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For, rc:-;tillg 11p011 tllC al'gil!ueeou~ ;lllc.l caleul'eou::; 1':1 rt of the A 1)rigo, O(~ellr~ 
s()l})e fifty fect or lllore . of \\'hite, re.lativC'ly thiu-bedded, fille grn.ill~tl, pure quart.z­
it.es, with sonle illicl'ealuieu sandy sbalef'. Layers of sinlilar qu~rtzlte ~o\vevcr, first 
appear Rlnong the upper layers of ]im'e~t()ile hellcath. 'Therr:s ;:>0 odd. feet of ~llartz­
ites., it is believed, represent the t.hird n~}(J. last phase, deposlt~d durlllg the tlllle of 
\vithura\val of th csea aeross the rrombstone area. '1"hese quartzItes nluy, therefore, 
repres('nt material uerivctl hy reworking- t.op be(l~ of the j\ hrigo .. deposited off-shore, 
ahcad of the retreating wave lin~. . ' 

The relatively weak resistance offered by the A brigo Lmles.tone to the a.ttack of 
the ngt'ueics of \\'cat.Leriug a11<1 crosjoll, Jllakes it.::; Hue of outerop-bet\\'een the Dlore 
r('$i~t l'lltBolsa Qllart~itc, benCH tll, UlH1 the 1l101'L' lllassivc ]illlcstOllCS, illlInediately 
()VerlYlllg-eithcr n (lcpl'es~ed belt or floor of a t.Cl'l'aec. \'jpwcd fronl a litt.le dL:;tauee, 
the (',o]Ol' of the .Abrigo as u \vbolc varic::; frolll a dark greellish-yellow to it dark 
rus.ty-brown. _ 
" .No strata represelltiug either suceerd iug Ol'dovieiull or Silurian tinies, are 
kllO\\Tll ill the Mule-Tolllbstoue 1f.oUlltuin l-{,angc, although it is probable, from the 
oceurreu<:cs "of the Lower Ordivician (13ecklllt111town age) LOllhrfeUo\V Lin)~stone, in 
the neighborillg rallges, llortheast alld east, that dcposits \\Tlli~h then lllay have form­
eu \vithill the Tombstone area, were lat.er rCllloved, before being incorporated in the 
sedinlentary succes8oll. So it is to be illferred that for the grea~er part of the-. many 
succeediugnlillions of years, a~d until Devollian ~ime, the region rcmain~d above the 
~ea.. ' , 

In Devonian ti11'le tbe 'sea extended it~ reabn into the regioll again and th~ 300 or 
500 feet of sedinJenfsllOw designated tbe ~fartill Limestone::;, were then laid ,', down. 
A gl'uY&!llus.toneoft'ell . ,veathel'illg friab1e allu ill thickncss at 110 point ouserved ex­
eecdillg 5 or 6 feat, p-rohably represellts . tbe strand-deposits and basal-conglomerate 
of tbis series of sedhncllts. Considerable shale and some Slllld:-:;tolle ' oceur in the basal 
portion,abC)ve the gray sallclstone sill. but limestone. l)reuominate and the bedding 
be'~omes pro~rressively tllicker to,\Tard the top of t.he for1l1at.ion. rrhese linie~toDesar~ 
ciense, ' D1ainJy pure lime; containjng only little nlagncsin., allo generally dark in color, 

~ . aud next to t.he lirnestolle in the higher Mpso~oic series, t.he uarkest in the '.romb­
!:!.t.Olle ~eriesof sedi1l1elltary roeks. Tho thc general <:'0101' is bluh;h gra.y Rome of the 
:-\t.ratn 'are gray. : .;.' . . 

Fos;;ils arc a bUJHlal~,t in a number of the ' upper lUllcstOlJC, beas anp. u~tlally arc 
siHcified, ::;0 that. etehing of the litllestonct,y carbo~ated l'alll \\'ater, hrings the,Jos-

i: " ~ils into relief pn the exposed edge~ of ·the strata. Sonle luycrs are largely conlpo'sed 
of little two-vn1ved, leri~c~~baped, faJl-ribl)(~d. shells of a little . Brachil)od(Atrypa 
R,et.iel.llaJ'i~) sRe(~ies; ' otlJrr ' Inyer~,J; mu.(lc up ::j}t coral (;nllHl, (',ollJahl ]arg~ llulnhcr~ . · of 
heanhfnl1y pref'cn"cd hrtU1Ched, llcrnl-spllcl:-!:cal alll lcllllellar " :fOl'U1S qfeolnl)opucl 
(~oral~ 1 '.:. " _ t,-

rrh(' . ha~e of tl1P ~lc;rtin I..IimP'8to~le, t1i illl](~r h~~(ldt·(l and " \\",th illclu4eil s11a]e~{i~ 
:l \\'f'nk lllcnlberns (',OlllP~l red \vitlj the cap p~,hg qun rt.t.~i t.e . of the lluderlying . :. Abr'igo 
J~imesto~e, a.nn. so is often e1imiIl:at.ed, alo1~#tIJe str~f,e, h~ heipg thrul:i~ pack uI\?,er 
tl~(' hC'.aY1CrnlOI'e ('.o!npct:~llt uPPGf beds of ~l~J)e ~la:blF w1neh ~.re also ~~lnrO:rce~jA~Y 
tIl(\ sh1r more 1~1as~lv~ , h:l!;;al 'p()rholl of t.h~~ .. nverlYlllgkEs('ahr()~n:~)~trat.a. !::i .~,'" Y,~t) 

... ' Es~abrosa LiIne~t.ollc" , of~lissi5sippia.1l (T.Jowcr Carhon iferoll~) uge;: i.S :·ili)!Jro . .ri­
I : 111atclY, 500 feet in thic~klless. It rests . ,vitli '. ~ue.h appu'rent cOllformity upOn ' the 1{ar-

• r.· tin Lilll~stolle and,vit.h so little eontra'st bct,veen . the l'oeksof the :J:'Yo" formations, 
t.hat tlle exact line of d~marknrtion is often difficult to fix, except oy.fossils. But, the 

. . lhncst.()llP. is to he (li;.;t.ingllisbe(l ,ot1H~rwisc fronl t11c 1fiirt.ip · 'JilnestolH~hy 
ligh,1.er (~( . n Jlcl 1.he T(·.luarkah le IUClR!-:.i V(~J J(~S~ uf i t.s . ha~n 175 or1 00 feet. 
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III all outCl'Ul'pjllgs tui{:;l,'Ol'tioll uppeuro u:, n t"edcrc· fufuiillg ' lllcullH.!r ill: the !:)cl'ies of 
~('dl1lH.'lltary lorulat.ioJ1S, ulle1 ha~ :t f:l<:e ut'l"iel('dly S1.l'l~pl'-l' 1h:111 tJlat. \\"hi<~h lnurk:-; the 
J "'\'Plli:lll JJllwstOll(.~ I>L'IIl',;11 h. !\J(lr(~u\'t'r it S1101·t cli~l:lIJ('(' ;lh~)\"(' i1.:-\ h:ls;tI plall(', lal'g'('. 
fl:11, It'llt.icllh.lr, lJ!,H'k ('1)('1"1 . l'()llt~J'e1iolls ~Jlu\r ill the liJlll~~toll(' :Illd ('rillOidal fJ'H~­
llJl'l}t~ aud . ~illall ('.ol1ieal 1.;'lp]ll'l'lltoid cOl'als ure llsually ill evj( ll'llee. ,1\ buve 1 he L~:-->al 
JUO feet ur so the Jayers of the liJnestolle becollle 11luch thillller alld ill uptilted blocks, 
which usuully outcrop ill un el'osiou-bevelled plalle on the dip ~lope of the hlock. Some 
of the lllicldle beds of the E~en brllsa lilllCstOl)C, viewed froBl a d i::.tR ll(~e, have a <lis­
tilll;tly blui~h-gray eust, but u~ a \,'hole they 'upyear ligbt gray in eolor. Altogether 
t.ucy al)peal' darker than the nWln Louy of the Escabrosa ill the Bisbee area and are 
)lot so eoarscly cl'Ystnlline ill texture nor so tlistillctly crinoidul and are, as tile cap­
jJ'illg portioll of the fOrlll[l tiOll at tl1at locality, harder and 1 e~s easily hl'ok en. FOBSi1!' 
tll'r fairly nbulldant nud ll~ll(llly ~ili{'ified. 

Tl'hc Naco Llll)e~i:ulle, of P('llllsylvnlliull (l1ppcr CarholJirerol1~) ag-('~ ill 1urn rest." 
UpOlJ t.he Es~ahl'Os.a l.JillHofolH',. B(:~1.i1lg-, :\:-\ it clo<.~s with ilO apparellt UIH.'ollfonuity 
UpOll tIit' !a1f'("r illl<l "'it.I) 110 ol)\riun~ eL:lllgt~ ill tbe a}>p(,;lJ'aU(~l~ of t.he rock. :dso ligl:t . 
gray ill (00101', tho 8S a \VIlO]!' tltillll.IJ' bCfh!t'li, .the tr:p.l:;itioll fl'Olll oue to tht' ,)iher k, 
(.'xeej)~ 0:1 fossil evidener~ rath01' diffieu1t to cst i-lbl hili. 'l'h<,ll'e are, howevt"'. uistillg­
llishillg ;(:'atures,- sHell a5~ the r'.Jt.k hI g(~lleral being' tlllllllcrbctluerl, of fir~"l" denser 
t e x. t u r e, nlore brittle, often . hrenking 11l1d<a.1' the llallllner with a. rill~r~g sound, 
the oe(:url'enec of a f'ewthiu llly~rs of pinkish, \\'eatherillg, inlpure lanlinatcd lime-
~tOllC nud a fe\VZ011CS of imlHire thin splitting limei->tone. . 

But part of this enormously thick (probably regionally 3500 feet or nl0re) ser­
its of ]iule~tone beels is exposed, butnlnkes up the visible portions of the fault blocks 
i J) the ~out herB illHI ::;oHt.hea~tt~rD purt-of the TonlustOllC 11 ills. . 

'1\'"0 f;llnws (lie l'el)}'t'~ellt~'u by . the fO$si1~, 'Hll curlier :111<1 lo\ver, \vith eastern af- . 
fj l.Iitips ;llltl :tla 1 er, \\' ith \V(\~t erll,-H Bel n l~.o \\' i t.1.1. ~oille l>cl'lll ian i.lSpe(~t8 . 

. }{l'(:alliug thg figures \vhieh have beell givell for the thi~kllcsses oftlIe various 
l);dl'llzoie fUl'nlat'ioll~, thet()tul origipal t.uiekll§ss of tb~ l'eeOllstructcu Palt·oio.ic . ser­
ies\\·onlc.l be SOll1Cthiug like 5~iOO feet. Of all tIllS but the l~ol&l:", 740 feet ,,,us. linle­
stoue. But, ' ruueL of tIle upper ~ neo aPlJarcl1t~y 'was ue~tl'oyed Uqring early Mesozq~c . 
tillles hy erosion. ~ , -~ "'l 

1t has heeu . stated t)H~t tLe TOl1lbstuue-j\~llle .11uul~Jaill Ruuge hud its iueelJtion 
. Ly \\Tar'l)wg allu fau1tillg in Pern1iall or elusirTg Palellz,oie ti lHe. : JDul'illg JuilliollS of 
years ioJlo'wiug the first. uplift, the agclleics qf weathcrillg allu erosiou\vere In\~y 
l)cvelliug allel gr~"d illgdo\Yl~ the relief. At Olle l~ llUWll poi !It, tIle :E:-:.:.\ hl'()s:,l l.1i1nestQPc.~ . 
\\"Ul' lllH"O\'Cl'cd by t.1) e~l~ pr(~e(.'~sl·t-\, as prov,' Jl l.JY tht' d 1J'c"l~t ~pdl1n('1l1.cl ry C()llt:~~tt. 
\\,j.idl till' hH~ill ~l'-()Jlg)()llll'l'i:ltc ofth~~ oVl'~'lyill:i !\lC'~()hoj(· :-\('l'j(,:-\ : :lilUk(~s \\;'i1.h it. 'J'lHs 
uel'nl'l't'u(.~e of 11t~uz,oj(~ (CqlHHllehcu+!) strat • IT:--11l1;.!' hy ~(·d iltl('lltary overlap, . upt>,tl . 
~'d i=-,~i:::si Pl)ijl1 (J;>alt:():t{)ic)} ~tl'nta, \,~ i thu llt. t h~~i 11t lll'VPllti,Oll of Ol~, N a(~o ' 1 ~plPstouc, J~ 

.' . founel ahout HIlt! nllll~, clll'hue. ~on~h of 'fOIuhstone, al()})j.! the (~)'e~tnnd :-;nle of tll~ , 
ridge Vl1 ,vhieh U. S.l\:Iir~ .. !\!Oll. ~,o. 3 stnIl(Js, the n,}olllliprllt.it~(~l~ heing o"n the(~Ol~;r ~ 
~IOlllCJ·atc. .. ..... '..:' ..•. . ... .. . . ~~) , ' . . ::: ... ' :',': ,. ": ' " ;, i\ : 

\ 

I , 

'. . .. . I~estillgullCOJnfortabJy 111>011 Q:tht'- c.lefOl"lNed ~llld crocled surface of the PaleozoiQ ' . 
. fOl'nlatio1l3, in the T~nlb~fol.le Aren, as. just " ~l)()\Vll," ~ll)(l;t.: b(':.;inllil~J;; ,vith t,J}e. eouglc::. 

Illf'ratc rcf(~rred t.o, 18. a tlnek SU('ce~Slon of esscllhally arCllaecous and argIllaceous '> 
~trata. This assembly from its shllilar f?trutigruphic position and itf-) showing the 

:~cllllr gener:lllitllolof;ic chal'il(:teristi~s, c1early. should he ('or(ll1nteu \vith asedimeD:-/ ' 
. tal'y ~eri~s otcurdug in tl1e E!sl!('(, ! t:('lion, t.o the ~outh, \,thh~h has bcen clesignnte<l 
(heB:l:~ hee G l'C)11l' :lJ HI, fron1 tl lC Ina riLe fos~i1sa hllnclant ill its ll'lid-sectioll kllO\\rzl to 
he ,.ofColnallche or Lower Cretnceous age.~foreover, thi8'basal-conglolnerate n1em~ : 
h(~r~ ': llp,\·ardof]OO.fccr}pthickne.ss, in the Tomhst.oncE.cction, is tl~e li.omolo~e 

. ... ; ' .; : -~ ... :~~~llj~i' .. :).;. ,;. .. . ... 
;~ .. ,,' . . ~ l ! '.; .,,: ;-:' '; , __ ... _ : '".:: .. ' 
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tll<~ ~iIllilal'h· POSit.lolled (' ~( ')lIg10lnerate f()lll1d at. tllC h<1se o(;1be Rish(~e nl'onp nnrl 
kJJnWJJ Cl:-\ tl~e Ul:!lW(' (~(ltlgl()lIlel·:l1e. It i~ :I (hi"k il'l'e~1I1:1J'-1H'dd('(1 (l( ,\p()~it., (·. ()lllP()~('(l 
or SUh-;lJlg'llJar, poorly a~~()l'f.l·d ]wbbh's ,Illd ('(lld,lp~, 1.I1(~ l:lt1l'" :-;Cllllt'1illlC'S )"C'ilc·1Jillg 
:-.:i\"': ludll':-\ \)1' ))lO!',' in di:lllll't.('l'. 

' j1'l'tlJU tItl' llaillJ'<' (If 111(\ 111:i1t'rl:tl it i~, ~lppaJ'l'lltly a (',(I111P()sit(~ of :111 of the o](ler 
fOrlllatiolls of the inlllle(li(1tt~ vi('illity: rallgillg frOIn the tlClsal ('ung]ollWr,\te of the 
l~olsa to ,llul illtl11(lillg tllC ~ aer) linlcstoll('-111o 1 )rcpoIHlcl'D ti ugly conlposed of frag-
nU'llts froBl the latt.er. . 

'l'his (:OlJglulllerate probab]y rel>rc~ent~ a' headl clcpo$it fOrlllc<i at tIlC edge of a 
l"tipidly nd\'auciug btralltl, by rc\voJ'killg uf t he surficial litters or soil \vllieh 111UlltlCtl 
the ll('arby llase-h.'vel1cd Sll}·t':l<·c, fonlled by 1'1allill~ il\\'''Y (If tlJe oltll>('l'llliall ~1olln-
1U111S~ In'{'dl'ee:-::sol'~ of tIlt.\ TOll1b~·d()lle-l\lllll' 11ulllltaill J?Clllg-(~. , . 

'Vith ~lIdl (Ill origin it would :'(\L'JlI PI'()II(lbh~ 1hat ;lllY expose(1 iglH'olls f0l111H­

liolls \vithiu 1lt(~ :ll'(':l'\\'Olllcl bl~ J'l\l)l'('s(~Jlt.ed by pit'('e:-.; 111 qli:-; eOllg]oll11'r'11(l, uut ill il 

'·OlllP;tl'clt.i\"('ly hri('f l"('Cll'dl UOlH' \\'t'J·l' fOlllHl. 
IllJlllcJiate]y overlyillg tLe Lasal COllg /OlllCJ'atc jn::;t tleseribctl,. is n. ~Olle, aLout. 

(tlle-fourtll its tl1ieklless, uf Ina~8\'e l'etlcli:,h-P1U'plc, sanuy llllHJ-ruek. 'fl)(! :-:\J('.(~ce<.1illg' 
beds are all elidh'.~!:' l'Cpctitjoll of ~nlHlstull~'~, S<lllJY-::;}lales, ~ba]es, Leuche-:; nltcrnnt­
lllg in dal'kl1C~S nnu great. variability ill te ·\tUl'C·5. SOllle of thc siuHlstOllCS are arko­
:-;~('. SOJllC arc of Plll"C \,ell-sortcu ~aud Hl1l1 otlleJ'B arc (~ullglonlcritir.. Colors are vari­
able, tho in gCIJcrul tllC beu:-; \veat-Ler a ligllt.-yello,vish-hro\VTI cnst, hut illdividllul 
})(,(ls 111UY be gray, huff, palc terra-eottn to light. rusty-hrown.. The shales in color 
vnl'y fron) yelIo\vish" greell, blaek, reddish t.o \ aricolored sllades. There arc some in­
(~ltld('e~ tllill lin1cst0l1CS, lnostly dark hlue to b1a('~k ill e0101'. 

A log giveu by ,\Villialll P. Blakc-in a pUblieat.ioll llereillaftcr referreu tcr--of n 
hO~t, <in J I(·el. IH':ll" the' 1 )J"('S('ut ,site of the 'l\nlll )st.Olle G 1':1 Dllllar Sdlool, ~ho,"'s tLnt. 
;1 f1 ('t· pn~.si llg throllg-lt fiO f(}C't. of recellt, cr.)} l('uf<'d -<1 ptri tllf-), pPllPt.rate(l :19() . fc{\t of 
t hc':,e ~1 ('s();t.oie l't l':lf ;1, fi \'e bl:l('k 111 11 (':-:t011 (\S, Olle of 111 elll 1 n ft'(~t th i(·,k. 11)(' ,)t11 {\rs ~ 
01" l(';"s .. the' hoitolll of thc' h()l~ hriu!.( ill fa "\rhite li111('~f()Jle." Six l)l~lC'k ~ll~dc':,;, 2to l~ " 
rC'ct ill thi('klle::;~ ,ycrt' n]so ClleOll11tel'Ca. 

The 1,1nc linlestoncR contain all nhllnnnllcc of nlCtrill{, f()~~lls ullcl, tl)o poorly pre­
~('r\·e(l, ele<1rly sho\v tbeir :rge t.o he lo'wer Cretnc-eOtlR <11lCl their horizon probablycqr­
l'(':=apollcls, therefore, roughly to i,hat of the "~! ural LiInestol.lc," ill the Bisbee :F.er­
ti()ll. \yhere the lnarille faeics of sedbncntationJs 1111lch u)ore strongly clispl,aycd. 'rh~s 
IinlC'stone ~one olltr.rops inpoth Eastern ann W p.st0rn are:ls of the TOlnh~tone DiF'';' 
1ri~t nnd iu t.hc ,v~.athcrin~ f.lope~, nhove ann b~)lo,v. frngln(lllt.~~f hlack ' silicific('l 
1 J'nl1k~ of tr(l('f' nrp C·OllllnOll. :u; rat. Rish~e. 1 ;' 
, C{)lJl~t(}ck llill, all r.nli ~~ elll'.() bct.\y<.~ell 1 he j'i~igll\\,:lY ;lllHl 1':1 ilr'qa(i, just ht~YOlld t.hl~ 
\\'c'S1_('J'll :d~e of rr()lllbs~OlH~'~ ' i~ a 1~111 "(~h redllc·C(n fanlt-l)l ~~(·k, C~()l11} ,~~):-;(~(l of highl~I' ~fqr 
~()~nw, (( OlllClIH'.he) ~elhll}(.ll)t~, ,v11)('h rests 111><'l11 a haS(~lpCJlt. of ! <}lwrtr. 'P10IlZ0111t<.t~; 
11(')'(' :1 thollSDlul f(~(l1. 0)' l~(~tter. of stepply JIf}J1.11\\·;l.1·cl (Tippi1t~. ibill t.o t.11i(·k-l)('(lcl(~() 
liu)('s1011P:{, 11l:UIY rihhpcl with 1)J'(llllilU'llf-\\'(':ltl{'rl'illg' llan/ls of ' hrown dH~J"t O(';Cllr: 
~.\ PP:U"l"J ~t Iy tl)e origi 11:11 (~lt]or'l tiOll . of ,thl' Iili,!~~st OJ H'" :t~ ~('('Il 'v her(~ h'.a~t. nlt.ercu'; 
"-ilS cI:ll'k gT,'y 1 0 , hll1i~h, hllt ))O\V i~jn a la q.;c ;j ,a Jt w J 11 l.Gll('( I by llliU"h]p i7.a t~Oll or ~iv~, 
('ll. u ,Ycllowish colpr hy gR'i~letiz.a fiOri. Near t 11;~' t~p ,of 1J~~s sel'ic~ o.{ stra ta, }w he~e th~ . 
}'illlrond(1.utR around the llorthcnl flank of the: lu]], snl1~r il nel sllaly layers are Intef~ 

: hceldpn ,vith the hens of 1imc~t.one. h' 0 , '~}~ '~) ' . ' 

:\ 1l1lnlhcr of lc~ alt.erecl liInestone layers, in the lower ancl' mid-scction . of this 
" scries. are Jnrgc]y made up of small Iam~llihra})ch (Clam fanlily) Rl1ells, few over all 

hwh in length .. A t first \yith Blake, Ransome and others, the~e heels \,ere. thought to 
ll('.long to the lowei' part of the Paleozoic series, but the fossils rclate it to similar 
lilllc~tolle strrata OCCUlTing in the l\fcsozoic , section, i~ the sOl1thenl ena of the W"1.1et- ," 
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,-. . :-;touc ~lonllt nillS, :-;onH~ t\Vl'llty ))Jilt·;; I" til e \vest\\'arii. " " 
~lctanlorpbislll has in many places al tcrecl t.hese 1iesel-oie str~t.n. to ql1artzite~ 

hornfe]siti~cd shales, Inarbleized the JiInestene, converted. finely slhclOllS laycrs in­
to JlO\1~H'nlites, nnd eveu epidotized anG f!a111etized portions . 

. Pl"~bably the lnost . e())llpleh~ and ]ca~t illtCl'rl1ptccl exp~~u~"e oof thesc Conlancl.lc 
~trut (Sec Areal Geological 11;1)) of t.tbe TOluhstone 1fountallld), III the Tomb~tolle 
ClTca, extcllds "Tith northeasterly dip, llortlnvard from ~he al~oye loc~tcu ontc::op of 
the Glallce COllglonleratc-to auel jneludillg, the ll10st lntcn~;lvcly nll~)ed portIon of 
t,11C Ea~tern Tombstone District. R()ek~ of t.hi~ nge, surface nlore terrltory, ho\vever, 
in the '\V'estern area.. ' . 

Of the 5000 feet of :1Icsohoir ~trntn" l'Cl'orrlJizeu ill the Bisbee scctioll, 1)reSUD1-
ably all of Con)nllehc age, it. i~ ooubtfnl jf n;=;rc tban a corrcspolidjllg :1;)00 feet can 
he differentiated ill t.he Tonlhstol1r rcgiOll. rrhis is (Iue, jt is hclieved, t.o thr manller 
iu ,vLich these r()ck~f llavc been inllt.ilat.eu by faultillg' and erosion, rather tha!l that. 
tlt<·Y ()l'i~dlJnlly hiHl n lc~~r.r thirkllcss. 

, III Plate _______ _____ ' ill Ole back of this r~\poli l::; a panoranlic vic".,- taken from U. 
H. ~ii ll. n10H No.3, look illg ~on therly. ~\\-r epillg' i he 1\nll Lsf,nJlcH ills from ' E.outh­
\VC3t to llortlJeast. :11)(1 ~JI()W8. n~ :nll)()~lte(l 011 tile pi(',turr, the stratigraphie series, 
t·~lu~illg frolll tIlC Bol::;n Qunrt:d1e to, ' Ullo. ill<.~llldillg 111e 11c~ozoic (Bisbee) ~cries. 

' . 'Yhile no igneous rocks \vere fOUllCl ill tbe lliaterial cOlnprising the lJas.al COll­
glomerate of the ~fcsozoic sedimentary series, tIle brief time spent in seacb and the 
linlited extcnt of the outcrop cxalnined~ hy 110 llleallS should be eo~sidered as con­
c4 1nsive evjdcnee that they are not represented. Such iglleous iutl'usives as have been 
fOUllc1 in the TOlnhstonc nrea, ~~nvever .. are all of types. ~nch as have been observec1 
at oue poiut · or allotller cutting the J\{eso ~oic str-a ta, and probnhly, tbereforc'·" 
=,honld be eOllsirlcretl a~ post.CretnC(lO'lS in ::lge. 

}~xtt'llsh~e OlltCI'OPPlllg8 'of dark-gray, rather fille graillC(l grallitoid rock, by 
fie1(} (leterlllillation judged to be a grnlloo.iorite or <]uartz 11101lZ011i1t~, oeeur just west. 
auel ~()llthwest of TOlllbstolle and reappears ill a restrietc(l urea in tllC SOl1tl)\\"estenl 
part of the region. It.s. extellt to the north \\'nr<1 is l111kuo\'ll as it the:l"e clisappears 
hellenth the alluvial plain. 1.'bis hatholithi(', body cuts all thc ~e(liruelltary fonnations 
;tlld at Corusto('k Hill, ,,·hjch is part of a fault hloek \,hieh formeo. a roof-pendant, 

I illto the quart.z~lllonzouit¢ batholith, tOllgue~ and dikes of it cxt.elHl iIltO the .1feso­
zie h0ds and silnilar Ot,;r,Urrellees are kllO\\"ll ill the \Vcstern area of the : District At 
tIle ~ol1tLern ell~ of tllC (ont.crop of pl'c-Calllllr ian hascnlellt roc4s, mentioned, it i&in 
llltrnsl.ve COll~C~ \~ith the~n. ApJ~ic dike~ Cl1H1 sonle:~n~al] Ollq~ of p~~lnatite, prob­
n hly rllfferenhaJ es III t.he ,fInal coohng of the. n)a~St Cl,t It. at lnffny pOInt S Hnd In nll 
c1irC'ctioIlS_ ]~nrge illeln~iollR or xelloliths, of :f'\ dnrk, filJe-~r:lille(l dioriteoeenr in it .. 
Bnt f)'onl its kllO\Vn fi0.1d :relnt.ionslit.tle m()l'~ (',nn h('\;~ai<1 of , tl ~e .HJ!Cl: ()fVthi~ qunrtz 
1llOll7.onite t.ll:lll t.hat. it. i~ post-(~ret.ae(·()ll~~ piOohnl)ly rfern:l ry, :fpd t.hat. ~t \vas (~on­
U~(·t('(l \\·itll the ill) t.ial ,<1 istllrhal)(~es \V hieh l)1"o(l11~ed t.1i(,~ ]))"cs(':nt. Tornh~t.one M01Ul-

t.:lillf'. r;ti~ing nlld displac'~ing, t.he overlyiug' f6nlt hlod~~ ill its ~l(),v ri.R.e~c))t. >: 

_ ' Its (~Ot;t~~t "~ith t.he l 1imest?n~s ic; n:ar};f'fd by 0 their nlarblei~ation arid garneti~a­
. 1 !Oll. 'rLel11dlCt hons at~, that It ,'underhe\ 19- consHler~hlc })art 1r the ,ToJIlustone ~r-

hft at. depth. . ~ . . , . ~: "!WJ ,! ' " !i, ;~', 

, SOl~lthward from the main exposures of this quart4t 111011Z0n\~e, · and ' Jalong t~'e 
\vholc western slope of tbe TOlnbstone to Charleston and thence' north\vard in tHe 
San Pedro ' yal1ey is. au area of quartz monzouite porpbyry (possibly tbin section 

' . 1l1:ly prove it a qnartz P011)hyry), 'a little more acidic in composition t.han the quartz 
111011zonite. Exposed by erosion it no\v for~ls a part C?f the pe<1inlcntary-slope anu 

. ~ , (-olll"titutes groups of hills alllong ,"vhieh o~.("·nr the IDore pronlhl~nt peaks mentiolled 
I ' (·cll·1iClr-{;nc]e Sanl Hill, The Do~e, l\fay~ Hill' rte., .. ~~ indicated on the . G eolo"I:,ric 
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11a1' it ill1.iln(lit l·]Y elL LX-Ie !\te~ozoie ~(~di1)lel1tal'ie~ .. 'rJ , .inart~ mOllzollitc l'orpby.ry 
1:3 al~')arelltJy tlle dc-roofed and much diss(!t;t.eu fl'rnll:llJr of a large dOlnp-8hapeJ 111-

. tnls.lj;)n, \vhieh rai~c(l alHl ,,·jclely cljsplar~ed by 111agn1at.i(·, w'edgill~ the f-;nrrU111Hlin~ 
fOrlnatiolls, :lIla lllost ("('rtaillly 111ns1. have (·,ollirih1l1.pcl 10 still fllt1h(~r ,l(lfornl thc' 
()ltl(IJ·r()(·k~ ill the Eas1.<"l'll pari of the 't'Olllb~t()))(, aJ'(~a.. 

';\1011(1 point il, ·t.h(' 'V<.'~f(lrll 'l\>lllh::.:tolw l)is1ri('.1, \\'11C~r(' if .~ (·()lltad. with the Me­
~()'%()ie h(ld~ in ,.(·,learly ('x]>os('d hy st.re:llll ::ll·tioll, it jJ H'.1ud,·:,; 11l:~lJy. 'Illartzite' frag-­
lllellt~ and the :1Icsozoic bed~ in places are epiouotized a lld garnchzed. Blocks of 
X aeo lilnestoDe brought up from depth, on the co.ntaet, are n1arhclized, silicified 
and garlletized. ... . . ' ". . 

At 110 . pointhns this quartz monzollit.c pOl])hyry beel) observed ill direct contact 
\vit.h the quartr. Inonzouite nor have xenolit.hs of the latter heen fOUllcl in it. How­
(j·\,er, dikps., a little more l):lsic, hnt very sllllilnr in <:]l:ll'(lC,ter cut. the <]llartz D10nzo­
llite :1110 are of freql1ent :111d widcspreacl oeeUl'l'enre in thc se<1i1neutary areas. It i~ 
prooahly n cliffereutiat.c frolll the snnle de?p-lyil~g lluq:;-Illatie rcservoir ,,,llleh furn­
islH:d tllC D1aterial for t1~e qnart.z Inollzonite; o\ying it.s (l~ff(,\rence.in tcxture, mo~t 
likely. 10 llHH'(\ r;l])id (·nulin/! nt. n hi~h(1r }(\\'('1 ill fliP old('r fnl'nl:tfiolls. 

1\1 nst of t ll(~ (lik l'~ (}hs(,~r\;(~tl ill 1 he fro III h~t (lJ Il' a l'('.;l 11a ve rOll!{h ly nort.h-south 
~trike~ nlldaR st:lted appear to he relate(l t.o 1he stage of JJla~lllat.i()l1 \vhi(~h pro(lu('­
(IiI the qnnrtz 11l0l1honite. porphyry. :1Iore:'\'cr, the fi~slll'e sy::;tel~l \vhich cle.terl11jne.~ 
t be ('ourHC and position of these clikrs, a~ ,yin pre~ellt]y be secn, also lat.er acted a~ 
c'ollt.r()l~ \vhi('.h c1et.crrninccl t.he }>ositio110f llJO;st of the nletallifcrous veins of the 
rr('nll~st()l)r ni~tri(·t. ' ,,: . . . . 

The clikes of rl'lore ·, acidic type " occur c ,ttiu~ the . tTpper Cnnlhrian form'~tion ill 
the viciuity of the Emernldanu Silver PhlnlC Dlines, about 2 nlDes south alJdeast of 
TOIllhstolle. One ,of 1bes.e tho pot traced out, ~bould pass close to the shaft of the 
I->l'Olnptcr 1fille • .. '..··. .. . . . .•...... . , .' . . .. . .' . ' . 

.J\larg(l ()hlol'i~ rhyoliti(~ porpllYl'Y ~toek nppear~ ju:::;t cast. of the'.ronlbstonr-­
J~ishpc' lli!!hw~y' ill t.h(~ ~Olltherll part of the TlHllh:;tolH' I1jll~. 

l~eJ~iti(· or rlly()liti(~ pnrpllyriesnppear a]oug- t.he Idgb\\Oay ncar C'harlestou;hut 
)){'ither the~,(~ llor the preceding n(~icli(' iutrusions have heeD cl('t.crnliued ill age, tho 
l'vl:1put.l,y po~t:-l\Iesozoi(~. 'and all appear ohler thau the <l"artz n)()l17.0llite 1!911)byry 
(like:;;. . 

III the last nanled locality dikes, sills, flo,,,:; a11d agglomerates, Diostly " acidic, 
t ho ~on1C are dioriti(~ and nnuesit.ic, tberefore illtern1ediate, occur in. <1i~conllccted. ex­
posures, suggesting by their position and lelations, that tL~y arercmuauts .· oI ~ nIl 
older Tf.rtiary series; alln antirlatiDg the nearby quartz monzonite -porppyries which 
:Q J1)('ar . to eut. thrIll. TIH~~e lagt. may be, th erf~fore, relllnants of extensive sbeet5 
\\'hi(~h OTl(te ('ovprecl t.he region. . ,( 

Sll(~h flo\,,~ (lissceted into l'<"11111Hllt hills 1ie II fe\\' lui ll'~ lHlrt.h :1 IJ(l C:1~-t of '~, t1le 
'rcnnhst.olles, and \vell nU1Y represent outliers of fOl"11la1 ion:.; OllVC overlyiug tllC 14eso­
~()ic~ hed::;, now uplift.ed ill t.he body of the TOIpbstone pills, fronl which they ~ere 
~t ri}Jp~c1 by erosion. . tt . ; . 

. ~ small . area of Q~1arternarr basalt . o~curs ab(n,,:~ 2 nlilcs ' ~~st of . Tolnbston~l~ll 
the ]llg]nvay \ tQ Gleeson~ a eopp~'rcamp In. ~ ·tbe Drngq~)}l nlount{llns. abo~t 16 rrnles 
cast of Tomhstone. . \. . <:0 . ( . \ .... . \;. , 

A detailed study of the re1ative ages of these igD~OUS rocks:;! and a conlparison' 6f 
t.l}(~ir petrographic characters should throw n1uch valuahle light upon the Tertiary 
histDryof the Tonlhstone region and the forn1ation of the o~e deposits. ' . . 
GEOLOGY AND 'ORE DEPOSITS OF THE "!ESTERN (l\1:ELLGREN) AREA 
()F TIlE TOl\fBSTONE DISTRICT. .' . ' . . 

The Western area of the Tombstone District is rolling to ~illy and bet\veen the 

'. ' . . 
: r 

. . _ .' .... :....:-'<..:...- .. 



, . ... 

. ' 

I 

i 

. 

"I. 

, lowest nntl higLest poillt ,yithiu the nJiucu aren is :l (lifferellCC of approxinlntely 
, 450 Jeet. Except for occasional patches of uetrites along tI1C foot of slopes and ' ill 

the bottoms of ' dra\vs t.he · rock formations are \J\'cll c~q)OSC(1. All parts ~f the:g..~ j ' .; 

hv.e......heell lllade nccsssiblc by mine ~O~db.J-.-1Y.l1~~h COllllcct \vit.b the Charl~s~Plb-r . I 
.JiiOllC hlglnv.ny. (See Topogr:ij)1i1c,al and Geologie-al ~1ap of tlH~ \V e~t.t'.rll '!'Oln bstOl}(~_ , 
Diitrj( ~t. appcll.ded to t hi~ report). . 

rrhc ',vestcru and southern IJart. of tlli~ ill'cn is ull(lt'.duiil hy a qllart~ nlollzonitc 
P011)Lyry. The llortheastern isfloor~d and flallked. by a grallltoid rock, .cl.assified as 
Inonzonit.e. Bet\veen these t .. wo areas is a b~lt of sedImentary roeks-surflclally most­

, ly 11csozojc; sanqstones--:v1t.h t,vo or mOre belts of shale interbeddedwit~ thin 
'sannstollc plattcn,-alld \"Vlth one exposed zone of limestone. Two ollteropplngs of 
l:>nlcozoic limestone occur, OBC Penllsylvaninn (Nnro) in age, to thcnort.h; and the 
ot her :Mississippian (Esc~a hro&i) in age, to the cast. A ~Jnall area of 1Ie~ozoic, not. 
indicated OIl the nUl}), also occur;;, just north of Uncle SHm Rill, surrounded by the 
qnartz nlonzoniteporphry. Paleozoic rocks are believed to llnderly, in their natural 
re1ation., the major port.ioll of the area covered hy the lfeso]'oic sediments. The 1fe­
~ozolr ~tl'ata have 'a generally gentle and rolling dip to the north\vard. The Palcozic8 
are slighf,ly at variance hl dip. ' , . : " ' 

Several north-sonth dikes, appearing to be a little 1110rc hasic than the quartz 
lllollzonite POlllhyry, the largc3t reaching 20 feet in 'width, cut the , sedimentaries., . 
allJ Olle observed. continues north\vard int.o the granitoid Dlollzonite for some dis­
tallce. In a single known instance, in this area, one of the dikes follows.a fissure oc­
C'upied by a vein, but does not appear to be genetically cOll11ectcd ~vitb it. 

The dikes sho\v off-setting by cross-faulting and D1ay ,veIl be studied for the Jight 
this n1ay throw upon t.he displacements of veins, ,vhich like,~ise show Rome fault.­
ing. 'For exanlple, the gelleral,opinion is thnt. t.he 1Ierrimac und Free Coinage veIns 
nrc part of the snnle north-,:;ollth ore body. ,ciisplarcil l1y fault.ing. 

The COllt.net bct.,,;~ell !=,edinlcllt.nry and i~llPOUS roeks. fro1l1 sllrfar,e examination, 
\,"here ohservcll, appeal' t.o he- hltrn~ivc, tho it. ~cpn15 11i~hly }»l'ohahlr t.hnt later 
InOYClllelltR, 'sll(~h as ',",0111<.1 produce the fis~nrc f':v~t('nl, rOlltainblg' the vpin~, ml~::;t 
hnve enn~ed ,Ronle di~.plnccmellts, probably rp5ultillg jn fr[l(~tllring nncl breeciat.iOp~ 
aloHg them. It \vould be wen to oetermine thiR fnet in cOllllectioll \\'ith the llorth­
~outh. main contact. hct\vecn t.he qnartz n1ol17.onite porpllYry and senilnent.ary fOf -
lnntit')llc.:, on the. 11ellgren ground. . " 

Thr ores OeClll" Ina july ill ma~ter fif'~ll rc~ or ~l)pnr ZOl}(~5, rOlig-hly hi ' 'rOlllmon 
llorth-!'-\cnlt.h Rtrike, \\·it.h R (l(~(~j(le.d t.CllC1CllCY t.o llortl1P;hd{'rly (l('pn.l't.l1rc~.. ThiF; li~c­
\vi~e i~ true of the treud of mo~t. of t.he ,'ein fl~sllr~~ in flle En!-;tprJl area of the. Di~-
1.1'irt.. Th{lir dip vHrjr~ frOTH 90 (l<'greeR to :lR ]O\\' ,n!'-\ 50 (1('grp.{~8 \\·(:':~t-\\·arrl. rr(Jss-ve.(n~ 
likc\\' i~p OC~(~llr, h} \vhl(·h tJlt\. r(~ i~ 1<,~f' 1·(\~l!l:lrjt.y ill clir(,(1tioll :11)(1 (lip. nlI(11('!-)~ persi~-
f (:1l(~(1. '(11 H' vei llR ~(,t'llr 1n\ hot 11 11H' ' ~(\(1ill.lf' utH j;Y rot,! lin nUllS :lIul !,1u' (Illart~ Jnon~'~~'r 
llltp porplayry. (Sec :It.t.:H'.1)(~(l mny showln~ t.hf\ '7'(\1115 n.r 1hr W q~f(ll'n ' r()lnh~t'()l')q ': 
Di,.,tril·t). ' . " , , ~:, , ' " :< .::., " ,> ' 

'fbe nyern.~c "ri<lth 'of the , veins mine(1 fll thp \Vest frn nrcn, sc1 far, ll:ls been 
:lhnut 8 t.o 4 feet, tho, son1ctin1(~~ in pln~c~., \vi(lcIlillg' to as nnH'h as ]0 or 12"feeL Th~ 
\\'aIls \vit.hin t.he (~Ompn.riltivply .~hnl1ow clppths t.o \Vllir.h t.he VPiIH~ 11:lv(' hePll mined';!~ 
ilrencither s}lnrply c1cfillCd hy ~liekell;;:;ic1ing 1lor hy gOllgc~. rrhi~ ir; also t.rue ofson1.¢? 
.of the veins of the Eastern area. ' . , ' - ' " : 

The ore~ as deep as mined, or to water level, an(l t.o a proven depth of 34 feet be-
10\v. are oxidized or secondary, 81ver-gold ores. The silver occurs in the ore as n 
r.hloride. iodide, bromide and o~ca3ional1y a small amount of sulphide, uRually40% 
n;:; rh1orine. Vanadium is sometimes noti€'ea hly present; iron and manganese oxide~ 
orrur, ral'c1y anlonnt.il11! t,o more ,tl'~~ .=-' . ... 0 8 p~r cent, generally n1erely st.nins.Some " 
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1ruec!i of lend ill the i Hl of l\Ihnetit.e, (Lenll Chloro . rS(~llu1l'); (\~1l1~sift" (Lcna 
CarUollnte); Allglesit.e, (J.Jead Sulphate); illld 1)~T01))orphitc, (Lpau Chloro Phos­
phnt e), nrc ocCa~i()lla]]y observed, allo IlCa)' \\"nt..l'r J evel, !'lnall h 11 Jlel10~ o~ ?rc rUllllh)~ 
as high as 97c, in 1(':u1, have been cllCollntercu. Copper <.A'1l'bona tC3 alld Slbcntcs o(;(',ur 

, ill tra ces. . . 
Tbe ganglle is altered country rock, quartz nnc1 sOlnctjlnCf' hnrite, or l1euvy-spar, 

in appl'e{·jn hIe nnH.Illllt.s. The avera':r(~, silica. cOl1t~nt of o~e~ shipped ha:-; 1)'~~1l about 
74%. . 

!\fallv of the shallow glll('11(~s, 0r \ynSlleS, of the area appear to o\ve their rectilin­
par ef)ur~es to Jines of \veaknes.:; "ietcrnlincu by the position of sueb structure as 

. fu n1t. ~heal' nll(~ hrcccia ZOlles nnd to illtcrfonll(\tioll~ i COl"l!acts. ffhe fl)i'l11ations and 
strU(lturc~ jn ~l1eh positions nre llsnally morc or less ohsellred by allllvinru nnd they 

_ shol1]d lIe pr()~p(\etcc1 (~nreflll1y n~ likely plaec5, for veill~, c.hutes, or less rrgular ore 
bodies. 

rrb e 'YVeSit',rll l1.ol'~io}} of tIle 1.'0111 h~t()l}(~ DistI·i~t. is l;ll'g-(~ 1 Y lll!ili.~ \'~ l(~p<.'~ fl'ller(\ / ' 
has hl'ell no ~Yl.,tt'lllatie th~\'elopll)t\llt of tlH~ 01'(' 1)(l(1l(~~ :lnd 110 d<.'('p 1I111llllg. No ('('Tl­

trnlizeclwol'killgs for large ~eale opel'ntiolls, ~\leh as, (~l'OSS-c.utt.ill~ tt.lte (:olllltry at 
depth, for a 11J8in \vorkillg shnft, to trullseet the pnralle1 north-~ollth vcin system and 
the development of these veins along their entire strike. 

'l'here is little cloubt that bEnd vein~ "rill be cncollntered, wben cross-cutting at 
cll\11tl1 i 3 dCIIC. ' 

CON'rIN1JATION OF T01iBSTONE ORES BELO'V THE LE\7EI.J OF PERMA­
~ ~.1~ '1' \ V Arl'ER. 

I A t the timc of the siukill'g of the Boom shaft to' the ] 000 foot'level (See parti­
'! ' (,uInrs under ,(~iseussion ,, '\Vater ill the '1'0111 bstoue 11ining District "), active work 
~ . ill OJ>l'lllllg up i1Ild lui11ing of the ore LeItn\' \vntcr-levcl \V:lR ill progre:'\8. Extensivcr 
· bodIes of ore of good grade \vel'C f0l111<1 alld ~hipruellts ,,"ere l)ciJlg n1:l(Ie froln tbc~~ 

orcs belOW wat er, :i t tIle tilne of the Jal:>t l)lllllpin~ operut.ioll~, ] 90()-191 O. ' . . 
A review (E. allo M. -Jour., June 15, 1910; page 161) of the ululual report of the 

'rombstone Consolidated -l\Iines ConlpallY, 'rqrubstollc, Arii~olla, for the year ended 
t;ept. 0U, 19W, sets forth the results' of nuuillg belo,v ,,;ater-level for the year. De~el­
Ol)1,1ellt. to ttle ' e~tellt of 4j4;1 feet ~'as aone, ~os.tly 0I! ,the Co:qtentioll 'Group, the 
mill operated aud ores and concentrates shipped from 700-BOO foot levels. "During 
this period wel·e produced aDd trcateu 13,U70 tons of ore of 1vhich 10,670 tons w~'re 

.{ nrilled aud 4,400 tons were snlelted. Of the ril~llillg ore 4443 toils ,vere zinc ore ~nd 
averaged U.W: oz.' gold, 10.~ oz. silver,13.3 per;ecnt lead and 22.6 per cent zinc.****~*". 
'The bulk ?f the zinc orc wa~ minedbet'\vcen tl1e 700 alld 800 fool levels, in tthe SHr er 
Thread nnne ullcl ,vas sulphIde. . ' ~:. l' 

I , , 
( 

. ~ 

It · i~ rf·po]'h~d t.hat fll the lJucky CUR:-\ lJlin(~" OBC (~ll1tic of otC, ill t.ight groll-rd, 
was. Inincd to a <1,epth qf,' 200 feet below 'wu t!:cr, (}pl~r:l tjn.Jl~ l"-('nsillg nt thai; poiut \Vl}('ll \ 

loose grolllld, 3dlllittin~~' t.he 'vat(~r, was eud)uutereu. ." '\ ':"" : ' ~:':rt:, 
Prescut developnlent likewise ShOW5 or¢, bo(lies t.o a~nd lllt.o th'p ,vat.cr, in many Qf 

t.he nl111esin both the E::.stern and Wester~}>arts of tll cg ~istric.t,·' the follo,":·ing hein/~ 
SOlne of them :-Contentlon, Grand Cpnt.rn 1; Luck Sure, -"F..Jmerald, :\~Vest Slde-East­
erll area; State of ~{3ine, San I)edro, Louise (Randolph), Fox, Bonanza, Joi eph No. i" 
et.c.-"r estern. . ' ., ::) 

Th~ fonowing exCe11)ts from the report of \V. P. Blake, (Opus. Cit. "Tombstope 
nlld its 1Iines") furnish very conclusive evidence of the persistence of Tombst.one 
orr.s ,\~ith depth [lnd info the water t.able. . 

Under the cnption the "Contention Mine," Blake statcs:- , 
"In the winter of the year 1882 I made an extcnded and eareful study of the 

w'orkings of , tth~ . Contention, ~ead Center ann ~ranqllil~ty ~rines in eonlpany \Vith 
• ", - . i .. %8 

, . . , . . . " . , . 
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111«' Jail' 11.·. I~aal' 1~ .• J :111Je~, tIll! ellgilJel~r :llJd t-;\l!"'·('),OI", ilil,1 have J)of .('~ of the )oll" 
and ure budies unu stope!:). 1 wa~ able to traee tlH~~l~ ore l)(HI ie~ froHl the ~llrfuec to 
the GOO foot level, just above the water ]iuc, U1Hl 10 note their contiuuity and sati~­
fatt.ory cvidence of the dO\Vllv\,ard extension of the lode nnd its ore}; into and below 

. t]w ·water. I 'was not 1 )l'csent ,')hen the '\vater was:lo'wcl'cd by pl1111pill~, hnt in· conl­
pany 'with 1tfr. J arne!::) had previously been to the In,ve!:)t '\vinze on the lou(l aHd Rav.' 
a strong lode of quartz extendin'g into the ,,·ater. It. had the appearance of heing 
]c;H:llcd out. at '\vater level and for a few fe(~t ::thove it., aR if by :-;cuRonal ehange~ of the 
water level, the ores had heen relnoved, lr.~vil11r n er.ll11lar ~kelcton-mass of whit.e 
Quartz. The jnfcl'ence was unavoidable t.hat ·g:reat.er depth llnd~r the ,vater would 
SllOW good ore in tIle lodp.." ' . 

x Tll.e t9}}('.cnsn~ of oEi.uio.ll and stnt.rrncut py rompetcllt ouscrverR ~lld judges .nt ... ; . : . 
thnt tillH\ nllrt ~bll·.e--l~ i.hat ore valucs will 1c l)lnintnined ill depth. Thi;; is mv be- !_ . . 
lid also. It is based "npoilfhe k';o,vle(fge 1ra~ed "ns ano,re- stnt'ed- iillil upon -£be -fiict . . ' 
that. rTiave. ree.ently visite(l different part.s of the GOO-foot level of the TIline, where 
"·U12eR have been ~llJ1k to and into thr grnllnd now eovel'cd hy water and have seen 
g00d ore there. >~ 

Other . points at \vhich ore llas bcen S.hO\Vll to cxtelld to nun below the water were 
vi~.ited by me in the extrcme east workings of the Contention on the 600 foot level, 
"There t\VO '\vinzes S110,\" good ore . 

. , At several points '\vhere mining operations on ore-bodies have reacbed water 
level, the evidence of continuity have ' been highly satisfactory. ~e-D.tL~J!.o­
~:llv hUl!Inil}g. if t~QI~s_S!Lli.ber:all~. furmed .aboy.e w,At.er did :q~t . . extend \vith .equal 
l:l)Jl]r helow jts lcxe.V\It is geologically certain thnt tlle l)rr:sent surface lcvel of the 
(".onntry is much lower than it forn1erly was, this lowering or cutting away being the 
re~.ult of the Dlighty erosive agencies to which Arizona bas been subjected. The an­
(~ient ;:;nrfare was probahly' some hundreds of feet 1Iigher than now, so thnt the ore 
clepositg we haye been able to nline were once bqlow' the \vat.er. And if we lower the 
wat.er Rrtifi~lally we TIlay ex])ect to uncover ores as rich or .t:ieher t.ban t.hose uncov­
ered hy the grarluRl subsidence of J.l,e water from natural cal1ses. 

This question of continuity of ure below water has. been much discus~ed. That 
the ore ~houldso continue, thcoTerleally bas heen sufficiclltly:, stat.ed ann !-=!·,O\vu. But "'. : 
j; is lIO·S a 1l1~pr of. f~ ratbpl' than tll~. '¥llile not pre~t:n1 when tJ.(- hv() great. ~; 
Pllllll;;:;-\vere ill a('.t.i'i;·n, allc amll.~ (~(l CCJltt"al, and t.he of her at the CAillt ~n~ . ion, J J: : 
,Ull lll()~t cre(litnhly infolU)(AJ thnt ' l~1(' v;n tt\r \\'fiS (lraWll Ollt. ("Jlough to permit of 1/'. 
\\rinzcs beill~ sunk at. intervals l)c)o,v the 600 foot. nlark for t he purpose of testin~) . 
the lode. O'\viug to the hrok~n character of t.he grolllld, thc \\'ater receded at poin,ts : 
<Illite relllotc fronr the f'hnft"s. ahnost.as fast. fiS jJl thc shilfts. . 

High grade ·go1d orc ,,~·us fonnel 'in, the wiI1~C 'upon tllc ·ea.st ledge, abo11t 400 fe<!..t: ll3..L/~ 
. llorth of the Contclltioll pump ~haft.X.A letter from the tllCll presid~nt of the C'()nten2: \ ' .. 
tion CODlpallY st.at.ed that at a depth of 75 .. feet in t.his. winze, "a drift war;· run for [ . . \.I~ ti· 
(1i"t~~ce of 140 feet, and that the~. t~ktln t~~~E..n.! ay"cYf-eu ~::~_$19.Q jE.~2.!.g :Q.~ ,A .... v 

.. ton. Orc' of ex(:eJlpllt. gr:.dc was found In ot.hcr::I\Vln7.e:; bJii . 11S \Vlny.e ,vas .thc only .,' . :-
<-me ill ,vhleh eOll:-\iderablc, Jlrifting 'was done. J;. ~~~ . 1- :3 i';' "/ 

Another let.!er: "1\T e a~e running n dr~ft qJJ tLls w.e,t ledge ll'prt]l\~ar(\ ,from th~ 
hottOl1l of the WInze on t.be 600 foot level, and {l.re gettIng n goodsl10\Vlng :'of ore, . au ) 
Clssay from which, received that morning sho,,'eu 22.6 OUllces silver and 2.9 ollnceif 
goln, or a total value of $71.24, figuring sp. vcr at 50 ccnts per ounce. Another assay re­
(:eived today also shows the same striking high proportion of golcl to silver, ,vhjch 

: \\-'e are finding to he the rule on \vater lev~l." . 
t . R.cferrillg to the "Grand Centrnl 1\Iine "-11C give's the following ilnportant fa.cts 

III regard to the extrel~e 'sont11ern portion of t.11e Contelltion lode:-. "1!r. Gagc;~" ' as . 
ID , 

. ~ • ... 
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])rcsiclllllt una G cneraI .. t.l·nllager :"bf' the" Grnlld Central ..... 1lL\V:lS fanliliar ,\~ith . the 
ore ucveloprnellis,allu at nly request infol'rned me regaruhlg . tLe il}(li.(!atjol~s at the. 
south el!U of the l>rOj)erty, where it is helieved that thorough exp]oratJon 'vil} reyeal 
ho(Hes of ore yet ulltouclJed. He writes:-'\\Te found SOD1C very good ore bochcs near 
the sOl1tb\vest corner of the lninc, \vhich I have no doubt. will cxtellu belo\v the wa­
ter level as it did in the llorth end, but not. quite as large l)onics. In fact we. have 
three ore chutes in the Grand Central 1iin e. One is the extcllsion of the f:ame ore 
hody the Contention had in the south end of the mine. One to the sont? of and ncar 
the old worKl1lg' sT18It, and the third near to the Rontlrwest corner, w]llch chute ' ex­
trnus partly into t.he Nallnkeag, a bide line daim on the westof tIle Grand Ccntral'." 
. ... Thp nhove dat.a all(1 ext.rncts fnnn tll(, }'cport of \V'. P. J)lnke prove tl.1c uown- ' 
'\':\1',1 e()lIt.illuity of th(' ()I'(~~ t.o 1l1Hl into the watel', ill t.ll(,~P Ea~1('rll are.a 111111PS, nn<l 
1h{'re is 1)0 duuht a::; to 111<' on's (")llthl11il)~ to ~l'('ut d(lpth. A(l<litiollal a11(1 cotTohora-
f hoe de~cri)JtiollS of the eoutillllity of the ore into the,vu tcr ill DlnllY of the other 
lllines coulrl he given on past dey~lopm~llt. ., .. 

The ore at water level in the Weste111Rrea and the ~ieng;ell prop~rty i:; di~~uss­
cd luHler the lat.ter topic" Description of T lldividual ClaimE." . 
GENESIS OF THE rrOl\1:BSTONE OR:ES. . , 

The formation of oreueposits, such ns \VC are considering ill the Tombstone Dis­
tl-ict, iu source, are attribut.able to V01CcllJ i~lll, that is, to :--;OlllP IIp,'.rard nlOVCllJCnt of 
lava~, uifferentiated occy \vitlJiu the Ear! h's crust, i1'Oll1 vdlich ~egl'~gate<1 :1.11d rtecd 

_ lllrtnllizillg elerucuts were . {'xpclll)d illtu thl~ illVa(led older coveriug fornlatiolls, or it 
lllay be, iuto the upper rarlier eoolcu port iOllS of the intru8. v~ igllcons Inass itself. . 

In \vorkillg out t.hc genesis of the 'l'ombstolle orcs sevcra1 obscrved facts must 
he cOllsidcred and several facts, nlore or less suppositions, or theoretical, must : ~c 
:::.upplied to explain certain oq.;erved relat.ions and OCCUITellces. . " . . .. ': ... : ' . . 

'fhere is an obvious gencral shnilari1.y · of t.he orcs nJiued thrllont tLe · Di~trict- . 
~'ueh varlutiOllH ns arc ol)serveu beillg attributable, it is l)l'lieveli, (~itller to degrees of 
secolJdary alterations or scgrcg~.tion, that i~, to the deeompo~itioll ancI l'eeOnlpoRi­
fion of l)rjmary ore,unuer the oxidizing influence of . gravity ilnpclled, circulating 
nleteoric 'waters or to difference in depth in the ore (preseutly to be considered under 
the discussion of the Zonal Arrangements of 11etals) at \vbich mining is carried on 
---tleprll(lCllt either upon differeuees -in depth oue to ullcqllal erosional Btripping or ' 
tp rhallges tnking plnee (~orrespol}(lin~ to hH'.re.nsing clepth in nlillillg, \\-hi(~h reflect n 
lll()re or l('s~ or(lp.rly eha ngr ill the prillln.ry (,Ollf't Hut.lOII of tlJ(~ ()r(~~nlld n R(·(JllPUt. 

;llTnllgerneut or zonillg of the lnctal~, ont"'al'(lly from the sour.ce ·--of rnillcralization­
<lither yertieally or l)crepherally 'and ex-celltri(~nlly. 

Allother circum~tallce ' pointill;! -:-0 tl:c conlmunity of origin and a single met31-
]ogcllesls for these ores, is the fact that a common-parallel, northerly and Routb-ei'1y 
t~cndjll~ ~ystcm of -fissures. or sh~ar p1anes provided the usual pat.hway for the as­
eent, distribution and deposition of the ore-formin'g elements~ the . other available 
:-;tructures, which anfidated this fissure-system, such as fault-planes, folcls and brec- ' 
(·intion~_, in SOD1C ea.=;es -fnrnished controls . .A nd that the master Rystem of fractures 
occur not ollly in t1le ~!eso7.oic strata and igneous roeks of proven later date. repre-

. !-'rnt.in1! t,vo snece~.slYc nHljor inb'llsions, nnrrO\~R tlle cl:lf-r of form'1t.ion (,f these fi5- ' 
~ur~R do\\']) t.o n r.1~. ~:('r In t~ l'C'l"i of! in Tcrt:::lry t,hnr.' allo <111 i t·.~ (l<'fi nit. ~l v p In ~(l!, t h~ 
fornln t-~0~1 of t hC' rrcw'wtol)(, or(\~~ ' i n (·lo~(l ~("C]lH'n(·c ,,,it h nlp y(nl TlJ!p.r nf il J('!'~ f\vo in-
t nlgjoll~. . - . 

Tllcre is little roo~ for doubt. thnt fhe qnartz nl0nzonit.e . or " granodiorite ' . and 
. the qllnrfz monzonite. porphyry" oescribecl earlier, nre (liffcrentiate~ from the same 
'mngmatic reRervolr . .A na, it will he rcenl1erl that wllile it wa~ stated that tho no di­
rect confact betwcen tl)es~ igneOll& rocks 11:1S been olH5erven, yet it i~ quite co~cluoive- ., 

. .. . ; , . . ~ 

; 

. ". : ' . .. 

• i ," ' '' ":' .' .. 
,~ , '. 

,.~ :. .: ... ... ',:.:: :. " 

' :~~. :, ~ '. " 



~," \~if ~'.I ' : 
Jy r~f(jbli~L()d oy the l1i'.l.~8, up'pa~clltly \~c.I,ry eiose]y l'l Jrr .. \!~l to tL~) (l\lart;~ In(~nhollih' 

", '-P'll ~ i . "'; \ ;a:;!: : : , .. : : .... J :. ~ : -iJ " C J " ~ .. / • . i'/L {) 
. " , ........ '\ ,", 

- ". ~ . . ~ . 

. I , 

. \ 

. 1 

·l)()lvilyry, wliicll 1l0t ouJy cut tile ~1e;.;o:loi(~ strata, but a];-;u t.he quartz 11lOllzonltc, t~lat. 
tbe qua117, monLjollite porphyry is younger . . 'rhis would tllell COrlucct tbe fonnatlOJl 
uf tbe 'l'uluustOllC ores \vith magmatic Slll'gcllce \\'hich pla(~ed t.he q1lartz 11lOll%OUitC 

porphyry alld, therefore, occurred as a late pLa~e in the fomlatioll of tlH~ rrertiary • 
'1'()nlb~tol1e-~1ule !\lou11 tnlll Ra1Jge, j-i"'nrthcrlllore that it \\'(1f; very late, is illrlic~tcd by 
the slllnll allloullt of deforlllntjoll fOUllll j II the 'fonlhstollc orc bodies. ' 

The fornlutioll of the north-south ~ySh.llll of VCill-fissure~ is attributed to ]os~ of 
\"ohUlll' \\'it,ll the llla~-)s of tIna l'tz 11l01lZOll it l' · pOl'l'hYJ'Y. due to 10:-;:-:, of gu SCOllS turgi­
uity u}1(lslll'iukuge ~ c.-OOlill~, resnltillg ill Sl'1.t Jillg aHd (·rackillg" ill tl)(' llvper zOlle, 
ill (lCljllstlllCllt; effectillg llot 0,111y tIle upvcr il1l'('Cldy e()ll~t'~"l1(~(l Piu't of the quartz 
InOllZollite porlJhyl'y but extcnc111l!! to thc h)cl11Uill~ sec1illleutary fonnations and ,the 
quartz mOllzonite, Later a momentary resnrgence led to the upwelling of fresh lava 
allU the filling of mallY of the!:;e ~hear or fi ssure. planes and some of the older fault 
plilllCS alld the formation of dikes of very ~imilar COn1l)os.ition to the quart.z monzo-
nite ] )orpllYl)". .. . . . 

Fol1owiug very close ill sequence UPO!l the fornla fion of the~e dikes, a final 
(lrptlI d iffcl'cntiation of the lllollzoni tic lua :"llla ] ('.(1 t.o ~lll Up\\'ul'cl mi gra t.iOl) of soln-
1iOllS rieh hl'llletnls, H1Hl ores were (lepoRi~('(l on t.h(\ \'\"alls (If fi~snr(l"~, ill part already 
(HTllpil'<l by dik~~;in the' (likc.-s ,\"hprl\fl'c\(~t.l'l'e(l. ~lH·:l1·('·l or l ·l·( ·(·c·i:lff\cl; ill rcpla(~c- . 
21 hlt' lH It 1~ ill hrp(·(·in ~onef: nloll~ the fisSll res, a 11n in t 11 (' antl(~li llnl "~t ruc·.tn}'es . . 
ZON • .\L ARR,AN(tJi~1IENrrS OF T'IIE lvfE'fALS .AND POSrrlON OF THE 
11ELLGREN 'VEIN L~ THE ORE COLUMN. 

}"our . widely spaced, ·great metal1ogenicperiods,~ the results of as many distinct' 
regiollal magrpations, are recognized in the f!eo]ogic ,history 'of Southern Arizona . 
These magmas were. copper rich and the ~ource of the · deposist of the Doted " camps 
of the great "Copper Belt of Sonthern Arizona." · They alE.o produced · rich and size­

I 
. ) 

able ueposits of gold, silver, Jead and., in certain p11USCS, con:::.iderable deposits of the 
rarer metals, sueh as vanadium, molyd(~Tllum and tungsten. " . . ( 

~ 

The predictioll H She'll go to copper with depth," often heard expressed by min­
iug lllen, ill discllssing properties in Soutllern Arlzona,wh(ln ores in ~llrface sllOW- , 
j, 'g:, :11 Hi ill llliu(l cleve JopnlPllt.s II re go 1<1. sil ve.r, ] enel or ~il}(~. or C ~(H1) hilla tioll~nf t he~e 
jJl yahl~, i~" n rr.(·.ogn!tiun, llCl~/:o\l~(lllpOnlllilllY {)hservat.;oJls t.hrllolJt n "wid(~ ('XfC.'llt or (~Ol1l1-

. ~ try. of f he nlllH.lst. lllval"iu hl~" (H'.(·Ul'J'cli~(~es of (~O J>Hfl r. \v h('rH (~olld i 1 ;01 ~s for ore fonnn tiulls . 
. have ohtaillcd-nlost important in its hearing op the l1uttter inllall'd-· andal~o, inlpliJ~i: 

" ! a clearly marked tendency I n the -deposition of t.he ore miperals to form . a zonal ar~, 
I raug-cn1ent of the meta1~. Tn this ar~~nge.ment of t.he nlet.als~ that of lead, zinc and cop- . 

per usually are the most definite. These ZOllC§ are 'gradational or overlap'pinghow~ 

. t 

"C':er, :ln~ somct~es appa"rf Dtly th.er~ has beep a te~es~oping of the zones ': of deposi­
bon, ThIS tendency to the ~egregatlQn of t.he metals In sequence of depth-zoneg, may ' 
he explained, if if' ~s. assum~d. that f,1?-e compou~d~ of t1lE{~ ~e'Veral ~etals . t90k plae9~ ' 
llncler rliffel'en~ h~lt. more or. Jess crifical tcnlper at.ures Rl1d pre~sures. \Vbi1~ t.11egra~ 
(Illation in t.clnpCl'nture nnq~ pre~Sllre rCCJnired if·o brin~ ~l)Ol1t thi~ zonal (lispoo=;ition, 
lllmd ]1:11 nrnlly ~l~i)lll(l he fi1r-fnC'"tor o~~ <1cpth, l ~flinF t.o f11~ s111)(~rTj~nposin:r" of . . ()Jl(" ~. 

" lurtn] ZOll~ upon the ot.her; tbe ~",an1(' grnd nahQn 11\ t.(ln1().Crature Hl1(i pres~1:lre, It ap- •.. 
p('nrs~ ula)", ta"kp place laterally. or ex-centrically, .judging by the peripheral position 
of tlle ores of other n1et.als, to those of copper, often observed. ' " . 

. TTllrler a " cOverill"g of rock, ·sufficicDt, ]n thiekness t.o furnish ample vertical ra!lgc . 
. . in \vlllcb to ilevelopand to sustain n grrtdual gradat.ion in tcmperature and pressure 

t.he outwardly diffu~f,d or migratjn~ lnine~alizin~ products fortn :a " differcllti~ted ore ·· 
lnag-nla, would find rllOSt. perfL-c! ~\(.1jnshi~cnt.R inzonc~-nnd mo;.;t.ci( finit~ ~Pi! c:Jp!lrly 

" ' : . :;, 'j . . 
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)'('('OfTU ized cXIJre::sioii ill fissures \vitll defi 11 i t.e ('olltroilillg \,"ull::;. I U ;-;ut'-h n (':l~C, i ~ ; " . ~, .. . . 

the ~pj>er portioll of the ore ZOlle has Hot Leeu ucstroye'cl by ero;·doll, the Sf!quellce of 
' ;, ' lnet.als, a~ depth <1eve]opllleut in Dlillillg is ~arrie,l on, ,\v111 he roughly as follo\\~s:­

ll]>pernlost a resi<linnl of qunrtz nllu gold, or gohl RUU ~ilver; ('JID11ging dO\\"lHVard to 
~iJ ver-leau-gold, usnnl1y with SOIne Hlltullolllnl (gray) (·.opprr ntHl ~on)etinles with 
(~ollsi<l<.'r&l hIe 11l:1l1gu llcse; t.lJ ell to lead, \vi tll dc('.)'eil~(' of assor.ia t p(l silvcr allll gohl 
YnlHe~; llr-xt to ](·atl-zill<:; tIle)} to lead-ziuc-c·oppcr and filln]]y to eoppcr iroll orc. 'fhe 
prinlary fOrDl of these orc!::; is the sulphide. 'fIle sedal snee(~~ .. siOI} of m()ta18 in dcpth 
could be eal'rien farther, but. has llO special ;lPl)Iicutioll here. Erosional stripping, 
post-lnet.al faultiug nlld erosioll: Dlay have hrought allY of thr;;e ZOlles to the sUl'face. 
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Tbis zonal arraDg-l'lllcllt qf the metals lllay llu\'e been ill a larg~ IHlrt obscured 
by the {lestructioll, lea('hiug and dO\Yll\VnrO nligratioll alH1 reeollstruetioll of tile ore, 
llnder the oxidizing actioll of descelldillg grolluu ,,'atcrs. 

'rhe trlluency to %Ollal ,\n'allg~lliellt of tlH' n)ptal~. :ll~o )nny lH' hlil'rfpred vdth. 
(lne to thl' rapitiity' of a~<.~ellt of the lllagma HIHI lH'ar appro:u'h to the surfilee bpforc 
deposit ion ill a r<.)~triet{',l hori%(ln, )eutl:-\ to u t<,·lp~.w.()piJl~ {,f tllP ~C)))("~ of lll('t"ls. 

i\llll :t~ajll, 1l1e ~()l}('~ of llwta1s lll~ly be <.,~t.&lb1i: .. dll~(l ill a lat<"ral 0.· peripheral 
jlo:-:itioJl, ill nPPl'oxitlJa1dy the ~(In)(· lh'ptll plaut', dlH~ 1.0 1ltl' yarying po:-:.itioll of ('.Oll­
dnit!-) l'olltrollillg the ore fOl'llliug solutiolls, l'clativc to tlH~ ::-;OUl'ce of lllillernlizatioll. 

.11oreover cOllditiollS are sonletUlleS observed \\~hicl1 seem best eXl)laillcd . as due 
to a ~hiftjug and descent of the zones of deposition by overlap of higher upon thcm~ 
.A.lso, a rever~e condition is sonletilnes observed, 'seeluingly produced by Dlagmatic 
re-surgencc and ores of a lo\ye.r zone thus lap upon ores of a higher ZOlle. 

. Tilese observed fncts, dcspite recogruzcd departures from the normal sequence 
in the zonal arrallgement of the lllet.als,. explained by Dloreor less. theoretical deduc­
tiOllS, find valuable appli~tiop in many eases and otten provide criteria by \"';,hieh th(~ 

. persist.ellce of ore nlHI valucs ill depth may be judg-cu alld lllCIiecs as to what cbanges 
in the lllct.als luay he expcctc~l to take pltl~e, as nlillill1!: is ei1l'rie<l decper. , 

: As stated hefore, changes of prinlury Ol'C~ _(~olllJeell'U \yjtlt \v(lntheriJl~ Hlld cro-
. ~ . sio1l; 1hl' llecOlllp()~it.ioll, leaching and l'ee.olupusitioli of ores, lnay obtieure thc original 

ZOlHll sequence of the lllctals, leavillg th~ oxidi~ed products of SOllle ores per(!heu, 
\\'hile cOl1ecutratillg others at lo\ver levels . 

. ~ . )r" It is, therefore, ill no \vay sUl'pri:;iDg to ' filld-' revie\ving the facts set forth in 

\
:.' . .. 1he discus80n of genesis of the rromb~tolJe pres, indieating a siugle nletallogenie 

episodc, and ores relateq. mainly to one conl!llon systy.m of llort,h-south fis~ures,pre~ 
tbe result of ~ cullllinating sequence of differentiatioiIs in a siil~le large" deep-lying 
111 aglll a, in sUQ-acidic pha~e, and" pomparing the described orcs of both Jhe Eas£.~nl 
:l.lld Western : areas, nuu fil~Llillg them essel.).tially similar or gradational-tho Uis- ! 
g-nigeg by secpnclary nlt,erat.ion:· as lloted, tq fill(l t~t· t.here is a clear and oefinite fJ: 
;:ollal ~~lee oL t.l~_ll~<:...tnls ·al~1. t~?~t th£ ,~r-~~e ~f_ (H;i~ (l(:j~~~,irrq,~ i~ Of gr_~::.! v~rtic~al ~ 
111i(·~np.~1'-allc1 1l1oreO\'(.'t- tlHtt tllr: O.[i}.!lHlY' lic (~X I H'~ to (~O'I1.lilue far hel(ny ~UY . 
ili!.iilll ~'xJ)l()l'~l eit.her ~. (~r()Si(~l, pr lC ]~ ~(\st~l t;p \vhi(·}~_ l'!-'iulllb 1~ i~e P~.~~i~t , 
]~ .~l p(llletra,1:ra=- X . " . . ,1' . . ~1 ! .. ~' ', ' '::" : 

II] the .1¥jbee regi~:n the ~~~eozoic li~9stolled- .~\ hri~o, 1~artin, Eseabrosa .­
are the horIzons t~us far. sho\vn ,to carry the _eupper gfe~. rl.'he ~::,?ppe~ ~~ne to dar~' 
has a provcll vcrbe~l tlll(~kllCSS of ] 400 to 1;)00 feet. Sonlc go]d~;ial)(l SlIver ores, bow­

. _ ever. OC(·.ur in tIle overlying Mes.ozoic strata ill the southenstcarn part of t.he area/ ·,j 
\\Thile Bisbee is kUOWD as a copper · C:.llll!', thousands of tons of lead-silver ore, 

I \vitb ~onle ZillC, are nlDled ' annually. The orCl::> of the Bisbee District do }lot ' occur ill 
. } fissures or ill bedding-plane deposits, as. at Tonlhstone, but as nletasonlatic l'e}Jlace-

~ lllCllt bodies. The relation of the lead ores to the copper 01'<' 5, so far as kno\vu t,o.Jhe 
~ - \yritl·T, appear to be distal or ·peripllernl. . ':\~Ej;t: L.: 

. .' 31 . . . . " .. ~.~ .. _'.'.).~· .. :."··" '·'·'·./'~-'-"';.'.:~17_~ .• ~.:.'.;.:.'.",\.,'.~:,~_;. ~_~ 
·:·; ~~:iL ,--.:.._.~-.-.-.-.. . -...... _ ..... -_._ .... ~ .-.--.... :-.. --.--~---.. ~- .;. - .-~ .. . -.------. . ,:' .. - - - - -
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. III the TOlllh:.;tu11L --'; ,,~trict, n~ }JreYiol1sJ)~ ~hU\\·ll; t tOri:t.OllS fronl the ]30h;:\ 
. Quartzite thrll the N~lC~U J..Jinlcstolle, the ul)pel' 1l1(\))}lH')' of tIl{) Pull'o%oic ;.;rl'iCH :11,,1 
illt'lncling the l\fl)SU~Ojr. (CtlJll~l1lelle) strnta at tlll' top, Hl'(~ l'epo!'-\itorics of ore. . 

It is exceed ing ly ill) jlrohn hly. too. t 11:1" t.1t(· net unl \'('l'tic':ll 1'a 11~~ of t IH~ hypc.'r· 
('opper ore;, ill 111t' 'l\)}})bst()I)(~ :11'(':1 s])(Htlcl h(, :IS gl'('~lt il~ t1)(,~ kllO\\'1l ('Ol11billP(1 

l11i('kllP~~ of the :-:(.>(lillH..'lltar.r !'-\t'l·h~r-\. It lila,)" be, (~xd\1~i\'l' of tllt\ (lce)) lyillg, eO]lper 
ZUlU', :lPP1'OxiUltltl'ly :l half of that 1hi('kll(,!'-\~~" S«ly :~O()O 'f'('('1. 'I'Jan1 i1 =,hould iUt'llHlca 
fOl'llla1 iOllS rt'prc.'sl'll1illg' tht' c'lltirl' sh'atigJ',lphi(' SlH'('('S.~j()llt h(),\'(~\'('r, l11ay he cx­
plnitH·d if cll·(~Onllt. is l.'1kell of OJ(' diff('I'Plit ' p()~j1iollS tll(' \'aJ';()\J~ fn1111-1)1()('k~ hold ill 
re!utioll to the :.;ourc~e of 1111IH1 1'illizDtioll :llHI the vuriahle l)(~ig-ht of lJlngnwti('. nS(~ellt 
or 'wedgillg-alH 1 ,,,ith ill a el'iti ('al l':lllgC (' I' %011(' of t.eInpCl'n tare. 

Erosioll in the l~orthern l):~rt of the Ea~t.e~ll (Bl1uker llill) area of t.he TODlb­
~tonp Distri~t has, it is interpreted, stripped. a\vay a considerable part of the or~ 
%Oll€', so Hlat t be ore~ bf>gin "itll t.besilver-lead-goJd zone-alld roughly bet\veen 
700 nl}d SOD feef hl clf>ptb, ent.er upon the lea<l-zillc tl'a]lsifio~l, or next ]<.l\vcr Dletalli.(~ 
z,Olle. 

Iu the \V'(A::;tern (l\f('I1~'.1'c.n) area, t11p 400 fpet of gol(l-silvcr orc~ t:aki)lg tbe c1e0.p­
,·!-=t 111 ill<', t])(' Rta t~ of ~l;dllr. a~ t~·pe. sho rtly he low \\'Cl t ('I' h've1, arc~ ill t ra Jl:::;i tioll to 

t h(, ~ilypr-l('\:Hl-!.!() 1 {l ()I·P~. (\CJll i \';110)11 of t 11<' 11]>1 )('1' 700 .. J' HOO f('(lt ill tl)(' 1l0rtllern 
1lort10ll of OIP J~~nS1(\1'1l arlm. ' 

StllU(' of tlH~ Y(·ill~ of the \V ('sit.\rll nrca sho\\~ (~olu;i(ll'rahlc pcn.',hcd ~eeolldary 
nlC111gnnese ores, 111anifestly hrollght chnvn \\'ard and. COll<.'clltl'ated fron} u higher erou­
ed level in t.he nlefal zone. TI1C nlanganiferous silver alld nrgclltiferous. Dlangaucse 
ores of t.11e ~Ollt1}erll part of the Eustenl area, reprcsellt a still higher horh~on, ' ill 
s('(]n(,J)(~e" lyillg .:lhovc the silver-gold. orcs of the 'Vesteru area . .J\.~ pro\'C'd in s~vernl 
lllines t.his nlangalliferous zone is at ]east '600 feet thick. . , , " , 

rOD8deriiig the t hh~klless of the ~cveral other ZOlleR, brought out by Ininiug de­
\-el0plllPnf, it proba hly is reasonnl)le to nsSHD1C a thi('klles~ of 700 to 800 feet for the 
zh~(~ 7.0ll€:'; ;lllo\vi llg for :\ 1 ('n(l-~inc trCln~i t.101l n t. t hr top a llel a ~dlle-(~Oppe)' t rLJ n:-;itiOll 
h<,l(n~. . ' 

'1'lIt" '"hove tlli('kJ)~'x~c:; of eOtlr~e :u:e ollly :ll'pro:xilll:l1io llH a'uel 1.1u'J·(' iSJ)l1tdl[r~t 
C~\'l'l·I:: .. pilJ~ (~u(" t.o s(,(·(~Jl(lill'.': c:1l:l11g-t'~.J~11111U1Pd IIp: l~('gjl1ll~J~b... \~,j.!JL __ tE~ _ .;. ll,lallg-llui- " . ~~ 
f:':'Oll; ::(H,H.~~ Goa fel'! tlHek; :-:JlY('r-go~u zon:',~ .1.0"-;;00 feet; lc'Hl-:..;llvel'-g()hl~ BOU-teet.; ;" 
:~ll!(~ ,00-800 feet, gIves thc tot.al thIckncss of the ore zqne, or depth of ore column, : 
pot nJ]()\\"ill~ for copper ore}; belu,v, ill the 'rolnhstolle s(..'('.tion, n~.2lO..Q.t() :3000 fcet- ~? 
all t.old-Und it 1p~~, found to h~~gI~ilir. % . , 

The 11elJgrcll property viewed in t.he light of this zonal thickllC::;;~; of the hyper­
('opper Inetallie ~Olle!:i all'a plaeed ill its proper position in the ore collulln, on stroll~ 
persistell~ ~truet.ures~ should ha~e below its su:rficial zone of 400-500 feet. of silver­
~:()lrl (l:'("~, a ~Oll(, of Jead-sihiel'-f!;o]d, 800 fcyt. in ,t,hicku('ss. followed hy (~,Olllplex orC'" 
1 0 :l snrllli~et1 1hl"klles8 of 700 to 800 fcet.~ , . ' 

~ 
I)owln"nrtl 1(>:a«'1)11lg" of the "Plwr part of nu, Il'iHI ~()ll(' slaonld In'()(h'lC~(~ an ('u-) ~ # • • 

;' )')"}1Il)(')11 nf tlu' . Ul~(l lu Hly HOllW ~J.lort. clistau<:<.' l)l'lo\V ! 1)(' lU'(':-:(\lJt le\'(~l of gToHIU1-
, ',) tc'r. , '. " , . . , ,. 

I 
, ( 

i 

'1'11(' ,h'p1 h. iu t.lll' \\T (,: .. d(~l·n :ll'en, t.o \\'lli(~ll ox id it.n t iOll has (' xt.(,ll<lpd i~ it 11 k llOWll. 

jf it is the ~llJll~ , .a~ ill the Eastern H)'ea of t.he 1)i;~1 dc·,t, it. is at ll)ast. '100 to 800 feet.; 
hut it is a~~l~J(~cl to he atlcast 500 to ~OO feet to pCl'si:-.;t cut })l'hnury 'sulph iqcs. 
\VA.TER IN THE 1'011BSTONE 11:INING DISTRICT. ' 

A luueh d isc~llsse(1 qlH-stioll \\'hen 'rOIn hst .o)}(~ 1-.1 i lles :l1'c~ 'rnPllt.inu('cl i~' ,,,'at.er.'] n 
1l.e 'Ea=--1c'ru Ill·fl.:!, pllllJpi)J~ is u I,ig' ii,f'Ul, a~ in siJlkiJl~ f.J1(~ Booln ~ll:d'1. io 1.I1f~ loon 

, root 1,~v("1, wlJi(~11 iH fll'lU·oxiulCLi,c.dy 400 f('ct, l)(~lo\v v.·af,(~1' It'.V('), :l pllJlIpill~ (~:ipucHy or 
Clhout -1000 gaIl'Jus ]>pr milllJtc, ,,·:lS ))ce.(~g:-;ary u}Hlcr peak load. ' 

, _ ' . S4 , . 
$ , '",<, ', .. :. 
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Ij Seremex, InC. 

SOl11C past bistory of ,,'a1(,'.r ill the }~n~te)'ll area, \\·it.ll ('Xt.li~ICL f1'o111 the report of 
\ \". P. Blake, \"ill he of interest. 
}:X 'rllA CT: T]lP. c:~nllp \VUS it t fi }';:;t Cl cI J'Y O}I(I. UIHl lllill:=; \\'(lJ'{~ J (){~a ted 011 the ri y'cr, 
thu~ ill\'oh"illg- t]H.~lH'<..'es~i1y of all cxpellsi\'p WClgull hUll1. 'rl\(~rc \vas little ill the np­
PCill':lll('.l' or tJlll Sl1rl'OlllHJillg-~ of t.])(.~ ('.,\lUll to ~l1~(Te~t Ow ('Xistellee of vNit.el', 311e1 

\\,]lell it was st.nH-k ill tllC Rnlphul'ct shaft. at u ~:;lll]lUl'(lt j\"('ly ~JlalJO\V depth of 500 
feet., it. \vas a sur}>ri~e to all. Other shaft~. ill(']ll(lin~ the COlltclltion, Gr~llc1 CelJtral, 
'Vest Side, II ead Ceutcr Hll<1 J~lllpire readlc<l ",,"ater soOll afi er" anel . (leUlollstra teel 
tLat it \\'a~ to be fOllll{l at IJI .. ,\(~ti(·ally the S:lllle leycl throllghont the J)L-;trict.. The 
}llillPS at this thlle \\'ere "'Ul'ki11p'- ill hi!!h grade ure bodies far nhove \V3j(~r~ allf] no 

douut \\'as felt a.-{ fe, pn!'ily !ltlll.piJlt! it ont ~lHl (·ollt.iInllllg- ,:0\\·11 \VhPl: !~ ~11()ulu Le-
('Olne llece~ .. "'ary . 'r~IC:.n l'(lll(i Cc '11 ~ f'~ 1 COD1]J:lllY i)}~t.allt~;l :1 j i ll{' of <l irl'.(~t. :11'1 11 \~ ~t eanl 
plllllP~ (~np:lh!~~ , :- liti~illg ;;ijP.OUO ~ :\11011~ in 24 hours, ;lI.t. ,I' 11lC~ surprise of ;:11. tlH~ 
\\'il1ldnl\val of this cllJlOllllt. of \\'at.(~t· ])1'0<111('.('(1 l)U appt'('('i:al)J(' ,-rfe(~t. T! .. ~ C'(t)lf(,llt.ioll 
CO}}J}I;lllY f1u '1I ,.ut il1 a plil:I~. of' i~ ill(,1l C()l'ni~]1 plll11JlA at it ' (IXpel'lse ol ;,l~()l1.$l;)O.-
oon .lIlll ('Hpahle of r.li~jllg- 1.()(H\OOO ~C\l1(1ll~ i!l ~-J. It()IlJ·~. and :t~aill ])lullpillg' began. 
all<l (111 uttclll]>t lllatltl 10 !-'illk, hut. it ROOll ht~l'(lllle ('Vi(lt'llt 1 hat t be. (',Olllhilled e~pa('.ity 
of' tJlr ] nllllp~ ,,'a~ ltltHh)qllil 1 e. The G rau(l Celltnll th eu put ill it !ille of ] 4-illCb (~Ol'-: 
nish }Jumps of 1,500,000 galloll~ (·apacity. HllU ~t a cost of ill the neighborhood ~f 
$200,oOO.UO and togethe.r t]lC f\vo Cornish p]ant.~ gaiuf'<1 ~t('.adily on the \vater nnd 
fduking hclo\v heg-:lll_ ]~11t. lllll(~h V:1hlahlt~ t irilC had beell lost ntHi frcnn n ltl<,k of ap-
l~et',jatioll of the seriousness of t.he proh1clll, the rat.e of divi(lelH.ls had g'oDe on 1111- . 

din1inisheu, \vitbout ret.aillitlg an adeqnatc reserve for cOlltillgellties. Furtbennore. 
there wa~ n lack of h~nl)OllY :1111011g tho:,;e ~on('crlled \vl}i(~h prevented the attain-

.. lllflllt. of the hest 1"e~nlts. · 

. ! 
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'1'11 E "TATER. ('() }\T'I'R.O I,L }i~I). 
..1\ depth of ] (}{) f(~et. he]o\\-' \\'nter levC'l \\,:I~ J'(':H'l)~(l. ~l1}(J it \\'a~ tlt'lliollstratco 

thnt t.he water (O.nuld he (~oJ)t.roll<..·tl; ihat it. \\'a~ ill fad. :l h,,~ill ,\'hi(~h, OIH·.e l'X1Ulll~t(~(1, 
('on1(1 be held ill e.heek \vith a lllooeratc expellclitllre fo)' Pt~)l1p1tlg. Ot.her Inine~ 1hau 
the Grallel C~lJtr;ll ;11)(} (~Ol)tClltioll took [td '·~\l1t.~lg-C of the r('(-(~SSiOll of the water and 
l:<..'1!an pllshiug {,~O\'ll, proying the ('.olltinllullct' of the ore helc)\\' v ... at.er and its excel-
lent. grade. Botli'; the Gra~d QClltral and Contention sh~fts v .. ere vertical, :lnu it \~a!:) 
lle~es~ary to Cl'OSE..:-cut for their ol'\e bodies_ Tpis was goin~ on and very, rich qre 
fuuud that in th~ C.()utentioll as£a)rillg about $100.00 per ton ill g.)ld. Up to t418 
point (}'lay, 1886) the sit.uatIon ,\'a~ good. The Inincs \,~ere still \vorking in ore ab6ye 
the 'water, anu it ba<1 bpCll, couclusively ShO\Vll that the w·ater could be controlled a 'lid 
Inining go 011 in~efinitely, \,hell a cl.i~n.stro11s fire ntt{~1'1y(1c~t.r()yed the . fine Granel 

'-;: .' ,. ' . .L ( . (. ' 

C'elltrul hoi~tillK, v;ol'ks H11l1 pUDlping pJal~t_ There is IIp dou1.t that the : ContentW~ll 
IHIDlpS eould have held the \vater ,in check nIOBe aft.Pl' tlli~ clisu!:)tcr, -qn1..il otn~r 
1l1iu'hillcry ,·.oulrl have beep ' pnt ou' t.he . Grand Ccutrnl, 'hut diff('l"cIJces arose betwe~n 

. the cOlnpames and J)en~",i.l~f a .tSettl~,!llellt. of these the l~) lD)P8. \\icre stopped and the 
~llaft~ aJlo\ved tCl fIll. }qnql]y, th:rpn'gb tl1C (,~RreJe~:-';llc~~ of n \\':It.{,.lunan, the Coutell­
t ion plant took J ire., all(l~'H·s eonlpl<.;t e cl P~tl ;ll~ 't.i()ll l'0si.) ~()ll(,' 1 i ll( \~~filli t.ely, t.he \\'Or~-
. f t', . ." b 1 t . l u .lJ,!./ . ,. r '. "' " 11lg 0 ~e IlllDe,r . e ow \\·a ·cr. ~.. ' ~~: . \51 ' • f. 

. .Aft~r this su·cces.sion of uisa.ster~. several nn~uccessful att~pts to , effect. t~l~ 
(~ollsolidation of the various interests were llHHlc, and in -the me'antiJne deep lnining 
at TOlnbstolle was sllsl'cnc1ed. (E~D OF EXTR'/~CT)-Il)scrt:-I~ 1900 a consolida-
1 ion of most of the ·pron{\rties in the East.ern area \)as effectC'u, kno\vn ns the T01{B-
STONE CONSOJ.JillATED ~!Th~G COl\fPANY, and agaill'sinking \vas stai1:ed. 
EXTR· ... t\CT FRlO~I REPORT OF '\T. P. B. CONTINUED, BELOW. 

. ' . 
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'rlll' l'olllpallY La:-\ u 1l'e:Hly lOl'H t(~U :l IH~\\' shaff.:1 nel hH:-\ ('Oll} P hl1 ('<1 i1 10 \\'a t.l')" . 

l<.'v{'1. This l'haff llH':lSl1l'(~~ 7 feethy ~2 fe.et ill the elea l' :llld ha~ fCllll" ('Olllpal'huPlltJ', 

"two for JlOi~tillg :l1J(1 two for Plllllpill~ . 
'rJu,' }llllllP~, cll'<.~ :-:l1ppli(~(1 hy the l'l'e.-;eo1J ~fl':llll .PllUljl ('ollqmIlY of Iv1 ih\'ank<'('. 

TJwy arl~ tllt~ dire('.t :w,1iug" 1ypp, triplc CXP:lll:.doll, \vith ~t(';IUl ('yJiIHit.II':-\ ill j)flit'~, of an 
. illehe~ Ul1(} 23 lllellcH, auu ]5 iu<;hes hi UiUllll'tel'. 1)iauH,'.1l'l' of' water plullger 13 inch­

(~s, stroke 24 illl~hes. These l)umps are 33 fl~et 7 illches ill It)llgth, 9 feet 8 in<;bes \vide 
and more than 6 feet high. TLese powerful plunps \vill thro\\' 1750 ga1101lr; of water 
per nlinnte, which is llearly 60 l,er eent morc t~lall the elHllhillCU pllmpin~ capacity 
of thp 01:l n rallu C(,llt.ral aHu Cout.clltioll pnlHp~Tllcy ,ril1 he placed at . the \\'a ter 
1('\'('1 ill ('h:lnl~)er~ PX('il\,a1l'cl for t1H'Hl, ilnd t\\'O \yill 1)(~ 1:licl <low}} there, (fliC 111 re­
~('''V('. 

OtlH'r plllllP~ o~ ~h(' 'sallW type h:a"l~ b('('1l Ol"clt'l"l'd allli. iln' llnd,')' (·()llstnH'.tion, 
that. tlre Pl'OPOl'tiolled to a ]000 fuot lift tlud "'ill hl' l'l'ad" to ill:-;t.~1J ""hl'll 1 hat depth 
is l'eill',he~ .. All of thc , above "'ill be ~tntiollnl'Y, alld the fa llillg ,vater le.v<.'l '\'ill be fol­
lowed (lown by four tr 'ovable pUl11pS called sillkers. 'l'he~e ,yil! hu,""p 14 inch Fteanl 
eyIindel's, \,'ater eylh.l'lt~r~" 8 illehes alld a stroke of 12 illehes. EU(-.]l PUIUP \vill tbro,,~ 
800 gnJ]ou~ pl-r nlinnt<!, all excess t.hat is llecessary to }>l'ov'ide f ,r l110ving them ill 
~uccessioll wi~'hout 3t0!)pin~ the discharge of wnter. . .. 

There v;i11 be fOl,lr 200 horsepower boilers of th~ ~iorl'ison ~·ornlgnted illternal 
furnace type', cac'h 10 :eet ill dial11etcr nnd 15 , feet ]Ollg. ,Crude oil \vi]] he used for 
fnrl. (END OF }~XrrRA(~). . ' . . 

Fullowillg the above llat.a, u reSlUllC of the hi~tol'Y fol1o\\'s. 'rIle 'l'olllOl'tonc Con­
:-\oIidn1.ed COlupnuy, "'ith the above equipnH..lut ('OUIllH'lU·('cl :-;illkill;': and a depth of , 
1000 ft~et. was l'(·ueheci. 'l'hrc<.~ hr('.aktlo\\'ll~ durill~ ~illk ill~ ('flll:-\eu (lelay~ ulld great. ex­
pellse. A (,l'()SS~ellt. fl'Oll} the 1'000 foot level to eut the ore deposit8 at t.his <1elJth 'wa~ 
ill progre~3, hut t.hc '(li~tallCel)eCessary to reach t.ben} hnc1110t been reaehed at the tim(· 
of the last breakdowll, \vheu the shaft \"\Tas. again allowed to fill with "Yatcr.The 
ground through wbich the shaft was sunk ,was of a ,\'ery loose material and duriug 
the pumping operations, it was necessary t.o keep alnlost eonstant. work in the shaft., 
owillg t.o t.he eOlltinual loosening of the wan hlocks, eau8blg the titnbers to get out of 
Iil!c. Sometinle nfter the last breakdown of the pumps, the Tomb~tone_ Consolidated 
('{-nnpany \,aR taken over by the Phelps Dodge illi-erests :11)c1 i~ llO\V known ns the 
Buuker IIill Mines COlnpauy. The Boom shuft later eayecl ill and to-date there ha~ 
1)('('11 lit) ot.her ''''urk done hc]o\v \\'nf.er level :-;h)(~l' t.lH~ 'j'oluh:-;t.oJ1e (~()ll~()lidilt.e<1 opern-
HUllS. ')I,Vith nlodprn, (\)cetrie }>11111P::; . a~ (~OlnjHin,'(J t.o the <.lId ,:;1 (';\111 plJlllP~, l111wahlri~ll!:1 ! .. " 
of t.hp luiues,. in tlle EustCF~ 'rombstone :1.1"('&\ ;.~ hut a. qP(',~tioll q! pl"operfillllllt".il1f. :i .... ~~: 
! ha ve gOlle lutO. the Pl~~l~lng dat~' at ~~n~e !:cll.gth, In':'V1C'W of thc fact ~hat thcrej..J.--· 
1::5 an l.ur,varraltted 0pUllOll · throughout mlDlng CIrcles that the Tombs,tone 'Y.ater../ : 
('o1l1d not be llaI?(l1ed. v • T\ . " ' I ' b:"~ . __ ~- ... 
\VArr:B~n. IN. rl'liE \VES1'ERN (ME1Jl.1GREN) AREA.", ~, ' ;' ~ , 

Nov. as t.o\vat.eJ· ill t.llP · W<,'~1(lrlll)art. of thy 1)i:-;1.ric'.1. ZUllI itt. t.1 i'l~ Ml~l1grCll Minc~l; 
'l~lC w a1 er l(~vel at the ] ~Ol1atlh~l :-\h:1 ft () u c of' i he t\1 (~1I.rf'('1l ~1 it )( ;~) i:-;. at. n d (~pth ~)r. 
lyO fect. rrhe\vat.er levcl ~t the Rooln (J1~a:-.;tcl'lJ are:l) ~ \laft 1.S :tPP1'oxIIIJafv1y at q!F 
hOO foo1 level. rrhe e]evuholl of the BOllall~a &11uft IS npproXlnlat.e;ly . ]20 Jpct lowe~ , . · 
thuu th~ Room ~haft.. This thell givc~ all aPl)1'6ximate of 290 feet. differelH~e in elevCl~: 
1 JOB },phVt.:'Cll 1.1ac' \\':dcr level of the ]~~af:.te rJl and 'Ve!-\t.(~l"ll :l rea.!-\, the W (!~t.crll water 

. }('\'(-) ;-\1:UHliug 290 ft~et. higher than t.hc Ent-'t.eru \vater h·v('l. . . 
'rhe 111011zonite batholith mcntion'ed uneler geology here beeonles ilnportant, and 

L n :..;ketch,\vhich is a part of this report ,vill graphically illustrate the point . I nUl 
. out1illillg; ~' (See page_~_. __ ,:. ____ ).The m6~zonite runs northerly ,and S011tl1erly and nenr- · 

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

,: . . .. ~ '. -': . 

. - .~' . .. . 
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, l ',' ~ J~~~ ' :~;c .. p,n)Htl'~ the Ea~t(lrll'\ \ill) d '\Vest.ern n l't' :tH. It i~ ~.elr '(h1ith~llt that Uli:-> g]'a nitoic\ 
I~ ~ : '~(,)(~k is (l<lep seated :ul(l lnlperYlou::; to \\,H ter, uHd in eOll11ectioll \\'ith the \V cstrrll 

struettures has a direct bearin'g on the \va ter. . 
) 1£0': determine all approxhllatc ±low, I eOllllnellceu sinking ill the south Bona~­

za: /shaft at \,ater level, witll a snlall Snow boiler feed }Hlnlp, run by nir furnishe(l 
bv :1' one drill cornpressor. III this manner I reaehcd a depth of 1 hirty-follr feet bc.~, 
J~w 'water with a tOlnputeu flow of 40 gallons per nlillut.c. A~. n further eheek on the 

. \vater flow I ran leve]~ to the uld :1fallilla l\{ine, ,,~hi~}l 5110\\'8 the same ,Yater level 
a~ t.he Ho)wllza. 'rhi~ ~haft \vas ~llllk 500 f('l,t. h(,}o,,' ,vi1h all ('stinlilt(~d flow of 100 ' . ~ I 

g'n]]ons pt'r l11iullte. '\VUl'k lHl.lo\\" ,vater III th~ Uhall~e :l1Hl San Pedro llliueo (of the (. , ~ 
\r cst (lru a l't~n) ]jkl'\~ise ~ho\" the :sanl~ re la ti "ely ~J)la]) f]o\\".~· Frolll_ql.i~ (!~.!.~_.it. i~ /~,; 
:-;afe.J<l._dra~!,~l.!~.~ll.~l .~P?JJb~.t..l\'atgr..J~J.n. P~.J~~_.(.h::l\Y b.p~·.1~. fg.t.:u:t least. ~OO fe.et. belQ~,t·: " 
lITe present water level at the Ll'felJQc)] ~!.l!.!g~ "ith...a prQYnbilit.r of a ..,plueh gL~at~r ~. 
~Ie~!l! ,"£.~.1luru.t _l!-.)a~ P~lllrilPg l)ra~~. Tlli)Lwater will he a deciued asset 'fo llIinin..g ' .. 
nn( ~ oJ:ier.atiClllS..- ..,. . _ .. ' _ .- .:=:.'7'_. . . 

'rHE ~IELLGR,EN GROu-rp IN GENERAL.] ~-.-~ __ -=-.~._ . . 1 

The portion of the Tombst.one District covered by this group is to SOl1le extent 
nndeveloped as a 'whole, a IHllubcr of the clainlS havillg but,littlc \vork done upon the 
veins' a.ud ore chutes exposed on the snrfaee. There has heen no nttenlpt lnade at 

' . (h~(\p nlilliug, the clr.())lPst. 'vorkillgs being at th~ ~ol1t.h ]~ollaJlZa l-'Jlaft, ,vhich is 
,lown 34 f('('t iuto flIp \\·"tC'r; t.1H) totnl <lep1 It l)(,jll~ ~:~O fc.'('i. fro,~l t.h(~ ('(~l1~lJ' of the 
1 ft - --~- . . 

:-\ IH. .' . .. ' . 

X 'rhere l1as becll 110 ~ystelnatic developlllcllt of · the ore h()die8· or centralized 
\\Torkings for large. s~ale 1l1inlng op~ratiGllS; sue.h as cross-cutting the country, to 
(~ut the ]Jarallel north-south trending vein systen1, and the developlllcut of these 

! yeins :a]ong .their entire strik~, the work so far .done beiug III ore in the form of what 
i. lllinerseal1 . ellIori(ling, that. is, t.he ~opl1criug out of t.he high grade ]en~cs. The ex­

(~el'tion to this rule is ~cell in tLe North ROllflllza ~t.ope. rrhi~ hlock of gronnd from 
the] 00 foot level to Ule surface [uHl for a <li!:;tauee of ] GO feet llorth of t.he shaft, 
\VIlP. ruined by the fiJled ~tope metho(l, tIl e vein heiug nljIl~rl as a \vhole, tnkiug the r 
lower rrnclc and hi~dJ grnde portions together. whic~h furnishes sODle . v~,.y interest-
ing natR :U~ to YCbl vClll1nt1011. ill tflkinJ! Ol1t. t.}le or~ fln-hlock. Sll<~h a~ would be follow-
I'd in lnrg-c ~~nle opera tion~ for . nlinin~ .. 

'. ' 'l'lu'rr upppar~ to he ll1tle (10111>. tlint nt :-;iJt~h tillll' a~ eJ·()~s-(~llt.t.if)~ nt depth i~ 
(lone. hlilH1 veins. lIQJY-_t:in71·=rd7"@l he _C~)C(~~!1.11t".l:e.u. 'l'hi~ ~lll'} )(lsi tioll is ~t rt'ugt.hclleu 
by the general topograpby of the surface. it being quite eviucllt t.hat n1any of the .'. ~ 
~lllches or washes are formed on' vein or <.;hear : ~one fractures, tllesG struch.~.res pro- " 
clueing t~le (leprcssiollR hy ' erosional ageneie.s. The probability of a general nlinerali- ~ 
7ation in sheRr zone~ and brect1nted areas llcnr faHlts and contacts. is ex~eptional1y ~ 

r-00~1. ". .' \'~i.,{. .~. " : . • 

It llas been sbo,vn in the geological diseus~ioD that !pe great !< depth . ~nd the ~ . 
Jlllmhel:- of the E~all~] and .cro~.§-y£:ins makes ' the potential ru:.e reserves ~e.r~ L:u-~.c. . \ 
"'hen cOl:~iuer~(l coller,tively. There is in arlclitioll to t.he ~~Cill ~yste.m, the probable 
.Hnd llllcxploreu Paleozoi~ fornlntions underlying the ~f(,F.ozoic, ,vhir~l in the Enstenl 
;1 rea pro(hl~ed large ore bodi~s. . ' . ' .'. #~'.' .: 

, There are llluny veill~ . cropping on tlH~ ~nl'fac.(',\"hieh nrc lln(l'~ve]ope<1'~"'aDU 110 

: ;ltt(llliiou llns he~ll p:dd to eontncts. Work OIl the~e ('OlltUC,.ts :-;11onl<1 be dOlle, as it i~ 
. ' J ~ .. t () l)e l~xpected thnt. ore hodies ',vil] . be fOllllcl nt or ncar ~01l1C of thP1H. The orc so fu)" 

. , ~ " \vorkccl, ha.~ heen in the form of fissurev(\hlS, t.llese 'Y~jus l}l!:ril?g, in the process of 
(lcvelopnlent, yill.11.c.d · ~cti h.i,gll gra.ne 9I:~. Thi~ flO\\rever \vill he g-OllC illto nlore fnlly 
lnH~(l)· Descript.ion of Indivicinal Claims. /' .. . . '. . ' . 
• " or Hle ma:p.y tl1011~n~cl feet o~ workclon(\, all ha.s ~)ccn n(~(~oll1pHsl}(~d luuler n great 

.... , .... , ".- . 
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Jl;llldi('ap, ll~!~t of'i"t b~j~g . uOl.le by })UllU steel u~Hl whilu .':Jn' \viucllass ]U·,jl'-\tillp;. \V..1)r!:.: .. , :,1'c.. 
illg ill tllis llJ~ln~Cr it 11:1$ )~}Je.!1 :.;,.gooQ profit .. the c1c,:.<;)ol)Jll(~~lt. ~cfug 1,l)OrC t.~lall .1,,!}.~1 . 
-for l)v ore exiraeetl.'· ery httle. att.putlOll has ,beell pau] 10 the lo\'\er grnc1e. or lllllhll;': . 
(m;~.-Jlll.he j>tisr·\vhell tl)(! yalues dropped hp](I\\" :l ~l1j)lpill~ ~.rc!(h.a, it ",·a~ (~ouRi<1(lr- ~, 

. (·(1 t1mt tht' or() h:Hl i)illt"h(~(l uut, this bl'illg' feU-' 1'1'0111 tilt' (':l~(' :l~ :l l11illill~ gTade or.J 
(11'(' W&l8 U~lJ:llJy left.. . 

.All illtt'rl'stillg fea tnl'c of t.hc lltP 'It \~E.1.<.'l' ~!-! .\:..cJ ''" 11l'l'c it h:tl'-\ hp(~Jl t'llc·ollutcrcc.l il'\ . 
1 he fC)ct thnt. hInd y;}lues l'onllllellce to ::-hu w up, tlud it i:-:, l'PU~()lla LIe to expeet a lell..!,l . 
l'.outeut. belo~' ,vatel'.'.11'1'0Dl iuc]icatiolls of t hl' VCillS at. the \\'ater ~el Lbeli_~ thut\-;:·_ .: 
larger alld Jl).Q!:e Ulli!Qrnl \:al~s \vill bt! e lH·Oll11tcrcd b.cl.nw ':!yate.r. G2hl. v1l1Jjes .. i.lbt 
":{a"t: s!.!cht I~ ~j(lellj.ll: Th.c Jlrill(~ipal \' a Ille? ~(l far exh-;wted have h('('ll golrl amI) . 
s] ver, ,,"'Jtll 811ycr pr~(10111Jllntlllg. illl III the ()xuhz('d ZOllC ahov(' water.· .... 

A very iuteJ"cstiug' t"-()lI,litiou ill ('OlllH~(·tioll \\'i11t \\'ol'k dOlle hy flip latl'r lIprlllilJl 
Tr~lpplllall, ill thp SCCll l)c(lro 11~lle, (Oue 0 r the ]~\lllk('r JI i 11 ~lillCS COlupuny c!la inl~ 

. ill this area) \'\n~ the prcsellee of Chaleositl' (Copppr SuIl'hi(le) ill tIle dike rocks, ill 
the \vorkillg belo\\' ,vater. The copper COll tent ,vas llOt of eOll1mereial value, it occur­
ring very irregular nud spotted. \V]letl}('r this \':iJI wi th (h'pth lend to copper deposits, 

-ollly future \vorkwill tell, uut there i;; to Illy tl!gQ.!:Y thc po~sibi1itl· of ('-opper orcs 
~l d cpt h. _ - ~-, - -on ... . ..-' .... _-

DESCRIPTION OF INDI\TIDUAL CL.:\ IMS. 
bONANZA. . . 

This is one of the early day locations of the District, having been located ill 
1880. · 'fhe first ,york dOlle ,vas UDon the ex trellle south end of the claim. An incline . 
shaft \vas sUllk to ' a ,depth of 200" feet alld a t un :lllgle of about 70 ucgrees, ~ollowing i 
the dip of tlle vciIl['Y.er.y' high gr;ll!e ore \?.E-~ c.I!.<:Q\!.utered, values up to mi,OQ9~ ;: . 
ton heiug DlillCd. I ,"\"ns S110\V11 the- sme1t.er retUl'llR Ironl t.he scttlclllcnt- :s lee~ front , 
t he files of Col. 'Vnl. llerring, (nowcleeensed) SllO'Vjll~ orl~ of value in excess of ~ 
*~,OOO.OO per tOll, Clue sliipllH'u1. being for ~l~~1 ~f "'~~ tOlLS, \vith a value of ~~27. ~} 
per tOlly'(Pigurecl 011 value of silver at t!lnt tillle). \V(>rklu1; ill a ~lllaJl 'way is ~;. 
ll)iue ha~ lll·oclui:e.U~)ontffi~ 0,000.00 ill lli Th l.:ruLe_.Qr.£" high grade len~_es having been : 
l'lWO~lllt.creci in \)orklllgs off 0 t Ie sou h shnft and off of \\'orkingB ill the north shaft, ! 
,,·hieh is at a point 011 tbe ycin 1,000 feet north of the sonth shaft. . ; 

The vein havilig a strike of N ~p E outcrol(s from tlle south e~d line for a il!s­
t~l1ce of 1,000 feet north, ~re ~avIDg b~en ta,~ell out ~lollg l~rattIcally t.he entu:c 
(h:.;tance, as. shown by Longltudmal Secbon of Bonanz4 worklugs, att3ch~·d to trH~ 
rcport. Crossing the south end line this v~in runs iilto the Chance (~laim, aBa 
from this min~ there has, ~~9Q,9P9~'~.prp~:1uC!.CLl., Attention. is here eallecl'l> 
tn Bonanza 1flne ' "~g-lt.1~(hllal ~.t!OP.,~.-ShQ\\:~pg, orc'. gQJJ.~lQ}yn .. illitL.t!l.c-w.at.cr. 
OIl t.he elln n(~e ~ich', lH"t:t}lct13Oiia,1l;r.a SOH th (~Hd liu('., y;d lH!S froln 100 to 1200 ounv.-
(~l'\ ill ~il\'('r l)cr 1(~1l alHl on~~ t.lIe non~ll~n :-::icl(~ 'H' 10 HOd}pn~ ·. 1. . 

'Vork is 110W : ill progress off of"t.bc 100 fdot nuc! 20:0 loot levels of 111e Horth Bo:-'.. :; . ;\ . ,~ "1-

llHllz.a . sbaft. From _ ilie~t.ope marked N011h BOllapza Stoy~, Oll L()ngitudiIl~l 
Seciloll, above the 100 ·· foot le:re1 aud north of.: the s ~ aft J 69 feet ~p. 
length, $lQM,QQ,QQ ... _J12sbeen ~llJPped ~\'llPut 920 !- tons . of. ore ,,'ere pu't 
through -a test ~yanide pl~nt. for tlte purposefpf collccttng data :es to eYa.llirlizatioq~ ': . 
~Thich gave a bullion r(;turn of $!4~OOO.OO, b~ije~ o~ $L~.O · per ou.~ce silve~. ; This ·anil.p, 
)lUmerOUS other tests mrul..i:-Pt.QY!L..that-..the. ore. lS.lck.aL~e~r~~lgg. ,,~ ) - ~iJ 

X The ave~age width of the ore as. mined, sho\vn by stopes in the mine, is about -4 ~ ! 
. fee~. The value of t~e ore is very irregular, but from ores so far extract~d in t.11e de- I l 

".elolHnellt ?f _the v.eln t• has a'.'c~~ged r:bove $25.00 per ton, . (at . the varYIng prIces of ) i ? 
. ~al\'er as mUled) flus flgure llot lllcludlng some of the rcal high grade lenses whlch I . 

huyebeell ellcountered., In stoping operations ill the llorth Bonanza stope, I have haa) ~ 
~ ". . 

. ',. 3!' _ _ ' 

s ~'~·~: ~: ~-,·-~1--j·~7·_";":r: _' '''· '., -
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' " . nS:5uys Up 10 :1:000 (}llllC('S ill silYer and ·tOo OUtltt'S in gOhl\ pCr tOll, over a \\'illtll of 3() , 
· illches. It has beell t.hc.· history of the veiu frOll) the south \\'()l'kiug8 to those off of '~ : .. ~ 

the ]lorth shaft that high gradc lenses\vou](l be encountered illn1illillg' the vein, nll~l I ' 
probability of ~ncoll11tcl'illg fnrtgcl' ~,~gb grud~ tll,ntcs in fut.nre operatiolls ~~ems al- L 

lll0St c~rt~~.;.-: '" ' . , , , . ' 
Two lln<lcveloped veins er0}) on this clnim, one to thc Ea~t nnd a cros;;:-YClllg run-

ning illto the main vein. , 
An examination of the Longitudinal S(:etion will Rho\v ore developed. \Vherc the 

vein iR ('xposerl gOil~g d<?~n it}~O t}lC \Vnt~l~~, thc eondit.ion of thc veill is a8 strol},g ~H ' ' 
( n hoye "'nter lever- . 
~ ~\~'ANNEX -to"AND 41. ' , 
;t Tllt's(' (·lilhll~. rnl'llH'l-ly fhp Pl'op('liy of fll<' \"'pll()\v .TiWl\"t 1fjllillg' COIupany. 
:: ]JaVll prochwed :w"cmt. f(;O.()()~()(). 'I'hp prl':·;c'1l1 O\\'JJl')':-:, 11;1\"(' ",ollfiul)U 1helllS(~lv('s tn 
;1 :-m.r.fuu. lX,ol'k. Two pnrallel vein~ arc oJ>en(~d IIp :uul (~r()p 011 tlH\~e (~1:li1l1s, one for n , " 
!: (list.;n~c·r of 1900 feet. and the other for ]100 feet. The \v'ork on t.hi~ property lik(~ .., ' ; :' .1; 

I t.he Bonanza wag ill search for l1igh grade ore, U1)(1 rleveloplllcnthas been iu the. :'~ 
J fornl of ~~t.!::.~.9 wOE~,~~F~ the d.cepest point to \vlljch 1nining was done is 250 feet. J: 
I These \:fmc; nronerjy cTeveJ~ed "~1~1 uc1d ~reatly to thfl 'group t.onunge. ,\ - ~' 

'-:fQsEPH NO.1. - -- - , , . ,," ' : 
The present o\\rners sank one shaft from the surfaee to a <ltlpth of 22Q_feet on the , 

veiu, at a point about 400 feet north 'of old 'workings front 'which $GO,OOO.OO was; , . 
nlilled hy ]es3ees~ ill hig-h grade ore; the vein ,vas irreg-u]ar as to value in sinking, a '\ 
lllllnher of ('.ars shippeci ciuring the ~inkin'~ opprntion~ gh·jJ)p: R re~l1rn of from $12.00 : 
to $10.00 per tOll~ (~i1Y(lr nt Ule periorl of 111 jllill~ hl\in~ H f(nlllCl ~1J)(~ ) per onnr.e) while"': . 
Ol) 1hp JOO foof l('Ycl Ol1P ~nHll1 pC>(l,ke't of 41/:.! tons g-:tYP :Ul n~~Cly 'Of 500;).0 onn(~es ~il- .­
vcr nud ;).0] 0111)('e8 gold l)er tpn. Lead ill th~' fOl'ln of G [l ]c11a (Lcad Sulpr.ide) wa~ ; , 
('onling- in at. t.he bottom of the shaft, the Inst assny rnnning 90.00 ounces in silver', 
and 0.41 ounces....gold per ton. ' S-/I ~/ -t IJ ~ !''e' -

_ All work here 'was wlt.1111and ~t('cl and whIm hoisting. Minillg being very slow_ 
at. this depth under theRe conoitioDs., operations ,\'erc sllspendC'd,. and no ,vork has " ~ 
hceD done in this shaft in thc pa~t 12 years. ' ~ 

This vein like the Bonanza bas a strike of N 20 E, dip 70 West. It is on thiR. ! 
(·laim that the shale ()e.(~'llr~_ To the east of this vein ahollt 1!)0 feef lies the ~1amie .. ~ 
llline, 'Yhk..h prodn(>,e.c1 ~25_o..0_0Q..D.O- ~rom anQt.brr ~)f tlJ,c parallel 'vein ~y~t.cm. " ~ 

I~l thi~ shaft '·Val~ac1ini1e. (Lead \1nll idat.e) is ()~}(',ollllt(\rl~ll_ n:-;;-;()~~iat.ed ",11t.h . g?l(1 ,Ii 
:lHC~ :"~\'rr. t.he 'lY~:HlJlI..!.U_ 'w1!.!.(a.h 111:1y (l.~lup ,(,n) ~)_~l~ gEoup \\'JJl~ \\'It.ll 1.ropeJ" ·nl.!.!~lJJ! 'j 
fa('.lht.J(,R~ he of <.a.!D)}llPrc")[ll j:qJ!!e~h~ (~haJ'le~lo11 ,":uliH111nn 'h{'lt, ext.(~)J(I~ norih IlltO": 

this group, very little :d tC'nt~oll hnviJ lg' hC'Pll g-ivf'.ll 10 it.=-,: possihilitieH. lllltilquit.e rc .. : ' ~ _, I 

('l)lltlY.)(~ft'llt.ion i~ ;,h(11'(' llUH1C' of :l VllllHclitllH C"OlltC'llt jJl ~qIl1P()r t.1lP,: or'p}; jlJ 1hp llO)·t11'-:+L-.!· 
J ~()lln·llha 'v()rkings::'~· f: ', ;., ,," " ", ' 

.r()S~l'>I·I NO. 2. y~ 
This is the old Willfied lu.lne and it is fronl: these ,vol"khJgs tl1ilt some of the:l! 

hl!d!e~t grade o~ in !~~_e C~r1~ c~me ~~ (~ing ~ l}igll ~},cl ~<!ntent). Th~ valuc <; 
of the ore 1\"as very ' rrrcgular, t.he lugp grade lenses com}ng- In :=;niall. Approxlmately! ' 
~, ,\"a~ proclllced from, t~1c bjgh ",¢.r.aQe or~ fr 0.1n t~~~ p:~l!_e . Th(t 'vein lladthe ~ame ,~ ~ 
~tnkc 31Hl clip a~ tQP other ,\elnR menf,10ned abov;e. ' " ," : :, ' 

, '" ' \' ~~,} , , 

J)INTO NO. 3 ' ~ , J< , , " j 

, 'V'cry little vlork has been done on this ('lain1, hut it. is yalna.hlc in the lllldcvel--/"t': 
',: ~ oped ~t.ate. No high grade ore 11aving been found at or llcar the surface, cxeepting ! 

one s11ipnlent of aroulld 300 onnee silver orc, linliteu work has been done, but at ·u· s 
i !'uch tinle as mining facilities are at band or t.he cutting of tlle vein at depth, this ( 
J yein ,vill be allot.herproducer., ~ : , " 

,(/:<t .• , /,~ ~ ~ 
,: .. :;). .. . ~.~,,~~ ~J:'""':"~" .~~':!~.":..:.'~ ~" ~:.:-:' •..• : . "" ,." . " -'I' " ,',--" ," , ', 



~ >±r( ... ·' i{cr~r"lh :-'lells:n'" \.1;",,-11 .. C. .I. S.~~ •. i't:. j) . 

. " . F' :E:!\II~IRE. ';&.r , " , . 
I l ' 1'his oue of the practically unueveloj,:'cu ehdms, Lut I \vh~,h to Inclltioll it here, as '. I 

!.tbelieve ... ~t 'til! .ey_cntv.~lly, Q~<:!.9~e OIle of the ]~lrgcst llr9,~luce~~. , The couta.ct. cropp- .. ' ! 
iug here IS slDlllar t.o the Oregon-Pronlpter eOllta(~t, frou} \\']lleh ~~ra] n111h,on <10]- ,~ ~ 

, lar~ ha~ bet!ll prOOllee(1. I hig]t]y reeOD1D1Cl\(1 (h'Vl,l0l'lllellt alollg t.lns (~on1.aet nt depth. ' ... 
ANNEX NO. 12. 

Alluther undeveloped elnhn, but bein~ the r.a~t extcllsiun of the JUllcttn MiJ)(~, (~ 
which bas proclut!ed about $100,000.00 ill h ig-h gradc orc. COlltuet ocvclopnlent is re- _.J ! 
cODunended. To the east of this property] i e~ t he Dry Ifill ~.fille, a Bunker 'Hill claim, L: 
\\'ith a paGt production. ~ . 

I BILL' l~ ETC. ' 

j' , The claims lying south of the State of Maine ~fille are ill the ullue,'eloped stage, l. ~.; 
Rurface ore having bcen found in places but o\ving to their l?ei.l,lg jn lln~, . "it.h the"'" 

i strike of the St.Rte of'~!aine vein f.rQ.m wjll(',h *1,50Ql.OOO.OQ....F.l~!.I.UJA~~1. tlH'Y should L--
t , be' (~eye 10f)cci. " I ,A ,lis(~ussioll of , (,:1(~h ltHlivl(luHl (·lniul i~ hnrel1y llP,oPSXCll"Y. :-\OlUP of flU'lll haviuf.,t < 

hut. little (l('vtl]O}llllCllt Oll llHllll, Oll V(~ill~ cl nel ('l"()ppill~~ t'xpo:.:pcl on t.he ;',u·face. Suf~ ) ~ 
i fi,'c it to AAy that the t~X {(~llt. of the rJlili~rn.l iz(', 1 tl J'en. a;~ :-.\110\\'11 hy l11ap~ nppcndcd L t 
f hereto. nlakes en(lh und every elnim n pot.eutial producer. ' . 
I P ~<\ST 'VOR·K B1:'" PRESENT OWNERS. 
t ' A.n explanation as to ' the ~cattered ,vorkillgs and developnlcnt should be made " '. ',;' 
J here. The present owners llaving held this property for :l bout twenty years, work-
1 ' ing the n1ines themselves, have eonfined their efforts. to uevelopment on a small ., 
~ , scale. All 'IQrkd~e has been :lGcomplished from tl~e pr2£..~.?.s1s ~r<?m ore,s ~xtr.aci~d ': ' ~ 

- I h8 tl:ey went alollg, they having in this way paid for an developmenf \vork, gradu- ~ ~ 
' . aliy getting the property open.ed up. It speaks well fOl the mines that O~ this small! ; 

i ,' Rcale metLnd of opern1 ing, working witbout canital and nnd(l:Z- handicaps, that they lJ 
I bave crougl't t.hem t.o· tIle present state of development. " ' " ! 
~ 8MEIJTER TREATMENT CTT .\RGES.', ~ 
~ " Up ulltil the last few years the smelter treatment charge on this class of ore was 
~ extremely high, a Dlinimum base treatmcnt (·.harg-e of $.1.50 l)er ton, with a 12c per 
I ullit charge on the contained silica content and but a 507r, pnyment for the silver in i the ion)) of chloride. ffhe average silica eOllt.ellt of the ore is about 74.0~-;) " and ap-
i proximately 40% of the silver value is as a chloride contcllt, ::;0 from this data it call ' : 
; re ~e-cn that an excevt.innally high grade of shipping ore 'was llceessary to realize n (~ 
i profit llllc1cr somr of the past. cb:u:gcs~It. ,vas not nnconlmon to haven cODlbinerl..,,' ~ ~. 
I t.r~.at.nlPllt.. pennlt.y and frei~11t. eharge iE ('~£..~~ gi ~_21·OQ.JJ.cr·jilll.. The ~lnelters have i ~ 

1
', })O'V ('ut off rhp ("hlorillp H(lllnlty :uHl 1ikewi~p. the l'ilh·n (·11:11'g-e on ~(}nlC dasRes of ore \.1 

nnd t.rcat.nlent call lle 11ad at a Innch lower fig~.Jre.y ,, _ ' ., '" , ~ .: -.... -
J Sl1GGESTED l\fETIIODS DE,7ET.JOPMENTt}"AND OPER;A.'.rrON ' l\{ELI.JGftEN ~-~~"-, . . 

' ~ . ~lL~ES - CAPITAIJIZATION R,EQITIRED'~'-' OPERA/.fION COSTS ANI) , " \~ ; 
, ~;srrIMArrED PROFITS. . - , Ql " '" , ,' ', ' ~ 

" i 'rhC' ll1t.1111atc tlllPstiol1 \'·hicoh . arises, nfh\r a ~y~t~·lHati(· Rt.1Hly of Ule g-(,(~iogy, ore , / 
]tos:dhilitie:-; on allY pr()p(')"tyi~:-\vhut nre its (~on)n)cr(OiallH,~~ihilities. , ,, < , . .. - : \ 

, " r_, _ Fronl n vpry (·lo~(l study of the property, I nnl finnly c',(}l1viur(id that Ql1cratiollH: ~ 
' ( ~)Il a 1arge ~r.~le will open up vcry l~rgc tonllag~s of ore. :!Irhcmagll~tu(~e of .',~be boldc: ,'J_i ~ . 

. ' .•• ' lUgF. 81Hl t.1H~ llllnlber of ~eparat.e veIns. 1l1nkes t1ile c1e",cloplnent of ~.he 'g-roup at; l:\o'- , ~ 
;':" ! " . \vholll n ,·er:.r Rlow process Wjt,hOllt sllffi~ient capital. ' : ' : ' Jj , ,, ' . . ~ 

Development. of contacts, cro~s-cuttillg the various veills nnn a eentral \v~rkill~ , ~~ ~ 
. :-;haft Ilrc . e;;sential, 1\1; well ashelow water .• development . . Imn:ediate extraction · J r : . 
ores aldready developed could . he "conlID,enced, but a systcmabc ,' plan of develop- ''-'; 

' nlellt~bould be started at. once~ , · ' . ' ," ! 

'. .. . , 
-. -' , ' " ', 
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()ll this pro})erty there are t\\'u Inethuu~ for its upcra lIon opell. 
• 1. ~l:'he operation of thc Dlincs as a '\Tbule by the opel'atillgcolnpallY· 
2~ Opcration by, the eOlllpuDY auli ]ea~ ing portiolls uf the min~~. . 
It is my belirf that the seeoud, or a (.'.OlllbillUt.joll of the:-;l~ t\\·o 1:-; the ]ogH,:?-l meth­

od to fello\\'; as t.he area eo\'cl'C'U hy the ell1il*(~ JloldiJlg's il':\ :-:0 large that. t.1Hi. snnnlt.all­
' eons dl'.velopDlcllt i$ a lllatter of cousiuerablc eapital outlay. 'rIle follo\Vlllg ,Plalls 
are givcn as suggested luethods. . ' , . 
l)LL~ NO~ L-100 TON PER DAY BASIS. 

At such time as tlus property is opera tillg anu milling on a 100 tOll p.er <lay basis 
and likewise on a leasulg basis-by leasing beulg meant, tbe llon-ope.ratlon of !~e 
lllillC3 as a whole by thc opcrating eOIllpany, but the leasillg of port~olls of the u.lf­
ferent mines to inuiviuual Jessees, 011 a royalty basis, and tile operatIon of the mIll, 
hy the operatlllg conlpany, to handle the lease ore on a mill charge basis. The ap-
proximnt.e ('osts and profits would be as follows. . 

. The m.ill charge would ruu fronl $tOO to $7.50 per tOll Oll ore 'milled for lessees, 
auel ,vould be a direct charge }Juid by thClll. :Figurillg Oll a luilliIlg plant of the above 
lllcntiollCci lUO t.on IJcr day · eapaeity, the :letnal co::;t of uliJ1illg to the COll1PUllY 
l'hould 110t ex(~ccu ~1.7!) pCI' tOll. }irulll the~e figure::; n lllill IJrofit of $~.~5 per tOll 

\vould be lllade, or $325.00 per day. Oll l1l.ill ehargcs Dlld royalty fronl leu:-;c:-;, I anl 
(~()llfillillg n~yself to t.h() Jo\vel' grade or($ t htl t \vonld eonle 11IH leI' the $·tOO In ill charge. 

Ore of $10.00 per tOil re('oY('ry .......... .; ........ ~ .. __ ..... _ .......... $10.00 ' 
, }'1 ill e] 1 urge .................................. __ ... _ .. ' ....... ___ ... __ ._ ... _ ... _ .... _ .. $ 4.00 

R.oyal ty · (15?~ 011 $6.00)' .. ----.... ----....... -..... --....... -......... -..... $ 0.90 f . 
This then gives a royalty profit of $9U.OO per clay, on n 100 ton per d~'y basis. The ~~._~ 

corr:hined rm. ·lli~g alld ruyalt?· pr?fit \volHd M~_~15.00 p~r day. or appro.ximateJy ~;~ 
$11v,~OO~OOperyear: Q.~es ,o~ fl J~gh~.r gr..a.de\~<1 r.~.l!:l th~ l2.!-0pt.s ~r?~,~ly ~ e~~e~3 L' 

..!tf t~~ aI!!Q.Ullt allogf EiLd/flon to ThIS there \'vouJd l)e the Pl'C·fl~S !l~} s~!.al.Rht _~- ~ . 
. tJ11flOU by t.he e()llLl'~llJy, III Dl:11illg or shippilJg the QITS !I'L',~(~-~)~ : i:,:,.~!..l~ -

The a})proxiu:atc c.Cll,i1aJ outlay \vould he as ffolhnvs. . 
.il'll.Jl . t r ljlllj 'HH~ll! u uel C,ollstructioll) c ... __ .. _ .... _ .... _ .. $100,000.00 
Surface Plant ... _ ..... _ ... _ .. _ .. ____ . __ .. _. __ ........... __ .... _._ .. _ ...... $ 25,000.00 
Mine repai 1"8 auu hoists ............ ___ . ___ .... _ .. ___ ................ $20,00U.00 
Mill. opera t.illg fllllU _._ .... _ ............ __ ........ _ ............. _ ... _ ... $ 10,000.00 :_' 
Pipe ·lllles .......... __ ......... _._ ..... _. __ ... _ .. _ ........ _ .......... _ .......... $. 5,00U.00 
SUP] )lies for 1 e~ees ._ ........................ _ .... _ .. _ ... ____ .... ~_ .... $ 5,000.00 
',L 1.·l1 eks .... _._ .... _ ... ____ ... _ .. _ ...... ___ ..... __ ._._-:-._._. __ ................ .:.$ 5,000.00 
General development fund .... _. __ ....... _ .. _ ........ ~ .... _ ... ___ .$ 50,OOQ.qQ 

. Total lui tia1 Fund _____ ....... _ .. _._ .. _._ .. __ .~ .... -... -.-..... -.;.--. $225,OQO:OO . ,. i .' 

II· .­... .. "': 

Under the leasing p]an~ lessees \vould be illcluded the ·work . <lone ': by the Qompany 
ill sillking a developnlcnt shaft to the 5UO foot~' le"\'el, at 'fl: point that would cut the 
Bonanza vein at this depth and the. devcloplllcnt. of ,thc \Bollunza vein from this 
pn iIlt. . .,' .' " ,', c .. 

-. The~l the g~'adllal developnl~nt of the prOl~~rty . c~n pe earrie~ : o.n . by c.~oss-cut-
1 • -tlllg to (,tber veIns. . ~. .' · ',t .) . .£ ; . 

, :': Under the lea~iDg pIau, lesees Vv'ould operat'~' portioll~ '~or bloc~s~ ofU;tilividual -' 
ulines, leased to them on such time and royalty basis as decided up;on by the~ operat- : 
iug company. In .. figuring r.oyalty profita' I used a royalty basis of l~ ... Jo, which is .. t-

• rather low. LeasIng opera.tIons upon the Bunker Hill 11illes properties are on a 20~o ,; 
- royalty. Following this plan all e~penses incident to lease . mining would be paIaby · 
. the lessee: Air, powder and materials could be , charged to them ~at · a hanilling profit . ' j 

. tl~e ,conlpany. The operating costs. of the c~n~ral power plant wou14~eeovered by 
",t' , 
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the yuriol1s ]easc~, (~~}(I '()uhl t.o a great cxt<"llt 10wp)' 1 
(~Un1paDy. 

l.)J.lAN NO.2 (200 T()~ B.ASIS). __ 
. Fol1o,yill~ a ]llUJ'(~ ('xfclll'i\·(, dp\'l~loj)Jll('Jlt plan. ",1d(,h (':dl~ for nH~ cl('\'dopJllC'ut 

of t he \'('ill~ nt. till' HOU fOUl h,\·cl. a l'U p it a 1 l·(,~t' 1'\'(" of :r;")()O,()()O.O() \\' i 11 1)(' I H'Ct.~~:-:':lJ·.r. 

. As ill ustra t.ed : 011 t.he \ \ll't.ieal 8ectioll :t1011g Hue .l\ -.B ~f the \7 eiu 1\] elj), att,H~h­
ed hereto, this plan call::; for the sinkillg of a 21/~ eOInpHl'tnlent ~ha.ft to the BOO foot 
level, on the Bonallza clailn, at a point ,,,est· of tbe. 1118iu Bonanza vein, to cut it at . 
800 feet, and cross-cutting at this point. ctlsterJy Cllld \vesterly to cut the 12 veius, 
v.rhich lille A-B is ill~licatecl to el'OSS, and the gellcral veil) clevc1ul)nlcnt fronl thi~ 
(lepth. . 

If thi~ plan is ndopfed. 111i11 ('.(lll~trll(·.tioll !'hould 1H' ~() d{)31gllecl al' to tnkc r.ur~ . 
. of :l h'cHl ('ollteu1 hy. strnig-ht fJ..;tntioJl. or :t c'.())lIbill:diull pJ'oc'("~s, Cl~ \ve11 a~ t.l)(~ ey:t­
llidntioJl of the ~ili(~(,(}l1~ ~i1Y('lO-~old ()J'('~ a.ho\'(' w;li('IO ... \ )lIUI \\'it.h &l yip\\' .. r :!()() tltn~ 
per d~IY 01' het.1.('l" ~ho\ll d l)l~ I t)0' ~vid('c I fOJ". EXP<'lltl i t 11),{':-: would , h(~ a:-\ rol1o\\'~. 

Ct'llt ral l>u\\'er l~l:tllt .............................................................................. * :>0,000.00 
1-lill ......................... ......................... . ...................................................... $150,00().OO 
Shaft~. (~ro:-\$-ent.:-\. ,lrift~, pt('. . ...................................................... *~;}O,()OO.OO 
I~.es(·rvc :11)(1 ont.~id(· (·lailn }Hll'("lw~illg- flUlll ........ $ ;)0,000.00 

Total . .............................................. ~ ...................................................... $.500,000.00 
The $250,OOO.qO . would ('.over the sinkillg of the development · shaft, ' cro~s-cuttin~ 

as outlilled, drifting on Rnd development o'f veins as (·.ut, allcl tl1C development to la­
t.eral veins at their points of iutersection. of their proje(~tecl ]illes. of strik e' with ' tbh~ 
("ro~s-cut, the raisiug of air shaft.s being inell10ed ill this' development. ' 

Wllen millin~ oll :a- 200 t.on per day bnsis nuder thig plan there \vould he, figur- ' ; . 
illg 011 a net reco,~e.rnblc value of but $5.00 per tOll, (n:-:>ing only ~]O.OO per tOll l'ecov­
era ble luill value, ann nl10willg $5.00 per tOll for nIllllllg' :lllcllnilling) a net yearly re- \' .' 
t urll of $BGO,OOO.OO. · . . - -.. '. . --_.. ..,. '- ; 

- &~ ~) illld prov~p ~ past' g-~!Le..r~l d~~y(\]olJll)eut. the 'lr..il1 val~~~ ]! .. ~ve p~~l). 'I'!..!"; 
)nl~p.h ill e~s of this !~~~!!!, as di~,cn5s(,cl filt.er under ~:~tinlntc 9f \7 alue. There is; , . 
1Tftie reason to helieve thut';]1&lst general devc](~H111ellt. \vill llot be cluplicatec1, 'which . ".' 
'v?u~d give a 1o,: net:alu.e of $20.00 pcr ton, (n!}O\\'illg-~~r~OO pcr t.o:n for Inining and~:~ , 
DullIllg) and l.!§1!lg tIns flgure on a ~oo ton bas,lS, ,voulcl .!$hO\\T a lH~f yearly return of-t"· i 
cl.o] 4-.40 000' M -' • __ ... - ... . _. .. .. .-.. . .. .. ,-' ,- .'. . ,t:.\ . ...... . . . ', -- .. - . i ! 

.;, t ! 1-._ .... ~lo~n-. . . ''\:, !~& l 
- Under this plant, a part lc.a~inJ! ~ySt(lll1 euuld hc' enl'ried on in eOllllcrtion with I 

('Olnpany operatiOU.S.~, n~. out !il!(\d in Plan X o. 1. J ...... ,- -. _. ~ ;.':--- - .. .' ~ 
~ X'l'011.BSTONE DISTRI<"~T PRODUC'l'IOX. l" '--:~ .. _.L~~~7-'--.. . ~.~ 
: 'Vhen all allu~JYsis .. o~ pl;od uction is Dlade, op the Oll.t\ HIt.. of nli ues in the . W.c5tcru ( i 
: Hrea, \vhere several DnIllon dollars hfl8.. been p~oduecd )11 IJlg-b 'grade ores~ WIth no ' J:~ 
. nt.t<'gtiou .bsJIlg l~iili.l !Q !l1 .. f1. J~.~~. (r~~~J~ l~!)~~,lg. (~'l)~~ :t ~ lel .tlfl!-:\ 1:1 k(~ll ii1 eOll11c(~tion \\:ffil ~ ~/ 

': ~ 1~ ll)ag~~Me of t.Ilt'. )Q!l~~)·:t~c~ ~~l .. eH, eOllf.(uJl111~ vlrgl.1! ~)}cl 1111hlc.!ckcu t..rc bodies, aj---
· iJ'-il b_~EJ.£.s OJlC Qf !hc ~~ u,~.!~: .. ~~lse e()ll~pl.~!1}~.t] ~1}i"I2!]~ J~r(),]~ ,osit.io.ll~ p~~?l2}c·. · .~- ~ { 
, They ru:..e not !~ ~n nI}~x.pJQred or l!nkuO,vll l~llne!al l)'eal'lllg reg~on, buta-prov- . ~;i') 

ell field. The Easterll area covered by th-c" Bunkt.~rIlill l\liiies" Comiiauy Property,?~ ' i _ 

; wlliCfi1ias llad proper .financing, has yie19"cd .$.2P Q9...o",OO.Q:Q,Q. The Western area, of ' . \ 
"hich the ~rel1gren }.ilnes cover ille s-re.ater part, 11 liITllancen. ~l!d ~itp~ut 'p..!oper 

· . milling egnj,pIlli!Pt, has. yielded its ov~~ners a substantia.l profit, and l)aid for all 'de­
·':elopillent: \vhicb is exceptional in nllnlng enterprises. The · out-put of these Weot-

t. ern area Dlines heillg · al)out ~oq9.z000.00; hr!nging tlu:', Toml)st.one District. proc1uc~ 
; ,. 1 i.o}) 10. nhout *8),OOO,~OO.~. X : .. . ' 

4% .. -
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° Nlllllerous lllill tests~llOW th.e Qr.,c 1.9 he e.x~r<~ . .nl9Iy ~~lJ ~~.~J?t<;.~ 1:£> (·Yll.~l.i~WliiJ!ll·~: :,. 
The values ns a whole, (In the silver-'goltloXlchzed orcs ' s,o far devcloped) eVIdently 
not being finely disseminated throughout t be rock, but occurring t.o SOIne extent in 
the seams and fractures or 'brecciated- zones, this pcrnlitting of n high percent of 
recovery by straight leaching of the ores, ground to bet\veen ]6 and 20 mesh. 0 

In a mill t design, it i~ advisable to draw plaus for a probable change in the I' 

(~hRra('ter of the ore below water, there be:llJ! a prohahility of D. lead ('.Olltent in the 
ore, uncI at great.er depth, ~lllphi<lcs. The~l'pln1l8 ~ho111cl therefore admit of the iu­
:-;t.allation of cOllcellt.rations or notation unit.R, to be opc)ratcd in coujullction with 
t.lle (~yalli(latioll pluut. . ' 

'fhe. ai1vi~1 bHity of conlmcllcill~ min operatiOll$ hy ill~tanat.ion of a leaching or 
all slime plant, (fol1o,ving the <"yaniding ores) nrc (h',batable questions. N at.uraH,· ~. 
t.he lcnehillg plaut. coan he installed at Jess expcnse t11all thc all ~Jime plant. 
PAST l\fILLING DATA ON TOMBSTO~E DISTRICT ORES. i 

~ the first (lays of mining in the early SO-s the old Pan Am~ l::raulution process 
, \7:1S l~Geu., several hundred thousand tons of ore beiug treated in this manner in the 
early Gr:lnd Central, Contenfion" Head Center, Girard, Corbin and Fisher Mills. 

These \vcrc follo\ved ill 1900 by ' tl1e olu TomhstollC C{)ll~olidated ~t.anlp mill, 
ll::ill2' a ('.o1l1biu:ltioll tablecOlleelltratioll null (·ynllidat.ioll by lcaehillg process. 'l1lt~ 
erusLillg "'US done by 40 stanlps, tre,atillJ! het\veen 200 allu 300 tOll~:; per day, aucl ~ ° 

)Oetunled an exceptioUallY gqQ!:l l?!E>i!t I!gr t~~ of ,ore .~}.i!!~4- . ~ 
XThe old GraudCentral tailing dunlP at FairT)aii'K°-has lately been re\vorked by)! .; 

the flotation processsueeess~ully, and proves conclusively that the silver-gold-leadJ ;:/ 
ores ean obe commerc.ia Uy ° ]lalldled in this nlanner.1( . 0 • 0 ; 

. . ~Likewi.s.e the State of 1tIaine dlllDI? was put through a crude cyanide · leaching ;/~. 
I plant ,a few years oack, by the Old Pueblo Leasing Company, r~turlling a gQ9d 1)..(9.: I 

! ~ @ to t.heInteven though the mill heads \vere exeeptiollally low, due to the fact, that 
~ I ill miniug the St.ate of }.Iaine ore, nea,rly all of it \\'a.s' mined by the stripping method, ' ) 
I t.akillg out the ore clean, ° very of tel) on canvas. " t 

\ ,-- .JThe. ~yallic1n.t.~on t~sts conducted on ~. ~onnnz? ~ l!ke"Ti~e d~~onsJrat.e ~hc '. ; 
, ndaptablhty of _tlus Qre. to trent.r!}.f.}lt. py lnl]hng-. Tnklllg' Into t"ollsl<lerahon past mill- , ~u 

ilJ~ expericnce8 ,nul nlil1 teSte;, ~bow there is DQ. qlg~~Ji.Qll as to the sllccessfull mill- ~o.~ 
inO' , of +h.p t"\1'''~ .). . ' . - - - 0 •• ' "._-. - ••• , ' ~ 
___ r-~ ~ .~ . ' •• , . '. , •• ,f..; , i 
ESTIMATE OF TONNAGE O~ 11EJ.,I.'(JRl~~ ~jI~ES. C:'- '~ __ ~'. 00 ' ! 

i 'I'he fono\viJl~ figures have. been arriyccl nt. as:';l.nnill~ n 4 foot' average lDining , ; 
! 'width, and are (~omputed, on the theory t.hut ,yhere work has heell done at two point." . ~ 

OIl a vein that the portiolls of thc vein bet \\'een t.hese extremities is. contl.lluOUS. ' , ., ~ ' ~ 
Development having been extended to 200 feet in depth in m!\ny places, figurei 

on ore, from the ~urface down 200 feet. are given below; and then" on an'iJ-; a.ssUDlecl 
rlcpth of ?OO fee! helow this point., is compu.ted Reparat.ely, 300 feet being a · overY 
('Ol!:l~~r,"atlve ep.t.nnnte on dowln~nra (lxt.(lnSl0ll. . . . 0 ' ~ . 

'X Tllsofar as t.he T(nllh~t.olle ~{illillg Distrh·t i~ llot nil llllcleveloped or llnprove(~ ,; 
. , f.ield, but. on pas.t gCllera,l dcvelopnlp.nt, is H kllOWll fuc·tor on proven ore bodies, it :~ 

i:-\ sHfe to eonlpure virgin ground ill the Di~trict wjth prOV~ll c1ev~.lopmentx .. : 
{)u tOlluages here ~iveJl, t.hey have hccu eOllfinecl t.o hut 5 of tbe ,~; 23 kllO\\Tif , 

veiuR on this property. Veins being ChOb?n 011 which the most pevelopmeut luis hecll ' 
• ° (lone, and including: portions betweell t\VO extrelnities on the vein, as exa'mple;work \ ~ 
, at ~be extrem~ so;tth end .alld. ,vork at the northerly cncl of the Bona_l!za_ " .~~j.!l, of i" 

) . ,vb~eh a LongIt:udlnal SectIon IS. appended, there being approxhnateTy 1200 fe~t_ be- '~ 
1 , .. tweell .t.~e poinis. !n tl1is mann:r no ~ousiiJer~tionrs giv·~n· fo-'tlieprobuoilityof the ° 

, extellS)On of flle veIns . 'along t11elr 8trlke. ' 
. ~.' " . . . 

: .-~ ~ .' 
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BJo('k hc'tWl'Pll t.Il(' sou1.h ~Jltlft nnd llurfh l'-\haf1, 1\)00 f(,(·f, ill l(·ll~fll. 
Sl1rfu('c to 200 foot h'vc]-GO,OOO t.ons. 
200 foof level to 500 foot level-115,OOO tons. ' 

-{ .]OSEPII ]\"'0. 1 \TEIN ." 

1 

. ~ 

Block between south workin~s nnn north 'v()ddJ)~s, 400 fprt. in lrllg-th. 
Rurinee to 200 font lcvel-2:),OOO t.()n~. 
200 foot level t.o 500 footlcvel-35,OOO tons . 

. IOSEPII NO.2 VEIN 
Block between north and s.onth shaft.s, approxilnat,ely GOO feet upart .. 
Snrfnre to 200 foot. ]evcl-~O,OOO t.on~. . 
~oo foot. lr.vr.l tD !)on foot. lc'\cl-oO"OOO t.Oll~. 

:AN N EX NO. -to. " ' E IN. 
Blcwk ];")00 fp.ef in ]c·ngth. 
Surf:lcc to 200 foot, }rvel-92.00Q tOll~. 
200 foot. level t.o·· !)OO foot levpl-] 38,000 tons . 

. ANNEX NO. 41. ';EIN. 
Blo(~k 500 feet in, length. 
Surface to 200 foot level-30,400 tons. 
200 foot level t~ 500 foot leve]~5;600 tons. .' 

'rOTAL rrONNAGE IN TI-IESE BLOCKS. ' '._~. ~.- ....... ~ 
" ~urfa~e t.o 200 foot level-237,400 tons. ~ .. .. t:~_: 

2JO foot. level ' t.o500 foot level-39:r,600 tOD~.:.. ';:'--.; __ ... 

'roTAL TONN.AGE FROM SURFACE TO 500 FOOT LE\TEL. 
! ' 

. ~ 6Bl,OOOt.ons . . 
, . ~~R'rThlATE OJi"' ,T ALUES. • , 
, . In arriving at 'an estimate of t.he vnlue of t.he · ore. it nppears, that lllsofllr as /1 
: there are known n)inc(l t.on·uages, wit.h known returns; it is a ' logical lnctllod to com- : l 
! . pute the y£lIue of the ore renloycd· a.s a '\vhole:-tbat is., the returns on t.onnage ship- t ( I . peel nun tOlllHl',:re remaillingont.hednnlps.ofakno\vllvalue.Illt.his 'way taking the ~ { 
! ' ~n]lle of the nUnl]) nlate~ial ancl figuring it against. returns 011 tonnage shipped, will .i' 
1 rive the generalnverage en-block, t.hus giving an average value for t.he entire ma- { ~ 
t . teria} rellloved. ,- . ~ 
1· Owhlg. to the (',haracte.r of the vein lnaterial, ill that it. is u~ulliform throughout; (j 

f·ollt.nillill~ lo\v grade and high grade portions, this nl(·thorl gives an inRight to the 1_: 
l ' values as a whole. } 
J ' . Ill-e(~1~1.lliili1.1g ~ill returns ~~ a royal ty . a~d mill c~large basis, -~_ general value of i 
! $] O.On per t.on was !.lsed; whereas in portioll~ o,f t.11C vclins $0 far nnned, the general ! 

:, ITr:l:.l' oa's hia-rn :H~t.lln lly g-reatly in excess pf this alllqnllt alld it would ~eem ,that ~ 
. fmure oevelopment wi~l duplicate past extr-actions. ~ - , , , .-, ' ~, . 

01 ·· XUk('wiHe)u "il'w (If the fact. that f;u(·he.xcl;'l~tiqll.ally. 1.!!.g.l! (Slade .Q!..~ h~ be~'· 
('lH".ollnf,{'reu III tl)(_~ dpvelopnlent ' t5.Q.. f..!!T dOlle, It c.nnnot he ovcr]oo ~Ca In , estlnlaB.I)g~ 

.j ' ~':l111CS; as fEe example of the high. gr(}clc .!n the Bouanza, . O!l~ lot Q.f ?~_..!Q.n~ ret~ t· 
, 11l~ o"er §-to,OOO.OO (at the tllell Rllver prIce). Fro III the Jo!;cph No. ] 01le slnall sb\p-., 
f Ulent l'lunillg 5605.0 Olmces in silver and 5.01 ounces in 'gold per to~ On the Jip-
t " :-;eph No.2, J nnetta, Merrimac, State of Maine, Challce, ~Iamie, San Pedro, Solsti¢~, .. ' '. i .....• ·.· ct(l .. , 11igh gra<j.e ~res 'S.fIe e]2£Q..1!~L~~g.,. ' . ,':l . 
I ...... On the porbon of the Bonnn7.a veIn hetween the nort.h and south ~11afts, ;lip- i ,; 

. ,. proXIDlately 25% has' been mined, yielding $400,000.00; this being from the surface ; 1 
.' too t.he 200 foot level ancl representing about 15,000 actually removed; ' part . being! " 
r 1-'llippru alld the balance remail~ing.on the dump as discarded low grade. X,Taking J ' 

-, ::' ;:--:..- . . S . ~ . ':. ._ :,; ;: .. _;- 4t ' . ' , 
-~ : '\>~:! ( 

" :, ':"'3- ~ ~ _ ...:....-.-:.....:. _.:.-__ . ", ':' _'-::"_~_, __ . ~'''_ :''- . ~ .~ 
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into eOllsiueration the extension of this vein 011 the Clla1lCC ::;iclc uud cOllsl0erillg tlH~ "' . 
veil} HS. a whole, frOIn tl)e l-;llrfacn to till' 200 foot level, there sho\vs :J.ill)J:Y.~!!l.tlt~ly_, 
]Lof. t.be.)!ein ~ithill tl,~.~.§~. li:Ej ,t~s ba~ beeI.l n~ill.~d Cl~ll~ f!~~~l fl~~~. pO~~~~,ll , n rct.~lrll .o~ (. 
~.!~t ~J,OOOlOOJl-&Q.. h.Q.s .. b~~!! .. rcahzeu. ' ' -
CIIANCE AND S'rATE OF Ml\'INE MINES. 

A !';hort cliscussioll in COllllcctioll with t.he allalysi~ uf the group valucs of these 
lllilles.; althougb outside of the l\Iellgrcn G roup, will he of interest. ~rrhe State of 
1\Ini])(\ l-iille a,g :-;tnted ill otLer parts ,of this report, pr{)(ltH~ed $3,500,000.00 aud the 
Ch:lllC'C' $600,000.00. rfuc ®) ():~elt.rs 1-~ ll~l.£r 's.i.nlihu' (~CJuJ.i1iol1;:; .. as the ]~Ol}~!~'.l, )._Q-­
~~l ~ o.l~ tT(~tW.t ~!). ~1._~~tc.; hei!lg of the ~l' p:U:i} pyl '~_~'.~"'rst~~lll. of t.111S SC<!bOll. ~ 

, fi'1''A rl'E OF~ M.AINE 1.1INE. 

r' • 

III this luiuc the high gr:Hle ore ]ell:-;(,H(H'.(~ll)T('d hi 1l10I"l' lllliforJll \'UlllC than ill 

!-'Ollle of thc ot.hel' veiJl~ lllelltiollccl, as S]}O"'11 hy tll(,~ out -put; \\'hh~h 'Wll~ ('.oufillC'd bta
-

t weeu the approxih)utc linlits of 409 fect ill dept.h, \vitla. latera.l extcl1si()u~ of ahout 
(;00 fl~et. nIl II hovc Wilt.t\r level. . 

\Vit1l an estimat.ed 40,000 tOllS nliIlcd fron) t.hese workiugs, \,itll no allowancc ~ 
JllCHle for a dnnlj) valuation, (not. ha\'illg illformation (in dump values, it was given n~ ~ . 
ynl11e COllsideratiollV'~.this \vonld ~how a geucral average value of ore ~hipped and diE.-:-: .. _;..t; 

carded dump material; of in excess of $80.00 pl'r ton?'(at· th~ prh-e of silver ,,,hen ; 
this ore ,"vas shippcc1 and ahout $50.00 pel' tOll at pre'~~l1t lllarket prieees) that is if 
t.he ore as a wl101~ hnll heen shj!)'pccl. 

r.fTIA~CE. MINE.-fSOIJTlf EXTENSION OF RO:NANZA \TEIN). 
This property produced $GOO,OOO.OO frolH the ::;urfare to tllC 200 foot level, and ill t~' 

a latc!"nJ (Hsta]l(~c of n lit.tle over 200 feet. It. was lloted for its l1igh ~ra.de ore; valuex 
of from ~.90~ ts> ~~.:.Q9'p~ p.~:r ~~p ~,~t_el1 1->_ei,pg !pined J!l.Q t.o ;> ~oot'Yiq1-11s.. k 
. ' ,~proximately 10,000 tQns were ruined, ,vith possibly 7,000 tons of t.his amount 

l't'lnuinillg on the (hunp. Giving thi~ 7,000 t.on~ Jl valuation of $5.00 per tOll; t.his then 
!!iVCt; n ge'nernl aVel'Clge (f ahout. $6:1.00 per ton, hail this block , heen Inined and 
sldppprl as a \1\hole. 
JOSEPH NO.1. '\ ; 

In sinking the north shaft npproxbnntely ~oo tOll~ ".(are shippec1 of ahout 35.0 '\: 
(::~!!ec silver :1~~(l 0.09 o;n)(~e~ !!olrl per t.Oll Y:.1111C, ,vllile 4 1h t()ll~. of t1. value of 5005.0 
(lUlleC" silver :Ind ;).01 ()nJ)c~~ {!'()]d ppr to]) \"erc lllille(i. ()f t.he 1000 t.OUt; nlined, 800 
fons remains on the dump (rejects from ~hipmellts) of a ynlnc of 5.0 OUllCeb silv(~r 
;uld 0.03 011l1rp~ , gold per tOll. 'rbis tllE~n gives a silver-g-c/lcl '_',olltcnt for this ore as n 
'l.'hole of 4~1.:)2 ,oHllce8 ~.ilver anu 0.08 ouncc~gold ,p(!r~ 1 (H~ ' " 

l ' BONANZA MTN.E. (N()RTH W6I~,KINGS). ".\ ' 
... Of the approximate 7,000 tons mined ' fronl tJlis})orthcrly portion of the B,o­
llHuza yciu. aoont 3,000 t.OllS 113 ve, becn sb ippeu or' cynnhl eu, \vith a return of $166,­
OO~.OO; 0: tJ]1 a~crp..ge.;Jf$35.20 J2~," JQ1J .... Witl~ ~h~ (hUll.p averaging a~ p.r~sent market 

t , pn(·cs, $).76 l)er tOll, ancrWi£.1l4,~~p tons .renlannng OIl the dUlll:P, t.hlS ~l,yes a gen~r-
, ~ :11 ' ~yera.ge of $~7.00 ~ tQll on tre entIre l?10ck of 7~000 t.on::;, ' (Based upon presf;"nt 

ll!nrket price Oll'rtbe duml) lnaterinJ anc1 t.he 1{nryillg ~ilveJ· l)riecs, e()ve)'ill~ tlle rau'gc 
.. f t11c~e sllipnleilt~.). For ' further elat.a, the , +pIlo\villg ~~~ Riv('ll as" 8notllcr1

form oftri.!p-
aly~i~ (Hi t.hc~e~)v()rklngst~: ~~ , \~ :. :;: " 
.:\NAL1"'SIS OF ,7AIJlTE ()F BONANZA 'Tl£IN, ON 4 \.N .. ASSl!J\fED l~r.lOCK ' 

! 200x200x4 FEET, IN NORTI-I BON.A.NZA V\TORKlNGS. _ 'J, {{'; , ~iJ 
t 
: , 1 . ,~snmillg a ' section of the Bonanr.a vein extendillg 100 feet north aucl 100 feet 
i ' south of the llorth, Bonauza shaft, and 200 feet in depth, or to wnter level, and using 
{ n 4- foot lllhlillg \vjdth, 'gives a block eontainiug ]2,000 tons. ' , 
i , '" Of this 12,000 tOllR, 7,000 tons. have been mined, which leaves 5,000 fon~ unmin-

ed, ill tllis assullle<1 block. ~f t.he 7,000 tons mined, 3,000 tOD:s l1ave been shipped or 
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(·yauided, and 4,000 h :. / of lo\v gratle tln'O\Vll 011 the !.~ np. .' .... . ' . 

The 3,000 tOllS shipped or cyanided 8bo\\'8. a rct.urll of $166,000.00, or all average 
value of $-)5.20 per tOll. (The silver prj~ps rallgillg fronl 0.4Gc to $1.00 per ounce, · 

. \\rith all approximate average of 0.S5c per ounce). The 4,000 tOllR throwll on . the 
dump llverages 8.0 ounces silver and 0.05 OUllc.es gold per ton, or a total value for the 
dump of $:3:3,040.00 at. prCscllt market prices. . . 

As a Jlu).rgin of safet.y, I am 'giviug the uUDliued 5,000 tOll~ ill this aS~';lllned block, 
n vn]ue ])0 higher than that of the discard ed cl nnl}) n1ntpl'iul, or $5.76 per t.Oll, or . a 
total yallle of $28,700.00. As tl.tere have been 7,000 tOllS uetually lniued, with a known 
return and dump COlltcut of uetennilled vulnc, if 'we now revert tbi~ assllnle~ block 
haek to thc virgin or llllmined state, and as stated, to bc within a saf~ nlargin, only 

. allowlllg tb~ 5,000 t.OllS nnnllnpd, the ~nnH" ynlll11tion a~ the rcjcetecl uunlp lllaterial, 
the block 200x200x4 fe.rt. if lnined aR a ,,,hole, \vou1d have n general avrrnge value 
of $]8.15 per ton, ,,,hieh iR. ~olnputed a~ follows . . 

1~7000 tons.in the assumed block . 
7,000 tons of v;llicb luive been ' mined. 
3,000 tons Of\\fhich have been shipped or Inilled. 
4,000 tons of ,,,,hieh rcnlaiu on tllP dll1l1p. 
;),000 tOll~. of ,,,hie.}) represents C(nllJnltl~tl unnlinpd port.ion. 
9,000 t.ons of Wllle1} is the combiuerl onn1p and 11ll1nined portions . 

. and g-iving' this a $=>.76 per tan valuation, gives a total of _ .. _ .. $51,840.00 
3,000 tons ~hi] lpctl :returned . ..... . ...................................................... $166,000.00 

l~.qOO ; ton~--totc"ll .. _ .. ~ ............................................................... ~ ... __ ... ~._ ... " $217,840.00 
' ! . . R.E(~Ol\I~IENDATIONS. · . _ _. 

). In theac~clopnlellt. of fl;ese nlines, I ,,\,onld rcr.ollllllcnd the second or' more ex-
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. tC'llsive 1,hlll. as t>reyiou~ly ontlined under Plan No.2. The advanta'~es are a morc . 
rapid general dcvclopnlcnt of the group, a no ,vit.h larger scnle operations.. a lower .. 
mining allCl milling ("'ORt. witb e01Tes.ponciilll! illerrase ill net returns. ~. . . 

III (~onllection with this plan t.he leasing out of ))ortionsof the ,,"ariou~ mines of 
tllc g-ronp wo!ud be adyisnble. These leases COVCl'jllg ground that would llot inter­
frrr ,,·jth the gelleral developnlent plan, being confiued to ground above water level. 
A pnrtiallease operation in this nlanner would tend to lower mining . costs : to . t~e 
c"~:~·p:n~:: .. dLle to the fact that lease operations would be r.ontrihuting to the payment. 
of the power plnnt oprration co~.ts, in addition to yielding royalty and mill l)rofits. 

It ,,,ould .like,vise be ad~is~ble to detCl'lnine t.he position or depth t.o the ' sul-
phicle or primary ore zone, by diamond drinill~. This coulcl be accomplished by sclect­
i})~ OlH' or Dlore of thr yeill~. and drilling offspt. nll~le drill 11nlpR,' to ent th~ vein _at 
C·olllpntetl depths; for ~x;l1nple, t.he <1ri11ill~ of t.he l~ollaih,-a vpill·rrcnn t.hea west, n,t. 
:lHglc'~ to ill1t'r(~(\p1 it nt 7,00 f('ct. an'<l ROO fpet ('t(". rphi~ \\'()1.11(1 . also (let.~l"luille tht 
~tJ·('ll,[!1h HUe] t .ellOl' of th(~ priJll~lry Hlllphide ore~. ~:,' 
·(··OX("LUSION. 

X In elosing I wish to ~ay, that from all i1)(lication~ and frOll) a very elose study 
of this property, and . threntire District ill general; that I am firmly cOllyinced of 
the de~elopnlent. of l~ tonll~~S belo~ ,,,,ater level. Illsofar as the general miner­
:tlizatiol1 factor o~ the . I)ist.iiC[ aR a wl-lole I SeenlS tIie·· flllne, a di;;cussion of 11Je geology 
«llld ore deposits of the ent.ire District has a direct bearing on the M-ellgren. property, 
alld for this reason 1- have gone into it in c.onnectioll ,vith data on this property.,.: 

rr})(, (~olltillnity of t.he ore hodieR. t.o and into the . \\Oater lIas been di~eussed on 
1he C'Out('lltion. Grand Celltral. Snlpl1uret, . Rilver Threac1, . TJoaIH]llility, Oregon­
]>l'om1)i.cr. TJucky Cu~s, Elllerald, West Side, Chaur.e. Bonanza, San })edro, ,} OSCpll 

~o. ], (ltea •• i~ uirect proof of their downward extension, and this taken in connec-
." . : .". -- ...... -- -- ..... - .... -_. --:~ -..... --- ---- ......... -- '. . . 

: «6 
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tiOl1 with the ~ollal urr,1 ugcllH!nt of the 1)) ('t.al~, ~11·(·11~ . . j(!)l~ t.llt' ar-g-uuH'ni for OJ'(~~ 
, I)('Juw , watcl'.X'l'l1e stric.tJy 1'1'hllury orc::; a~ it wJIule Hot Jluvillg UCCll Cl.H!Ollutcr("d, 

,HId t lJe geological c.OUrutiollS, vic\vilJg tile 'l'Olll hstollC l)i~trict as a \\' hole, nln.kes nle 
ll11he~it(ltlng]y say t.hat ore bouieE. in the })istrict UlJd. Oll this property, \vill ,vithout 
douht be nlmed to considerahle depth. . - ~ ' , ,,' 

Of the nUlllY ll~.ug l!£Cll>elj:ies ,vllieh lh~y'e c.x.~,1pi.l}cd, ~hio ong, tnkulg ull fuc- .~: 
1o:s. iuto con~icl(!r:lt:lOll, fs o~ <1 fil~ ~~~~, ~ron~ ull_ ~!1y~.}~l S!~ll~p~illts, (~~ rc]at~d tu :' 
llllJlJUCT. 'l'orub~tolll~ has becu l.lro(fnclllO" ol'cI()r tTle lUKt ;)U ycars au(f 110 doubt will be' .' o. b . 

0pCl'iltillg ill the far future. . 
'rhe water questiou has heen descrihed at SOlle ]cllgth, and on the l1-cllgern pro- .. : .. ~. 

l)erty, ~~;~:gJ_~~!er fo.r luilHng opernt~o~s ,,,ill llu~lo.ll),te<lJy be Cll('.ouutereu, thi~ ,- ~" 
wn t.er beIng III faet ,.~~~~l.~lg~I.J!..$::;:.t for nppIllg, ~lH.l milllilg. , . . . . . .. .J 

. The labor couditlOll IS exceptlonally good. No eanll) or hOllsIng faelhbes are ne- ~' .... . , .. 
('(;lS~al"y; all em})l <1yees ' call find. accornocla tions in Tonl bstone. , Anlerican 2nd 1tlexi· L.. ~ 
(~an lahor cnD be had at prevailing labor s~ale. . 

.:\~ee:;~ihi1ity :.t~ bas. been stat.ed, is a very inlport.ant fnctot:, . no . road , buildiug ! ~ 
hflill;! lIper!-\sar~ ... tlH~ property ns n \\'l)olc b('iu;,! ea~y of :lC·(·(·~~. . 

'1~J'c.l .l1:-:110rt a1i(.!..U ~'()ild j t iCtllS a l'e g'ood. 11 all] i ug dl:u·g'p·s are reasouablc, trllcks he-: ~ 
hl~ U Y,I ilablc 011 COllt rtlct \\"oJ'k n t 'l'oluustouc. l~'l'cig-llt is as )lear a Iuillllllum as can " : 
be expc(~ted ollrujppiug ore. To the sInelter . at Dougla.s is about. 00 nlilc~ aud those ' !._ ; 

at EI Paso 315 nliles. . .. 
(Jiruate like all southern Arizona,' makes operating conditions · exceptional, .~ ~. 

weather conditioll:{at no time jnterfering 'with operatioll~. ' . ... ' . . ,:P, '- , 

' .. A ,~ord should be ' said jn reference t.o leasing. III the event t.hat an operating 
CODlpallY should decide on a part-leasing h~l~is of operationE., there appears no ques- l 

ti()J) as t.o uhtaining lessees .at SlH~h t.hnc as cq111pTnent penllits. , , ' . ' . 
11any out]yiqg · l2.~QP~rties would he \vorkeu, proyi<Iing the , CODlpany operatiIig ; . 

t11is proper~y decidetl on taking custom or~s. and R 1~ t.(!..I]~~~lge cOlllcl he confident- j 

ly (~()lmted upon froln t.his ~ource. Ores av ni1n hIe for trcnt.inent by lllilling in and 
llear the" TOlnbRtone 1flllhl~ District.," mnkrR t.lw pIau of treat~~lg ~~lt~jde ~s an 
nttraeth:';e ~Olll~ nsset and revelllH' from t.hi~ ROnrc.e ,,"olird add t.o thp. income of 
the ("olnpnllYopcrat.illgt.tLe "1Ie]]greu :1fines/' in conjluletion · "'itb a ' "Cl'lstom 
Plant." , . , 

C.J. SARJ.JE · 

• 
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Dt:.PArlTMENT OF MINERAL RESOuRCE:... 
STATE OF ARIZONA · 

OWNERS MINE REPORT 

Date lu€ 15. 1939 

District 

Former name 

Owner Address " 
Operator Address 

President Gen. Mgr. 

Mine Supt. Mill Supt. 

Principal Metals S11ver,pld M'en Employed 

Production Rate Mill : Type & Cap. 

Power: Amt. & Type 

Operations: Present E...'rtnctl~ore tQ:t-sh1pm.ent. 
Lan oar a$s~ed ".1 4 •• 0.35 OZ~ Au. Lot to 
Hawley & Rawley- 117.0 O~. As. 

Operations Planned 

Number Claims, Title, etc. Fltty-sev~n ola1Jns ... iil tle pe.r.t$C~!t 

Description: T opog. & Geog. Sea memorandum wB". 

Mine Workings: Amt. & Condition Over 100.000 teet in. shatts,dr1fts . 'stopes. e:tC ... 
repros-entlng 40 years WOl·k. Oollars of some abAfte 
O.-veil,. some aeeas:sible .. 

(over) 



Geology & Mineralization A very emau1l1VEf nport in pr1nted book form by Dr. o. 1. Serle, 
Ph. D ..•• is available. Three ahoner :r~:portaha"'e been 'Jil.r1tt.en. G@OlogiCtU and 
survey maps haTe be-en compiled. 

Ore: Positive & Probable, Ore Dumps, Tailings Th~r!? hae bst:n n~ g;,rgt 'r:-Jllatio rl~vl$1011llent on the 
1ltmlet'o"U.$ ViDlnst~nd no at1;~t .:aa.de to block out t'os1tf;'Ve 'Or'a.All 1til'Olrlt to date 
has been 'ill ~areh or high grade. T~ PQsitive ~' p-robebl~ ox·e ie d1aouast>d in 
engll:.e era t r aport s. 

Mine, Mill Equipment & Flow Sheet No DJ1l1 and 11ttlemine equipment. 

Road Conditions: Route ( Exoeptlonall.y good. A County Highway O~SfH-:1S th-e p:rl)perty 
almost oentrally. 

Water Supply Up to 100 G.F.M. ~ be had a.t a depth ot ;:ZOO ft" 

Special Problems, Reports Filed 

Re~arks I neve spent t4l.lu:ost 8. uretl~ on ttis property frtld. it lU:1.$ [~$atpossi.bl11t1tJa 
for .l~ge SCa.l0 oJH)ra~1ons .and developnwnt. To e ~::mS1Jmt4~vc );~lans I ~1a"i~ worked out 
would require .,00.000. r;rhei,lmlP-diate$15.000 l .eaoe fund 1$ ~ &mall part .. 

If property for sale: Price, terms and address to negotiate. Th9 pr jperty is for sale l'rut on a ftltaole 
tin6110e pl~lh I wollld prater retain1ne; un i'nter~st. s1v1·.n.g part1$$ wut'} f111EUloe 
ita sUbstantial interest wh1·Qh can bo disoussed ";!fi th any on$ who "rants d~'ta11s. 

ATT.AClU1D HF1Uffro: 
2 "blue prlnts_~ 

f • i . . ~ 

Signed ________ __ ~_ .. _____ '!~ __ ~_~ __ ~~_~~_~!!!_ ____ _ ._. ___ .. __ __ ........ __ .. _ ... _ .. . 

yscr additional sheets if necessary. 



DEPi-'\nTMENT OF MINERAL RESOURCE::;::; 
STATE OF ARIZONA 

OWNERS MINE REPORT 

Date J"une 15, 1939 

Mine Mells-~n MinGS Corp .. 

District Tomhstone Mining D1st. Location Tombstone. Arizona 

Former name Mellgren Grou.p 

Owner Mel~greIl. Mines Corp. Address 

Operator v. G. Mellgren Address 

President V. G. Mellgren Gen. Mgr. 

Mine Supt. None Mill Supt. Tombstone j Ariz. 
\ 

Principal Metals Silver, gold Men Employed 

Production Rate Variable Mill: Type & Cap. 

Power: Amt. & Type None 

Operations: Present Extracting ore tor shipment. 
Last oar assayed 35,,1 Ag. ,-035 oz. Au. .. Lot to 
Hawley & Hawley 137.0 oz. AS. 

Operations Planned See memorandum "Aft 

Number Claims, Title, etc. Fifty-seven claims - t1 tle perfect. 

Description: T opog. & Geog. See mem..orandum "BIf. 

Mine Workings: Amt. & Condition OVer 100.000 feet in shafts. drifts, 'stopes; €lto. J 

l~eproselltillg 40 years work. Collars of some shafts 
oaved, some aocessible. 

(over) 



Geology & Mineralization A very exhaustive report in printed book form by Dr. O. ;r. Sarle t 
Ph. D,. t is available. Three shorter reports have been wr1 tten. Geological and 
survey maps have been compiled. 

Ore: Positive & Probable, Ore Dumps, Tailings There has been no systematic development on the 
numerousve1~s and no attempt made to block out :po~1 ti'Voor,e. All ,work to dat,e 
has been in seareh of high grade I; Theposi ti ve and probable ore is discussed in 
engineers t report s, 

Mine, Mill Equipment & Flow Sheet No mil and 11 ttle mine etlu1:pment. 

Road Conditions: Route ' Exceptionally good. A County Highway crosses the property 
almost centrally. 

Water Supply Up tG 100 G.P.M. can be had at a depth or 200 ft. 

Brief History See msmorandum. "C" 

Special Pro blems, Reports Filed Oovered. 

Remarks I have spent almost a lifetime on tl:is property and it has great possibilities 
tor large scale operations and development" To consUlIlUlate plans I have worked out 
would require $500,000. The immediate $15,000 lease fund is a. small part. 

If property for sale: Price, terms and address to negotiate. The pr(;:perty is tor sale but on a. suitable 
finanoe plan. I would preter retaining an interest, giving parties who finance 
ita. substantial interest \vhich can be discussed "In th any one who wants details. 

ATTACHED HEREro: 
2 blue prints-. 

:. . ( 

Signed ................... y. ..... ~.~ .. ~~~.~~.~:t?-.................................... . 
vs~ ~dditional sheets if necessary. 

~ ; ~ 

. . .. ; .":i 



Uc.PJ.\RTMENT OF MINERAL RESOLJrtCE;G 
STATE OF ARIZONA 

OWNERS MINE REPORT 

Mine J1e!&c~I?t1/~e.f Cc77" 
District !07b5TO/,"}(!!. /"///7/7 C/r:1"T 

Former name Ne#!1 r (!!;/7 6rod~ 
Owner He Iljren /'t1/ne~ Cc77' 

Operator \ J/, Cf- Nt!! / /:7 r t!f! /7 . 

President J/, (i. /tfe / ~re /l . 

Mine Supt. AI(/' n ~ 

Location 

Address 
, ., TI,ll' 

Address 

Gen. Mgr. 

i\1ill Supt. 

/' 

Principal Metals ti 0 / / l' 5i / V t!!! r-
V~r/a'.b /e . 

Men Employed ---

Production Rate 

Power: Amt. & Type ;11 d n e 
Operations: Present Ex froc- T/n 9. C;J/,...~ 

... Tor .:fh /p me n T. L45't­
Cqr 4'f~h;>f;e.c/ 3"5', / /1...7' 

, (;Jjf" Oz- ~L/# Lo'7 To 
r/aw/"",y,...-//aw/c7 /:Y7tJtJZ~. 

Operations Planned 

.5ee !Ven70r q/?/~/77 /.7 " 

Description: T opog. & Geog. 

:Jee. M~n7 e.r4/7c/U/77 8. 

Mill: Type & Cap. 

,I / 



Water SUPP7 /:: /.7 . U// To /00 t-r-I- ~ 
o1.f cat:) rt!. ~r- . 
Brief History / r' 1./ 

5"'ee l77ernorc:?nO/ urn C 

Special Problems, Reports Filed 

1"0 ve.rec/. 



Cor:,- 0 .:' 1: ine V ·/Jl-::. e7"~:· R~vrt cc-,v s:""iuc; r:::'c rc;~nt y l if;tf;j ",\it :. 
:lz l ~ . r"t:rlG:l t ;:1 f' ~~: i l:e r·[~l F:~:. E:,()U -::-·c f~ ~· fAL ~:.~; L>t ·~ ' .. ; -- f ~:·. :'rl i r 1. '- j to -

CtE.8 • . F . Le e,s ,;"~4) t' • . C li::'~· ·.·1f)o 6. Av(~ .,I .. c.f:· ,t-'ti(;.:;.ics, CL.lir. 
~ ~ 

s. R. RQ~Sty, 607 S~bin c St., houston, Texus. 

TAKEN FROM THE REPORT OF THE GOVERNOR OF ARIZONA 1893 - pp 28-29 

The rema.rkable output of a few \1onderful mines some years ago gave prestige to 
Arizona, and the sudden stoppage of dividends, through mismanagement and ic;norance 
of the facts, r..as turned a.way capital \,:-hich certainly Hould have earned as much 
here in legitimatt"=; mining as it has b rought to its 01trners else-where in the nlr2;antime. 
The inference drat-In from the cornmercial history of the ~~~llza mine was irlhat mi ght 
have been expected., no doubt, but that it ;.;as e rroneous and unbusiness like is :aost 
clearly proved by the sequel. It is a. very common thing for investors vIho too 
freely place th·sir capital where they can not or do not watch its manipulh tion 
to console themselvGs for its los s by \\rholesale condemnation of the investment and 
all of its class. 

If we throw out certain "::>a.refaced swindles, ~?hich no sensible hOr:t ,;; st r!lB.D could have 
regarded as legitLrnate after very moderate investigation, there remain only tHO or 
three districts which have formed the basis of the adverse judgment 1·.rhich has been 
passed upon Arizona' s ,.r~ines in some influential financial quarters. Probably the 
real foundE..tion for the i dea 1>lith which I was fully imbued when I came to this 
Territory r:,ight be traced to the r{';cord of the Silver King and one or t1-:0 of the 
Tombstone properties t nota.bly the Tombstone r··Jining and Hilling Company t 5 holdings. 
From the early experie:lce of thsse l,ve 'torero led to judge that the "\fhole vast aggregate 
of the ores of gold 2.nd. silver in Arizona. was !ner e ly superficial, though 
enormously rich. 

(Director of tho Ariz ana ~,chool of i'-1inos t Dr. Theo. r; . Comstoc k.) 

I 



ARIZONA DEPARTMENT OF MINERAL RESOURCES 
MINERAL BUILDING, FAIRGROUNDS 

PHOENIX, ARIZONA 

April 11, 1958 

To the Owner or Operator of the Arizona Mining Property named below: 

Mellgren Mines (Cochise) Silver, gold 
(Property) (are) 

We have an old listing of the above property which we would like to have 

brought up to date. 

Please fill out the enclosed Mine Owner's Report form with as complete detail 

as possible and attach copies of reporm, maps, assay returns, shipment returns 

or other data which you have not sent us before and which might interest a 

prospective buyer in looking at the property. 

Ene; Mine Owner's Report 

/ 

FRANK P. KNIGHT, 
Direc tor. 



---: - .. ----- .; .. ~. --
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MELLGREN MINES CORP. COCHISE COUNTY '~, 
-. - . ~ .. 

See: ABM Bull. 143 p. 18-48 

See: Arizona Mining Journal 2-1-22 p. 19 (Bonanza Mine) 

ABM Bull. 187, p. l8 (Bonanza mine group) 

Amy Group (file) Cochise 

W. vJ, t; f? /J c..f... L..s PR. 0 Pe-e r '1 ~ w,,( t"- rt 
g?- 3 ~ I:. r)\( b (0 A N Sc 1+O~ L ~o A. d - P N )t. 

crl~ '1t1t,-q11r~) Cr 99 Cf-() 7IV 

The Mining Record, September 28, 1983, Pg. 4 
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..... J?~JJ .... ~........................... . W " '~fTER ASSAY COMPAJ\TV 
CHARLES WALTER 

September 25, 1975 P. o. Box 160 
Lordsburg, New Mexico 

THIS CERTIFIF.S 

That samples submitted for assay by H .. n.O..!LJ~n.cL.A~A.O.CiJ.ta. 

Phone No. 542-9514 
Office at 

320 West A St. 

The following results were obtaineC 

Silver Gold Percentages 

Marks 
ozs. 10ths. ozs. 10Oths. 

SB-3 (iFl) 
SB-4 (#1) 

(#2) cut 
croaa vein 

SB-5 aurf.ce 
cut 

SB-6 (#1) cut 
in ahaft 
(#2) 

SV-l (#1) 
(#2) 

SV-5(#1) shall w 
ahaft 

SV-6 (#1) in 
Ahaft .IOU 
centsr 

h j . 

re-run 

1 00 
a 70 

2 70 .. 
. 7 50 

1 60 . 
32

1
50 

40 50 ··" 
16 80~ . 

, . . ", 

' , . .... 

; . . 1 " 

~ I ': 

, . 

o 
Nil 
10 

~Trllce 

.0" 0005 

O . 010 ···· . . 
o 065 i_~I : 
o ;'085 ". ' I 
o 020" 

Tra.ce 
. ~ ., .. . 

• I ~ .".~ : • • .. ~ ~ .. ~ ' . . ~ : 

, Tr .. c"· " : I ijil .. ' 
'Nil ;' ". -~.'." .. '''~ ' n ' j Nil ; N1;l' ' i ' ~, ), :-. : 'Nil SV-7 (#1) 

SV-9 (#1) 
(#2) 

SV-IO (#1) 

1 50" .' ;. ':,~~~~ .:~: .. , 0 Q15 
,. '-. 4 00 ':~q } ' ~ .... , 1 ~~' 0 .. 005 ". 

o 05·' 1 J ~ ~ :~ • 0 005 · 

SV-l1 
SV-12 
SV-13 
SV-14 
SV-15 
SV-16 

(#2 ) 
(#1 ) 
(#1 ) 

I ... Trace" , " '::~ ': ' ;~ : Nil ·: 
1 40', ' .. ." .. I . ~, .~ . 0" 005 ' : ·, 
~O 60:' T2-ac. ' 

45 40 , . . ' .' i..: ' . 1 0 08,0 :. 
45 80 ; . f,1 0 laO! 
12 50 . , ~ 0 005 
32 70-' '. .. O· 025 (#1 ) 

(N2 ) . .. :1 ·,,3~iO'\\: C ,~\, ~i:,:'~ ·~, :O . ': 075 ,,~;\ ' \ . " .,. 

".. . .. 
. tI ~: 

.ti 

Charges $ ...... J:Q.Q .. '!.QQ .. _T_~_ .•. i ... Q.Q ...• :tot .. l $104:.00 Assayer 
I' 

Remarks 

I 
I 
I 

1 

I . 
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" .~ , . :: , ~ . ," , ~~ GRACE & 'GRACE REALTY , 

~ , :. SINCE 1916 
..... - , -. 

' \. ~~t\~X~A~ 
COMPLETE REAL ESTATE SERVICE 

.. .. :. 

Sui te 7 7120, E. 4th Street 
~ 

" 

~i r. A} K. Dos s 

SCO'ITSDALE, ARIZONA 85251 

/ Arizorl'a State _ Land Department 
1624 west Adams 
Phoenix, Arizona 

, ,Dea r ; plr ~ , DOSS:-

, Attached hereto ' is a report made by William D.' " Tipto'ri~Geol,ogis~ t; ',CPG ' , , '_ , 
:~' ~-': ::>' , 962, on ' t'he 'claims that we are asking for mineral leases. 'Mr~ 'Tipton ' was,~' , ,:.- , .. ': ':.,':' 

:, _ ,', hi red- to ma~:~:. this report and is' ,a disinterested party. ',,> : , .... , ~~ <,< ; , ~ " : 
. 4'::~ .:! : _ '.. . ' .. : .... ':' . 
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SGll L J .... ....... ...... ........... ............................ . 

Date Sopt~mbor 25, 1975 

THIS CERT1F1ES 
That samples submitted tor assay by fI 

~V~iLTER ASSAY COMP/" 
CHARLES WALTER 

P. O. Box 160 
Lordsburg, New Mexico 

c..n~o]1~~nd A~.-OlliatQ ~ 

Phone No. 542-9514 
Office at 

320 West A St. 

The followiJlg results were obtained 

Percentages 
Marks Remarks ozs. 

Silver I Gold ,\ 

lOths. ·1 ozs. lODth •. . 1---.------
S:D-3 (ifl) 
S5-4 (#1) 

(#2) cut 
cros~ va-in 

SD-5 .3urtaCQ 
cut 

3B-6 (#1) cut 
in shaft 
(#2) 

SV-l (#1) 
(#2) 

SV-5 (#1) ·~h~11'lw ., 
~h~ft I . 

SV-6 (#1) in' 
~h:.l.ft .ou h \. ' 
cClntor 
ro-run 

SV-7 (#1) 
3V-9 (#1) 

(#2) 
SV-IO (#1) 

(#2) 
SV-11 (#1) 
SV-12 (#1) 
SV-13 
SV-14 
SV-15 
SV-16 (#1) 

(112 ) 

1 00 
o 70 

2 '70 
, 

7 50·!.;' 

1 60 
32'1 50" 

" 40 501, ' 
: 16 60· 

; 

.~ 

:. ; Tr~c~ 

I j . ... . .' 

. " 1 T.r ·aco-. ' 
Nil ' r. 

. Nil ···· 
i : 50 ' . 
4: 00 

. 0 05' 
Trace" 

1 40 ' 
o 60 

45 40 
45 80 
12 50 
32 70 
3~ 40 . . 

" . 

~ \ : 

Nil 
o 10 

", " 

a 0005 
' If ." ' .. 

o 010 
o . 065 '. I 

O . I · 085 ~' .. ' j 
a . '020 

I . . 
TrQco 

. I Ni1l'· , 
i! Nil ~ 

! Nil ~ 
o (cnl5 .. 
o I 005 
o 005 

Nil 
o 005 

Traco 
o 080 

. 0 100 
o 005 
o 025 
o 075 

:barges $ .... _+.Q.Q .. 4!.Q.Q ... ~.1!2\_.$.~ .... Q.Q •..• :t 0 t :l.1 $104. 00 A.ssayer 
r 

"'.' . ~: . ... 

I 

I 

I 
I 
I 
I 

I ' 

I 
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;_ ..... ~.$J.1 .... L ............. _ ........... : .. _ . TYr ALYEli ASSA.;: COR;fP / . ~ 

CHARLES WALTER 
P. O. Box 160 

Lordsburg, New Mexico 

T".dIS C!::RT1F1ES 
Th.at s~mpl~s submitted for assay by ' H:.m~on 

Marks i ___ s_il_v_er_-:--:--_I. 
I ozs. lOths. · I 

=S=B-=2=s=h .... =0 f=t=~t=n=d I II 

cut I 
SB-3 bulldozor I 

cut I 
SB-9 . 3Ur facQ cut 

alt~r~d I 
trond 

SV-5 (#2) .m~l 
trQnch 
(jj3) nhal ow 
%lhaft in 
8~ndstono 

SV-6 (111) I 

SV-ll (#2) smail 
Dh~ft noa~ 
highw-.y I 

SV-12 (#1) small 
I 

:ihQ.ft in 1Qd 
ground 1 

(112) cut icrog~ 
vQin , in 
:lmal~ 
sh;.f'~ 0 10 

I 

I 

I· 

,', \ . 

\ 

. " 

.; . 

.' 

,. 

D.nd A~J so ci 0. te 3 

Gold , 

ozs. I 100ths. 
I 

0 040 

0 035 

I 
0 025 I 

I 

Tr~cQ l 
-. ! 

I 
Nil 

.. I Nil 

I I 
I 

I 
Tr~co . I 

~ I 
i 
j Tra.co 

I 

Nil 

Phone No. 542-9514 
Office at 

320 West A St. 

The following results were obtained 

Percentages I 
Remarks 

I 

I 

I 

I 

I 

-;" l ., .. 
I 

... . I J ~ I 

=Ch=ar;=g=e=s =$= ... =.~=.~=.:=.:=9.=g=.r.=.~==~=_=~=.;.=~.~= .. ===~=t.=9=t=1\l=. =,=.I,;f=f't=,.g=f=a=·(j=" ==Ass==ay=er=~~f.~~~ .... _ ...... _ .. __ ... 
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COS !i;~·1~Q6 

Scptoobor ' 29, 1975 

:2:". W. VJ. Gl"~CQ . 
"",' ", 

8238 E4:ls t ·Indi an Schoo'l i~Ci~d 
Sco"~t~dti.lo", Arlzon~, ' 85251 " 

. " ,' . ' . :; ", .1, ,..IP; • 

; ' :. 
IX.; ~r . hlr. Gr ~c·o : ,- ' .' ' . , .... 

: .\ : ~.,.:~ ':", .. . .~ ~ . ';'~ ;. :' ~ /. : ~~ ~~ 

Thi~ i~ 'il roport
t .'i~~:'::r '~.~po· ct (·t ,o .o~r . . jolnt Qffort in prospocting • ". I. . ",-:, ,. • 

. : 

:: or ,: :; ~ l~~~,"~n~ g,o:8 ':h,~~;:~: ~~. , 7,6/;, ,T~97tl ,:R22Et Tom ~~ ton. Min,1ng .• ;, 
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