626,716 98 

15,000 00 
.15,000 00 
"'40,Q:90 00 
112,007 _83 . 

$1,100,000 
1,875,000 

600,000 
80,000 

This will suffice to show the importance of the locality for mining, 
and to indicate at the 8t~me tirue the principal daillls. 

OEOLOGY OF THE DISTnICl'. 

In going from the railway at Ben~ull to the mines the traveller 
rises fmru th", P,l,.i-plioeene ucpo:;its along l.he :3:111 ]>l'llro to a granitic 

plat-eau. ·The J'oek is ~rny and highly cl,)'stulline, and is al'J'arcllily 
eruptive. It weathers in phwt's into gigantic rOl1udeJ blt1cks nud 
mas~es; lying one IIpon another as if pilp.(t there by some Titanic 
force, rather than by the gClJtle and gl'ad 11111 ellecls of irresistible 
det.'tly. This roek extends to within a mile (lr two of TomlJ!<tooe, 
where Iltrat,ititxl formations uceur overlyillg the granite. 

These strati~ed beds consist of quurtzites, limcstollcs, :lUU shales, 
with frequent l'(.petitions ill nn a~eending 8el'ics 8e\"ernl thousand fCt!t 
thick, but all conformable and dipping gCu(~l':llly at a low angle 
from 200 to 450 to the ca,'itwa!'u. The fo.~i18 whi.ch have been 
found in the r;niddle anu upper beds, co9.!Jl~til1g chiefly of Product'UA 
and cynthophylloid ool'uJa, 'show them. Paleozoic, uod l,robably 
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Typewritten Text
American Institute of mining engineers, 1881
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Lower Carboniferolls . . The lower !ltrnta are prohably older. A Rmall 
shell, like I-ingula, occurs iu the shales of the Contention mine. 

III aJdition to the stratitif:(l fill 'lllat.ions we fiuu iutl'l1sive . por­
phyritic dikes cutting through the strnta-indi!;crirninately~ nearly at 

right ungles, ami trending approxiruately north anu south, or a little 
e:l.'3t of 1I0rth. This is the dircction of tho gcneral rift or breaking 
of the country and of the mincral vei ns. . . , 

III thc central portion of thc clistrict, Covcl·jng the' ciaim13.known 
as thc. TOllghnut, G\lodcnough, \\,. uy-Up, Vizin·a, nn(l uthers) erosion .:. 
has 'cxi>oscd the outcropping eclgcsof mnny strata of' limestone; shales :.­
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anu "quartzites." Hoth the F;h~le an(l Ao-called quartzite bcds are ; .. ~:;;~,t .. -{~ 
of deep~sl'B. origin, being very finc and compact in texture, with :. ;-~L .. , , .. 
scarcely any signs of granular structure. The latter, particular.1y, is : .. <~:::i; ~: . _ 
flint-like and Ycry hard, nnd i:! more exact.ly describeel as a DOv!1culite ,· .~"i.fi -,: 

. ." ! 
or hone.,tonc. . J n places it passes insl'nsibly intb limestone, ap·par~. " .' 
eutly fCH'llling bcds of silicious lim(,5tone. It i5, 110 (liJUbt, largely 
ol'ganic ill ib origin, and is a very !inc seclin](.;nt, tvtally different 

. .frOIQ_ ~he typical ..guartzitcs, with grallulnr structurl', founo in the 
}'igher 'l;~f-tt1e series of slrata. It cyiden lly, ill forming, a~cu-
mulat<:d slowly, bl',vond the illtlucnc(' (,f ('lIrn'llts, at thc !Oea-bottom. 
An abundance of iron pyrites ill fill~ cl':.)-'tallillc g-rains, disseminated 
throu~h the byel's of this l'oek, givl'-; e\-ic!ellCC of' its organic origiil 
in part, ut leust. This rock b:l3 sJlec·ial imporLancc from the fact that · 
the minc'!'::; in the T(lughllllt allli (~oocl('llollg:1t (,!aims tind it below 
the chief or~-bc:l!'ing lill)('.~ton'~, It is regularly and evenly strntifi.eo 
for ~ thicknes5 of abnut 1-10 f('et., aDd rl'.~Ui upon a thickly-bedcled 
dolomitic lime!o'tll!1c below. Thc beel,; above it r.ollsi5t. oj' clark, black" 
or blue lillles tc'lle~, uncI of thir.k b"cl" of dark argillaceous shale, 
altel'nating with black silicillns ~11:tlt,,; fur neal'ly half n mile to the 
r:u;twaro. The hlack lilll('~tClIH'.-; nIH)\'t! tllP. novl\('ulite are tire chief 
reposit.ories of the oClldc(1 Inu:,scs ()f rich ;;ih'l'r ore, as will be pres­
endy shown. 

The whQ!e ;;erie;; of hC'd!i in this ct'lIir:.d purt. of the elistrict is ' 
'. thrown into ' !'olds, hein~ _ 'l'~lIbrly plic:ltcd ill a ;;crieR of wave-like 

fkxnre;;, j tll! ;;t(,l~ pc~t and ~harpcst 1i.)1(1!" Iwill!; on t.he Ilorthwest of 
the Tonghnllt ancl (TClod(~nOIl~h dailll:< 1:.It'illg the g;nwitic region jn ~ ~ " 
thut ,l i l'ce'tiOIl, TIIt'~l! f(lle\,.; IIlOV be' tl':lI'cd, hilt with (lifficulty, lI»on + .:" . 

lite >'Uri:l('C, hllt ·arc be':..;t seen ill' the (,l'u:<;:Cllt8 of the mines and along . A ··· .. 
the ·drift;;. JIl tlte open cllillpon the Tong-hlillt there is a good u- · ',:";?~ ',. 
posurc of SOIlIC of .tlte becl:i nt. the c ~ rC:it of an nnLiclillal fold ,present-- .. : ~ .... '.;' , ., ' ::~~~i1 ':: : 

: :, , : ~~~, . 
: ... ;:~ :~~,p ':: ~ t~ 
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iog an appearnnoo in section, alor.g a northeast and BOllthwest ClIt, 
. nearly os shown ill the alluexed drawing: 

l"Io,l. 

.. : ! L _.I./" '~ . II 

.-f\;i;.~i~·· •. :l,. ,,:, 411ticlinalJ()(d. ~ l'ou!lhnut . 
. " lS~:~;\~~~;" ; I. Nov~culit~uDdcr the limestofJe. 
.. ;::ii t11d;::~:: II. Limestone-bending over. the novaculite. 
. '. ·:·~. :f~t;';V III. ShaleR-bending over the -limestone. 

: .:: '. .. I ' z • 

" This little 8ectj~n is along the upper level known as the « adit." 
It is clirectly below the ' place on the surface where ore was found 
cropping Ot1t, n1ixe<l with soil nnel vein-stuff; At snother place, 
U·pOD . the' western end of t.he GoodeilOogh, we find a series of plica­
tions1 up and dow!], at about the angles shown, and with rich ore 
lying in the folds. These folds are not large, covering only a few 
11l11ll1rcd feet in extent. but are broutifully regular Ilnd well defined. 
As we p4S8 up' the hill; rising higher in the ~ries of strata to the 

E'aStward, the dip becomes more regular, aud coarse-grained quartzites, 
in thickE'r heds, take the place of the fillcr-grained deposits. 

All of the formations namen l!a\'e not only been uplifted as de­
scribe,), but have been milch broken and. faulted either at the time 
of uplift or nt long periods luter. This is !lhown hy the number of 
fi,;snres .and line!'! of fault, as well as by the olltcrop of dik~ of por­
phyry, ~md ~he diRsimilarity of the strntified beds Oil either side of 
them, aDd the di~ointed outcrops.of the limestone beds. 

TIlE CONTENTION MISE. 

The chief fissure lind ore-bearing \>ein of the district tra\'erse~ the 
Grand Centrol anel the Contention claims. Thcse c!:lims wcre 
located in a north and SOl1th direction upon the sODlc\\'Lut obscure 
croppings of a dfke of dioritio porphyry carrying ore, in, through, 
and aloll~ide of ' it.. Tlli:! \ocat.ioll WIlS mane by MeS5rs~ White !lnu 
Parsons. The croppin~ were not remarkably \vell defined, conSist­
ing of the porphyry and & confu5e(1 mixturt! of porphyry, cliett, snd 
qUlU'tz, with. ml\.SSe5. of porops quartzit~ugside; none of t.hese 
rocks risiug high above ·the.loU .. Thcre~! however, a considera-

TOL x.-2:1. 
-----
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ble tli.-.I",loratillil \If the soil by iron-ru"t along the line, alii I a little 
di~~i n~ rPI'\'alf'11 ~o()d Orl~ neur the ~l1rface. The harder parts of t.he 
II ih'! wun' !III' m()4 prom i nellt, nnd its eli rp.ction govl'r1l1.!11 thl.! ,Iirectioll 
'of IU('ation 'JI' thedailO. Thii'l dil;(' vuril'S ill wiuth from Ii few lert to 50 
feet IIr iO fi~l't, and d i p~ tu till! west\\'afll at an un~ll! of from 55° to (;5°. 
It (;1t16 iu.Jiserimiuatl'ly tltroll~h !lhaleR,C]lIartzites,nllu lim('l;tones,nnd 
is evidcntly of igneous ol·ig-ill. Tho contact, however, with the 
ahutting tldgl.!~ oj' the disrupted bl'lls i'J not alwuys mal·hd by nny 
grent r.hallge in their "ppearancu 01' {'()mJlo~itilln, th,,"~h in places 
there i" oll:':i,'u I'e llIetalUllrph iSlu, i I Jl prej.!lIu t iolts of si t i(!a, nnd Hornc 

IIJollificatioliS (If structlll'(!. The dike it)'elf hus a (listilld vert.ical 
laminution or ~trllctllrc throllgh mQ,..t. of its Rubstallee, allll i~ more 
or Ie.,,~ pClletratt!d hy vt!ilJlets of' qllartz. In some pOl'ti()l1~ it .is 
highly I:I'y;; talline nnl! ncarly harren, and in others cunsists chidly 
of a fcl<lspathic base, in which the feldspar orystals nre obscure. 
Ii. pa~se" into a felsite, which, in the del.'Omposcc1 portions of the 
dike, amI when sluty in structure, might be mistaken for the partly 
d(,('8yecl ~hales or quartzites. Large portions of the rlike' are 80 

penetrated hy quartz as to eOllsiRt largely of it, and might' be called ' 
quartz, although ell/se examination will show the presence of feld­
spar. 

FIG. 2.. 

'fhe nceompanyillg cross 'SeCtion (Fi~. 2) o~ .Jhe chief part of the . '. 
dike taken 011 the first level of the Heu(l Centre mine, upon die : . ; : : '~' 
Contentioll lode, will eOIl\·ey·a bl'tter idea than can he given i'n 
words. It. sho\V's the vertical struetllJ'(', and the . general distribn-
tion of quartz in "ertiesl seams ur layers, and in one place u vug, . _ 
or c.'lVity, in whil'h there nre di!>tinct C)ual"tz crystals. In genera), ::· . '::''' 

}"'IG. :1. 
hO\\,f'\'Cr, coll1bs of quartz crYi!tnl~ n.re wanting; the 
quartz being in nn amorphotl!!, snbvitreoll:3 stnte, ot: in -. .. 'f 

the ti>r111 of ;chrrt. The lumellar arrangement of this 
quartz ncar the cClltral part of the 5eetioll is shown ' by . .. 
t.hc little eu~ of fllll ,.:i1.e (Fig. 3) ofa fl'aglllent ground . . ;" 
dOWI\ to a p)anc SUI'f:H'c. The lines reprcsl'llt'the Inye~ ·<t:+·;~ · 

I 

I • 
~ 
} 

of qtturtz;. the i'.'ter~ll'd.iate s~accs nrc filled :vith leld"~:;/;I" ~~ ' 
spar. TIllS lall\lIlntlOn IS tYI'J(':ul of the vertIcal strn~ ~~ .. ; .. ' ;'i: 

ture oft.he dike. A not her fragment, wit.h less q.ua~tz,. ~ :"'1~ . . {~"" :~ 
taken at a distance of about two _feet from ~ 6~::~; .?t ... .. 

. ;. '- ." l - . , . . . ;.( .':) . 

) , 
1 , 
j 
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con::list>! ehil'Hy of a li'bite h:l~!' witll oh .. curc I'r."~tal, of ti·I.J-I ':t r '1':11' , 

in)!I.,· (li!"tl·ihnLl·'1. Examillatio" Slllll\''' ;1 to Ill) 11I'11NI'IlII·d il'l'I'~ II ' 
lal'l)' by \'(,illkts of (l"al't~. as ... 1a1ll\,11 11.1' the a""1l1111' :'.II.viII)! "1'l'l l. I" .. " 
li'OIIl grllund atlll poli,.:lll:d s lIr/ill ·I·". (Fig ..... t :lIld ;j.) 

1'\1;. I. !" ': . ..•. 
. .... , ... 

Thel'l~ j~ also a eOllsiderable amount. of millcl'alizatiflll of Ihp dike 
by iron pyrites dio.;"t!lllinat.~d irrr'glllarly ill its l-'lIb~tall('l' i'l ('ld,i,·,.1 
CJ'ystali;, 1ll0;; t. of which have lli)':)ol\'ed out and left ,lrl! cU\' iti f:'3 ollly to 
in(lieate their formel' prc;;enr.e, maldng in some pla(:rs a "pon;!;y mas." 
of porphyry or of 4l1artz. Although the mine ha~ been workCtl 
to a (lcpth of GOO feet, and there arc 1'Llme 1 ~ to ];') mill'!', of drift .~, 
levpl~, and winzes in t.he Contention amI acljninin).! mille", tlte unJI'­
composed ore8 below the wat('I··line have not. ydheen rt'aehec1 anu 
millt>d, nnd nil the OfL'S abo\'c arc ill the uecornjlu"Cd and ()xilli7.rll 
condit.ion common to surface ores. A lorge part of the ore is highly 
charged with red oxide of iroll, to such I\n extent that. the clothing 
of t4e rnillers becomes sat.urnted with the rouge· like po\\'dpr, and the 
tnilinb"8 at the mill8 nre blood-ree1. . 

There hns bel'n nn ext.ensive decomposition of the porphy.l'.", . 
especially along t.he upper 300 feet of the dike, rrl>lIltin~ ill tire for­
mation of qllantit.ies of white cluy, kaolin, sometimrs perfi ~d Iy snow­
white lind pure, Lut generally more or less mixed with rell oxit.le of 
iron. This kaolini7.nt.ion extends in p1:tCl'8 to the nlijoillilll,!' !'hules, 
a!ld there are some white, claylike, illlerstratifi~d hells ",hidl may, on 
fllrt.her examinutiol\, be found to be altered ft>lsitic ollsllllot8 from 
the dike. It is not yet possa-Ie t.o say what the (!X:J(!t nat lire or tlie 
orC' below the \~ntf)r-Ie\'el will be found ~o be. Tlrc ollly IlIl'talHtl 
C[lntents so .far ' found, with the; eXN'ption of thc pyrite", af\tJ ~()me 
galenite and lead curbonate, ure gold nnel 1'ilwr in a ('ompal':-.tiVl'ly 

. free state; part of the go1cJ, if not nil, Lein~ fl'Cf', nnd the !'il\'cr 
occurring chiefly as chloritJf', or horu-8ih'er (wit.h probably lIonle 

. iodide), in crusts Rna tilms, ·u'so occllrl'ing in minnte erYl"t:1Js" upon ----~ 
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c1l'av fl.!!~.{rfill'('S ' The It-vera::ro \'aluc IIfs ih'cr nou gold in the ores 
wOl'kL'<I last year waR about. ~70 per ton. The gold h88 of late in~ 
crew<l'll from 20 to 25 per cellL. of the vn)ue of the product, the rest 
o.('illg ~il\'l'r. . 

GOI.D IX POflPIIYHY. 

Olle \·CI'.\' inlt~ l'l'sting !;wt i~ the ocelll'renee of free IIlc~lllic gold, 
together with cldoriol:' of sil Vl'l', ill the micitit of the porphyritic rocks, 
at a distnllce of mlllly fi't'l from I he portiollS of the porphyry canying 
qllartz ill "('ins, aud di:;;;emin(lted. This golll is. filllnd chiefly iu n 
portion of tile rock appnr~lltly diell'itie, conwining fillely-dissemi­
natl,d hornblende, In d(,\.'Olllposill~, thi~ porphyry becomes l;teatitic, 
arid ill place'S arpenr~ to be ('hanging to tlerpentine. The gold is 
found ill th ill snb-crystalline Oakes alld scales, chiefly in nndalong 
thin seams alld crucks ill .the muss of the rock, as if it · h!ld been 
infiltrated und dCIJ05itetl froll! solution. This is probably the fact, 
Rnd the 11l:lgnc:;i:lII natur.c of thc rock hn~ no uonbt eX(,l'tl'll an im­
POrt:lllt inflllell ee in its J~p0~itiun. }i'ree gold b abo found in quartz 
in th e lI,,"ul manllel' of a.,,~o,·latiulI, out e\'en ill such specimens the 
cry:;tall i ne feleJ..;pal' of the d ike is found. 

MF.TALLJZ..l.TIO~ OF' THE DIKE. 

The Cillle and lII anl1 Cr of metallizat ioll of th l) dike may be consid. 
erell :iii npt:1l q uc.:;tion!', flll' Il. Folution of whidl we 1lJ11~t' wait until 
the lIIining- l" xt (' lJ(! s 1)e1ow the perll1:llJf:nt I\'ater-h:vcl of the forma­
tiou. It H:cm" nlOst prohuLle that the. rock, at thc time of its intru­
~i!m, WU:j pyrit iILi'i , allcl the strata ad.ioining i-t no ·doubt w~re. It is 
lIot illlJ){J·~,.; iu le that tll (! rc IIlay have been a t'Oneentration of tlll~ pre­
c iumnn ctuj,; in the dike frum tile surrollnding ocds. the result of the 
(kcay find c:ll f1l1g'C of the PYl'itcs difl'uscci in the strntn. Oil tbe otllel' 
I,and, we may S tll'l'0.~e tllllt tfle (likc Ila:; been the 80111'Ce (of the silvl'l' 
:Jlld gold we tind in alJd about it. 

III t'ithc'l' l":l bl! till.' vel·tie-al Iarll;lI~tcd OJ' stratiform tltructure par 
:lIlel with Ih e wal b IJa;j been all irllporwllt. Indo\' ill tIle tiil'ltriillllion 
(If the Indal". :111<1 ill the> chall~f-'s .' Ilid IlIt)difieali()ll~ of the original 
ci) rltlitit ~ lh(,!,ftlw di/';('. \\'<, llIay rC'adily conceive of stlr.h vertical . 
pbllc.-l (i f :;inj('hlr~ afJill'Clill;! Jllfll1(~'> or Jim's of' lea:;t r~;;i,;hlnce to 
\'f ~rl it'al m')\"'!JI"III'1 w hi 1;7 die ahu It i ng ('Ilels of the "Irara, in contact 
Wilh ti, e \\'a l l.~ f ir ,h e ilikl', w"ldd oll~r I;I'l:at rl'lIistuur'o uy frictio.n. ' 
Tht: "" Il ditillll lIf the t1ik~ t111l1l~ a g l'f~lt part. of it;; course ~erus to 
:-, ;I/·t " i II :111.1 vr.ri (v II! is , h,Y potllC'Si",. Thpre has evidently been con- ._ 
sidtralde IIlu\'('nrellt lIf parts (,I' the dike upon it!lclf, r~ultil\g io the ' 

!";': .'. - "" . ':~jc::;,~,:., _ .. ' .. ( 

·\TONF.., Q'() 
formation of henvy clay @eams allli Ln'cciated laycrs of porphyry and 

. __ . _. qaartz, somet.imes occupying n. lDE.'Jial positiou along t.ht! dike, some­
t . !~~: ... ~ - times at oue sillo 01' the other, and agllin along the line ot' contuct 
; ~~~" ' .:.:i: , 'with the country rocks. · Snch scams ulIII brecoiated gr~und IU'CSOOl6--. ", .. ~ " . 
f <!' .: ·· ·times wanting, and tho struoture aml condition of the dike remllin 
i .. ;-~~y~ . ' uochauged. 
~ .. :::' .:f-.:. Tho whole of the diko with the adjoining strota }mvo been sut>:. 
(X. ~:~ jcctcd to extensive movements und Jisplucemcnts, show!1 1I0t. only 
.: .• ~.;:~); .' by)reaks of cOlltilltlit)'~ but hy the brecciated crnss-coul'Sf.'s Hotl srnUlS 

.:;""; - truversing both the igllcous and stratified forlllations. OIlC of these 
;S'.·, · fuults resulting in a throw of the northern portion of the Contention 

r -. lode 150 feet to the wcst, lind pllrtly outside of the west side-line of 
: :(1i';.:-~' the claim, has recently led t.o expensive litigat.ion. The faulting 
~ ":':: seam 'or break has been drifwclupon between the ' two ends of the 
~~ ' fj/:/ di!$jointcc1 dike. It con~ists of a heavy brecoia of fragment.'i of the 

>.F',:.. adjoining strata, together with a strong clay wall, marking the plane 

~ 
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t 

t~ 
l 

/~- ,>. -:.-~~~:: .. ';', ' )j.- . t;, 

.... :('. t~,' 
, 
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of greatest movement and slip. Its direction is sOlltll\\'E~st and 
northea!lt. 

In addition to the lateral movement t.here have been ext.cnsi\'6 
vertical displacements, and it is probable that the Jateral shifting 
may be referre<lto them. It would be premature to attempt an 

. exact description of the numerous faults and mechanicnl changes to 
which the dike has been subjected. They require further study aud 
surveys. MI'. Isaa.c E. James, so· long suu well known upon the 
Comstock lode as an accomplished mille engineer, is now in charge, 
lind hUiI the subject unuer investigation. We owc the nr~t determi­
nat,ion of the nature and position of' many of the verticul fRult.~ and 
throws to his careful ouservutioll ancl surveys. " ' ithout now enter­
ing into precise de~cription8 of particular displaccnll.:nt;;, it \\:ill suf­
tice tfl give a sketeh indicutive ot' what ha.~ oeeurrcd, pruducing such 
a confll:icd recurrence of orc IIJl1m certain levelo of tho lIlilll', M to 
lead at one tillle to tll(' supposition that there were se\'I;/'U1 dike:! or' 
porphyry alld ore ove: a Lrl"ulllh (If live or nix hundl'ct) tt!et. 

The movement appeal's to havo been' from the wes t eastward nud 
downwards, the top of tire dike being carried off' ill !lu('cessivc bloeli3 
by tlll~ )Oliding of masses of the stratified fOl'lllat.joll:1 partly upon thl! 
plane~ (If depo.,ition of the bct)" (these dipping eastw<I!'ll :till! allorJ­
iug Rtld;LCe~!\)f' ea.'!)' m(lVement), and Jlllrtly up"n !itL'eper "laUl'S of 
frnctlll'e bre\l~mlly dipping ea:;tward, ItS I!liown in the outline l!'k,>tch 
&ef:!tillll, which muy be taken as typioal. 

This dio('uption of the drke, witlr ita attendant fracturing aud . 

. .....) --- . 
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the limits of a second · or slibsequently-formed vein, IO~lo\Vrng 

dike aud independent of it. This theory, formed un~erthein8pi~ 

ration of the necessity of narrowing duwn the \'ein and throwing it 
. 

. 

as far Wl'St as p05Sible, in oreler to secure a greater length of it'upon 

the Head Centre ground, wOllld he more defensiulc, jf ·w the. stapes 

allY vein strllcture referaule to n later deposition cO(lId be found. 

Illf;teaci of the fTUgments of brok('n porphyry, shale, and . quurtz 

lleillg r:cOlcllted togl'lhel' by <J.llurtz .. they are luosely Ilggreg;ited, and 

.-;hc)\\" clead): that the forlllation is dun to mechanical force and attri­

tion. The clay ISeamR are also not certuin LoulJdarics of the ore; it 

occurs Oil both sides ofelay scams . . The day cannot,. therefore; be: 

tal\Cn as s('l'arat i IIg ore from wa."itc. The Ilearns, moreo\·cr, . are not 

c.:outillll(JlI~, Lut give ullt, anll in some parts of the dike are ahsent. 

~tf,~'~~~~~<lt~";:'1~in, ·pt.ending 
~:W'gIi...l~;:;~~;)rtei'l.7 v~rtkaJ-ehoots 
;:. ·"'~::~'tot)h~fi(JjoJ.iltbg~~l'Uta in flat bed-

lower lime;tone 

'. beddecl otr::lhoots frum ' tbe 

in~p.f·~(:Qll~~~~J'ab!~hiterol e~te~~, follo~ving the planes of 

. :W~ £8nll()~ -1~t .,~tate with confidenee 

'\VnIlHn&eXam-OJ'lgID"ONnese bOdclcdde.>oeits i~: They may he due 

to the rl~l'nposition of nodular masses, but they arc gel){\.rally de­

posited ix\ the Hmcstone us if Ily replacement. They may be regnrdl!cl 

_ as filling irregular ~\'ernoll~ spaces eroocd ·from the strat.u by m<:tul­

. ' lifcrous 801ution!'iJ and withuut any rcgillar llOUudal'il.os. Thasl' bedded 

.;, "" in:assC$ do no't have a symmetrical"nrnmgement of the ure, c~cept sllch 

The ouly place I1pon thc lode where wuler hal! been reached js 

upon the $uJphul'ct claim. At thii! point the 100le illter:sccts t;trat~; . 

of limt'stolle, antI [here i.oj 0. IJcdded Juyer' of ore followir:g the' 8~rati­

ficRtlon. and conneclec.l with the Ji keo l'hid Qre i8 chiefly gulena and - . 

iron pyrilt·.,. V cry litlle 11U~ yet IIf'ell taken out. So also iu the ' . 

lIeaJ C"lItre groufIlI, at II. higher' lt'vel, where the dike. inters~ts .... 

lil1lestolll",1\ lJctlde~ or illtcrstl'atitied la)"crof.ore occurs, ' put . t.h~ '~~:- . . 

beRt cX:.IIuplc:; of beddcJ nepo:sit.'l in the difitrict are ill t~o .ToughQ.~t ." . 

Illal GuoJcuollgb claims before referred to. , U~;> ~.:6;';: » .. ; 

ulJ ' luay be J!Cfe~~ to,stratification?r dcpo!'!ition by gravity. ' -. 

~Jt,;.~;fti.~. \' ; .;~ I.~ i~~ t<?,. lj~ ql~s~!,.vcd t~tlt. thc:le beddcc\llIassCl:l of ore occupy Lhe lime; 

, . 8tone(rnthe~-thaq th~ siliciolls ~r. nrgiIJu<;"oo1l8 slrata,a.'i wemight 

,:>j;'~:f)~t· ; . 
: " ,'., ... <~ .~ .,::' i_~ 

it. Jr?,Rt~~~ J?~~t~~:!~tlthil:.ty' . of ~!lEl ltmest,,?e. . J lIaSmUC~l as 

lUJl:"tooo ,~~~~!~~~.~ol~cd amI tl~mccl up In 0 different l!',rco­

the :w~e1l!.ElC~!()J(.ef,thc, )lIneston~ With Ih~ \Ocrllcnl vlane tit [he 

~n':;~l7ul8.'rUMf:" At sllch iritel'lcctio1l8 the w!\ll:i of the fi8-

• ..• J. ;pnd "arc obliteruted, or are further apart than 

[JlIIlL1:be silicious beds~. the' shales, or the quartzilu'i. 
:::",, ;;:,:" 

:. : . 
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I II t\Jre~pE'ct the lo .-rhQtjon~ urt! simiIa'r to 'many abroad. Moia­seuet· represents bodil'!I or tillOot:l of ore corresponding in their p.itch to the intersection of dlratn with the plane of 8 veill. '''Tsllace de­scribes u series of stratn in the North of Ellgl.nnd con!!iSliug of lime­stones und shules traversed b.\' fodes prouuctive -in 'the limestone, but poor when passing through shalt'S. Other examples might be cited, In exte!lt, the bedded masses of the GooJ(,nough and Toughnut claims havt! been much greater thau the ore-bodies of the vertic:al fis..,ures, and it may be snid that tlte greater part of the production has been from the be<b or ·fiats. They extend irregularly ul;!twaen the two tissures a distance of about 400 feet, measured diagonally along the dip .. It iii noteworthy that they follow the stratificatioD, and tlH!n suddenly break acl'Q.-;S it vertically, following a . crack or . b"(,llk of the hedding, anu. then expand again horizontally for some distance to another, dropping down hy a serieR of steps frorn one layer to another in aDd u('tween the limestones. . . . i. 

riC. 7. 
,~ /i.1i, i< ~I,!' I ~ . ,. l'l'w .. ·,r· I ...... ..,----..~ .. I:' \j;"!\' " 1) • ~S·· ~-'~{'\":~:::· -,?R:'\~.,,':: , ..-~ I ..J . .' '\Il\1 -...;...;.,-,:,,-_ .. . - .". . "1',,-'''' ';~.1 j 1~1Ml" " I;';--' r, - 1-/'. '\ :J . , .. . '. 
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{
' !f.I. I!",.. '(I!.,.'If/;tfll il)' f' I.'J~(. . ,iljl'/'!" '-:: 
;i ' ~------- - ~ 

I. ' - I ' j ;""" 'i \''' " • r l.~~ .... --v 4 1, · , .. . ' -:-r;- ~-:.,;,:~--;X II I , . . _., I . ~" ~:~-i~~~~~~'> -.--;--. ._ ---L -'------- " ' )"' { " Il " '''' - liI :!"l----
The or ('~ filllllcl in the5e ucrltIecl deposits in the limcstones are much m'J!(' plllu.lJitcrous than I.he orc of the fcld~pathic dikes. Galenite, Llt:lIdl', amI iron IJyri!('s are ubulldant in ma&;e~, whieh, within the rcach (.f oxidizing ugellcies, ure laq;cly cOllverted into oxidl'S uud caJ,bocwlt·::l. 

. lklldcc}ures of tliis natlJre are abo found ill tlle limcstfJut'~ of the .Blue MU!HJny claim CO!ltigllOU:S to the v~rtieal fi!.'sure in t.he west­w:ml prolongation of tIll! \\' <:>::t-Side lode, or vl!rtiml ore-hearing fi ;,su!:e~ ~ Thi~ cOlitiKuity uf tl.e LJtudt't! depoilit::! of the camp ' to the vert i" :d 'f,s"lIre,; and Jikes, lluJ tlte occurrence of betldl'd ores where the Jikl':j ir,t~'r,('et lilllCiitOllc !ltr_ata, lead llIe to the opiniou that the --------------+--------
• Annalea du MiD~ (6) 9. p. 10. 

~ . i- _- • . 
"" • ' ... .- ' •. ~ ,-·~&,..c::o ' .. -: ... ~g g~' .-
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metallizatWli' of the district is due to the igneous intrusions, and that th~ intrlU~ions, with the llocompaJlyillg impreglllltiouti llnd ramify­ing veinlets of quartz, are the true lodes, or ,( lends," tuat may be followt..u with confidence in the search for ores. f ;; '.:: 
• 
t " .~ . t - . 
i ' t ' -if. 
i :. 
t ;.;;_. 
j 
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'l'lLE .GOLRFtELDS OF THE SOUTIIERN PORTIOR OF THE ISLAND OF S~lN DOMINGO. . 

BY RICHARD P. ROTIIWELL, NJi:W YORK. 

~, ;~> . rN tlle year)i18~r,- I visited -Sml". Do·mingo~in . the interest or f ~~~. ,> , Frenchcnpitalists, to examine und rcpOI·t npon rertain "canoes­t , :~%;~:~ : -. ; .sions '/ :of .gold-~ring grovel and qu~rtz ' veins" on the Isabella and i . : !~~ <;:: . ' Jaina riv('rs and their tributaries. -. . " 
J . ,.... ; .;,,:- ~ ; • . 

. . J J~~i:, :·: :.:i . '£his. di~trict is perioc:ically reported to be extra~rdinar~ly riob, t. . .. . :. . and there IS ca5t;.e.1;Ound lt the gl!l.l!lour of the mysterIOus shipments , ' :;. of gold, credited, in romance and in more or less romantio history, to Columbus an'd the SpaDi~rdlf of the fifteenth and sixteenth centu­ries. Since considerable snms of money and several valuable lives ha\'e been lost.in the unsucCessfnl search for its profitable mine!!, it seems d<'3irnble tp place ou recor4 Borne of the information co\i (~':: '.i!d conceflling tue value of these famous gold fit:lds, with the hope of facilitating the work of those who OIay hereafter be called on to in-. \'estigate these"""oliiiiui,'·tiilll of ' preventing the unnecessary waste of 

~ 
i 

capitul. 
It is lll'e(lIcs8 to add that the capitalist:; for wh()[Q my in vestiga-tions were murlc aual1donC(1 the entel'pri"e they htHl in view, alLhough no douut similar schemes will be brought fc,r\\,ard mun)' time" i!l the future, u.s they have been in the past, under the tervent ud'locacy · of too sanguine euthl1:!iR!lts. 
Since the time of the Spanish Ol',cll)llllio!l of the Isluno of Sun Domingo, in 1497, when Columbus {ountl the Jll\ti Vl'6 wearing orna-._ ments' of gold, more or less of the precious mr; lnl l,u~ b~n obtain~ i '\ . annually by wn,hing the gold-bearing sallu,; of senral of it::! !;trearus. 

f 

.f ~ '~ It is 8aid that. ~ltlriug the Apnlli:;h don1in:ltion, when the native ru-~~c~" :. diall~ were. held in the most abject scrvitlllle, 1\ certain nmollnt of t ; gold was rC'qw.ired of eMu .oue U!I the re.~ult of hLilabor. U Uller Lbi6 !,t ~', .. , ~..., . ~ 
~~A' <~, . " , .. ' 
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The Veins and Mines' of 

Tombstone, Arizona 

Q!:tJaptei ~nt-~nttObuctot!
' 

Location and History 

T
. ,HE mining district of Tombstone is in Cochise 

~ County, Arizona, in the Mule Mountains, known, 

' ~ also, as the :Mule Pass Range, It extends from 

the San Pedro River eastwardly towards the 

Dragoon Mountain range and has a general altitude of from 

4400 to 4600 feet above tide water. The city of Tomb­

stone, including the chief mines, is in latitude 31° 40' and 

longitude 1 roO. It is about 40 miles north 'of the inter­

national boundary line-24 miles south of Benson, on' 

the Southern Pacific trans-conti nental road, and is 9 

miles east of the San Pedro River at the place known as 

Fairbank, upon the two lines of railway extending south­

ward from Benson, one line heing the International, from 

Benson to Guaymas via Nogales; the other, the Arizona 

and Southeastern, extending from Benson to Bisbee via 

Naco Junction, and now extended to Douglas and points 

eastward towards Deming and EI Paso, The surveys have 

been made and the grading has commenced for a branch 

------....... -IiIIG;;eli;;:::=;;:!I:1i:~i\
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orondo 
e miles of staging between Tombstone and will give all rail connection with the overland trunk lines. Even now passengers leav­ing Tucson in the afternoon reach Tombstone early in the evening, but when the road is completed from Fairbank to Tombstone the trip will be much shortened in time and will be by rail for the entire distance. 

The grading for this road is progressing rapidly, and it is expected that trains will be running to Tombstone by the end of the year. It is being built by the owners of the EI Paso & Southvvestern, generally understood to be the firm of Phelps, Dodge & Co., of New York. 
:Mr. F. M. Murphy, President of the Development Com­pany of America, who has been specially connected with the development of railway communication in Arizona and is President of the Santa Fe, Prescott & Phcenix Railway, has projected a line to extend eashYard from Phcenix by way of F lorence and the valley of the San Pedro to Benson, where it will connect with the Southern Pacific and with the EI Paso & Sonthwestern, leading to Fairbank, Tombstone, Bisbee, Naco and Douglas. This line, when completed, will place Tombstone in rail connection \yjth the Santa Fe system via Phcenix and Prescott. 
The Tombstone Consolidated Company up to the middle of the year 1902 had hauled from Fairbank and erected at the mines an aggregate weight of five hundred tons of machinery and supplies, including four great boilers, each weighing twenty-five tons. These required a specially con­structed wagon, a considerable expenditure upon the road, and a team of thirty-four horses: 

The position of Tombstone relatively to the railways and to other prominent mining camps is shown upon the accom­panying small map of the region (Fig. I, p. I3). 
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Discovery by -Schieffe 

Up to the years 1877 and 1878 the Tombstone District 

was a comparatively unknown and unexplored region. It 

was infested with the murderous Apache savages, amI few 

prospectors dared to go there. Being nearly in the center 

of known and promising mineral-bearing districts it excited 

the hopes and expectations of prospectors, but was not ex­

plored until Ed\vard L. Schieffelin, braving the danger from 

the Indians, penetrated to its center and discovered its 

hidden riches. 

Schieffelin had found evidences of mineral \,"ealth in a 

remote part of the region as early as 1877, and in the spring 

of 1878 he started from Huachuca with the intention of 

thoroughly prospecting the Mule Mountains, in \\"hich he 

felt sure great deposits of the precious metals would be 

found. His expedition was considered a very hazardous 

one, and Schieffelin was advised to take his tombstone with 

him. His enterprise and courage were rewarded by finding 

a heavy outcrop of rich ore at the very surface of the 

ground . The profusion of ore lying nearly flat, and the 

absence of any \Yell-defined linear outcrop, it would appear, 

were somewhat puzzling to him; . for he located a claim 

transyerse to the trend of the mineralizing yein and called 

it the "Toltgh1l'ltt/J and to the district he gave the name of 

" Tombstone." Returning with his samples to the settle­

ments he persuaded his brother, Albert E. Schieffelin, and 

Richard Gird to join him in locating and working other 

claims.':' 

"'Edward L. Schieffelin was born in the year 1848 in 'Western Pennsyl­

vania, and moved with his father to Rogue River valley in Oregon. 

At the age of twenty-two years he went to the State of Nevada, where 

he worked for a time in the mines and then went prospecting, which 

was his favorite occupation. He reached Northern Arizona. and as far 

south as Signal and \Vickenburg, on the Hasayampa. Here he joined 

a party of Indian scouts going to Camp Huachuca, on the west side of 

the San Pedro, where he le ft them and crossed the valley to prospect 

the Mule Mountains, then one of the most dreaded haunts of the blood­

th:rsty Apache Indians. ~1aking his way alone between the hills he 

' -

Edward L. Schieffelin 
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se locations and thes plendi 

tions, adding millions of wealth to-Ale country, \....Jll a 

5ufficiently enduring monument to the memory of Schieffe­

Iiil. His remains, in accordance with his dying request, 

were interred at the summit of the Granite Hill, near the city 

of Tombstone, and are surmounted by a massive monument 

of granite bowlders, a view of which from a photograph 

will be found at the end of this report. 

\Vithin four years after the discovery over one thousand 

claims had been located. The richness and extensive char­

acter of the ore-bodies attracted widespread attention, and 

tlevelopment was rapidly extended until Tombstone became 

generally known as one of the most important mining dis­

tricts of the country. Mines were opened in all directions, 

the hills were dotted with hoisting works, mills were erected 

on the San Pedro; a city of thousands of inhabitants sprang 

up. water was brought in from the tops of the distant 

Huachuca ~l'1ot1ntains, and the greatest mining activity pre­

"ailed. 

clInped the first night near a small rin!1 et of water, among the 

granite bo wlders. about se\'en miles east of the rive r. His prospecting 

\\'a~ rewarded by the discovery of the rich ore on the claim which he 

' lak"d off and called Toughnut. He took samples with him back to 

the settlements, some say to Globe and others to Tucson, where his 

I, rother Albert was working and Richard Gird was assaying. The 

r<'sults of the assay of the samples being highly satisfactory a partner­

ship was formed and the three went to the claim and commenced the 

dC\'elopment which soon made Tombstone famous in the annals of 

ii l ining. 
Later, in 1880, the Schieffelin Brothers and Gird sold their interests. 

(;it'd removed to tile Rancho del Chino, California, Al Schieffelin died 

.. i (onsumption and Edward resumed the life of a prospector, reaching 

as far north as Alaska, but made his home with his mother in Alameda, 

California. H e was on a prQspecting tour at the time of his death, 

about the 14th of Hay, 1897, alone in his cabin twenty miles from Can­

YOn\'ille, Oregon. All suspicions of foul play or suicide were removed by 

the evidence. His watch and money were found upon the body, also 

business papers and hi s plans for the immediate future. ' 

On :.\-Iay 17, 1897. hi s brother, Charles L. Schieffelin, telegraphed to 

Tombstone a request of his brother that when he died he should be 

buried on the top of the granite hill about three miles west of Tomb­

~tone, where his body was laid to rest on Sunday, May 23, i897, with 

lmpressive services. The wife, the mother and his brother were pres­

ent. The funeral address was given by Colonel William Herring. 
W. P. B. 
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Mr. W. F. Staunton writes :':: 
"Phenomenally rich ore in great abundance led to the 

speedy construction of mills, and by June, 1879, the Gird 
Io-stamp mill, the first in the District, and the machinery 
for which was hauled over 300 miles in wagons frum Fort 
Yuma, on the Colorado River, then the terminus of the 
Southern Pacific Railway, was started. The ore averaged 
over $100 per ton in value, and the tailings about $25. 
Other mills followed quickly, and there were soon ISO 
stamps dropping on Tombstone ore. It was a dry camp. 
There was no water available for milling near the mines, 
and the mills were all located on the San Pedro River, at 
distances ranging from eight to ten miles away and in­
volving an expenditure of $3.50 per ton for hauling the ore. 
\Vages and supplies were very high; railroads were hun­
dreds of miles away, and the new camp was beset with diffi­
culties of all kinds; but such was the richness of the ores 
and their abundance that. notwithstancling the difficulties 
and the fact that treatment of the ores was not at first un­
derstood, a large part of the values passed into the tailings. 

"Mining was vigorously proseCL~ted with every pros­
pect of continued success in the numerous claims until a 
yast body of water was found at the same general level and 
it became necessary to erect large pumping plants. T~vo 

were installed, one upon the Grand Central Claim and one 
upon the Contention. These poyverful pumps steadily low­
ered the level of the water., showing that it could be con­
trolled. It was also made evident that the surrounding 
mines were so connected by suhterranean passages below 
the water-level that 'they could not be independently 
drained, and that concerted united action would be neces­
sary to an equitable division of the expense. 

* Letter of June 29, 1901, to the Development Company of America, 
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as L-Jst ac::J on 

locate!. ....... h the river, thus involving 

expensive wagon haul. There was little'(n the appeara 

or surroundings of the camp to suggest the existence 

water, and when it was struck in the Sulphuret shaft, at the 

comparatively shallow depth of 500 feet, it was a surprise 

to all. Other shafts, induding the Contention, Grand Cen­

tral, \Vest Side, Head Center and Empire, reached the water 

soon after, anli demonstrated that it was to be found at 

practically the same level throughout the District. The 

mines at this time were still working in high-grade ore 

bodies far above the water, and no doubt was felt as to 

easily pumping it out and continuing down when it should 

become necessary. The Grand Centra! Company installed 

a line of direct-acting steam pumps capable of raising 

5co,000 gallons in 24 hours; but, to the surprise of all, the 

withdrawal of this amount of water produced no appreciable 

effect. The Contention Company then put in a plant of 

J 2-inch Cornish pumps at an expense of about $150,000, 

and capable of raising 1,000,000 gallons in 24 hours, and 

again the attempt to sink was made, but it soon became 

evident that the combined capacity of the pumps was inade­

quate. The Grand Central then put in a line of I4-inch 

Cornish pumps of 1,500,000 gallons capacity, and at a cost 

of in the neighborhood of $200,000, and together the two 

Cornish plants gained steadily on the water and sinking 

below began . . But much valuable time had been lost, and 

from a lack of appreciation of the seriousness of the prob­

lem the rate of dividends had gone on undiminished, 

without retaining an adequate reserve for contingencies, 

Furthermore, there was a lack of harmony among those 

cnncerned which prevented the attainment ohhe best results. 

2 
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"A depth of roo feet below water-level was reached, and 
it was demollstrated that the water could be controlled; that 
it was, in fact, a basin which, once exhausted, could be held 
in check with a moderate expenditure for pumping. Qther 
mines than the Grand Central and Contention took advan­
tage of the recession of the water and began pushing down, 
proving the continuance of the ore below the water and its 
excellent grade. Both the Grand Central and the Conten­
tion shafts were vertical, and it was necessary to cross-cut 
for the ore-bodies. This was going on and very rich ore 
found-that in the Contention assaying about $roo per ton 
in gold. Up to this po·int (May, 1886) the situation was 
good. The mines were still working in ore above the water, 
and it had been conclusively shown that the water could be 
controlled and mining go on indefinitely whe'n a disastrous 
fire utterly destroyed the fine Grand Central hoisting works 
and pumping machinery. There is no doubt that the Con­
tention pumps could have held the water in check alone after 
this disaster until other machinery could have been put on 
the Grand Central, but differences arose betvveen the com­
panies and pending the settlement: of these the pumps \'\'ere 
stopped and the shafts allowed to fill. Finally, through the 
carelessness of a watchman, the Contention plant took fire, 
and its complete destruction postponed indefinitely the work­
ing of the mines below the water." 

After this succession of disasters several unsuccessful 
attempts to effect a consolidation of the various interests 
were made, and meantime deep mining at Tombstone was 
suspended. For years past some of the mines have been 
worked only in a small way on ore-bodies remaining above 
the water leye1. 

Consolidation 0 

The Tombstone Consolidated Mines Company, Lt., re­
cently organized, has succeeded in accomplishing the long 
desired consolidation of the mines, and has secured over 
seventy claims ill the district, including all the more im­
portant mines, the superficial area of the claims so secured 
being, opproximately, two square miles. 

The list of claims in this consolidation includes: 
The Contention Consolidat~d Mining Company, four claims. 
The Grand Central Mining Company, twenty-six claims. 
The Tombstone Mill & Mining Company, eighteen claims. 
The Head Center & Tranquillity Mining Company, four 

claims. 
And other claims of different companies, together with all 
mills, millsites, buildings and machinery. 

This control and ownership permits of the adoption of a 
general plan of working to the best advantage, and the re­
opening o{ the mines at the most important and desirable 
points. 

New Shaft and Pumps 
The Company has already located a new general shaft and 

has completed it to the water-level. This shaft measures 
7 feet by 22 feet in the clear and has four compartments, two 
for hoisting and two for pumping. A substantial double 
engine flat-cable hoist is now being erected, and every 
modern desirable appliance is being added to insure rapid 
;:;.nd economical work. 

The American Bridge Company has suppli~d a steel head­
frame 79 feet high and 30 feet wide. The shaft house will 
be constructed of steel and made fire-proof. 

The pumps are supplied by the Prescott Steam Pump 
Company of Milwaukee. They are of the direct acting type, 
triple expansion, wi,th steam cylinders in pairs, of 39 in., 



23 in. and 15 U di2.meter. U meter of \V ' plunger 
13 in., stroke 24 in. These pumps are 33 ft. 7 Ys in. in lcngth, 
9 ft. 8 in. wide and more than 6 ft. high. These powerful 
pumps will throw 1,750 gallons of water per minute, which 
is nearly 60 per cent. more. than the combined pumping 
capacity of the old Grand Central and Contention pumps. 
They will be placed at the water-level in chambers excavated 
for them, and two will be laid down there, one to be in 
reserve. 

Othcr pumps of the same type have been ordered and are 
under construction, that are proportioned to a 1,000 foot lift 
and will be ready to install when that depth is reached. All 
the above will be stationary and the falling water-level will 
be followed down by four movable pumps ealled sinkers. 
These will have 14 in. steam cylinders, water cylinders 8 in. 
and a stroke of 12 in. 'Each will throw 800 gallons per 
minute, an excess that is necessar.l to provide for moving 
them in succession without stopping the discharge of water, 

There will be four 200 horse-po'wer boilers of the Morri­
son corrugated internal fu rnace type, each 10 feet in 
diameter and 15 feet long. Crude oil w ill be used for fuel. 

This pumping plant will be one of the finest in America. 
It is of large capacity, but the lift required will be quite 
moderate. There is a large territory to be drained, for the 
seams and areas of crushed rock give the water access from 
one part of the District to another. 

The weight of all this material is above a million pounds, 
exclusive of the hoisting engines, which are already on the 
ground. The machine shop of the Contention and Grand 
Central mines has been refitted and is now in use. 

The great advantages resulting from the consolidation of 
interests, aside from the necessity of un ited centralized effort 
for the ul1watering, are evident. There is not only a great 
saving in the cost of administration but of working. Instead 
of independent hoisting works, each with a corps of en­
gineers, firemen and attendants, with the cost of maintenance 

~.~..:-....... 

of i4 endcnt shc:fts, one central hU ng plant st1Js 
for several claims. Instead of separate underground work­
ings without connection or unity the mining can be projected 
and carried forward on one comprehensive plan. The office 
\\"ork is lessened and centralized, and fewer large salaries 
have to be paid. Thus the cost of production per ton is 
greatly lessened. Costly and vexatious litigation is avoided. 

The rapid development of such great stores of mineral 
riches made every foot, indeed every inch, of length upon 
the lodes of great value. It is not surprising, therefore, that 
in the complexity of end lines and side lines, fractional claims 
and irregularities of locations all under different ownership, 
differences should have arisen which could be settled only by 
the conrts. 

Extent of Workings 
Important and costly suits were instituted, involving ques­

tions not alone of territorial right but of the nature and 
extent of the lodes, requiring the most careful underground 
surveys and the services of experts in mining and mineral 
deposits. vVe are indebted largely to this costly and ani­
mated litigation in 1882 for suites of elegant naps and sec­
ti ons of the mines and for the intimate knowledge gained 
of the structure, direction and value of the lodes and de­
posits. Since the consolidation of interests and the merger 
of properties and values in the new company their maps and 
data have become common property and are now deposited 
in the office of the Company at Tombstone. Dividing lines 
ha\'e ceased to be lines of contention and waste of energy. 

The many miles, said to be over twenty, of galleries, 
\; ;'iits, cross-cuts, shafts and winzes iri the several properties 
of the Contention-Grand Central Lode, especially those of 
the lower levels, are in good condition to-day and have be­
come the property of the new Company. These workings 
are of great value, giving as they do immediate access to 

y;;f , 



in exploration preparatory to deeper work. 
This combination is one of the notable examples of the 

value to the laboring man, and to the community at large, 
of the consolidation of interests. vVithout such unison the 
mines would lie idle to-elay as for nearly two decades past, 
hut by united effort they are re-opened; Tombstone is resur­
rected-repeopled-and is connected by rail with the great 
trans-continental lines. 

This beneficent condition has been largely brought about 
by the personal influence anel energy of Hon. E. B. Gage, 
now the President of the Tombstone Consolidated Mines 
Company, whose likeness from a photograph appears as the 
frontispiece of this' Report.'" 

Mr. Gage has changeel his residence from Prescott to 
Tombstone and now occupies the home and offices formerly 
the headquarters of the Tombstone Mill & Mining Company. 
He will give his direct personal attention to the work of 
development and operation of the consolidated properties, 
and will be aided by VV. F. Staunton, M.E ., General Mana­
ger of the Company, and formerly Superintendent of the 
Tombstone Mill & Mining Ct?mpany's mines, and also by 

* Mr. Gage was born in Pelham. New Hampshire, Oct. 2, 1839· He 
was educated in boyhood at the Common School, and at the age of 
fifteen entered the Preparatory School at Phillips Academy, Andover, 
Massachusetts, and went from there to Dartmouth College, where he 
was graduated in the Scientific D epa rtment in 1858. In the winter of the 
year 1877 he went to Arizona, and in April of 1878 he purchased an 
interest in the Grand Central :"Iines. then recently opened, and has 
been connected with t11at property eyer since as President and Superin-
tendent. 

In the year 1892 he took up the matter of the purchase of the Con-
gress Mine in Yavapai County fo r himself and his associates, and has 
since been connected with the property as the President of the Congress 
Company. For the past five years )'Ir. Gage has been the President of 
the Phcenix National Bank of Arizona. and one of the directors about 
the same length of time. He has served the Territory officially for four 
years as one of the Prison Commissioners, and was President of the 
Capitol Commiss ion during the time of the erection of that building. 
He is now one of the directors of the Santa Fe, Prescott & Phcenix 
Railway, one of the branches of the Santa Fe System. 

W. P.B. 

. .T. Gray, all of whom are su~J:;:~" ~len in h -ce mmmg 
business, with wide experience in mining generally, and have 
a thorough personal experience in, and knowledge of, the 
mines held by this Company. "-;" 

The relative position of the more important claims and 
mines are shown upon the map which accompanies this de­
scription. It is on a scale of 666 feet to the inch and exhibits 
at a glance the chief underground workings marking the 
course of the Contention Lode and of the several extensive 
bedded deposits of ore pitching towards the Contention. 

Water Supply 
Tombstone is supplied with water from the Huachuca 

:l\1ountains some 25 miles away, across the valley of the San 
Pedro. This water is gathered from the brooks of the higher 
canons in the pine forest region. It;s derived largely from 
the melting of the winter snows and 's excellent in quality, 
clear, cold and very pure and soft. It is received in small 
reservoirs and conducted to a seven-inch wrought iron pipe, 

. through which it flows do\vn the mountain across the valley 
over rolling hills and elevations to the distributing reservoir 
0 11 the hill above the Grand Central mine, from which the 
\\'ater is delivered to the mines and the city, under high pres­
sure. This reservoir is cut in the solid rocks and cemented, 
a lld is 365 feet higher than the corner of Toughnut and 
First Street. The principal streets have water mains and 
fire hydrants at the corners. These water works are said 
to have cost nearly half a million of dollars, and are in good 
condition to-day. The possession of such a water supply is 
o f great economic yalue to the mines and reduction works 
and greatly facilitates the resumption of active work besides 
its importance to the health of the place and the protection 
it affords against destructive fires. 

, ..: .ryrp------ J.. 
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Tombstone enjoys a most salubrious climate. It is con­

idered one of the most favored places for residence in the 

nining region of Arizona. The heats of summer are tem­

[cred by the elevation and dry air. The nights are always 

mol. The coldest days of winter are not sever'e, and out­

loor work can continue ,Yithout interruption from frosts or 

mow. 

(tbapter 'QC'wo-~eolom? ' -

~ RIEFLY stated, the rock formations of Tomb­

;. K stone consist of ancient sedimentary strata of lime­

lL.Y stone, shale and quartzite of Palreozoic age, prob-

" ably Carboniferous, flanked by granite rock of 

igneous intrusion and uplift, hy which, or from other causes, 

these strata were thrown into wave-like folds. These folded 

beds are cut across by a system of 1- 'utonic dikes and mineral 

veins. 

Folded Strata 

The folded strata present a succession of anticlines and 

synclines on a small scale as compared with the mountain­

making flexures of the Appalachian and other mountain 

chains, but of the same general form and nature. These 

folds are locally known as "rolls," and they may be traced 

along the chief arroyo or dry water course, where they are 

cut 'across by erosion, and also in some of the mines. They 

lllay be likened in form to the waves of the sea, or to a series 

of wrinkles, for the larger folds have still smaller sub­

ordinate foldings upon them. Some of the anticlines are 

rounded and arch-like, others are sharp and angular and 

broken. The amplitude varies from a few feet to many 

yards. Erosion of these folds brings to view at the surface 

double lines of outcrop converging to a point, or diverging, 

according to the pitch of the fold and the angle of the sur­

face cutting. A sketch, vertical section, representing folds 

vi ~ ible in the side of the Tombstone arroyo below the N orth­

west shaft will serve to .indicate the nature and form of these 
25 
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These folded strata have special importance in the dis­

tribution of one of the forms of ore deposit, for ores have 

been extracted in greater quantity from the upper or arched 

portions of the anticlines than from the troughs, or synclines. 

The folded structure of the Tombstone strata, as also the 

Occurrence of ores in the veins, and in bedded deposits, were 

described by me in a communication to the American In­

stitute of Mining Engineers in the year I882.* 

The original discovery of ore by Schieffelin, as already 

noted, was at the ou tcropping crest of one of such folds 011 

the Toughnut claim, where the anticline came up to the 

surface, and the upper layer had been worn away, revealing 

an ore deposit of broad extent fOllowing the bedding of 

limestone in the form often described as "blanket deposit." 

The crests of such folds or anticlines are not horizontal, 

but have a decided pitch or plunge below the surface down- . 

wards, distinct from the dip. In the Contention-Toughnut 

series this downward pitch is towards the Course of the 

Contention lode workings. 

It is found by a careful study of the underground works 

of the different claims that there are several parallel anti­

cl inal folds, locally termed "rolls," traversing the ground 

* The Geology and Veins of T ombstone. Arizona, by William P . 

Blake, F.G.S. Transactions of the American Institute of Mining 
Engineers, Volume X, pages 334-345. February, r882. 

... 

west~crf the Grand Central, Contention\J ead Center, 

quillity and Empire, and pitching towards these claims at 

snch an angle as to. intersect the dike and lode traversing 

these claims at a considerable depth below the water-:1.eve1. 

These phenomena are more fully described and illustrated in 

the chapter relating to porphyry dikes and lodes, to which 

reference is made. See pages 52-55. 

In addition to the granite and the stratified beds, so bent, 

crumpled and folded, there are intrusions of porphyry in 

the form of dikes coming up from unknown deep-seated 

sources, filling great clefts and fissures across the beds, and 

bringing with them, especially along the Grand Central and 

Contention claims, deposits of the precious metals-gold 

and silver. There is also a system of veins, marked by out­

crops of quartz, cutting the strata in a general east and west 

direction transverse to the axes or direction of the folds of 

the beds and making a slight angle with the general direc­

tion of the igneous dikes. 

Three GrOll ps of Strata~ 

There appear to be three distinct groups or series of strati­

fied formations in the Tombstone District. It will at least 

oe convenient to so divide them for purposes of description: 

I. The Contention and Toughnut Series. 

2. The Manganiferous or Luck-Sure Series. 

3. The Emerald Series. 

Each of these groups presents some radical differences of 

composition, structure, position, or age, justifying their 

separate consideration. All the strata have been uplifted at 

different angles, and all have been subjected to more or less 

breaking and dislocation. The phenomena of plication and 

folding are shown chiefly in the first or Contention Series 

of formations, in which the more extensive mines of the 

Di strict are found. The solid formations are much hidden 
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'superficial a 
. ments spread over the surface and generally known as 
"wash." This wash is often several feet deep, especially 
along the course of the larger arroyos. 

This surface accull1ulation as well, also, as the form of the 
surface; the hills and depressions, show that there, was a 
vast amount of erosion of the rocks; a cutting away of the 
formations since their uplift, and since the formation of the 
deposits of ore. This has important economic significance, 
as will be shown when the relation of the water-level to the 
ores is discussed. 

These three groups of formations will now be considered 
in succession: 

I. Contention--Toughnut Series , 

The nature and succession of the beds of the stratified 
formation can be seen in partial sections along the chief 
ravines and partly in the drifts, tunnels and shafts of the 
mines, but the best continuous section of a part of the series 
was obtained by boring with a diamond drill at a place where 
the strata were least disturbed, at the corner of Seventh and 
Fremont ~treets, in the city of T ombstone, to a total depth 
of 436 feet. ' Vater was reached at the depth of 432 feet 
from the surface. The underlying "vVhite Limestone" was 
penetrated by the drill twenty feet, but its thickness was not 
determined at that point. It is much thicker than the 
heaviest bed of blue limestone and is the lowest formation 
yet reached in the mining operations upon this group of 
rocks. It is dolomitic. The blue limestones are totally 
different in appearance and are fossiliferous, but the fossils 
are confused and broken and are not recognizable specifically 
but are apparently Carboniferous in type. . . 
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Formation. 'j' 

"cement"-Caliche .. 
2. Detrital, Clay with loose rock 

of limestone and quartzite . 55 
3. Shale, loose and broken. . . . .. 9 
4. Blue Limestone.... . . . . . . . . 2 

5. Broken Shale and Quartzite ... 17 
6. Blue Limestone............ 2 

7. Grey Quartz, iron stained and 
broken.. . .. .. .. .. . . . .... 8 

8. Black Shale, broken. . . . . . . . . 2 

9. White Quartz, iron stained . .. 10 

10. Black Shale, broken.. . . . . . .. 4 
I I. Grey Quartz, iron stained, 

60' 
69 
71 

88 
90' 

98 
100 

lIa 

II4 

broken .. . . -. . .... . . .. .... 8 
12. Black Shale .. _. .. . . . . . ... . 20 

122 t; n~ 
1240 Ag· 

13. Quartzite, Grey .. - - . . . . . . .. 4 
14. Black Shale ....... - . . . . . .. 8 
IS. Quartzite, Grey ............ 40 
16. Black Shale ............... 120 

17. Shale with calcareous seams.. 20 

18. Quartzite, brown stained .. - -. 13 
19- Quartzite, hard blue, with 

pyrites at bottom . ... ..... 21 

20_ Blue Limestone ..... _ . . . . .. 10' 

2 L . Hard Quartzite, iron stained. 28 

22. Black Siliceous Shale.. . . . . .. 2 

23- Blue Limestone.. . . . . . . . . .. 53 
::q. Black flinty quartz, limestone 

and quartzite (assay 3.2 oz_ 
silver).. . . . . . . . . . . . . . . . . 7 

25- Blue Limestone.. . . . . . . . . . . I 

26. Quartzite, Novaculite ... __ . _ 125 

27. White Limestone .. ........ . 

1280 

1360 
141 

1530 

169 

190 
20'0' 
228 

230' 
283 

290' 

291 

416 

'Water-Ievel .... - .. - . . .. . . . 432 

Bottom of Hole .... . - . . ... - 436 
The so-called quartzites of this part of the I!~g 

Section are very fine in grain without the usual 

granular structure, and may be properly called 

no\-aculites, or hone-stanes. This is true espe­

cially of the lower bed, 125 feet in thickness. It 

is a white, compact, dense rock, breaking with a 

conchoidal fracture and without visible grains . 
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resented bU s Section is 
sunnol1nteu \,/ overlaid conVrmably by shales and quartz­
ites, the quartzites being the highest rocks in the series. They 
are largely developcd on the Contention Hill and at the 
Grand Central mine, where they form the outcropping rocks 
dipping easte·r1y. They are grey in color, the sandy grains 
are distinct; diagonal or cross stratification i::; found, and 
they might properly be described as sandstones, not being so 

~ firmly consolidated and vitrified as typical quartzite. Similar 
sandstones crop on the Tranquillity claim, and they may 
be found in most of the cross-cuts on the different levels of 
the Contention mine and el sewhere. It will· be noted that 
shale beds form an important part of the total thickness of 
the series of beds perforated by the drill. The shales are 
generally thinly bedded, and are siliceous rather than argil­
laceous or calcareous. The outcrops are generally fissile, 
fusty and much broken, but in depth the color is much 
darker and often almost black. There is doubtless a general 
distribution of iron pyrites and perhaps of organic matter 
in these shales. By weathering, the pyrites are decomposed 
and the outcrops assume a rusty brown color and break up 
into fragments. 

The hills and slopes lying \yest of the Contention and 
Grand Central are underlaid by this shale formation, while 
lower down at the Toughnut and Goodenough the limestones 
appear at the surface and are succeeded by the novaculi te and 
the lower limestone, or dolomite, which crops out near the 
Combination Incline and is again found cropping out along 
the lower portions of Tombstone gulch towards the granite 
contact near Fisher's Mill. It is often referred to as the 
"lower lime" or lower "white lime" and also as the dolomite, 
to distinguish it from the upper beds of blue limestone, where 
the chief bedded masses of ores occur. There does not ap­
pear to be any well exposed outcrop of this lower limestone 
in depth, and its exact thickness is not made evident. In 
tracing out the structure along Tombstone gulch, several out-

s are found below the Defenc 
De portions of this lower series of rocks. 

The well-formed crest of a single anticlinal is a good ex­
ample of folding and at the same time shows a thick body of 
shale overlying a stratum of siliceous limestone, flrobably 
magnesian. It crops out in the lower part of Tombstone 
gulch not far from the contact with the granite near Fischer's 
Mill and is no doubt a lower member of the lower white 
limestone series. The crest or saddle of the bed is oct:upicd 
by a crushed up body of siliceous rock,-probably a siliceous 
shale. A bed of grey sandstone crops on the right and is 
probably repeated on the left but is covered by the overlying 

FIG. s. EXa711ple of an Anticlinal Fold. 

Q s L 

LL Limestone 5 5nale Q Quartzite 

wash. The shales are blue and brown in color and are silice­
ous. The portion of the rocks shown by the section repre­
scnts only a part of a succession of folds of siliceous lime­
stones, shales and sandstones, and it is fair to conclude that 
rleep explorations on the Contention Lode will eventually 
penetrate this series of strata. 
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II. Manganiferous 

Under this designation I place a series Df thickly bedded 

massive limestones in which ore-deposits characterized by 

large amounts Df manganese ore are found, 'and from which 

manganiferous silver Dre has been produced in quantities. 

This series of limestone beds is developed chiefly in the 

western and southern part Df the District in the higher and 

mDre hilly region west and south Df U. S. Mineral Monu­

ment No.2, and upon the mineral claims formerly known 

as the Lucky Cuss, Luck Sure, \\Tedge, Sunset, Knoxville 

(Stonewall) , Anchor and the Grand Dipper. 

The limestone crops out boldly at the Lucky Cuss shaft 

and west of it to the cDntact 'with the granite, along and near 

which the rDck is changed to. a white crystalline limestone. 

This limestDne extends around the end of the ridge sur­

mounted by the United States Mineral Monument No.. 2 and 

gradually rises to the tDP of the ridge, and as the distance 

from the granite increases the blue cDIDr replaces the white. 

And at the summit of the ridge southwards the limestones 

are nearly black and are much seamed with small veins Df 

white calcite. The general trend of the strata is east and 

west. An Dbservation near the summit Df the ridge some 

distance sDuth of the mDnument gave N. 8° W., dip 

West, 72°. 
Further sDuth the strike and dip change sDmewhat, with 

evidences of a curve or bend towards the Emerald Series. 

In these dark colored and massive beels opposite the Emerald 

and north Df the Emerald arroyo one Df the beels is character­

ized by the presence of innumerable l1jlinute el)crinal stems 

visible only upDn weathered surfaces ... ~here the stems stand 

out a little and give the rock a peculiar rough feeling to the 

touch. These little fossil encrinal stems are less than a milli­

metre in diameter. A freshly fractured surface does not 

show the presence of fDssils , but is fine, granular and sub-

... 

i-

crystanme. Chemical tests show the pre\dce of Dnly a Sh.dH 

quantity of magnesia in this rock, and it cannot be classed 

as a dolomite. An analysis of the KnDxville limestone, a 

blue and cDmpact sample from the west end Df the mine, gave 

90.75 Df lime carbonate, 2.85 of magnesia carbonate and 5.20 

per cent Df silica. This and the following analyses were 

made by Mr. Fl'ani< C. Earle for Mr. Goodale. 

The limestone from the main working shaft of the Lucky 

Cuss near the cDntact with granite, a white and crystalline 

rock, gave Dnly a trace Df magnesia and 6 per cent. Df silica. 

A. sample representing the general character of the limestone 

of the Luck Sure belt was also without magnesia and had 

only 2.41 per cent. Df silica. 

The chief mines in this series of rock are the Knoxville, 

Lucky Cuss and the Luck Sure. These have been liberal 

producers of manganiferous silver ore. This ore occurs in 

irregular seams and bodies in the midst of the altered lime­

~lo l1es . 

Mr. Charles W. Goodale, who for several years was gen­

eral manager of the KnDxville Mine, has directed special 

;l ttclltion to. the silver-bearing manganiferous ores of the 

Lucky Cuss, Knoxville, Luck Sure and Wedge mines, named 

ill the order of their importance. At the date Df his paper, 

July, 1887,* these mines had produced over 750,000 ounces 

of silver. 

The limestone belt in which the Knoxville ore-bodies occur 

is about 1680 feet wide and rests on granite on the north. 

T he same authority states that in cross-cutting the lime­

~Lo l1e from the mine a great variatiDn in its character was 

,-,bserved, some portions were so siliceous as to apprDach the 

n2 ture of quartzite, but the greater part of the rock contained 

9-+0 per cent. of lime carbonate. No certain evidences of 

5tratification in these Knoxville limestones were observed. 

The Dres Occur in these rocks in close association with the 

" * Transactions of the American Institute of Mining Engineers, 

v olume XVII, page 767. July, 1887. ' 
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oxides of ma~,."lnese in the l_ ,h of irregula~ipes, which 
are more particularly described in the chapter elevated to the 
description of the veins or lodes, in which also a discussion 
of the probable origin of the f!langaniferous ores will be 
found. See Chapter III, p. 43. 

Massive Conglomerate an~ 
Breccia 

By crossing the limestone ridge from the Luck Sure claim 
in a southeasterly direction into the valley of Lucky Cuss 
gulch a very different group of rocks is found in a double 
line of croppings of massive conglomerate standing nearly 
n'~ o;:r' :::·e. It extends in a general southeast direction from the 
U. S. Mineral Monument NO.2 across the Luck Sure, the 
C. O. D., Mizzen Top, Anchor, Telephone and Grand Dipper 
claims to the Rattlesnake claim where it disappears under 
the thick deposits of the Emerald Gulch. 

For the greater part of this distance, especially where 
the croppings are near to the heavy croppings of limestone, 
this broken formation is made up of well-rounded pebbles 
and bowlders of limestone, mingled with pebbles of quartz 
and pebhles and bowlders of feldspar-porphyry. There are 
also intercalated layers of sand, the whole appearing to be 
a stratum of coarse and sandy conglomerate, such as would 
be formed along a coast by wave action-a regular beach . 
shingle. As, however, we trace out this conglomerate reef 
to the top of the hill above the Lucky Cuss and reach the 
vicinity of the quartzites and novaculite, the fragments of 
the reef change in character and are made up largely of the 
adjoining rocks, thus indicating an origin by shearing-a 
shear zone. But there are bowlders of more distant origin, 
making it difficult to give an explanation of the origin of this 
peculiar breccia and conglomerate, which requires further 
study. , 
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This ridge thus gives evidence of a strong, sharp, synclinal 
flexure, terminating, or running out, just above the Lucky 
Cuss. It is either a synclinal fold or a double shear zone, 
and in either case forms a strongly marked division between 
the heavy croppings of the Lucky Cuss and Luck Sure lime­
stones on the west and the hills which are believed to be 
formed of the Contention-Toughnut series on the east. The 
fuld extends nearly parallel with the Luck Sure limestones 
(or a part at least of its course and terminates in a bluff-like 
il ill above the Lucky Cuss while the croppings of the novacu­
lites or siliceous shaly beds bend around the hill, parallel with 
one or more thin beds of limestone lower down the hill. This 
strongly developed change of formation leads me to question 
the supp<?sed conformity of the Contention series with the 
1112 11ganiferous series. There seems to be a break in the con­
t:nuity of the strata along the eastern side of this synclinal 
fold . But this is not clearly made out, and the relations of 
these formations are admitted to be extremely obscure and 
difficult to unravel, requiring further study and accurate 
mapping. The structure so far as it could be determined 
i:> clearly synclinal, with the axis of the trough pitching 
~outheasterly. The northern highest end forms the top of 
the hill overlooking the Lucky Cuss. The novaculites and 
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one, at lea\Jt the beds o-lnestone app 
conglomerate and to pass in V-like outc rops each side of the 
ridge. The limestone on the west side, adjoining the 
granite, is possibly folded upon itself. 

The limestone largely developed at the Lucky Cuss is inter­
stratified with white novaculite (generally called"quartzite" 
in the camp.) T hese beds with the limestone are gener­
ally regarded as the equivalent of the white limestone under­
lying the Contention and Toughnut beds. It is supposed 
that this lower limestone is here uplifted from below the 
series of blue limestones and shales and that these blue lime­
stones and shales rest conformably upon the limestone of the 
Lucky Cuss, which in its turn is supposed to rest conforma­
bly upon the next underlying series I have designated as the 
Emerald Series, which includes the heavy quartzites of the 
Ajax Mountain. In other words, all the formations men­
tioned are regarded as lying in parallel beds from the upper 
sandstone of Contention Hill to the base of the Ajax quartz­
ite and even lower. This appears to be the view held by 
Mr. Staunton, Mr. Gray and P rof. Church. · It greatly sim­
plifies the subject and may be the correct interpretation of 
the phenomena. It may be the correct solution of what I 
believe all of these careful, clo~e obsen-ers regard as a diffi­
cult problem, especially as it is presented along the eastern 
base of the Lucky Cuss hill, between the blue limestone series 
and the Lucky Cuss limestones. 

Professor Church, in a recent communication to the In­
stitute of Mining Engineers/' represents in a section entire 
conformity of the forrtlati on from the Randolph limestone 
at the base upwards through the Ajax quartzite, the Emer­
ald limestone and the Lucky Cuss limestone and Herschel 
quartzite to the Contention series. 

" The Tombstone. Arizona. Mining District, by John A. Church. 
Transactions of the American Institute of Mining Engineers. New York 
and Philadelphia, meeting F ebruary and May, 1902. 

III. 
In the ·western part of the District, beyond the manganifer­

ous series from a deep gulch on the Ecstasy Claim eastward 
to and across the Emerald Claim, there is an interesting 
series of beds of limestone shales and quartzites cropping 
with extreme regularity and all dipping eastward at an angle 
of about 30°, north and south strike. The upper members 
consist chiefly of massive limestone weathering with a rough 
rugose surface forming the mass of the mountain back of 
and south of the Emerald mine. This limestone res~s on a 
series of argillaceous limestones with many shaly partings 
forming sharply defined linear croppings. Then under a bed 
of shales there is a foundation of regularly bedded clean 
quartzites of vitreotts even grain, somewhat colored red with 
oxi de of iron, and over 400 feet thick. These quartzite beds 
resemble those of the Huachuca Mountains. They are regu­
larly and evenly bedded. They do not resemble in composi­
tion or position the sandstone beds of the Contention series. 
They are apparently lower in geological horizon and older. 

FIG. 7. Sketch Cross-section of the Emerald S eries. 

Limestones Arii llaceous Beds Quartzit. 

The rough rugose limestone and dolomite of the Emerald 
is very different in its appearance from the limestones of the 
Luck Sure, which last are darker in color, often quite black, 
like coal, and traversed by innumerable small seams of white 
calcite_ This kind of limestone is largely developed on the 
ridge south of the U. S. Mineral Monument NO. 2 and it is 
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In~ffong cont 
This of itself --is a .... vide separation in age between the rocks of the two 
series. Moreo\"er the strike or trend of the Emerald series 
is very different from the trend of the limestones of the Luck 
Sure, and there appears to be a line of break or demarcation 
between the two groups following the general course of 
Emerald Gulch. The lines of strike of the two series of beds 
here make an included angle of about I ::WO. 

It is also to be noted that the great beds of regularly strati­
fied quartzite cropping in the Ecstasy Claim if prolonged on 
their line of strike northward, would pass through or under 
the Luck Sure limestones and the well-defined croppings of 
the Lucky Cuss without the probability of conformity. 

. It thus appears that there are great lithological and struc­
tural differences between these two series of rocks. 

I therefore conclude that the Emerald series is entirely 
distinct from the Luck Sure series and that the two systems 
are separated by a great dislocation in an approxii11ately east 
and west direction. 

Comstock Hill 
An elevation a short distance north of Tombstone consists 

of a remarkable series of stratified limestones generally in 
thin layers alternating with siliceous beds all standing on 
edge and mnch altered by the underlying granite uplift and 
by plutonic dikes. This alteration consists in the loss of 
color of the limestone, it being changed from blue to white 
and in the formation of crystalline silicates, especially of 
idocrase (vesuvi?nite) . 

There is a thin dike of diorite on the south side of the 
summit shO\ving at intervals, and on the eastern slope of the 
hill a cropping of similar rock some ten feet or more in 
width. The direction or strike of the beds is generally nearly 
east and west (N. 85°- 900 VV.) at the summit, but this 

• 

FIG. 8. Sketch Cross-section of Comstock Hm. 
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Wash Limestone Dike Limestone Wa.h 

The accompanying sketch cross-section of the hill will give 
an idea of its general form, and v·{ Llle ::,(rata, which disap­
pear on all sides under the gravelly accumulations of the 
plain, the "wash," which conceal the contact with the adjoin­
ing gianite. This hill is surmounted by the United States 
Mineral Monument NO.5. 

These Comstock Hill strata appear to me to be the equiva­
lents of the similar series of beds observed at the Emerald 
Claim and west of it. They do not resemble the ore-bearing 
series of limestones of Central Tombstone, with which there 
does not appear to be any connection. I am not able to cor­
relate the two groups of strata nor to show the correlation 
of the Comstock Hill series with those of the Emerald except 
by similarity of lithological characters and stratification. 

The bordering granite sweeps around from the contact 
above Fisher's Mill to the foot of Comstock Hill and appears 
to have been the chief agent of metamorphism of the series 
of limestones as a ,'vhole, while local metamorphism is due 
largely to the intruded dike. These Comstock Hill dikes 
do not appear to have any special significance regarding the 
ore deposits of the camp, and so far have not. been found 
to be ore-bearing. 
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The Contention-Tough nut series appears to have been a 
region of considerable faulting of moderate extent. T~e 
surface of the region near the T oughnut workings, and those 
of the Goodenough and Way Up presented abundant evi­
dences of dislocation. So also the upper levels of the Con­
tention mine developed the presence of several faults by 
which the normal clip and position of the strata were much 
disturbed. The shifting of a block of the Contention lode 
to the westward on the Head Center gave cause of costly 
litigation. It gave the appearance of two parallel veins. And 
at. other points the dislocation and overlapping of the parts 
of the lode give, practically, the effect of two or more lodes 
on the same level. This condition was discussed in my paper 

of 1882. 
Among other interesting phenomena of the formations 

of the Contention and Toughnut series there is a remarkably 
well-defined break and fault plane across the strata far be­
yond the lode showing in the left bank of Emerald gulch 
some distance from the south end of the Grand Central 
ground between the Grand Dipper and the Bunker Hill 
claims. It shows in one side only of the gulch. One side of 
the break consists of a body of shales standing on edge, of a 
dark color but hard and siliceous. These are cut off at nearly 
right angles by the slip or break. The other side of the 
break is formed of a nearly vertical wall of rocky fragments, 
the result of the crushing movement, cemented together by 
mfiltrated lime-carbonate, like caliche. It makes a firmly 
cemented mass of large and small blocks and fragments of 
limestone, shales and quartzite, evidently the crushed-up 
strata through which the movement took place. The blocks 
are angular. The full breadth of this crushed zone is not 
shown as the cemented mass passes under and is covered by 
the wash. An attempt has been made to show the break in 
plan by the annexed illustration. 

.... 

The outcropping beds are cut diagonally across by the 
gulch, showing a succession of siliceous shales, quartzite and 
a red and green schistose rock to a bed of hard blue lime­
stone about sixty paces up the gulch. These beds trend N. 
76° to 80° West magnetic, · and are nearly vertical. The 
trend of the fault-plane is North about 10° to 20° East, 
magnetic, and its dip is 820_83° eastwardly. The extent of 
the throw could not be determined as the detrital material of 
the surface covers the strata from view. The movement may 
have been vertical as well as horizontal. 

This faulting plane gives every evidence of being of con­
siderable extent. If prolonged northward in the direction 
seen at its only exposure in Emerald Gulch it would pass 
through the series of locations lying east of the Grand Cen­
tral and the Contention, and would be approximately 
parallel with the Contention dike. In the other direction, 
northward, it would intersect the Bunker Hill and Rattle­
snake claims toward U. S. Mineral Monument No.6. Other 



Rhyolite 
An area of rhyolite is found on the State of Maine claim. 

This is far outside of, and west of, the other claims and 
groups. The ore-deposit, or vein, is also in a very different 
group of rocks, being in a plutonic mass of syenitic quartz 
porphyry of a grey color and fine grain and very hard. The 
XXX Mine adjoining is in similar rock, and is opened by an 
incline at an angle of 300 dipping westward. The strike of 
the quartz vein is nearly magnetic north and south. 

East of the line of these claims there is a belt of rhyolitic 
rock in vertical layers, tufaceous and fragmentary, trending 
N . 200 East, and still further east, a second belt of quartz 
porphyry and of rhyolite zoo to 300 feet wide. Granite does 
not appear, but the contact of these rhyolitic and porphyritic 
plutonic rocks with shales is found near to the Last Chance 
h ') ~~s~ on the Charl eston road. 

Granite 
This is a compact homogeneous fine-grain granitic rock 

without stratiform or gneissic structure, and is no doubt in­
trusive. It crops for some miles in the direction of Fair­
bank and forms an abundance of large rOLlnded bowlders of 
di sintegration. This rock has a pleasing grey color j is easily 
worked into good building blocks and was used for the 
Schieffelin monument and for the foundation blocks of the 
hoisting and pumping engines. 

It appears to have risen into the midst of the Tombstone 
formation and forms a broad belt, or dike-like mass, ,Yest of 
the Lucky Cuss and Old Guard claims. It is bordered on the 
western side by conglomerates, shales, quartzites ,mel lime­
stones, the relation of which to the stratified formations on 
th e east of the granite cannot be ascertained without further 
sun'eys and a good map. 
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r' sented in the Tombstone District: 1. Veins or 
r Ji' ""i 'NO distinct classes of mineral deposits are repre-

: lodes. 2. Interbedded or Blanket Deposits. 
: ; The original discovery was made upon the 

outcropping of a blanket deposit found in close association 
with the main bed of blue limestone and, in fact, replacing 
a portion of the original bed. 

T he d~?8S its in "reins will be first considered. 

Porphyry Dikes and the Veins 

The sedimentary and folded strata are cut nearly at right 
angles by a succession of plutonic dikes trending a few de­
g rees east of north and south of west. Five such dikes have 
been recognized: the Contention, Empire, Hawkeye, Quarry 
cLl1d the Northwest. These dikes cut the country in nearly 
vertical planes. They occupy fissures or breaks in the strati­
fied rocks and are found traversing the. granite rocks also. 
They undoubtedly extend to great depths in the earth. 

'Veins and impregnations of quartz are associated with 
the dikes. In some of them the quartz is closely intermingled 
,y j th the mass of the dike, in others the quartz is formed in 
distinct but parallel veins or forming an acute angle with the 
trend of the dikes. From these facts and others we may 
justly conclude: 
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ether, or 
in near sequen&....) time, and tU the siliceous",,.,:Posits rep­

. resent emanations from deep-seated, probably thermal 
sources. 

The chief dike of the District, generally known as the Con­
tention dike, will be first described. 

Contention-Grand Central Lode 

The porphyry dike of the Grand Central and Contention 
mines extends not only through these claims but through the 
Head Center into the Tranquillity and beyond into the Em­
pire. It may be regarded as the one great leading vein or 
lode of the District. While the dike is a crystalline igneous 
rock which has broken through and disrupted all the strati­
fied beds in its path, it is so closely connected with siliceous 
layers and impregnations and with the deposits of gold and 
silver which are found not alone in quartz alongside of the 
dikes but in the substance of the dike itself as to permit of 
its being regarded as the lode. 

Its general course or direction is north and south. It cuts 
the rocks indiscriminately, but in places follows the bedding 
of the disrupted strata. It is thu~ bordered in places by 
shales, by quartzites, or by limestone. 

There are dislocations by faulting which give the sem­
blance of two or more parallel dikes, as for example, on the 
207-foot level of the Contention, equivalent to the first level 
of the Head Center, a representation of which is given in 
the annexed plan of a portion of the ground between the 
North Shaft of the Contention to and including the cross­
cut drift north of the Head Center Shaft. Shales, quartzites 
(or sandstone) and limestone are here shown traversed by 
the Contention dike (Fig. 10, p. 45). 

.; 

FIG. 10. Porphyry Dike with Adfacent Beds-Dislocated. 

. 
~ i777T7lPorphy ~ ~ . 
~Sand$tone ~ and L.:oas ~ Shales ~ Lil'T'estone 

The breaks and throws of the dike may be further illus­
trated by a second :::, : :;,~p l ,: fO!1Tl d on thF' ':258-foot level in the 
long cross cut from the South Shaft westward into the Flora 
Morrison, where there would appear to be three dikes near:ly 
parallel to each other. The chief faulting plane here trends 
north 250 to 300 west and dips to the northeast. It is marked 
by a heavy belt of crushed material of a bright red color. The 
distance of the throw appears to be not less than 250 feet. 

The dip 6f the strata is eastward at an angle of 45 to 50 
uegrees (Fig. I I, p. 46) . 

The thickness of the Contention dike is variable. In the 
cross-section westward from the shaft shown in the plan it 
measures 68 feet from one wall to the other. About 500 feet 
north it suddenly diminishes to a few feet from side to side. 
This is indicated at the extreme right hand or north end of 
the plan (Fig. 10) where, also, a bed of limestone comes in 
between the porphyry and the shale. It is possible that there 
is a second break or dislocation at this place. F our'hundred 
feet further north there is a sudden expansion of the dike on 
both sides of a mass of shale. 
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The dominating importance of the Contention lode in the 
Tombstone District is convincingly shown by the number 
and extent of the workings upon it, as repres,ented on Map 
Fig. 2-The Contention Lode, page 22. These workings 
extend for a great distance through the many claims and, in 
the aggregate, number many miles, and alI above the water­
level. 

Origin of the Ores 
This dike, ""ith its accompanying quartz veins and ore­

bodies, is the great leading source of the ores, and is followed 
by the miner in his search for paying ore-bodies. It was so 
followed in the Grand Central, the Contention, the Head 
Center, Tranquility and others, and may be followed at the 
present day with every promise of success to great depths 
below the water-level. Indeed, there is no reason to question 
the probability of the ore-boclif:'s extending as far downward 
as in lodes in other districts. It is more than probable that 
the porphyry dike of the Conten tion group, was charged with 
mineral sulphides at the time of its intrusion, and that the 
adjoining beds were also mineralized by the contdct. · Or, 11 
the metals ,"vere distributed in the mass of the sediments the 
dikes produced the conditions favorable to the concentration 
and deposition of the ores. The question of the origin of 

:\-
~~~ 

e permits of much theoretical '-.,.u ssion, but 1 _ 
practical or economical significance aside from the facts of 
the presence and distribution of the ores. That the paying 
ore-bodies' were found alongside of and in the dike is a 
familiar fact to the miners and engineers who worked and 
explored the mines along its course. The opinion and COll­

clusions regarding the existence of paying ore-bodies in depth 
helow the water are based not alone upon the mode of occur­
rence or form of such ore-bodies in the extensive group of 
mines worked to the water-level but, also, and convincingly, 
upon the known ascertained existence of bodies of ore below 
the water-level. For a further discussion of this subject see 
beyond under Chapter V, The Lodes in Depth: 

A few theoretical details and considerations respecting 
the origin of the impregnation of the rocks and lode with the 
noble metals may have some interest and practical applica­
tion. Reference may be made to my description of the lode 
read at the Washington meeting of the American Institute 
of Mining Engineers in February, r88r, from which the 
following extracts are made: 

"The dike has a distinct vertical lamination or structure 
through most of its substance and is more or less penetrated 
by veinlets of quartz. In some portions it is highly crystal­
line and nearly barren, and in other portions it consists 
chieAy of a feldspathic base in which the feldspar crystals 
are obscure. It passes into a felsite, ' ''''hich in the decayed 
portions of the dike, and where it is slaty in structure, might 
be rnistaken for the partly decayed shales or quartzites. 
Large portions of the dik? are so much penetrated by quartz 
as to consist largely of it, and the mass might be called 
quartz, although close examination shows the presence of 
feldspar. ... 

"There is a considerable amount of mineralization of the 
dike by iron pyrites disseminated irregularly in the mass 
tlsually in cubical crystals, most of which have dissolved out, 
leaving cavities only, indicating the former presence of the 
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pyrite, makin 
of quartz." 

The quartz vein lets appear generally to. be later in origin 

than the dike (thaugh they naw seem to be an integral part 

of it) and they may have been caincident in arigin. The 

extensive decampasitian and kaalinizatian of the feldspar 

seen on all sides may have yielded the silica. 

Again quating from ~he descriptian in 1881 : 

Metallization of the Dike 

"The time and manner af metallization' of the dike may be 

cansidered as apen questions, far a salutian af which we must 

\vait until the mining extends below the permanent water­

level of the farm ation. It seems most prabable that the rack, 

at the time of its intrusian, was pyritous, and the strata ad- · 

jaining it 110. daubt ,,'ere. It is nat impassible that there may 

haye been a cancentratian af the preciaus metals in the dike 

fram the surraunding beds, the result af the decay and 

change af the pyrites diffused in the strata. On the ather 

hand, we may suppose that the dike has been the source af 

the silver and gold \ye find in and about it. 

"In either case the vertical laminated or stratiform struc­

ture parallel with the walls has been an impartant facto,r in 

the distributian of the metals, and in the changes and modifi­

catians of the original canditian af the dike. vVe may readily 

canceiye of such vertical planes af structure affa rding planes 

or lines of least resistance to. vertical movements, .-while the 

abutting ends af the strata, in contact with the walls of the 

dike, wauld affer great resistance by friction. The candition 

of the dike alang a great part a f its caurse seems to sustain 

and verify this hypothesis. There has evidently been cansid­

erable mavement of parts af the dike upan itself, reSUlting in 

the formatian af heavy clay seams and brecciated layers of 

parphyry and quartz, sometimes occupying a medial positian 

g '("rT~d ike, ~-c:rrrret il11~-cn:' one;,r 

g the line cf contact with the c6'C::lry rocks. StK:7seams 

and brecciated ground are sometimes wanting, and the struc­

ture andconditian af the dike remain unchanged." 

That the dike has suffered extensive mo.vements since its 

consalidatian is shown an mast af the levels of the mines; 

in additian to the lateral dislocations by faulting, as already 

shown, there have been sliding movements along the walls of 

the contact with the sedimentary beds, and portions of the 

dike have slid back and forth upon themselves, resulting in 

the formation af extensive bodies of soft clay ar Rucan, like 

the gauge ar selvage af mineral veins. There is also. exten­

sive fracturing of the abutting edges of the stratified beds 

shawn by a crushed bardering mass of breccia several feet 

thick, by which the original bedding is obliterated. And 

when this fracturing passes through beds which have been 

previausly mineralized there is a mingling af ore with the 

fragments af the wall racks-ore which is already crushed 

and can easily be mined. FIn the upper levels large quantities 

of such already crushed are were found . The presence of 

much highly-colored ~ed h,ematite in such crushed zones is a 

good indicatian of paying are. At many places an the 600-

foot level the smaoth slickensided walls af the dike are 

FIG. I2. Section of the Contention Dike and Lode. 
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The structure of tlte dike at two distant points is shown by 

::he annexed drawings of places where ore occurs both along­

~ic1c o f and ill the d ike ( Fig-s . 12 and 13). 

The Contention dike, or rather the fissure which it occu­

pies, appears to have been opened a second time, permitting 

(])f a parallel intrusion of another variety of plutonic rock 

of a darker color and finer grain containing hornblende or 

angite. It is probably a diabase. It may be seen cropping 

at the surface on the west side ot the feldspar porphyry dike 

south of the Grand Central pump shaft. A similar rock has 

recently been noted by me in a short cross-cut to the west 

from the main dike on the 600-foot level of the mine, near 

the bottom of the Sulphuret Shaft, in close association with 

rich ore lying between it and the feldspar porphyry, as shown 

in the section, Fig. 13. 

FIG. 13. Section of the Contention Lode .on the 6oo-foot 

Level. 
/ 7 / 
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Again, I find recorded in my notes of 1881 a dark colored 

"black" porphyry at t \;y·o places on the west side of the dike, 

on the third or 207-foot level of the Contention, and in 

each place accompanied by bodies of ore. The notes also 

show that this was upon the 309-foot level (206 feet of Head 

Center), a dark colored rock containing gold; "a compact, 

fine grain, dark green rock or hornblendic porphyry with 

scales of gold in it, and chloride of silver in yellow crusts 

:and patches." The rock seemed partially altered to steatite. 

... 

jwer-e-not c 

fined to M limestone contact with the po}p·d'yry alone, b 

were found also at the contact with shales and with quartz­

ites. On the third level north in the Head Center ground, 

ore was found in 1882 next to the contact of the porphy ry 

and shale, with ore, also, in the shale, which at that point 

was quartzose and schist-like, as if altered by the dike and 

the accoI"Dpanying silic'eotls emanations, or infiltrations. 

FIG. 14. Section of the Contention Lode from the North 

Shaft Westward on the III Level. 
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This cross-section shows the intersection of different beds 

by the dike, and a brecciated seam, or broken up zone, in the 

midst of a mass of shale. 

The West Side Vein 

The West Side vein has been extensively worked and has 

produced a large amount of ore, as may be seen from the 

l ~dJlllar statements of production. From the original dis­

cO \'ery on the Toughnut claim the fissure was followed west­

\\'a rclly leading to the second roll, or anticline, and following 

the fissure eastwardly it led to the other roll, or anticline, in 

the \Vay Up Claim. In parts of its course it is barely more 

r - . 
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l11~ns 

of Wisconsin, O arge enouglU permit of thU w of solu­
tions of the ordinary and noble metals for ages, by which 
heavy deposits have been made not alone on the walls of the 
fissure but in the adjacent limestone. It has been worked to 
a depth of 500 feet or more. 

The vertical longitudinal section foll owing the \Vest Side 
vein, herewith presented, serves to show not only the succes­
sion of anticlines and synclines cut by this fissure, but the 
distribution of ore in the fissure as marked by the portions 
stoped out, indicated by the shading (Fig. IS, p. 53). 

It should be noted, first, that Shaft NO.3 reaches to the 
water-level through a continuous chimney or body of ore 
deposited opposite the shales and limestones. Second, that 
another shaft reaches ore-bodies formed opposite the 
"quartzite" and on the top of the white limestone; thus 
showing that the ore-deposition on the plane of the vein is 
not confined to anyone kind of wall-rock, although the lime­
stone appears to have been most conducive to the deposition 
of ore. 

Bedded Ores-Blanket Deposits 
But while the porphyry dike of the Contention group, with 

its impregnation of quartz and the precious metals, is the 
important constant source of \·alue. it has been noted from 
the first that the contiguity of beds of limestone has hac! 
an important influence upon the mineralization. Limesto'ne, 
as usual in metalliferous deposits, has here acted as a precipi­
tant. And in this District it appears to have acted not only 
chemically but mechanically, by its form. or position, with 
respect to the vein-system. 

The bulk and greatest value of the bedded or blanket ores 
are found along the crests or anticlines of the limestone. And 
the ores are deposited in greater quantity at and near to the 
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vein. The ores also extended in workable masses for a 

greater distance from the vein on the lower side than on the 

other, or up-hill, direction of the pitch. 

It appears also that each vein, fissure, or crevice crossing 

the folds of the rocks has contributed to the formation and 

maintenance of the deposits of ore in the arches of the rock­

the anticlines or saddles-along the line of the pitch from one 

side of the District to the other. Reference is here made to 

the map and sections, part icularly to the map (No.2) show­

ing the extent and direction of the stoped ground on the 

Toughnut and Goodenough claims extending eastwardly 

from the Defence fissure to the West Side and the 'Nay Up 

fissure, and from thence into the Girard, Hawkeye and 

Little vVonder towards the Contention lode. 

The accumulation of paying ores in the crests or saddles 

of the folds having thus been shown to be general in the Dis­

trict, and it likewise having been found that there is local 

enrichment and deposition at the points \"here these fold" 

are intersected by dikes or lodes it becomes of great practical 

importance to determine the nu'mber and the direction of the 

folds. To this end numerous observations have been made 

by Messrs. Staunton and Gray upon the form and pitch or 

the ore-bodies. The results have been carefully plotted upon 

a series of sections following the crests of the main folds ami 

shO\,ving their dowl1\\" ard pitch to and under the water-Ie\'el 

down to the point of intersection with the Contention lode. 

where it is expected to find heavy accumulations of ore, and 

such accumulations not alone in the bedded rocks but in th e 

lode itself. 
It is interesting to note that the accumulation of ores in the 

crests 'Of the folds or anticlines of rocks is found to a remark-
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e degree in the gold mines 
ribed by Rickard. ':' 
Such deposits are there known as "saddle reefs," the ores 

being accumulated in the saddle-like folds of the beds. 
It is noteworthy that the ore deposits in Australia are not 

confined to one layer but that they occupy successive layers 
one under another, but always in the crest of the arch and 
below it rather than above, or on the sides of the folded beds. 

The shaded or hatched areas upon the map show the por­
tions which have been worked out chiefly upon the claims 
formerly controlled and worked by the Tombstone Mill & 
Mining Company. It is not supposed that any important 
masses of ore remain in or near these stopes, but in their 
extreme downward extension, to and below the water, other 
similar ore bodies may be found. It is a}'?.QY.o.?s.i91~. that. 
other blanket deposits may be found in the but pa!"tia!ly ex:. 
Plore~d region 'northeast of the ol(C~vorkings. . . ~._ ...... "'-.- .. '--
·····TaKiiig the"stoped areas of ti,e ci, ief blanket deposits as 
marking the chief lines of flexure (anticlines or rolls), the 
general direction of the longer axes is found to be N. 600 -800 

VV. Four main lines of flexure or saddles are strongly 
marked. If some of the lesser flexures are enumerated the 
number 'would be increased. 

1. Anticline through the Defence, Intervenor, West Side, 
Sulphuret, thr~ugh the Flora Morrison (near the new shaft) 
into the Contention. Approximate direction N. 680 W. 

2 . Anticline through the Toughnut, Girard, towards the 
T ranquillity, H ead Center and Contentment. Approximate 
direction N. 680 W. 

3. Anticline. Goodenough into H awkeye and Little vVon­
der. The major axis of this blanket, if prolonged, would 
pass through the Empire and Sih'er Thread to the N orth 
Point claim. Approximate direction N . 700 W . 

* T. A. Rickard. Transactions American Institute of Mining En­
gineers. And recently in the Engr. Min. Journal. March 29, 1902. 
Volume LXXIII, page 440. 
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denough ar 
and the westenl'd1d of the vVamp· N. 77° \ 

Other flexures to the westward of No. I, the "Defence 
Roll ," are known to exist, notably at the Tribute, Bob Inger­
soll and Blue Monday, but are not sufficiently opened up to 
permit of a particular description. 

The rock of the whole intermediate region is no doubt in 
a flexed or crumpled condition, but the flexures are hidden 
from view by the heavy surface accumulations of "wash." 

The line of pitch' of the chief blanket deposits, or in other 
words, of the anticlinal folds to which the deposits conform, 
is invariably toward the Contention lode or its prolongation; 
and the angle of pitch, or the inclination to the horizontal 
water level, varies from 10° to 15°· 

The section giyen on page 80 (Fig .. 19), drawn on a scale 
of 400 feet to I inch, aml following the 'Vest Side anticline] 
shows this inclination, or pitch, and the distance to which the 
blanket deposit has already been worked out, and the distance 
remaining on the pitch down to the intersection 'vvith the 
Contention lode, in " 'hich distance, or area, ore ' may be 
found. The portions worked are indicated by heavy black 
lines. It will be noted that for a part of the distance there 
were three snperimposed beds following three layers of lime­

stone. 
The section shows, also, the probable depth to which the 

prolongation of these deposits, or of the limestone beds in 
which the deposition occurs, would extend below the present 
water level at the Contention lode. Assuming that the same 
pitch continues beyond the explored portion this depth 
should be from 150 to 250 feet. Other sections give similar 
figures, assuming that the angle of pitch remains constant. 

Inasmuch as there has been found at the places where the 
anticlines. have been intersected by veins an enrichment by 
greater deposition on the lower side of the planes of intersec­
tion it is not unreasonable to expect to find similar conditions 
on the lower or eastern side of the Contention lode if the 
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cement. 
It appears, also, that the rolls or anticlines pitching under 

the Empire and Silver Belt and adjoining claim towards the 
northern end of the Q:mtention lode have been less explored 
than the others, and that they perhaps intersect tile lode at a 
greater depth, and may form important ore-bodies yet to be 
reached when the water is removed. 

Knoxville Mine 
This mine in the southwestern part of the District beyond 

the Lucky Cuss and Luck Sure is in the limestone of the 
T "r1.":, (\1<:.<:. ?!1d Luck Sure series. It had been opened up 
in the year 1887 to a depth of about 375 feet, as shown by 

·a 100igitudinai vertical section given by Superintendent Good-
ale in his paper in the Transactions of the Institute of Min­
ing Engineers.'~ 

. This section exhibits a series of pipe-like ore-bodies or 
"chimneys" extending from the surface diagonally down­
ward, eastwardly from the surface to and below the third 
level. There are four of these chimneys or ore-chutes which, 
as far as then explored, had produced over 12,000 tons of are 
containing at least 7,000 tons of manganese oxides. These 
ore chimneys pitch eastwardly at an angle of about 45°, or 
from 40° to 50°, and follow a crevice, or plane of cleavage, 
having an easterly and westerly strike, thus conforming to 
the direction of the structure of the beds of limestone which 
is found to be about N. 78° E. magnetic. Four of these ore­
bodies or chimneys were more or less united near to the sur­
face. Three of them were developed to a depth of 400 feet 
and the fourth to ISO feet. 

The plane of the crevice was a sure guide to the ore-bodic's, 

* Volume XVIII, page 9II. 
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laDle," an 
ing in the creU like clay or \,.Jgue. The c~it!Ons were 
thus very similar to those seen in the lead and zinc regiolls. 
of vVisconsin, and which conditions, in fact, occur in the 
limestones on the \Vay Up and other claims. in the Conten­
tion and Toughnut series in the heart of the T ombstone Dis­
trict. Mr. Goodale describes the filling of these chutes or 
chimneys as follo'ws :'~ 

FIG. 16. S ection of the Kno.t"'uille Mine. 

( EAST ) 

AR"\lNA. 
1884. 

VERT ICU S!,CT~ON THROIJ~ l'I 
CEiT!R OF Ct..A\ M WITH SIO! 

E\.a\l:~~o~NOjs~~;:~t;GS. 

SCAL~ 100' 

"There ,,,ere no indications of ore until the drifts were 
within a iew feet of the 0i·c-bodies,. where the 'walls of the 
crack were stained with black oxides of manganese and some 
carbonate. Small detached pockets of pure manganese oxide 
also indicated proximity to the chimneys, but these small 
bodies carried very little silver. The filling of the chimneys 

* Transactions American Institute of :Mining Engineers, Volume 
XVII, page 768. 
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ty 
It is not improbablu at a searchirVamina­

tion would have di scovered the rarer oxides; braunite, man­
ganite and hausmannite. The gangue was quartz and calcite,. 
galenite, cerussite, pyromorphite, cuprite, mel<lconite and 
malachite were occasionally observed, and the assay showed 
a little gold." 

Origin of Manganiferous Ores 
The question of the origin of these manganiferous ores in 

deposits apparently the result of the decomposition and re­
placement of the enveloping limestone by solutions has ex­
cited much interest and considerable discussion. After a 
somewhat hasty visit to the mine while it was being worked 
by Mr. Goodale I formed the opinion that the manganese 
was derived from portions of the limestone containing pro­
toxide of manganese similar to the massive beds of pink 
limestone bordering or associated with the Franklinite and 
red zinc ores of Sterling Hill and Mine Hill, Sussex County, 
New Jersey, which, after being quarried and exposed to the 
weather, gradually assume a brown and even a black color. 
This view was strengthened by finding fragments at the 
Knoxville mine of pink colored limestone, which, on 
analysis, gave me o. I per cent. of manganese, a small 
quantity, but enough possibly to form large bodies of man­
ganese ore if the solution and segregation was sufficiently 
extensive. 

At the time of my recent visit to the claim (1902) I 
looked in the waste piles for evidence of quantities of such 
limestone in the mine and was not successful. It is probable 
that the samples I had were from some masses of secondary 
deposition. Since, also, the operations upon the Lucky Cuss 
Claim disclosed a body of manganese sulphide-the mineral 
species Alabandite-the mystery to me is solved. Alabandite 
is the sulphide of manganese, and I have no doubt that the 
original included masses or kidneys of this sulphide, formed 

..-./' 



'com' 
position and O pitation, o£Onanganese (Joi the pipes 
or chimneys, the solutions having spread laterally and down­
ward along the crevices, enlarging them by the corrosion of 
the walls with the formation of the pipe-like ore-bodies of 
manganese oxide, and, in places, th(:! deposition of calcite, 
snow-white in part, and in other places possibly containing 
manganese oxide. 

This explanation of the origin of the manganiferous ores 
would make clear the origin of the peculiar and irregular 
forms in which the ores are found . They occupy irregular 
crevices without the tabular form characteristic of the filling 
of deep-seated fissures. It may be safely assumed that the 
extent of such ores, laterally or in depth, depends upon the 
magnitude of the original bunch or pocket of sulphide which 
has undergone decomposition. Deep mining below the water 
may be expected to encounter, as in the Lucky Cuss, un­
changed masses of manganese sulphide. Masses above the 
water and exposed to atmospheric influences have undergone 
oxidation with the formation of oxides precisely as is the 
case with sulphide of iron. The source of the silver and gold 
in the manganiferous ores is no doubt the original manganese 
sulphide with which they are combined or closely associated. 
Analyses of the alabandite will throw light upon this 
question. 

From tests and analyses made at the Massachusetts In­
stitute of Technology it was concluded that the portion of 
the silver in the ore (not in the sulphide) which \vas not in 
combination with chlorine was united with copper, antimony 
and sulphur as in the mineral species grey copper, or tetrahe­
drite. Analyses of milling ores sho\yed from 42 to 74 per 
-cent. of sesqui-oxide of manganese, and from 18 to 25 per 
cent. of silica, in round numbers, with various other constitu­
ents in small quantities, including the precious metals. 

All of the chimneys yielded ore assaying from 30 to 50 
ounces of silver per ton near the surface. 
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The Lucky Cuss Mine, situated a short distance below 
U . S. Mineral Monument No.2, is the deepest mine in the 
camp as respects the water-level and the geological horizon. 
It is opened on or adjoining the contact of limestone with the 
granite, and also on the line of one of the veins crossing the 
series of anticlines and synclines and prolonged beyond the 
limestone into the granite, where the fissure can be plainly 
seen, and has been explored sparingly by a succession of pits 
from whlch ore can be taken. 

FIG. I7. Section of the Lucky Cuss Mine. 

Water level 

At a depth of 490 feet in the shaft water was encountered . 
This mine has yieided over $400,000 in value of ore. The 
ore was good to the v.:ater level and below it. It assayed well 
in gold and silver and lead. Free gold has been found and a 
telluride is reported. The ores are manganiferous, and a 
considerable amount of manganese oxide has been taken out. 
The interesting mineral-the sulphide of manganese "Ala­
bandite"-occurs here in the limestone under one of the in­
truded tongues of granite or dike rock. 

The accompanying drawing represents the mine in longi­
tudinal section. It shows the form of the ore deposits, and 
the several shafts and levels extending to and below the 
water (Fig. I7). 
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. A very interesting illus­
tration has . been prepared 
for me by . Engineer 
Staun-ton shovving the 
comparative geological 
position of the chief shafts 
of the District as respects 
the geological horizon 
penetrated in each case. 
The vertical section of the 
fo rmation is in accord 
with the view held by Mr. . 
Staunton and others that 
t he manganiferous lime­
stones underl ie the Con­
te~tion and T oughnnt 
series conformablY. It 
shows at a glance that 
ores have been found and 
mined in all the forma­
tions. 

I 

QCbapter jfour-~b£ ~robttctiou 
:T'. HE value of the aggregate production of gold 

i ' and silver from the mines of Tombstone is 
r· placed by competent judges at not less than 
' . $34,000,000. This is partly from records of 

yield and is partly from estimates. 

Table ' of Production to 1882 
At the time of the publication of my paper upon the Geol­

ogy and V eins of T ombstone in the year 1882,* the output 
of the precious metals, gold and silver, up to the first of 
January, 1882, aggregated $7,359,000, and over $3,000,000 
had be~n disbursed in dividends. This product was dis­
tributed among the following-named mines and mills: 

Tombstone Mill & Mining C('mpany .. $2,7°4,936.33 
Contention Consolid.ated . ... ....... , 2,703,144.39 
Grand Central. . . . . . . . . . . . . . . . . . . . 1,050,875.30 
Head Center . . . . . . .. . . . . . . . . . . . . . 191,520.5 2 

Vizina ... . ... . ... . ... ... . ..... ... 526,716.98 
Ingersoll ...... .. .. .. ... ....... . . 15,000.00 
Sunset . . . . . . . . . .. . . . . . . . . . . . . . . . 15,000.00 
Corbin M ill .. . . . . . . . . . . . . . . . . . . . . 40,000.00 
Boston Mill. . . . . . . . . . . . . . . . . . . . . . 112,007.83 

Dividends. 
T ombstone Mill & Mining Company . . $1 ,100,000.00 
Contention Consolidated . .. .. . ... .. 1,375,000.00 
Grand Central ...... . ..... ' .. . . . . . . 600,000.00 
Vizina ..... . . . . . . .. ,. ... . .. . ... . 80,000.00 

It is the opinion of Mr. J. ivV. Dean that the Tombstone 
District has yielded at least $40,000,000 in value that can be 
accounted for. 

* Transactions of the American Institute of Mining Engineers, Volume 
X, pages 334-345. May, r88r, to February, r882. 
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ho ha~~~~ lurmlliar 
operations of O camp since U discovery 1'J s~atement 
made to me: some years ago, before the consolidation, · says: 

"About 1887 it was reported that the T ombstone District 
had produced something over $34,000,000. Official records 
show that the Grand Central gave $7,000,000 ($2,000,000 
dividends) and a large amount for improvements ,and pur­
chase of other mines. The Contention gave $6,°3°,142-
$2,575,000 in cli\·idends. T he T ombstone Mill & Mining 
Company gave about $8,000,000, but have no data as to divi­
dends. * The Head Center &: Tranquillity Company took out 
over $600,000, but spent all in improvements and litigation. 
The Vizina, $7°0,000; Watervale Company, $600,000; T ele­
phone Company, $200,000; other mines' that we have no 
record of, about $7,000,000." 

These figures show the relative importance of the chief 
properties at that time as producers. Corroborative data 
from other sources and some further historical notes may 
here be presented relative to the three leading groups of 
mines; the Contention Consolidated; the Grand Central and 
the Tombstone :Mill & Mining Company. 

The Can ten tion Consolidated · 
Patrick Hamilton, in his Resources of Arizona, published 

in 1884, wrote of the Contention property, that it was first 
incorporated in 1880 as the \Vestern Mining Company, 
which, about tile close of the year 1881, on the consolidation 
of the property with the Flora Morrison and 600 feet of the 
south end of the Sulphuret, was changed to the Contention 
Consolidated Mining Company. 

" In 1882 the company extracted a total of 25,017 tons of 

* Mr. \V. F . Staunton, formerl y superintendent o( the T ombstone Mill 
& Mining Co., states that the net earnings of this company were ol'er 
$2,000,000, of which $1.500,000 was paid jn dividends and the balance 
absorbed in litigation and purchase of property. 

--,,-~-. 

.1 UIJI,U .)t V I "'-.. UHlN .L " oj .U-.,L "'''L...., 

n average tr:r-.z;086~ pert..Tj ' tho "-~-nht p 
63~~rs of bullion, valued at $1,676,,25.96. 

" In the first five months of 1883 the ore saved and treated 
amounted to 13,652 tons, which produced 205 bars of bul-
lion, valued at $553,085.91." :. 

At that time there were five levels opened; the depth of the 
main shaft was 600 feet, and the amount of underground 
workings on all of these properties in the consolidation, in­
cluding drifts, cross-cuts, winzes, raises, intermediary levels, 
etc., measured twenty miles. 

The following tabular statement shows the value of the 
yield of the Contention Company for one year (1882) : 

January .. . . . . . . . . . . ... . . . . . . .. $121,886·33 
February .. . ... .... ....... . . . . . 128,726.01 

March .... .... ...... .. ... .. . .. 148,704. 15 
April. . . . . . . . . . . . . . . . . . . . . . . . . 126,152.69 
May . . . . . . . . . . . . . . .. . . . . . . . . . 116,820.03 
June . ........ .. . : . . ... . . . . . . . . . 166,041.22 
July . . . . . . . . . . . . . . . . . . . . .. . . . . 148,017-43 
August. . . . . . . . . . . . . . . . . . . . . . . 154,5II .64 
September. . . . . . . . . . . ... . . . . . . . 152,173.74 
October .. . . . . . . . . . . . . . .. . . . . . . 139,328.39 
November .. .. ... . ............. 144,226.84 
December . . .. . ....... . . . . . . . . . 133,766.31 

T otal . .. . . .. .. . . .. . ... ... . $1,678,354.68 

The Grand Central Mining Co. 
The first cl aim of this group was one of the earliest located 

and one of the largest producers of the District. It adjoins 
the Contention on the south and is one of the group consist­
ing of the Grand Central, the Grand Central South Exten­
sion, the Naumkeag and the Leviathan. Also the Emerald 
and other claims ""ere under the same ownership and control. 
~-\s early as the year 1882 the shaft had reachecl a depth of 
600 feet, and the principal le~els and openings had been 
connected with the Contention. Full reports of the value 
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at t'Ile pro 
for a period of V t months anW irteen days ~no Decem­

'ber 31, 188r , was $r,061,520; <llld during the last six months 
of that period monthly dividends of $50,000 each were paid, 
aggregating $300,000. During the same time an equal 
amount ($300,000), advanced to erect the company's mill 
and plant, was repaid. ;" 

The 30-stamp mill was located on the San Pedro River, 
about two miles aoo\'e the Contention mill. About 90 tons 
of ore were raised daily and worked at this mill. 

This large mining property and milling plant was fro111 the 
first under the able and conser\'ative management of Mr. 
E . B. Gage, who resided on the property, and directed its 
operations. Some interesting facts recently conununicated 
by Mr, Gage regarding the ore-chutes of the Grand Central 
NIine will be found under the head of Chapter V-The 
Lodes in Depth (page 7S), 

Tombstone r-Aill and ~Aining Co. 
The several properties of this Company were for many 

years under the efficient management of Professor John A. 
Church, whose systematic and complete reports upon the 
progress of operations and on the " 'eight, fineness and value 
of the bullion produced permit of the presentation of figures 
in detail for several years of the most active operatioll s. 
Some of the latest figures are f rom the annual reports made 
by Mr. VV. F. Staunton, while superintendent. These tab1e~ 
all have special value as concise records of what the mines 
produced from the blanket or interstratiform deposits. 

The mines of the Tombstone Mill & Mining Company 
reached the greatest producti,'eness they have e\'er known 
during the year April I , 1881, to March 31, 1882, the total 
yield havin o' becll : 
, ~ 

'" Report of the Director of the U. S. Mint upon the annual produc­
tion of Preciotls Metals in the United States. Pages 314'313. 

I 
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re.~ 

1mber of bars •... .. ........ .. . . ..... 
ude Bullion ... .. .... ..... , .. , .. .. , .. ~.""/'390, 763.00 oune 

Fine Gold.. . .... .. .. .... .. .. .... .. .. .. .. 2,462.84 " 
Fine Sih·er. ..... . ... · · ··· .. · .. · .. ···· ·· · 1,198.II8 ·92 

Approximate market value: 
Of Silver ............... ' ........ ... .. ...... , .. $1.325.04°. 2::; 
Of Gold .. .... .. ... ... , ..... . ......... ,...... 51.006 .9° ' 

Tota l . .. .. . ........... . . ... . ...•. . , ... . $1,376,047. 1 3 

One ton of are has yielded on the average: 
Of fine Silver, 41 ounces . .. . ..•... .. ..... market value, $45. 60 

assay .. 53 .02 
Offine Gold, 0 .084 ounce.. .. . .......... 1.74 
Total market value per ton . .. .. ... .. . , . , . . . , . , .. , ... ,. 47·34 
Total assay v.alue per ton . .• , ....... , •... , . ....... ... ,. 54 . 76 

Ore Production 
October I, 188'1, to March 31, 1882 

Ko.6 Combina tion Main Shaft North Wcst ,,'('!oit Side Total 
Tons Ton. Tons Tons Tons 'Tons 

October .. , .. , 1,361. 25 85 2 .'04 368 . 87 03. 64 2,665 ·80 
November . , . 1,147.56 1,023.04 248 .77 45.31 2,464. 68 

D ecember.· . .. (3 1,264 ~ 97 1.021. 70 264·ot 88.80 2,639.48 

Jail., 1882 . . . :.> 1,496 . 25 1,470 .94 261.00 66.60 3.294.79 
February .... ::: ::: 1,442 ·95 1,136 . 80 181. 24 54 · 73 2,815 . 72 .- c 
~farch ....... "0';: 1,564,83 1,324 .72 167,78 44.78 3.102. II 

... " 
Second 6 mo. tr. = 8,277. 81 6, 829. 24 1,491. 67 383. 86 16.982 . 58 ... .-

e;.Cl 
12,792 .68 508.02 Total .... , ..... Il,946 ·35 2,600. 56 29.2II .66 

"" 

Bullion Product 
April 1, 1881, to March 3 1 ,1882 

Net Value Silver Finen-ess Gold F'inene!\.s Base Percent. 
Ounces S il ver Ounces Gold iVle tals Hase 

April,'81 :383.5 54.78 70,942 .83 859 263 .00 .003 II,288.1714 ·1 
1\1:ty .. ,. 92. 806.69 79,17°.76 898 268.29 .003 8,723·57 9 ·9 
June.... 135.4<)6.08 1[8. 781.64 885 192.28 .001 15,203.08 11.33 
Jul y.... 123,245 .31 [07,617·97 887 201.56 . 001 13,582-47 11.19 
August.. 151 ,279.1, 133,199.12 S<)6 178.25 .oot 15 .223.63 10.25 
Sept... . 1II,49'. 97 C17.5 20 .o4 877 172.16 .001 13,557. 80 12.19 
I st6mo. $697,877.97 607,232.36 1,275·54 77,578 .72 --

October. SII4,22g . 70 97.694 .96 85 1 174.06 .0015 17,015 . 79 14.8 
Nov... . Il2,og2 .73 97,789.62 829 183 · 74 .0016 20,386 . 19 17 · 3 
Dec.... 130,730.26 1I4,387.44 825 170.84 .0012 23.970.16 17·3 
Jan.,'82. 130,1,6.05 II2,272.52 922 257.19 .002 Il,9IO ·75 9. 6 
Feb .... l!O,165.,2 9l),732 ,68 860 254.91 ,0022 15,875.91 13 7 
March .. 79.084.H 68.909.34 740 146.56 .ooT6 24,039 . 68 25·9 
2d6mo. $682,459.00 590.886 .56 -::: 1,187.30 113.198 ·48 ~ 

Total.$I,380.336 .97 1.198, TI8 .92 862 2,462.84 0.0017 190,777 . 20 13 .72 

• = ~ 



t. ....... ... . . 
lCSS, Silver. ... _ . .. ..... ....... _ . 

.. Gold ..... ....... . ...... . ........ 1.7 
percentage Base Metal~... .......... . . ... 137.2 

The product from April I, 1882, to March 3'1, 1883, was: 
Ore mi ned ....... , .. . ..... , .. .. . . .. . ...... .. • 21,991. 02 tons 
Ore mi lled ... ... ....•.... ..... ................ 21,47~.00 " 
Fire clay and limestone mined for furnace....... 60.67 " 

The mill produced: 
Number of Silver bars .. . . . '" . .. .. ..•.. .. .. 232 
C~ude ~L ' lion (Mint weight) .. . ....... .. ... , 642,830.02 oU,~ces 

·Flne Sliver ............. ....... .... . . ..... 532,372.03 
Fine Gold.... . .. . .... . .......... . ....... 1,813.00" 
Base Metal . ..... . . ... " . . . . . . . . . . .. . . . . .. 102,823 .82 " 
Market value of Silver, deducting discount, freight 

and shortage ... . ... . . ....... . .... ... . ... .. . $ 565,790 .67 
Market value of Gold........ .. . .. . ........ ..... 37,474.71 

Total . .... ... ..... . . ..... .. ... ........... S603, 265 .38 
The furnace produced .. , . . . . . . . . . . . . . . . . . . . 2,708 bars 
Containing fine Silver sold . ........ ..... .. 40,883.5 7 ounces 

.. " Gold " .... ... ...... .... 298 . 81 " 
Lead " .. . . .. ... ...... .. 263,333 .00pounds 

Market value of furnace product, deduct ing 
freight and charges . . . '" . ... ...... . . $5 5.062.3 1 

Base Dullion on hand. . . . . . . . .. . . .. . . . .. . . . 6,000.00 

The t o t;] l marketed product of the year's work was: 
Silver, 573,255. 60 ounces . ... ... .. ........ . value, $609,960 . 85 
Gold, 2, II 1. 81" .. . . . . .. .. ... .. . .." 43,487 .93 
Lead, 131. 67tol1s .............. ... ... " 4,878 ,91 

8658,327. 69 

Bullion Product 
April I, 188'2, to .March 3 I, 1883 

( By Mint returns) 

X o. of Gross \Veight Silver Golc.l Base Metal 
Bars Ounces Ounces Ounces Ounces 

April , 1882 . ..... . . ~O II2, 86"·30 75. 258.24 25 7.58 37,3-18 .48 
May .... .. . .... ... 30 76 ,Olj·30 35.631. 71 102.55 40. 23 3·0~ 
June ...... . . . .... 18 49, I.:t0·70 47. 649. 62 42.39 I.448.69· 
July ... .... ...... 20 5~ . 020.<)0 51 ,154·01 50.08 2,81 6.81 
August ........... IS 42,021.90 41. I46.0~ 50.64 855. 22 
September . . ... . . . IS 49,357·35 48.755. 54 97·04 ~i-l. 77 
First 6 months .. . " 141 383,422 .45 299,595. 16 600.28 83,227.01 
October ......... .. r6 4~,9S 3. 10 43,55I.95 163.42 I .267.73 
November .. . . . .. r6 43,032.00 38,297. 2 4 202.00 4,532.76 
December . . ... ... . 14 39.717.50 35 .364·6r 157·S3 4,195. 06 
January. I8S3 . .. " 12 3".~49·IO 30,072 •OI 169. 45 4. 207.6 .. 
February . .. . " ... q 38,845.70 ' 36,375.10 219. 55 2 , 25 1,05 
~Iarch ........ . . .. !.2. 52.559.00 49, Il5·96 300.47 3,I4 2·5i 

91 253.586.40 232,776.87 1,2I2.72 19.596.81 
Total for year ... 232 637.008.85 532,372.03 1,81 3.00 102,823·8z 

lver 
Gold . . ....•....... 

Percentage, Base Metal. . . . . .. . . . . . .. '.-.~ ....... .. .. . _~:,,::,,:2.. 
1,000. 00 

Ore Production 
April 1,188'2, to March 31, 1883 

Lucky 
MainWorks Combination West Side" Cuss Defence Northwest Total 

Tons Tons Tons Tons Tons , Tons 
April, 1882 .. 1,21I.67 1,393 . 12 6I.55 t~4.06 2,810.40 

May . .... . .. 1,187 .72 1,39o.8~ 53 .02 143. 28 2,774. 86 
June.... ... I08.23 1,469. 21 177 . 32 1,754.76 
July.,...... 104.02 1,522.05 257 .46 1,883·53 
August .. ... ' 367 . 75 1,334· 53 198.57 l,goo .85 
'September .. 366.52 895 . 81 533. 08 78. 20 1.873. 61 

First 6 mos . . 3,345.91 .8,005.56 1,28I.00 78 . 20 287 · 34 12,998 .01 

.October. . ... 504 .65 460. 03 746.87 148.84 Lima'::'do
ne 1,860·39 

November... 481.70 463 .04 . 764.58 164 .53 50 .00 Fire Clay 1,923. 85 
December... 494.21 373.95 766.17 152. 83 Tribute lI.OS 1,787. 16 
January, 1883 336.32 61.80 635·90 133.00 ... . 37.50 1,167. 02 
February.... 230 . 37 63 . 20 570 .30 17·35 50.78 12.12 932 .00 
March .. .... 257 .48 45.68 768 .90 185. 53 65. 00 ...... 1,322 .59 
'5econd6mos. ~ 1.467.704.252.72802.08 165 ·78 60.67 8,993. 01 

T otal for year 5,650.64 9,473. 26 5,533 .72 880 .28 165.78 348 .01 21,99I.02 

The operations of the year, April I, 1883, to March 31, 

1884, were as follows: 

Ore mIlled . ....... .. .... . ... ··· · ·· · •········ 
Limestone mined . . ...... . ....... ..... ...... . 
Ore milled . .. .... ..................... .. . . . . 
Tailings concentrated. . . . . . . .. . . .. . . . . . . .. .. 
Ore and F l ux smelted .. . ... . .... : ... .. .. .. . .. 

The mill produced: 

17,4IO.79 tons 
log·73 " 

16,042 . 67 " 
16.969. 00 " 

1,527. 85 

Number of Silver bars ....•.•••. •• • .••....•.• • ••. . •••••. 169 
Crude Bullion . . ........ . .. . . ..... .•.•... . 466,395.05 ounces 
Fine Silver ... ... . ....................... 402.063.89 .. 
Fine Gold . . . ..•••... . .. . ... . . .. . . ... . . .. . 1,896 . 27 
Base Metal ............ .. ...... · .... ·.... 62.434. 89 
Market value of Silver. deducting all charges 

but transportat ion ... . .. . ................... $431,739.92 
Market value of Gold. deducting Mint charges... ... 39,195 . 91 

Total. ......•.... . . .............•..•.. ·· .$470,935. 83 

The furnace produced ......... . .......... , • II,85 I bars 
Weight of product... .. ... .. . ..... . . . .. .... 654·47 tons 
Containing fin e Silver sold . ....... . ........ 193,560 . 70 ounces 

" .. Gold ".. . ...... ..... ... . 1,178 .60 .. 
Lead ".... .. • .. .. .. . .. ... 645. 84 tons 

Market value of furnace product, .deducting' 
charges. . . . . . . . . . . . . • .. . . . . • . .. . . .. . . . $254,267. 22 

.~ 
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pany and its PI' 
tion of metals is as 
marketed proclnct : 

Ore 
T ons 

June-Septemuer. IS7') . .. . . . ~ .02 5. 00 
October, IS79-March, 1880.. 3,733.00 
April-September, 1880 .. .. .. 7.242.00 
October, 188o--March. 16Sr .. 9,:;63. 05 
April-September, 1881 ...•.. 12,229. 08 
October, 188I-:'Ilarch, 1882 . . 16,982 .58 
April-Septemher, 1882 . ..... 12.998 .01 
October, r882-;\Iarch. 188J . . 8,993.01 
April-September. 1883... . .. 8.545 .12 
October, 1883-~Iarch , 1884.. 8.975.39 

table 

Gold 
Q unces 

2 84. 86 
450 . 60 
745·70 

1,099.42 
1,275 · 54 
1,187 . 30 

600.28 
1,212 · 72 
1,734· 54 
1.340 . 34 

Silver 
Ounces 

12,), 215 .81 
137,375. 06 
392.017. II 
474.831. 77 . 
607,232.26 
590,886.56 
299,595 . 16 
23 2 .776 .37 
299,297· 75 
296,326 . 84 

Lead 
T ons 

T otal.. ··· ·· ·· ·· · •.•• 91,086.24 IO,93I.30 3,459.554. 69 

131. 67 
266·48 
379·35 
777 ·50 

Ore was mined and marketed from the Ll1cky Cuss and 
West Side claims as follows: 

Dry Weight 
Tons 

..--The Ore Contained~ 
Silver Gold 1.ead 

Ounces Ounces Pounds 
Lucky Cuss, Apr. I ,'8S,to Apr. I , '89. 2,566.423 107,978 . 66 1,519.27 68,501 

.. .. Apr.I ,'S9,tO J uly I ,'S9. 687.264 25,706 .94 355·66 
West Side, Apr.l , ·S8,toApr. 1,'89. 4S0.796 -10,674 . 03 893.49 70, 298 

.. .. Apr.l, '89,to July I , '89 . 150. 797 12,663.89 240 .63 13,980 
Total. " . ................ 3,885.279 187,023.52 3,009 ·u5 152.779 

Ore ""1.5 min 'Cd and marketed dL~ring the year July I. 

1889, to June 30,1890, as follows: 

Lucky Cuss . . . 
Sulphuret. . . . . 
Northwest " .. 

TOlal. . 

D ry Weigh t 
Tons 

2,487 .532 
500 .319 
274·367 

3,262.21S 

..--The Ort Con tained--.. 
Silver Gold Lead 

Qunces Ounces P ounds 

IlO,953 · 63 1,161. 03 61,193 
42,4II .44 966.35 -l4, SlS 
23,895 .48 38 .7 1 58.674 

177,260.55 2.1 66. 09 164,695 

A "erage Grade 
per Ton 

Silver Gold 
Ounces Ounces 

44. 60 0.466 
S4·77 1. 93 1 
87.09 0 .141 

Shipments to the smelter for the year ending June 30, 
1891, were as follows: 

A \·erage Gr=tde 
..--Con t er.ts~ per'"Ton 

Dry Weigh t Silver Gold Lead Silver Gold 
Ton s Ou nces Ounce", Pounds Ounces Ounce.;; 

Lucky Cuss Mine ..... 2.270. 865 124,6Sr.S9 1,68r.87 !.f5,313 54. 905 .H 
\V.Side·Sulphuret:'l! ine 1.105 .252 SI,00~ .58 1,526.90316. 136 73.29 1.38 
Northwest Mine . ..... 45 S.oo2 :;0,751.46 98.69 Il6.S36 67.14 .215 
Assay Office, Clean-up !.f. 8S4 773 .96 S.IS 2,082 52 .00 . 55 
Charleston Slag Dump 42.406 2,5 69.9 1 23.67 6,066 61.07 . 56 

Total ........ 3,891.409 239,801. 80 3,339 . 31 586,4336 1.625 . S53 

I 

'. -A. ------

Lucky Cuss Mine ........... . 
West Sicle-Sulphmct Mille ... . 
Northwes t Mine ....•.. .. .. . . 
Toughnut Mine . ... . ..... .. . . 
Assay Office. Clean.up ... . . .. . 
Charleston. . . . . . .. . .... .. •• 

Total.. ............... . 

Dry Wci\:ht 
'fons 

2,663 .63 
1,489.77 
1,413 .06 
1, IOI.6g 

16,97 
322·70 

7,027.82 

Lead 
Pounds 

Lucky Cuss Mine. . . . . . . . . . . . 280,606 
West Side-Sulphuret Mine... 381,912 
Northwest Mine .•... .. . .. ' " 262,407 
Toughllut Mine.... . . . . . . . . . 248,956 
Assay Office. . . . • . . . . . . .. . . . 2,476 
Charle~ton . . . . . . . . . . . . • . . . . . 86,469 

~--Contents--~ 
Sih'er, OUllces Gold, Ounces 

116,973.40 1,253·53 
99,025.61 1.688 .87 

124,061.79 500 .94 
97,455.42 603. 29 

899.35 8.82 
22,ogo.17 152.35 

460,505.74 4,207 : 80 
...-Average Grade per Ton~ 

Silver Gold Percent. 
Ounces Ounces Lead 

43·58 
66·47 
87.79 
88.45 
53·00 

.46 
I.I3 

· 35 
·55 
. 52 

5·24 
12.82 
9.30 

II·30 
7 · 30 

Total.. . . .. ....... .. . . 1,262,826 65.52 . 598 8.98 

Shipments to smelters for the year ending with June 30, 
1893, were as follows: 

....---Contents-~ Average Grade per Ton 
~1ines Dry \Veight Silver Gold Lead Silver Cold Percent. 

Tons Ounces Ounces Pounds Ounces Oz. Lead 

Lucky Cuss .... . ... 3,728.93 93,801.93 430.63 193,328 25.15 .II 
West Side- Sulphuret. l ,183·89 57,547.92 971.12 179,659 48.61 .82 
Northwest.. . . . ... . . 1,.P7.35 124,253.19 256.82 288,990 87.05 .18 
Toughnut . ......... 2,095.62 II6,200.58 1,288.68 541,208 55.45 .61 
Charleston . ........ 16.59 361.55 2.98 1,824 21.80 .18 

TotaL ....... 8,452 .38 392,165. I7 2.950.23 1,205,009 46.39 .35 
Total previousyear . . 7,027. 82 460,505.74 4,207 .80 1,262,826 65.52 .59S 

Value of the Ores 

2·59 
7.58 

10.12 
12.91 

5·50 
7. 12 
8.98 

There are two classes of are produced at the Tombstone 
mines-the milling ores and those best adapted to smelting. 
Both classes a re high grade. They yield gold, silver and 
lead. The average value o,f the are worked by milling in 
1881 was reported as $70 per ton. It is said and believed 
by competent judges familiar with the yield of the ores of 
the Tombstone District that the general average value was 
$45 per ton, being the highest average value ever reached 
in any important district on the Pacific Coast. Averages 
of samples and the certificates of returns from the smelters 
sustain that claim. The figures given in the preceding pages 
may be consulted for detail of the returns from large quanti- t 

f 

I 
! 



mines. 
'-' - -A recent assay of a sample taken by me from the lode on 

the 60o-foot level of the Contention, a few fect above the 
water level, showed the presence of 47.07 ounces of silver 
and 2.31 ounces of gold, worth $47.74 per ton, or a total 
value of about $76 per ton, estimating the silver at 60 cents 
an ounce. Samples taken by Mr. Gray, selected-ore, ran as 
high as 3.2 ounces gold and 98 ounces of silver. Examples 
might be multiplied, but returns on.1arge lots as shipped are 
more satisfactory. Reference is made to the description of 
the Contention lode, in Chapter V , for a report of the result 
of more recent assays. See p. 78. 

The lot of ore from the Tranquillity Mine shipped in 
April, 19()2, 40,224 pounds, yielded per ton gold 2-4 ounces; 
silver, 98 ounces, and contained 14 per cent. of lead, making 
a very desirable ore for smelters. According to Mr. J. vV. 
Dean, one of the former owners, the smelting ores shipped 
from Tombstone in 1899 averaged in value from $4,000 to 
$6,000 to the car load; assuming the car load at 20 tons this 
would be from $200 to $300 per ton in value. Such ores 
"'ere selected so as to justify the great cost of hauling and 
transportation, but with a railway connection, and possibly 
a smelter in the camp, ores of a much lower average would 
be worked profitably. . 

Increase of Gold Relatively to 
Silver in Depth 

The bullion produced from the ores, especially from those 
of the Contention lode, consisted largely of gold. The rela­
tive amount of gold and sih-er varies with the different mines 
and ores. In the year 1881, at the Contention, the gold 
formed 20 per cent. of the total value, but as greater depths 
were reached the value of the gold increased to 25 per cent. 
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anket deposits as well as for tV eins. _ 
In the Toughnut and Goodenough claims the ores carried 

.a lit.tle gold it the surface, but in depth they carried $30 per 
ton in value in the ore-chutes pitching towards the Empire 

·claim. 
An increase in the amount of gold relatively to silver in 

the lower levels of the Grand Central was noted in 1882. It 
is said that the value in gold at that time ranged from $85 

to $112 per ton. 
In the \Vest Side claim the ore in the upper levels carried 

about $7.66 per ton, with an increase of $13 per ton in the 
.ores from the lower levels. The ores from the deep workings 
.on the Sulphuret claim carried about $20 in gold per ton. 

In the Contention the gold content increased as compared 
with the silver, as already indicated, and it is rep<;>rted that 
at 75 feet belo'w the water-level mining was carried on in an 
-extensive body of ore that averaged $100 per ton in value 

·of gold. 
Perhaps the most notable example of increase in the 

amount of gold relative to the silver was found at the Lucky 
Cuss mine opened in the manganese-bearing limestone. 
Starting at the surface with only a trace of gold in the ore, 
-at the water level the average value was $35· 14 in gold in car 
load lots. The increase was almost ina direct ratio with the 
.depth as shown by, the returns from the smelters. In some 
shipments the value of the gold was as high as $5 1 per ton. 

It is not to be infer red from these examples that the ratio 
.of the gold to the silver, or the increase in the value of the 
.ore, will increase with depth indefinitely. The augmentation 
-is believed to be confined to the surface ores, or to ores lying 
above the permanent water-level. Below this level there is 
'no reason to expect a constant increase in value with depth, 
for the ores may be assumed to have their normal condition 

-where covered permanently by water. 
The decompositions and f(!compositions incident to atmos-

.~s<\.~., 
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ention mine..JHS~2 Hakes o"t'"fiative gold were 
common in the seams and surfaces of the porphyry, and it 
Occurs at the present time in the ores of the Tranquility mine 
in visible grains, making rich and handsome cabinet speci-
mens. 

Second Class Ores -
Large quantities of ores extracted from the Contention 

and from the Grand Central and other mines upon the Con­
·tention lode, in which the average content in gold and silver 
was not sufficient in value to justify carting to the mills on 
the San Pedro have been profitably treated by the cyanide 
process. 

The erection of mills at the mouth of the mines, or the 
i·apid and cheap transportation which will be provided by 
the raihvay will permit of \yorking ores to advantage that 
formerly had to be left on the dumps. 

Nature of Ores Below the Water 
I t is to be expected that in this T ombstone camp and its 

mines, as in all other mines, the ores below the permanent 
water-level will be more pyritic-wi ll contain more sulphur 
-than the oxidized ores abo\'e th.e water. \Ve may, in short, 
look for ores th at are not oxidized. The \-alues will be there, 
but the method of treatment for the extraction of the values 
will be different from the treatment of ores from above the 
water. It is 110t yet possible to state ,,·hat process ·will be 
best adapted to the end. It may be that roasting ane! 
chlorination will be resorted to, or it may be best to smelt. 
The smelting furnace will no doubt be the proper destination 
for such ores uS are hea\'iJy charged with lead. as is now the 
case with some of the ores from the bedded deposits in the 
lime~tone and in the stopes of the Tranquillity. . 

<!tbapttt $iue-1Cbt j[obeu in J}£ptb 

Contention Mine 

n N the winter of the year I882 I made an extended and 
careful study of the various workings of the Con­
tention, Head Center and the Tranquillity mines 
in company with the late Mr. Isaac E. James,* 

the engineer and surveyor, and have notes of the lode 
and ore-bodies and stopes. I was able to trace these 
ore-bodies from the surface to the 600-foot level, just 
above the water line, and to note their continuity and 
the satisfactory evidences of the downward extension of 
the lode and its ores into and below the water. I was 
not present when the water was lowered by pumping, but in 
company with Mr. James had previously been to the lowest 
winze on the lode and saw a strong lode of quartz extending 
into the water. It had the appearance of being leached out 
at the water level and for a few feet above it, as if by the 
seasonal changes of water-level the ores had been removed, 
leaving a cellular skeleton-mass of white quartz. The infer­
ence was unavoidable that greater depth under the water 
would show good ore in the lode. 

* " Ike" James, as he w.as familiarly known by the miners and in­
timate friends upon the Comstock Lode, and later at the Contention, 
was an accomplished surveyor and draughtsman. He was thoroughly 
familiar with the workings of Tombstone mines. especially of the Con­
tention, and made beautiful and accurate maps of the lodes and a model 
of the whole mine. He made the earliest maps of the Ophir and other 
mines on tile Comstock Lode. After the fire which destroyed the pump 
and hoisting works of the Contention, Mr. James was engaged for a 
time at other mines and then went to San Diego, California, where he 
died. He was a most genial, intelligent and charming companion in 
my undergrouncl investigation of the Contention Lode. 

W. P. B. 
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fOil 
observers anC)lclges at thV me, 
values will be maintained in depth. This is my belief also. 
It is based upon the knowledge gained as above stated and 
upon the fact that I have recently visited different parts of 
the 600-foot level of the mine, where winzes have been sunk 
to and into the ground now covered by water and' have seen 
good ore there. 

Other points at which ore has been shown to extend to 
and below the water were visited by me in the extreme east 
workings of the Contention on the 60o-foot level, where two 
winzes show ore of good grade. 

It is interesting to take note of the experience in deep 
mining at the celebrated Commonwealth, at Pearce, one of 
the nearest precious metal mines of great ~'(tent. The ores 
at that lode were in an oxidized state above the permanent 
water line, and it was supposed that on mining below the 
water only sulphuretted ores would be found. But the oxida­
tion has extended to a greater depth and no radical change 
of treatment of the ore has been found necessary. The ore 
is as rich below the water as abon. This fact alone is suffi­
cient, if there were no other evidences, to relieve any doubts 
regarding the downward extension of the ores in the T omb­
stone Camp. 

At the several points where ri1ining operations on ore­
bodies have reached water-level the evidences of continuity 
have been highly satisfactory. It would be an anomaly in 
mining if the ores so liberally formed above the water did 
not extend with equal value below its level. It is geologically 
certain that the present surface level of the country is now 
much lower than it formerly was, this lowering or cutting 
away being the result of the mighty erosive agencies to which 
Arizona has been subjected. The ancient surface was prob­
ably some hundreds 0f feet hie-hf'r than now ann th ~ 'lllr1f':11t 

water level was correspondingly higher than now, so that the 
ore 'deposits \ye have been able to mine \-vere once below the 

causes. 
This question of the continuity of ore below the water bas 

been much discussed. That ore should so continue, theore~ic­
ally, has already been sufficiently stated and shown. But it 
is now a matter of fact rather than of theory. While not 

. present when the two great pu~ps were in action, one at 
the 'Grand Central, the other at the Coritention, I am most 

. credibly informed that the water was drawn out enough to 
permit of winzes being sunk at intervals below the 600-foot 
mark for the purpose of testing the lode. Owing to the 
broken character of the ground, the water receded at points 
quite remote from the shafts almost as fast as in the shafts. 
The shafts themselves were extended downward for approxi­
mately 100 feet below the water-level, an important fact, 
showing that the water can be controlled by proper pmnping. 

High grade gold ore was found in the winze upon the east 
ledge, about 400 feet north of the Contention pump shaft. 
A letter from the then president of the Contention Company 
stated that at a depth of 75 feet in this winze "a drift was. 
run for a distance of 140 feet, and that the ore taken there­
from averaged over $roo per ton in gold." Ore of excellent 
grade was found in the other winzes, but this winze was the 
only one in which any considerable amount of drifting was 

done. 
In a recent letter from Engineer Staunton (Sept. 4, 1902) 

he says: "We are now running a drift on this east ledge 
northward from the top of the winze on the 6oo-foot level, 
and are getting a good showing of ore, an assay from which, 
received that morning, showed 22.6 ounces silver and 2·9 
ounces gold, or a total value of $7 I .24, figuring silver at 50 
cents an ounce. Another assay received to-day also shows 
the' same strikingly high proportion of gold to silver, which 
we are finding to be the rule on the water level. It is from 

- . -- - --.. - - -------~-~---=--'"-.-' .. '--...:... -.~-



' oneC5la nO ....... i cr ot bunchO ore found ( )Ie country rock 
east of th t ledge, whe ...... ve are exca,,~g a station for 
a hoisting engil~e to be used in sinking the winze and run­
ning drifts \\'hen thc water is lowered. The assay was 7.4 
ounces silyer and 2.2 ounces gold; a total value of $49.57, 
of which $45,87 was gold and $3.70 -was sih'er." 

The influence of wall rocks upon ore deposition is a factor 
not disregarded. It has been pointed out fully that the ores 
of the Contention \\'ere deposited not only where the lode 
intersected limestone beds but also where the walls were of 
shale and of sandstone or quartzite, It is therefore just to 
expect ore deposition along the walls formed by the lower 
formations, especially where these forlllations are the down­
ward prolongation or extensions of beels known to be pecu­
-liarly ore-bearing aho\'e the wa ter. The structure of the 
beds, as already shown, giyes evidences of an extended area 
of such contacts along the deeper parts of the Contentiorr 
lode now submerged, but ,"vhich \yill become accessible when 
the water is sufficiently lowered. 

Grand Central Mine 
In regard to the extreme south portion of the Contention 

lode the following facts are important. 
Mr. Gage, as president and manager of the Grand Ccntra l 

Mine was famili <i ' "dth the ore developments, and at my 
request informed me regarding the indications at the south 
end of the property, where it is believed that thorough ex­
ploration will reveal bodies of ore yet untouched. He writes: 
"\Ve found some very good ore-bodies near tlH' <;ol\thw"~~ 

corner of the mine ,,-hich I ha,'e no doubt will extend below 
the water level, as the ore continued as strong to the water ­
level as it did in the north end, but not in CJuite as large 
bodies. In f<lct \\'e h~d thre~ s :-e chutes in the Grand Central 
Mine. One was the extension of the same ore-body the Con­
tention had in the south end of that mine. One to the south 

, . 

t 

New Shaft 
At the bottom of the new Combination Shaft, on excava­

ting for the pump station just above the ,vater, a mass of 
heavy sulphide ore was found . This ore consists of pyrite 
and galenite, and it appears to occupy a saddle or roll of the 
beds. This mixture of galenite and iron pyrites is charac­
teristic of the interstratified bedded deposits rather than of 
the ores of the dikes and veins. 

Intersection of 
Bedded 

the Lode 
Deposits 

by 

It is just to expect great results from the deep contacts 
of the limestone beds with the lode. Of the several sections 

_ upon the line of greatest extension of the workings upon the 
anticlinal folds carefully drawn to scale from the notes and 
sections of NIr. Gray and Mr. Staunton, one alone has been 
chosen as typical of the rest and as sufficiently illustrating 
the fact of the pitch of the rolls, the depth to which the stop­
ing on ore has extended and the theory of the prolongation 
of the limestones and other beds with their accompanying 
blanket deposits of ore under the water-level to the Conten­
tion lode, This has already been discussed in Chapter III. 

The section shows the succession of the strata from the 
surface dO\Yil; the several dikes crossing the strata, and also 
the veins, The Contention lode is on the extreme east, 
\vhere the sllaft and the several levels are indicated, The 
general water level is shown by the horizontal line, 
The blanket ore deposits, so far worked, are indicated 
by the heavy black lines, dipping downwards toward the 
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I am 
debted for the original of thi's-111ustration to "1V1r. H. J. 

Gray and to Mr. Staunton, who have made several such . 
sections, following the crests of the different anticlinal folds. 
It will be noted that the prolongation of the ore-bearing 
ground downwards on the pitch if maintained unchanged 
would intersect the Contention lode about 200 feet below the 
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new Tombstone Consolidated 
Company and presented evi­
dences of the nature and ex- :>und 

ten t of the are deposits, I do::~ 
not hesitate to express the ·foot 
opinion based upon this evi- rinze 

d 
. ) the 

dence, an upon my expen- ntity 
ence of other localities, that 
paying ore-bodies will be 
found below' the water-level 
on the Contention lode cor- rich 

d
· . I Last respon lng In va ue, extent, fol-

and distribution to those found the 
on it above the water-level. Belt. 

COR-

In the T ranquillity some excellent ore, showing free gold, 
is now being stoped out from bedded or blanket lodes by Mr. 
Grow: . There are several places in this mine above water 
level from which ores of high grade can be extracted without 
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ped for im( ) ate work, hav­
ing le\'els "'tJ15'cncd, tracks M d and good ffi)isting works in 
running order. Ores have been regularly shipped from this 
property up to the date of its recent transfer to the Tomb­
stone Consolidation. 
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~TI
I AVING in the fore'go-

" t, ing pa~es described 
. " the mInes of the 

new Tombstone Consolidated 
Company and presented evi­
dences of the nature and ex­
tent of the ore deposits, I do 
not hesitate to express the 
opinion based upon this evi­
dence, and upon my experi­
ence of other localities, that 
paying ore-bodies will be 
found below the water-level 
on the Contention lode cor­
responding in value, extent, 
and distribution to those found 
on it above the water-level. 
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• base & precious metals. uranium 

coal. geothennal • environment 

emote sensing. color aerial photography 

(erpretation-image processing 

or1dwide Mobilization 

Southwestern 
Exploration Associates, Inc. 

Drilling Group 

Bunker 
Bunker 
Bunker 
Bunker 
Bunker 
Bunker 
Bunker 
Bunker 
Bunker 
Bunker 
Bunker 
Bunker 

Bunker 
Bunker 
Bunker 
Bunker 
Bunker 
Bunker 
Bunker 
Bunker 
Bunker 
Bunker 
Bunker 
Bunker 
Bunker 

Newmont 
Newmont 

Hill 
Hill 
Hill 
Hill 
Hill 
Hill 
Hill 
Hill 
Hill 
Hill 
Hill 
Hill 

Hill 
Hill 
Hill 
Hill 
Hill 
Hill 
Hill 
Hill 
Hill 
Hill 
Hill 
Hill 
Hill 

February 28, 1979 

TOMBSTONE DRILLING SUMMARY 

Date 

1936 
1936 
1936 
1936 
1936 
1936 
1936 
1936 
1936 
1936 
1936 
1936 

1937 
1937 
1937 
1937 
1937 
1937 
1937 
1937 
1937 
1937 
1937 
1937 
1937 

1954 
1955 

Drill Hole 

DD-l 
DD-2 
DD-3 
DD-4 
DD-5 
DD-6 
DD-7 
DD-8 
DD-9 
DD-IO 
DD-ll 
DD-ll 

CDH-l 
CDH-2 
CDH-3 
CDH-4 
CDH-5 
CDH-6 
CDH-7 
CDH-8 
CDH-9 
CDH-IO 
CDH-ll 
CDH-12 
CDH-13 

DD-7 
DD-9 

No. De2th 

23' 
75' 
123' 
151' 
78' 
20' 
6' 
40' 
56 ' 
180' 
211' 
75' 

380' 
75' 
460' 
430' 
385' 
295' 
506' 
298' 
295' 
385' 
400' 
215' 

1650' 
667' 

4500 E. Speedway, Suite 14 
Tucson, Arizona 85712 

(602) 795-6097 

James A. Briscoe, President 
Registered Professional 

Geologist 

Location 

T.D.C. Claims 
T.D.C. Claims 
T.D.C. Claims 
T.D.C. Claims 
T.D.C. Claims 
T.D.C. Claims 
T.D.C. Claims 

. T.D.C. Claims 
T.D.C. Claims 
T.D.C. Claims 
T.D.C. Claims 
T.D.C. Claims 

T.D.C. Claims 
T.D.C. Claims 
T.D.C. Claims 
T.D.C. Claims 
T.D.C. Claims 
T.D.C. Claims 
T.D.C. Claims 
T.D.C. Claims 
T.D.C. Claims 
T.D.C. Claims 

·T.D.C. Claims 
T.D.C. Claims 
T.D.C. Cla;i.ms 

Silver Thread 
West Side 



Tombstone Drilling Summary 
2/28/79 

Drilling Group Date 

Duval 1967 
Duval 1967 
Duval 1967 
Duval 1967 
Duval 1967 
Duval 1967 
Duval 1967 
Duval 1967 
Duval 1967 
Duval 1967 

Frankovitch 1959 
Frankovitch 1959 
Frankovitch 1959 
Frankovitch 1959 
Frankovitch 1959 
Frankovitch 1959 
Frankovitch 1959 
Frankovitch 1959 
Frankovitch 1959 
Frankovitch 1959 
Fra,nkovitch 1959 
Frankovitch 1959 
Frankovitch 1959 
Frankovitch 1959 
Frankovitch 1959 
Frankovitch 1959 
Frankovitch 1959 
Frankovitch 1959 

71 Minerals 1976 
71 Minerals 1976 
71 Minerals 1976 
71 Minerals 1976 
71 Minerals 1976 
71 Minerals 1976 
71 Minerals 1976 
71 Minerals 1976 
71 Minerals 1976 
71 Minerals 1976 
71 Minerals 1976 
71 Minerals 1976 
71 Minerals 1976 
71 Minerals 1976 
71 Minerals 1976 
71 Minerals 1976 
71 Minerals 1976 

Drill Hole 

RDH-l 
RDH-2 
RDH-3A 
RDH-3 
RDH-4 
RDH-5 
RDH-6 
RDH-7 
RDH-8 
RDH-8A 

DDH-l 
DDH-2 
DDH-3 
DDH-4 
DDH-5 
DDH-6 
DDH-7 
DDH-8 
DDH-9 
DDH-IO 
DDH-ll 
DDH-12 
DDH-13 
DDH-14 
DDH-15 
DDH-16 
DDH-17 
DDH-18 

RDH-IA 
RDH-IOI 
RDH-I06 
RDH-I07 
RDH-I08 
RDH-I09 
RDH-IIO 
RDH-lll 
RDH-112 
RDH-113 
RDH-114 
RDH-115 
RDH-116 
RDH-117 
RDH-118 
RDH-119 
RDH-120 

Page 2 

No. Depth Location 

247' T.D.C. Claims 
250' T.D.C. Claims 
250' T.D.C. Claims 
108' T.D.C. Claims 
80' T.D.C. Claims 
50' T.D.C. Claims 
250' T.D.C. Claims 
219' T.D.C. Cl-aims 
148' - T.D.C. Claims 
148' T.D.C. Claims 

230' T.D.C. Claims 
95' T.D.C. Claims 
51' T.D.C. Claims 
40' T.D.C. Claims 
270' T . D.C. Claims 
188' T.D.C. Claims 
90' T.D.C. Claims 
192' T.D.C. Claims 
125' T.D.C. Claims 
511' T.D.C. Claims 
287' T.D.C. Claims 
180' T.D.C. Claims 
146' T.D.C. Claims 
329' T.D.C. Claims 
350' T.D.C. Claims 
160' T.D.C. Claims 
205' T.D.C. Claims 
77' T.D.C. Claims 

75' Skip Shaft Area 
55' Skip Shaft Area 
60' Skip Shaft Area 
60' Skip Shaft Area 
60' Skip Shaft Area 
60' Skip Shaft Area 
60' Skip Shaft Area 
60' Skip Shaft Area 
60' Skip Shaft Area 
60' Skip Shaft Area 
80' Skip Shaft Area 
60' Skip Shaft Area 
60' Skip Shaft Area 
80' Skip Shaft Area 
80' Skip Shaft Area 
80' Skip Shaft Area 
60' Skip Shaft Area 

.,. 



Drilling Summary Page 3 

Drilling Group Date Drill Hole No. Depth Location 

71 Minerals 1976 RDH-120A 80 ' Skip Shaft Area 
71 Minerals 1976 RDH-121 60' Skip , Shaft Area 
71 Minerals 1976 RDH-122 60' Skip Shaft Area 
71 Minerals 1976 RDH-123 73' Skip Shaft Area 
71 Minerals 19...76 RDH-124 80' Skip Shaft Area 
71 Minerals 1976 ' RDH-125 130' Skip Shaft Area 
71 Minerals 1976 RDH-126 60' Skip Shaft Area 
71 Minerals 1976 RDH-127 80' Skip Shaft Area 

71 Minerals 1976 RDH-128 80 i Tranquility 
Shaft Area 

71 Minerals 1976 RDH-129 70' Tranquility 
Shaft Area 

71 Minerals 1976 RDH-130 70' Tranquility 
Shaft Area 

71 Minerals 1976 RDH-131 65' Tranquili ty 
Shaft Area 

71 Minerals 1976 RDH-132 70' Tranquility 
Shaft Area 

71 Minerals 1976 RDH-133 73' Tranquility 
Shaft Area 

71 Minerals 1976 RDH-134 80' Tranquility 
Shaft Area 

71 Minerals 1976 RDH-135 80' Tranquility 
Shaft Area 

71 Minerals 1976 RDH-136 65' Tranquility 
Shaft Area 

71 Minerals 1976 RDH-137 55' Tranquility 
Shaft Area 

71 Minerals 1976 RDH-138 50' Tranquility 
Shaft Area 

71 Minerals 1976 RDH-139 50' Tranquility 
Shaft Area 

71 Minerals 1976 RDH-140 50' Tranquility 
Shaft Area 

71 Minerals 1976 RDH-14l 50' Tranquility 
Shaft Area 

71 Minerals 1973 AT-l 55' Unpatented 
T.D.C. Claims 

71 Minerals 1973 AT-2 50' Unpatented 
T.D.C. Claims 

71 Minerals 1973 AT-3 75' Unpatented 
T.D.C. Claims 

71 Minerals 1973 AT-4 65' Unpatented 
T.D.C. Claims 

71 Minerals 1973 AT-5 50' Unpatented 
T.D.C. Claims 

71 Minerals 1973 AT-6 80' Unpatented 
T.D.C. Claims 



Tombstone Drilling 
2/28/79 

Drilling Group 

71 Minerals 

71 Minerals 

71 Minerals 

71 Minerals 

71 Minerals 

71 Minerals 

71 Minerals 

71 Minerals 

71 Minerals 

71 Minerals 

71 Minerals 

71 Minerals 

71 Minerals 

71 Minerals 

71 Minerals 

71 Minerals 

71 Minerals 

71 Minerals 
71 Minerals 
71 Minerals 
71 Minerals 
71 Minerals 
71 Minerals 

71 Minerals 
71 Minerals 

mmary 

Date 

1973 

1973 

1973 

1973 

1973 

1973 

1973 

1973 

1973 

1973 

1973 

1973 

1973 

1973 

1973 

1973 

1973 

1974 
1974 
1974 
1974 
1974 
1974 

1975 
1975 

Drill Hole 

AT-7 

AT-8 

AT-9 

AT:.... 10 

AT-II 

TDC-l 

TDC-2 

TDC-3 

TDC-4 

TDC-5 

TDC-6 

TDC-7 

TDC-8 

TDC-9 

TDC-IO 

TDC-ll 

RD-l 

RD-l 
RD-2 
RD-3 
RD-4 
RD-5 
RD-6 

WWP-l 
1-75 

No. Depth 

100' 

104' 

100' 

100' 

100' 

50' 

4.5 ' 

48' 

10' 

10' 

10' 

48' 

48' 

48' 

48' 

48' 

210' 

608' 
10' 
185' 
32' 
500' 
415' 

270' 
175' 

Page 4 

Location 

Unpatented 
T.D.C. Claims 
Unpatented 
T.D.C. Claims 
Unpatented 
T.D.C. Claims 
Unpatented 
T.D.C. Claims 
Unpatented 
T.D.C. Claims 

Unpatented 
T.D.C. Claims 
Unpatented 
T.D.C. Claims 
Unpatented 
T.D.C. Claims 
Unpatented 
T.D.C. Claims 
Unpatented 
T.D.C. Claims 
Unpatented 
T.D.C. Claims 
Unpatented 
T.D.C. Claims 
Unpatented 
T.D.C. Claims 
Unpatented 
T.D.C. Claims 
Unpatented 
T.D.C. Claims 
Unpatented 
T.D.C. Claims 
Unpatented 
T.D.C. Claims 

TMR Claims 
TMR CJ::tims 
TMR Claims 
TMR Claims 
TMR Claims 
TMR Claims 

State Of Maine 
Fox 



Tombstone Drilling Summary 
2/28/79 

Drilling Group . Date Drill Hole 

Austral Oil 1968 DD-l 
Austral Oil 1968 DD-2 
Austral Oil 1968 DD-3 
Austral Oil 1968 DD-4 
Austral Oil 1968 DD-5 
Austral Oil 1968 DD-6 

Austral Oil ' 1968 H-l 
Austral Oil ' 1968 H-2 
Austral ' Oil 1968 H-3 
Austral Oil 1968 H-4 
Austral Oil 1968 H-5 
Austral Oil 1968 H-6 
Austral Oil 1968 H-7 
Austral Oil 1968 H-8 
Austral Oil 1968 H-9 
Austral Oil 1968 H-IO 
Austral Oil 1968 H-ll 
Austral 011 1968 H-12 
Austral Oil 1968 H-13 
Austral Oil 1968 H-14 
Austral Oil 1968 H-15 
Austral Oil 1968 H-16 

'Austral Oil 1968 H-17 
Austral Oil 1968 H-18 
Austral Oil 1968 H-19 
Austral Oil 1968 H-20 
Austral Oil 1968 H-21 
Austral Oil 1968 H-22 . 
Aust.ral Oil 1968 H-23 
Austral Oil 1968 H-24 
Austr'al Oil 1968 H-25 
Austral Oil 1968 H-26 
Austral Oil 1968 H-27 
Austral Oil ' 1968 H-28 
Austr--al Oil 1968 H-29 
Austral Oil 1968 H-30 · . 

71 Minerals 1973 HRD-l 

71 Minerals 1973 HRD-2 
71 'Minerals 1973 HRD-3 
71 Minerals 1973 HRD-L1: 
71 Minerals 1973 HRD-5 
71 Minerals 1973 HRD-6 
71 Minerals 1973 HRD-7 

Page 5 

No. Depth Location 

252' West-Fox 
876' West-Fox 
550' West-Fox 
98' West-Fox 
216' West-Fox 
257' West-Fox 

300' West-Fox 
215' West-Fox 
500' West-Fox 
300' West-Fox 
250' West-Fox 
250' West-Fox 
250' West-Fox 
100' West-Fox 
140' West-Fox 
426' West-Fox 
250' West-Fox 
270' West-Fox 
250' West-Fox 
250' West-Fox 
250' West-Fox 
170' West-Fox 
285' West-Fox 
313' West-Fox 
490' West-Fox 
300' West-Fox 
270' West-Fox 
290' West-Fox 
207' West-Fox 
270' West-Fox 
290' West-Fox 
500' West-Fox 
200' West-Fox 
230' West-Fox 
235' West-Fox 
280' West-Fox 

265' Seth Horn 
Claims 

120' Robbers Roost 
120' Robbers Roost 
10' Robbers Roost 
10' Robbers Roost 
10' Robbers Roost 
35' Robbers Roost 



Tombstone Drilling Summary 
2/28/79 

Drilling Group -Date Drill -Hole 

71 Minerals 1973 E-l 

71 Minerals 1973 E-2 

71 Minerals 1973 E-3 

71 Minerals 1973 F-l 

71 Minerals 1973 F-2 

71 Minerals 1973 F-3 

71 Minerals 1973 F-4 

71 Minerals 1973 F-5 

71 Minerals 1973 F-6 

71 Minerals 1973 F-T 

71 Minerals 1973 F-8 

71 Minerals 1973 F-IO 

71 Minerals 1973 E-4 

Page 6 

No. Depth Location 

50' So. Charleston 
Lead Mine 

50' So. Charleston 
Lead Mine 

50' So. _ Charleston 
Lead -Mine 

35' So. Charleston 
-Lead Mine 

50' So. Charleston 
Lead Mine 

50' So. Charleston 
Lead Mine 

50' So. Charleston 
Lead Mine 

50' So. Charleston 
Lead Mine 

50' So. Charleston 
Lead Mine 

50' So. Charleston 
Lead Mine 

5-0 ' So. Charleston 
Lead Mine 

55' So. Charleston 
Lead Mine 

85' So. Charleston 
Lead Mine 

.. , 
- .\ 




