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PAST DEVELOPMENT HISTORY 

Starting in 1879, the Bonanza Mine was first developed, the south 
shaft was sunk to the 200 foot level, following the vein down on its 65 
degree dip to the present water level. From this shaft high grade ores 
were mined in the years that followed. Under the ownership of the late 
Col. Herring, I was shown settlement sheets on ores with values up to 
$3,000.00 per ton. One shipment mined by P. Peterson, a lessee, showing 
one lot of twenty-two tons with an average value of $2.273.00 per ton. Mr. 
Escapule, an early day lessee ~ined ore from 100 to 800 dollars per ton 
in value. From 1870 to date. on the CHANCE-BONANZA vein with a strike dis­
tance of about 1500 feet and from the 200 foot level to the surface. a 
production record of a little under Sl,OOO,OOO.OO has been obtained, the 
Mining confined to the higher grade ores. Out of the south shaft, in 1916 
while working on a lease with Pete Henderson, in a stope about 100 feet in 
depth and to the south of the shaft, ore with a silver content of 1,000 
ounces and a gold content of 3.0 ounces per ton was encountered. 

In 1919-21 period, the Gornge brothers, lessees at the south shaft 
mined on the 200 foot level on the north side of the shaft, during which 
period I rtid some cyanldation for them. At the bottom of the drift on the ~ 
north side, they opened up a lens which is going down into the water, the 
ore at this point showing about 9.0 S lead, 105.0 ounces o~ silver and .4 
ounces of gold per ton. On the south side of the shaft in the bot to. of the 
200 foot level and going down into the water, a high grade lens was encoun-
tered, running from 4.0 to 8.0 ounces -oin gold and 400.0 to 800.0 ounces in 

' '- ' . i lver..,oer ...... ton. On-.the .... south ··extens i on of the Bonanza ve i n on the CHANCE 
side and about ISO .. tee.t,· south of the south Bonanza shaft, Emmitt Finerty 
a fOrlner superintendant .of the COPPER OUEEN MINES at Bisbee, Arizona, ob­
tained a lease and encountered ore- below the 200 foot level running fro_ 
100.00 to 1,200 ounces of silver and 1.0 to 3.0 ounces in gold per ton. 

About 1919 Pete Henderson obtained a lease on the Bonanza west cross-
vein, starting in on new development thirty feet down from the surface. 
His initial work did not open up any high grade, the assay val,ues being 
around 34.0 oz. silver and 0.20 oz. of gold per ton. He transferred his 
operatioris to the south shaft in search of high grade. No work was done 
on -this cross vein until 1931 when Steve Balich, Sam Balich and D. Oavid-
ovich took a lease where Henderson left off. Sinking a few f~et they en-
countered ore running up to 500 ounces silver and with .a low gold content. 
Sinking is now gotng on in this shaft under a lease held by George Thome 
and leFault, recent assays of last week showing values in excess of 100.0 
ounces in silver and 0.22 ounces gold. 

Continuing with the history along the Bonanza vein to the north. {n . 
1912 Nigger Jim and Juan Valuenzuela, lessees starting in a.t the surface, 
about 500 feet north of the cross-vein and main north-south vein inter­
section, encountered high grade, mining ore as high as $400.00 per ton in 
value. The high grade lens at this point dropped In value to a .il1ing 
grade and work was discontinued. 

Continuing on north on the strike of the vein, ~y father, in 1910, 
started to sink the north Bonanza shaft, starting on exposed surface 
croppings, He sank the shaft on an incline to a depth of about 90 feet, 
at no point encountering high grade. Shipments of from $20 to $30 per ton 

'.~" 

being the average. In 1919 a lease was given to Left! Hilton, E. K. Springer 
and George Bi~y.; TheY 'fsank the shaft to the 100 foot level dnd started 

~s ~~~.driftlng along the vei,f''' fo t~e north. At a point .abouL.r~r.ty . feeLnorth _,of~~~ . 
. ,;::=; 0 the,,".~~~!,}._J.~~y ~ ~"-c£.~JJ.~~~~~..L~glL,gr~ . dnd __ ~o!"met!c_e_d , ~ L~p_!.!'g •. ~!~e,.--!>~!~,~~~~:~., __ . ~ ... 
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Date September 25, 1975 

THIS CERTIFlES 

WALTER ASSAY COMPANY 
CHARLES WALTER 

P. O. Box 160 
Lon$sburg. New Mexico 

. That samples submitted for assay by Han.on and A.,oci .. t. •• 

Phone No. 542·9514 
Office at 

320 West A St. 

The following results were obtaincc : 
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SV-ll 
SV-12 
SV-13 
SV-~4 
SV-15 

(.#1) 
(n-l) 

SV-16 (#1) 
(#2) 

t ... . ' 
32.70 
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~ ~ ..... 
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The .~ple. were lubmltt.d to the Walter AI3aJ Company, Lord,burg, 

New Mexico, for .ilver and ~old a •• ay. Th •• ~._~ cert1f1cate ia enclo. ~ 
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j r . t , .', 0, FOREWORD. 

Tombstone, Arizona 
Sept. 4, 1928 

j '.>. :.: .,:' I ." The hl'('udth of field eoYcl'('(l ill the followillg r<.~port on thc 

. . . . : . 

, . ., . 
I 

I 
I 

I , 
~ . 

{ . 

'

II' .;: .. •.. ·_:1 .. , .,':'.:.:." . ••... : .• ...• .. ;: ... :.:.. Ii ' '. . . ~~~:.l~::~:l ;i~.:~~~~-ll.~~le!~I,~Vll:e~~~ti(:l(i~~~.(:~:l·:~l ~~~~t(:I,fT:)~l:ll)l:t:~~: . 
Mnle Monlltnin H:n"~('''; a ('o1'1'('lntion (If tit(' m'l' (l<,'po~it~ Cl11(1 in-

~ ', : .. ~. ~.> i . ('I1J(lill~~' fOl'lIIHtiollX ot' tIlt' Bi=,h(·(~ l\l.illill~ ni~tl'i<'t, ill th(, xOlltiwrll . • ! 
I; ;~ __ . I. ('uel of th(' I':III~(" with thc'xl) of till' '(101l1hslol'" f\lillill~ II >.iHtI:id ill , .. ; 

! . .. ... 

: '" .. ·'"'. r . . tim IIOl·tIt('1'II; :I ~('II('I'HI diH('IIHHioll of 1IJ(~ 'l'uJllhHlolle hsh·ld.;a~ · · -- . ~ . ! r:;~· :·.;; :;;"~·L .. r' . . ," it whole, with eOlllpill'hmn~ hctw('('11 t.he 14~nst('rll :Irml of the l>i~- .' .' . .. ! 
, : ' . t!'id, pi·illeipan~· h(:11~ II." the .,BUlIk('I· .trill Millc~ COUlP:HlY, a Hllh- . .', . . . ~ -. . 
! :.. ' , ::, : :. ; ;, r .' . ~HI:Il')" of til(' PIl<'lp"l)(ld~(' (Ol'!lol':ttlolr--illHl whcl'e tltc~ ore hod- .~,. 
1 (:./: '; : . ' . :- :.. i('~ Ita n' h<.'ell O))<"Il<.'<1 up to ~I'('nter c\('l'th ml(l 1Il0l'(~ cxtensiYely ,.: !' ~ .; 
! :':.~..' 1 :'. .. . : ': <111(1 til<.' 'Y('~t(,I'lI :tn'(1, of whi('h the l\1elJ~l'eJl holdill~s form the! '. 
J ,: , . t .. ; : :: . Im'i<"l' P:'l't-]1;\H h<'rll, for thc purpose of A'iYillg a A'cllcl'al per-·I

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

! :,"'.. . ,. , ' . ~t)('c.th'c, hy whidl the cOllclitiOIlS which ll1inin~ operut.ions hnv(' . ' . \ ~;. I ~; ;; :~~;::;> : i. . .~ I'('Y('il h,d in the .. 'y('~t<'l'l1 nrf.a nmy h(' jlulg'(~d ancl-hy..-which -tJ)('~.~ ..... 1 ;... 
. ~ . . I . . ·p1'('cli(·trd 0],(' pn;;sih.iliti('~, ''''it h (}('nt h fJe,,(~ICmmcl1t ,i 11 the. Mell- :, . " . . :.'. ·: .. ·.·. ~t .· .. : ... · .. ... ".:::" 

. . ~ . ! .. , . g'l'('11 Min<'~ l1my he npp.ITc.iat.('d ~'.m<l cstimated. 

j
!,; (. ~~ . ' " .. . ' My nr.qnaillhmcc with the Tombstone Mining Di~trict, it · :. ~ . . . 

• . . ' . lllu~t 1)(' <'xplnitw<1. thoug-h extending' ov('r a pcriocl of years, ' ; . I' 
" . ; ';' .. ' lIlH~' ht' ~m11l11<.'d up rs the result of actual intensive work, at ill- .. . ': . 

.. , ...... I: ' .. ' .. ,, : ": t('l'\"ull':, amOlmtiug' ull told to a few WC<,'k'R time ouh· .. 'rlw .' '.' . 
". " . . : . hl'<.':lcltl, of fi('ld. the: 11l11llher of min('s. ~mllly of them, at i)l'csent " . -, .. !: . .' .' pra(·ti(·ally in:H'CcRsible, awl thc limitcdlti111c at my dispo~al, ha~ ' . ' : . ." .. 

~ :~<~-::.~ . I '.. ::': . pl'eclud'ccl of neccRsJty, lily a(~ql1irillg ~mlC'h illformrtion whi(-h " . . . 
.. ." It . ~ '; '. :" ' .. '. lI!lll:.t (~()ll~~itnte thf'I'E.'.fo.l'c au. important ()m~SgiOll ill thc discns- I 

~ .~ : .,: " ".. ':. . :" '..:. '. , ~tnn of tll1~ llot('d 1nUllllg (hst1'wt, amI wIndt donhtless wouM ' .' I ~:·.'L . .... >.::;.g: ,': ::::., hay(' I:(,(,ll \,('I'Y lwlpfnl :11::;0 il1 tlH' ('xppRit.ioll nf the MeJlgrcll . :.. ' . ..... , .\" 
~ '. ·1 .. .. 1 H·()P('I·t~·, . '-. , '. . 
1 :: ,: .. .... ! !~ ' . ' '-. r f ' S "('I',\' rod 111 wi (' f IWI'prot'(" f 1t:t~: 1\11'. V. n .~r(·lI~rcm, a ':\..... ' " i 
~'>r ';: . l < .. . ,' qnnlifi('I ~r:Hlllaf(' ~'il1illg "uti l\{et.nhu·gic-.nlJi;lIgilleer·, with . long ' . '1 ' 
~ : . . . i .:.:":. . lU':wti(~; 1 cXll(.'ri<.'u('<,' ill the '!'otuh:;;t<mc ilillillg District, u detail- • 

) ' .' ~ . . t· ('<l kllm'l('dg'(' of the YUl'iOllS'mincs, ancl!:tccnmlllated fund of in- . . i 
.' . i:,: .. : >. .... fOl'1l1uti HI 011 1'<.\$t (li!fHltH·.t.ioil of the ])i:;;tl'ict,-giviug him an ex- . '. ' 

" i . . t~lIsh·e lnlld detuiled knowledge of the District and its possibili- ·. 
; .<; j. " . tles-h~s cOlltl'ihlltetl the v:lhwhlc data Oil pa~('s .. L. .. to 4.7. .. 

: : ';\ . , ,,i ' ,. . t .. iudllSivp, in this repprt. " . , 

.- !. . In £Y work r h~v(' lHlo opportunity to confirm. in gellerat .' . 
" ( '. tIl(' fn('t ,:'hi('h 11<' ltfl~ Ret. forth mul I 1~nve used th('m freely in': '; :' 

. . t .' .. . the foll , Wtn~ PI'('-Sl~mmnry flllrl. clsC'whel'(' ns 11<'('(le(1 to snpple- ' . 
. . 1 . " . i HI('lIt m.t own im·('~til~a f iOlts. : . : . . . 

: ": •. , I'. ", ., ':-' . . .. . . ' (Si~l1c(l) ,C . • T. HAI~LI4;, . '.: : ' . l .. 
- -'. f'~ ..... ... ~ I .! ", ,~ ," ' • .' ~. ;;; .. ----.......- .... ----- -- ~ ~ - --. ~-..,--......... "'~---'I llC8.011, · AI'IZOJUl - - -~~"~~-'~-. 1::: ' .. .. . l ' ) ~'- .' .. ' . . Ct. t 4- 19')8 . .' . . , 

: . { ; 1:-"':, J , •. i * :it" · ~ ~ ' ... ,""' _______ .; joJ~~__.f_"-+~ . ..:::. ..... .:. • ~ -J : t"~ e • ' . '.' , • J • . ~1.eJ) .~ ,- .... -_. ,.... .... _" lo . . } ' . • *!. \ ! 4 ~ 
'. ~'. ;·,~H~;...i~~+:';;' ·:~"~ ~;,-'fo ,.."""", ... , , ... -~ -+ ~ ... .... - - - ..... ... ----.-r.~ .:I . ': ' -, ., ~.,. .. -~ --- - . ~~-. -" '" - ' .. -~-:. --:~ ~ ~~ ~~ .. 

: . 1 
L __ .,.. ____ ..... _...... .. .... _. __ _ .' .. ... .. _ .... _ .. ..... ~ ..... __ ._ ...... ..;-' .. ----...! 
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'~·'r-" ,R.~ort c' , '.!.·lIv"'" ~"n ... -Ry C . .I. S~rl., Ph. ;."~:~(~, ;:: 
'. rf> . ·1 PRJ:4~-S{TlUIARY. ,. .. . . : ' . . . . ... ".:: ... : 
.,: '~".' . . ~ 'rh~ ~h'll~l'('n MIIIIII~ PI'upc,,'ty C~Hmm;tK (If !'if, Iml(! dUlIlIK and fl'at~hnnal chums,: .... ! .. : . ... · 

. ~ ill c·c"'ti~'iitr. c'un'I'ill~ nil :II'c'n :,r nllollf IO;;() :WI'C~:-;. (Hc~c! nl'ft(!lIclc!d 'l'uimgruphicml an,l :~ , J. : ... ' ..i ' (ll'ulo~ic':,1 1\I:,p uf, ' W('~h'I'1I 'l'Ulllh~lolll!). VI'UIII til(! C~(~llt(!I' 'ur fIlili prH,,(~rty it i~ 2 . J :. :':' . 
. 1 mil('~ h~· tht' Ch:u'I(':-;tcm highwny, llOI'lh('llStcl'ly, to Uw (.;mll·t Hmuw in thc City of :: i' 
:'1 'r(lUlh~toJlt' .. County Hcatof Cnd,isc.~ COlluty, Ari1.ntm. 'romhl4olle if; the tcnllitms of a '1" 

.,, !. hralie.·h of til ' Southerll Pm·ific· Railroad, witic·It Ic.'uvcs the mnill liue at Fairhank, 9 ! .. ' .... : I miles'· to tJll! estwlI!'c.· '(1)) ntn )H .. ouc,y rail, tlw Rmelter lit I)onglas, Arizona, is .. ; . 
(i0 mileR nllci to thnt At .Ii;l Pa;.;o, 'l\'xnt :~1;) . lIlil('~. (Sce .Arcal GeologicaJ.:l\lap of . r' . 

. I 'ro1l1h~tollc Monlltaillsfll.I."",. Ii, .tc;w'c • n.", ~J."r ~. "'~I 1'. ",~,,~ .. _. ·r : 

:~ .' 1'Jte AIt'IIJ!'I'('lI PI'OIWl'ty with ,;;evcrn1 ~.IlUlI1(,I' · nc1,ioillinf,t tU'olwrti(':o:, variously · . i · 
0';; ' \ "wm'cl. ('(\Illl'l'i~(' whnt is !eu·nll.,· IWClWIl :IS fill' \\r('st Uisft'id, ill diKt.illdicHI .from tIl(! ! 
rt. t'il~t('I'1I ptll,tinll or til(' rl'Olllh~tCIIII' l\l illill~ Hi:-;It'i(·f. t 11f~ Itl:lj"I' P:II'I. fir \V"i,~" ili u\vllt~,l . I 
't h~' tit,· BlIl1kC'I' llill 1\1 itl('~ ('tllllp:tII,\', :t:-;III,~icli:II'Y or fllf~ Pltc'lps H"clg'c~ CHI'luII'Ut.i,,,,, t · . 
~ _ .. _.. j h:"~ill~ ht't'll ptil'c'h:t~('fl fl'UIIl fhc' 'l'olllh~f01W nlll:.;(,licIHf<.~cl.Millill~ (!ulIII'nny in 1!JJ2 . . .r 

..~.. . t . ,,\IIIUIl:,! t hl' 'l\lIIth:.;tOll(J (·oll:.;ulicl:1tc.,ci ho1(lill~s W('I'C.! :tlSC! t hc Htatn of .MHinc, Chancc · . I : .~ 
.. !' :nul Sun Pe.'(II'o .Mill(,~, in thc~ 'V<.'~tc.'I'1l arc:., )lnteut(!,l 1,,'o)lc.~ .. tieR, dose1y adjoinin'~' J . ~; 

: . ~be l\Il'11J!'rcll Mines. . . ' . . .: 
I The '[1(llllh:4oue Milliu~ Distric·t . i~ c'~oextelll"ivc with thc Tombstone Hills. The . : ' . . .. -; 

. . { T(l1l1b~t(lu(' Hilh" are tlw d('('ply eroded anel ~uhclm.'cl llortlwl'Iy end of a' northwest- I " 
: I . ~cmth~n~t tl'('llCling' 11l(~lUltain stnt('htre, some thil't~· mId mileR in Jength, which hm; : l ' '" 
. . fut' it$ ~(lutht'rly ,laud. tht' higher. mId hroa<.l:-I' ~lt,ll! Mut1ntaillK, Illul for .. its.Jlltcrmedi- . j .' : . 

. : ~ . .n t(' portioll t It(' 1 Jittl(' .M \11<, 'M on ntn in~. '['h i:-; :::tl',,,,tm'e.', f(l)' C'(lnvert i(m(~c-j tl' fhis "l'cport,,"'.~·r--·< '.: 
. ~ Im~ h .... ('11 cl('=,i~r.lint'.'cl t he 'l'olllh~101H'-.M"Ie.' .Molllltnin·-Hm:gr-, 'l'~'}i~ rau!{(' waR fonnecl L : . : .. 

: in the.> IJnie 1't'l'ti:1r:~ time~ hr ~)lcwk-fnnltillA', HC"'O!llIJ:llliccI hy c'xten~i\"(~ , igncous in- . ,: 
:A .. ' . . · . · ~l ·- . '":1~icm~. whic~h 'fen lIi,"(l -·hwp.~ dc',,,p ~('atl'cl ~I'nllit(licl hanlolith~ hf'l,<::lth t~.c~ st~ucturc .! . .. 
~ I ., .mel mol',,' ~l1IH.'rfic'iui l,u"\ihr!";~'i(' (1ik{'~ nnci ~to"k~ uncI cxtell~h'c :ml'f:H~e flows. Tht' · .! s.· ,,',.: 
f,: ' . :.·· .. ; .. :..: .. i i.: . ·~~('x. :_('rllstal ro~k~ .. thUR hrokt>tl l1]~ nll.cl iuyacle<.1 by Ruperhcatcd Roht~i?ns of mine~af. >:f .... ~ ... 1. 
'~i' 111nttel'. or layaR, l.u!!:.lJ!l1l' the C (' ,osltorlc~ for IarO'(, 811(1' valu h Ie lOStts of ore _mm.-· ." t · :<.:3:' 
.•. ,.'<, .. ~ . ern l~. The~e wt'r(!. formc{l I,," yolntilc COl1Rt itnen s 1t"·(,U 0 rom 'rc5cl'Voirs 0 molten' f : .. :.,: 
.f.~-"'.':: ":"" ., : . : ~) . :.f.oer~" ("YRtalliziult aucl ('ollgeCl1ill~ hellcath; fonlling the '~I-en-t ('opt,er-Eleposits .of :the 1:'':~.~ ~ .':~~' ;' 
(; . : ;(.J: . Bil:\hee Dis~l'iet, 25 mHes ~outl! of 'l'omh~t~mc ill the.! 8~mthenl end of the .~ange, and .~j :: .. ;.;. 
~~: . 0" .~J. probahly smmltnl1t'ol1Rl~· th(' ht:,!h f,tl':ulc, s:IYl'r-A'olcl. :o;t1vcr-Icn,l-golcl and . sJ1ver-lead-. "J •. :';'''_ 
.:: : ; :; : i'::~ ,;';+! .. ~dnc~ flrl's' of th(' Tomh:o;tonc nist .. id~ ·, in thc t10rth(,I'Il. . ", ;: ~ <': .' :' 

, :,;d " 'I'h(' rtl{'k~ iti"(~ln'(l in c'(lPPC'I' ,lc'p(l~itinllill thc' Bishee ('ml of thn .Tornhstone-· J ., 

• 

·.;.ft· :\.hllt~ ){cmlltnin nnll~l', :'1'(' m:dll~~' the 1i1l1!~·:.;h'IlC' 111('11111('1':;;. of thc U)lpC!l' P"lc()~i(~ ser-' . i '." 
,t; . j(l~ of ,o:edin1<'lltrir~~ for11lnti()m~; th~ Ahri:,ro (PPl'c.'1' C:lIIdwi:lIl) l,imcstone, thc Martin . ~ . " 

' . (Deyouinll) Limestone ntH. ~~s('ahrosa (Lo',yer l\Iisi'\is.")ippiull) Limestonc. · In the ~ . 
: .. : J' ~m.lthen~tern pnrt of thiK area. occur howeycr, some Jead aud golcl in tbe o,·eI'I)illg .~ t .' 
. , )Iesozoic 'or His.hcc (Lowl't' Cr<.'hwcollS) scries. Copper O{,C'Ul'S also in granite 1>01'- . l ' 

. 'i 1,h~·ry. in Saerem(,llto Hill. Bishee. The e.'oppl'r orc restridl'<l to horizons jUl)t mell- . ~ 
:: : tionefl has a pro,,"en 7.Ol!C of {leposition ranA'ing to 1400 feet iu thickness. i 

. '-,'! In thc TOlllh~tol1e nren. thc ores tlllls fnl' d(','elopcd oC(~Ul' principally in the ~r~- . l, :-.:: ~ 
;~\ l !-;07;i(" (Bisbc Scric~.) stratn, but thcre are munel'0118 occurrcnccs ill all of the ullderJy- ~ i :. '~.'." 
:: .;in~ PaIl'ozoic Hillcstones. ellltll1('ratec1 ahm·c m:; ore hOJ"h~olJS of the Bishec ·District,. t .... 

!. h('rt' il1rln<1inJ!' al~o the Naro (Pcnn::::;ylvaninn) Limc~tollc, at thc top of the Pall'ozic.~r · 
~t'ri('~. ,rhi1(' ~tl':lti~l':lphic·:tll~· t.hi~ WCluld app<'nt· to giw! t.hc! orCR a v(,l'ti(~al 1'8n "(~ . 

" ' l thrtt 1==('\'('1':,1 th()l1~;m,l of fc,('t of fm'nmfions l it is c'c!I'fnill UIUt. the nc~ un thlckncsH 0 . f '" 
. .'. i thc orc 7.011t'. ('xdu::::;iv~ of n ')oRsihlC' ('0 ) lCl· , 7.011(~ h(,lIC'nt It, iR vcry much Ie::;."" probably ,1 .,:: ~ 

'7"--:" i il1 thc IIchthhor lOOt o . two t 101t~nll(l (!<'.. ~ .-- ., i '~. ', ': 

i ' . '. l.'luit ro(~kR of an horizon;; in Rll('hn f:h;"l- c:t",'ic'~ (If Rh'at:l tdlC~~t"';i he(~omc.' illvolv':' j .":' 
' ",,~ l : --".,1 a. roOD 11'018 i D Ihe <1e"osi tioll of "... '. ..~' ... ':' " ·('111. ':' i~ Itt be ''Casoll. bly eXlll1t ~~'1, : r 

_______ ._ ~_._ .... . # . . ....... . - •• • • _ . " ~ .' , _. • .... . .. .... ..... 4-'!"-_ 

,:,.' 
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llt4 chit, . to tllC.'ia' C·IUlllC.~C.' pn~itiull witiliil U ('cl'inill c1('l'th or tmlllH'I'nturcl 1.0llC ntld, with- I 
ii,.i c'c'rt" ill cli:.t:lllc'c' uf t lit' ~"lIl'C~C.~ urlllillC!l~nli1."t iUII; clc.,j(o.' ... itU'cl hy fuult cli:~lthwmllent.~ ': ~ . .i 

:mcl the' \':U'inhlc' llc.'iJ!ht .. I' lIIilJ!llmtic' "~C~C·Ilt. ul' \\'c~cl~il;I~. 'I'hnt. t.llf~ ~ih'c!I'-gCllcl, "ilvc!I'- '): . /. 
.! Ic.'ncl-~Cllcl mul 7.itw 7.ClllC':-; ur Ute' 'l'ulllhHltlllc' Ui~h'i(~t. It:tVC! t1li~ m~,"m!IC'(1 n"lH'oxinu~t(~, 'I ~.4" :" 
t c'cmhill('«l thic·lmc.'::;~ ()f :w()() ,pt iK hn~cd npull nil OhfiCl'vcc1 unci ltullC'.utcd (le"i(~cll(hng) .' 1 .. '.' 
i 7.(mal'm:ran~clllcllt of t Ie Ill<'lnl~, whic'h hn.N bccil In'ought out thrll milling operations. t .' 

· i ' 'flaUM, th~ dc.!}Jth uf 400 fc~et, with it'ad begillllil!~ to uppcur nt water level, the sihyer:. ·.· (; 
I(~acl-g(ll<l m'('!'; uf ' thc "~'dt(,l'll :11'('8, provcn to a dcpth of 700fl'ct, and; 7.ial(~ bcgi!ln> 

\ iu~ to U]lI>(':n' Itl'ominC'lltly nt n d('pth of b('tWCCll 700 fct~t Illul 800 f('et, awl to WhlCla, ! .. 
; it i~ th(ln~ht l'c'a~cl1Ulhh~ to nKc'l'ih(' u 1.01lC.~ thiekll('~~-ullowillg for n. leud-~inc transi- ' . ~ 

· ; ticm nhCln~ mut :t l.itw-(·UPPC·I· hc·letw-Clf HOO fc'c~t tn !)(X) fer.t, t(lgc~t1wr giving t.hc uhovc! .1 

. 1 e·~tim:~h'cl :!.oon rl·('t clc'pt-la-I':lIlJ.,t(' tet that pm'tioll etf tim 'l'ulI'lhl'tmu! HI'(! (~(lhllnll nh()v(~ . .! 
! t II(' :~(111(' elr C'(ljl)\('I' Ol'('~. . : . 

l1cw('(l\'('I'. in ' tltl·(IllJ.,t ('(lllCll1itt\tl'n(·t.1t1'(~;";o wht'I'c' (!rCtNioll hu~ lint h!ll1ovccl the upper ' ; . ~ . . 
part of th(' Ol'C.' 1.011.(', it llWy be expccted thnt milling opcratiom; JUay he carried to :':/ J- ' 

!. M1Wh (l('pth~ n~ intlie.:ttec1 nhoyc, or e"(~n grcntcl' nnd UR in the "rcstern al'ea, in some· . ~ ~ .. . 
· , pOl'tinn~ of whi(·h •.. l'alco7.ic' ~t.rata .11nclerly ~{l'so7.oic, in their Ol'iginal rclations, b('- . ·. ~ . ~': 

.. ; JriUllillg wi!h Jt;~~-golc.l Ol'e~, the whole ~anl11t of ore ZOllCS may bc run, as (lcpth de- " i ':.'.,::. 
'. I '·t"lopmcllt 111 111Untlg ~()(':; on. ' . . ! >~ 

. ! The 01'('1'1. of t ht' "" (·Mh·.I'u T011lh~tnllC n I'r:\. nrc unt c!otlfiu('c1 to the Redimentarv :' ¥: .: ~ 
: . l"(l('k~ hOW(~'''('l'' hut c'C'c'm' :11~() in II wich'::cprenct Clllurtz monzonite )lOrphyry. Ai-; ·;.·' :;: ~:' 

--~.~", tho\1~h tll(,I'C.' nr(~ mnuy ('X('t'l'tion::;~ tlat' ~.·(·:ttc'l· 11lllm.m' of t.lae_IiN."'ur.u ..... v~iiu:;r itl .·hoth>': L' ~~ ' 
I _ thc- '*]i~a~t('l.n ~:Ulel~"r('Mh.l'n---n l'c~n h:\\'t~ a ' r()l1~hly n()rth-N()lIth strike nuel Ktceply (lip tn , I· . 

the ,~(»~t. "")wre foIclM O('(~ll1' in the ~~asterll nren thcy have heen founel in many easeg : i. ,',,;, 
to he the ,)<?c·j .of .i!,t(,l'h('(lded cl('po~its, or ~nddle recf:~. "ntld ·this may well prove to~c' .: .. j ~' 
thc C'nse 111 ' the '" ('stern nrea, should sHeh Rtrlwhll'cN he cncountercd. - . i- ~i : · ··: 'ii 

: . In thc nisbee I\I'('a the magmation whit'll introduced lnrge dikes of granite por- .· . k<.~~ 
· ), ! . l,hyry into thy Pal('m:()i~ f<cclimcut~, app~ars to havc been the phas('. wl~ieh lll"oclucec.l' ',·1<" 

I tl~e ore depOglb;. In thc .Tomhstone area l~ appears. ~o bc cOlln,~~ted wI!h the slow . " .: · · .. l upw:1r.1 nclvalU'c of Inva 111 grcnt vnhmm. of mon7.omtic comj)o:;Itloll, wluch from ob- . t 
. i :O:(,1'\·ed ('l'oppiu~~ of t.laC' mOll~()llite c1(~s(~rih("(1 in the hody of tlai~ report, nmr.t ulld~rly . i : 
. I ' n lnl'~l' P:ll't of th(~ '1\-.ml'l"(c\lh: HUb; n~ depth •. Mauy clikc!i of similnr (~omr,,)sitinn m:t~· if" . ;: 

· :.:.' i he J!("llt'tic·all~· c·oll1l('decl. 'rhi~ illh'lsion pl .. tfol1ucUy nlter(~d tlle Pulco1.oie . limestone . . ... 
':: :.} ! .. in 1lIfl('("~. wlwl'(, c1iI'c..'C!t1~~ ill ~Olltnct with them. and. ill a late ph8Re of <:ooling: fur-" ~:~ 

; .. . C,: r llh:hed thl" OI't' forming F.olutions. (Sec Arc:,) Mnp of 'rmnbstollc Mountains, A})pelld- ~ ".: 
. c.'d). . l . ~~ . .. •. 

. ' .: . j ' . The or('~ tlmmgh.o.nt th~ Tomh;::;tOll(, DiRtri(·t n l )car to I.!l'l,·e the snm~ g~ngral l2 . . 
· ' :f ~()1 .,. mia 1'(' in niJ e~5cn In s t I . R'm , variations 0 )serv('(rru 1111ll111g bemgaftri- . I , 

· j. mtablc to ( Iffercnce III poslhon III Ie 7.one of ore deposition an<1 dcgrce of secondary 'i ," 
I ' .. Iteration. ! .' 

i 
It a"pcar~ to he the ~oneCIlSU5 of on.h!i91~ among Geologists amI :Millillg Engi- f 

i 
! · \ 

!I('er~o who have made u Rtuc"(V---of' c~mulitiol'lS in lTiC'T!?Jl!~RtQnc Mining Di~triet, that I . ' 
tlaC' luilling ()f ' cn-(' <1(' t(l!';it.:-; )U\!lI' ~('al'c~ly h(·0·1111. 'rhe J;esm'V(!R (if' Itlillitig ali(l hight · " 
!!'1"H1c~ · Cll'('~ illc lC'utc.'cl. m't' V(,I":l ~ liN '~pp leS not. ollly in m't!!'; hdmv wntC!l' level. i.i· 
'" IW I nrt' "C · .lH·a(' l<'U y UI1 01l11(~ let, hut tlt('I'C iR-irlu')':ge tniiiiRi!c -rMiinilifl1g;aboV's:_ ·. l 
lInrcoV'cl' tll(lre is nlll(~l vir in rOllud in hoth the En~terll and \Vestcrn nreas of the ~ " 

" . " . ~ Di~tl.'id. 'whid) )ll'OnlINC whcn exp ore ald' developed to g'l'ently extend mining op- ! . 
.. ; ~ . : ('rati(m~, . ..' . . ' - . : : ' ; 
. , ' . : . 'rn-(lutc milling in 'the nh(t.ri~t . haR lnrgc~ly .' h(~('n, l\ ~c'Ic'(~ti()ll of th" hi~h A'l'nct(~~~_ : ... "-." 
~ .. '~f;j!~" , f:i ~t rti(;'tlM i,f lhfl-fi ~(~ ' ~',('(li<!K;lc~i vi"illiC" ltlw~r grnclC'~ 01' lIIi11i Itg C:I't':-;, nnet t h('~c., ~1'!~rn:S':' ':'i . 
. r.o:-~~ '- f10tlH Ianvc Iwc!ll Janlltcllt .. lmoRt WllOJly t.o t,lant l)(lI't.Wll (lr UU! t(c~('(lllclm'Y '. or ' oXldt7.ed 4; j 

j::",>: . .,.;~ {~ ,,~l,s~ uho\'c .thc,..~wnter ~nhlc':\1lC" clcnt1~ t'l • Hcnnnnclit \Vnter vnric~ bcing relntive1y' " ~ 
~~ _.. .. I . ' . ! 

. . _ .. _-_ .. , . .. ... .. .... ~. -.' .' . ."".,,'-.~~ . . 
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i ~l'c'lIh'r nt. pnilltK or gl'c'ut·.C't« I'cllic,r. 'l'hllK ill the J~nKtC!rn )HJrti(,rl fir the Hhitrict. jt · $ 
.1' l'nll~c~tt frolll 4~t! fect. to (;;;U .fcd nllel ill thn WeKt.cl'lI, fro II! ~OO feet to 400 feet, ! 
, . ;'J'he 'l\nnh~t()lIc Co 111:'0 lidntl'c t .Miniug Compuny ill 8iuking a 1000 foot sha~t, 

kll(tWll n~ flU' Boom ,dlUft. ill th~ •• :m;tcrll nrcn, (,flfl,hliKhecl thrce fnyorubl(! fRctors, 
,-itnl tn flU! c'~'molllic~ lifc' ur ttw '''ol1lh;..;tnllt~ l\iillillJ,t Ui.,.t.ri,'L Olll' i~, thut C'(lntl'ur,- t fl• 

i n "~r:;il.:tcJlt "(~ll('ral mi~1' "'C'}I('IIHiu11, tim wah'l' ill 1hH ].~n~t<"'ll aren ('nn he c~on- " 1 , • t tro ('{ nile IS:U~ UU • 11l1U' I C~H "111 now ,em'" Hl1l( ('( 'v mnll\- ml1l111 com m- . 
.~ ( .. cc IUlp."l's.;........... . Ie KC'('OUt IS lU Ie oreN mum am lCll' ,'n nmc all(. va lleli I lJelo'.\" tll{~ pl'rJllanl'1lt water It-vel. (Sec pa~~ ............ ). 'l'!te thircl i:i that the silver-lead-
3 ,roM 01"l'~ of the TOll\b::;hmc District, eventnally, ill depth, will give place to zine-Iead- i : 
-i . ~ih'e\'-gu!d 01"(':" (Sc'c' PH~{'. •...••.••.• ). . t' i ,· .... 

. , 1 \rutc.'l' ill tile.' W'c'Kh'~'n t:ll't or thc ni~tJoic~t m~ ~llC'lWII in tlw ho:ly of titi:-; r<lPOl't, "~W 
th(),il! 1 )'JIl~ ut. n K HI OWl'\' C c~pt~dhall in thl' r·~:t:-;tl-I'll, (~nn (~mdlv "(~ IUlIUIl('d, thc vol- l' 

~ . nul(' ' ~ cmA' n hunt nll III tc.' for "ullmp: pm'l )C):-:~s. (See pagc ............ ), i 

'-. : ..... . In the m'l'~. of thl' 'rtnllh~tOlll~ ni~t1"i(,t tll11:~ Cm' milll'd, Kilver Y:thlCR predominatc ' l .. 
mul ~olcl }m~ hl'l'lI c'uPr\i~h'lltly imp())"tnnt, ;nul lik(~wj~c·. I<!IHI iutJw Ji~:t:-;tCl'n purt, tlw i . 
ill th~ ""l·~tc.')"n or MellJ,tl'c'lI nrcu,--clne it. i" h{-lic.',·c.~cl tu the high~r horizon in the zone . '.: ' .: i of ore d('positiuu, nt whic'h millillJ,t, ~u fn1', Il:l~ hc'c'n c'a1"l"ic'd ()II,-Ic~:tcl is only ju!o;t h(~-

. . ' g'h'l1Iil'~ tu c'umc' in ut Write-I' Ic'\'(·1. 'Phe ":\ tio of thex(~ lIld.nh~ in the orCf; mined llUR . 
. ,. : '. ,-nl'ic.-d W'ich'I~- howc.',·(',,,' tu .. ~O'IWjl~!'t:lII(!!.·.:.L t h~ guM .. VH lit<! h~lx . lIem:.lyf.~f(nntJ(~flthat of"\ 

, .' .':'. ; . thc ;.,ih·~1": :mcl thiN ·lInK h('c'l1 ta',\(' u( thr. fhlC'hwtillJ,t h-nel c~cmte'lt . of thc m'm" of tlJ(~ / I . 

... " . ' '"'~~~;':. {~> t Z j~ilSf(\i"li' !lixtric't 'rbc.' ~'s '~;f . .ttt(~ . ~~!!!.21~J~c~ili~!m!.~-. J\!tl!~iJJg .Q.i.§lrict '~~~y 1!~ .. _(~~~~.i-{7. 1 ~..,# 
. . -: . ~~: . ; : .. ~t ~ 1!!E.!1 ~r~. '~he <:1lt:"!i~1~~11~~rato~. sTIII!l)ccl und .lmJ]ed ?rehavmg . an_ •. ave.r~g~,r.~'""~ 
_. . . .. . : . . "alue of ~100 }>er tOll, 01' neUer. :\ud.hundreds.of. tOllS werc. Shlppe(l from Tombstoll~U . . ; " . 

. ,. r. ;. Nlllilllg'--u" TliilUS8UCl clol1ui'~ Clr more. ~ . i . 

:.; . ~ , 

~ __ : .• ,. ... .... " '. ' - ._0- ...... - ... . " 
J : nurill~ the 50 ycnr~. whieh lmy<, ehlp.~c'd f-linc'(' 1878; wheu Edward L. Schieffe- i i · 

" " : ' · .lin made the cliR(~OVerv of ore ill thc 'rOlll!>"tc)Jl~ Ifill~, uncI located his elaim th~' :~ ' '. 
<' , ! : .~'Tou~hnut," thc fh'8t iu the Tomhstone ~Iinillg Di8trir.t,-milliug bas· moved with ';.'j : ":.: 

, \> 1 · ·puI:-:.ntiullS. Fl'OJll 1880 to 1890 the ~renteHt n<~tivity prcva iled: . the City of Tom}}·:··I : · 
. ;J i-~tone ' spraug up, watcr was 1'iPl'd in n diRhnu'c of 30 . lllilc.~s · from the Huaehuca . . j ." : 

;,": ' -~ :-> :.1 .' '~Ionl1tuills, to the southwc~t; MiuinJr COlllltnuieR wer(> . formed Ulul»millingi of the·' rieli ;. ! 
.~\; ',:': ::: ·· .. ·7.:. ! ~ >,i1\"E"r:-l~a(l-goIc1 o.res ,,:as cal'ried 011 wit1~ UhUOKt ,~igClr ~md, mills for tbe bandling of. :" ! .. 
. ' .:" : ;: .. : >;j~ I .. · · t,Ill" ores wc]'e hmlt Oil thc. Rut} Pedro Rl\""Cl' at hoth Fmrbank-lmd Charleston. ' '; ~ : 
f.:~b:>::-·~:>;~:W:·, l)· >~ .~ : It. was during t.his J>erio<l that the St lh~ of l\1nill~, Merrimac, E"'rce . ('A>inage, · :. l .~.:: 
{~ ' . , ... :. · ,~.~;:·:.:·L .;};; Jt~lettU,. San Pl,a~·(),. Chan(:~ and t1JOuil!c Mine~, c~ntiguous. to the ~g~"£!L!!<!l.dipg~: .. l. : :. ~ 
. ..... _ " : ·:'; ~'; Ih:. /mhl t.he · Josep)'.:_~C).-:.J, Joscph.Jt~~,.~"A..~!~.~ •. Np:...:!P, Ane~. No.: .. ~l n.~(!_ BO~~ll~l!.:MmeQ . ' 

" :~j' ", ::: .~: ':: F: ·. (~f that group w~rc wor~c.·(t1S"ec pO~lhon of these on,Velll lIap of Western ,Area, i .' 
.. . . I ' . .L·.lJpcnc1e<l). . £1' -. 

, .,; .. t '::. -' ': Th~ :~k!pOl~iti!~1.tt~!..n (If ~Un'~ in,.l.&VQ. ancl xtrikc bronght this first period of great ! "_. 
, . ~ . <" . ! . prosperIty, m the Tombstone plstrwt to a (~Io8e, : .. ' . 
.. ... ; . ' .'~~::~;, .\'" , ~ -., Thl'l1 J890 to 1900 .waN a l)~l'jo<l of small minill~ opcrntions, mainly by l~asing.i :'. ':: 

. i .. i Fl'ClU 1900 t9 1912 m~ll'k~ a f:ec~nllCl llcriocl nf I!rcat acth·ity lllld IU1"ge }Jroduc-tioll, ~ .: .' 
! in the Tombstolle ?\1illill~ Dh;triet, tho JitUe effediug its \V elitc~],l1 portion. It spans ' ! . 

. til(' existt'llC~ of the Tomhstone Cc.mRolida teel MiniHg ('.()mpany, crented by the con- '. 
~olic1atioll of tbc older companil's of the EnRt~rn Di~trict, ill 1900 and end cd in 1912,"1 
when the iJltere~.tf.i of that (~ompan~r wcre tak(,ll o,-er by tIw Bnnker IIillllines COlll- '. i '.' 

, . pally, n t-;uhHidiary of thc Pllcl.p~ Do(lg(~ Corp. 
,:: ! .::c~~ ~romhshme Mines ,~crc tllf:n (~lo~H'cl ,lowlI. awl haye remaill('tl so eyer Kincl'; ex- i 
. '. ::.:;.....;~...:,:~h~!~ep!llIg for n Rhul't period <lU1'1I1~ tllr. lHtn W:m', wht'n two or three of fhe mineN ·). . , 
• (." . - ! wel'~ work('() 0.11 n small scale. ' The RnllkCl' Hill Company, · bowever has. held to a . i . "~: ' I 1)(l1i('Y' of ~h'iug' ~hol't t(,1'111 1(,~R(,R, (or ollr.t:ntinll~ 011 a ~_mnn ~cuI(~, and 'sumsup .to I 

~t:' · · . . ' i' $150,000 art' ~nid to hayc bcen mnclc.' hy ~Ol"', 'If tll(~ I(,l\so~, n~ainly hy chloridillg,~ 
.~~( • - > i 7 ' . .' : 

. ~~ __ .. __ ' ~ ' . ' .. _ ~_ . ''''. ," _.' .... '._.. . .. .. _- . _-........... .--..2 ..... .. . . 
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· ·' 1' tIlillill~ thc.' 10w('I' J,t1'cHI,' fll'(':-c ill Hc.'llrdl elf hiJ,th ~I'lul(~ dlllt(!H. 
'. I 'l'It(, I:l.dlll! ttf f I", '1'"ltIh~fUlI(' ""nll(~h of tll(~ H. .P. H. n. frum 'Fuirhnnk-in 1902, 

I 

A"'(':ltl~" impl'c)\"t'(~ tl·ml~p(l.~·("ticm (~(m(lit.iow~. U'.at ·-IIrttii a.'uJllt Ciw! ~'earlo; ago; the :: 
HlIlclJ~~l~ uIII.,' 1':\1«1 fUi' f,W ' ... r (II(! ·,'"hw nf (II(! ~IIV('I' d,lm'ulf! nllfl, 1II,t.11 Uh()llt a y(~al", " 
lmd n. .. hnlf:1J!'o:·).tl.w(,tl u pc.'wlH)' orw to 1:! (·C.'lItH :l lIilit (til tlaC' Kilif:n f~ftntm't of ~H·(!!i,: . 
-Jlc.'mtltic.'~: · '(h'(lnc~ti()lI~ unci (·hlll'gt'.:;, ~(lIlI<'tilll('l'I 1"lIIlill~ U~ higll us ~5.00 a ton Oil ·' ",/ 
:,Ollll' 01'('8 ~hippc.'(l. . ---.--.- ,.i·~, 

In 190-l- the Mellgc.'rllR l~c~al1 aC<Iltil'in~ tll('ir PI·c.'sgnt ltolc.lilllt~ in the 'V'estern '>J' 
J)i~ttid. ,;=ilif:h" thc.~J~" h:t\;(~ hl'CIl ''''(It'killg' c;lIltlii"\Hm~l~~' Hiau~(~:' . 'Vol'k fital'ted by them 0 
iu 1908. 011 th(, Jp~('ph Xu. 1 dailll, was ('ontimtl'(l for Kc,rCl'nl r('UJ'H. Thc north I:llaft. S 
ill thix t;uw \\'a~ :~\tnk fl'om tlw ~nl'f.w(' to :t (I(~pth of 2~0 fC'ct; awl a clrift was run at . t 
the 100 fout It,,"('I. 100 f('('1 l"U1lth. 'I'll(' Ol'(~ t:alwlI nnt: Ulld shipIU!c1, ill,~illldllg, varict1· t, 
1"'0111 *l~.OO to Ijq{l.(}O P('l' ton. mul, olle /O;l1lilll ~hi,,"wllf. of -p .l., Iurts, frmll. a l'(J(~ket, ~"'~: 
:t~"n~'l'" i)OO:).O 07.. l"ih'c'I' cu"l !).U1 01.. ~(l1«I p:~,. t.OIl. r 11 W:.!:l f~'" ""~~IIS ;.;arak HI<: •. Q~I~J, ~,:f-1 . 
B(lll:\!I;;n .. ~It:lt't :H «'('t I u'lu\\:-w:il('" t.o h's! tla(' rio . W IIf" "'flV(~ ·,. t4'~~ : p:;ll!,fili~ .~ 
'<'I' 1II1!1IIt't'. " Ill'. wanl WUl'k It:I~ "'('ll (0I1C' un • O:'lC'"'' !\n. !.. VtHlI, frum hm(! {f} tIV~f!l J ~h! 

:1Iul ut u'I:o'f th('it' pl'o}lC'rti('R, off ntul on fol' y(~:n':{. all' -~() r;.,elf. .~"13_nt"'~~~ 
:.~ Snrfit·i:tl.. milling 011 tIl(' 14'1'('(' COiIHIJ,t<'~ "('ill. P:ll':lll(~1 HIUI ahollt 2000 feet to ~thc .. ~ \; ,. 
-,,"<.'st of tla<.' Bounmm \"c.'in. b('~lll1 .1.v 1(lal"('r~ ill 19:!O. f~ulltilltlcd to 1924" ' ., \; . 
. 'Thl' Pittmnll .Af~t. (,ff(,(·th"C' fl'e;m W20 to 192=1, lI;timulated, to u minor degree, ac-!,' ~ 
th'iti('s in th(' ""'<.'~t('l'l nr('n. 1i'I'om the Bo:mmm (hIl1l)l50~to · r)() cnrs of ore we~e ship- . 
p<.'d rml11hl~ f"0111 *~.OO to $HH.OO »('1' tOil nJl(l -R('I~~Clliu*ir'fl'onl 'the mille dum}> aD<l goh 
wt'!'e{(·~-:mictl'(1. '('h<.' r('~\lltll; IH'~),~ctl to t.h<.' cOJllpic.;h' ~lflnptahility of thCRC orcs to this 

; ('la~~ of h·(~i\tm('llt. L('H~('j; ha\-c..~ h('('11 giYCIl hy th(' M.('l1grcuH,-I111 s:ll'ions · of their 
. ; pr(tp<.'rtic~. off :nul oh ' for y(,ars. . . ~~.-.;. :< _,. 1111922 a_~l(l _ l~~~{. Hct'm:n.l'rl·nppmau, i\ l~a1'={lr.! m!nc(130 f<.'('t hclmv wnter leye~~ 
. · - :~ ~1" -1ll-fhc San P<.'dro mUle, hllUdhuJr thcw-ater WIth u hmlcri, and rCUlm~ea ores to th~:Z 
. " i \'alue of $9.000 to $.10.000, the ore rUllllillJ,t from IOn to 200 ounces.in silver. .:.!.H.~ 
i '>- III ]923 the PM Pnehla Lca;~ill~ C(lmJmn~p ('~"allidt'd thc .State of .MaUle <lump ; ~ 
, . ~an{11l1inc gob-to' a profit-although the 01'('K ha(~ h<,cu mincd hy RtriPI)illg and often . 

'taken ,down '''c1eqn'' 011 (~any.~g. . i '. ~ 
:--.- ' III 1922 a lea~or sauk u wiuzc. from the north elrift ou tIte 200 foot le'\"el in tbe ~,~"" 
Chailce' Mhic to a qepth of 22 f(~<.,t h('low P"l'1l1:nwut water R}ul drifted ·18 feet ami-! . 

; '.}:-:. .' ~tl'ippc(1 ,tia(' Ul'.C.~ · ·fOl· thi~ dhdn1lC~(, tn the 2(K) fClot 1<'\,(11 ... huve. Bcfor(~ the ore C01,11<1 he ;~~ 
1"C'mm"('(l- "\"('1' th 11' 1('1' Hll't nf til(' s'I;,n ('u,'('rI 111. AI'\.";:ws Ki,ow(~d the ore ran ..--- , 
(-1'0111 H Ltc» 1:!(l() CH11l('('~~ in :-:.i.\~C.'I·; .~ ~~ -I-III"d, . ...... . ~; ... 

. In 192.-1. nll; n I'l':\( :;. IllCUhOJIl'd, t Itl' M t'l1J,tl'l'lll'\, Cl!; a tl';;;t; minecl. by the • fillec..l- . ! . : 
·stope 1l1<.'thod, alll (~ynll1<led 920 t01l1'\ of ewe.'. from aho,"c the 100 foot lcyel, In . the '" .' 

. north <.'lUl of the Bonamm ,"ein whif~h yielded It hullion return of $44,000. ~.:. < . ' . !;: 
. ; 
.... 

'. ,r ol'k i~ lln,v l)Cil:a~ (~arried 011 ill tile BOllUl17.a ~1iIlC, off thc llorth shaft:~ . ~.< 
, :~: ,·_·i . . Shl(·<.' the car y dajo oper:ltioll~ ]tortious uf pr(lhuhl," cV<.'l'Y dump ' in both the :··f " 

! Ea:-stern Ulld ". <.'I'\tern ~r~a ha'.''(~ 1~('l'1l shipp<'«1. HOl'tt'([ nlul ~hip'ped, or inille(t . . i ... . 
! ' . . _ The 'rombstone !\IllllllA' D!~t~'lct h<ts. had n. known p!od\1~h~n of. orc totn~11llg\ l . 
, *8.),000.000.00 gro~<:; . ~'Hlue: ,Of tlll~ 51110 apjH·oXIllHltC.'I,v.$/9,000.000.00 was ('olltrlbut- ! I .'. 

<.'<1 by twent.~"-o~l<1 JlllUeS 1Il th(' EaKterll or nllnk(~r Hill al'<.'n and $6,000,OOO.OO.·by a i: . : 
,107.<.'11 or more 111 tht" "T('~t('nl or Mell~'Tt"!1 nl'l':t. Of thc $6,200,000.00 ))l'oducc(Im the l.: 7 

f .: 'Yl'~tc.'rll "'·l'a. t.hc 1!1ll,101' P:lI·t. is :1<"~01l11hd fol':\1'\ f"lI()w~;!~.!!!~x N~"~O.!!!"ld ~.1.yciE~.1'~ · ') 
~\ I U1'o«il1('('d ·$HO.OOO.OO) R"tlCtII7.CI-Ch;nu~e ""iu, $1,009,000.00; .Tunettn, $100.000.00; LOU- ;: ; 

. , i i~~ $100.000.r.0 •• T()~cllh No.1, $I)n.ooo.oo; .TC)~eJlh N~l. 2, $l!)O,OOO.OO; San Pedro) $150,<"i : 
} ~~ ;- .v : . ~ : OOO,OO:-S()I~.tjce-;-$75tOOO.OO;-a·1Hl'Rt.ntc- of ~rf:iihc.''''~,!?OO.OOO.OO.~-~~''''''''' ~ " ",.' ~ ~ - .- . .• ;-: r-: 
t,¥ ., oJ. .~ ' ·~"";:1 " ~-.. ~ ,It· "f!.(!mH 'lllit~ . I,roh:lhl(, flint flIt" · ),id·l of ~cnll('· of t.ll('nhove mincs wmf ('onsi<ler~ S: .! 

)~' . , ~ . ':J ' . ahJy largc~r Own t.he uho\'(~ fi~~llf'~H ~IIOw. tll"l IIIm'c.~p'·(~I·,C!t,.ig, ·thc gcn~I'nl oJlinion.Q~, · \1 '". 
I
i '. . . . . I . S . . ' . .. ,:... . ;:.'. ,, _ : ~ . . . '; . . ' ; I . 
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• • •• ~; • • ' ~- • . ••• • _... . .. . . . , . ... . . ' .-. ' ••••• - . ... ...... . ... . .... .. .. .. - ' , I "for .' · • ~ .... :, 
' i . '. " . 

:~,:pO\'t ~;1 !\!e::lrrrclI r,. 1inc!~B!y C. J. Sa::~;,th.l). > '. :: .~ , : : ; j~ 

"02(( 'l'iinm's~~ ot the District; Vaat. the actuall.mtput fro~itbes~:: a~d oth~~: 'prOl~er~~:,(i '::' . :. 
"ties (If the \\restern arc.a.·ltuslbecn betweC.ll$7,OOO,OOO.00 ana $8,OOO,OOO.oo •. :x . : .-/: ri. ·· · ·: 

. Thc""Vcstern 'area of the; ~(}mbston~ District,6hould ' be : dcsClibed::'~s' :i'~I~ing, ·tn .:: : ! 

hilly • . F'rmu the lowest to tlle :;high(;':~t, point ~li 't~le miued,:a.rea, is apprQxin;ntc1r 4;)0 ~~;'. 
fl~~t. All part.s llave been mud(~ acccs.~jble ,by ~:iliil1e l'ou(L,,;which, counect': with the-:.' . ;< .. 
ChC\rlestou-~~ol11hstone' highway. , (See 'ropographical :ancl : cleol~gical . Mar> ·.of tltC\J ',: 
W'csterli T()mb!>~one !Di~hict, : appended to·this rcpol't)~; ". : .. . :, ' . . . '. : ';' ': : . 

. ' . As t.o t.he G~ology:-' 'rhe':wcstei:ilHud Sollt.hwcst.crn ·rlli.~·t. of. t.hi::: 'art'a. is. lll1der- :: ·: · > . 
. ·lniu by u qnhl'tz monzonite I:orphl~·y.·, ~'hc,·nortl~-:-C:\!itci·ll i:';f\O()rf!d uucl fJ81lked by .. ' i .; 
. :1 granituici rock,daSi'iified ' ,:~.s' i110nzqliitc.)~ctW'ecl1 these ~'V() llr~as is a ,?clt of sed-. '.: l. 

hlll:!utal'Y rodu;-/nirficially .. n;iostly:. ;M:eso7.Oic; sbln~stOJl~s-\vith'. tw(}, ~r; " liI9re ',belt~: : : 
of shale int.erbedded \vith thiil ' .salidstol1~;' :platt~ll,C-and with one ~.xpos.c(l ~zOlie 'of" ~ . 
Iirn(~~tOJlC. :1''''''0' outci'oppings 'lof :rale~z?ic ,l~lestoi~e occur, i on~ · P~~imsyh.';all~nll (Sn- . ; 
'('(1) 111 agc, to the llol't.h; the other, MISSlsslPPlan (EscabroSc'l) 111 agc, to the·· east . ..:\ . ~ 

.. ",mall area .of Mesozoic,· llOt ' indicated !lll the map, also occurs, j~st' l1orth . ~f'Unc1e , 
, ~alll Hill, sl1rroundecl by ,the, ~quartzlhonZoIlite .. porphyry~} 'Pale<!zoic .rocks. arc bc- ·T 

licy(\cl'to lmclcrly, in their nat,llral rclation, -the .major portion ,()f· tl1C 'n.rea: ' :covercd" , 
hy thc Mesozoic Rcdimcllts:-.~The :Mesozoic strata'have a generanygcntle~ )llid ~oll- l 
il1~ clil)' to the northward. The \~ul~~7.~~~~reslightlr at "ar~a.~ce -in dip~ ' :: i ~',": . ' .'." • Scvcl~al north-south dikes, . appcai'ing ,to' J~ea little more ~asi~ · ~. Uuin' .' the! "quart'! .' V 

". ~ij,. J; lll(lm:onite )lOrljhyry~ ' the large:.:.t·.-:i·cach.mg. 20 feet in wi~ltli.(mt the ·sedinlcntarics.~:" ··:L.~.~ _ . 
and. Ol)c:, :'()bscrved"coiltillile'~ ;·wj.i.~bw:ir~~iitto"Jhe· 'grn(~t.()i(;Ilfu~:!;91ii:~, fC?1: . s~n~c .' 4is~, :~3 : --~ 
tuu(~e. J It" Oingl.c··knowll instnnee~~"ill thi!") area:, oneofth<!s,(f«:likcs :~ollc"W$ :~ fissul'eoc-:.:. : 

'. . (;upic<l by a vein, but '<locs riot appear to b~ ' genctically 'C'onnectc(l with it.: : !' ;' . . 
. . 1'1Ie dikes·.show off-setting by cl'oss-faultingaIl(l :maY.('Well'. bestlulic<i for the' " 

light this ma:y throw upon the displacements of vein.:;, w\lich likewise' wow some 
faulting: For example, the 'general opinion is that· the Me:rrimac and Free. Coin~c 

,, : .' \"cill~ arcpal't of the same north-south ore hodv. dit.l>la(..'C ) au tin . .' , :: :". ~ 
l • - 'The coutact betwl'en seduncnt81'Y and Igneous roc ~s, ' from ;. sur ace :. ¢xanuna­

t.iou, where obserYecl, al)pear to b~ . intl'ushre, tho, it seeIi1s ',highly pi'obablc that later 
: movemcnts, s.nch as would produce the fissure system,kontailling ·,the "veins, , ~inust 

have canse some displac~mcnts, . probably resulting in.fracturing andbl'ccCiatjom; 
along thclll. It I would be well to determine ' this fac.t in conllection : with·· the llort.li- , .. 

. 1 !:,ollth, main contact. between the ' ql~hrtz monzo~te porphyry-=.,.and, sedimClit.'lr~r ' 
~ . . ; fOl"lnr.tiollS, 'Oll the Mellgren ground. I . . . . . . .. ... ;;. : , 

. Tlieores.. pecnr ~ainly in master'. fissurc or Rhear zones, ro.ughly ill;: Coi·lllllon· ;,,/' 
lIorth-south dtrike, with. a decided tendency to northeasterly departures. This like-
wi~e h; true of the trend of most of the vein fissures in the Eastern are.a. of the Dis-
tl'if!t~ Theil' dip varies from 90 degrecs .to· as. low as 60 degl'ces \vcotward. Cross·· 
veins likewiRc occur, in which there. is less regularity in direction and dip, ' and le~s 

: ~" llcrsistcllec. rrhe veins .. occU1;J.ill both the s.edimelltary formations Jmd the quartz 
mOllr.ollite })orphyry. (Se~ ~ttached ' map showing the veins. of the Western . . Tomb- . ' 
~t.<me District). . _ ' . . . ' 

. rrhe :1Vera~e width of the veins · mined in the Western area, so fnl'~ has heen. ; ,/ 
'lhout 4 feet, t.ho, sometimes in places, widening to as much as 10 or 12 feeL ' The' 
walls withiu' the comparatively s11allow deptha to wltich t~e veins have "been ~lillcd, 
lire neither sharply defined by slickCli:ading nor by gouges::This is also true of some 

, Clf the veins of the Eastern area. . \" . . ' . . 
, Tlic orcs as deep 'as mined,' or to water l~vcl,' and to a proven depth of 34 feet 
~ . hc1o~. ar~ o~idize.d o~ secondary si~ver-~old ores. The ' silver 9ccur~ ill the orc a~. a :./ 

l-.. ~~""""""--""'~' , ............... ~hlo~'1<le,10dl(le,bromlde -and--~ccasIonally-a~8mall-amount 9f sulpll1de;"'llS\lally~40% !'- . 7" .......... .. 
; .. n~ ·cblO1·ide. -Vanadium is sometimes notiC'eably presel)tj. iron and manganese oxide:) , . . ' ' . ' " . 
r • . , ._ . .•. ~ "" c. • - .. ... --.... ,-_ •.• _." .. _ .•. _ - - . .. . . 

l~ __ . . _ .• __ . _ .. _. ____ ..• ~ .....•. _____ ~ . ... _. . ... . _ .. _ ...... _ .. ....... .... . '._ .... ~ ___ .' ._ ...•. ~ ... .. ' .. .. __ ........ ... _ .... _ . .• __ .. __ .: 
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.. . ·.4. _ . ...... -;- ... 1 ........ _._.~: ........ _ . .... .L_ ... _ ...... ' '' k ' ;' ':' ~ .• ' • . , ... ~~ .• . ..:_._~ ..... ,; ., .. .:.. ... _~ .... _ .• .;...-~.: ...... ~~....:. ... :... .• ~ . • . ' ..... .... . . .. _ .. _ ._ :. ' .. _ .. 
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• .,('('m'. 1':II'('h' :""OHllt i 1Ig- f (I JIlOl'l' . t It:i'lr :) lc)"S I·u.·r (;(~I;l ···A"t'IW" .. lIy IIwl'c!ly sta ill~, Some 
tl':tc,,,;. (,I' !c';HI ill t,lu' rUI'I.1t elf ~1ilityt.ill·, ,(I;(":ul ,Chlcil'u ' A ":;;(!II:II c') ; } ~(!I'II~Hi1('; (L~~acl ? 
(ill'It"",,tC'!:· ;\IIg-I(':.-ih'. (L('iICI Hlllph:tt(!f :\Ilfl, : l'>'UIIICII'l'lti,.c', . (L(~ild Chlo"H '1'11(,:';-
,,1' ... ,(,). :11'(' cwc'':I=-:.-i ... mll~~ CI"S('I'\~l'cl, ,,·llcr :ii(':lt: ·.\\;:tt'(','I(!vH,- :'-II'illl 1,'"I(,hc's Hr fll'(~ 1'1l1I-
lIill;.! i':'- Itig-It :I~ w.;'. ill Ic,:td ":i,'c! h('c'I ', cliCO,'lIIf(!d. · , . . 

. ;L'h(' g-ill!;,!lIt' j~ :,Ih;l'l'.! ('Clttlltl'Y l'()ck~ ' (lll:11-(;(:ltl('l :,;ollwf illu'!": h:\I'itc! C)l' Jwi",~y :o;paa' .,/ 

ill :tJll'l'l'c·j;dtlc' :I1""t1i,l:o;,'J'he :t\"'I'a~t~ ~i1i,'n (,j'II'Nlt "r OI'C':'; ~lti\l,,,!d lin:; 1"'('1\ abollt 
7· ~ ";" . . . . . ' . .. 
-- )[:111\' clr til .. ~lmllo"· : ~llIt'h('S. or W:ll)1i~~:-;t of·t)I(':\J'l':t ::IIl'('iU' f'o owe their l'l'('­

. t ililH':t)' t:flil\':';!,~ to Jill('!; ()f' w(,:tklie~stlt'tcrhlitl(ici h~' tll('lJO~itioll flf :O;11('h :41'udm't' 
:!:.- r:m i I. ~11C',lI' im.! hl't't'l'i:, WlIl':-:. :\11(1 · to i lI'l'I'rm'1im tinll" 1 c'OIl' :If't:-:, Th(' rut'lIIM iUIl;-; 
:11\(1 :-:1 I'IIC'I IIl't'S ill XIII'It 1';;~~iti('lIx :II,(; ' lIill~ 1I,\~lIi~ ... (" en' Ic;~s (1":-:'~III't,cl 1,.\' :dll1"illlll awl 
fht';\' ,:-:11",,'" ltc' 1'I''':~ 'C'c'I!-,lc':I\'t'I'II.lIy ;!S lik('ly 1',I,If'(':-; f, .... vC'ill:-:. (,llIIf,', .. , "I' 1(~X:-:,'I'f'~lIIHI' 

,- ,--.. 
! . tll'(' 1:C1c1i('~, . , . ". 

TIl(! \r (,=,""'11 port ion fir t hc . 'L'()n~" ~~t'C)~',~~; : J ~i~ti··j~~t "·. i;i III I't!(,h,. 11Ilctew'J() lC:<i/ 'flwre ' ;~;7 
I:n:-; ,11('('11 .ll!!..~'·14('lII:1ti(~ clc'n'ld ,jlH!llt- 'oC. th(!' c)J'c h(J(H(~~'" :t'U( He, (I('~!p llIilling-: l.·o C~JJ- ~/ i 
tl':l1:;~('d W(\1'I~1I:;!!'\ Ittl' J:tI'~l' .:-:ea " flpCl':\t.IOI1~, ~:\('h:\s, ('I'(I:::-:-"lIthll~ l1w t.'Olllltl'Y :It , .. ., .... 
t!('pth. fl.'tlnt il lIIaili \\·cl1'ldll;.; · :~"ilft • . trofl'c\!ll'$<'d 1h~' . p:p'nlld : l~'~rth-:-(l\ltlt \'('ill · ~~·:-:tt'm. -

" _ .. 

m~c 1 t Ite' c\(,,'C'I"I'.I\H.'l1t of ' th\.'~(!\"('i ns nJong .: t.1l('it~. CUtj.l'(· :-it l'ikc~ " . .. .. ". 
. . . ~'hl.'!,,~ j~ ' 1i alt., . (lunht, . f hat . h]f/i(~ ye~.n,s~ .;·wi1~/ l.i« : ci~c:(;ulltc~I'e(l~ . ",llem . (:l'oss-cutting 

:It , d(~pt hA clnll(, . . j . . '. . .: . . ; " .'.;-:: ,: :: :' -: . ; ·>: : .. ;:: ,r.· " . . ;:~ ~: :-- . >:; :. , - ..... "" :;.'.;.: ~ . ' . " ' 1 .'''.. .... . 

. ',)!il1i1ig ill 1 h~' " .... -:~~~1 1'·;~ '~;ci(h:~is :il.wayil,~~~ '1~~;1~li~;il· ;i·;;;~i · ,,~~ the' J:ti~k:' (~f enpita); .. !;; . ;" 

, . :uHl l ... ~ 11('('11 t':lI'1'il'c\ "i'l wifh \~(~]',f.:Jl"ui' :Jilcilit i(.;~~ . .rI'Jl<'~ '~m'J~' Wfl!'!" clo/u! on the . Rtate. ' " 
'. ' 0 rM:t illt,. ~:11I Pt'clt'u ",_ nc r ( '1t:lIlC'(; ·:\1 i1·H'~~ ~: "·:I::; . ~~ .. it Ii' lin h,'Ue'I'c'q 11; i 11IH~lIf t him :t st('aHI . 
. . i ~'~1f,"i~f :H,.l ·h:IIlCl :-:fc'c,'1., IlIthi:-; \\;:"<.:ih~Pt;::ir()I"f'·i't'·' i'~ ' li:u'lit'I't'ti"!'c1~ t'l Ow ~rOH~ "ahu' .: . 

, " .: ' -:. (if *t:):)o,O(l(l,{'O W:lS' bl~('11 rl'(" II; ' t1H'~f:11~ ': ~'f 1\T;,illC':: .TI\(.' hkwkllJill(',1 "~i\~ . 600· fce~ ; ' : 
· '; : ' , . JI.Hlg'! {OO f('('{ tiN')' :nul ilY.(~I'i\r.-(~(l..:l f('<;t:}I~J~lil.I~ . . · ",icltll~ "()I'('l'nt'ioll:O: .('xtel1(kd . Dt':ll'Iy . ~ ~ 

.: :;; .::.: '. 10 wntl'\' h"'d ;1I1:l.\·:lhH''':" .' nllfl:il'.( :I ·ltl~~ a~~~(;.O(1.::;{!h('~l~ · 1lIill(!(t; · wc'rl' :-Ifill !jflhur'c1owI" : ; 
· ' "' : ." ",lWJI .:h(' lilitH' \\' ;I~ (,lo:-:<,'l1.' lu'~':"'~'i" of tlw :'(l<'tl1onitiiatiClIl ()f : ~.:iI\'f'l' :lJl(l . :t Jrcn<'Jl'aJ '. ,. 'I ..... .' 

.: ."" . . " :-:f1'1 p.',.. . .... . .' . . . . ;. " ;:; '. . ~ .' ~ :-: 
.... . , 'l'J If.' llq .')o'(:oo,no · ~h.'f'li . : a=-- the c.;n.tjl'.tt::()f t h<~,.S.i l~ . p('( 1m ~liu(~ \\':1:'; fnkt'll it'l p!ac('~, . 

. _,. t. 

. 'L(I::I H :-- ~",nc," f)~ 'j '!f ' ,·.{'jir· ~,linil;~ : ~I):J ..f,·;d(h:n~.nlilCl'uh()\·c the Hi(l Jour. Ole wnt.el' :le\·d . . ~ 
It · will !:C,' 1'(',::\ lI(,/lt h:tt : it'\'iI~ ·f!:(lnt'. Hti~:;jll in~: ' .i li;it= .;l'J.ulji'll·I"II~:· ·l:t h'I', milling ~1O, feet ' 
tH'Ie ... ,' \\':1 f ('I'. " '~I mc'tt',l .f;I'C'.,tO t lu'" ,::il u<{:'!!t 1f:~,()(~O,(l(),:· ~c, . *.1 O,(J(lO,'()()' wh i.-It . l'U 1l.fJ·orn . : 
WO to "(\() \l""/'('1<d" sih'('l' c:-... " .::':' .. '.' ,.': 7~":·: :: · ·<··: : · · :: . . : . . · " . . . - • .' ., '" "- ' ;': :; ~;~. :f:. : ): .... , :.~ ... . /: ... : ; : '" '' .,, ', . j : . . 

:'" . '" A:-;itlc' I'I;i,j" tltl' .i~p(;I':I. ' iC;"l{ nr·f .II{;~:·.I,1I1~~~<J;II~(~YI(~i·~f i .(~~ · ill(~IIf'icm(~cI ';litO\'(', itl Hie, trlan-
..1\('1' C:c~(·l'iI)('cl ·. ii'II( 11 hl! . f.IlI(' ·: ('ih:cI : '(:~.I~~;~ ~~\·h~)i.A'"i~;b'.: ~taild:l'r(1 dl'iII~rillCl h(,ist, the llcll-'; " . 

. : ~l'l'IIS. e~dl':u~t.(~(l:I!y · thefi1Jed .: ~tol;C : :JJwtl.ipd~ ;Jl~rni\alio,·e . the IOO foot · leyel~: ' in thc .~ ,.\:' 
'--' \ '. , ' llot'llt ~1J(1 of 1h(' · Bolln~I~~l\'(~it1~·. 9::m."toits·:or;·OI'~.· \'·hiclt(\rllllicl('(l gn\(' it huIIi01irehn'Jl ~ . ; .f~ 

.('quh'nl('ut' nt ·Pl'('s('ilt m:ll'k(~t : p'·id~~ ' tC) '; $:1~~()()O~Qt), ·(c.1n the milling' (lonc..in the ""est- ·;~·,\!.;: 
<'1'11 m'('n h:ts l)(.'(·u \\"itli . ~hl:d('.-.in(·km1(l. hnilcl i·:~t('('ltThoiMillg hy windless:. 'Ol~' wllim,: _: .: ~~. 

~ HilW lit:nl'Pccl hy. such primitive mid'jnacl(·qJiaf~.f(tqllipll1~ut, : it · is linturnI, thnt 1 . .... 
with ,"ciw, kllC,WII to contaiu lClIse~:ll.\(l pO('ckchHlf,' :J,ligla : gt'~\(k,:: thntlnhiillg ' ill . the ' ; 

i~: .. ~~ .. . 'Y(!~h'l'll al''!a; Jan; .. i\lwn.\~s he('lt ; itl: ;~l'<? , JlC\t.nl·C(lf. (.~'ll(;rjditl~()1" ~nplal'J'illA'~'·. ns · fhe · lIlitl- . : ./ 
• ('I':, ";,,uld (tXIJl'(·I'I:-; . it~· Ime) fhat w1I(011('\'('1' o~ .. (\~ t(l(~'~JwrHi:;t(,Jlt1y · low to ship W('1'O . ell- '. ' ··t 

(''''1111«'1'('«1, \\'(11'" W:l~ :11,:\tulotw,1 a: · flmt point ni,cI ':ifm'fc'cl ill ni,(;tl:c!I'. it 'llitmllv in :mdl . ~.' 
". ! : . t':I:::('~ llC'ill~ =--:licl tJlilt' 1h(, 0I't'h"c1 '·pii'lc'h,(~ :tcllif'~~ 'I'hi,~ ' W:t~ r;II' r "; h(,' l'r .".'1\('. for .. .. $ . 

" ; ' , in no: I'fic".th' ... illJ C':t~t·!l. (11'(' elr :t willi'I«;' 1':"1,, ;'1It:1V 'Il' fill 11 If I . ill fhC' fi\f"(~S flf t IC'~C' •. :'~ '.:~ 
. Wc' 'khHr~:I1" uI'C' i~ ,.:tillt!nill'!' (10\\'11, 11 (f' It It wnfC'l" 'Ntn '1'('( . . 1r-IIl, . , Ic :ores. )C 0': '; ,:. ~ 

- ~:1 !:.·~~,. ~~U~'9!'.:!~,t'1\ th(·'r~~()1·('t. ~oJ1~Httt ('~ n, T.r.~~I'~·~. ,\V lOr 1111 0\1(' \('( • '\~ .' :' ,' . , .-?:r.:~.~1.J:">!: . ,,,~~'~ .. + ': 
~ J..,A ;': ., ' . ~ . ' .;, ~1I t1!( •. T~(~'l.~7.a-.C:h~!~~~~: ~'('I1I/PP!;'~~!l.i.~1 .! .'.'f()J;IJ~~.9.~l~~~tof.~. ~t.R ~l(·flA'f:.h{.th~:'1!lortrtcrnr:r.;li rl' 

'~'" ' • . , . I . '. ~ : \J~OI,.O ~('c~t, nr"}fHm:~r(~,1JJ;I:'mJIt:llcJ,mgl.~" h'!~~;Y;'(.\~~,hi~t,;! ~~n~,~t0:i1:,thc,;~·rilhJ.~~ :: of.'.Jf;l.QOO,Ono.oo ~ .o":.A 
• . , •. ... ~ ~ '!~')- .... ~I'*. :£,"""'4-:::;,' ..... : ;'..;.".;:).£\.!fI!aoOol"~·')"-lIOi<i"G","l:.:;,tioJo'~=.o~.~itIi~=J:. .... '''':'g"~.:a.&.1· ... ii.~t""'''''-Milillle:Piillji';''2 '. • ' . on,ap,. .. .uJoh; • 

• _ ..... _ .................... --.. .-. - ... ------ -- I~ 
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~ , ' gl'O:S~, J1~:illci)lnllY in hig:h gl'i,tll', ':',hullt :f.~ "If the n.'iu uho\'c wntcr l':\ti11 remaining to .. ::/ 
! '. I.:c,' 1ft im'cl. '.I'.Ia/~ ~"o:;." 1'(:ttll':\ fill' f!H~ 1I111'11wl'JI fll' HOllam~n pHJ'l lOU of. this ,'ciu wus .: t 
; . *H)O~Onn.(j(); illlcl. tJw' II 11 It Ii lIt,cI (ln~ Je'ft alton' watt.'I· il'\ (':,;t.iuUltt~cl· tf} hc GO,OOO t()l1S~ ' . :., . 

' j (~('\' Y('['tit'lil Lnt~itll.(n!ltll Sl'(~t.jHII (If B()II:III~~:t \"'ill, :lJliH'lIdNI . tf) thi" I'CpIJ1't). . ' · ,1 • . 
, r ildl'l' I·;~t illUlh, or THII:I~('. I'::~(; . · ....... ----t it i:, :0;1" "\\"1. llmf eif til:': 2~} kU(lwn veins 611 .. ! 

. .. ;th(; ~[('II~i."'1! II1'u1'(·"',\'. iii hi:!' !'in' "f tl!('III, j·;olwm·:n, .Jww)lh Xu. 1, .Joscph Xo.~. ~., 
: ':\Il(,x -to ClJlcr ~\ilCX .-11 (·laim.:, ('Ii!'~('l1 h'c'al':'(' t1l(,\' imyc h~'('11 TIlO;:lt cxtcnsiveh' , .... ol'k·~x .r" 

e,l (Iilcl cil'(~IH'd "P, 'tl«'I'(' ,'l'(~ :\~llln\ nw :iOn fllot h'~'l'I, :,wl ill n emnh~ll(.'cl total strik(,' ~ " 
· .t ~1i :;tal~I ' l' IIf ~. O()(~ fC('t, .. Hlollp: wl\i(·h !-lt~·~, liCl \'~~ ';<'('Ii ,"I'c'·11<.:c.1 :np, with the an-l'age miu- . I 

\ 111::' ~,\'I:W.; pi . ~ {(·('t; {"U,llOn. ~(T:'; c'f 0 :'(' iiY~!'!:i:!~t· fl.ll' ll'IiI1..llit-C'Hough to l'UH a 200 . : . 
tOll ii:1' d:l~~l:!lHut fOl:D ~o .W y~:n':~, ,<:':'(' l'::~!(~:-; ............ ), It:~,./t. S-"e/"" ~,;f~"'~1 ktJ4~r 

I .' t : lI(I~'I' t,llc.'. dl':O;l'I'll.'tLOH (If ltHh\~ldl1al ~,.~mll!4! Im~c _____ ,. __ ... , m . the hotly of tllls .. rc- .'.~ 
; . l'(1rt~ tIl<' IIl'ml''l':ll \'('ms ntHl \';(t!'''I,!~:o; 01 fll(, )1('1Ig-I'I'1l pt'(;jl('l'ty h:lYC h(Oell gonc mto .:. I. 
, ill "Clll::-i,h'!~Hh~(\ ,1('f:li1. '1'!t"I'{' :~I'e otll1:~' \',C'i~l~ C,II thi:-; PI',.II'<'I't,V Oil "'''idl lif.t~c\vork -:.l 
,. !1:1-:: h'l'Il ,uom~, ~("':tt1:-:(. t1h' (ll·i.'~, l.ho O! llll!llllg' ~' I':1C"', 1'1'0,-('11 ton low in :.;lllp; :;11Hl . , 

' i" i!H~r'~, :l1·(' . n'iil~ :lh~(I. wId,," !W\(' h"!'!IIH';d('('ic'd h·/':tll:-;,! t.Iw \',~Ol'k tlouu or .. thmn,in- ! 
. '(1i('nwd tll;!t ('\l'c' of ('CH!I1iH'i'C'i:i! 'lIIillin~ ~!':HI" 1,1I1y. 1'lIlIIfl I'e .1c!\,('!oPf!t!, within' the ; .'; 

;,. l·· . ·(ll'ptlis pl'ai.,tic'ahl(' with IIIl' (ICl'ti:IlIlt'II:' ill 11:~(', 'Phl'I'c' fin! al~l~ 1':1I0'wlI vc!ins orl tlJ(~ ;' . 
.' p·<.'p,'rt ," \\'11 it' h h:n-~' Iwn'1' h('.~'11 w()l'k(':1. 'nl(' Ilfll'f lIe'l'\I' ('W t (:{ tile J~fJllam~U vein . i .. 

!",.". 'h!b,1 "lit 1 \'-"IS (\uh' lIj,';k('cl 1'lI' 1)\' h'CllC'hi:w • . : " 
• ••. Coo, .. ...... -., , ,.... ..' '... . .. ..... . ' • - I... 1 

.;' , . . .'Fnl't!i.t'r. us :o;ta tc(l, lU:tlIy of 111(' \\"Cl;\he~, ';111 l:,dilg from tJ\('h: t reml. lllay hayc dc-· ~i · ' 
, "elopcd UpC.tll ~tl·iu~tn1't·~ : whie'h "will prow! to haye becn extcil,~i~idy millcr:llizcdj allCt:: ·~i "'.,.:.......;.. 
'.:!: it i:!. exp<,c:t(\i.t thut ",11<.;1\' ('I'(l~~;;-cnttit!~ nt (it'pth h:; ouec' , 1II1dC1~takelJ, that .YeillS, not .:!; 
: . :: ~ho'\;iHg :it. the ~l1rf:H'(~ •. ",HI be ('lWoulltei'C(1. _ . . . ....- . ~~! . 
; '. . .:\ mn~.lh{"I· of th{~ l\[Cllgl'l'll dHimH hayo JlCllt no work <tOIle (til tlwl11, other tbm~.,~ ~/ 
;. .' .t}i:l t l'('qnil'l'(~ for lo('a t iOll. n 11:1 :I S:;(':-:;;;! 1IC.\ 11 t·-Yt,t th('I,t, :Il'(~ f(~ ,.~: if m!y, of ~hp. 56, ",Mdl .. ' f#~ 

' . ;' .. , (!~ .Hoi 1\(\!.«1 forth a poh'l:tIal C'!UllJ('l'-~O ~"lI_l'l'HlIy . fit!.! l:eavllv . l1l1iJC·1"lIh7.c(1 lwii tIt(" . ~ _ ": i 
· 1 ... ,- . \', l~~t~~'n :l!'('jJ "l'~H P:·C."-l,tI, In' 1'111..' l'011lpHI"tn'(,h- Illllltc·cf 1Il1l!!1Ij!, ~() far mille. .' : ~. ."', 

. : !' ... .. - .. On J1:tgt',uu .. ~- ,_., lliHll'l' til\! ' d~.'~(,l'ipW))l of the "Zollil.l .A l'r:'fllgmcl.lt of the lIct- . t" ::' : 
. . : .' ' nl~~', l'e"l~Oll~-; m'e gi\.'l'll ' fol' tilc u;:.~.ulliptil)lI, thnt milJingi.llthc \Yl'StCl'll .:l1'C:l. of the . ::: i 
· : . '. 'l'fJnib~tolle Dist I'id, hn;:; h(;l'lI ('ul'J'il'd OH Cl t. :1 lii:,:1I('1' horizon. the ~i1ycl'-gold, ill the '.: t . . ~. I ... r·· ·:.IA::! l.£ !11c.tullbmti'm, tlJ:lll tlmt .\';('l'k(~(l ill th(' lc;":5tel'll ·areu, mid tlmt thel'eforc the >' 1 . ,:;! 

» r. .' ,,<:illS ill the ,r('st(",U ur('n m:l\' '1\(' I.,~~ )C,'('te:l to {','(h'wI tH 'crl'e"n'('l' <1(' ,th Ull(t, -down-.·,'.· . ·: :~~. I 
: .. " '{ " w:!l'd t(, t;lke ' Oil tJw l(Oad ph:l:,(!,~{·ei.l1lli)i\lllc< h,\~ tilt' :;lo\'cr · .~:ml(l gol( . yaiUcs,of tll(' ·:. J" I 
'. ' . ,, ' E'1~t(,i'l~,.\\'hieh inhil'l will ~iYc.~··pla('cto O~'<'S c~(JlltaiJlil1g zine, '. . ' '. . .. . r · , 
. . :t . '. T:hl':'~ :ti~o i'('m::hi~. tlw Jloi):~ihiit~· of t.1iC i11l(·xl'I0l·e(LPulefJy.oi(~ limcstone bche~th ':l ' '; 

! . thl' .:;\Ic'~c,y.t"i(: ~wl'i('~~ \,,'hidl 1t:1\~(~ 1;(~('11 }ll'(lCl:iI~:i \'e hOI'ir.(IlIS iJl tl!(!. E:tst{'i'n area; · n·nel': ·. j: . ; :.L tltnt ili.'l']ll'tl ~h'udl1i.'l'::;. Wlll'lI ('IWOIlIii('I'('ct ",iii 1~II!lbtill sad'clln I'{!I~r:-;:.lwl IH"c'!cda ol'es; ··.··1· // ; 
. . ; ' . . ' n::: pt'on.'d . ill the lc~C\~t.(·I'1l Hl'(,CI. . ' . . .. . ~;~ ..... ! 

i . , .\s has hl'cn 8110w1I; ·",,!ill's. (Ill. thc]\lellgl'Pu PI'Oj l(,l't.iCR ver:-;ist to the (lcc}Jcst'~~ I ~ .\ : 
: ' ~. l'{\iut eXl'lt.\l'ecl;' .thnt i~, \\'],elte\'l!i~ ol'cmtio!ls ImYc.' II('en (~(\~'l'i('tl to watol' level, or' .... L· , : 

~ . (1]l(:olH~tl bcJnw. thc~~. :art' ~tiJi :.tllillA' (lmrll. HoM if anything hClS illC:l'e:t~c(l a little with" f." 
j ' deptJi: learl HPP<'nI'lllA' Ht ··wCltel' lc\'el~ will inel'('<lH(' ill .. lcptll, md hceol11c a . suhstun;' .· j' .' 

, ti~I \'HIne, as ::';CI;'11 in .thc ~astc.'rn Di::.tl'kt, :!lul \\'i,'h the IH'L'~i~h'llt siln'r and gol<J" ' i .'. 
• l'aJ~t~ the tellol' (If tlw 01'(', ~l Ol'ellV{'\' Hw y:\ !m's "('lOW wn tel' :;;!lCIll 11.1 h('C~('ml\ mOl'~ 1111i-
i ff)1111.· , 

1 . . Ii, i:';·lI\.llIifc:i'f ~h:tt 111<' ~\,:lf' ('I'-tahl(' was O1J(!e Jllll<'l~ )(1\\'('.1' .th:tIl :It. pl'e~ellt. Hc;w ~ . : ' . t. "''''JlItl(-h IS llllC'c"l'tCIIII. 1ll f:we 01. tlw I'ltallow cl('l'th til wJtwh 1111 II I 11 A' Juts hec!ll Iml'l'iccl, ! . .. 
,.... -~. th<.'l'dcH'(~. tlw_ (It.·ptll. tCL tlw,.l'l'imCll'Y xlIIl'lti.lc·s i:'\ ·ullkl:0WII. H. IIUl'\~, HN' in the l;;:l~tcnl":~: i"'··~·· . 

, ~. ,i.·\"f.~~~~.:l:~ .. nl'ea • • ('xc!(;~(L iOn fc(!t., .,1 m t-, t()l'n~l·al'hi(~all.\·~it. -f'lwIlJd he HhoY(~ 5(io. · It ,\;o\11<l:-bc\Vell~f~' 
.' .__ .. :. ~ '.' 1 . . ,.to ~c!lc(~t one ."1' more or t ,IV ~il ~ mul,tn (It'jll urr:::;(!Wl .... ~l.(~h.iU-l .. ole~~1tt:-tbc-Teill·~~:! f " . : 

',' II t \':t1'WlIH e!Ollll'lltect ' c1(~pt Its :m" cl~!tel'm i Ill! nl~ <kpt.h to the pl'hmll'~' . sulphid~s, their .1 . ': 
. '.' .... 
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I' 
I :.( 
~ 'Rtrellgt h n nd ,·n hl('~. . . 
I . '1'Iu.' ('il"(·m,,:.;hmc~('~ of ,dmllnw milling, (Ires In''A'(~ly 1lIlinincd alwvn water, mnny! r . ,·('in~ PI-:tt'tic'illIr t\I",·cwkc'cl. cil'c' ~till ~nill~ c1uwn ill t11(~ d(~r.lw,.;t ,';uI'killg!'l~ aU helow. ! 
: wa h'l' pt'cwtie'ct II.'" "il'~i,,' ~I'UIIlHI. lIw <i('l't h il~ Ute' (f1'C 1.(111(', f () wlti(~h III iriillg hUM hnell .J . .. 
! ('mTil~d in t Ill' 14:iI~h'''1I ... ·c':I. UII t hl' ~Utw ~!('IJ('I':" Y('ill I'(Yl'(t ('UI, hilt N1'tnrti rig lowf!r, '! ' .. '. 
· llll':ms in ngg!~g'.:~tc !!11 ill!.!.l!~~I~{' t~!!Ulg~' ~~ .. Ull1l1il~~~~ nr~!::-. (!~1 . . tI~e ~t!~~ :£t:£!!. Pl'.~,p~~t;r. j ' 

Till' mn,ooo tOll~ of 01"<', (':;;t illlHtetl fol' u T;.ii·tiou or five of 't hc Y<~inH on this prop- : 
. . ert~·, are fig11l'l'~ whidl uf C~(lt1l'I"\C 'must hc r(~A':lrd('«l llH'l'c1y as tlll npPl'oximation, but I . 

___ i ~er\"E' to gin~ l-:OUW cCtll('l'l.tioll of the order of mltf,tllihulc ill whi(~h the probable total i 
', -, l!l11l!ill<'d toml~c of t11i:~ pro}ll'l't.y, tOll1cl it a(:tunlly hc (,.~timutml, wou1cl he expressed. . J' 
! Tlw llwthncl h~r whie~h th<' nYc1':t~(~ valm' per tou of OI'CK mitll'!~ rrnm vario11s t 
; PJ'opl'l'tic'l'\ ill til(' W'('~h'I'1l :II'('H, giv<'11 ill til(' hoely of t1ii~. l'cluII·t, wCl'n (~(lmpllted, was; ' t . · 

. i tel tnk(' thl' telt:l} tOllCl1!(' millc,(t. t"(ltal tom\~l' of m'l' :-;hipp{'cl nucl tuhl1 NtIlclter l·(!turm~;i ·· 
totHI t(lll~ thr(lWIl Oil til(' elmup:o;, alHI (~nle~nJnt.c tuhtl dllllll vnhu'N, hm;cd llpOlI aN:-;ay; ' .' i . 
n(M Hl('~l' vnhll'='; ullcl clh'iclc tlll'ir 811m hy thc totlll tonR miu(!tl. i 

. I 

. I In m .. kill~ (,~till1nh'~ or v:thw of nIl111ill<,(1 hlcwk~ of nrc, ill thc YaI'iOllS l"'oJlcrtic~, . ! ~ 
. ,the. PI'tl("('(hll'l; fullow(,t1 w .. ~ to n~(~l'rtclil1, Ity the .. hovc' Ull'thod, the avel'agc value $ ;'~." 

· .. f . 1l1'1' tOil (If tIll' Ol'l'S nh'l'acl)~ mitll'<l ulld to a=--:-;nmc tlti::; ,":tIne )lcr tOil to hc t.he nverage I'::> : 
) . ' . \'a11ll' p~r tou of th<.' Ot'l~ ill jo:itu. ' 
. :.J. 'I'his method of ~sthllatillg the vnlne." (If orc~~ cll-b)o(~k, wlJ('n the (~olltinuity of t· 
. , . the ore. to a rcnsomtbl<, (!crtniuty, has. h<.'l'11 IU'OVC'll. gives resultH fairly reliahle, and, f 
1 prolmhlr in thc pr<.'t'l!ut e'a~l' m~ lW('tlrntc aR ('onlcl b(~ ohtnillecl hy any mcthod. The '1 .' . i 
I . l'<.':l~Ol1 flll' this is thut tIll' OJ'l', nhovc water lt~v('l. lImt millcd Rf) far ollly, nl1d the ore I 

- .1lt'lnw wntl'l' l('n'l. :t:;; deep llH it ha~ heell Ilt'lll'il'ctt<'ci, is oxidir.(!d, all(1 llS is' u8ual 'with- ~ 
. ' thi" ('ius~~, til<.' Yl1hws nrc spotted, in tlli::; ea~e ,·m'."illf,t -fl'oudow to high ~rac1e. It will I 

• J 
! 

, Jll'obah1r be a~')'ccc1 that iu sl1rh ore:;;, mill(' ~ampJin~ would not ~i\"c es.timates as de- i' " 
\ . p~lHlahle 01' l'afe. Moreovcr the:;c properth.·:;; ~aUlplcd. today, on ore faces left in past L· . . ·· i 
: mining, ",hidl ItS has ·hecll'stl.ltl'(l, WU:3 801l'ly for thc high grade ores, ,would gh"'e re- -: . .' 

.: t . ~l1)ts whol1~· mi~lelHlillg~ Ores of exc<,ptiollHlIy hi~hA'l'mle ImT'c b(.ell encouutered re- i/,~ 
. ! " }leatedl~· amI this fa(~t Il1U~t 110t hl' oVl'l'lookc(I ill l'~til1U\tillg the, gell~ral aYC1'age of ; 

. fhe ore to he mined, UH these.' o~enrellees nm~· h(~ CXpl'c.'tl'el to raise the yalue of the 
" .. ' F:. :.:; '1.!iu~ r\111,' L<.'lJHeS of !ligh ~rnde lmyc h~cll ('lleot11ltl'l'ed ill the : o~epl~ So. 1, JoseJJh 

'. ' ·.f·· ~o. 2. JttJl~tta, MCrl'llltac, :Rtate of :Malllc, SUll .Pc(lro, Chnucc, lIanlle ~nd SolstIce f ._ . 

. ' ··<·f :;. wOl'kill~~. Om' tat l ~~ t()m~ (If SilVl'l'-l!o1cl fII·l'. Hlti • I('el from the Bmmll7.n vein h1'O tf"l' l ' l.. ". 
. . L $to,noo,oo. whft- j':~illl(lWlllg- fCl1""iu'('s('ut owel' 1I111I' '('t \':1 tiC () SI vcr all( ' Cf. tiding , . . ::-; 

, I ] -5, ":0111'(1 hl' cl hcmt. $H2,tKlO.OO. M mltioll W:ll{ lll:lC I(~ ('lll'li('I' (If 9~O tOTll';. of 01'C stopcd . I 

: . .,: ' from thc north ~ll!.!!!!!l wOJ'kill~S, whieh yieldcd $44,OOO.OO-:\,·1ikh nr ]mesent l)rices ~ 
. ·1·· ,,·ouId be ('quivelcut to ~tll1lrg likc lln4.000.00. -~ ~ a-r S-C¢ $"II/~" ; 

The ('olUpnt~d general avcrnge valne 1)('1' tOil of ores mhll'cl ill the State of llaine, ':~! . 
L present mark~t, wns ahout ~HO.()O; of the ChmH'c $50.00; Korth Bonam:a. ~7.00; ;' :, 

. ; . Joseph ~o. 1 J~~1..00i etc . .A(·ecptin~ tll('se vahll's,~ '·en" luw estimate. of the Froo- i· ,~. ~ 
i nhle a~'e]'a e Y,nlue..p.e.r_!~!!-.o.Lore whid~ have ht>clhuiued ill the ""estern Tombstone \..1,.:, ' .. 1 al'ea.~~!(. uRh·e of the Mellgren pr(lpl'r~y'~ would hc, ~ny' $25.0Q.) . -:-:-.L I~~' 
, Two aJternative pInus for th(~ devclopml'nt, cqlnpmcnt alld operation of the :\{cll- .!-

.: ~. J!reell pl'OI}('rt~·, hnve be('1i untlillcd. (See pa~l' ...... _ ..... ). i-
t . . 011'1'1(111 C·:tIlH fcll' a (~apit:tl ontl:l)" (If *~:!!).n()(),nO-:l1lcl tlw placillg of t.he pro]l-
I . \'rt." 011 :1 J()()tUIl el:lil~' In'nelne'tioll h:t~il{, 1t illC'hlciC'1"\ f11(~ :-;illldll:.;' ur a (lc!V(~luJlfl~~nt 

' J . I"\ll3f~ to c~tlt 1·lw BUI1:tIl~ll "('ill :at. :, elc' It (If ;'00 fe'('t: ~1IJ(1 it.N .. (1t~,'e'l(lpnwllt fl,(till ' tlmt. t 
~o-Jti!i""""~~- I-·-l(','(·1.'L'hcli from-thi::; cl(!pth -the ~1':IC ml c C"'(' OP1l1('lIt. of thc ·JlI .. )p(~rty- could : bc-'cnr-- " ~ i"7~:"" 

. -

l'l(!d 'mi, '1.y (~roKs-(mtting tn. uthcl' vC!iIU~: It would )ll'm'icl" n]:.;() fm.--tlw -l'<'.pnir of slmft.g,+-;r,"::~~ , 
,;;...,.-...;-.,..~ ..... i"·I-S-f:.ltlI"lW1IHJf--tJitt~I-i-I-l(~~H~(),(4,.i.(.J1l ·.ur. C~l'l1t 1':~~'\.llt., ... ,.nucl..JJw.,.it.uU.uU~o~(...a: 1I'!i ~" I I . 

1m wlt·(!C I 1.011 . c~mnhirlClt.inl1 (~Ylllliel(! :lIIel flo:_~f .:l(jUli 1!1:lllt. It. (~()ntt.'mplnh'A dt'vl'lul'meut ' " . 
i ' ' ... :. 
· 13 · ' · . ,- ~ . , .. ..... , .... . : . . ... _ ........ - . 

0 ,, '. , . 
... . . -: . . ~:~ .. ' ~ 



1:'. 'Yi;~{j; i~~~~';la " llP~I;;ltil'l1 b~· :('lIt" (.u~up·~Uly,il'! · · c~uil,iUtli,tiClII wif.ll)('n~illg c;t i;(jrt.i';~~~~~.Jf:"t~~;Iii.i~~il;5ttl·t: ;;'. :" :'1 
. I' ~·:.:~:j:t:~·~-; ,::i:i:: tbe . Com}lnllj l!.uPlllyh!Jt l,ower nu~ ~equilnl1cllt n~l(l l'~~eivillg ~r roynltY ·~il · O~~;:;~1.11e~t.::;~;; '< . . ~ 
U: :: '. ' " /r;:~ I :\l})Y: le~8(~e~, nllf,t n pI~fat. !Ul' the .u:llhng uf S~lC'~l OI'l'l'C. lll1c{('r tIns l']nll of e?l1lb:.ll~e . CODl-~t~\ l :. · { 
If;, .' :-, .. ;LISJ,>;J.pallY Ll1l(1 )('mm'~ 0pN'atlou-lUlIllllg amI nlllhll~ 100!OllS n <1uy-. a,SSItl1ll1!lt tbe,. nycr- :;/ I ·· 1 
{l ::.Y.' .' -" .. ,,':" r~:T%ngc ,·ulnc of tlw ore. to h~ ll~ low nR $10,00 P<"'l' tOil, wlfh n lI~t pl'ofl~ o( ~<>,~ pe~. tOll, ·;'::·f . ~ 
' ; ~.' .. ~ . ····,·"L · it is cxpected that nil UII1l11ul pl'ofit of at l(~iud *i1;;,OOO,OO cOl1lcl he ulUclc..... . . ,:: t· . 
) . ..... .; T: Tbc other 1'1:\11 l'l'OPOH('S tl llIore cxtcn~iYc clt"'('!Oplllcut of thc propcrty with n ' l: 
:j ' .: -' ",:';: .i . ~·~jw to milliuA',:Hl<l ll~.illillg 20,0 t(Jll~ .• a clu~ nt.le1 would l'{'CJuirc a capitul outlay of :. t . 
t· .. , . J .. . $500,000,00, 'rIllS U(l\"lC:l'~ the 11l1111l'(hat.c slllklll~ uf 21/~ compul'tmcnt shaft, to cut the ·· ( t 
;,".: '.':' ',.:J .' Bonanza n'iu at !he 800 foot le"cl, :uul t1w <lCyel0l'lIwllt o! the vein M~stC!11 from tI,tat -: .. :.-t 
!r . . '.' .--<t.·.·. d(~pth; l·l'O~~-l'ntt11l~ cn~t.<'rl~· and wcst<-rly to c~ nt. 12 V~lllS, (Scc'· cl'ttcle Scctton .,! . i :r' .:.:.; '-' ;··r · along tlw line A :~ B,. Oil the Vein Mnp-ill bac·k of this rcport.); drifting to Co111~ . . ·; '-~'. ~ 
~ [ ;:. i::;:: D1c~l(~e on C!lC~!l y('in a~ ~OOIl u~ rcm:hcd, the i'ai~illg of uit' Rhaft~, hcing ~llcll\(le<1. The' .. ~J :. : 
~. . -" i.j<·. poIl(:~· of l('n~lIl~ portions of, t!le JlIl11CI3 '!O:lltl hc.' nclh('rcd to, as III the .flrst }llan. .As- ·:, . . . ~; 
': " ~ __ . :, " .. .'. ~UJmlJg roughly thc ~ml1e. mmmg mId nl111!ll~ (·o:.;ts ntul ,·aluo of orc, n ycarly rctunl_ .';: . ' j 
" .. . . . I , . f t!t·'tl ·O 0<10 (lO' t' t 1 .' '. ,.' . :.":'. -:' .... ! : . C1 ij"ttd. , h" ('~ nun ('C , . . '-:: . 

. ~ ~ . '. . : It i~ n t~(l I'C'C·OlllllU'lIclt·c1 :u~ .. p:".t: nf t.l1 is pin tI, fcu' :t IIIOI'C' ~xtmlsivc c1cyelopmeut ;;;'. 
~, .. :: :.,: !. ., (If thl' l'rtlpt'rty, tlmt :\ pctl'liull ur tlw 1'<'flCl'VC~ (III le I he! IIs('(1 tctJmr('h:tRC the .i~o)atcdt "', :· .. ~ . ~ 
i"· ' t: .. "to': mlj(li1~ill': t'l;,im:-;; Ut'd '('up. Mt'!'l'illltw. elipp~I" 14'r('(' Cnimlgc, Buy, ~'''~lj.Sr" Mumi(, ~:':~f!~' ; ' } 
.: ' " j : t :a1l~1 tlnUt't'tn. (~('t" uthlC"ht!tl Chum .Mnp of \\ c':-;h'I'u 'l'OlllhxfclIlc m'w.) as aclvanta:-- .:: . J 

i· .:~ ... " .'~; ~ :,;:. .. -j: .. geous iu ":\ 1,lnn f(l.' Inl'~('I' ch','c'lu)lIIWllt.. ", ~~" . .: 
i .. ' :. I l·uch.'r tlti$ !llnll tlw i)()Wl'r phmt woulcl (·o~t donhlc that in., tl1(;" ll1'Cecedirig~ut.?M ''i~~=--'1: 

l . liut'd plnn. i.e.; $:)O.OOO,COuncl. the c1('YC~OPlll('lJt work. co~t $250,000,00. The reserye .·:J . '. ~ 
' . ' 1 .. ' .. funcl in hoth N1S~S heing $50,000.00, . . . . ~: .1. · .. ~ 

.!-: , (T!lC ~I<,,'ngrcn, Pl'?lwl'ty. Wf 11 within :nl~ millC'ri7.c'cl , Hrca, of t.i!0 TfHn~'8tOl~e ~Iill- ' ..... 
. . " I ' lUg Dl~tl'1e~-. a ,DI~~rwt 11l'OYc.n to be Wl(lc1r and ~lcC\nly m!l1erahze~~, nntl wIth 'ores .: .: : . . ': 
; ;. ,~:' . .J ;;.':.' L, ~;;. .cxecph~#~ 1 : ~\~ . ..! .'_~!J?l! .. !,!l. ~:~clc~~ . a rul .. ~·Cl:Y .P~'l:~I~t~Ilt...Ul . ~l<:l)th':', ~J~ .e~;~~~p,t:~~!-i~~e_ILs;p?~75,t~ '~l~?FtJ 
:~4t·~.;;· .• ~.;~p~~:~}l' sOl't'!bbY"lt~· n~o;ocl:thonf'~' The f01,nnhous a 1'(' -,the HnmC,:<.f,tJfc~oreS~Cllr"'lu'*" t1ie· ' ~ 8:Ilrnc ~· · ·.~: · ' 7 . ' . 
, .. . ·.' :1 ··:: -; llm~tt'r ~y~t('1n of pnrnllcl fissures as iu the rCRt nf the ))istrict ·and thc 'dlaraeter of :; ,,·X······. ;. 1 

.~. : : .. ; .. ~ .~. L{,;~ i the ore~ ~ :ll't' th~ . sam(' bl'<'iH1~(~ furin('tl frotll n (~OJnmOJ lsourse ill nn : \lnCle.rlyii.ig ·; dee}l~~( · ·:};~;; ~ ::-' :~ 
, ~.~.'j- ': '.~.;:: ,> ! :1~t~. ~l':.l t('el " 1110117.011 i ti(~ mn~ha. ·1tlor('ovC'r cleve 1 o}lm ell t 11llR bceri f;llffieicnt ·. to , iil~i¢ate;;tlie~~~: .. ~;:r:'::> ,:! 
/.-l: ' Y<~.: H~~~· J::l'g-{' : (Hi- ,: reH(,l'Ve$/prc',·~ t1l(' l'elnth·chr. hiA'h grml(' 'nf the' orc;;'f1\11<!: show3:1tS~~ ~mcria;s .;~ \1\" 1 

l!i~, , , ;:i :D~!itt.i~}~i~j~t;_ t~i~f;t~)~~l,~r(';;n~#Jio(ts:; of..t.~~~'\tm~nt.~1~/:;::: ',·:~£\~-;<;jl~~~~: {~:~;},';i~~:,,~~~*,~~~f'-~' " '~\~~!j:' ;}1 
i"1 ; 6:~ ·! ;lt:ti1W~(·~r. ' " '(TIie. ~.F~~~. t;i1(r:T!)~11h~toile··: :\ren~[.c)vcrC(I:~)Y-tllC(1~'tllkej; ;Hilh~Ihie~.C~i#l?~Ar~o,1(~f.f ;;:~:~~ ... )~;,>l 
::' : .~' ~ ;:~~J~{;;"HI~~ wInd, h~~ . ~~tlCl"l~~pcr flll:t11(~IJl~, has ' ywl(}t'c I' ~ I H.OOO.OOO.OO gl'<!ss. T'~hle.:;l.~.·slh·l'r~~f ~~:~~,~t!r: .J 
l~ ' . , : · ~·.: i"il ~l{.· lea({-g(J1cl_or('~tnml11av~ nss 'C' • 'mons 11I1111lllC'c1 tnIUH!c..&.., ~~le " est(,"ll.a~~:t,ofJh(';;;:· ~~.t~~;.> !} 
::' . : ... ' : ~ :~di:Y· District;lrif-wlllc~ l:t lC': {cll~l'ell (>lnilllR cO\Pcr the gl'cntC'f')iart,' 111lfillauccd : aiic.l .. witb-:\·t?1V··J 
, .. ~.: ::, .l·h out propcl' ('qllil)illcllt.~ hn8 laml u k1l0'Vll lwoduc-tinll of $:;,545;000,00 iu silvcr-:-gold oi·c' : , :;,~: ; ),; . . 1 

, . ::.-:.('~J ' ~;" ' . -f .. nm the ~haml\v: <1ev{>lopmC'nt of 14 of it~ milll':':.,-- prohahly all tol<l ·hetween '$7,.:. : ~.,~[,;:~~: :,, ~. 
. ':" F': f:O(l.(l()(),OO and $t\OOO.OOO.OO. mid Im~~ m~ fihnwlI, n I·('i-;c~rvc ()f ·unmined (treK; 'aooYe ancl ' ; :':: .. ,. " '; 

'. .:,; ~/l'. ;: hc1nw .wah'r. :niclhi lluClc\'('IOpt'fl n'iuK flUlt C'.nII (liity he cHti.tll:ltC(1 tl~~ large.~: :;.:··:. · :.': ,: ;~ ::?~·:" ' : 1 
I ., ." : i; :r~ : . ~Iinc'd hiJ!h iti th~. ()rc.~ c>.,h1ll1ll. ·tlu' tdlv('l'-gnlcl nrt'. nf t.IUf :'Vc~tcrll nreu 'viU ~ giv~ . . :~;j:"\ ;' '! 

I
" : .. · ··':~<l~:·, · pl:wc. w!th-c1c.'pth • . to.(l1'eR ('ct11tnh~in~ le:u1,. n~ in thc~ 'Rust.('rn urea, nnd should bcc~mc.', ~~': :,:;:{.: : . t-
. . '. t-': morc~ ntufol'l1I .U1 .ynlne and or: n Ingl1<'l" hnlO .. .. hclow wuter. ":. ". '." '.: .. ?/\', t 
~. . I (,onc.litiollS for miuing; such as chnract~l' of formation, ~.ize "nnel ' forlll 'of ore :-.' .'~, .< 

. ~ lto(1i<:H, wntcr. ]ahoi·, ll(!Cel'l.~ihi1ity, tl'anspol'tCltioil. c'limatc allcl other factors nre prob- ' 
I' ; ahly. a~ favftrnhlc .uK . in uriy rnillillA' C-':Wlp in tlw c~otlllta·~... . " -' . . .. '\ . . 
!zf:: .:... '.'j . I~ .. ultl the, amount of, devc]0pllwnt wOI'k (lc,!w, f!\W prOp<'l'H(,R~ 1l11c1cr shni1~r .1D.etb- :;,~~:;.:~ .. :' .. . , '" _ 

'-~. .. { . ods of oll(',-"atum, llll\'e Y.IC'I<l .1 hl'n'(,l' 1'('t'11'11~ ,lftr_ jNmll~c~ , mor.e ' If nete nntel manc-' :t.f.'~':f~·· 
. ' ; ' 1 : .1 (,d. cl<,,·('lo '('(1. (' mp(·c. . nuc ~ cffwwll : v 0 ,nl':1 .C" , ''' :,.U< Cl' t. le:;o op .lUmm cou I .on8,"l'ltl; . , 

'='" .; ' ' :~ :' l - ~~lY °PUIlOll, }c·e C P:l'Cll . 1~l(,~Dln,v . '9 .. :-wnr ·oc :ror.:n'umy.dccu<le~ , nll(I~"'itli.:gratify-<,. "".,. 
~: . ,.1<.. mg rcsu1tR~ ' '," .: " . 4 

. . "' ~7:·,L. ~. '·~·;:~s(:t·~: ·-·· . . . . .. '. .... "~'·~'; ' \.'.· .: .••. · .. t .•. • .•• · .. ~ ... :.:-"'.;.': .. ; .. T. i"e, . .'.c·· .•. ·.; ,.~;,r. '.·:;.';;,.[,c.~,P .•. ;.;,jt ,.,.:.;:.. . 
.. ..... . . ' " ~:':!" ':'~' '''' ~: '.:! ::.~~,'~'J.~-~ : .• ~~.::~. " .... < . .. ..... :. '. : - -: ~ - ... - ~ -

~ ,,' • .I . '. '" t ' .. ' , ' • . -, .:. • • -. 

. 1 

I 



'"". " "i' · ~t ., '. ~_I¥:;~;; t- ~~>~;i;~;R';P!i~ '(k?~f~)i~t}":~l ;~~.~ ~y C. j , .~nrl;:· ;'';;. D. • ..• .. . - . 'i C--,- '}1 ~r~\ 
~J{?I~lH~~; ' JM~aIlY ""~ ""tit Ie ... tlUIII $:!2a,ooo.OO, 011 hund, to put i;lto devclollRl~lIt 8U(I'1',;); 
~1~:' ,,?;~tZ'J/<~ l'(l~til)Jlllmt, ShOlllc1. IIUt. thit~k o( nttmnl'tillg to Opc~l1t~ this property; for they win ·l· .. '.: ~ 

.. -
.. 

6 ... •• • _ ..... . .. --' . ,.-. ..- ...... .. ' ......... ':'. 
MgI .. l .. GHJ~X lJOJ..,DINOS. c:::::. .... ..:;,. ~.~ 

l'~ :.;'.:. t : un illtcl'-C'(lUllccted, which t.Clgl·th(a,i· cover UII ur('u of nhout ]050 ncreN. (Scc position of . ( " . 
f~ : ;-:'; t.· ll~llgl'('ll l'rnp~rty, h1Wl'<l ill .1lt'u\'y IiIH~H, Ull ;wcompanyillg Ge()logi(~'\1 llml '£opo- · .· '~ ' . : .. 
:,,~ ' .. ~\./' . ~ '.'" ~i'uphic.·:ll Map, of· tim 'V(~~tl'rll 1,u11 of t.he 'l'CIlnh~hmc l\1ining Di:dl·id, . AIsQ, :~we : !".; 
: . :':~ .. <'.' j;,: . 'dnim mnl' (If t.hl' 'fulIlb:;tollC! .l\lilliug J)i::\trid, 011 which the .llcllgl'clI duilll~ ure indi-. . '; :, .. ; 
· ~~~ · · ;' ,k.l~.> ('ntcd h~- rl'd ~hndillg). · . ~ 
~:": ! " ·,:-,;: ;·: r' ~\~ the ~.e~eral dnimt; CClUlIU'iHi1lg tlw M.~~LL(JR-Ji;X UR.oFP nrc c~lltigltous, thet ;,. ;. 
·i~ " . :+.i:<:·FUi.:; requirecl allllt1al asseSlIu'ut. work may he done nt uny OtiC point Oil thcm fen' the entire,:. ~ . ' .. ; . 
. n ,-,~ · ·.~::/':~: :it · property. 'fh(' as.~('sml'llt work rnt, the Y(!UI' 192~ W27 hUl~ heen <lone. .' '. !:".:: 

i:rt< . \>;Yt .· T~r~,~~.,~(, )1l"II('rly. i •. ow ... ," hy ~.: 0. lh'lIgron 1\1111 Anna Mellgren, and nil Ahstra.t (~~~ 
:< ~ · "" " ~; · L:;::" L . (lC rlt.ll' 18 cm (1('}lo~lt III tht' (~)('ll1se (,'mlllfy Stntc Halik of 'fUlIlhfltolle. . [ :1:"0 
. .. .. ' :'.: . .. ~.:, J()(,~\TI()X I- :'. '~ 

f~"" , , , <, :;:: :i~ht ' : .' .~ The ·llELLG.R~N qR<?UP of 1\fiilillg Claims i~ sitlluted ill the western p:1rt ~ r:l~ ~.~ 
{ : ;. ; >; ,, ~:;;,~:~.J:;,.,_..,of ~be TOll1b~t()Jlc.MlIllJl~ Dlf~trlct, 6outbwe~tcrly·.from ·'fombstolle. County . Seat of eo.. .f (~ 

", ! . ~" . ,. ';: '>;.: clllse Co\tllt~-, .\rI7.ona, It bt'llIg n..!!911t 2 Illllcs from the Court Housc to tbe centcr of ~; ~:~ :;: 
.. ) . ' .. '~ ' .. :, ~: : .. ~. th(, properh-. . .. .. . -~ .... ~- -... -.- , '-" . "' ... '-'-- " . . 1' .... : 
:. 'j . -~:.<. : ... ( ,. '\(;("""8S "B' ILITY . . . ~I'II WJ:4,;''&'IIJc.. . . ? ( " • ':: : " . ... J . .. ~ .I~"'" .. ,&'). • . ~ " " ',. 

'.' ~ .. . : .':'::' :;" 1":. . Tomlu;tolle is ·t.he Rhippmg mul supply Jl 0 i n't. The TOlllh~tolle-Cbnrlest(lJl i ~.~: . " ~~. 
~:~h:.~~~i';' :~{l;i;?-~:L-~~ .. Collntr> ,Hi~bwaY', a, ·g(~d , . at1to roacl,cro~ReR . the property 1lcnrly (·elltl'klly. A brimch ,. , ~,;; ~-i . :} 
.~' :~ : . .' .. ;<. : ;:.; '>~:('::' : line l~01ll1ects 'fombstollC with the 'main line of the Suuthenl Pucific Ruill'oad ut Fnil'-' '.' i '" .. -~ 
·;:·+ .'~~· · · · · :\i·;·; ( hank. 9 mill's to t.hc wl'~hvnrd" Oil II Midhl~ ut 'fomhshme m'e loading platfornld for .. > .. L~:·:·~ 
\. ~. : ~ : .q; ;"/;:',H j); ore. The ncecssa~ility of all pmis of tlU' prnperty, is au important asset ill dcvl'lop- :, ~ ~.;,: .~; 

. ! , .. ,, " ,, "., V ment and Oll(')"l tlon .' " , i·' . . ':;t ~ .~ ·'::::.:~·;;-:·.:~1!:t :~:... ' . .. _ . ' ; ' . . " . . ". '" .. , , . ., , .: . . ... . . -" ~ ... : 

~~=~: . ~~~.;iE~it~& ~i; ': :-- HIS'.l'9Ry, .. OI\ TIlE_ TOl{H,S!~INE I>IS.qUCT. .. ... . .-. . . '," . " ";!~'1 ;~.~':~ 
t ;};;.:~;~'::~::tt; :;£ .;~~::.~:, ~.:'; :~Z~·.A<'~.l'l~f :sket.eb of· t~lt';ll1~~~rt:, : of, :thl', ·. 1.'omb~tolle Ml!.llu~ Du~tnet may be o.f· lll- :~~ .. ::;7! 
\: · · : · : :t~~~ii;$ ~;; :"-tl'reRt~:~ :[:-l· ull~~1 .th~.yearsl~17 and :1878 t.1!C 'rumhst.0!le DistrIct was a c~mparabvely.: .. ,:{ ,~::,< 
~~ ~- ~:f.~)f-:~~·t;i~;· 1t~lkllo'~11 a1l4 :.uu~~)10rcd l·(,glon. It. wns mf~t.e(l wIth tl!e murdero~s .Apache. !n-.. ;; r·:. :::.' :~ 
:;:i!·';"~',;1. ~1t-~Etl~; : ch~lls. . au(l . fe~pros,~ecto~ elnr~(l ~o ·there. Bemg thought.111 the center of promlsUlg :~. · t :· : : ~ 
". jf ": ~ :·/~111;.h· : mmeral bearmg sectIons, It eXCIted the. hopp~ mid ('xpectabons of pros.pectors, but wnN .' ,! ' ,.; ~ 
:':lj ;:: .;\;j:?;I.%J:;;,'. Hot eXl)lorecll!util E(hvarcl Tl .• Rdlieffc!1il.1, hl'!lYill~ !hc dungel'M from the IndianR • . ·: i <') 
.' ;.: . ~: .;, :.';:\;;j:" Pl'1ll't ruh~cl to ItS .: center, 8.11(1 ClINC~Oyc.'l'ec1 ItR Im}c h'l1 rwhcR. .' J :"~ 
~:~ '.-\ :: ·~:.;~:~YF.~ . . St·hic.·ffc.,lin lan<1 . cti~c'UV('~'l'" m,iclplU'c'R (If mincl'ul,iu n remot.e t)oliion of the rc- : ~ . : .. ;.:. 
,:',:'; '<~":~"!:'~:~1\' ,riClII ns (,Ul'b-ns 1877 nntl in thl~ HJll'illJt nf ·IH7H II(' Htnrtc!d from 'I'tt~~~on, with thc in- . 1.. 
(:, ·:: ... ;~; ::·';:. ~~\i:~;:i:~~; .t~ tentio!, of tho!-t-' l1l!'bJy pl'oRpec·t,i1U! thc ~hlh\ Mn!lIltaim~. ~ll, which he felt. certain, great . i .. ' :.~ 
. .. 1' ~:. " ··. : .·,tf~.r~ .' 4'le}lo~ltl! of mmcral weal,tll . wo~dcl he fO~l1d .. H I~ expc(hhon. was conSIdered. a v~-ry" .: ; . .. ;, 
::/ r <::;gHc.:. h~,..ardollR o.llC am1 be~;"~,aR ac1\"uwc1 h.Y' ]U~ frll'll(~~ !o take Ins tombston~ ~ytth lum. ' i':-:::: 
,~I ,' . :; . .. :":·:-r : HIS c'nterprlRc anel ~011rhgl' "'C'l't' r('wnrflC'f1 !'.'" fmdlllg' a ),l(,~,,"Y ont<'l'Op of I'I('la .ore nt . : ' . 
~-r ..... \. .. . ~ . i'>:' flip ,·pr,". Km·ffl,('C' (ff tlln ~J'mnH1. 1'}w prOfl1S10n of. orl', 1Yll~~ n~urly flat, Rhowmg nn .. ! 
;~.' \ ~'; l wen dc!flfl(~d.llJlear ollt~rctl •• wn~ Nomm\"hnt. 1111~7.11l1l! to 111111: 1t w(lnlc~ nllll<'Ul', nR IIC' . i 
. . \'" " . l(1~lItc·{l " (·hum tratlRVCr~e t.c. Ule t.rc'ml of the vmn, nnel ('nnet! It thc TOl,OHNITT; and. I ' . 
; '; ~~ . . l", .. ,t':.:;:; :, .F~ to-tl1f~ " Di~t~int luH!'ftVe--t~c-1Ul.tnc-TOMHSTO~Ji~~cmemhering the aclvice of hiR frienc1~~.1 : 
}(' . ? .: . ':~i ~;· . .--;l?'.-~tllkp hlR tOlllh~to,,(' 'Wlth· lnm. . i ' "-.:, , . • .., ~,. ~ ~ .. ~ ... ,;.",,~_. i. '" _. ! : 
,~,U r4+' .. " .-\.. , . '::.~ .:-~i·~:;' ·': · Rl't~lrnillg ~o Tucson '~,ith hi4l ~"",,,lpc:z. 1,(, nC'r~nnflC'cl · l1is . brother Alhert anel : 1 '. 
-)' .;-. ', :,: \.:':-:,: >. :" . ,;: ... ~~." 14 . . ~ - i ~ 
:to ~ :. \. . 
:- I ' • -, -: ~ . "\', . - ~----", .. - - ",,,,,,,,,,,, .... ,,, ,, .. ...... ... . ... .... ... ....... : ~ . -, ---..... -.-",. .: ' •. ... . .. 
' .. • • . \ ,',r .~ . • • • 

~ ! : ;:t. ··:~·;<:\n:~\t. .. : ... :: .. ::: ..... . 
. - ., . . 



, \ > 'f~l;;-;-- !l, I"" I <'" r,' r i! ,-, ,'n M ;''''' -fl, C. , ,<", I.: i, j" n, ",', ,, ' -; --:~ ,; 
_ L.,.:r .. _'.' \ ...... · ·:l , Uit'llartl Uil'd to joiu bim ill loeutillg ullie&" clail1lH, Ncws of thc <li~..coyel'Y aud of t.hc! '. 
F~~ . ' 1' Hl'll'udid l'cl:Snlt~ of lllilliug (tl'(~l'atioll:i 1$0011 tll'retul OVCl' the cotnltry. Mincs wcre opcn-: . 
.. \ . i l'Ct up ill nil dil'cctiollS, thc hi1l~ were dotted with hoistiug workR, mills were erect-· I 

· .1 \ · ; i ·' on the Stlll ]>('<iro Uivcr, u dty of thousands of illllahittmt.s qui(!k ly F.prang up, wate~' i 
I

i. ! "'n~ ),ipecl in n di;';tnnc(~ uf :J() milcR, from th(' J I mu·lmo\ ~Iotllltuins, aull Ihe grcatcfCt 

~ .. ' ! 

. .. , ~ 

~ :' 
· . f~. ~ 

" 

.. J 

:.' . 

, j Cl,~th·jt>· in Illillillg lu'cvnilecl nl!d JIlillin~ ha~ eontilHlctl since. " . . 
, [IlHJOO the IIttJller(tn~ c~ClmJlallic:i ill tlw emd.el'u part of t.hc District wcrc COll· 

~olidutl'cl iutu cme C·OlllJl.my, knowll n~. 'r1IJ~ 'L'Ol\lItS'I'O~]·~ CO~SOL[DA'rED ~IIX­
I (XU CO.'.IP.AXY md they n:H'!'ah'd until H>J2, whcn thcRe 1,ropcl'ticE wcrc taken 

\ 1 o\"<"r hr tht' PIIJ~LI>S-lJO])n E j1Jt('r('~ts ·ntul i') IIOW ktUWll us Tn :.: nr'YK !·:n HILTJ 
\ : ~llXE~ (·O~IP . .\~Y, whidl "ulltl'olH thc c'ush'rll portion or thc Distrid, while tIt*! . 
', , \ 

' ; :\lELLnH}1;X )[1XI~S C()Y~'I' the ~)'('nt('l' p:lrt of thc' .we~t<'I'l1, 
j TOPOGRAPHY' AND G}l~OLOGY OIl' 'rlll~ 'fO)IBSTOXg HILI.S. 
i Au imugimll'Y ~qm\1'e Hi to 18 mil('s Oil a side 1\1Id bayiuJr its w('stenl ed~e ill : ; 
I lille wit h tllc SHU Pedro Hi"m', ,\'ould l'OUAhl)' ("lC'lol'('! the 'rO)IBSTOXE HTT."IAC:; amt ;! 

-.. . ; cl(~lilUit thc Tmllh::;tolU.' Millill~~ ni::;tl'i(~t. (R<,(~ ;t("'nmp:l1lyill~ "AI',~al Ol'Ologi('nl Mal' 
: , of l.\nnh~tcml' MO\1lltaill~·'). Thcs(~ t:n (·n1l,·(1 11iJ1::; :\l'C. n~ ar(' also tll(, iutervcuing' 

- t : •• r~ittl(~ AI t,lt' ~lC)'111tnill~ ", t't .-oc·ttll·nlIJ· 1111 ('r(l:o\i("lnl-1·(~'I'r"11It. (If tll(1 11(',rtll(!rly Clill (Jf ., 

. : .' . th., IlC'l·tll,,·('~t-~C'llill(':'~i f 1·('IUl111~ !\·llllc' ~1(ttlJlf:,ill~. il' ,\·llj(~ll fliP, ('II(,nn011:-1 c-(»)'I,('r flc· . 
' ;. ! .\:--!t~ u( Bi~IU'c'~ :!:) milc'=, in ('he :o:cmtlH'a:o:t :II'C' h('in~ min('c1. 

.. i - 'nu.' l"~A'i(l~1 tllUl3 dl'fin('<l il' OIlC of rclilt i\"('ly mo,lernh, l"(~1il~f. From thc San Pc-
t . ' th·,:'O:nlll'~.;"' c'l('v"tiOll"UPll1'(txinmtcly :1900 fc('t nhm-c tid('. the ~ottutry rises rapidl)- : . 
j . . t,\'('l' it P;ll'tiul1y c1e\'clnJt('" ~~ro::;icmnl. P(~{HIU('nhlr~· ~10lJP, On - thi~....slop~-8tand,.a...:...few~.· . · 

..J . :rl'(n111=' nf hilll". nnlom! th(' hi~hc~t of ~\'hi('l, nrc t.:~("f.,E R.U.[ lTILI.J. summi~ 4831 · i ' . 
/. . ' . \' . ('ct. THE J)O~[E. !)091 f(,pt alHt MA,\ S TTTLL. !)( .. 3 feet. Thc casterIl 110rtIon of· · '" 

I

·> ' .: . : <", 'rolnhf'lt()ne~ 1Ii1l~, ri~ing more ('nmns~. from ' n r(>lnth'clv abrupt. wc:'\tcrn face, 1u\:;;. -. : .' 
!'. . .i · :mlOl,'" it" mm'(' noti(,pnh]c ('min('n(,PR, NO-A('rOl"'~T HII.JrJ,-~le'\"'ation 5247 f('et.! .,l 
:t ii·,· · ,,'. . i . )'ITLTT AU'Y nIT"!,,. 5ilOl feet nlul AJAX IITLT". !5:l1!5 fect, .. j . . : .,; 
r/" : . : ""'asl~es Rliit opell passes make , .. yen tltp J'Ollgh(:r portiollS of" these mountllil1~' ,.,' ! :. =-,; 

t ', . .1. (~ompl\l'~tin'I:" ea~~~ ~f m'('eRllI. nnd t!l(,! l!i~tric,t iR h~1yersec1'pY a system ... of mine roadR. : + .)' 
/: . . ~- ~ . ('Olll1l~('hll~ (,lth(,l" wIth the 1'OMRR rONF".BIRBEF.I. (BANKHEAD Ii . .. S. ROUTE >:r": ': 
[:. ': " I Ro). TOMBRTONE-CHART.I~~wrON or TO~[BSTOXFrF.AIR.BANK highways. Drain- .· ,'J ;:) 
· . . .. . ~. I II~(, fl'om all ::icl(,R of thc Tomhstonc Hills i~. hy dry washr.~ ~ thc San Pedro .river • . " .:J :.<; 

If· : ./ f . 1'hc' Geo10p:il'al ~Ia)l ac('ompanying this report, Rhows the (URtribution,clas~ :ancl 'c, L::: 
r;; ,. . . nge of thl" l'O(!k fonl1ntioll im'ol\'cd ill the Rtrn('hu'e of the 'J.1ombstone ~{oulltains. tho · '1·" 
!: .' '. ( hi .a ~omcwhnt gl'llera1izecluUlIllH'l". owing to the small scale to which it :is drawl1~ .j . '. 

.. . : 

~' ! : ~ 

... . . 
t , 
;. 

" 

, , . 
. , .' r . 

j The 'fombstolle-l\btle R.l\nge, a t(,J'm it Jllay he permiss.able to use for its con- . i. 
,-cnienee hen'. iR of tll(~ type~ commonly <lesi~nat('rl; "Fault Block" Mountains": t .·· 
that 'is tn ~1~- it is n ~trncturc <'ompost.'d :mp('rficoiully at Je8l:;t of raised and tiltcd . ~ 
~'l~:trth HI()c·ks~,~. nlth(lu~h :1 ,c'npsicl('rnhlc' l!:n'~ of t)1<' rC'!ief ntHl hulk, ns \lstt~l with thi~ i .·· 
tn'(, elf IiIHtllltnlll sft'lwtm'('. 1:-: ~hH' t.o grmntmcl I·Cld~s. mtr(l(hU'(,cl nt. thc time of up- : i 

i . ~ 
~ , 

lift. aR ''In\'(,mug luvns hplwath and ' int.o til(' I:'f.l'lldnrc. . . , . . ,! , 
FORMATION OF 'rH~~ 'fOMBSTONE }[OUN'fAIXS BY BLOCK - FAULTING . t·· 

.. .AND BATHOLITHIC INVASION. . ) ' 
. . : " Thc hir;tory of thc fonnnlion of thc TOlllhston~ HillR or rather of the Tomh- '1·' 
. . !o;ton~-~[lllc ~[01tntaill Ratlg'c i:-; 'g'ellcri~ully n pnrt of hnpp<.'nin~s uff('etin~ a wide art'a. I' 

~ . ~III{~ U df!tlrPI' l'prf\p(!~~t.ive . of i~R ~p(ldfie (lptailR nl:1~· h(~ Jrainerl hy n ('onsid~ratioll of it \ 
i III Its "rou(1<~r or rrA'lOlIul Hettlllg. - . l 

!, · :,,::;li~I~I~~;:'~~~'f~!~:;~~'~.~~:~~· :;~ ~:~!~~~f.p.~l:~;~~:l~,~~ ~; ~i~I~~[:'~~1; 
i filll~. ('J«lRioll hnd rerlu('('(l thC'RC mo1tnt.nin~ )lJ'neti(':l n,v to hnse le\'p1. Southern Ari1.onn .. ! . ; 
( . ( 

. ; ~ --- .. '1' :lllct tllt' l'<'A'ion to tl't' (,:\Rt nncl sout h, f 11('11 :"llhf'lic1,('(l niH] n t11~ck s('rics of C.omanchcan . ' i .:: 
j 15 . . 1 
1 _____ __ __ .... . , ..... . .. .. .... . . . ......... ... .. . ... . , . r .... ·.,.....---...:. 

. . : .: ... 
• • ~ ....... 1 :. 
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, ', ' " '> " ~ : ~'-- -~:; ,,". :' '" '::.;:JGF-·· ." . . .' .•. : . l' R~purt On ~ld:!:~'('1\ ·l\1i~'. ! · :c.-lly · c. ..I. S c:rl'!, f'J.:P; ~ . '.' !'/ 
• 'i ' .. 1:'.;, :::' ,', r :' , ""dimellt. w,"" ,lellOSi I,'l., w b icb;ill tbe 'r "mbot"".-Bisbee U''CU co\'c""d t be plan .. 1 "I ' ',7r;~ .... !: . .. i hu~eof the fh,~t 01' l'Cl'llliull nUl_gc, ulu.lcr ;)000 feet 01' J1l0l'C of strabl. In closing MeR- . ~ \\~ . I c.tZOil· thlw, utdnw UPWnl'" w~I'l'illg of the IJl'cmd l'l~giol1 of Northern Mexico, and die ~ . . · i . · I'('giun to thc unl'~hw:u'd, h)("lll~lilJg AI'h'.OlUl, hcgulI, 111 l';ul'Jy 'I'crtiary time great fis- ! . t-!trc cl'uption~ uCtml'cd UVCl" the l'l'giull nlHl (~()\'el'ceL thouKalld~ of square miles. of i .' ('(mlltl'Y ' uudel' n thil~k uiuutJc (If acidic ' nmL ~mh-ucidic lava flows and tti(f~, the .latter l formed by (~xplosh'e el'ul't.ioJl~, 'l'hi:i w,,~ followed in .Mid-'rel~tial'Y time, by a collapsc 

, .... 

' : : 

'., 

. , 
.~ I , .. . : 
. I q 

j ' , 

:: . . 
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n~ it wt.'re, (If n (,oll~idel'nble p:u't of till' HI'cIa, ill(~lUdillg the urea of the Hl'cat Ha:;ill Region. :lltel of uu t'at-twnl'd "l'l'llClill~ l'Xtl'1)sioll which 8trctches a(~rOSR Southel'u Ari­;:o))n. h('twt'('U thc Platcnu rl'~iou uf X (ll'tl:el'll Sonora and the Colorado Plateaus Re- ' .; ,riot •. to tllC north. ' . . 
IIi the l'oUnpse, the l~al'ly Tertiary yolc:mic covering and uuderlying older roc~ 1· formntio))s \n'l't'hrok<'lt" up. prmIncillg it tnpogl'uphy ill which the salient features; ali ~('l'lI t()(la~·. in'(' tIl<' lon~ lIul'thw('st-liOlltlH'nst trcueJillg fault hlock IlImmtuillli uud ill­takmont \":In(~ys m' plaiu~. 

'". '1'hi~ dlilll~l' was lIut ('ut.adYi:l1Ilie, hut evoh'eu ~lowly, tectoui(~ Ulovcmctltd aud ; . . . \'(lI(~"lIislli ('lllltillUiug morc or ll'~s intermit telltly to thc clo:;e of the 'rel,tiary timeo For I tlmt !t1l,UN'. m(\n'l1I('llt~ ur miuot' remljn~tmellt::i may he expected to occur over a long I 'criod (,f time tt, (~Oll1Co . . ; . '. .A pbellOI11CllO~l SCCJllillgiy gcnctically cOllnccteu with the forlllation of these · .' ' ! fault-bloc~ l'unges -,,,,as batholithic iuvssiol1H. 'l'bis wa::; a upwarulllovcmellt, from dcel' ~ ·i seated rescrvoirs beneath, of magmatic material U1 gl'cat ..... vo1U1lle,..Jong.~thciJ.· axe::;,·. · ~ tucse xlowJy (~l'yz)tal1izing iiifo grallite, monzouite, diorite auu other"'grallitoid rockso i . · . ; '1 be preSCllCC of l5uch lurge masses of con l'Rely crystnlline. rocks is revcaJcd ill·thc baseli ': of llcurly all of the moull.taillli of this typc, which havc becn dcelJly erodcd; and ill' : IllOot ('U8es' they ure seen to Iaa\'c played au importuut part "in the shapiug of thcsc i: lllOlintains, nt lenst ill the position tnkell hy the vuriolls fault-blocks, comllrl~illg them . .. f . . ; .. . ; l'oiillJrcs.sioll an<l . .t~.nsiol~, were Jikcwi:-;u im,'(lrtallt f'h .. tors.,... · .. ~ __ . ~ .. ' _.. .. . J ::;. > · i ." . In cOlUlectioIl with their invasion, these batholiths, in anotlier"respect, played i . .' , 
i · , 

1. 
un importuut role. In msny c.ase3 by latter differclltiatioll they ,~ere metal ricll, . aud . ) ~ . their. residual aud volatile cOllStituUUt8. eS~lping 11'0111 theul; 01' bcing forc<rd 'out, as .. L .' the Ulab'1l1a cl'ystullized, from u statc of millel'al solution, made their way into thc ' .f ::: J overlying older I'OCkK tl~ru fiRKUl'e~ shear ZOlWS :md fault 1'lalteS, amI formed· large T:. '.:~r ' 1 ClInl valua!)le o~e ~leposltR. ,. . , " . . : t :·,. · f· '! ·' ,A.ctlve e~.slOn, startcd by uphft, ha~ SlIlCC greatly mo(hfled tbe "Shape of these. ;" j. : :~. · : mowltaiu l1l<\s..,c~, by t:u'villg tllem IlIto l'ugg~d 8Upcl'fices of canyons., «"'ides and · '. f ;:. i peaks. t:udcr thl' utbu·ks of the elmIlCJ~t~ their flmll~8 have I'ctreate" in h~rcglliar out- I· .' · J' 1I11~. gh'illg 1'1:tc'l" to pr";';l'l'~h'ely (~xft'lulillg ()utWnt'ctly ~lol'illg, 1'0(~k-(:a1'v(!d fJooroS 01" ~ . ' ··i It(',liUll'lIts; till' t.l'l1dl'llC~y lwillg, to l'l'(hl(~l~ t.J1('~l' III(1ulltuin~ tu "(Illuded hills IlIl<I replace ··l · . i ·ill thl' ('lid by (lutward t:'loping, flnt-l~ollit~nl limi:u~c.! Ul' 1'laillH. . . . J . . j .. In the proccst! of denudation und dit5~cctioll of the~e mountaius, CllOl1l10U8 think-·· r' · I llesses of l'ol·k hUYe beclI l'emovt.'d, in gOlllC l~ascs rcducing their original yolloanic and t' t'ed~ll1elltary covcrings to mcre isolated patdlco, or to foot hill rClllnants. Thus hale , 

. l I the dee}, lieated batholiths. und illel'Dlost stl't1dul'e of tlw:-;e mountains been l't.'vealed, \ . J' mid tJwir (:outuiucd m'c depo~itn, hrought withill I'('neh of the pro~pcdor. ( ... ! ·'l'he dchriH f1'olll tlJ(~ wnHtill~ mctlmtuiu ~J()P(~S, tt;mlsportcd fl'om the (~allyOll I I. lIIouth!'\. hy cichmldlillg str(~nmR, ill t.illH'8 of l'i(!n~(llIulfl'eRhd .. ~ ;mcl (~nl'l'icd to thc intcr- . t " .. : .' i "('lIill~ l(lwli1ll(l~, Imvc huilt. up thicok ':alluvial (l('poHif~, Wh(ln(~ long wat.cr-Jni(L lilolJ<!li I . ' Imn' (01'('1'1 h:wk un'r tllt~ pc'c1imc.'ufm'y m'c':I~, Iml'yillg the ,fl.lctlmt.Uillli x(~mllillg.iY...:o.toJ,hcir ;. ,1 "" , ." . I ' f-nt'(~k~ill-thcit·~()WIl-(~x(~Ol'iutiom:;. ' I ' -' " , . , ' , 'of ... ~ • j " '. ; , ;, ; , ( ' . ~ i ': -<". i ~. i , r .'. , ,;.:. ' , . ' r ' A-latc-}lhas~-i I1-thc-cyc~c-of-croRio!r,-tl':ltlspor!atiO}l ·imc.l (lc)losit~?~ ... 2!~~d~b~~~....J .. ~;.:. ~ , ~"-1 .. = .•• ~~:(~!.~!l.! t.h.cnl_Ar'zonn-. Jlos.cuhly ... rcsn1tl1lg,"'from -(~lnnnhc.~-chnllg('s;'1mf"l1101'e llrobn1)1y i ~ .. ~: ;. i . . 18 l .' · ~.--........ - ~- " . . . .. ' . . ... . . ~ ,"' ." ...... .' ... -~.......:...! 
'" 

, . . .:; .. ', - . . , " '. 
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~~!f ; i::i l" ,[;~ r,"- ' R<po;'! 0" 1.,.·II,ren ~i;I!",-f!y C. .I. Sorl.:;,,,. n. c7 :'; .. ::-.... :'}_·,; .', 

" t~ J: ' ;':: '. i . . . J 
" . ; > . due to II Intel' Ktuge ill thc maturation of the. hea<l-\\'ater' tributaries of many mountaiu . r ... : . 

. I ' (~~t1lyol1~ Utu.l, IK)K,'iihly It result of general eleylttioll of the regiol1 quickening the dis- II " 
. i d1ar~l' of the 'wuters of the ephemeral Illolwtaiu 'Htreams--has led to theelltrenchment . 

, . 
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\' 
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I 
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I . (If the axial intenDont 8trenm~., snch as the SUIl Pedro River, and to a corresponding i 

II ' dig~eetion of the (~ol1vcrginlt alluvial .ilop('s fronting the mountains or either side, and .! '.' 
:11 plac~~ has denuded lar~c arca~ "r tIle r:.lck floored ll('(limclIt: d the mountains. i 

. The ahoyc. ~ket.ch of Tcrjary Mountain making, in the Southcni Arizona region, S 
.; :\luI tmb~equ(,IJt slow wu~tin~ away of t.hese mountains, portray thc evolutionary hiN-
I . tor~· 'of tlw T(lmh~tom' HiJl~. forull'rly mOllntains. with flunks J!reatly extended be-
; ~·ond thl'ir llrl'~Nlt 1imit~; llflW h, thl'ir mlwh (lenucled amI reduccd condition, they .. { . 

. '; Hrl'~el1t a "on~tr:H;t: to man~p of t1:rir lc,ft.ier and morc maR.'iiv~ 11ei~hb()r!!, w hidl halS « 

'1 .. It'd to th"h h~inl! ":ll1~:t ml~tr ·r.ol;coi!;;t:mtly, the "To!'uhstoue I1i1l~, t., .' . 

i Tn tlwir, J)1't~scnt. ~tntt~. the 'romlf.tonc Hill:; hu\'" ht'clI ~fri}l)lcd of theiL' oriJ!!lwl 1 
.. t" . f'ov(,l'i11!! nf Enl'l~~ 'fC11iar,'· ,'ol(~:mi(~ ru('ks: thc Med(l1.Oif~ ",tJ'p.b'. hnvc tH'(!Jl removed f."om .: 

.":,_", . ; tilt' top (If t 1;.. mort' ·,,It·,·ut<',J Pa l('o:~oic fnlllt-hl()(~k n 11(1 higllf'r (~Xh~llClil1g I'urtiolls of th(! i 
: i ! .. t,'lt., 1"'1'i:n'.,· nl0n1.ll11ih~ hnthnlith. anel \11U~O\'C1'(~d thc quart? mUl1zouite Ilo'"'Jhyry " : 
.. i : I "0111(,. t'xnn~(',l in t.~·p w('~t('rl1 pnrt./ ., ; .' 
; :~ ~ Th(' po~itioll of thr ,,~urion~ ro('k formations. as f;hOWll on the Areal Geolo~ic I' ; . 
. } . >( ~(np of thl' Tt11l1h~tml(' Mountains, Rll~~estR a complex of fanlt-hl~kR. Had the map- . i.:: : 

'. T . 'lin~ of the nt'('a h('l'u dl'nwll to a larltcr s('.nle and therefore less generali7.ed, thi~ block ) '. : 
~l" :. ' . . :.< .i . ~tnlctttr.l' w011M he 'mudl morl' cvi(lent. ( * ;'.: .. ~~, ~» , E.~L~ollcs..aud..F., ]'·.",Rallsome"ill U:*S ;-G. S.· Bulletiu 710 n, PI. ?, ~eq. pag~i': . ~ :.· 
~. ·i ... . . .' : ' 102, have shown the faultmg for the northern area of the Tombstone DIstrict. Cen- ! 

\! .. '.;' ... .. I trally is all eastwardly tip t.ilted hlock, with seal'p-like western front-high point:~ ill . ~ . , ~, 
: . .. i whi(,1t nrt' ,Militnry and A.iax HiI1~, the whole raised hetween masb!r fault planes on the " 

' .. l ' 1l<~rth and ~ollth ntHI ul()n!t it.s w~Rt.t'l'n ~ifl('. :ro t.h~ !)orthward and 'vc~twat'd is' an in-! I " · 
;:~ .. . . .. .' .' .... ... \: .'. h'le'utc system of fuult hlockR wll1~h from t.heu· ~)sJboll. appcars to have fan~n away :.J ..... : 
.. ... from thc central block, so that wIllIe the central hlock IN a mass of PaleOZOIC dtrata' .. ;' , "j 

~ l i xtripped of it~ fOJ111Cr lIesozoic t;edimentary and 'rertiary volcanic coverings, the area . :~ ' l .: .. : 
.;! . !.: to the north amI WCRt is mainly snrfaced by Mcsozoic strata and areas of quart? mon- .. ~ . L .. . ~ 
. , .. -";-". ,. .j' :' :·ouite and qllarh monzonite phnrphyl'Y· . . I f ' :". 'f . 

~:r (,EOLOGY .AND ORE DEPOSrrS OF THE EASTERN (BUNKER HILL) AR&\' ·.t ... · .i: 
'l ' .. .' .. ·1' () 1·' '.rIlE TOlIBS'rONE DIS'rRICT . " . : l' ::~ .. ~ 
~,: -. : .< .. , ... :. ~; '!.' "t<' Al'\ has he~n stated the pl'illcipal surfacing formation of the northern part 01 . i ' .. :~ 

;- the Eastenl area of the 'rombst.one Distriet is the Alesozoic series, These t:andstones, "1' ': } 
. . .. , ur quartzites, argillaceous 5and&tone, shales and interLeded blue to black limestones . . ... ~. ' 

i . ha\"c in J!enernl a northeasterly to ('asterly dip-to the south amI west Df U. S. lIiI1 .. 1 . ~ 
' ; . . ~Iol1. No.2. tlu,' undcrlying Pul(~(tzoi«~ formation ·c!ome to the snrface and ~uPlllant the j' :'. ~ 

oJ 

j ' )IC~(l·'oi(· ::;tJ'n tn . I ' 

( .A~ d('tt'1'mincd by thc early investigatiolls of \Villiam P. Blake ("Tombstone t ; . 
• • • of' - • i ' .. and it~ l1ine~") a report to t.Jl~ Dt"velol'ment Company of America, 1902, John A. : . 
. . \ Church (Trans. A, T. ~L }I~" XXXTII, p 14) Hml uthers, the Mesozoic strata of the f ;> 

I northel'll part of the Ea~tern Tomhston~ area nre ill n flexe(l amI crumpled condition, i ~ ., 
t f"I1l1inlt a f erieR of parallel antir.lhll' and ~yJldiJle~.; the IOll!t nxl'S of the -I principal 
! :-:mMlc!s nr rnlls HS pnintr.fl nut hy t.11('m. h:"·ill~ a h'l'Iul of <iO-SO (\l'ftr<'cs north of Wl'st 
; mul n "itf'h to th(' wc'sf. of 10-1!,) f1t·O"I'(,('~, 'rlwy aIRo l'('('ognizetl, that tht'sc sl'rliml'ntm'~' . 

:.' . : fo)clR ~lr(' ('tit hy a s,u~ce~~iol1 of. "!') n<,arl~' Yl'rti('lf' plutonic dike:;", Ktrikill~ a few . J 
:1 . . . I . . tlt'~!"l'('('1't (':l~t of north und W('st of ~o"t.h, Th(,::Ie (lik('R fill, ill part.. a. ~cric~ of fiR.,\lIre~. ; 

. ~ 

:i ;'-, ~ _ ~ ~ : '!' .. (:I ~~~'C·" . nl~o _ t:~ ~o.W2( fit<:'(n~'~I't. ~vi.U ! . n ,l1nrth('mit~J'ly h'cu<l. wit.hollt(ti~<: fming:o;,~ , mlt.-.. __ f 
' . }'f, ~ '~"' l' . , tJ.I W'~J~~ ~hk~'2( m~!.Luuh~.!!IlCM. 1.'h<, ~l,k~s ,or ,"(,lUS, t.~n,ns , oftcn usc~l ~nt~rehungg.abIY. d ... . ~ 
" 1 . • •. , ' . h)- thcc!\C wrIters, of \VhJ(~h 5 arc rl'cogmzed, are consI<lered as the prlll(~lpal diannel:; L,·. ': 
: . r.~II'~""""""'f~thJ·'l ·whidl .. the-ore - f()rmiil'~ ·' elements ~were--"introrlncl'd; ' nild ' themsehres --eollstitutt ~-~ 'l ' ':\' 

. '. ; . 11 . . . I . 
f : . _ .... __ ... .... - . . " _ ......... _-
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':',. '![: ..• ~" : ... ; :~.'~:~ ~ .'I.~ .: '1::~:'~· ;!. ' .'. ;' ":~1 : .' . .. '. ........ ; 
:~ .~f.'()(i. On Mell r,:('11 Mir.~s.-By C. J. Scr;(!, P,'I. D.: . : ... ~ ~ ;.: V !'; 

. . " . .' : • . ... ,.. . . .. 'T : .. ... .. . ~ " ~ ~ ' ; . .' ! 
.' . lode deposits.'fhe dikes al;e des~r!bed by Blake as 'often : bdaring-;: : gold,. ' spv:e~ ·!lnd :. ! " . . 

orca of Qther ~etl.\ls, and ~eOn?mlllg m¥,.ch qu.nrtz; or the '~uartz fo~m~~l ~ . distInct I' : .;. . .' 

, . . nml pal·a.Uel velDS or fornung ~n acute aug I.e Wlt~ ·.the . t~end : of the dikes. B~l\ke ~Oll- ; '.1' .: 
. eludes that the dikes or veins' w.:ere fo~ncd ·together;: or. in '11Mr sequence ::: of . tlmc~ ",' : '. : 

. ~ :: ~ltI(l that the silicious deposits represen~ :omanations.· 'from '·.'4ee» seated,: : l)robably: : .; . . ; . 
.... ; .. . thermal s.ources. Cuttufg in<liscriminnte~y,': shal~s,' quartzite~ and limestoncs~ ores ~l'c . : . ~ 

. . . ;::: found in ~hc:ire<l and 1!rcc(!iat.E:(t'po~,ti9ns.~ft~~ .di~es, al~ngsi.d~ · of t~c. di~.es dikes in >~ :; . ; : : 
... .; ~1l of .t]le~~. · formatIons, . . t~? :, bm~~~:one5. arc ; ' favorlll~ . formutlons.:; .~hel'e ", '.I., ... :, 

" : ' ' .. . t.he:-;c .r1l~Sl1rCs. cross : the anhdmes,: :lntorl>ed<lcd ~ dCPc;Slts ; ~ftcn occur: : 111 . tllC' . ·:~ .. ::' ·. 
•. . ;' •. . limcsto!le .. I)tra~ . ill . thcfolds~ > eithcr·ljil : the' 'apex; or axis ' of ·::the: dolds; ;: .. ~:· ,. .: 

, ' :' or·:on . t.llc· limbs .of the folds a.o;' .snddlc·:re¢fs.:. It wrutobscqed,niore6ver' that)l1iJ~eral- · · . r ., 
" . . ' i'~A'tjon ~" mol"C 'cxtenRive (lowl~ward~ witlf the :pitcb'. trom the" dikes, than up :slope in :. ! 

:. the s:lrldlcR. FrMl1cntlv minin(!"oncrntion~ llnve opened up Rl veral of theRe saddle reef:;, ~ 
1· . one above tile pther. luntallY 'jnterconnected hy .1ongitudinal,verticlc· fiSS~lre!l' ~r veit:lR, 
). i·,. ilr nMr. th~ axiR of tile fol4s: Considerablc· oblique cross-:-f~ulti~g, tho ·of .. compara- . , 

th~~l'~~mnll:c1isnltl(~emcnt,occurs. ,,: :::': ; . : ! .; ' , .. .... ~ -~ ... ;. :. ' c, :,.' : .. .. . . 

. 1 . In: the 'Eouthern part ~f th~ Easte~' area,' i~ tpc' Paleoz<?~c limes~o~l(~s, . . -·,the.' ~rcs ;.' 
. o(~cur lD the north-south fISSl.l~e':.~YRtcm~ · nsJodes,and:less ·regular. bodies m brecclat- : ; 

· i . 'I'el nortions of the limestone. And'· Oft.ell·a.ci iri-egulara,nd branch.ing .' descending .,: .pipes, ,!' J ... 
:- ~r "chimneys."~ many of which::hav~, .l).c(\~): ;~irt~d .t~ ~· depth :of, severalhil11dre~ · feetj:: T.· 
; -' ~om(' -to wnt~r-level. ~ : . " ... >~ '~:":~: :' ;\1 :'·!:~y:~j . 4 !; ':~ " ~ ;. ': . ' ,: · L ·:~~· ~", .' ... · .' ~ . ",: ' .:' :~ . , ' : ' ::' ~ f ' ·: . · ~ : ~ 

.' ; . . .. . :,: ~o dltte Dli.I?ing 'itl" tite.;.,Toihb~iori~::~i~iti:~~,Ji~_e~~":lar.g~I~· . a:;" ~e~ec~f?n :~· .Qf!'iAheJ.r.. f-. ~, .. : .. 
! . 11l~h-J!Tade portlons of t:be ores. leaVlnl! the ores of low or ·JD.llhng·/grade: ;' And; thcs~ . , 

~-- ;c onerntions hn"~ heen limitet} ~lmoRt wholly 'to thnt portion :o( tlJ,c $ee~~dary or oxi­
cli1.('d or~R which lie above the level of permanent water;.,'· <(' .. .. ~~,' ,.: : .. ,: '; i; '. .... . . 

: . The depth to Ule water table varies, being relativ~lygre:ker at points otgx.C.ftteRt ! -
! J'cli~f. Thns in the F.as.tem Tlart 'of tbe District it . vanes from 432 feet to .630 .feet ill I 

i depth and, in the Western froin 200 to 400. feet; (See ~atet4dij)cusSion · ofwater).~ ; : · ,- I ' 
'. t III tl1C ores of tbe Tombstone Dis~rict thus far mined; ; sHyer .·' :values, : l>redomi- I 
I nate and gold has been consistently inipo;rtant; · IC)ad is ~·llli.e~ise. important.:in " the ' . i 

: .' 

•• , . · 1 .IL. Ra~tern .area, t.ho in the Wes.ter~ .. or MelIgr~n area:-due ft,.iS· .~elieved to~h~;·.higher : 1' . 

i . 
; 

' . 

, . ]'0)"17:0n m tIle ?.one of ore deposlbon-lead IS only lust beglDllmg to come lD .at·watcr . I ' 

. ! . -level. The ratio,; of these metals in .the pres o.f different mines hOiVever '. have vali.cd . . r. '. · i widell· . .. , . ' ... .. ' .. ::. f . . .' '.:' . . . : ." 1: ' . 

L . Y Blake (Opus.:Cit.; p. 72-74) showea. .that there'i..'l a marked mcrease of go1d:\'cla-; : . ~ 
'Ii . five to silver in depth, citing from mincR in many of whichoperatious had been cal'- i ./ 

rioc1 t.o water-level. ' . . . .. 1' , 

I The ores of the whole Tombstone Mining District may be classified' as ' high "\ / : ;. 
!. g-rade. The earlier operators shipped and milled ores having an avera'ge value of $100 .: : <"': ' . 

___ ! . }Jcr tOll, or better and, hllnflr.~..(Js !>( t~n,s ~~.re §.l .. ipm~d ·f);_9m. T~m»stol1~, ~l~p~~.i~,g ,.1 / : '~:::~ . 
-- i-: ~l,~~~l.~~.!.,!! d~nars,.9.r l!?~~~:, ,Blake, in the above cited report, quotes J. W. Dean, au op~ l. ~::: ..... _ .. . ' 

· . ~ra.tor, as stathl~ that t4e ' smelting or<.'.8 shipped from Tombstone in 1899, averagcd ! .... -
1: 1~1 value fl'om $200 to $3~ per ton-he says-. "Such .or~s were. ~elected so as ~ justi- (: .. 

. . ; . 1:y the great cost of baulmg an~l transportation, but WIth a rallway connectIon, and; . 
; !lOssihly a "m~lter in the ('.amp:, ores of a mll(~h ' lower a~erage~ would.be worke~ profitJ 

.lhly. . . . : . .' 
AIl<l again. quoting' Blake : from the s •• me. report . (pa~e . '\Il) :-"T!!f:r~.~t.e·_.hY.9 . 

'!:h\~:sc.s ~f orcsproducec1 at the Tombstone mlDes-the milling ores and tliose best ; =,- ;. 

mlaptc(l to"'iillielting. Thilll Fl~~e~ m:r l.!i./rh g:r.~(le. They yield gold, silver and IC3.d. 
. '. ; . 'rhe average value of ore worked by millin.g ill 1881 was reported as $70 l>er tOll. It 18 

:~ 

,:$+ " " :~ : i : ,Mid .and bclieved by competent judges famil~ar with t11e. yicld of ores . of the' Tom,,· , 
:~ ;~ - '. ' :. \ .. ·, ~t.onC-Di8t-rieti-tba-t7ih~eneral---average-vaiuo--wa~f!i. pC'r '(1n, 'being ·t~'-li-g'-hc-;.,'"?{-------

." ' 18 5 r J '" t o, l~ " ._ ! :~~ ,t." , i · .. ·· ~ ' .f .~·" ') .4 ~ ? ) • I .... ? ; a i 
J •• ••• _ ...... ___ ... _ _ ~_._ .. _ ... ~_ .. __ • ____ .. _ _ ... . _,_._' __ ; . _ . .. .. , ' . _. ~ ... :' ...... . .. ~ .. . .. ... . . . . ... ... .. _~ . . . ... _ ... , _ ••• • •• _ •• • . • . • • _ 
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aV(.'I·UCl'(.' Yllinc ('n'r rcadlcd ill lllly important di«3trict on the Pudfi~ (!oast. Avcrageli ~ . of ~u~pl('~ ullcl (·c.wtifi(~nh'~ of l'l·t.tlI'lI~ fa'ulll tlw ~illeU.et'N KtlKtnill thili (:lairt"J;******" /. ! 'l'lll' l'xi(li;':t~cl "I'('K tll1I:-; ( ... ' lIIi1wcl ill t.he If;a~t.c.!J'1I nrc~l, udUlit Clf n rcmgh three- I fuM C·hls~it'i('ntioll., n~:-hi~hly tulidUtiK Or(:K, 8i1ic'.ul !)()-70 per (:mlt; manganese anel iron low t.o nil; ~ili('u low OI'eK~ silica U;-30 per (!ellt, m:mganclie variahle, averaging · from 0-5 pCI' ('('ut, iron 4-5 per ~Cllt, tho soinetimcs l'('a(~hing 10-12 per ccnt, and limc a~ high as 3;; pt'r ("('ut; ami manganiferous orcs, silica low, little limc or iron and some . fluorite. other mctals variahlc hut generally low. 
urrhe fir:;t t\W) of the "hm'e types of Ol'(~ typify the oxiclizccl orcs of thc northern part of the ~JastcrJl nt'ea aIHI thc thit'd nrc found in a fcw milles in it..., southern part." In all t.h~s~ ore~ t.he ~ommOl\ silver millcl'al'is the (~hloricle (C(~ral'gYl'itc) tho the · hromicl(\~. (EmhQIite amI Bromyrite) and iO(1id(~ (IoflfYl'itc!) m'c importuut. ali is ahm thc ~ulJlhict(\ (Ar~cntite) in ~ome or t.hc hi:rhc'l' gr;HI(~ dl'(!S; uUwr fonlts ()(~(~tII'a'ing al'C' th~ nntimoni:ll sulphide of I'ih'c'r (PYl'nrgYl'it(!) :"1(1 thc silv(!!' nl'Hcni<i(! (Huhy Silver nr Prom~titC'). Somc.' nf the nr(\R with the higlw:-:t. I('ad (~ollt<'nt hav(~ ussuyed tellurium, imlic'ntin!! th(\ llr~~('nc'e of the t.elhu·idc of f;iln~I' :tII(l guld. Copper, usually in traccs, o('('u~ in the' ('nrhollat.e mut ~i1i(~ate form, ill fllC' northern ort's and tendR til run high­

C'r in the' smIth ern or{'s, The illv8riahlC' form of tlw s('('()lt(lnry Icad is the cnrbonab! (C{'nlsite). but the lcad molyhdate (Wnlfeuite) and thc 1(,8<i SUlphate (Anglesite) nre 111'1t l1D('ommon. 

, . 
I 
) ' 
I 
I 

Typical of secondary ores, the values are bunchy awl thc oreg are apt to be cel- _. ' lular and friable, and, in the more silicions orcs, the high grade scrcenings indicate ' I . ··i~l that a cOllsiderable part of thc valucs arC' contained in thc fracturcs. Pyritcsometimes. j'. " ' : 1. encouutered is rarcly p('riph('ral in position and unaccompanied hy coppcr. ~. ~ '; __ ,.: .~ The third type of oxidi1.ed ores. the ~f allganifcrous ores of the s.outhwestern.~ I part of thc Eastern distrid, oc~ur in the Pnl('o?oic limestoneR. These ores vary from t.' . : manganif{'rons sihTer ores to argcntiferollH ma tlgallcsc orCR. They are found in the i : ' ; ~ ! .. ! ('r~f!(ll1. Ill1t'kr Cll~R. LIi~ksurc :u)(l Bunker Rill mincs. They usually occur in the ' '! . t · plane of alonz fisRllres. at the point of intcr.:;c('tion of Jcss di~tin('t (,.ross-fissures ; i :lnd are ores of the irl'eJr1.l1ar llipe!=; or "ehimn('Yd ". ~l1nmernted in the }lreeedin~ ! '. i (liHCllSsion of the fomls of Toml>:;;ton~ or~ hodies, 'rhey :tlso O~('.11r as isolntcd small i . ~ ·1··. hf'dies anel itl the Prompter working-fl. thc eastcnl ('nd of the Oregon minc, as long i I narrow ore ('Jmtes. ill the plallc of t.he cas.t-wcst fltriking Prompter fault. I " .. 
: .~ . The manganese occurs in a variety of forIlls, Pya-aln:;;ite. \Vntl amI P15ilomelanc; ! J,rincil'ally as the ·lutter. The ~ml~ll(~ in qllart.z, ('':lldt<!, HOIllC fluorite!, silvcr chlor- I ide. ]c.>ad ('nrhonnte aud si1ic~ute of (~()PJ1CI'. (,Phe latt.cr formed from tctrahcdrite) •. 

. .. ~ . 

I , 
! 
; 

~ . 

During the late war th('sc mineR nre saicl to have produccd 40~OOO to ·50,000 tons i of manganes('; thc fines being shipped for thcir sih'{'r "alues. It is not known that .! any large amount of manganese ores rcmn-in, Bnt. ,verc it not for the sih-°er ~alues it is doubtful if they could hc Illin{'c1 at n profit. tnldC'r ortliuary conditions. It is said that many of 'these manganes~ pipeR wcre ·mincd to water lev{'l-ill the Oregon 630 ! fe{'t. ,.;., . ~ '. 
i . Thc ores were shipped as non-lead ores. In thc main Prompter ore chutc, lead \ ,'alues, however, incrcas.e lloticeahly bc]ow the 360 feet and, therc is little doubt that " ,.' . · . t with <levU} that. manganescwi11 c1('(!rcasc and thf.'l'c will he a strong in~reasc in sil­'j . '·cr. lcad and lro1<1. 
I 

; In the }i~I~'(,l'alcl and 8ih'C'r Plume mim'R, in t.lw Hnnw neiA'hhol'hootl, mangancse : . . cl(\('I'~,,~.c.·~ rapidly fa'oUl t.he Kurf:we. Sme1t('r 1'(~f.l1I'n~ of lea~ors now shipping the l. ;a, · t·· I!oh or Rtope fillings ou the 200 lcvel from t.he...Emc.raI(Lilldicate-this d~er('ase-:-Pre- iiI ! '~ .'+ :. : · J . I>\eut Khipments arc rurinlllg 5O-=-r,o ~ent~ l Uold,.JiA'(w-8ilv('-r.-2-:1.1('rccnt lcnct; 0:20- ,\ " '1 

,. 
./ 

0.!l0 per (~mlt. coJtllor, r,-:7-I.er ~~nt. ma.ngmwl'\(', :1-·1 1)('I'~c'lIt iI'oll ;mcl!'iO u,rc'Clli-t'U.ic.\ •• · c · 'f ~ iJJ~tI· (Ill tltC'~2()QJ(!..v.(~l....-nftw-l.('inplrtl (!(, :aK.~lYK H(WclIIt.y-fhoC' ('(mts to :\ (lc,Um' in ' ; . __ . . ."" 
11 
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guld, :;0 HZ. ~il\'('l', (; P(.'" cClIi Il'Hd CHill .~ !,CI' CCllt cOllI,cr. A 50 to GO foot vertide 
. wiuz('. ~nllk fl'OIll thc not) 1('v(~I, i~ :-:ctid to h:lVC cllcolmtcrcd a hu'gc hody (Jr orc high 

in lcad . 
. Thl' orl'S of tlw l~lll('I·:tltl nlHl Hih'(!I' 1'Imllc millc':; arc illtCl'l'rdc<i a~ hdrag zonal­

l~' n littl(' l()w~L' ill the (Ire ('011111111 t.hew the! lIultlgallifcroll:-l 01'C:; ju:;t (liS(:llHScd. 

/. ~'lwl'c has becn JUudl ~l'l'(mlati(}Jl as to the (trig-in of the hoclic:; of manganifcrous 
! 

ore. SOlllC ha\'c advanced thc Hn~g-cHtioll that, nt least ill pai·t, they arc segregations, 
hy wall(ll'l'il1~ meteorie watl'r, of Ul:lIIgallc~c origiually distrihuted, iu rHnall amounts, 
thru the Paleozoic limestollc, But II (li~covel'Y of n ('!ollsidcruhle hody of orc, ridl ill 
the nH\Il~~llleI:\C Hulphid('( Aluhcul<1itc), ill til('. L1l<~ky Cuss millc wonM iudic:ate that 
th(,HE' llI:lllgmll':w oxidl'H fnl'm nil (ll'i:dllal P:II-t of tlw OI'C (!olunm hCllcat.h, <lcpositccl 
nl'l n pl'inm 1','- 01'(' H,"IIg-l'W'{ ic·:tlly wit 11 {hn~(' (I r til(! ot.1l('r as:-;Of~hlt(~cl HH·f :tlli. Thf!rC 
:~l'('m::: IU' l'(';'~CllI tn clonht. ho\\,(',·('1' that. UH'I'(~ ItnH 1)('('11 a c~nnsi(I('I'~lhlc dowllwar(1 

. ~(':rI'('1!'ntinn of tlw lll:m:r.t1Il'~(' f!'(lm hig-hcl' Icvc!~, now ('I'oele(l, Ilrought ahout by 

t 
I 

I. 

t .-~ ... ! 

d 
. (lxidnti(lu mill d<,s(,clu1in~ ~rmlllcl wah'l',' ('l~ 

I( J.t. cl.J"lL~a.rs. t.o. b~ . thc,.yoUC('l~~'~~~ of Opilliou mll(~llg Gc~logj~ts a~}(l l\1ill.i~g Engi- t, - . 
, IlC(:~l'~. '.~ll.o lim'l! made a study of conditions iu thc 'fOlllhstOllC :Mining District, that Li 

· : . TIte milllug of the 01'C depol':lits has 8carccly hegull. 'rhc rCS.crveR of milling and high ~ 
.' .: . i!i;iulc ·nres imliNlted are vcry large. This applics not ollly to ores below water level. f . 

· which rE'lllnin practicallY ' l1lltoneltcd, hut thcre is a Inrge unmined tonnage above. ; 
··l · lIorem'el' th<,l'c al'e u ('(m~idcl'Clhlc lll11nher of propertics with cxcel1(,llt showings on 

~ . j 

. :~ 
I 
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,. f . " _ .. . !., t 
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j 
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· ~ . . which ycry· little work hnfo' Yl't h('ell dunc nud -thcl'e ~iN - much virgin ground in the I 
r Enstcrn nr('Cl and ill tht' "r estel'll a~ well, ".11 ich . ptQ.miscs whcll explorcd and devel- /l 
· oped to ,!;rentl," ('~de11Cl 1I1illill~ operations, .Y·. -- ; 

·1 The formation of thc 'fombs.tollc cud of the Tombstone-Mulc :Mountain Rmige, in'i 
uge amI ('haracter. duplicates in all important essentials the series found in thc Bis-; ; 
hee end. ' . ; 

~ J -"':"'4 ~ 'fhe oldest rock formation cxposed in the Tombstonc. :Mountains are a fine-· .! . 
1· grnined schist, rcfcrahlc to the Pinal Schist, also CXl)Oscd ill the Bisbee District, and ' ! 
I all intnlRivc gneissic granite, bot.h of Pre-Cmnhrian age. 'rhcse by up-faulting amI ! 
~ . l'l'ORion, ure exp0l:icd in a limited area, ns imlieate<l on t.he geological map; aboye re- ! 
: ferrcd tn, 1Iear its l·cutcr. Thesc rocks, because of their decplying position amI great t 
;. ng'l~. together with, Intcr iutruded, l~xtcnsive m:l::;~.es of grnnitoid rocks, may be re- i 

,: ~:trded ns thl' lmselllent. foundation::; of the 'rnlllh:-.tOlw l'('gion. 
~ RCHting, h~- s(~dillle1itnry-ovcrlap, . UpOI1 thc Pinal Schist and intrush·e gncissic . 

granite, and upon what wad oncc part of thc olel hUHl.,surfacc, produecd by erosional-
. bc\-elliug' of thesc oldcr Imscmcnt formations, ill Prc-Camhrian timc, is a thick s.er-

ies of mariue ~trata of Paleozoi(~ Hg'E', 'rhis sl'ries. includes sediments, uow lithified. . { .!,. representing portions of Upper Cambrian, DcY(mian, Missi)::sippian and PClltlsyl- i 
· ~ ~ll!iall tina's, 

The Upper Camhrian f!tratn exposcd ill the 1'omhRtonc nrc", represeuts two did­
tim-tly ('ontraHting phaRes of sedimentation, amI pOHsihly in part, a third. The first 
took vince dose in the wake of an advancing strawl line. which hesitantly moved 
ncross the old Pre-Cambrian land sl1rf~wc; due to its down-warping to and below s.ea 

. : lc~n'l, llutil thc rcgion of 'fomhdtollc and a 11 the ('OIllltry for lmmlrc<ls of milcs around 
llir helleath a val't, open, l'hallow. 8Hlt.-wat(·r Reel, "Tith this sea ('ame the life of thc 
shoal-wntel's of thc great ('xtra-(~ontillclltC11 ()('l'ani(~ l'c:tlm (If whi('h it was an exteu-
Hiu.H. 'fhc ~l'(~(IHd phuRc of ~('(li 1lI(,lIta tion, h('~nll with the atI vellt of upt'n sea condi-

. t ti()lI~. on'r tll(' l't,giou-mul laRtl'<1 for ;o:;ev('rnllllillioll:-; of Y<'UI'8. 'l'lH' third plmse reprc-
( ·' ... ·.P: ,,~. ' i ' :" '~ l'(~ ~('(1in,lelltntio!1 W111('h !ook -pln(,~ -lInclCl' ::.Iwal.illg wnit'!' ·(;011<lition::..:md . (lcposi- : 

\ , 
;. 

40> . : wu of I\~(hmcnb" off-f;horc ,IIIRt. 11l)(~:ul of n' 1·('t.l'(,:Itlll~ Rtl'mul lllW, ,Inc (,ltllcr to ccssa-
... :; ; .. How ill ~uhRiflcn~c Ulul ~cdi1l1cnt:try fill: or to th(; ~rn(ll1:tl ';"p-wm'ping of UtC ·bOUOD.: . 
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thc.' r('gioll ill the (~lItl a~:till h('C~Olllill~ Imld. 
'['hl' fil'l't (If th(' :Ilion .. ph:ll'('s or seclillH'lItatioll W:IS the fOI'IWtUOII of a he:l<!h awl 

(~rr-~IHlI'('. ~h(l:ll ntul h:n' ~C·I·it·S (If d(·tlt," .. it~, IIl:1l1c' lip wholly · or Uw {~oal':"wr wav(!­
wUl'kc.',I, 11C.':",h-~"'HlIId wnh'I':'H,:ol'h'c1 :\l1C1~ (""'1"'111. eli~.I ... i1l1ll:c!d lJIaf.(~rials. Tlti:.; pm'lion 
now lit It ifil'cl, In' t ltc' :HI,lif inll (If :t ('c'JIIC'lIt or xi Ii"a. is k flOW Il ax the Bulsa Qllartzite. 
It~ thi('km's~~ 7~O f('l't ill t.lH' '1'olllllxtolw8edioJl, I'Ptll'('sellts a gracillul ~IlIJsidclU:e of 
OIl' 1'('g'iOIl, mul tltl' layill~ clowll of lalHI clel'in'c1 ~(~:Iinl('lIt~, amounting to thnt num-
1:('1' of feef-ntulmol'e, for the l':,t.(. (If ~t1h~i(l('lIr(', ('11<1 of the :Hh,CtIlCC of the stl'and­
lillc illto rt'lI1oh'r re~iom; ",us sli~htl,\' <!x('('(!c1illl! the mte of IIp-hui1(liug, hy scdimen­
tfltion. a1l(1 thl' w:th'r wa~ <I('('IWlIillg' thc whil(', 'l'lm!";. the H{)l~a Qunrtzitc, in thc 
TCl1llh:4ntl(' Tlills, Ims :t ha~:11 c'(lIIg'lmlH'1'atC' () i1\('1I('~ to :\ f('et. ill tlti('lm(':.;~. (~(mlJl()~c(1 
nf "'t,l1 l'O,,"dt"1. ,,'hitC' \"(,jll-nll:ll'('1. ,)('hhl .. ~, ill,It(!c1dC'iI ill qlJaI'b: x:lJul, rot'fUNI Ity hcmdl 
"'\l,ll,,!!, Clr 1 "c' old 1'I'~i"1\:" ~:nil, 1Wlele' I,,' f It(' w(':11 "("'j,,:! oi flit: Pirt:d H,'I,ist :,11,( iu-
h'"dilw" ~!lH'i~~i(' ~1':l1Iit(', . . 

TIH' l'\l('('('('(lill~ .1:!O f('c,t of tIl(' qllHI'tl,jit' is C'X('c·(!<Iill:.tly U\a:,,~ive, ill its outcrop­
lIill~ ;' f(ll'JIIii1~ llNll'lr n'I'ti('HI (,~t':ll'tllll{'nh.:., tlw 1'U(~k lllJ(lel' wcnthel'il1g, falling away 
ill ~mooth joiut 1'1:n1('~, In thl' m:lill, it i~ cOlllpm'ntivcly eoal'~e--:.tl'aillCd sand, 'l'he next 
7;) feet are ]('~~ heayi1~' hc(ldc(1 aIHI. npw:tJ'cls tlw layers aV('I'i\g-e ahout 1~ inches in 
thiekness, and aI'(' of fiu('l' t('XhU'C'R: hnt ('ro!-;:~-h('dclillg- :nJ(1 ero!-i~-lammanatjons. pro­
(Im.'('(1 h~' cll'iftinS! of the !-Ia 11<1 into Off-Rhol" hm' ~t",!dt1r(':o:, m'(' typienl. Ahout 65 f~et 
from th{' top (If the cl'tal't7.ite hells is a heny)' ~tl'at11l11, 10 to 11 feet ill thickness of 
(lirt~- Yl'llo\\i~h-browll wcc1thel'ing- quartzitc'. fill(,d with Jig-liter (~olo)'ecl~ slender, vel'­
ill':ll, 11(·llC'il-lik<,. ~ml<l~t01w ('~'lill(J<'rs (R('(,litlms), 1'('p1'cxellting- Ule> )iving-hnrl'ows, of 
llI~Tiad~ (If ::l'ci('nt:u','" 1I1:U'111(' WII1':tI~. whi(·h liv('(1 ill th,' ol1t('r liar reg-ion of thi~ ~ca,. -
'rh('~(' f()~l'iJ~ aII'I nHl1Iy other lIIt'ltls of vnriolls f()1"II1~, of . :.;imi1nl' ori~:dTl. furniRh a 
B<'l'tillion l'l'(·orcl •• \~ it Wl'rl'. of the cxil't(,lu'l' a11(1 adivities of organi!-:'11l living in the; 
:;hallo\," :.;hore water:::. of this l'ea in 171']1<'1' CamhriHIl timc. . 

Be~'oll(l the zone of beneh-Rlo!'l':-; mul hal'S, ill thc region of deepening water:; :1.11<1 
wE.'akening currents, the filler lalld-clcl'iv(\tl S('(liUll'llts, hl<'ludiug the e:1.sily raftE.'d 
fine mica flakes, derived from thl' IH'c-Camhl'iall ~whi!-\ts <111(1 gneisses w('t'e dep05it­
cd. Thi8j the uppcr part of thc HI)lsa Quartzit(, gl'Hclcs, interruptedly "from relatively 
)lnre qunrtzite~, iuto mi('nc'('(lus. Hrcn:W(,Olli' ~halcs ntHl shalY-lllicnceous sandstones, 
Finallr. S0111e of the layers hl'l'ollw sonwwhnt c~nl(·:tl'eom~, Often the flaggy, or thin­
~plitting. ~:nHl~tOIlC.'R of thil' hori:l,oll ha"\'(' CI A'1'(!eni~h (':I~t, h('('.:l11S(~ of (!outail.e<l glau­
c'.-.nit<' (:\ h~·<1r:tt('d silic':lt(' .")(, it',Hl nllfi ,,)t .. 'ssit1l11) Z'I'('('il'~t::teclh,\' :l(~tivity (If llIi(~ro­
('J'gnlli~u;, at the "pVc')' c·Ig-I' of tlu' 1"('),l'-810.: N ·. of t (w trnn:5it ion 7.0nc, J:..:-tWI I ,1 :-:hal-
1: weI' Ul1 , ,k('I"'" wate)'s, 

Ttc:·.! m!f:~t ' ,:Ol1S shuly :111:: fln?"gy hetll"' <11'C tl' 'lI!"ii iCII:tI fl'om the Boisa Quartzite 
t(l the ~\i,'('e(>(liug Abrigo Limcf'tolle. hut hn\"(~ he'~n illcluded with the fortner, in the 
~ll('a~Ul'e<l tltid~n~sg giveu for thnt nwmhel' for th('y arc coml'o~ed of striekly terrigen­
(ln~, 01' land dl'rived materinh;, As a whole thi~ 7.011C is vel''\" Wl'Hk under the attack of 
weather :mcl ero::;ioll and its position is mal'ked hy u clepl:cssioll along its out('rop ill 
Jim.' with the ~h'ikc of the hed~, .. 

\Vllile viewed from clOSl~ UJl the layers of the Bolsa Quartzite on the surfaces of 
fresh fradm'('s are gray ill COlOrillg-. yet vicw('d l'lll-;l'l1Ihle awl frolll a distance, the 
wl':ttlwl'(,(1 :-;m'fa('(' of tll(' <)llHI't.r.it(, npp(':tI':-; :1 Jig-lit t'll~t.v-hl'oWII, 
, So with til(' sllhl'id('IIC'e :tlul 1:llId\\':l1'(1 nd\,:IIII'C' or lIJ(~:-.f.t,:tllcl-lil\c!, zOJle:-; of :-;e(li-

i lllc.'lltntioll l-'hifh'<I :mcl, Hvc'l' till! 'l'Ulllhst01H' J't·~io". wit.h tlc('Jlclli,,~ "':Ih't· nllCl with 
; i IICI'('H:-;jllS! c1i=--tallcc from :-;1tOI'C a I\( 1 i t. Rhol'(!-(~IlI'J'C~"t!'\, d I;ng (If \\'il\'('~, lllui('l'tows and 

i 
I , 

> M\'"t·_· "cat of ~IIl'f, - fillcr -Retlim<!"t~ _ \yel'(~ 1I(~x.t 1:l i1ul(.lwJl.~~lI1~-'\·(~l'c--illiti:lt.<'tl,o\!l'l--t.lu~-~llOt~-'!i--~ 
- !;' .. wlu:rc (~O:!I'sc'r h(!a(~h awl sho:I l-w:I te'l' (l(!p(l~i f s t'(lI'III('~'I.v_ h:\(1 1,.'('11 let itl,Jilll'f c.l('pu~it.:.;._~ . i~ .. ~ 

-.. ~~- trc"reselltlllg - thc~ second phaHe flf ~('(linw1t(.:ttioll. :dt'c,uly l'cfcl'l'c(1 to-and following : 
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ill thi~ matHlcl' we ha\'C.! t;1(' (1('IIIISIII4II1 01 til<' .; ·,h! i;.;-o Lilll(!:-\tUJlC, 710 fcet ill thickru::i!i, 
whel'C lllc.':lSlll'CtL Ill'aL' the J~;lIl('l'aicl J\,iilc~· ·a mill! .. wi a lmlf :-: . .oIlth of 'l'olllhsl(JIW, 

, , , , , 

Filll', gl'l'l'lli~h, lllic:tccmlS sh.tl(~, alJd fi lie H:UHty lilaales, with thin 1'IuttcI1 or fillc 
graillcd ~al1d8toue. uuw appcar, with illcJUc.lcll thiu laycrti of impurc, OftCIl arenace­
<JUS, JllHgllcsiull li11lestullc~, 'rllc lilllClitUllC laycrs becume more numcrous and gener­
ally pureI' UPWCtl'c.t, hut urc l:oi('IIHl'utctl by ~haly partillg:-;, '1'wo oi' three heavy muosive 
IIC11<:.11(::; of UllIcstOllC of hlli.c-gI'HY . colur OeClir-aIld lIIUIIY of the weathering edgcs of 
lilllcstUllC luyc,,!:) al'C rilJhccl with nurl'ow, l'Hl'alld flat bawl::> of iJrown-weatheriug, im­
pHre ~l!:'rt, which eOlltl'a~t strolltr1y with tJIl~ gl',;,r eulOl' uf the illchuling plalles of : 
lillll'StllllC, '.~'wo pL'omilwllt XOllCS of ~llule uwL ~mtull)tolle platten sepurate thcse lime- , 
stnlw ul'd~, I'Jw ~hales mmally wCHtlIl')' a li1!ht l'u:;ty-browll, . 

'1 hi::; POl'tiull of tbe ulJpm' l':.uuh:'i:i1l :strata for th(~ )!JajOl' purt, l'CPl'f!l)(!l1t;; a per-
iod or cUlIlp:!l'at.n-cly l:'luW tiCc.il1l1l'htilllUll, 'filC sUlttl:;, JIOW qllal't.idt.cs, . wlliett "lakc up 
We .t>oJsa, ',yt~l'C llcpu::;itec.l. 111 a t'u1Uy<tl'atively ual'ruW (,H-liIlOrc IJctt of J.·t~ia[i\ •• Y rapid 
:K'(lllUclllatiou. 'l.'ll\! hue s'\11<.l aliil !llIea Hakes, 31'gWaccuus matter, uf which. the 
~JlaJC~ of the Ahrlgo werc furmcd, acculllulated ill inches, whilc the smul:s of thc Bol-
15<l, l;clati\'l'lr ::;pc;.udug, were I.luin; IIp 1.1)" thc yard. 

'rUe mauy tect or lil1lctitul1C illcluueu ill the Aln'igo probauly rcprcs.ent u. much 
~Juwer Clcctuuui'ltioll than either the :SCluustOHCIi 01' shales, made up, . as they are; of 
lime secrctcd hy :small 1Jl:tl'ille ()l'g:lllisIIIS, bot.h :tii slwJl-ul'I1lOr and skclctoll, from thc 

. i ,," .. tCl':S (If thc ~wa, Thcse JUyCl'li <'~Jtil<!r COllll'lI!-=C!<i or J'iUCJy fl'UgllJclltt!d 01' coml,ara- . i " 
tl\'cly cOllll'lc~tc te:st- of- \H'g:ll1i::-m, l~(llIcdc.1 -")~(~UI'rellt"'l'mrtillg as ~' 1)hcli-lDarl-were ' -1 . 
(~ell1el1ted bY ' interstitinl lime mid lllugncsiCl, iuto lilllcstollC. . _ ..... :-~.4-;-------": .•. - -

Prolllillent alllong organisms contributing to thctie dC}Jo~its, were small lime­
secretlllg algae 01' muriue polmlts, l\lauy of tHem must ha~-e been so delicate that 011 . 

lIt!<:ay U1 the orgunic mutter uf tllc plaut, a res-iuue uf limc-mud only was left, 01'; 
('rumbled lIuder thc :-;Jightc:;t tl'ltumtioll, (.lc.'stl'Oyillg theil' forlll. Hut, one small form; 
(Solcno}>ora), whose culearcou:-; skeletal )'(!ll1aius rcsemblc olllull, oblong, hlack con- . ; 
cretions, haying a eOllcentric iuner structm'e, ll1ake:; np, ahllo~t wholly, lllauy of the '1 

; . thin layers of limestone and the bulk of ouc of thc thicker niassive beds. Many 
forms of animal lifc contributed lime to these deposits; Brachiopods which in ~later ; 
Puleo7.oic · timcs, with lime ('Ul'uonute shcllH forming Olle of the most impurtant COll- ' 

!. trilmtiolls in lillll'stOlW formut.ioB, m'c relJl·csCllh·cl, hut ltci'c Jilliliuly in the finc shal-
• i e~ hy their llliuutc twu vulYc(l ~hdl:s, circuital' or oval in outline, composed of phos­

phatc of lilllc. lUlportallt l'ussiuly tt8 plants, ill the forulUtioll of thc .Ahrigo Jime­
~tone, partk'ltlarly the upper bl'd~, werc, tho now cxtinct, rri'ilobites, representing 
:several genera mul species. 'fhesc littlc marinc (~re3turcs wcrc Crustaceans, with n 
phosphate-of-lime covcriag, cOlllpo8.cd of Hum)" oycrJal'pillg hauds and rings, fonn­
mg an armor, us ill thc ca~.c of the living UI(!JIlUCl'S (If the family, SUdl as the lobsters 
ulld sIu'imps, The TrilJolite body was COUlpr('~Hed mul in outline oval, and with med-

'; , . . 
inn-lougitudinal ridge aiollg the bnck, lIlaki::~ with (!ither sidc thrce loucs, signified 
hy tht' lln1l1~ rrrioolitt" 'l'lw~c ('ru::\t.nciuns li,-ing ill CotmtleHs numhers, contributed, 
uy their moulting~ amI d<.'nth, the Imlk of th(~ ll1att~rial comprising many of the lime­
~tOl1C lurcl's ill the uppcr pal't of the Abrigo, . 

Thus the Abrigo, the second pha$e of CPPCl' Cambrian sedimentatioll ,in the 
region of Tomb!)tollc, that (If shallow Opt'll ~Nl conditiolls, judg<.'d by thc nature of 
its depor-;its ~U1cl thickl1ess, r(~prc:" «·l.ts a period whose duration was vastly long<.'l' . 
thal1 that of thc transitory, firHt l'ltMiC of scclimclltation, whcn the .Bolsn beach amI I 

! Hear-shorc, shoal-water :;aud!) WCl'C dcposited. Thc latter rcprescnts t.he time of tran- : 
~l: ~ ~ ~. : . ~ ~. ,.:iti(J(J all(~ormatj?n ' of st~alld (l(')loRits a(~ross h~1Il(11'cds of m~lcs of ~\lhm~rg~llg lnnd-,"" } . ~ 
.' ~l;urf:lC~e,f()r thel'c Iii uo CYHlcllCC thnt mly -matCl'Ull pnrt of thc-dcpmnts 'ortlns ~l'Cond i . 

: ':~ ... ~"~ ... ~..: !-~ -phase-w(~re 1'<.'lIlov<.'cl ·fJ'ul1l t.1t\! '~('l'ic'~ ~l\~~ (,l'(l!o\ion,-' ~l'hc ' (~o1U1itions . inclicat<.'cl ' :\l'c-qllitc~- i~ 
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" 
to tlu.' ('out.rary, 

Li'OI', I'e)o;liu~ \lpOIl tlw ... ·gill.w('on~. alld (~al(~ureom; pcu·t. of th~ Ahrigo, o(!cnrs 
~(HlIl' fift,' f,'t'( or IIIOI',! of whitt', 1·('!:It.,iv('ly tlliu-I,(~dcl(~cl, rill(: gl'ullu!d, pure ftuurtr.­
itt'~, witl; ~OIlW illt.t.'I·('Hlcltt'd 1":lIl<ly ~h.t1e~, LHY(~I'X or xillliitu' ftuu.,t.1.it(: howevel', firlit 
npp'l'tll' amollg the 1I1'P('1' laY('I';-\ of lillwl'tOll(! "clleath, Tllerm; 50 odd feet of (!uartr.­
itl'~, it is hl'Iit'\'l'd, l'l'p.·l's<"llt the third awl JaHt l'ha:)c, deposit cd during the time of 
witlull'tlwLlI of th CSl'a across the 'Pomhstone area, Thesc quartr.itc~ may, thcrefol'e, 
l·l'lH·t.'scut Hlnterinl d('rh-ed hy rcworkiug' to" hcd~ of the Ahl'igo. dcpositeu off-shore, 
"heml (If the rctreatillg waVl' lill(,. ' 

1'he relatively weak l'C::;h;tmlce offercd hy the .Abl'igo Limes.tonc to the attaek of 
the ng('llde~ of wenthel'iug :nul erosioll, makes itli linc (If outm'op-hetwecn the more 
rl'~i=,h'lIt Bul~n QllIu·tr.ih', h('Il('at h, awl the 1lI00'e 1lI.,t.ssiv(~ IiIll<!stollcS, illllJle(liateiy 
on.'l'lyit\~·--('it 11('1' n <le(ll'('lilil~(l IIt'lt 01' floor oj' a t.CI'I'a(:e, Vicwed fl'OIfl a litt.le (li . ..;taw:c, 
thl' ('(llol' of th(' . .:\bl'igo ns :l Wlhlh~ vm'ic~ from Cl dark g't'cellish-yellow tu Cl dark 

, rll~.t~·-l'ro'vl'. 
~(l strHtn represclltillg either Hllccccdillg Ordovician 01' Silurian times, arc 

km.l\\"u ill the ~llllc-'rOlllb~hllle .M.ountniu Itallg(~, although it is probahle, fl'om the 
(Wl~l1J're1l('es of the Lower ()l'di\-ician (Bedamlutowu age) l.Jougfcllow Limc:;tone, ill 

; th~ Jleighhoring' l'HUg<'S, llot;theast alld east, that deposits which then may haye form-
I ed within the 'l'omh~tolle areu, were later removed, before heiug incorpOl'ated in the 
, : ~~t'dilll~ntary sueces~joll. So it is to he illft'rrcd that for the greatel' ''pm't of the 'many 
-~-.. ' .. - - :- : ~u('cecdillg milli~>lls o( y.£~!:S.l ___ a..!lJ.LJllltil Dcvollitlu time, the regioil remained· above the . ; 
",,!t ~ :"-1f • ..,.,.I!"~ i" .... ~~l .. a'· .. ~ .. ,....-.• --~ ~ .' I 
. , \. ,. I 

I ,! - - - t ~.-HC"'·' In "nev(miatl··Hiii~ the s('n extended it:; rcalm iuto the rcgioll again and the 300 or 
;.,! " 500 feet of sediments llOW desigunted the ~bl·tiJl Limestones, were then laid down, 
c. : A gray sall(l~tone often wcathCl'iugfriab!c amI in t.hickness at 110 point observed ex- . . 
. , (Oecdiug 5 01' 6 fect, prohClhly reprcHents the ~trand-deposits and basal-conglomerate ; l 

. '.' '. i 

. , 
I 

" 

·r of this 8('ries of sediments. Considerahle shale and Homc sandstone occur ill the basal , 
- 'portion, ahoye thc gray sandstone Hill. hut lilUCSt()l1~ predominate alid the bedding 
h('~omes JlJ'og-ressively thicker toward th(' top of the formatiou, The8e limestones arc 
(lense, mainly pure lime; (~olltaill ing only little magul'sin,. mH1 generally clark ill color, 
mu1 next to the Iime::;t.olle ill the hig-hl!r ~IE'sm:oie ::;cries, the darkest ill the Torub­
:-:t<lIIe ~erie8 of s('dimentary roekf'. Tho the general color is h1lli::;il gray some of the 

i, ~tru t a a 1'(' g1'll,'-• 
'.; 14'(}~~~iI~ m'(' .. lmwlant. ill n nmnhel' of thc upper linw~toJlu heclli and 'usually are 

t ~ilidfil'd,:,o that et<~hillg of t.he lim<.'stolle lIy cUl'hollutcd I'Uill watc.', I,rings the fos­
~i1~ iuto l'('Ii<!i 011 the exposed edgc~. of the :itt'uta, Home lnycrs arc Inrgely composed 
(If lit.tle two-Yah-cd, lcm;e-shaped, fau-ribhed shells of a little llrachil)O(L (Atr)1Ja 
Retic.llIClris) spedes; other I Clyers, ma(le up of coral mud, contain large numbers of 
heautifully preserved hrauched, hemi-spherical anI lumellar forms of compound 
('orals. 

The haHe of the 1\lal'tiu Lim('stolle, tta inl1er h(·(ltled and with included shales, is 
:t we:.k memher aH compared with the ('apping quartzite of the underlying Abrigo 
Limestone, anel so is oftell eliminated, :lIonA' the strike, hy heing thrust back under 
the IH'a"ier 11101'(' <!ompet.ent upper hedR of the Martin, which arc also reinforced hy 
till' ~till mor<' lIH\R~hr(' haRal portion of t.he OVCl'lyillg Eseahrm'!a strata. 

: Esc:,brosa .r~imes~oJle, (If l\1i:5Hi~sipJ.)ian (LoweJ' Carhoniferous) age, is appro xi-
.1. , ... "" ll~~!,\ p1)O !..f..!:'~tlu "t.l~}(~kl!es~ .• Jt.J~t:~ _ WIth ~'\l('h apparent. couformity upon the M:ar-

1m tuuel"toJll! and With so httle eontrast hetween t.he ro(~ks of the two formations, 
~~ . ; t~lUt the eX~d liuc .of, (lcmal'kar~io~ iN ?ftell f1iffk'lll~ to fix, ex(~ept by fogsil~. But, t.he 
, I·" : F,K(~ahroXll IlJne~tOll(~ IX to he (la:",t. lf1~llIS11C(1 olll(~rWIR(' from thl' l\1:u·till IimcstoJl(' by 
:', - "~ ' -'", ~ • itK g(!rwrn 1 Iight.(~r ~~ol(Jr mul the l'(~m:trkah)" m:l~Ri\'('IJ(>RM of it.R ha8a 1 75 Ol' 100 fcet, 
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.Ill nil llutcl'''IPllillg~ thiR }lUI'tioll :Il'l'l~al'o a", :l ll'cI~(~ fCH'luiug IIImuher ill: th(~ Kel'icH of ~(\(lilllcut:u'y tOl'lllnt.ioll~, iIIul II:I~ H rCle(~ cl(·ciclc·clly :-;t<.~efJ(!l' thUll that 'which markli tlw vcnllliau Ill1lc~tolle !JellcClth, ..l\lurcoVl'r a l"hOl't cti:4UllCC Clbove ibi hUX:11 plnue, large, 
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flat, lenticulur, ulack (~hert e01l(~l'etiollli ~jlU\V ill the limestone and Cl'illOidal frag-' lllCuts aud :;mull couical ~Clphl'('lltoi<l cOI'uls ur(~ ll:mally ill eyidcllec . .Above the basal 100 fect or :-;0 the luyers of t.he liJllc:o;toue . become much thiullcr ami ill llptilted blocks, which u:)uuUy outcrop ill HIl el'osioll-hevelleell'lnue 011 the dip slop<.' of the hlock. Some of the middle !Jeds of tht' E:-;eahrmm limcstone, viewed from a dis.tntwc, have a dis­tinctly blui8h-~rHY cnst, but :IS a whole they uppear light gray ill color. Altogether th('y nppeCll' dnrkl'r them the nmill hoely of thc j~~<.~nhrol:ia ill t1w BiRhee area and arc " uot ~o l'oal'~dr C'l'r~tallilll.:' ill text.urc HOI' so distillctly Cl'inoidal awl are, as the eap­Jlill~ portion of thl' fOl'matioll at that locnlity, hardel,' and less eaRily lH'oken. I~'ossiJ~ Cll'(, fairly nhulldant nlld u:-:l1n)]y r;i1idfiecl. 
Th<.' Xuco Limestonc, of PCllllsylvHllian (Upper CarhOllifel'ous) age, ill turn rest:"\ npon the Ji~~l·:tbl'o~'l Limetorw, H(·~tin~, :t~ it dOCli with 110 npparent ullconfonllity upon till' !u.tt'l' ·uud with 110 ul)\'i(m~ dinnge ill the apl'('arall<!e of th(~ ro(:k. also ligl:t ~ray ill c'ulcll', tho :18 n whul(~ '''iIlIL'I' h(!(ld<.~cl, tl:c · tr:L'Il;itioll fl,()~u · cmc to th~ ,,01(:1' b, ('X('('p~ (t:1 f()~l'il c'vidl'I)(,(', rathcl' .1iITi(mtt tu <, ... t:lbli:-:.h. 'I'II('I'C! :U'(~, 11OWeV(·I·. di~ting­lli8h i 11~'; f(':t1m'('~, ~l1dl n:-:. t.he ',"'(~" hi g'..'lIer:ll hci II~ tit IIlIWI' IH!dcled, of f.i n"I', dens('r I . t C x t 11 I'l'. 1ll00'e h!'it t1c~, oftc.'11 hl'l'nk j ng \lndc'I' the hmnul<'r wit h a .'i Ilb;r.g souIld, . ~ : th~ O('('UI'I'<.'II('C of n f('\\' thill 1cIY('J'l' of pinkh;h, \\"l'athering, impure lamiuated lime­stonc nlld a fcw mll('S of impm'e thin splitting Jiuwsto)Jc. 

- '. ,. But pnrt of this ellormously thick (probably regionally · 3500 feet or more) ser- .l . : i('s 'of lime~tone heds is cxpoRccl, but make~ up the visiblc portions of the fault blocks . ill: the southCl'll mid SO\1theCl~tC'1'1I part. (If thl~ '1'o1llbst.oue Hills. 'j rrwo falllla~ are reprcl:)cllted by the fossils, all carlier aud lower, wit.h eustern..af- :'; fiuities ami a luter, with wc:;tern,-ulld also withsolllC Pel'mian aspects. : 1 , Recalling the figures which hnve been given for the thicknesses of the various j. .) Paleozoic ' fOl'llUltiollS, the total original thickuess of the l'econstr,ucted Paleozoic ser-; ies would be ~o11lethillg like 5700 feet. Of ull this but the Bolsa, 740 feet was lime-,I 8tone. But, lUuch· of thc upper Naco apparently was destroyed during early" ~lesozoic 
I time~ hr erosion. 

: t it bas ue~lI st~lted that the l'Olllustolle-Mule .Mountain Hauge had . its inception J' by warping mlll faulting in Permian or clusiug Paleozoic time. During millions of \ years iollowhig the fir~t uplift, the agellciel.i of weathering and erosion were bUi;Y i 1 lJeye1ling and grading down the relief. At one known point, the Escahrosa Ilimestone ; . was uncoyered by thcse processes, as pl'OV~H hy the direct seuimentary contact, which the lJa8al cOllglomerate of the oye"'lyjll~ .Mesozoic series makes with it, This occurrcnce of Mesozoic (Comanchean) stl'at . I'(~:,t lUg- by l'cd imclltary overlap, upon ; .M.j8si~xipl)bll (Paleozoic) xtrata, without the iuteJ,\rcntion of the Naco limestolle, i~ ! .! . fouud a.bout olle mile, Clirlinl', ~(iuth of 'l'omh::;toJll." U)OllA' tlw crest ntHI sicle of the ridge on wbieh IT. K Mill. MOll, No. a statHIs, the mmlUlIlcllt itself being on the (!Oll-g-loJllerate. . 
Re~thlg lUlcomfol'tuuly UVOll t.he deformed ,IUd el'odl'cl l:iu!'face of the Paleozoic .: . I fOl'mationn, in thE:' Tomhstone Area, as just l'hOWIl, <'111<1 heginuing with the conglo- ~ ' .' _ ... r -l li<.;rClte l'~ferl'(,(.1 t.o, is a thiek !-\u('ec~l:iiou of (~:-;~(,lItia 11y C\l'<"na(~('OUS Clllll ur~illa<.'eonR ( :4ruta. ThiR asscmhly from it:.; Himilnr Hh'a tiA'raplaic position amI , it~ ~howillg thc ~ :-:amc g('uernl lithologic chnl'ncteriHti(~s, dearly. :-;laoulcl he (~ol'l'llutea with n ~.edimell- : . . i ·. tary ·t:.el.'i{·s o('('ur~'ill~ j n tlt(' B~~h'(' ~ '!C't ion, to th(' south, whic~h has hCCll . clcsigllated __ :.: ~ .. .... - i ,...:"" :hc RI:~he(' GJ'OUI' nJl(l.fl'om the mnrirj'-fo~:.;ils -nlnltlcl:illt - h.- if~-iili<l-Rcction known to ; ( .:. . } . 'he of ('ommldll' (11' Lc!w('1' CI'('tnccous aA'(';-Mol'cpv('r;- thiR- llaKnl.:{!onglomcrate- m·em-... • 1. ~ . ~ . _ _ ..;._j .,.. .J)('r, _up\~·ul'd of 100 feel in thicl~m'l's, in the TOlllh~tone 8.ection, i~ t.he homologue of I . • 
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t lac..' ~illlil4ll'ly po~it iU1wel C:UlI~Ic\lIl"I'af,~ fUllllel .:11. tht! llitHe or til<: Hhd)(!e~ U r{Jup anti kllnWllm~ Iht' UI:" ... " ('HtWIClIIU'I':tle, It. is :I tllic'l, il','c!~lIl:tI'-IIC!el"(!fl fl(~I",litt, f!(JU1I'oli(!fl elf ~lIh':II'1!III:u', JltlfH'ly "~~~I,It,cI I'd Ihl,!~ :111 c I c~ohhle~s, UW 1:,u'('I' :-\0111'(" i nil!\( rc':wl! i IIg ~ix: illdlt'~ U" 1I101'c' ill tli:llllt'lc'I'. 
1"l'tHll til<' lI:ti ",'(' ClI' t he' ill:lft'I'i:tI it i:-:. :l)ll'aI't!lIt.1y a (!mnpol:jite fir ull of tlU! older f()"lllntioll~ (If the it1l11Wfliutc..! vidllity: mllg-illg fl'oIH the bmml NlIIglollwratc of the HolS<1 to .1Il<l inehulillg the Nnc" Iilll(!~tOll('-thu Pl'('lHHl<iCl':ltillgly (!omposcd of frag­)Jl('uts from the latt.cr, 
This eOJ1glolllc1'llte pl'obahly reprcsents (\ hcueh deposit formed at the edge of u l'Cll'idly Clfi\'(lIlCillg ~trnlld, lIy rcwol'killg of the :-i\ll'ficial littcrs 01' soil which mantle(l thc' lI<.'arhy hn~e-Ien'lled ~tuofCH'C, fOI'lll<.'tl uy JlIUllill~ uwuy of t.he old Permiull MoulJ­tnill~. pI'('c1('('(':'::;OI'~ (lr the 'I'CIlllh:-:;foll(\-Mllle MOIlIlt.ain Hnllg(~, "'it h ~Ildl an (Il'igill it would :-;('C~1II IIl~ol","I(~ that :IIIY exposc!d igneous (()nllCl-. tiull~ within tht' '\I'('U \\'olllci lit.' I't'l'l'c!sent.etl hy 1'i('('(';o; ill tlliH eOllglmllCl'ute, hut in n t'ompm'ntin'ly lwid .:-l('art'l. 110m' \\,('1'(1 f011nd, 
lllllllrtlintely o,·crJyiug. thc hasal conglolllcrate just dClicribetl, is a zone, ahcmt . , ()lle~fo\1rt It its thickness, of mUl):::i \'(! l'cdui:::h-purple, I)audy lllud-roc!k, 'file ~ucceeding bcds arc :111 cud1c..\8S l'c..\pc..'titioll of ~CllHlstOIl~~, l;CIIHly-shales, shales, bellche., alterllat-t illg in dnrklless mid great YClriClhility ill te ,tm'C°:i, H01l1c of the san(istones are arko-l ' ~;('. 801l1l' "1'(' of pttl'(~ ,n'll-sol'ted s"1Id :UlII OthCl'X :ll'C cOllglomcritic. Colors are vari-nhl('. tho ill gt.'lIl'l'nl thc h('ds w('athc'l' n light-yellowish-hrown ca!';t, hut intlividuul hc..'d~ lll:1y h(, ' ~I'ar~ huff, pa 1(' tc..'I'l'n-(~crtta to ligll t rllst y-hl'own. 'rlw shalc:s . in color • ,-al'Y fI'tllll }'('lInwish, gJ'(,c'Jl~ hl:wk, rc..'ddish I (I \ nri(!olored shades. 'naere are somc .".,iE- I. i t i; ('hldc'(! thin lil1\e~tOlleR, mORtly dark hlue to hhlC'k ill colol', " . . . i ._ _ ___ .A log ginn! fly 'Villium p, Blake-in a pUhlication hereinafter referred to-of a i 1 1101(' cirlll('(l. )1('(\1' the PI'CH('ut ~itc of the 'fomhst.one Grammar Srhool, shows that!: ~ nft<'1" )ln~sing through 60 feet of recent, cemented-dct.ritus, penetrated 39G feet of : . tl}('~e ~l(,::;oi'.oi(! strata, fh'c hlnck limcstones, one of thcm 10 feet thic.k. the others 2 i (II' l(':.s~ tlw hottmn of til(' hole h('in~ ill n "whitc 1i1lH:'~t(lue," Six. hln('k I:\hnll's. 2 to 12 

1 
I . i . 
; 

. f(,('t ill t.lli('kll~S8 werc also eneo11lltel'cd, . 
'rile hl11e limcstoncR (!ontain au ahundnllce of marine fos~ils and, tho poorly pre-~(,l',·ed~ clenl'l~- ~how their age to hl' lower Cretaecotts and their horizon probably cor­l'c~}JollCls. th(,l'l'fol'e~ ronr.hly to thut of t.he "Mttl'al Lillwston~," in th~ Bishee sec­tion. ",11('1'(' tilt' ll1:tl'iilC rn('ics of ~('f1illlentati()n is nmd1 1110re Htl'ongly displayed, 'rhis l lilll(':;:t('llll' ~OH(' ontero)l~ in hoth ~~:t:4t.'rn a ,ul W ('r-;h'rn nrcml of the Tomhstone ni~- ; . t l'i('t ml<l in the w('at.hC1'il1~ Rlop('~. all(we and Jwlow. f1":l~ment:; of hlack silicificd tl'l11)k~ of tr('(':::; m'c' ('omlllOI1. nl'; nt Hi~h('e, . 
Comstock Hill, an eminellce heh~en the highwny and rnilroad, just beyond the i wcstern edge of 'fOlll\)gtollC, is a much redtt('ccl fanlt-block, cOUlposed of higher ~Ie­! s01.oic (Comanche) sediments; ",hidl rests upon a basement of quartz mOllzonit~, . , H(,l'e ~l thousand feet, 01' better. of steeply northward <lipping, thin to thiek-bedderl' limestones, mallY ribhed with l,romincllt-wc(lthel'illg bands of browll chert occur, .A pparent ly the original ('olora tiOll of the lilll('titone. ns seen wl1<.'r~ least altered, : WClS dark ~ray to hlni~h, hut now i~ i11 n Ial'~e part whitenecl by marbleizatioll or giv- . ( ('II n yellmyi~l~ . color hy garu('t.i7.atioll, Near thc top of t.his Rerie:-l of strata;' where the ...... ~~ · · i-""-°l'ailt'onfl C'llts arollD(1 the ll()rt.l~erll flank of the hill, sandy amI ~hnlr layers nre illter- I heclcl('cl with the heds of litn('~trl\('" 
;\ 11111111,(,1' of Ie:;::; alterccl lim(,Rtone Invers. in thc ]ow(>1' and mid-section of this " s('rics, are lnr~ely mn<1c "p of RmnH T:un~ilihl'lmeh (Clmn-fmnily) -Rh('ns~f(',v ' o\'('r an , ~J ... . :- iW'lr in- lcmgth, At. fir"t. with RI;II,<, •.. R:msome nno otlt('xs..J'la.cs!Lhcus .... w('rc thoUlIht to n.' I f _ . r . : l~ch"r~...--t(rl.il(~lowm~ pilr!. of ~ll~ Pnle01;oic ~('I'i('s. ,hnt .the fo~sil:; l:('lnt_c,)trl.to ~ sitlli1nr_ i-""'"'~ .~~ ~.=,,"- hmcfitolle :d.mta · o(,C'Ill'rlllg tTl the 1\[esozoJ(' St'd"Oll, 1Il t.he sontlwrll cuel of the 'Vhet- : I , %5 ~ . . I 
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fitOIlC l\lol1l1tniml, SOlllC tWt'uty III i It':; I II til C we:-;twartl. !. 
J\ictmnorphislll has in lllauy places altel·c(l t.heKe MeRoz?ic str~t.a. to quartzi~ef! . i 

llorllr('l~iti~('d shnlt,=" mn1'hl<'i1.(·<l t.1w 1imt'~t.ulI(~, t~OlJvel'tcd fll)(!ly lil)U:lOtlM laycrl'\ 10- l 
to )tll ' •• H' II Ii h'~. mul (~v('n ('picluti1.('( 1 .tll( I :,ra '·II('fi1.(!d pm'f:iC illS. 

! . Pl'(lh:lbh·th(~· 1Il0Ht (~olilpld(~ :tIltl h!:t::t. illit'I'l·lIpt(!d eXl'm\ll1·e oC Uw:;C! Gomauehe , 
l'trnt (Sl'C .i\I'('nl (1('ol()~i(''') Map of tthc 'l~Olllh~tol1e MUllllt.ailJ,:;), ill the 'rulllh~toDe ': 
nrl'a, (!xtl'il(l~ with nortiwast(!l'ly dip, 110rt hWClrd from . t.he aho,'c located outcrop of 
tl!(' Ohul<"e COll~lomerate-to aJl(l illdudi Ilg the most intensively mi!lCd portion of 

. 
. ~ 

the }~a:-::tcrn Tomhstone Dish'iet.. Rock~ of thi=, a~c, 8m·face mOl'e territory, however, 
ill the 'Vcstern a1'ea. . 

Of the ;)000 feet of Mesozoi(' str:tt.:,. rc(~(}gl1ir.ed in the Bishee section, ' ·presum­
nbly un of CumHlH'Il<l ng<', it. i~ <lollhtfnl if 1lI0l'C tlulll a c()rre~pollclillg :moo feet ('..au 
ht' tliff('I'l'lItinh'd ill til<' 'l'Olllhstolll' 1'('g'ioll. 'I'hi:; is (Iue, it iM hcli(!ve<i, to the maImcr 
in whi('ll t1l('~l' l'(I(~kH hn\'(' h('ell lIIutilutC'tl by fHllltill~ anll ('l'OSiOll, rathm' than that 
th('y ()ri~!'i";Jlly hilda It'~R('I· t.hit'kllc~s. 

In Plntc ............ , ill tIll' huck of this l·"JU)l't i~ a p:morami<! view, taken fl·om U. 
R ::\lin. ~loll Xu. :~, lookiug southerly, ~wE.'t~pillg the 'l'omhstOlw nillH fl'om south­
\\'c:)t to nortlll'a:4. mill l"hows. :J~ mlllut:ltc(l till tne ' pidllrc, the stratigraphic series, 
1"\1I~iu~ from the Bol:m Ql1Clrtzit<.' to, uut! iucluding t.he Meso7.oic (Bh,hee) se.ries. 

"'"hile 110 ign('our-; rocks were found in the material comprising the basal con­
glomernte of ' tlw j\Icsozoit~ sedimentary :o:cril's, the brief time spent in scach and thc 

i limited extent of the outCI·Op cXaIuiue(l. hy 110 mcans shoul<l bccollsidered ·as con-
, . (-hll'iYe cyi<lcnee that they nre 1l0t reprcsCllt{'(l..~Slleb ·iltlleOllS iutrusives as haye been -- : 

. . flllllltl in the 'romh::,ton(' U1'(':I, howevN'. arc all of types. SUdl as have heen observed 
:It 011(' poillt or nnoUier t'utfing the Mesor.oie._ strata, and prouahly, therefort" . 
~hO'lld be ('onRidcrcd a::; post-Cl'ctaeeOu8 ill age. 

Extcw;ive outcroppings of dark-gray, rather fine grained grallitoid rock, by; i 
fielcl determination judged to be a grmlOdiorite or quartz mOllzonite, occur .lust west. ! 
<Iud southwest of Tombstone llud reappears iu a restrided area in the southwestenl ' ! " 
) mrt of the l'egion. ItR cxtcnt to the north ward is lluknowll as ' it there disappears 
hClleHth the ullnviul plain. Tl1is hatholithie hody euts all the Re(limentary jO·l'lllations i 
aIHl at Comstock Hill, ",hidl iM purt of a fault hlod~ whicli formed a roof-pendant, j 
iuto the qUal·t1.-momr.ouite batholith, totlgue~ and <likes of it extend into the 1rleso- ! 
l.i(~ h<'<ls nnd silllilur O(~(~1UTell(~('~ nre known in the \Vestern area of the District. At . 1 
th(' ~outh('1"l1 ('uti of tlw out(-ro}) of pl'('-Cmllhrinn haHemt'llt roc·kr-;, mentioned, it is in i 
illtrul'i\·(' (·(Iutnc.-t with tllC'1ll. Aplytie dilw~ anti :-;0111(, ~mall Olies of pegmatite, prob- . ~ 
.. hly diffC'l·(,lltint.E.'~ ill the fillul ('ooling of the mass, (~l1t it ut ninny I,oints and in .all ~ 
(lir('('tiom=4 Lnrg(' illclu~ious or xenoliths, of H dal'k, fine-grained diorite' occur in it. 1 
But from itg known ficld relnt.iolls little mot'(' (·nn 'he ,mid of the age of this quartz 1 
IllOll.1.o11ite than that it iR post-Cretac('ous. probably Tertiary, and that it was eOD- l 

n('~ted ~i~h the
d

i11
1
i.tia

l
l d,iRtutrlhances IW~liehfprlotdlUcl cd I tl!e ptreselut Tombsttone Moun- I . 

t.alllR. ral:-;mg an (IS)) acmg Ie over ylllg all 1 oc ~s 111 1 S S ow as.eell . 
It.s (!ontaet with the limestones id marked hy their marbleization and garnetiza­

fiem. The iudieations are that it underlies a ('ouHiderahle part of the Tombstone up­
lift at depth. 

Southward from the main exposures of this quartz mOllzonite, and along the 
wholc Wt'st('rll slopc of t.llt' 'fomhstone to Charleston and theuce northward in the 
Sun Pcdro yallcy i~. all urea of quart1. monzouite porphyry (po:-;sibly thin section 
may provc it a qunrtz porphyry), a littlE.' more acidic in composition than thc quartz 

1--!-iiI~,;.,..,~ ........ ~llo117.oniteo-ExpoRed · by erosion it now· forms a .lmrt ~f the petliment.ary-slope and 
, i (~()lIHtit.lltes gl·CHlpH <If hi11H :lm()n~ which O·:em,· tlw more promim.'nt. peaks' mentioned - . 

; NuoJj<'r-(;ndc Ram Hill, The Dome, MaYR Hill ('t.('. As indicated 011 tbe Geolo'gic . • \ . 
l 'I! 

. " . .. .... . . ' '. ' ~ .. . . .. .. . . . . 
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i Map it intimately cuts the Meso1.oic sedimentaries.. 'J1l1is quartz monzonite porphyry 
i · ili 3'~·)arenth· the <Ie-roofed and much dissected remn:ll1t of n large dome,.shal1(!d ill­

tnl;i;'n. whi~'h raist'd and widcly displ~wcd by magmutie wedgillg the surrounding 
formatiolts, :llld most ('<.'rtainly must Imve cOllh'ibuted to still furtlwr defonn thc i . 
oldcl~ ro(~ks ill the ~~a8tern p:u1: of t.he 'romhstol1c arca. I 

At one point. in the \Vestern Tombstonc Distl'iet, whcre it.'i ('ontact wit~l the Me­
~o1.oi(· heels j~ ('lenrly expos<:,d hy stream action, it includes many. quartzite frag­
ments nun the l\1esm:oie heds in places arc epiodotized and garneh7.e~l. BI~~s .. of 
Xaeo limestone brought up from depth, on the contact, arc marhehzed, luhclfled 
and gnrnetized. 

At no point has thi:.; quart? monzonite porJlhyry bccn observed in direct contact 
with thl' qllnrt1. 1l10117.01lite 110r have x('noliths of the' latter hecn fO\1l1<1 in it. How­
(',,(>r. dik('~. :l littlc 111orc' h:\~i(~, hnt "ery silllilnr in · ('harn(~tel' emt. the (Juarh monzo­
nite anel m't' uf fl'C'qtH'lIt :lIlcl wid('spr(':ul o(~c~m'I'cnee ill the :.;(~(1illwlltnry aJ'(~a:i, It i~ ,. 
proh:thl)' n tliff('r('utint.(' f"nm t.h~ ~:tme dc ~'p-Iyh:g magmuti(~ rmwrvoir which fum- ! 

i~hcd t.11l' m:th'l'inl for tht' q1t:lrt?; mommllitc; owing it:.; c1!fft'r(!lJ(~t~ ill tcxtnre, mm;t :., 
1ik('l~·. to llICl1'(' mpid ('n()lill~ nt :t highcr 1<'\'(,1 it, the older fonuutiollH. 

M()~t of tIll' dike~ ()h~('l"'ccl ill thc 'rolllh:.;hllle :lrea have roughly north-south 
. strikes and a~. ~tated appeal' to he related to the stage of magmation which produc-

('d the quart? mom'.Ouite porphyry. Moree\rer, the fi::ssnl'e system which detennines 
thc ('onr~e and position of thcse tlikes, as will pr(.'selltly be seen, also later acted as. .\ 
('olltrols 'whi<'l, detcI,niued ' the ]>ositioll of most of the metalliferous veins of the . i . 
'r(tnl l~~toll(, ni~h·i(·t. : 

The dikes of more addic type oeellr c .iftiug the Upper Cambrian formation in . . ; 
the viciuity of the Emerald aud SilYer Plume mineR, .about 2 miles Ronth and east of . 
Tomhstone, One 'of thes.e tho not traced out, should pass close to the shaft of the; 
Pl"Olllpter ~liue. . ; 

.A large oblong rhyoliti(~ })orphyl'Y stock appears just east of . the Tombstone- · . !· 
Bishee hi1!hwar in the sout.hern part of the Tombstone Hills, . 

Felsitic or rhyolitic porphyries appear along the highway near Charleston, but 
neither the~c nor the preceding a(~iclic intrusions have been determine(r ill age, tho . : . 
("~id<.'lltly ]lost-Mesozoic. and all appear older thau the quartz monzonite p.9rphyry ~ 
dikes, k 

In the last named locality dikes, sills, flows aud agglomerates, mostly acidic, 
tho some al'~ <1i<;riti(~ and auclesitie, thereforc iutermediate, occur in disconnected ex­
posures. amgges.ting hy thcir position :lud l'l'1atiou~, that they arc remnants of an 

i nlder T<.'l'tiul'Y series; and ullt.idatiug the ll('urhy 'luarti': monzouite porpbyries which ! 
i nppeal' to cut thl:'lll. ThcRc last. may bc, thcrcfore, remnants of extensive sheets i W'hich once ('overed the region, : .. ., 
i . Such flows dissected into remnant hills lie a few miles. north and east of the 

Tombstones, and well may .represent outlicrs of format'ions once overlying the :Meso­
I zoic beds. noW' uplifted in the body of the Tombstone Hills, from Which they were 
! . ~trip)l~d hyerosion. . 
! A small area of Quarternary basalt o<'eurs about 2 miles east of Tombstone on : 

..., > • • - I .. the highway to Gleeson, a (~opper ('amp in the Dragoou .mouutaiu8. about -16 · miles l 
l cast of Tomhstone, 

:c .. ' : 
·'.i .. ~ ... ...... . . 
" ', , ~. ~"i:1. · ~ !:; ... ... .. 

'­:.'j 
". 
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, A clctnil('d :.;tndy of th~ rc1ntivc ages of thcse i~neous roekR, ltlul a comparison of 

I • 

I 

t 

tlwir r('tl'Cll!ri\phi(~ (,~llaraC'tcl'~ ~hOl1lc1 t.hrow llmch valllahlc light upon the 'rcrtiary 
hi~hn·.v of tlw 'romhl'\tonc r('~i(}ll :U1C1 flw {ol'llIation of tlw ()I'(! (lepo!4.its. . . 
<a;OT.,OGY A~D OR.~~ D~~POST'rS OF· THI(\VESTI~RN=-(MI~LLGREN) AREA __ .:_ 
OF THE TOMBS'fONE DISTRICT. . l 

The Wedterll area of the TomhHt.ollc Dist.rid i:.; rolling to 'hilly and hetween tbe ~ 
z', 
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lowest nnd high('st poillt within the milled nl'ca is a difference of approximately . ! 
450 f(,l"t.. :Exl'ept fol' o('enRionn\ pntdlcs of detritcs along the foot of :;lop(~s and in I 
the.' h(ltt<lUl~ of (lmws t1w l'(wk fOl'lIIatiolls al'c wcll CXPONC(1. J\IJ paVt-t or thr. are.a.l}! 
.h:l..\:c....h(,('~L!.!!:~!~~. :_,.~·_~:~~-tih\(\ .!ty llIilH! !·u~~d':;.J-jvh.i(:.h .. . f!OlIDcct. w.it.h tlw ~;. !:irl~i~1J~r~~rQb- ~.:H" 
.~tolle.higlLway. (~ce 'l'(tpo~I·:llI1ii(;.cll iUHl (h'o\ogi(ml M;.tp of thc \V(~:;tcrn [(JrnhstoJ1(! : . 
Di~trict, uppclldcd to this I'(,POl't), j . 

The wcstci'n and sOuthCl'll part of tlti . ., al'('a is underlaid by a quartz monzonite 
))Olllhyry. 'rhc Jlorthenstern is floored and flnnked by a granitoid roek, classified as 
monzonite. Bctween these two at'ens is a lH'lt of sedimentary roel~s-surficially most­
ly Meso7.0ic; sands.tones-with two or mOre helts of shale interhedded with thin 
sc11ul:40Jl(, plattell,-an<1 with orw ('xposcd 1.0lW of limestone. Two ()l1t(~roppings of 
P"l('(l1.(lic~ lim(':4ouc O~C~U1', (HW p('lIw;;ylv:miall (N:tc'n) ill n~(!, t.o the north; nnci the 
nt ht'l' ::\1 i~sissippi:m (Ji~S('ahl'OS:l) i 11 a~e. to f h~ ~'H;t:. A ~1l1:t1J :t r(!:t of .M.(!so7.oie, I1~,t 
illC1i('C\h~(l 011 thc Ulelp. nlso O(~elll'N, jn~t u()l"th of Hnde Snm Hill, sUl'rounded hy the 
qnartz lUtlll1.011itc I)ol'phry. Paleozoic rockR nrC' helieved to undcrly, in their natural 
l'clatinn. tlw major portion of tlw nt'('a ~oY('l'cd h~' the Meso;mic s(~djmcnts. The ~{e­
~07.(li(' ~tl'at<l han' a 1!('lwrnl1," ~('nt1(' :Hul ro1Iil1~ dip to the l1()J,thwur(l. rrhe Paleozies 
arc ~1ig'htl,'· :at vnl'hll1(~l~ i tl dip, 

Severnl north-south dikes, appenring to be a littJe more hasic than the quarh 
mOll7.onite porphyry, the lar~eot rcadliug 20 feet in width, cut the sedimentaries, 
nud OllC observed. continues nOl'thwul'(l into thc gl'auitoid mom';onite for some dis­
tnnee. III n single kllO\Vll iustauee, in this are:a, (mc of the c1ikeR follows a fissure oe- i 

('upit'd ' h~- n vciu, but cloes not nppl"nr to b(' ~('n('ti('nlly COll1lc(~ted with it. ..- . 
'l'hc dikt'~ ~how off-s('ttiug hy cross-fanItill~ elud lllay well he studied for the light 

this may throw upon the diRplaecmcllts of Y('ill~. which likewise show some~fau1t-.:.. 
ill~. For ('xamplt', the gcneral opinion if' thut th~ Merrimac and Frce Coinage veins; 
nrc part of th(' ~nme nOl'th-oonth ore body. (li~rla('c(l hy faulting, ; 

Thc eOlltact between s.edimentary and igncous rocks~ from surface examination, 
where observed. nppear to he intrusive. tho it seems highly , prohnble that later 
1110YCmellt.s, such as wo111<1 pl'Odllee the fissurc ,,~~stem, (,olltail1in~ the veins. must 
ha~'e cnu~ed ~omc dis.placement51 probably r(,lmlting in fra(!hlrillg and brecciations 
nlollg them. It would he well to determine this fnet in cOlluect.ion with the north­
south. main ('out net. hetween t.he quart?; mOl17.onite porphyrytrOnd sedimentary for-
1l1ntit)n~. 01\ tIl<' M('n~l'('ll gl'ouml. . 

Th(' (\\'('s ()('('m' mnillly ill mnRt.('l' fi:;:~nr('N 01' :-:h(,:11' ZOlWS, rOIl~hly in {~ommon 
uortlH~ol1th tdrikc, with n dcdd<"d t.cmlenc,V t.o 1I01,theaRtcrly <l('pnrtl1rC~4 This like­
wise is tnle of the trell(l of most of the Yeill fi~RlIl'(,R in the Enstern m~ea of the Dis­
trict. Their dip vnries from 90 d('1!rees to :lR low a~ fiO de~rees we~t-ward, CroSS-l'eillS 
likewif:.c occur. iu which there is l('~s r(,~l"!lal'itr in (lire('tion and (lip,nlld leRf' persis­
.ten('e. The yeins o('cur in hoth the sedimcutary fOl'mations and the quartz monzo-
nite porphyry. (See attached may showin~ the Veinf' of the "~estern Tombstone ; . 
Di:;;t1'ict). . 

1 Thc ayera~(' width of the vcins mined ill the "r c~tern are:l, so far, has been 
ahout 3 to 4 feet. tho, som('tinw~ in place~, widcnin~ to ns IlllWh as 10 or 12 feet. The 
walls within the ('ompnrathr('ly f'hnllow depths to which the veins have been mined, 
nr(' lleith('r ~ha1111y rl('fin('d hy f-;licken8idiJl~ nor by gouges. This it) also true of some 
,of the yeins of thc East('rn nrcn . . 

The ores ns dcep as mined. or t.o watel' level. nncI to a proven depth of 34 feet be-
loW'. nre oxicliz('d or s('condarY. ~i1v('r-J!old ()rc~. __ Tli~ _ f5ih:e.r_.()CCllrs_i1Lt.he -orc...as -n. , .! . .. ' 
('hJori(lc: i()(lidc. hromide nnd o~cm;ion:\ lly a Rllln 11 nm~lI!l!..C!..f. :~"lJl1Iide •. t~sl1ally_ 40%~; _ " . .,. 
ns dllorule. V;llIn(linm is sometimcl'> lloti('(':l hlv pl'(,l'('nt.; iron mlfl 1l1an~anesc oxic1('s ; 
nceur, ral'(!ly nm01ll1tinJ!' to mol'(' fl'!!ll " "0 R pC'r c('nt, J!(,llcrnlly mel'('ly stnins. Some : 
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traces. of lead iu the form of l\iillwtite, (Leall Chlol"o Al'H(mate); CC?l'u:;site, (Lcacl 
t'arbonutt:'); AugleMite, (Lead Sulplmh'); l\1lcl pYl'()lllorphite,(L(~ad Chloro l>h.os­
phute). un' oc<,usionnlly o)u"el'ved, mul neal' wah'l' levd, ~mIall hUllchm~ o~ ~'re rUlllllllJ.; 
as high a8 9~'1;' in lead, have beell mWOllllt.el.·ell. Copper earhonnte:; aml Hlhc:atcH o<:cur 
in h·iWl'S. . 

'ell(' g111l!!""r is a1t('rec1 country rock, <]l1al-t.z awl SOlllctimes lmri te, or beu vy-spar, 
in apprcduhle mnOllllts. 'l'he ayera:r(~ si1ie:\ eont~nt of ores shipped haH ;'I!~" about 

, 
I 
i 
I 

I 
I 

U%. I 
Many of the shnllow gtl1('lu'~, Cll' waRhcs, of the area appear to owe their rectilin-

i <'at' (~"Ul'Rt'S to lines of weaknesr; iletcrmilled hy the position of such . structure as 
fault. :::hc:lr ~ll\(l hreccia 1.0l1('S amI to iJlterrormation~i contacts. The fJI.'Illation8 and 
[o;trtWhn't'R in :O:11('h po~it.ion~ nre tlRn:llly more or IcsR. oh~(mre{l hy alluvium anel they 
Rhol1U It(, pr()~pl'(,t<'(l ('ill'<'fnlly a~ likely plaeef: fot' veill~, dmtcs, .or less regular ore 1 
bodic~. i · 

rfhe 'y£8tertl portion of the 'l'omhstone Dish'iet i~ hu'gely t.!ru.!.c.!.~!~}JedJ . T There 
has been un sytitelJlati(~ deyelopment of the OI'C hodies ami 110 deep IIl1ll1llg. No cen­
tralizcd workill!!"s for large scale opel'atiolls, sneh us, eross-euttillg tthe country at 
depth. flW a maiu workillg shaft, to transect the parallel north-s.outh vein system and 
the den~loplllent of these veins rilong their entire strike. 

'l'her~ i~ little doubt t.hat hlilld veins will he encountered, when cross-cutting at 
(lt~llt It h d('·lIc. 
CON~Tli'f{jATION O}1' 'l'OAIBSTONE ORES BELO'V THE LEVEL OF PERMA-
~ J!.ST \V.A'l'EH. .._- .. 

At. the time of the sinking of the Boom shaft to· the 1000 foot level (See .parti-
.! (~ulars ulldt.>r discus~ion •• \Vatel' ill the l'omb~tolle Mining District"), aetive \vork . 
. 1 ill Opel1illg- up · and -milling of the ore below water-level was in }>l'ogreHs.. Extensive; · ~ -

hodIes of 01'(.' of good graelt.· were fouud aIHI shipments were heing made from these ; ~ 
! . ores belOW water, ut t.he time of the la::;t.-lJlt111pillg operatiom;, 1906-1910. - ~ 
1 A l'e·view (E. and 1\1. Jour., June 15, 1910; page Hil) of theunmial report of the! · 
I . Tombstone Consolidated Mines CompallY~ rl'olllhstolle, Arizona,· for the year ended l I ~ept. ;:;0, 190~, sets fort1~ tl.le r~s\1lts of Huuing below wa:ter-Ie,·el for .the year. Devel-. I 
\ mill operated aud ores and COllecntrate~ shipped from 700-HOQ foot levels. "Duriug 
I lIj:ulClll (0 ttll' ~_\:(eut or 4<>4;:$ feet was done, mostly 011 the Contention Group, the I 
. i . tilis period \vrl'e pl'oducmi nud treated 13,070 tOllS of ore of 'Which 10,670 tons were . 

l milled mId 4,~00 t.UllS were t;melted. Of til<' lHiIIill~ ure 4~43 tons were zinc ore and , 
H\·t'rC1~ed OJ)·. m~. ~(lld. 10.5 (11.. ~i1n.'r, .m.a l'l~1' (~('lIt I«m(l uncI 22.q per ~ent 1-inc.····"". 

, The bulk of the l.ine ore WH~ milled )wtwern th(~ 700 amI 800 foot lcycls, in tthe Silver 
l 

. I Tilread mine and w~s sulphide. 
t It is reported that in the Lucky Cuss mine, one chute of ore, in tight ground, 

, , 
I .. 
J ' .. . : 
~ . . was mined to a depth of 200 feet below watcr, operations ceasing at that point when 

loo;~e grouud, admitting the wahAr, was elJcoulltered. I . 
I Present development likewise Rhowo ore bodies to and into the water, in many of 
! the miues ill both the Eastern and Western part.s of the District, the follo'~ing being 
I some of thcm:-Colltention, Grand C('utral, Luck Sure, ]i~mernld, 'Vest Side-East- ; ,. 

: j ( i I \:t .. -I ~~·~~~.\~~8~::!~ of Maine, San Pedro, Louise (Randolph), Fox, Bonauza, Joseph No.1, .l 
, t The f(lllowin~ rxcerpt .. ~ from the report of 'V. P. RInke, (Opus. Cit. "Tombstone ! 
I . L mId it.~ ~lilles .') furniRh very conclusive tWi<lcllee of the persistence of Tombstone ! 

I., i or.es with d<'pth mHI into the wnt.er tablr. ~.: . .. 
. to I '"~ I Cn<1rr the caption the "Contention ?trine," Blake states:- - .- , 

, \ 0" ';';;' - _ .. -·l~--· . "Tn the winter of the year ]882 I made an extended au(\ ·('.nl'cfnl study of the ! 
" , . i . workingR of tthe Contention, H('a(\ Center ancI 1'l'anqnilit.y ~fjne~ in (~011lpally with 0 : 1 . \ 

.~ 

I 

I !9 . .• , . , .•. , I 
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thc late Mr. Isaa<.~ :K Jamc~, thc cngineer and tmrv(~yor, and have notes of the lode 
and ore bodicl-; lilld stopes. I was able to trace these ore bodied from the surface to 
the GOO foot level, .iust ahoye thc water liuc, and fn Bute their continuity and satis· 
fuctory evidence of the dow1l\vnrd cxtension of the lode and ib~ ores into and helow 
the wutl'r. I was not lll'csent when thc water wa~ lowered by pumpjng, but' in com· ; 
pany with Mr. JUlllCS bad previously been to the lowcst winze on the lode and saw ~ . 
a strong lodc of quartz cxtending into the water. It had the appearance of being 
leudled out ut watcr levcl und for a few feet above it., m-; if by f\casonal changed of the 
wuter ll'vel, the ores hud hccn rcmoved, l~~ving n c('llular skelcton-mass . of white 
Quartz. The inference was unavoidable t.hat lrreater depth under the water would l 
show good ore itl the lode." I 

'It·Ute C~l!!;~~l~US 2.f op~nioll n~~~ stat.('meut hy c?mp~tellt. obscrv~rs al!d }udges at J! 7.7 
that t.illl(, ntHl t'iu('(' lR tl!!!t or.~_ vn IJJQ!L)Vi.!1..J)c 11.!~~1llt.~~.1.~~£9 I!! }l~pt~. Th!:i.!s m'y' l>e· l t 
licf..nl~o. It is hn~('(l np01l the k?lowledg-~ gained as :thovc .-tnted alHI upon Ule fact ! 
that rT.nv(' 1·C.\('('utly vi=--it('(l different part:t!.\f thc GOO-foot I(!v(~l of the mine, where i 

",il17.(~~ lu1YC bcell tmnk to :l1ul into the g-rnm'la IIOW covcl'(~d hy water amI have seen 
g'('od ore there.)( ~ . i 

i Other points at whieh ore has been shown to extend to and below the water wcre t ··. . i \'i~ited by 1lJ<.' in t.lll' extreme east workings of the Contention on the 600 foot level, l. : · 
I where two wiJlze~ show good ore. r .' 
1 ~ At several points where mining operations on ore-bodies have reached .. water_" 't. t 
I 'Ie,·c), tIie e"idellce of continuity have . been highly. satisfactory. lLlv.Duld.b.e...aJl •. a.J!.Q- I 
I . ''''~ahr hL~.~.~!.1h~gjt:tJ.n~:Q.r~~:·Hber~ly~.forme(rabove.Jv~t~r <.l~d not .. ~xten.d :with .eq1,lal L' ::: . '. i l:JJ]UQ l~clo.\Y-its_1cl:cl,..-\·It is geologically certuin that the ]Jl'eScllt surface level of the : ' . ,. 
! (:ountry is much lowcr than it formerly . was, this lowering or cutting away being the ._.J. 
: re~mlt of the mighty erosive ageneies to -which Arizona has- been-subjected. The an- ; : . , 
j dent ~urfncl' was prohahly ' som~ hundrcds of feet higher than 110W, .so that the ore; II . 
! depmnts we ha'·e been able to nllne were -once-below the water. And if we lower the 
1-' water artificially we may e~l)ect to uncoyer ores as rich or ricl~E"r than those uncov- . 
i ered hy the gradual subsidence of 4.1.E" water from natural causes. t· . '. 
I . This question of continuity of ore below water has. been much disctu~l'\ed. That f . 
! the orc should ~o continue, t.hcoreri(!ally has been sufficiently stated and ~hown. But l' t 
I .ll,i!; ~,. ~ llll!;!ll'r ... f)i fru:t rather tha.n. theoO'. '\Vhile not pre:i .. nf when thE: two J:,!reat ~' i . ". r pumps were ill actIon, one anlie (fratid central, and the other at the C~llt .mtion, I 1 

alll mo~t creditably infonneti thHt \.:1(' water was drawn out enough to permit of I '.' 
! \\"inze~ being suukat intervals below the 600 foot mark for the purpose of testingll.! 
i the lod('. Owing to the hroken ('haractcr of thc b"l'Ol1IlCl, the water re(~edcd at point~ t 
! quitt' remote frulll thc ~haft~. almost as fast as in thc shafts. . 1, 

. High grade gold. ore was found in. the winze upon the east ledge, about 400. feet r ~ 
. north vf thc COlltl'llholl pump ~lIaft.Y..t\ letter from the then president of the Conten~. ;. 1 

. I ti?ll C'()1l1pany stated that at a depth of 75 feet in this. winzc, "a drift wa~ run for "". A- I: 
: dIstance of 140 feet, and that the ore tak.~ therefrom averas.ed over $100 m. gold ner A .... -.A i ton ... Ore of excellcnt g-r:Hlc was found ill other \vliizcd buf11us wInze was "theu'oniy . i ~ oj 

~ one ill which considerable drifting was done. J, I . I . ' 

i 1 tt Anotfhethr let~cr: "Wte
l 
ar~OrOufnllitngl a Idriftdoll this t't~est ledge lnor} th,,!ard ffrom the t 

I )0 om 0 e Wlllze on Ie \) 00 eve, an are ge mg a goO( s lowmg 0 ore, an i 
"l assay from whicb. received that morning showed 22.6 ounces silver and 2.9 ounces I 

: I gold. or a total value of $71.24, figuring sil vel' at 50 cents per ounce. Auother assay rc- i . .. 
. -:. I " (~t'h'e(l today also shows the same striking high proportion of gold to silver, which ' i. 

~I;:\,J~ .·.·.- ....•... ! we a~~~~:::g ~het\',G~~~d°c:.~t~:r ~[i~;::-he givrs the following important facts i U- " in regard to the extreme southern portio.n of the Contention lode:-"~{r. Gage, as · j .. 
I 10 . . . I" :j . 
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, . . : . : -, J...-'~t " , '::.: Presidcnt and General Manager of the Grand Central Mine wa., familiar with · the '. y':;' :.d . ~.::~. , ' ! . ore dc\'elopUlcllts, and at my request iufol'med me regardulg the ill(l~cations at the . :: I-J~ :'- :~' : ·l . , '.,."::,1'.; . sou~h elld of tbe property, where it, is believed that thorough exploratIon wH,l rcyeal . '. '::-S} '/ ,.t .. .. ' . ;.,; .;. \': bodies of ore yet untouched. He wrItes :-' We found some very good ore bodles near -::, ~ "> . i, ,\ :': ~: ' I .;; the southwest comer of the mine, which I have no doubt will extend. below the wa- .;" ';<., "'f' .' ,:' . >: .. :~d· . t.er level as it di~ in the north end, but ~ot quite ~s large bodi~s, In fact we have ':'.: " .. <": .. . .. .. .. ~ three ore chutes 1D the Grand Central Mme, One IS the exteIlslOn of the ~ame ore.: .. . · J .. . ··.,:,·' .. ,J ··. hody the Contention had in the south end of the mine. One to the sout,h of and near. : . : ~ ',1 : .. ' ,'" ''::, .' : L ' the old working shaft, and the third near to the southwest corner, WhlCh chute ex- 'j': .'; .. J ';~>";. ":: :.1..' tcnds partly into t.he Naunkcag, a aide line (!laim on the west of the Grand Central'~" ;.}·~. ~ ',.: . ~ .' ·, ·.. k Y. Thc above data anel extracts from th~ report of W, p, Blake prove the down- ·. 30' . . ~ ~"":' :~" :: ' ' .~ ~ . ward (~outinuity of t.he orCR to and into the water, in'these F .. astern area mines, and .. .'L,;:~, .~.. : ' . .-, '!.: 'there is no doubt ns to the orCd ('olltinuiu~ to great depth. Additional and corrobora- f ',-\: :] . ,-.- ., : L tive descriptions of the continuity of the ore into the water in many of the other . , ·l )~ .. ;~· J -:-,"". ~~'. . ~ :-: mines could be given on past development. ~ . ., . > J ',"; .. ' .j ., . .>;': ." 'j .: The ore at water l~vel in th~ ':Vestel'nar~a,and the ~cll~1"cn lJrop~rty i:1 di~uS&:. · : : . : t · :::~: : ; I .\:. : : : : e<llindcl' the latter toplc ·"Descrtpholl of Indlvldual Clmms.." · ·· ··. i .~;.~ f .. , :·.: ·. : ~ :-'.;:l: l , GENESIS OF ';l'HE rrOMBST~NE ORES. ." ',' '~': l "/~:/' J :. ' .;.;: '+ . ,~ .: ,The formatIon of ore deposlt.s, such as we are consldermg m the Tombstone DIS- :" . :' -':";' A; ' ' .. ::''' ' ~'.: I .. ';' trict, ill, source" are attl'ibu~bl~ to volcanism, that is, to so~e upward movement of ..... :~ .\ 

~
l'~~;" ' ... . i-::' lavas, differentIated deep wlthm the Earth's crust, from whlCh segregated :md rleed, ... ~~>. " " ;. : ': {. metallizil:tg elements were e~pened into th~ invaded o}der c?ve~ing formatio~s, or it :< ,:'3. . :' .. : "" " . .- may be, Into the upper earhel' cooled portIons of the mtruSlve Igneous mass Itself. ' :. : . ;~; . .... 4;< :; .~; .. f"/~': ' " In working out the genesis of the Tombstone ores several observed facts must :,""l ;::' . . ::' .. ;~~'.:..<' .; >, 'be cOllsidered and several facts, more or less suppositions, or theoretical, must be , .. : ·L. ·'.~· .I: "'Li~' ;.~ :, supplied to explain certain ob.served relations and occurrences, ~ ;;-;- ' .;:::: .:: '., ,~<:. !" . ' 'fhere is an obvious general similarity of the orcs mined thruout the District--·, .·C.:: .. <:· 1·\~!~~· · ;~· \TI .. such variations as,-are observed being attributable, it is believed, either to degrees of ::; . f::· .' .~ ". , .... F.:' secondary alterations or segreg~.tion, that is, to the decompositioll and recompofri- :' . ' '; ., .. , ,~ I· tiOll of primary ore, under the oxidizing influence of gravity impelled, circulating '" }:;" -( / - .---i, .• . I' meteoric waters or to difference in depth in the ore (presently to be considered under : ~ i. ;, .~ . , : ' i: : ! '. the discussion of the Zonal Arrangements of Metals) at which mining is carried on ' :.,. ~:' ; t .. . '. . ',' :'_. p,:. -depenc.lellt either upon differences 'in depth due t.o · unequal ~rosional stripping or' . ;'::-;" :-~ . .' .. '. ' '-'. r tp changes taking place corresponding to increasing depth in mining, which reflect a ,: .. :~: . :' .) .. :. ,.,,' . more or less orderly cball~e in the primary (,Ollstitlltion of the ores and a sf'(juent ·.. ::. 'f:: ." '.: '~ .... : .J .; alTangement or zoning of the metals. outwardly from the source of mineralization-, ~.' . ~~ '.: ' •. ;/('.; .~' ·.·;.L . t"ither '\"erti('alJy or perepherally and ex-centrically, , ., "~':: .~.: . ' ~ ,; ' .. ,,' .. ;.::,.:.: :'1:·:,1.- ; Another circumstance lJointhl12' to tl:e community of origin and a single metal~ .;:: ;.~>~: '. '. :. ' ':}~:;":': . logenesis for these ores, is the fact that a common-parallel, northerly and southerly" ; "; ;-;:' "; ; : . ,~.:.i . ;;i'·.- ':.'.: trcndin,~ S!,ste!ll of -fissures. ?~ shear planes rroy~dcd the usual pathway for th~ as- : rt : .' i~ : .: .. ... ; .. : ,; .: ' .~ 'I'~ ' ·,. cent, dlStrlhut~on and, deposlb?n <?f the ore-fonmn'~ elements, the other. aval1able , · · l ::'·\ ~: :'::. ' .. :);:>,;. '" s~rt~cture~, whlch anbd~ted ,thlS f!ssure-systcm. such as. fault-planes, folds and brec- J ' :: . . : .. ,,'''~'. ' . ... elations, m somc ca~es fnrmshed controls. And tI1at tIle master system of fractures ,' ~' .', '=:';', ,> .: ~ : .. (": occur not only in the Mes(l1.oic strata and igneous rocks of proven later date~ repre- ," <:. '~: ':':': 'V:' ,sentinJr two Rucct",ssive ma,lor intrnsions, narrows the date of for.n~tion CJf these fiB:" ':"";, :. ~: .. , .. ~" . r"': sures down to a ra::t:<'r late p<'l'incl in Tert~:\ry time and quite d(~finitelv places the" :'t ) . .':, :"!,',, . .;- ,.:'> . fo~nH~n of the T< mhrtonE' ore~':'in (,lose sequence ,viOl the yOllngnr of tllese two .~- . :~ . t·: .... :.; ' .. .. ' ", . f ~ trusIOU~. · . . . 

. .'. . ~.~ ' .. i·<·'·( >;; . There is little room for doubt that the quartz momr,onite or granodiorite . and '> .. : ;.::'~.:' . :;(' '::. :.>):;: the quartz monzonite porphyry. described earlier, 'are differentiates from the same "1'" .... ":~.,.;.:<k . magmatir. reservoir~And, it will he recallecl that Wl1ilc it was-stated that tho no di- . ...:..,. :~,;: ~ =, .:-~:/.{~;;: 1;\7eho~.t.et between tb~ igneous rock. 1:~8 beT observed,yet it is, ~uiteeonel~i,:r .(~ l :c~;!, .;, ; .. J ... ~." ' . :.:·,:.~.~.· . :·t:'~.:.~· .. ,:.,::~.'· ;c,"--,::~" " " '; ~ " -- .' .~.. . ... . . .' .. .. -: '~~. :-::,;'; ·\·.;~'~r\'~J.;;\~: !'~~ 
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~~ .. . ::r.' ~.::~ .. ::;.::. " Iy established. by the dikes, appn~elltly '~ery closely related to the quartz m(~nzonite,; "I " :~ \? ~;.:~. -;:;r.;:~ .. ' ~. porphyry, wluch 110t ouly cut the MesozoIc strata, but also the quartz Dlonzomte, that .' ." };;' ';~~:,:: .: ':." .;,: {. the quartz monzonite po~phyry is y?uugcr. 'rbis -.v.ould then connect the formati?n .'. '~ .. i, !~ : :.!,,~~. :;,~:'\'. ; " : Qf the 'l'ombstone ores wIth magmatIc 8urgence wh~ch placed th~ quartz mOllz<?Dlte ..... t;·, .. ·~ :,~ " ~~':,~ .... :r;:. " ·, .... ·porphyry and, therefore, occurred as a late pha~e ill the formation o~ t~e :rerbary, :A, :7 ~~h · .. ·· ~;;:V :·;' ~:: ~·;".l'ombstolle-l\lule Mountain Hauge. Jhlrthermore that it was very late, L, mdlcated by .. +" , ;~ ~ :( ;c ·,,.7:~ .::~ ' ~ : .:--. the small amount of deformation foulld in the 'l'ombstone ore bodies. ' . :'-' ., . ~ . < ~~ . ' ~::':j .?I· i{ I~:: " ·: , The f?rmation of the north-south sy~tell1 of vein-fissures is attributed to 1083 ~f .. A ~:<;. ~'::~ '.;. . : . ,~ : ': " volume wIth the lDass of quartz Dlonzomte porphyry, due to loss. of gaseous turgl- '. " I " ~ '.: ::.~ :. ~ .• :.: . . ! • . ' dity and ahrinkage ill cooling, resulting ill settliug and cracking in the upper zone, ~' i.~· :. f; . . ':., . '>'" :. ' .,:. in adjustment; effecting not 0111y the upper already congeale<l part of the quartz:: ·,.r '~~',: : ~/ : :~<:~ . . ::.~ : monzonite por~hyry but ext~ndil1g: to the ill~l\l(ling sedimelltary for~ations and the .. . \ .:;~: :':: ;,,~:" . ~ .. ~ : . :.:'. quartz monzoDlte. Later a momentary resurgence led to the upwelbng of fresh lava '/ ~ . ' ". ~~~, . . : '.::' ':::"'1' ~;, and the fillillg of many of these Hhear or fi,:.;surc planes and some of the older f~ult~ .. · .. ' . ~.; ~~C ,. ~~i~\': '~~. IJ!a~es and the formation of dikes o~ very ;,imilar compoBition to the quartz mo~o-:- .. ;'~"1 ':;::_ :' ~: 'l,· , . .; .. ' '~. ',,' . ' lUte l)orl)hvrv. . . . . .:::- ,.,:~ . .... ~ ~ .. '! .. l ... • " ~". • .• • • 

• . ' .~!. {' ... 1!~~:;~:~~,? /.... . Fol~owillg ye~y close in sequen.c~ upon the formation of th~e. dik~,. a imal'.: L .. ~:; !S":~ ~~«<,: ~. :~1:., !tl.epth ~hff~renbabon of the monzombc m~~nta led to an ul'w~rd mlg~abon of solu-. ~'\' . .: ~ ':'-~~,' .... '.-':'" '::: .bOllS .rIch III metals, amI ores were deposlt-ed on the wall~ of flssureR, 1D part already.',. .:. ~i. ~::/.\ ·"6=;:·::~ occupied . b~ dikes; .in tlw dikes where ~r(\(~tnrect. sh:nr("l or ~·r':(·cintpd; in replac~: / . : <~~: :~f~·'.' ;i:~:;;. ~: ,;:,/.: , ~, ·.·nble beds, .:l1l breccln ~Ol1ea along the fIssures, and In the anbchnal struc~e8;' -· -" -::"'-.c-.~· ~i. ~ ~:~ ·~~~f.~r·., .:> ZONAL ARRANGEMENTS OF THE METALS AND POSITION OF THE. <..-r~:.'; '. : : j:f~ ~~j ;(' (: ~~r~ .~:: ;MELLGREN VEIN IN THE ORE COLUMN. ..' .' . " . ',( .•. .'::' '. \?~ ."'~ . , (" \ ' . , . • 

8'__
' ....... : . , .. f:-: .'~"~'~: ~: ., ' ..... ,. ~'our widely' ~paced, great metallogenic periods, the results of as maIJy ;distinct, .:.! :::'1: .~~ " ' . .;" .: .':: ; .regional magmations, are rec~gnized in the ~eologic history .of Southern. Arizona .. ;".::: :, .:;:~~: :(: . \ .. ! ", 'rhese magmas were copper l'lCh and the ~?urce of the deposlst of the ~oted ca~p~;~~;. ~:":1 If:·~·· . .:.~ ... ·:; ":;" .L:'-. of the gre~t "Copper I?elt of Sonthern. Arlzon!l'" They also produced rIch .and SlZ~':,;l;': ~~r;!~ ~ . ' : ". : .• ,r i+>~' . ~.', able depo:;lts of ~old~ silver, lend and, In Certam phases, consIderable depOSits, of tlI~ };: ;,/.::~ f. .\ '. ~: (' .~' ~:,:';. ~:~ : rarer metals, such as vanadhun, molydmttum and tungsten. ' .. . ' . ,.. " , :::'.' : -I~:.t ~:'~f<·~::· . Pj~:· : .> . ~: .,' :: '.' The prediction "She'll go to copper with depth," often heard expressed bymin- : ~ J :~:r ~t-... -:."'!,:," : ~.::;: :. :. :·:l.11g men, ill discussing properties in Southern Arizona, when ' orea in surface · show,:, . .. , .. ,/~ ~:j' :;:~< '.:·r;·':\ ,:).~ iI'It.~alld in mine developments are gold, silver, lead or zinc, qr combinations of these:,': . . >:y:~ * '.~'F<>1;;":":~~':~ in value, is. a reco~niti0!1' based upon many observations thruou~ .a wide extent of C<?UJl-' ~: ':}; { ~\~;::~~~~: .• ~.l: '-:" ::. :" try; of the almost Inval"lable occurrences of copper, where condlbons for ore formatlo~s : :, .. : '~;? .;.1' ~: ~'~/',~.:' : :~".;~~hav~ obtained-most impo~tant in its ~~ring on the ma~ter in hand.....:..andalso, impl~es·. j' :::;;'!' "'!":"' :; ':~ ~\ .;~, . ~., ~ } .. ~.a clearly marked tendency In the deposlbon of the ore mInerals to form a zonal·ar-.'- > 4~' . ,;, ~ <~:;\::t·:::~::3<';· ·rangeDlent of the m~tals. In t?i~ arrangement of the metals,. that of lead', zinc .and co~ ::.;; ~i.~ ~~: ':l-.~'~ ' .. ;~<~:, .·i::.; per llsually are .the most deflDlte. These zones are 'grada~lOnal or overlappmg ho~- .. ~·~,· :::ril : -;' " ' ~,;;.'" : i:('ver, and sometunes apparently there haR been a telescopmg of the zones of deposI-.~:" i~'::­f : < ~ . .'~~ .~:.::; .·z~" tion. This tendency to the s.egregation of t.he metals in sequence of depth-zone13, may'.:,:, i ;ri:~ I;~ ~~<;(::.<.< l:.:.>be eXl>l~iIled, if it ia assumed that ~h.e compounds of the several metals ~ook place ·;: (~~~ t~l. . ~' . :-q .I :':' under dIfferent. but more or less cnhcal t~mperatures and pressures. WhIle the · gra- . ':t·. : ·:~·~'ii ~~t ;'t;~,,:>~. :L)' ;~~,'-.duation in temperature and pressure required to bring about this. zonal . dispoc;ition9~" ' · :. ~} ~ .. ' : ':.<:' .. '( . most naturally should be a factor of depth, leading to the super-imposingofone' :":- ... :.: .~ ~ ' .. ~: '!, :: ,":~.metal zone .upon the other; the same graduation ill temperature and pressure, it ap-" ,.' ~/":~: ~.~-:<: .<~,< ... ~,< )Jp.arR. may tnk~ place laterally, or ex-centrically, .iudging by the peripheral position ~ : ' " >r tf .. ':." \: it' .• : of t·he ores of other metals, to those of c~pl)(~r, often obFlervcd. . . . .. '. : ' . ;' . ~.: .• ~: .. ~ f·· ',. <;':. :: :.;';< .. : :.~ .. ·Ul1cler n. covering of rock, Rufficicnt in thi(~kness to funiish ample' vertical rangc~ ,,~=1~ ~tj~>:tF.~ ;:": :~~:::·: :.::: .inwbich.,to deve!op and to 8~stnh~ a g'r~d\1aL~~adation in temperatu~e and '.pressure.\ ' " ~~.;. ~ KJ.:·;·> .' >,~the outwardly d}ffuse4 ·or mlgratm~ Imnerah~m'g products-form.· a: ·od~eren~latedor~: ·'~: ; .. ~.::~ ~.. ./~"~, ... :~:~gma, would fwd Dl(l~t perf€c~ adJu~hnent8 In ~ones-and -mo~t- (1(fmlti! :md.cl ... arly~;' · :;~~"i 

t;il~~;i:,~:~~~i~-':': ' \ •.• "f'i.=~-Z,"~;~.·· ...... _,:; . ,.'" ·~;-'--··~-]~ft~;j;r;f~l&ti:~}~t;~~~~ 
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.' rccognized cXl~rel:!Bion ' ill fissurct; with dcfinite (~ollb'()llillg walls: IiI such a, C!\SC, i! i ' i 
. the upper portIon of tho ore 7.0110 has not bcen destroyeel ,by erosion, the st.!quence of l i 
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.-metals, as ·dcptll deyelopUlellt iu milling is. car~i<'ll Oil, will be . roughly as follows:- .. , i 
. UPl>ol,nost a resi«1i~ll11 of quart 1. .llud gold, 'or goltl . and silver; , changing ' dow11wal'd ' to '1 . ; . i

l
' 

'. silver-lead-gold, usually with some ulltimollial (grny) (~o}Jper and sometimes with f i 

. I consid<'l'able manganese; t.hen to lead, whIt decrease of associatecl silver and goM ·. I .. ~ ; 
l ",aIues; Jlf-xt to Icad-1.inc; the11 to Icad-zil1c-(~oppcr and finally to copp<'r iron ore. 'rh(a . 1 . 

.' i primary forll~ of these 01'CS is the sull>ll~ue. 'rhe. sCl~al succe&c;io~ of. metals h~ depth I ',· · 
i could be carrIed farther, but ha::; uo specml nppl1(~ahol1 hero. 1·"rosl011al strlppmg, j . 

1 }lost-metal faulting and erosion, may have. hrought uny of these 1.ones to the surface. f 
i This 1.lmal .arrangcn~<'llt of the Dlctuls m~y lu~ve been in a large yart obscurecl . ( 
I by the destl'lct!Oll, lcatluug mid downward llllgrattoll amI reconstruchon of the ore, . t 
I ' m.lder the oxidi1.iug actiou of descclidiug ground watcl's. ~ 

I 
'J1!w telldcn('y to 1.onal arrangelllcnt "Of the n1(~tuls also may he interfered with, ' - i 

. . due to tb(, rapitlit,r (If n~C(,llt of the magma mid Iwnr npproadl to the surface before I -; 
(tl'll()sititm in a r('~t.ri(~t(~t1 hori1.ou, )<.'.alls to u t(~lt's(~opillg of thc 7.0IW~ of metu):.;. I 

I AmI n~aill, the 1.011l'd of metals nmi' be estahlished ill a lateral . or . I)eripheral I ~ 
': position, ill approximately tho ~111(' d('pth plane, due to the "aryillg position of COD- J 
I duits controlling , the ore forllliug solutions, relative to the source of mineralization. t : 
f l\Iore(wer c,'ouditions are sometimes obsc1'\"ec.l which seem best explained as due ' 'J :, ; 
! to a dbiftiug and d~cent of tho 1.ones of depo~itiou' by~:oyer~al' ':of higher upon them. I' i 

, f .:\l~o, a r<',·crse <~ollditioll is sOll1etilll~s,.::observed,~seeniingl~l)rOduced by magmatic . : I 
' _I . ": ... ,}-. , 1'e-surgellce and ores of a lower 1.Ol1e thus lap upon ores of a: ·higher;"zolle'~ ~ . ' '. ···.1 

" I . _ l.'bese obscrycd facts, de$pite recognizell .dcpartures.-from the nonllal sequence . . j " .\ ! in th~ 1.(m~~!'.rullgcll1l'nt of the metals, explained by more or less. theoretical deduc- . i . 'i I 
1 tions, find valuable application in many cases and oiten.J,J.l.:.ovide criteria by which the . 4 _ : 1 

1, persistence of Ol'e llud values ill depth may be judgeu and iucli(!cs as to what changes ! ,: I' 
f in the l1l<'tals may be expected to take· place, ad milling is carried deel)er. · . ::. . 
· As stated before, changes of primary ores connected with weathering and ero- . : 

.. 
' Il . sion; the decol1lpo~tiol1, leaching and rccompositioll of orcs, may obscure the original l :; ;', : 

; ' ' __ . zonal sequence of the metals, leaving tlie oxidized products of some . ores -l)erC"..hed, · · . \. i 

"hile concentrating . others at lower levels. . . _, " . ". j 
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~ 
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> .• 1' . Y. It is, therefore,!, }n no way ;surprising to , find-reviewmg \he facts set fo\1b -. in : '. : -. ';: I 
. -the discussion of 'genesis ofthe '~ 'l\oDlb~toue '_ores, indicating <'a ' :Sillglc ' . . metallogenic · .';'::':" 

: l'pisocle, amI orcs >related mainly t.o , one cOlllinoll system of north-south fiSdures, ores '. i 
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the result 'of a euhninatillg sequellceof c.liffcreuti:ttioll~ ill a. ' single large, deep-lying t · ' ! 
magmu. in 'sub-nddic' pIUl~.C, 'CHul (~ompnrillg til<! tl(~,?(~rihetl (lr(~~ of bot.h the Eastenl l ' .:.1 
nud "\'~tl'l'll al'l':t~, mltl rilhliug tlWIIl , (!~CIlt.iClny iiiillil:u' or g.·a<1:ttioual-tbo . diiS- ! " I 

~uis('d by se(~()llclul'Y ultel'atioll, as notl~d" to fl.!!!l tfu!t tl~c. i! ~ .cl<'ar '!~ d~fi~it(~ ~~4i 
::ol1al ~j!ijll.~l~~' (~t tll~ .. Jl1~.ta~s all~ t~l.n~ th~ 1.~~l~ ~~. or~Ldel)<!.~.lt_~o.n IB., Of great v~l ! In·' ! 
tli!ckness-and moreover tllat the ores may....be expe~ to continhe far-'b-elo'Y_JlUY .;P,. : 
denth e!.l!lQ!.ru1 either Ex ~!Y~!l, ortIle1o~n!~L!m:~1 to which 1l!i1!~ IE. t~e~~§tri£t : . .5" , 
l~ ~t l,ell~~x ~ :.; 

In the Bisbee region the Paleo1.oic limcstollcd- Abrigo, l\iartill, Escabrosa - i . 
are the horizollS thus far shown to carry the COPl)er ores. 'rhe copp<.'r zone to date, • 
has a prov(m \"erti("~l thic~kn<'ss of HOD to 1500 fect. Some goM alld ~il"er ores, ho,v- 'i ' 
ever. o(~(~ur in the oYerlyill!-: MCl';,mmic strata in th~ ~ont1l('.astern part of the area. ~ 

' .. . ~Vhi1c Hi~hl~e i~ known HS n ("opp(!r .(~:lIl1P, thql1~l1ull3 {~f ton~ of lcael-Hilver ore, . ~ 
_'~~._ ~'I';~' L:. ,!ith ~,(lllll~ 1:iJlt•• m'(: .~i,lll'cl mnninllr . . T)_I<;pr~'K "of nil!. Hhd)(~(!, ni~t. .. ic.:t., dn Jl(~t OC"Amr :ill I 

'}'~'.; , ' l fl~\l1,('s (~r .Il! h('(1<h~lg:pluuc (1<~P()SltS,·{ as. n t ; 'l'ClIllhst.OIl~, . 1H~t ns md.asOluatlc l'eplU(~e- I 
~ > j JUC~lt. boehes . . rhc I't'lnh~mof tll(! lc~d ol'es,tu tla~ ('oppe~ ~l·lS, -, SO far ~'~ : k110Wll to .the I 

.:.<.. ' .J ,,· .. \\·r't(~r, lll'I,('ar t.o I.e fllNtJll c)r -IJCr·JI)llcr:ll. ' . ~ ...... I~ . ~ .' {.', ~ '~"I~''$ ~ I '. '. ' .. ~,' , J3 
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In the.' 'r(lmh~tullc.· ]}iKta'ic~t, .. ~ }lI'C\'iCllIsly :-:hClwlI; aJl h()ri~()I1!04 from the Bolli!l 
QU:ll'hdh' Uti'" thc N:wu JJinlc.'~tClm', t.lw Ul',,('I' IIIt'IIII1(H' of thc Pul('(,~oic dcricli aTIlt 
ill('ltttlill~ tile.' .l\h'~O~Ujl~ (Conmndlc) Ktmtn :at f Iw tup, m'(~ rc.~JlHKitori(~li of orc • . 

r ! i : 'J ' , 

~ :1 • ., .. . 
~ 

" . , ~ . 

............ 
" 

1 ,," 

It is l~xcec.'c.lillgly i1l1]u'ohahJy, tuo,thnl' t.hc llctnal vertical rallge Clf the ·hyper· 
copper orcs ill the '!'ombKtlme Ul'l~a should he aK J.tl'cat as the known combined 

I thi(~kllcl's of the F..edimclltary sl'l'ies. It may he, exdnsive of thc deep lying copper 
i ZOllC, apIH'oximntl'ly n hulf of that thiclme~s, say ilOOO feet. 'rhat it should includc! 

. '11. formatiolls r('l'l'e~clltillg tIl<! mltire Rh'utigl'nphie succe~sion, howc\,('r, mny bc ex­
plaini'd if Hl~('onllt. is takcll of t.hc lliffcl't'llt. pOKitiollS the vnrious. fnlllt.-hlo<'ks hoM ill 
l'l'luti(lu tu th<.' t:'O llI'C.' (' of lllill('l'u1i~at.ioll :lIld the val'inhle lwi~1at of magmatic ascent 

! or wl'ct~in!-t-ml(l within n (~l'it.i«·:\1 rallg(~ C'I' zml~ of tcmperature. 
i . }i~ro~ion i,t thl' nurthern part of the I~astl'rll (BlUlkcl' Hill) urea of the} 'romb-

'1'. '. ~tOllt' Di~tl'id Ims. it. i~ intcl'lll,(·ted, ~trippcd away a cOllsiderab)(! "art (,f t Ie ore 
zone. so tlmt. thc or('~ lI<'gill with t.he ~iJ\'er-lead-gold ~()lIc-and roughly between 
700 lIud SOO fCl't in d('pth. (~Iltl'r upon the )cad-~illc transitioJl, or next lower 1l1eta1lic~ 
zone. 

III tltl' 'V'e~tl'rll (AIl'llg'rcn) arl'n, the 400 fed of gold-silver orcs., takhlg thc deep­
. ('~t mill<'. the Statf:' of AIni11l'. as type. fdlOrtly helow wuter level, are ill transition to 
. the sih-('r-J('ad-g'old or(,R. <'qnh· .. I('ut of the IIp)I(\1' 700 or 800 ft'et ill . the northern 
portion of th(' F.no;:f(,l'll :\1'(':\. 7·',~. 

{ . i . , 
t 

1 
\. 

t 
I 

. I 
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I 
I 

1 

:·1 'f ~ 
~ :: ~ 
~ . . / 
'v" : 

801uc.' ~lf th(~ ~-t'ills .of thc \Yt'xt{'rn nreu- Khow comddm'uhle fJCI'dwd Keconclarr "~fi-' :", 
; man~anl'~e 01'(',s, imUlifcstly 'hl'ougbt ~dowllwal'd aud cOllccntrated fl'om a higher erod- . 

} 
l'd 1l"'cl in thc metal' zonc. 'rhe l1umgallifel'ous silvcr and nrgcutifcrous. manganese 

" . . ores of th~ :;:outherll part Clf the East(,l'll area, represent a still higher horizon, " ill 
~ ~ ! - ~l'qUl'nl·l'. l~'il1g ahovc the Hilver-gold orcs of the '\T cstern area. As proyed in several 

1 mines this mang~fliiferour; zone is at least GOO feet thick. - . 
: COll~iderillg the thi(~kllCS!i of the' sc,--ci;uloUter ZOlles, brought out by mining de-
I velopmellt, it prohahly is reasonablc to ' aRSlllllC a thil'klless of 700 to 800 feet for the 
i 7.illC 7.0UC; aJIowiug for a lead-zinc tranRitioll at the top aud a zinc-copper transition 
• he)O\v, I The aboyc thickllessea of course arc only approximatiolls and there is much. 
, (ln~l'lnppiug (~nc to sec~Ildur~ ('lumge~,YSullllnec.L ,up: he..t¥m~!t~~~tlJ-l.~~e· m~~~i-
1_ f{':'ou~ ~O:ll'. bOO feet tlndq sJhrer-ltol<l ·zOll~~~ :}U<,-500 Tee; ea~stlver-gola,-soo . eet; 

I
', ' ?hlt~(" 7

1
00
1 
-~ -(,c.'et •. gi'\"'es the to

1
bt

1
1 t.hi~klltc)s~ ~I! th1e torez<?net? or de!~;~lI\ Ott °s-rOeooeoflumn

t 
' 

1'0 n nwmtr nr· COPP('1' or~1' )l',OW, 1Il l(' Om)8 .onc sec 1011, as..&J~Y";' <» es -
an told-i,!ud it mav be 'foun<1 to he greater. Yo ----.. .. - ....... -.-.- ............... ,--' .. .. ... .. . . 

i . The Mellgren propcrty "lcwed in the light of tllil' 7.onal thickllCl'-;S of the b~l)er-
I ('opper llietallie 7.011eS amI pJut'ed ill its l)ropcr position ill the 01'(. column. on stroJl~ , . 

"

.' persi~tcllt l"trudm'CR, ::;houM hayc helnw ih; ~nl'fic'inl ~Cl'1<.' of -too-;)eO fl'ct of sil'\"'er- t. 
gold orcs, a ~:OllC of Jcad-fo\i1vcl'-gol<l. 800 feet ill tlaid\:ul'ss, fono'\\~e<l by complex. ore6 ! 

l ' to' a Rurmised t.hi(~kness of 700 to 800 feet, . : 
i ~ Downward leaehiult of the upper part of tlat' )l'ad zone should produce an en-) 1~ 
t l'i('hlll('llt uf thc urc body sonw ~1l(H't (li:-:talu'c hdow the pl'e~cllt Icvel of ground- t. . 
, 'att'l'. I . i The (lepth, ill the ""l'sterll areel, t.o which oxidiimtion has extel1(lcd is 'Uuknown, i 

! 
if it ifo\ the ~Ulle as 'ill the Easterll :lrca of the Di:5tl'iet, it is at lcast. 700 to 800 fl'et; I 

.. , ' '.. . . hut.it is a~Rmned to he at lca~t 500 to 600 feet to peJ'~i~tcllt primary sulphidl's, ' 
\r.A1.'ER IN rJ'IJE TO:MBS'r()Nl~ MtNINO nlS1'RICT. .. .. ' 

. ! . A muc~h (liHeU~sed (JucHtion_ when 'romhRt()Ill!-Milll~~Lnrc-me.·lltiolll'c.l-· is ,,·ater. In It· ., -

.. ! the EUKtern ureH, JHtmping iH u hig item, :\:-; ill l'illkillg the Hoom ::;haft. to thc ]000 . _ I· 
, : t foot level. whidl iK npproxinmtely 400 fect !J<'1ow wah'" level, n pumping capucity of ' 1 . , ! about 4000 gallolls PCl' millute, wns JlC('(~H:-;al'y uuclcl' pcnk load, ' . i 

I, at I I . 
~-. . ... _ ........ . ........ _. __ ... ... _ .... - ...... - ........ ... ..... -. . . ~ ..... .... .. . .. ..... -' .' .... .... '."' . .,. " .. .... ... - ~ '~ " .. -. . ' .. .......... _ .. __ --.....!.. 
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I R~pM·t 0 " ':'d11;,.'~tl Milw~-8y C. ./. StIr/co, PI" D. '1 

I.' \YATER IX l'In: EAS1'1<:RN AR]<~A. i 
~()1l1(' 1,.'Nt hil'\tcH'," uf w"tc.'I'ill til<' 1·:a~tc~I'1i nt'en, with (!xt.r;,(~t fl'OIl1 thc .. rel'(}I't uf t !. : 

I "", P. Hluk(', will hc' uf iutc.'I'C'l"t.. ' 
: EX'PltA( '~I': 'I'hc' c'nlllp W:l/o( ;,1 nl'~1 nch'Y CHIC', :lIIcl IlIillli ,\'C'I'C: Itwnl(~d "" Uw a:i~c!I" 
! tllU~ im'(lh'ill~ t hc,' lIl't't'jo(.~ity of :ill c'!X pm IS j\'t! W:t~OIl h:ml. 'flu!!'cl wa~ little in the at'''' I 
! PCal'atH'C or the sm'l'(l1lll(lill~1'\ (If tlw ('cmlp to l"n~gc,':;t the t'xi~tellce of water, uud . it: . . 

I 
I 
\ 

I 
I 

i 
I 
'I 

w]acn it wus 8tt'uc'k ill the Snlp11l11'ct shaft, nt n eOlllpnrativ('l~' 8Jlallow depth of 500 
feet., it was a Nlll'IH'il"e to all, Othet' I'dUlft~, ill('hulil1~ tlw Contention, Graml Central, 
""e~t 8idt" lIl'Htl Celltcl' :nul J~lIlpil"t~ l'c:ldlecl W:ltel' ~OOll ufter. nIHl demonstrate(l 
tlmt it was to h(' fOHml ut. I'l'Hdi('ully the Runw level thl'OH~l1011t thc J)hitl'ict. Thc 
111iuc.'1'\ at this time W('I'c'l WCH'kiHI!' in hi;.rh gJ'a<lc'~ m'e hcu1i('s fut' nhnve wnj'(!I', nwl no 
,Ionht wus fc,1t n.-I f., c'asil,\' !'III1,l'illj! it. Hllf ;Ute I ('o!lt.itltlill~ ":""'11 wh"I: i; silol.lld hc­
c'cH I Il' JI('C'C':-:OI:t\·Y . '1';1(' (;":Ill'i ('C'U: I'al (·011111;111), iw4:llIc~d ;1 iial(' or c'lirc~d. :wl iw~ lih~artl 
pllmps c':tpalt!'.~ • :' ':li:.;ill1!' ;,,;(1.000 ~ :"1011:'; i II ~I 1111111'1'\, lll,t. 1,· Hw Hllrp .. iHc~ Clf 1~IL t.hc! 
wit hth':n\":11 of th i~ :multlllt. nf w:th'I' JlI'ocltw('(1 lilt :t I'l't.'c"c'i;, 1,lc: i:l'fe(~t. T! .. ' c;. ,utt'lItifJJI 
Compcul\' t!H:-1i ,.IIt ill n pla:l~ (IF i::! . illt'll CClI'uiHIt l"lUll'04 lit a. ' expense or bl~Ol1 $15U,-

• • ... <k 

COO Ulul c'np:tble of l'uh;iu~ 1,000,000 ;!:tllons hi 2-l honrs. und ugaill pumping hegan, . 
und au attempt nmdc" to sink, hut. it soon lW<.'<llI1<' ('vidcnt ~hat the comhined capacity ( 
of the pmil}»:; wm~. itlucl<.'ftlU1tc.'. 1'h(' Ora11(l Ceutl'iil t.heu put in u liue of 14~inch Cor- · ! . 
nish pumps.of ],500,000 ~ull~IlH ('npnc·i!y, niHl ~,t n ~()st , of in the neig~l~o~l,~~d ~.2f ,' j ""~,~ 
$200.\JO().oO: niurto~l'tlic'~r " t 1i<t;';tWfj+ CC,i'liiRh plClllt~ ~n ~ne.cJ , f\tJ~a.diJy OIl the water 'fr.""aml ~ ( 'i . 

" . ~ 1 "' ~illkllt:f!''''''"-h(>1o'f>41egtfi'i:nttlti'iit,li:rl~''~lhtahle time ha(11lr~ctI11~tl(1 from a lack of ap- I 
• Ih'('t'iatioll of the scriousncsl'\ of t.1w prohlcllI, the ":lte of divideiuls had .gone on Ull­

Clilllil!i~hcrl, without retClinillg- nIl nclc<]t1:l tc l'e:-Wl've for contingencies. FUl'thermor(',· 1 
th(,J'e wm:. a lu(·k of ha1'11101l)" mnon~ tlto;5C ('oJl('crllf'C1 whic~h prcvellte<l the attain- . : 

~ -- i . · 1ll(>llt of the hest resHlb;. !' j 
! THE 'Y.A1'ER CO~TROLLED. 

A depth of ]00 feet hclow water levcl wns 1'(,:\('11<'(1, nnd it ,,"as demonstrated 
that' the 'n,h·r. (~()uM he (~(mtroll('(l; t.hat it. was ill fcH't, U Imr.in ,,;hidl. onc.'e exhnustcd. 

I 
I 

! 
; f~ouhl he held ill (~he(~k with .a l1lf,derateexpc"lulihn'l' foJ' pumping. Ot.ht'r nnne~ than ~ 
I the Graud C(mtl'cll atul COIlt('ut iUll took a(l ":tnh\~t, of thc rc('eSSiOll of thc water and . I 
! l~e:mll pushing dOWll, .'pr{ly,ill~ the' , c~(Hltin"u:ll('t' of th(' ()r~ , hel(l.w watcr and , it~ " excek I , . 

. 
' j ' Ieut ~r"l<l('. But.h ,tIll' .Uruiul (:~c"nh'~'lml(l · Colltc'ut.ioll · Hltaft.:; ;,w('rc verti(~al,. ntul 'lt ', wa~ ,' l . , 
I llt'~'('~~m'y t.o. C'I'us,,'I:.-c'nt . Cur tlwil' (II'C ·; hOC1it'H. 'l'hiH WU:-; ~oillg ()Il nwl vel'yrich fJrf! : j . ,' 

. it . found that ill thc,' Couh'l1tiou a~~ayiilg nhunt $100,(K) pCI' tun ill g.)1d, . Up "to . thi~ ; .. 

I 
poiut (~[ny, .183£i.) the sihtnholl waH gOtHl. 'rJw milleR wert' still working in ore ' aboyc I 
th~ ~"ater, a 11<1 , it lu~d,'wc"l' c'oHc~h'8iv<:ly showl) . ~hnt the water eould be cont,rollecl and . i 

I lllIlllng go on llldefulltcly. WI1(,11 a (h:"nstJ'oHl'I fll'c nttel'ls-· destroyed the fme Graml 
I . Ccutl'llI' hoisting W'Ol'kR mHl pUlll"ill~ plm:t., 'l'hcl't~ is no douht that the . Contention 
i }>lmlps could have held the wate)' in (~hcck nloll(, :tfter this diHnstel', until 'other 
I maehincry ('ould ha\'e · I)(~ejl pntuu the Graucl ('t'lIh'al, ,lmt differences nrose between 
I tlie companies and pending a r3ettlellleut. of titcsc the pumps. were stopped and ' the l ' 
. ~h:tft8 Htlowed to fill. Fillully, thl'ou~h the c'Hl'c!eSl'\lleRS of a watchman, the Conten-
'!' tion plant tookfil'e, and its (~ompl(,te ch'stt'tU'tioll pos1poned indefinitcly, the work­

iu~ of the miIw'3 helow wnt('l', 
'·1' After this snecession of dh;ast('r~. several uns.lweessful attempts to effect the 

1 (~ons()lidatioll of the various .interests w('re mach', :md in t.he meantime deep mining, l . 
) ... n.t T!>m_bs!?l~~ ,!a~ ~usp~l1(l~d ... ~ENI? Or .~?C,'~RJ~-Vl)~rll~~rt:-:-rl~ l~qO ¥~ ~<?l1solida:- ' ,ir.-:"';'" 
II t !Oll ~f ~mo!';t (If th(' 1 tJ'()perh~'i< m t.he ,~!~st.el'll ar('aw~.~ cfff~~t!,~~!!L. ~11O~~'1l nS_!!I_~ T9.~~~~';,t; t ', , ~ __ 

HTON E CO~ROLlJ)NI'T4~n ' ~HNTN(l COMPANY, nlUl "1!Cllll ~l\IklU~ wt\1'\ · stnl'tecl. · :~' : - . : 
I ]';X'I'HAC'r 'l1'HIOM 1{'1.~P()I{"(' OJ.' :\V, p, H, CON'('INtT II~D, HI.~LO\\T. . . 
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I !{r.porl 0t'! ;'t1dl$:r(~n Miu(':;-.Ry C. J. St.lr!~, PII. D. i 

i 1'mW 811 Al"'1.'8 A ~'[) 1'lIl\U'K i: : 
'1'ht' <.~tm'pHIlJr hm~ 1\11"l~H(ly 19cuted It new zdmft and has (~ompleted it .to water ~. 

levcl. '1'his ,dmft nU.'nS\U'CH 7 feet by 22 feet ill the 'clear and hali four c!ornpartrnentti, .1 
two for hoisting and two for pumping, ' . .' .... :. : ! 

The pumps. arc supplied by the Prescott Steam Pump Company of Milwaukee. I 
II ' Thl~y nrc the direct actiug type, triple expausion, with steam cylinders in pairs, of 39 l' 

inches and 23 inches, and 15 inches ill diameter. Diameter of water plunger 13 inch-I es, st.roke 24 indlcR. These Immps arc 33 feet 7 · inches in length, 9 feet 8 inches wide 
I and more than 6 fect high. 'fhcse powerful pumps will throw 1750 gallonli of watcr . I 
; per lllinut~, whidl i~ mml'ly (iO lier (~ent more than the comhiiled .pnmpjn~ capacity 
! of thp 01:1 Ol'Hnd Ccnt.ral :\lIcl CC.ltlteution plmlps. '['lIey will he l'hw(~cl at the water . f 
\ ll'"el ill dHUn~)ers t.'xl~n\·utccl for tlll'm, mHl two will·he laid down there, ('i.C in re-
1.. SCl'\·e . 

. ' . ' ... ' ' ! Other IJ\llllpS of the same t)l)C have becn Ol'del'c<1 awl arc' · tiudcr construction, . i 
· I that arc proportiolled to a 1000' foot lift and will be ready to iustal1 when that depth 

· i', 
, , 
,t i 
• , · • j 

.. 
J 

,-'-' is reached. All of the above will be stationary, and the falling water level will be fol­
lowed down by four tl"nvable pumps callcel siukers. 'l'hese wit! hu\,(' 14 inch flteam 
(~ylilldel's. water (~ylill"l(!l's 8 iul"iles and a stroke of 1~.~. inches. E:',d, }Jump will throw I 

I 
800 galloll~. p'·r miuut(', em l'xcess tlmt is ne('e~sary to provicle f.r moving them in . 
~l1(~('essioll ,\"i~h()ltt nt\lpping the dischm'g(r of, water. ,:· , .;. t .~ . .q>o " .... . . .' 

Tht'rc will bc fl)1,11'*200 hOl'~epower ' hoilers of th,,'; Morrison ~()rrJJgated iuternal" ..' 
........ ~,~~ fur.n8ee t)1>e • • e~u-h to feet iu diamcter and 15 feet long. Crude oil "will be used for '~ i .: .; 

· I fuel. (END 014' EXTRACT). . . " . !;: . 
I Following the abovc data, a resume of the history follows, The Tombstone C-on- . -... . I solidated Company, with_the above equiplll('ut ('0l1lll1ell(~ed sillkin~ and a depth of . '\ 
I '. 1000 feet. was reached. rr'brec breakdowus. durin~ siuking r,aused delays and great ex- ,i ~ ' " 
· pense. A cross-cut from the 1000 foot level to <.mt the ore del)Osits at tbis depth was I 

in I>rogreS3, but the distance necessary to reach them had not been reached at the times .. ) . 
of .the last breakdown, whcn the shaft was. again allowed to f~ll with water. The i . .. 

i '-... ~ ' 
I 

ground through which the shaft was sunk was of a very loose matcrial and ' during I! .'. 
the. pumping operations, it was neccssary to keep almost ·constant work in the ~haft, . '.' ~ '" 
OWlllg to the continual loosening of the wall hlo(~ks~ ('.ausing the timbers to get out of 

1 " 
· 
t . 

· , 
j . 

: . 

lit:c. Soinetimc after the last breakdown of the pumps,; the Tombatone Consolidated t . 
:., t. . Company was taken over by the Phelps Dodge iuterest.s ~nnd is now known ', as .' the ! .. i 

( Bunker lIill ·l\1ines C.ompany. The Boom shaft laterca~ed in amI to-date there has i 
been no other work donc below water level since the Tombstone Consolidated opera- . . 
tiolls. ~Vith moderu electric innups as COmllnred to the old steam pumps, unwatering~, ~ .. . ' 
of the mines, in the Eastern 'fombstone a.rea is hut a. question of proper financing.~~ PJ 
I have gOlle into the pumping data at S.Ollle length, in view of the fact that there~ 
i~ an ullwarl'allted opiuion thronghout mining circles that the Tombstone -w.,atet..1 ! 
('oulcl not bc handled. ~ . .;. ~:... ~'""T 
'VATER IN 'rHE WESTERN (MELLGREN) ARJiJA. .~ . /... I . 

Now as to water ill the 'V("stcrn part of thc Distrid and at thc Mellgren Mines. f . 
I The water level at the Bonanza shaft (One of the Mellgren Mines) is at a depth of f . . 

·--·'~-·'"l ''' ,, 190 feet •. The ·water level at theBoolll-(Easterllar~'\).··sbaft ,· is ·. approximately ·'at the - j .. _- '_., 
I' 600 foot level. The elevation of the Bonanza shaft is approximately 120 feet lower ! 
J . than the Boom shaft. This then giV(~R an approximate of 290 fect differClwe in elcva- ' ; 
I tiOJl JJ(~t\v(~CII the water level of the F~a~.tel'lI and 'Vestenl 1l1'eaN, the \Vcstrrn wuter : . 

.' 1!:~1 :~talldillg ?~O feet. hj~he~ .~hll~_JllC Ea~(erl_l.: \Vat.~~J~vel .... _._ -.... - ' -~.+-~.-... _' .... '-,,~~-~ •. l -:-:"_'. _ 
; .... _,:/ Ille monzomte bathohth mentioned ullder geology here becomes Important; "'aDll '"~ rp:"7' t 

• • 
. \ 

.... { 

I 
! 

. a · ~kl'td,. whic.'h iR a purt of thiM rcpol't will ~"Hl'lli('.ully illustl'llte the point . I am ! ._-
u\1tlillill~. (S("c png(~ ............ ). '1'h(~ JllOU1.0Ilit.C runs Ilol't.herly awl HouUwrly and llcar- i . 
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' . . . : 
R~poft On ~tclhi"\'1\ \1iu(; s .• Ry C. .I. StJrlf', Ph. D. i . . i ~. . . Iy l'icparatcli the ~nstcru mill ",. (~l:itel'll a 1'(' as. It iii Helf cvidcnt that this granitoid .1 .. . _.. .!. ro('k is dcep seated utld impel'Yiou:; t () wu ter, und ill (~01mectiOll with the 'Yesteru I , strud-lll'CS has a direct bem'iug ou the wuter.! i 'fo detl'l'mine an npPl'oxiuiate flow, I cOlllllleneed · ~inkillg in the south Bonau- j ;', 1 .. , shuft at wnter 'le,-el, with n cilllall ~IlOW huiler feed pump, run hy uir furnished l .1 by a one drill eom}Jres~;or. 111 thil'i manner I reached · a dcpth of thirt.y-four feet be- ! 

t ·· 

~ C'·' 
t .. . . 

t I(;w water with a ('OIllPlltc<l flow of ·10 !gallons )lel' millute. AIJ.. a further dleek Oil the ! II . water flo,v I ran levels to tlw {Jld .Mauilla Mille, which shows the same water le,-el 

I 
us the Bonanza. 'I'his ~hnft was sunk fiOO fl'ct IIl'low with Ull cstimated flow of 100 ;.3 L ~allolls per miuute. 'York helow watel' ill the Chance and San Pedro mined (of the ~ : ! 'rcst~rn area) likewise show the samq reluth'ely fmlnll flow. 'I Frolll._thi~_ 4.~.t~Jt "~~fl~ 

.. 
,. .. 

I
' .AAf~.lC!.(h:aw . (O~~~~lnsiolls"J!I.at_),·atcr will he }l~) .. ~l~·aw ")~~:k .fgr.;a.t.lca&t <>QO. fe.ctJ).~~Q.~ I • . .!Iie pr('~eut ,~cr" ltL~J :!Lt ht' i}lcl,lgnm l\n~.!.~~. 'xjth. a m:Q}JaJillit:¥ of a _ ~.nu~~l~_ gr~r !. .. cl('l?h .w!t.huut.~~ . .!;~.'!:.~~ p.t.~~~l~N~ ~"~~I.~. rrh.i:-;" w~~~~~J" will hc. a d(!(~lde(Gl:iHet fO .. ITIlDlDg 'I~ I .. \til( l}.!,!!buJ,t Ol},CllI.tlOlls.. • ..: . _ ... . - .•. '-;'.-::~ ~ I 'rUE M}4;I.,I .. nHJ4~N OHOlTP IN (H~Nlf~HAIJ.} ~ ... ~- ~-~';"'~:~-" ..} . I· 'rhe pm'tic.)1l of the 'l'omb~t(ll1e Di5b·iet (~o\·('I·C<l hy this group iK tu some extent !. t tlIul<"'clop('d as a whul('. n 1l1llllhel~ of tI,e daillll'i huying hut. little work done upon the .'1 .,. I n'ill~. ami 01'(' dmte~ expos(·d Oil the stlrfucc. 'I'here hus hcen llO ntteml't made at . ; .: ' elecp mining, the d('('pcst. workings being at the . Routh Bonanr.a shaft" "which"""'ili "·'·1 .. .. clown 3-1 fCl't · into the wuter; the totnl depth hcing 2:m fect fro,n the (~ollar-.+{)f +"the ""-"i '~" i. ~haft. - -_. - - . ~ , c...;.'1""<'!"; . ..L t~. .. . . 

\ . . I . x.k'~here ·'· has] been · no 1- gystematic developmcnt 0!JI!e-;..~re bo~ics tOhr centra
t 

lizetd . , '~, . :' I wor "mgR for ~rg~ S('a e mining 0l'Cl'utiollS; __ such ··as cross-cuttmg c COUI!. ry, .. 0 ! ... . ' ~. eut the }Jal'all~l ,llol'th-gouth trell(liug . vein system, aud the development of thesc ~ .-.., I veins along their entire strikc, the work so far done being more in the form of what ! .. : .~. min~rs~('alb'<·!lloridh!g;;;.;th~tt~is:: t.hti~ :!i<ij)hi!f ll')k-':: out of the h~~h grade lendes. The ex-, .' r·:.· . I ('epholi to tIus rule IS ~een 1ll the N Ol'th B(}1I~mZa stope . . TIns block o~ ground : from .:· f: ... . . I the l~ foot I(',-el to. the sltl'fac(' and ·for .n (bs~all('e. of 16~ ft'et n~rth of . the : shaft, . l ... :~ : ~ wa~. Il1m~<l hy the filled f:tope mcthocl. the n'm bcwg mm~cl as a whole, taklDg the :: .. ': l 'owcr rraclc and high ~rade portions together, wbieh funlishel'l some vP.ry interest- !.: .. I . in~ data as to Yeill valnation. ~Jl tnkinJ! ont the ore en-block, such ai) would be f.OllO.W- :·1'·: . I . (Orl in large Rcale operations for miJIing. ~ \ : ' . :: ,. _'. J . . The~e appears to be lit!J.e <loubr·tltat at snch time as cross-cutting at . dei>th < is .. ~ .. ~ f· flon~. hlind v<,>ins lJ9..lLC:2.Vet.@, till.J:le .. el~~(n . .1.J.lw·.c.<.L This. supposition is· strengthened ~ : .~ l by the gen~ral topography of the surface. it being ,quite evident that many of the r · ,;.. I ~uldles or washel3 nre fom1ec1 011 vein or -=h('ar zonc fractuTes, thel'lc structures I>ro~ f ~ l dllcillg th~ dl'I"'t~ssioll~ h~· (,l'(~=,i()n:\1 aA'ctl(·i<'='. 'l'he prohahility of n general minerali- : . I ~ ?atioll in ~hcar ZOl1('S aud hr(~(~('~atcd urcal'\ JI(~m' fanltl-i' and contactR. iR exp.eptionally !: , rONt. . . t·, · ,. ·1 . It has be~ll dhown in the geological diseussion that the grcat depth ~ and ~:·,the jt :· I rwmbpl!, of t.he }?arallel and .ct<l~-y'~h.!.s makes t.he potential QIe rescrves U!tJ,: large. ( . wl!~n (,ol:~idel'('(l collectively. Th('re' is in addition . to the vein syst~m, the probable :' . ·.nnd llnexplor~d Paleozoic fO~lations und(·rl~·ing the l\Ic~o1.oic, which in the Eastern . .1 ·: ;" ar~a produced large ore bodlCS. ..' ~ .. . ""..... ..... ,4 ~,-"....~ - •. • . ~ ··_ ....... ·"'· ....... _ .... ' - - .. r·,.'·'·,---.,...· "'f-". ,.,,*,. heref'are~ ma:riiveitiR~'c·roil·ping~;itHl~~irf;(:('~",hidi are Ulidcveloi>ed and no : .. attNltioll hus heen paid t() .COlltn,(otS. Work on thCRC ('()nta(~ts Rhonld be done, as it is . i : . to h(' ('x)lc(!f('d that 01'(' h(l(h('~ wlll h(~ found nt. or lwar some of tll(!Ill. '{'he ore so far , I .~ . . :·' 1 w()rk(~(l. ha.~ ~J{'~'ll , iIl Uw fnTI." of fil'\~ure Y~'ill~: !hel'\e .yf.!iJl.~ }!6.ving, in .the _ proce.~s of , :.;J .:.::: '-: .f'_ : ... '. (l~vel()Jtlllellt: . lq~ ,vQ~ : ~pgb ' gru~~e ~~£: 111l~ ) ,"O\ve V(:l' WI 11 begone mto . more fnIly -~ if> '. "'" ~ .. :.;.3 '. :'-I~~mder -I>eHCrlpbon-of Jildlvl<Iual ClaIms. x . . . ; : : t .' . : :.: ; ~ ~ .. _ ~r: t,~e~ .l!l~r-!. ~hollRan~l .f~et ~f work donc, all has been ac('olllplhdled under a .great·~:i · :". .. : . 

. .' . . t~"~~_.~ .. ,.- .. ----.~-~~ - :.:: ~~. .' ."._--. . . . ....-.>~ .. --~- -~ ~::-··~·~r. ~? · !;~.i:,~ 
. -: " . ~. ..~~ : • . .:..j~ ·1 ::~!'. ~:-.:~i ; ;.~· : ': ' ,.; " .. ",,:~'" ' ' _.. : :.~; .. .. _ .. ..:_ .... _~_.-:.~ ..• - ., .-. .:. . ... . . . . 



~ f}d~;~:\' ;:.:<, '.:, ::-;-:--- . -'-"-'''---~-~~'':-~' e.~<:, :;~:~~~-:~~ 
:\i;'~' .. ''' '; ~~~~ ,)' : .. : '" 1 · . , _R.:.!."o.~ .. On Mell~l"f'n Minr.,-By c. J .. Sar/~, ~h. D. ':' . ..... :: •• . ·-::·< .·,: ,, :,.·:. :?'~:(;;f 

:J, ;r' . ~~·;-;: !=~iCa~.iwlt o! ~,t b't~l; do!!" "r.. han~ .. tecl, an~ \Vh~.!'r3villd~~ h'!i'!!!tig"iii;~'; '-:<: 
:-1. ~ .:~.: . .. ~. '. I~ I~ t~!.s 1ll!~~9J,~f It h~.s YJ£}t1(~sl '!.go041!rofih the: ae~elo)lnumfb~g UlQte~n.~.: .. ;.::,' 
:::,.; ~;!r-:.' .:' . . !2!:,TiY ore exlrac~<L Very little attention hus becn paId. to.the lowcr~rade or'm~J" .,;..\.':. 
~;:' .;: / .. :.::~<;: ~". orcD.~n the past when the valucs ~l'opI?cd below a ShlpplDg grl!de, It. ~as consIder· '4~~ 
,J;<'" .';' .<~~{,., cd ·that thc ore had pinched out, .thIs bemg far from the case as a nulhng gra~e . 0 .... j. " :' ~:. 
,~., .) • .•• ':7. '1' .). \ ore was usually left. . .. : . .':, .. .: . · . 
:·~t 'C' h" ::.;;~f.i ~::~'" _.' An interesting fcaturc of the ~e {!:.t ~r kl-cl. wherc it has bcen c~countered i-; · .. ' .: .. 
:" . '~~ ; {"i1<':'!·'i1:;the'fact that lead valucs CO~I1~CllC.C to show up,. and it is. reasonablc to expe.ct alcad:' I· 1~ 
~~ " .( .:: ~ :'.:~ f· coutent below watcr(From ul(hcatl?llS of t.he vem8 at the wmr l!D:el LbC)~ t~a~, 
::i: ' .: :" .. :..~ (J .. l!!ru:r and m..2.te umfo.rm ~."1.Uc;8 wlll bE: e lwountered b.elow EW;J:. G.Qld.: v Cd wu. .~ '. '. ~: 
;!~ ': ' :-~~'>':':< ~:. · clease slightlr ~1 den1h: Th~ principal value~ ~o far cxtracted have been gold and . . ":,':'.:, 
-:: '. ;: ..• ">' 'SI vcr, wlth sllver predommatmg. all m the oXidized 'zone above water .. x.· ~ i; .• ::~;' 
~+.' ( . ... ; :: .. :: :, ' A very.interesting · conditi~n in cOIlncction with w?rk .done.by the later He~ali:.;4 "~: .. t 
i'~' " '-.. :: .. ,:" .; ~' " Trappman, m the San Peuro AIme, (One of thc Bunker Hdl lImes Co~pany cla~:" . ~~{.' .. 
[.~ t.:.;.; :. *.>~~ i: :~ (. in this a~ca)was the presence of Chulcosite (Copper Sulphide) in. the dike ~OCkS,.ill} y.}? 
~"" , :;:',!:.. :~. ..:: the workmg below ,vater. The copper con tent was not of commercIal value, It occur· ~ ~: ... t., '!I ' .. : :~;·~:::".'~.~ .. ring v~ry irregular ~nd spottcd. 'Vh(~!her this will with depth 1~D:d. to copper deposits,~ " . ... ~:~.::: . 
~~: ,.: .... : .. :<Jf"'~ . ~'~ " ~!~ ~i~~~~. \Vo~k wlll tell, but tl@:e !2. l2. ~~ th~or'y t~ P08S~~!!.l~ .~ . eoI>~~ . ~~~~~,:~ ':~3~ 
~ . " .. : .. ' :' .. \;~:'" ," . DESCRIPTION OF INDIVIDUAL CLA [ltIS. ' :. '!;'~. ; ... . ,"': (~ :.: :~) : 
:j .:. ·.' i: ," :-~.<. ." .t:iON..A..J..~ZA . '. . ~ .. '" ~ :. . . '. ' '. ; . . :. " :"'.:': .. ,~ .~: 

;jt· · · :,:·:~::;· ~·;~'\~t;; ~~~~:.~: . . This ... is' . one of the early day locations .. Q(.t4e,JJistrjct, Jtaving .beeil~l0e8.ted . -jn:Vi. ~~;,f 
J~' :!':. / .. fj~ .'. :~~! ·1880. The first work donc was upon the ex tremc south end of the claim." . ·f An inc~e " :" :~:>i . 
,~~ ':: t;;.;' '''', ~ :~;.: f:< ': sha~t . \Vas sunk t? a depth ~f 200 feet and a t an angle of about 70 degree.s, followmg ".;:;~t·.:~ .. ;t 
~:.' .. · .:._:·~.> ... ,:. ::.. the dl~_ ()f t~e vel:l1'X'~ b,UdI gyille orc ~. c..n~ountered, val~~~ ~ . t~ ~ OOO.OO,.ntll· ! :"~ .! l;~ +: . _ 'J •• e"",' ~:i:. tl;.n" b.emg IDlDcd. I was sll(~wn t Ie smelter returns ~f~om~he settlemen~ sHeetS, from;:.~ '· :,:; ·~t-~I 
) •.• :': . ?;;~": ~::.:> e fdes of Col. Wm. He~rmg, (no~ deceased) ShOWlllg ore o~ value' In excess < of ··.: ... ·~~< 
~ ·'!",f~:,;;:.":;::: .... ,$2,000.00 p~r ton, one shIpment. bemg for !. t~t 9f 22 ton~, ~th a value Of .~273el~"· t::< ..... : 
t .. t r: ::<; ..... ; pe.r ton~(E1gured on value of silver .at ~hat bruc)~o~k1ng III a small . w~y { : .. ' 

· ::~ . .,,_ .. J;,;r~~/ ;· :;:~~ mme h~ }lro.duced ap.2.ut$2~~OO m ]l1g~e..Q.re, hIgh gr!lde 1.~ns.e8 haVlng been ' . . ~<f:. ! 
~ ~.;i;:·.·):_ ::~ li·~ .enc.Olm~ered lD ~\'ork11lgs off!> t Ie south shaft and off of workmgs In the north shaft .;. $J.{. :I :f~~~;~! : .~:: , .. ~~hi~h IS .at .a pom! ,on the :velD 1,000 feet north of the south shaft. . " ...... i : '''' ''' . :::<~~; ,li' 
:'f ~·<~:~~.\ y · : .: Theveln havlll~ a strlke of N ~O E outcrops .from the south e~d Im~ for ·,.a \ ~.-:;,~ :.i:,:J: 
.: ·:~!·:.'~t!.!~;. {-; Pluce ·of 1,000' feet north, ore havlllg ·been taken out a,1ong 'practIcally · ~ .the :. entll'e .-·· ... ; ":'U1 
.~ S ~~?'\:~~'!\:,! :' .::-~.:~li3tance, as shown by Longitudinal Section of Bonanza workings, attacheQ ·tQ . thig;~/ .. J~ 
.' ~ .. /~;:'.~;;i~;':· !;;~-rcport. · . C~ssing the aouth . end line this 'vein ~s into the Chance " claim; and .... :· .~: :=; 
. .. ;.;. ~~~~j.::;-r·..:· I":~ from thIS rome tlJere ,has beelJ' a.hQUt.S60fl,0PO OCLF.QJ1~ Attention is ' here called / ::.: ~;:"{ 
~ .~' '- ~. <;: f1:~:': ';';' .10 Bonanza Min~ ."&ollp:itudinal Sew.J»~1iqi.h!~....Q.t~golnLruuv.tl,;.infQ....~~f' ~ . e{~~ 
:;..-.~'. ;~ > ~~~: ••• ,.··.On'the Chance sldc, ncar ffie-Bonanza south cnd hne, values from 100 to .1200 ounc~";"~·<;·~"::;] 
. . \ J"'~ '~ '. '. : .... : ~~:in "ih·er per t~n and on the Bonanza side up to 800 ounces.. . . . . .<, ~ .. ?~~ 
. ,to, ,:,,::;,,: .. : :;;~." .>: .. :: Work is now in progress off of the 100 foot and 200 loot levels of the u'orth' Bo~'<': >~ 
f .: ~.;: : . \,. '::';: ·<:: .nam~!l shaft. From the stope marked North Bonanza Stoye, on Longitudinat '>!."~ 
~ ~ .. :~.('~ .. \,~ . ,'. SectIon, 'above the 100 foot level and north of the' shaf't 160 . feet :"in""'~' ;';:: 
.. ;'~ :-<>,< '.:'" length, $lQ.6,QQQ.QQ.. has heen s11jpped , )C.A,bout 920 tons ' of ore w 'e r e put:"" ,;;,~:", 
. .~ . ;~:':.< ... ~~ through a test cyanide plant for the purpose of collecting data as to cyanidi:r.ation, \,., fJ~~~: 
\: . . f':' : ...• !' ... \ .: ,,' which gave a bullion rcturn of $U,OOO.OO, based on $1.00 per ounce silver. This andf . ;:!;~; 
.t : ~ : .'.:·.,.·)t~.' " ~' ~ numerous .other tests made....~~Jl)DU1!C ore is j(lev] for cyaniding. ~ " .. '.. '. ' /.::. ' .. . ,'':: 
:". : .. )' .'.t~.;J. '. X·The average width of the ore as. mincd, shown by stopes in the mine, 'is about 4' " .~. -,i 
t •. ~ } '. 0:- .... : :; '\'.', .fee~ The ·value of· the ore is very irregular, but from ores so far extracted in the de •. ~ '. ~;.,~~~ 
~· tf:/ .: :~~\ ~~;.:v~loplUent- ?f the ·v.ein~· has . 'avc~~ged ~bove $25~00 per ton; (~t the varying p~i~es.~o·r · . sri 
l :: : }~::'i' .. •.. ::silver as mllled) . tins fl~ur~not lllcludlllg some 'of~ the real· hIgh grade len8es .~ whicll ~.';:,\ 
:~~.. . .. ~:'{\;.:: ;.~,h~\'~ b~en enc~un~ered. In ' s~opil1g()perations in .the north Bonanza s.tope,:I hav~ ~a~ :, '·'~:.Y 

t;::>Ji~jtI:j<~j,:~,:~;"';~~::<:~-~;~: ' ·L.··; ;~Y', ~;~ ' .• ~~ , ,~ ... " .: ..... , .......... ' ..... ;". ~;,'·:.1'~,;, ·:MSjY~~,&~i. 
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.1 EMPIRE. . . " t 1 . (i -..... I ' 'l'his one of the prat~ti(~ally . Ululevcloj,":e<l claims, but I wi:~.h to mcntion 1 lere, ali \ I 

I
' .·1 !. brlW't'.:it 'riJ! cv~Ut:l.l!!lly h~~(~~mC 011C of tl.IC h~l'geHt J1.r.9~l:lCcrri. 'l'lIc couta,ct. cropp-~ . . :' ing here is similar to the Oregoll-ProlllptCl' contact, from which sex<;.r.al nulli.on do)-. I·.· lars has been produced. I highly recommend development along this contact at depth. ~ . I ~N~N~m · i . Another undeveloped daim, but heing the em;t extension of the Junetta }'Hne, q . I which hus produced .uhout $]~O,OOO,OO in l:igh grade or~. CO~ltad develop~e~lt is .re- .)1' I I ('·Ollll)}(~nded. To the east of tIllS property hes. the Dry fhll .Mllle, a Bunker Hill claun, -I ·. with a pat,t production. t . 

I BILL 13 E1'C. . J 'fhe daims lying south of tIle State of Maine Mitlc are iu the uudeveloped stage, Ji . surfa('e 01'(' having hl"lau fouud in places hut owing to t4eir l}eiIJg it! line. with the L strike of the State of Maille ,~ein fwn whi~h t~J§OO.J.QQQ.&.Q_\\!:~~_miu~Jl, they should .~. bc deYE~lopcd,. A discussion of each individual daim iR hardly necessary, some of . them having ~ I~ h.ut ~ittle development on them, Oil VC!l1S al~d '(~1'()Ppillg8 cxpos.ed on the surface. SUf-JU flee It to ~ny that the extcnt of the 111111l"1':1. h1.ctl m'en. Uo'I show11 hy . maps appended . hl'reto. nu\kl"~ e:\("h and ev(ary ('Inim 'n potcutial ' producer. . i I PAST ""'OHK-'HY PRI~SJ~NT O'VNI~RS, - i I . _ ~\1l (\xplcumtinu ns t(~t~!(', .~(~uttcl'('d '~()l'kitlg's nnd development shoul(l~e ' made :'5

1 

~ .. ;':.~ ~~1-c. The l)l'($('nt · owners IHl\"ll1~ hcM tlus pl'op<arty for about twenty ycars, work- '; . .~ . ing the mines themselves, have COllfined their efforts. to development on a small :'. . . scale. ~l . ,!!)l'k .. <l<?!!.e dhas-hec!l ' n~coml~1ishccl' ~l th.e pr:~~e.r.!ls· ~~~ .~!,~.s ~~tJ:'.ll~t~d l' .. j _. _'" ~. !.4:tS J~) _ .~:~~}t along. they havmg m tIns way pald for ,an dev~lopment work,. gl'adu· .. .I . ~.-. I ally getting the 1)1'Operty opened up, It speaks well foZ' the mmes that ot! thIS small i '~ . 

._-.. -

I ~cale metllnd of. oper~ting, worldll~ without ('.anital and undm' handicaps, that i.hey Li ' :. I .. nave hrougl1t them to the present statc of de,·elopm(mt.. . . .' i . . 1· SMELTER TREAT}'IENT CTT\.n.GES. I ! Up uutil the last few years thc smelter treatment charge on this class of ore was . 

• 

'. extremely hig-h. a minimum bm:;e t.reatmcnt. eharg-c of $4,50 per ton, with a 12c per ·1. ~ I wlit charge on the contained silica contcnt and hut a 50% payment for the silver in II i ! . the forlll of chloride. 'rhc· avcra~e RiHca content of the ore is ~bout 74.0% and ap- . ': . t proximately 40% of the silvcr value is as a chloride content, so from this data it can . ! t l'e I'f>en that all ex(Oelltinnally high {rrade of 8lIiI)ping ore was lleCeS&1.rY to realize a rl profit ulldcr ROmp. of the past dml'ges~It was not uncommon to haye. a combined j 1 u.­treatment. penalty and freight charge i~~ (':;SITs~ Qf $2~~tQ .. l!er tOll. The smeltershaYe )! . ~ no'v cut off rhe dllnri/te "cilalty atHl likcWIRe tIle Rilica charge on some classes of ore C\ and treatment can he had at a much lower fig'llre,.~ _ .. ...J--­SUGGESTED METHODS DEVELOPMENT AND -OPERATION MELLGREN ?:~~j ~ MINES - CAPITALIZATION REQUIRED - OPERATION COSTS AND ~ ESTIMATED PROFITS. ! .' '1'11(' ultimate <lue~ti(lll whieh m'iHl'R, afhor H ~ystl'mati(' study of the gl~(Jlogy, ore Ii . pOSt;ibilities on any property is:-whnt. Hl'C itR coItnncreiall)()ssihilities. ! l • From a y<'ry (~lo~e Rtndy of thc property, I am firmly cOllvinced that operations II · ? on a large scale will opcn up very larg-c tonnages of ore. The magnitude of the hold- J.j;":' . irur~. and the nmnb('r of ~eparate vei11s, makeR the cley('lopmellt of thc ' 'group a5 a)' i
l 

.. . I whol(~ :l vcry xlow l)ro(~CR." wit.lumt :;ufficient (~apital. . . I . .. .. L . ~ ___ ~"v~!(P."-'e._ ~~_ ~! . ~~p~!a.e!a" .,roM-eu ttil1lLUILvn rious . veins-and, u· cen tral- working L}~-' " ~~~,:, .:" j : xliaft nre esse~tInl. AR well as ~el~w wate~ de~'elopment. Inllt,tcdiate .. ex traetion:;.-. of j . ~ . ~ orcs al<1r~Ady "developed ~ coul~ __ he, .. ~~ommt~n~ed, hut a systematIc plan · of ., develop- · t -~~.--. ! mCllt c;hould be started at once. . . . . f , 
.... -.. . '"""" . .. .-,o: ........ :" .. -----~ .. - 0-- .. .,.. ..... ~. • - --, 

; . -: "'--~ .. ·"t .. ~._ " " .. _,.-"- 40 . - I ~ _____ .. ___ ~_._~ __ .. --... ... ~ __ --.-.......... .... _ .. __ ... _._. _ ... _._ .~._ . _____ . _. ___ .. ____ . ....1 
.. .... -4 .. l'_ .-..... _ ....... 
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" " " ' ' ,'1s?k 
~l· , ) u '. ~';;b:' '': ' .... , .,' u,~~~o;; ~n ~l~!\I;rcn M;;.c.=~IY;' j. ~(;;;~.;~. D.H H . 'i :-.::t,~jfi~,i~i 
~~\ . <_ ' .. ~~. ~ I' ·.·. tl~e ,·arioltd leases, and would to a great cxtellt lower the developtnent costs of the' . i" .... 
:-1 . •. , .. . . • : ~ . company . (' . 
~.'~ ~:·h~ ...... . :::.' . . ' PLA~ ~O. 2 (200 TON BASIS). . . i" . 
~H '. ", 1> '" Following a more extcllsive dcvelopmcut pIau, which calls for ~he dcvelovment ( 

. \ .! of the ,·chls at the 800 foot level, a Cal)itul reserve of $500,000.00 WIll be necessary. t. .'. 
'.\ " !'. As illustrated on the Vertical Sedioll along line A-B ~f the Vein }Iap, attach- l ' 

I ed hereto, tbis plan callIS for thc sinking of u 2Y~ compartmcut shaft to the 800 foot ~ ',. 

I· level, 011 the Bonanza claim, at a point west of thc main Bonanza vein, to cut it at . } 
800 feet. and cross-cutting at this point. castcrly and westerly to cut the 12 veins, 

i . which line A-B is lll~icate(l to cross, aml thc gClleral vein development from thig ~ 
: . depth. . ! 
'1·'.' If thig plan is adopted, mill (~oJlstruction shou!fl' he so deoigned as to take care . i 

'" '. . , . ' . of a lead content by st.rai~ht. flotation, or a combination process, ali well as the cya- . I' 
i .. :---: . : " :.:. , . nidation of the siliceous silycr-gold orcs ahove water. A mill with a view of 200 tons . . . 
l · .... ::.,:: .. ~ ', ! ~. per day or better should h(~ provi«(cd for. }4~xpclldihlrc~ ~oul(l. he a~ follows. . .. '. . ~ . " 
:;., .: " . L Cl'utral Power Plnnt ........ "" ................... ~ .................. $ 00,000.00' .. : :. -.f ' • 
. ~ . < t ~ :Mill ............... ;~ ..... ................... _ ................................ $150,000.00 .. . .. <'. '.1' .~ ~ 
'Ii' . .'i . :;" . '.' " Shafts, crm~i5-cut~. drift.s, (it«.. • ..•... : ..•.•....•••. · ..•....•.• Jf,'2.=)(),OOO.OO ': ~ ~l~ :,:: 
,: '. .. .. . Reserve and onbnde dann pnrchaHmg fund ...... $ 50,000.00 :·.' .. ',;,. 
l' ':~ . . ' ' " i . :<. 
1- .. . " .. .:" \1 " " , 'l'il~ ~~~c:.k;;;;id-~~;;;·th~ .. ;i~ki;;~·~f·th;·d;;;i~~;..~~::f~ croSs'.cutti';g :· t:.i 
~ . ' . . ' as ol1t1illed~ drifting on and development df veins as cut, and the development to la- ' ~ ". >!f 

:; ' . . , . teral vellis nt their points of interSection. of their proje(~ted liil~~-of-shik-e "·witli " this ',-f: .. ~: 
1 _ : I cro.s.c:;-cut, the raisillg of air shafts being included iu this development. 't :-' . . :. 
:~ :::-' . · :·dr~'" .. ~'Vhen· millillg 011 a 200 tOll pcr day hasis under this plan there would be, figur- .'!.I :.~ 
~ ; , _. ! ": I,' ,. ' iug on a ~et recoverable val~le of but $5.00 per ton,. (~sing onl>: ~!~.OQ.. Eer top. rec~v-: ~. ;..t i~~=:-
\ :- ' . _.: . f .' . erable l1ull value, and allowlllg $5.00 per tOll for mlDlDg and milhng) :!..l.!~t yea!ly..;!,e-' :· .~...,..-:' 
. , :f'. , turn of $360 000.00. . , ~ I . ~ 

'. I ; - A!! tili9.~ ~lld l!!_~r~n ~ past ~£nID'A.1 d~Y~~9PD;lgttt, th~ ~ val~_es l!!ye l>~~ '. i .:f:~ ;',:1:., 
.'; f ·.' ml:('h!!.l e~~ ~f ~b.!.s ~~.!~, as (h~cussed fater under ,Estimate o~ arue. Ther~ IS ·· '.l ~'~\ 

~" .. ,' :. t. liHie realSon to beheve that past gencral <levelopment wIll not be duplicated, WhiCh~. l . '·' :' ,;. 
~ .. . ' "; .:;. d·· would give a low net value of $20.00 per ton, (allowing $5.00 p~r ton for mining and " ~ 
~ . ; .," : : · : ::;:.i',: ~: milling) and usi~ this figure on a 200 ton basis, would show a net yearly return 0 .. ' ... . i-. d!1 440000 QQ.......... ~ w. .... ..... • ..... ~ .... . . .... . .. . - .-..: . . ..~. ..,.......,..- ~"""'. ......, ", . :- ........ .. .. " --... .:..... . • l' 0' . 
• ., " \ CJ' . ' . .' " . .", . .... . /~ ' .. ", . I ' ~ .... . ,l-~_· '-A .. ,. C • . . . . . • , .' ~ 

t' j '. Under this plant, a pa~ lea~in~ syst~m could be calTied on in connection with ·;·.L ::: ~:: 
.. : company operatIons, a~ outlmed III Plan No.1. J ..----.cZ;;;::;;,,::-:- ··' ~ J .. . ::. 

I '. i XTOM~STONE DISrr:RICT PROI?U~TIO~. r ~~--..,~ .--,... . .. -~ . , : : 
t. ' I' When all analysls.O! production IS. made, on the ou~put.of ~l1lleS In the W~stenl ~ . \ .~­

. . ' area, where several nuIllon dollars has. been produced In high grade ores, WIth no i ;.o~ 
. . i atte!!~~on .~_el9g P!i<J ~ ~l}~ 19.~ !!T~,de ~:i~.!.~~l~.~~·~~, a~d .this taken in connection ',:ffii .. . • J !!le lllagllltude of the · ~~!!£!!lJE~.ed area, couUlullng '~l~'~l! and u.llbl~cked ore bodie. 

j If'.U b~~ ~ ~ ~lli; ~~ a.!t.!:~~£~!yc com~~l£r~.~~1 ~i~!)!g l~r?'J~~!!i~~~ v.~~~~e:·-- ~ , 
i ~ ru:.e 1}9.t !.n !!P ~~~I>!Q.t:~1 O!, \~~~~10'y'~1 11},llle~al ~e~~~~g ~~~~, ~t a-'p~!:, ~ .". 
\ Cll flcld. Thc EaRtenl area covereu by the ISunkcl' Ihll jIiucs COmpany propel·ty. ' . ~ i wrl~ch has had propel' .financing, has y~dcd $J~QQ.9,,099~P.9.. 'fhe W ~stern area, of !I :',. 

. I w~ll~h the ~lellgrell Mllle~ ('Oyel: me greater part, \1llT~Uallcc<l~ amI 'Yl!t.hout nrolle.!' h~. ;::: 
.. . f !!!1ll!,!!g e.ql!ij~lt,.lu\~ Ylcl~ed d~ OWl"C~"S a . sul~~h~~ltl~I profIt, and pahlfor all pe7"!~~ ' I! ' .. : ~ 

.- . ~~r--,·eloplllellti .wlndl ~s exceptIonal m nllnmg C~lt:C~lll'lScs-:-Tb~ out-rmt~ft~es~JVcat~: i !~ .\:.. 
. r:'--e;n-area -mUlCS" 2emg ahout ~m~OOO.OO; brmgmg tlat' Tomhstone DIstrIct PJrod. c- f ' · .:' 

: '.' t,1011 to about $8,>,000,000.00. X . . . ' _.' I : =:,' 
1 . . 42 . . '... . . . ~ ' .,' 

. $ . . i,. ,. ~. . I: .. · ; ' ... -.-.. #_-~-.-.... -,.. ......... -.. ., .. .... ........ -.. ~ -'.-.. ' ...... '. ,. ... -... ...... .. . ..... ~ .. : .:~.:~:. ; .. -............ _., .. -'-:"'-.. ~- ... --, .. ~ -....--:......,.... ..... 
: '. . :j '" . ..... . . ... :' ~ . .. : : ,,- • , ' . ;-{ 

", , , . .. ~... ,', " '.:" ,' ... ~ . , ~ ... ::: .. :.~~.~ .. ~.~.:.-.. :; . : . ,# .~~~. :~,-. 
." ... .. . ~ • _ I • • .' . ' ~. :' .... . . :., . , • • .-: . : . ..... .- . ! i, .... .. . :" . . :., . " : :.: " 
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t )( l\lIL~ING.. . . . . 1 ! . 
I Numerous null tests show the 2te !!> hs. eX~Pl~Jy I,!~JJ ~.4al,~.e~d !9. (~>::!}l~~~!Ol1~l .. II- 'I' 
I ' The values as a whole, (in the silvcr--gold oX@.l~ed orcs f!.O far dcvelopcd) eVIdentI:}·· , " . 

. I Jlot beill{:t fiJ.1ely (liMemillated throughout t he rock, but oc(''llrring It? Isome extcltlt itfl. l' . 
t thc scams and fracturcs or bre(~ciated 7.o11es, this permitting of a lIg 1 per een 0 J 

t rer-overy by st.might leaching of thc ores, ground to between 16 and 20 mesh. I 
I . In it mill '<lcsi~l1, it· iK l\(h~il'\able to draw plulls for a probable changc in the i ' 

dlaracter 'of thc orc below watcr, there be:ug a prohability of a lead content in the 
Ol'e, and at greater depth,sulphidcs. 'rhe~e plaus KhouM thereforc admit of the ill- 1 
stallation of concentrations or flotation lIuitx, to be operatcd in . conjundion with ! 

:' the cyauiclatioll plaut. f' 
I 1'he ml\"isability of (OommendnJ! mill operution~ "y installation of a lcaching or ( 
I all ~1ime plant, (following the (~yan~(1illg orcs) are debatahle qucRtioDS. Naturally ! 

. the I(,:t('hiutt lll:tllt (Oan he il1~tall('(l at lcss ('xp(,llse than thc all fllime plant. . .1

1

' '':', '.: • 

. j PAST }lILI ... ING DATA ON 1'OMHSTO~~~ DISTRICT OR¥.s. . ! In th(, first «ays of ltli1lill~ in the cm·ly 80-s thc old Pan Am;,lgamaticm Jlroces~ . I .'. ,': 
. .. , wus

t
' '~t;~'cl, sel\·('~·nl Il1lmd~'('(1 th(~nRCUlIc1I tOln~cuf 01'C (I~~illglh·c('.atel(~ in thlisF~a} nneMr ~lnl the . J. 

l ('ar ~7 <,ram C('utrn " C.onh'utl()ll, l'ac .('ute1', Ilrm'(, .lor >111 aDC IH ler 1 S. ': f 
: Thesc w('rc.foJ)owecl ill 1900 by the oM 'l'OInh:dolle Consolidated Htaml> mill, J " 

. 11\l~ill!! a l~OlllbiilUtioll tnhl(' (~mc~cntrati()ll and (~yanidation by leaching process. . TIl(! . f· 
crushing was done by 40 Htalllp~. treating bctwcen 200 and , 300r-tOIl3~' per day, and...,.......r : .. ' 

j ' l'etU111ed an e~fl!ti~w~lly.~gQ9d profit po~ t~n o( or~ ~~!!~d. ,' , .,. \!f~.'" . .} .. .• ~ 
: XThe oM Grand Central tailing dlmIllat Fairhmlk has lately been reworked by) ~,~ . 
i . the f!otation process su(~(~eR."funy, and prov('s conclusively that the silvei~gold-IeadI r-J:- . 
J ore~~,call be commercially halUllecl in this manner.;.." . '1 . '. 

_ _ ~ - - - . ' t ', ,' f 

I
',,? ~Likewis.e the Statc of :M:ainc !!m.m) was put through a crudc cyanide leaehing i I~·f-:;. 

plant a few yea1'S back, by the Olcl P\\('blo Leasing Company, retur11~g a g<?9d Pl",9: ' .. >< '", , ~ ~. ~ i., f.!! t<! t~lew.t even though t.~e mill .hcads '~el'C e~ceptiona}ly low,' due ~~th~' tact,- that · · ~~'t.-. 
t .. '.: I, III mUll11g the State of Alamc orc, ncarly all of It was mmed by the strippIng method, ' t '. '.: .. I I takiug out thc ore clean, vcry often 011 CUIlvas. ' , ' . . :: :: 

·1 J.:. 

~ . ' .__ '. ~",,"'Tbe cyauic1ation t~sts conducted 011 the ~()nanza .o.r~ li~~wi~e ~Qnst~t!l. the Ii' :, .' · . I ~daptabili~y of this Qre. to h:e~!-m~JIt !>y ~i1l!ng. Takul!-! into consideration past ~1-1 }&.I . ~.~ 
J . . ·.i I ; ;;Itb~= ;Od mIll . tests, :hOW there : ~ q,,~~!!'!.~ ~..!..!' .~h~J:~ce~~ .mill~ i '"'1 
.. . FAc)TIMATE OF TONNAGE O~ MEIAIAGR.E~ MI~ES. --~-... -r-::.~': . '. 1 (, <. 

J .. · . 

· '. 

i The following figures have bcen ar1'iYed . at assuming a 4 foot average mining ~ t '(. ;:"; 
I width, ~nd are comput~d on thc t.hc<?ry t.hat whc1'e work has ~~~n ~lone .at. two pointR {t ~' : :'~ 

.1 on a vem that thc P()~1011~ of tllC vem between tlICS~ extr~ml~les IS. contllluon:c:;. \ r. '.::. 
, Develo}lment bavmg heen extended to 200 feet In depth m many places, fIgures , j . . .: , 

011 ore. from the tmrface down 200 fcet arc given below; and thcn on an assumed i I . ' .: 
(lepth of :lOO feet helmv this point., is computed R('parately, 300 feet being a very, 1· . 
(OOll:.lcn-atiYe estimatc on downward cxtCIlRioll. . . i ~" .; 

X Insofar as thc 'l'olllb~tone :Miniug District i~ 1l0t an uudeveloped or unproven ___ l.,'· .:: 
field, but 011 p3S.t general development! is a kuown factor on proven ore bodies, it ·11': f.-: 
is 8afe to compare virgin ground ill the Di~trid with prOY(,Il developll1ent.~,' : ! •. ;: 

011 tonuages here given, they havc bC('ll (~ollfined to hut 5 of the 23 known it .. : 
1 veitlH on t~i~ l'rt?perty. yeins beiug chOt;~11 011 Wh!(~!l the most development has been If . ': 
I done. and lIle1udmg porhons between two cxtr(,Jlllhcs on the vein, as example; work \ 1 ... . 

, . . I ,~.", at ~h~ _e"xt!"~I~lr ... ~)~J.b cucl ~U1~ .'..V~ ~~ _at. tho, nortla('rly ,c~l~t~ttl!!LJ~~n.~.1!7 .. 1. T_.y.ejn, _ .. oC.' !' i_~ __ 
I - whuah n lAtm~lt:'lChunl &'t:tUHl 11'1. appc'lIt1<!tl,.i~!!'"r:(~.lt..!:!~lg :'pp~~xhr~llt:~!Jy 1200. '~~.~t .. b(~-ll .... .. 

. t . .!.~~~ !!'.~'~c 1)()IEiK. ~Il tlux 1llUlllIc:r un ~on~ltlm'HfI(m I~ glvr.Il :1(d.lJ(q'lr()h'itt;nl£y ~ 0f,lth~"f. f~;~ .. ··: .~ 
i . extcll~lOli of Ute ,·cms along ' thorr st.rlkc. . . . '.' '. ': " j . , . . ,: ' 
, 43 c . 
: 1 
' .. __ • . _ • • ~ • • ,.. . • . ... ,' ' '' ... . ,;, ... *1. " _ _ , _ ' •• ' . - •• • ' - M" _ •• • ' ." . • •••.• • .. . . . 0 " ••• ____ .... '" :. ' ~ 

" .. .. '; 
... .... ::' 
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! BONANZA n:lX. . . · '1' 
\ B1<wk b~hv~(all t.hc south t;ltnft 811d nOl'th Khnft, 1000 fc('t in lCllgth. '1 

. t Shrfuce to 200 foot l('vcl-60,OOO tons. 
· 200 foot le\'cl. to 500 foot level-115,OOO tons. : 

JOSEPH XO. 1 VEIN i 
I . 
t 
1 

i 
i · ( 

· \ I 

Block between south workill~s amI north wOl'king~, 400 feet in lcngth. .1:.; 
Snrfa(~c to 200 foot. levcl-25,OOO tom~. i . 
200 foot level to 500 foot levcl-35,000 tOllS. . r 

JOSEPH NO. 2 VEIN ' . . ' 
BIO(~k b('tweell north and :!out.h shaftR, approximut.ely 600 feet upart. . ! 
Snrfi\('(' to 200 foot le\'<.'1-.:....-10.0oo toml. I ' 

:!OO f(lOt Il'vc"l tel 500 foot. level-GO,OOO tons. : . '. ~ . 
AXX I'~X XO. -10. V}i~IX. L . 

; Blo(~k 1500 feet ill ll'n~th. i " 

1 Snrfncc to 200 foot level-92.000 tons. { .... ;: 
200 foot 1('\'('1 to' :>00 foot ]ev(']-138.000 tons. ·· t ,,~ ,.: 

j .lL,XEX NO. 41. VEL~.r. · ! :.;: . 
· 1 Rlt)(~k 500 fl'et itd(,ll~t.h. .' ; '. ~~ 

Sm-fnce to 200 foot level--.10,400 tons, t . 
200 foot le\'d t.o,,!)OO foot level-45,600 tons. s· "'.' 

, TOrr AL TONN.AG E IN TH}4~SE . !lJ.JO'p~§:. : ... lO" . .t,:.C";:":-~: ',.;;-~_ : !' .. . : .. 
, ~ • j '" ' . t Snrfa~e to 200 foot leyel-' 2:l7,400 tOllS. ~' 'I,'~ . " - , . . . i .... ; ~:\ 
~ ; . ~.. I 230 foot le\·el ,to ' 500' foo'f rcver=~ma;600 'to~~ " c::-.-;':7-=," ... ,. < " . • .' . ' . ~ · !. 'fOTAL rrOXXAGE FRO~I SURFACE TO 500 FOOT LEVEL. 7.·.r~~ ~ ·:,~ 
, l - . -- 6:n ,OOOt.OllS. - • · . .( . ' 

.' ,.~ ; ESTIMATE OF VALUES. ;( . ,!:-

.' ~ :.--:---_' ._ ,: In arriving at ,!-ll eKtimate of th~ value of the ore, ~t .uppear~, that insofar . as . ~l ' ' :"~;':; 
: I "" ·there are knOWll mmed tonnages, WIth known returns; It IS a logIcal-method to com- 1 " .. : 
· L ]Jute the yalne of the ore removed· as a whole:-that i~ the rehll'nR 011 tonnage ship- ') . :', 
. ~ ! ped and tOll11nl!'e remaiuing on the dumps, of a known value. In this way t.aking the \ I ." : \ .. I ',~ln(' of the dump mat~rial and figuring i~ ~gainst returlls.oIl tonnage shipp~d, will ! L: :-::: . 
. ' I r I\'~ the gell~rnl nverage en-block, thuR gIVIng Ull average va~ue for the entire ma-.l!':\::':" 

'H · .J tcn~:::;~:<ltlte chal'llcter of tlte vein material, in that it is 1I11Ullifo!'Il1 thro~glt~utJ! :j,: 
l. .: . \ c·olltaining' Jow Jtrade all(r~high grade portionR, this method gives an insight to the ~i ' :, ":'. 
: i. ' f ,·alues as a whole. i' . 
'1. i III cOlllp~ltiug mill returns on .a roya!ty and mill cl!arge basis, a. gelieral value of . : "'~ ": 
I! . l. $10.00 per tOll was used; wher('ns 111 porhollR of the ,ems 60 far llulled, the general 1 >.: :'-: 
. ~ . ! :'~r~l~,c hn~ h(,'('l1 a('tnally ~reat1y in excess of this amount and it would ~eem that ·1 . :,:: 

l f\\fure nevelopment will duplicate past extractions. 
-I ,\ Likewi5e. -in. :vi~w ... of tl)('Jact, .. .t-hat 1'Ucb .,.~~~el'ti911all.y-,<, h~gJ!. f?ra<1~r~::4~~· b~~!I", i . <: /1 . ~ ('llf~()lmt('~d 1ll tbe development 62.. fa~ dO!.l,e, It canllot he overlooked In estunahng ' I ';. 

, I : yalues; as llle example of the high: grade !n the Bonanza, o.!!..~ lot Qf ~.2.J~g~ return- r l J. :.>.~ 
'. i C .. ·· . i mg m'cr $~Q}?QQ.!90 (at the then RIlv('r pl'lce)~ From the JOf~eph No.1 one small sbip-: .' ~ .•. , 
,n "'" l lll(,llt ~'nJllim~ 5005.0 oUl1~es in 8i1ver and ?Ol ounces ill 'gol~ per ton~\ On the ~ 0- . ~ .' 

! Keph ~o. 2, .lunetta, Merrlma(~, Rtnte of Matne, Chall<.~e, Mau1le, San Pedro, Solshl'l', ~ 
I dc~., high ~a(l~ ~.~ ~~c (~l)J~~~l~lt(!rl'(l. '. i 

. .' I ' , On the! pm-tinn of t.he nounn?u v(!in hetwt.'('11 tll<! north nnd Routh Rhafts, ap- ~ !.. .- " 
' ,-<: ,:, .' $.~': f·'~~IJl·oxinfatelr25%~hrurtfeenfiUI1(~(l,yiC1<nll~ · *-mo~(JOO:OO;t.liislicl1lg from tlle sunace i "l: J.~.' 

.. ' " ':~ '- "' · · F.~ -to ~the- 200 foot- len'l an<1- repr('~e!ltil1g nhout '15,0()O n(~t~ltlny ' rcmoved; ~ IJart - be!ng!-l'--
"( ' .. " < ____ · ~ i - . ~ __ ~~l1pp('cl nml. t1.1~ ,bnlance. !,~l~l~lIl1ng .on .the .<hnup. ns. dIK(~ardcd Jow .. grade. X,Takmg) . ~ ! . ~ t 
--! .. - \ . 44 ." , ", . __ __ '"' W'' ' , ' .. . . _,. ____ ~-! .--.. .. --.... ~ ...... -.... - ..... .... _ .. _ ..... ... -... ... _.... ,', ' . 
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,f _~eport 0" Mc-lIgren Mine~-B)' C. .I. Snrl«,~ PI.. D. ' :': '-:::~< I 

'II into consideration the ~xtensiol1 of this vcin 011 the Chance sidc amI considering thCJf ,,/.. 
vein Its. a whole, from thc surfnce to the 200 foot level, there shows ql,).m:<1~~ I~ 

',I ~of Jlle j.ein ~:~.t!!jJl tll~,f?~ li.!l!~.ts b;~, b~eJl .. n~~~,~l lU1~ fro~ t~!~ l!~~i!!.!t !l.r~\1~n 2t ~ It, i 
!!E.~)!ll :f;!.,OQQ,OO$1.QQ,. 1!!~_ l~~',I,L,l:~~ah7.cu. : : ,', : 
CIIANCJ~ .AND S'fA'rE 01·' MAINE MINES. 1 ", 

t . A short (liSCllSSi?1l in connectio1l with the am:"lysis of t!IC group values of theso i 
! Jlllnes.; although outsIde of the Mel1gren 0 roup, wIll be of mterest. ~The State of t 
i :\Iaine l\Iille us stated in other parts of this report, produccd $:3,500,000.00 anel thc , .r~ , 
I Cllall(-C $600.000.00. the ~ o!:~~!fs l~JH!sr sj!!lJJ~r 'W.uditiW13,J\S Ule ~9.11,~I!Z~, ~ ! . 
I ~l~ 1i9. 1, J(~h 1i9· ~tstc.; be1!l1? of the s.:!!!!.c p~'1.,t:~ll~1 VJili!JJ):~~!!m. of tins sectIon.)l ( 
! ' ~'l' rl'E OF AlAINE MINE. ' J , , 
; In this mille t.hc high gradc orc ICllSC~. occurred in morc uniform value than ill !, 
I i :-;OIllC of thc nthcr vcill~ lIll'ntioncd, as showll hy the out-put; which waR (!ollfined be- ' .j ,,: 

, I, twccn the uppl'oximutc limits of, 400 fcct ill d<.~pth, with Intcral cxtcnsiOlid of a.bout· ' ~I ." ': ~ : 
" ! I noo f('t't. nll n bo\·c water 1c.'Ycl. , : , ' .. ' ' 

, -, .-:,_ ' ,. \\?ith all c~tim~\tcd 40,000 tou::; mined from the::;c workings, with no allowance :' , ,' ".- ~ 
" :~ j I mant' for a dUIll).} \"uhmtion, (not ha,-iug iuformatiou on dump values, it was given-n'l_1 ' ',::: ' 
· 1 i \"al11(, comdneratioll~~thi~ \~·ouhl show a gelleral avcrage v~lue of o~e shipp~d and di't-lic~ ~:(~ 

i -~ 

, ! ~ carded dump materIal; of 111 excess of $80.00 per ton"f.:(at the prIce of stiver when "I':. ') 
, i '~ this ore was shipped and aho~tt $GO.OO per ton at prCdcllt market pricees) that is if' : .," ,': . 

I" the ore a~ a wholp hnfl heell Rll1~)pc(1. , " ., , __ ....;... 
" t · '~ANCE.MINE .. ~OUTH' -EXTENSION'-OF BONANZA VEIN}: - - "".:._ .. 1.;. -::-i.. 
' i ' This property I>rodnc.~cd $600,000.00 from the Rurfnce to the 200 foot level, and in 't~- ,~ ; 
I' , , a latcml d;8hu'('c of a littlc over 200 fcct. It .waR l!oted.for its high gr~de ore; values , .(~ , :, : 
'. ' of from ~D.9 ~o .• J,9Q9.~QO n~r ~<W ~~~~~l ~,~mg .l!l~.d IJl ~ to ,~ f?-i't }V}4!hs.. . .:.:- - 4 :~ ~ 

',' ! . -:A'ilproxwlately 10,000 tons were nnned, wIth possIhly 7,000 tons of thIS amount :i ' ", ' : 
:' ; , r~lllainillg on the dump. Hiving this 7,000 ton~ a valuatio~ of $5.00 per ton.;. this then : ; '.) ; 
.I I!'l~'eu It general average (f about $63.00 per t~n, had thIS block be~n .mmed and , . <:' 1 ' ! 8lalppeo as a whole. " " ! 

.JOSEPH NO.1. ' t , ~,: : 

f , \ ' 
In sinking the north shaft approximately 200 tOllS were shipped of about 35.0 . ', ' ; ~: ; 

O:!l!CC silver m~d 0.09 ()1m<.~es gold per tOll value, while 41h tons. of a value of 5005.0 ' I.': : ; 
I mmee~ silver and :;.m ounccs (!'old ller ton were minen. Of the 1000 tOllS mined, 800 . : ~ , > i 

\ 4 , tOllS
d 

OreOIDl ains on the
1 
dump (rejelcts from ~hipIDell~l) of a

1 
t"alue of 5

f
·0 0hupces silver ' ' :',:,~, 

; nil • ~ 011U(,(,~ ¢oJ( , per tOll., 'r lis thNl g1 ves a RI vcr-go ( t'!-ontcnt or t 15 ore as a .. , .,' 
'I', ' whole of 43';52 Olmc('s t:,i1ver and 0.08 ounce~ golc.l per 10I~. : 

BONANZA MJN,~. (~ORTH ';VOHKINGS). , , " " I po of the approximate 7,000 tons mined from this northerly portion of the Bo- , , 
uanza ,·cin. aoout 3,000 tOllS have been sh ipl'('d or ' cyanided, with a return of $166,- - , 

, ' j OC~.OO; <If,!!ll ay£,J;~ge...Qf ~5.2Q.p.tr.JmA.._'Vith ~h~ dump averaging a~ pr~sel1t market ' i 
i ,prIces, $->./6 per ton, and ,VillI 4,000 tons remanllllg 011 the dump, tlusgIved a gener-.' ':. ' 

-... . ',' 31 i!Yerage 2i ~27~0 .llilt tQ!l 011 ·the entire block 'of 7,000 tons. (Based upon-present ,- : : -'~ 
market price 011 t e dump material and the varying Rilver prices, covering the range : .~ !', ' '! ('f thcRe shipments.). For furthcr data, thc following is given as another fonn of an-' , , 

i alysis on ' thcse workings. .. , 
I ' .ANALYSIS OF VAT.JUE OF BONANZA YJ4JIN. OX AN ASSUMED BLOCK 

, : 200x2OOx4 FEET, IN NORTH BONANZA 'VORKINGS. ~ 
. l l..,;.,.:;uming a sedioll of the BOJlanz.'l vein extclldill~ 100 feet north and 100 feet 1 

~,~."...'....:,.' . ...,..,1 ' "' s~U,~I~f t~l~.~l Bonn.nza shant. and 20~ ~eet ill deRth, or to ~ater level, and using .. 'I"' ; : [i .: t ~ .- a.:t foot llnnmg WIdth, gl\'es a block c()ntammg 12,000 t<ms, ; , : ; ': ' ; , . , ~> . I . _ 

~,' 1 ",," '. Of this 12,000 tOIlH, 7,000 tons. havc bC(,Jl mined, whidl leaves 5,000 fOllS unmin- ; :," 

.• · i~l-ifl-thiwa.Kllm.d-hl<.'k~Of .tbC-7;OO~O~~wd~;OO:-t~:. 11ft v~ :~"':~.::ii:~:,t . or' \ . .. 

------:,-" . •• ~ ---~ -- .~ •• , - . - • •• . -- -- . ..... . ' ,-. -.~ .• - • ••• • -.-- . _ . . ..... . . " • • . . . • I 

' . ,~ - .:: .. . .,.:... ... . " 
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R~port On Mellgn,,, Min~~;..By C. J. S"rlc, Ph. D . - . . 

;:.' .: ' : ; :, ·~ ·rtfi;~,~· 
-. -'·"--'--' ·--:~·~}I:~!.~/: 

.. .. .. \ 

" ., . 
. ., ' 

:' ~ : . . .. . I cyanidcd, awl 4,000 tons of low gradc thrown on the dump. . (' . .' ;: 
The 3,000 tons shippcd or cyanidcd shows. a rcturn of $166,000.00, o,r an average . . . . :~. ':', -~' . .. 
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valuc of $-55.20 pcr tOll. (The Kilvcr prices ranging from 0.46c to $1.00 per ounce, ' 
with an approximate' averagc of 0.850 per ounce). 'fhe 4,000 tons throwl1 on the ! 

dump averages 8.0 OUllces silver amI 0.05 OUllces gold per ton, or a total value for .tho i . 
chIDl}) of $.3a,040.00 at present market prices. ~ . 

i 
As a margin of safcty, I am giving the unmined 5,000 tOilS ill this assumed block,j 

i a vnlnc 110 highE.'r than that of the discarded dump matcrial, or $5.7H per tOll, or a 1 
total value of $28,700.00. As there have hel'll 7!OOO tOllS a(·tuaIly mined, with a known i 
return and dump content of dctcnuined vulnc, jf we now revcrt thi~ assume~l block . i : .' 
bark to the Yirgin or unmined ~tate, and as stated, to he within a safe margin, o~ly I 

.: allowing the 5,000 tons unmilled, the same valuation 'aN thc rejccted dump matcnal, : 
l , the block 200x200x4 feet. if mincd as a wholc, woulfl havc a ' gcneral average valuc ·i ·.· 

. .,: I of $18.15 pcr ton, which is computed ad follows. . ; 1 ' . 

. ," 12,000 tons, in tbe assumed block. ' ! 
.. ...., . ',1' 7.000 tOllS of whidl have becn mined. 

3,000 tOllS of whidl have been shippcd or milled. ~, " "' i;:': \ 
." ,1 4,000 tom~ of whieh remaiu on tlw d11m]>. r . '. 

, . ' !l.OOO tOllIot. nf wiJi('h repl'cscnts cnmpuh'.t unmined portion. . , I .~ '." { 
'. I 9~OOO ton~ of wlli('h is the ~omhill('d (l11mp nml ullInincd portions . ( ' . 

. ~ : :: L __ ~ ., 3;O.~j~;i~;I~:;W:~~:';r': .. ~"~~ .. ~:~~.~~~~.~~:~: .. ~~~~.~.:~~~ .. ~~.:~f~~:~ .. \>.'. 
I . . I 

. 12.000 tons total ............................ '......................................................... $217,84:0.00 "'( ,' . . r .. 
. HECOMMEXDATIONS. . -- - - .. , . ......, ." - - --" -<1 '~ > .:,~ 

A-' In the dcyelopment of these mines. I would recommend the second. or more ex- . ~ .:;~:~ : .. , 
: ' tcIIRh'c plan. as· nreviously outlincd under Plan No.2. The advanta'ges are a more · 't .~!'. :, 

. ', ,. ' \ rapid g~neral development of the group, and with larger scale operations, a ~' lower . " t .. . ' ~:;. ~ 
.; . minin'g and milling cost, with eOiTes.ponning incrE.'ase in net returns. ~. t .. ' :,' 

.+.' In ronnection with this plan the leasing out of portions of the various mines of ': I; ~ ' ~ ' 
! the group wo'..dd be aclyisnhle. Thcse leases co"\"erillg ground that would not inter- t . ' :: .' 

i~ ferr with the general devclopment plan, being confincd to ground above water level •. f '~ ' ,~ 
1.' : A l'artiallease operation in this manner would tend to lower Inining costs to the . t :- ~' . 
. , c·')~'P:ll~7. dne to the faet that lease operations would be contributing to the payment · ·i, .>< 

. j of the power plant operation co~.t!ll, in addition to yielding royalty and mill profits. ' I···· 
i It would likewise be advisable to determine t.he position or depth to the sul- . I . 
I phidE.' or primary ore zone, by diamond drilling. ThiR coulcl bc accomplished by seleci- 'l' 
i' iug olle or 1110re of tht' \"Cill~. and <lri1li1~·g. offset an~!'lc drill ho.1e~, to cut the vein at ·· I .' 
t eomputed dept.hs; for examplc, t.hc drlllmg' of the Bonan1.a vcm from the west, at r 

:mgh.'s to intcrct'pt it at 500 fcet ann 800 fect etc. This wo\tId also dctennine the I 
~trelll!th anel tenor of the primary sulphi<lp. ores.. I 
COXCI. .. USION. ) 

;, In closing I wish to say, that from all ilHli('.atiom; and from a very close study 
of thi~ property, amI the entirc Distl'irt ill general; that I am firmly cOll:\'inced of 
th~ <l~'·elopmeut of Ij!!gc t~,l~,J.l~g~s ~elow ~~'\~~,~' level. Insofar as the geucrul lllwer- . 
nh7.atlflll fac·tor of the Dh;h'i<~t as a \\'1\01<, seems tlle ·~:mH'. a di5eussion of the gcolog~· ; j~. 
amI (Ire deposits of the entire Dish'iet hns a direct bem'in~ 011 the MellKl'cn property, I :' 

i aud for t.his reason I havc gOllc into it in COlIll(.'d-iOIl wit h datn 011 t his property. >< ' 1 .' 

_ J _, . 'rlu.' (·(llltiJ'-l1jb·.:..of_t.hc.LUl·C_h()(li(,K._tu_alUl_illto_t.h(~_w;'t.<~r-hm~-t)('(~n--diK(m~li('d-on4 : •.. 
: f lac.' (~,,,,tc.'nt iun. (~ rlllljU1(!.II.tl~ .. l.-J'1nlJ.tll1lr-(~t....-Si.l-\~~hl!HIHI~I!t'lUl(·I·'I+Ht~y,--erl~~O,,- . ~ .~ . . 
I' Promptc.' ... r..llC.'ky CU~.R, ·Ellwl'ul<l. "Tl~~t. Rid<" Challc(~. BUlIUII1.tl, SUIl l~rul.t~(~,-.J:o.scph f ! . ' 

i---'''--'--h~ '-~(r.-l;--~h~inlit·ed proofo f r liCii(1owuwnrd exteu::;ion, and ' this taken in connec- ' t ~ : - .....--.- . -... --- -.. . . ' " _. , .. _--_... ."- '" ' . , ... .. -- , 
. '6 .j .:. 

, I 

1 __ -- _ _ •.• __ , _~ .. _ .. ,.,. 
.' • •• aoI ' ,' .. ' ..... ' . ' . " • • ~ . ~ - . .. . , ' • 
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" l ' 
tioll with the zOllul U'l'l'Uugelllent of the Illd,al:-;, xtl'(!IJ~tJICIII'I tlw argUlneut for Ol'(!8 t 
1J(,~low wnter,Xl'he ~tl'ictJy pl'iu1UI'Y OL'CI) a" :l whole Hot having hecn encountered, · I· . . 
mld th(,~ I-tcologi('~lll comlit.io1ll:s, vicwiug the 'l'olllu~tOl1e ])i~trict as a whole, makes DlC ! .r~' ' 
tlllllc.'sitntiugly say HUlt ore hodimdn the District ulld 011 th~ property, will without j " . ' 

douht be mined to cOllsiderable depth.;- ; ' . 
Of the maJ!y n~.ng l!l~p.~~:ties which Lh'!ye e.;.::tl!l!~led, t~~.§..9~, taking all fac- r~-... 

tor:; into cOllsideratIOn, is oile of the best, from ull geueral I:3tanclpoints, as related to ) ( .' 
mil1illg. 'l'OlulJst\>ue has -I~eci'i llro(hiciiig: orcfor lIte la~f50 ycai~' ajilr no doubt will be '-t ~~ .. 
ul't'rntiug in the far future. . 

The wuter ques.tion has beclI dc:-;cl'ibcd at some length, and on the ];lellgem. I'ro- ;~~,..'.{ 
pel'ty, ~g!_~i~!lt_,y~ucr for milling operatiolls will tuulouhtcdly he encountered, thi~~u)o ' ­
wntt'r ht·mg ill f:wt ~ ... _~l~(:id(':(.l. as~~t fOr)l!i.lJing ~llllJllillliJg. _ . . . . ~ ~ . 

, . '1'h(' lubtlr ('omhhon I~ (~~c('pttomt1ly go~1C1. N.n (~:!Il1P ur hnmmlg f~U~llltlC" art! n~- ~ .. ,r:t~, 
I ('<"~~:ll'~' : all c"'mploye(,'8 ('Ull fn\(I . :w(,~omodatlOl1S In 'Iombstone. AmerIcan ~nd lIexl- !.. j 

('.\11 labor CHn he hud nt prevailiug' labor seale. • ~ 
i Al'(~e:3~ihility as has. been stated, is a very importaut facto~, no road building ~ ! tl , I .! heiug l1ecessary, the property a~ a whole being easy of access. . . t.. J ':. - ! 

· I . Tl'!l,llspo.rtnJJQll ~onditious . arc ~ood. IIauliug .charl?es are reasonB:b~e, trucks be- (" :i ~ 
1 lUg avml:lblc 011 contract work at '1'ombstolle. Ji"rclght IS al:3 Ilear a nllnmlUm as can ~ '~.": 
t be CXP('(~t('tl ou tl.hipphig Ol'(~. '1'0 tlw I:lluelt(:~r ut Douglns is about 60 miles and tho:-;c ( .. · C 
~ nt l~l Pnso 3.15 milc~. . rl :. 

, j QJill1~c . 1.i~~~tl.Lt'Q!11herll . . Alizolln,-.makes-..... operating conditions exceptional, tll.~~ :. 
! weather conditiollli at no .time interfering with operations. ' .. . ,' : \ . 
. , .. A word should be SOlid in referellce .t.o leasing. In the event that an operating .. ·i ~'i4'~i 
I . c~omI>:my shoul<1 dedde on a part-leasing' hasisof ()peratioll~., there appears no q~· l ..... :~~ 
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tiOll as to- ohtilimilgle'f::sees at such time as eqnipmeut permits. - - i'{ : ::~ 
:\I:my 2.!ttly4!g p~operties would he worked. providing the company operating" .'.~ 

this property decid(!d 011. taking c.!!.sj;QI}l ~_<l~. and a ~~rgg t~.~ll~!!ge ("ouJ~l l?e cOl.lfident- ' l 'ii~';: 
ly counted upon from tlns source. Ores avaIlable for treatment · QY nlllhllg 111 and .. ~',;'.~' 
near t1~e "TombstO!le Mining District," makes. the plan of t!,eating <!llt:.~de 9~S an . :. -:: 
nttrach£!" c~mm~rCJal as~e~ and revenur. from thi~ source would 8(Jtl 'to the 'income 'Of '.: !>~ " :' 
the <,omp:my operatingttlie "MellgrCll Mine~," in conjllll(~tion with a "Custom .:. ; .... ~ 
Plant.' ~ '; .:,", .. : 

',:- . 
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• . 1~~ l·~ : ~.~., ~ . < ;( . ~:: '. 

:;·?:·\;: ); :· '· . ~~·: .'~'-, · t .:.· ,~l' ; In ... t thft aurf&t.o~, kbout · 5('0. ft'cot north ot thf! oroelS-vein ~.n4 ; . . ;.:;.\ :.'" .i ..... ;\".~ : ,'\']: , .... : ' .! main north-south vftin 1ntcl'o~ct1 ~n, enoountfOre-d tir.;h grllde, . 
) irt;· '·: ·J ··: ' : ·:::'< : I>: ~·! . tdnlng ore · as high illS ::~4(\O.OO pflr ton in 'Vil.lue. The high e'l'ade, 
t:~ ... i· :;:_ ~:~(.:: . ". lonne kt thJ s 11(\1 nt dropped. 1 n value! to a mil11 ng 'ETade and .,l 

·t : :~-, ; } .,:";. ,i /.: . : 1t'or~ '\'las dlsoont1rmed. . . . 

,', .. ':, ' ~ , 

. ' . 
' ;' , 

.' ::: ...... 
.1 ',' " 0 ' : •• ' ... ' • • •• • " • •• 

~~; :. X.>I< . .'/}):~ .) .. . :, . Cont'nu1nE! on n'orth on the strike of thf' vein, rr,y fartlirr : ... ,: 
.;·: ::-,-., .. :;. : ·:.\".::t.'~··. In I!)JO, started to sink tho north Pon~z~ shut.t, starting on : " . . :;:~" .. :,: 
1 ~ ' - ~.:.: . ;:: 'I<'?~:: :":~ ':".' .. :'. - .xpeBod 8urf"oe oropp1ngs. \' e sc.nk the eha&.ft on ~n InclIne to ~ " . 
~ ~ . ~ " :/'.' . ":' " depth ot about ninety ftett, at no pt'1nt ~noo1)nt('ring high grado. :·.:··:,;:;: 
:::~'; ' ., ' > .\ ; '. '. 'f*. Shlp~enta ot from ~~(l.r.O to .::ZO .0('1 per ton boi ng the ~ver&Ir.(,. ~ . "" .. 
:n· ' ~ ' ." . :" '~"/ .. : .i'" In 1919 a lNuJe ~a.B givfln to I.~m ~11ton. i:. y.~ 3pringr;r an~ lJeo. . 
:~;~~ '; .~> .. : ... ~ ~~~; .:. P.1xb,. Thoy sank tht! oh.ft .to th(' 100 foet l~vel and at&.rtcd · dl"1ft~ :;· :··; 
)j .. ' . ' - :. ".< . . 1ng north ~llnff the vClin •. ~t a po'nt about f'orty :r~f't nt'rth of' .':'-i . . ! 
;T. :: . .. ': .. .. .. : ~ " thf.' sha.ft t 'hey enaollntCl'ed high {!Ta.d~ ft.nd c"mt1~nced otCr'ping. ':he ·~ .. ·: ·:,;· 
\; ; '. : : ,';";~' . :;~,'~:' :': bulk or th~': area ah(\~n by thfl 10%1£"1 tnd inal S:c'ct1 rn of' the nonltl)za ::···;:Z 
~~~i :_ .~ .. :~ ;:}· ;.".:::r ; . vein .. t the north shuft flli.sm1nl'ld nnc!rr tl:'c~t'. 1ec.8~ op~rli.t1 on8' · .·;<~·:,>~;;-: 
::!·~: . :: : . · · ; :· ·'··_:;\\r,~i:;::'-.:. with n J,'roduction ~f ~~ IC6.('(\C.(iO. 'i't,etj Bs..nk'thE" ohuft to the -. ': \::"~': ." 
~J .~. ':: " :<')(':'. ~:.\'~ . : .' ~('O foot levsl e..o aho,,-r. 'n thiD Gcct1(1n pltAlt. ~n 1924 C. J. ' . : ., ~~ . ~ 
:8 . ' :;::.:"'; ':/ ',> ~'ynn. ~tt,nl" l-~1l"y ti.nd !"!!n r·c-ncl'ioff ol"; t~j ned a 1~P.3~, at the "'~ ;.: " " 
~:;L. "'.<· ~>·;.:·' :·.< · ·.·,· . ~ .:. nort}: <-nd of th~ ncrt~ FClT.Cil.nzG. st(\l-'~ o.nd ~%t.l'"ctc~bjc;h f:T61de; • . " ."';'.: .; : 
:::::;~, , ·. <:~ :-:>.;;.i:; :.· · · :·;· ~ . velu(tB runnjnr' 01' t(\ \.: ~}(,C.C·O IIOT ten. 'nr'nr !:ljn1ngoI,<!'r:.tlor,i8 ..... / .... . 
:,; . ;.:' ,:: ' ; ;: " ,~;F~:· . '::., 1 n the nor tho nomlr.tA 1i orl:1 n~n 1 l:nT'C . li(lr30n~111t&i.kfl!n dond . ft.9fJay- :':-~;::' ? 
.}. . ' . .:'-:: :.;;' ~. : :. : :> ., ttd awnples running as hirh ~B 27CC.0(: Oz oj ITf!1' und 71.0 Ot ,zo14 ···;;.:i>:.: 
:;-i :. :. :':., .::; .... ;::: ':- For ton. . - ~.-----,.-- , p > r ..... " . . .. ' w ... . ... ~. -: ,' :O;:"'::>J:;: 
~::'. : ~ '. ",:- . : : .. , .... , .. :... 3upplem~ntj nC" other exper1 ment~l 'teata on the milling ' .... . ;,..-, . ':.::, '; 
:::1 . ::. .' .',' .. ~:, -- :. ;:. : .:. ~f these oras: undf'r t,h~ Oorr.ce · er.nd pj 1 ten leaee pf:ri od I con- . > ': ;:'~j 
.~, .: >. : . :,. :»:;:.~: " strnoted ~ or..\ull (txf.·eriCl~ntu1 ·lCE..chJ ng plant knd c1C1ni t!ec! oro~~ ~_ ' .. . ;. : ~ .. 
~[.:" .;; ... ~; .: .. ,.v.': ·::·- !roCl th':t1ele~an ol;erOltlc>ne. ~Qrkjng ir. thjBW'¥.Y ~ little ever , .... : .: .. i:: 

::~-::: >«'~:,:::: 2 ": ICOO tons, with good r~oultG . 7Jt..ich \\"j11 be described c(\re fully i '· . · \\·~ 
·;;: ~ ., .. }- ;~<· .. :·:;.·:· ;·.r :· o:. ttndcr milling. ' ~ . ; - ' . ' . . ~ :: '.: .< 
~:j! : .: /: :':" . ~>::;: ': :'. ' •. lit thf! lirf~ ::ont -tiJ:\('I ' lo~Bn oper;."t1ono · hrc 't.p-i.ng cl4rri ed . en :,:.:·;· .. r~ 
(~ '<: '.,<: ;: :.,-. ~< : : :: w.t thp. D(\rth ah",ft or,ol'kjngs. Th1a bl'j~f17 gives. thft d.ovcloprtotlt .' , .:.:::: 
·~i; .. ··<:~. ::: ·~::· :· : «. ::. histor7 of th~ Bonnn% .... mine from 187~ to-date. All "f this v:ork '. 
{;~ ; .. ; .... : .... : .. ':".;.:: .. ,~~::.!::. w.s 1'1" nci {la.lly ... snaroh tor thf' b1~h grtld r.! ler.ans of the vnin ::: :.\{/ 
'f.] " /~: . ; .: ::: · :t; ::>~ " and usually who1'e tho 'Voj n met ter dro~ll'ed to 1:1. lower gr~de or .' " .. ·,, ":,,: ':.;, 
:;:~ :-: · · ;\,: ~·. f. '-.~ ;·:; . : .... m1111ng 01'0 it .valo left at tr~1s point .. Thr. er.t1rr. prodnatlon · · · · :, ~;::~·'·.;~:·::~·;~; : 
~.JL ··· · ;;: ;·~_ ;{~:( .... :~[{ : history of thf' ronan:" vei n hc&s b('lcn, th::Lt a oontlnuation of . ··:·':·:·;'it/.} 
:.f:S, ·~·: : ;:; ,~,~ ~ j.;:: ' >'~;' c-ork on th~ low~r gru.d~ portSono of tt"e v~'n, has ~tcome point. ::';\':X,,: 
.,-~ , :, -~' , '. ' \<. ' : : ..... :- led to thp. 'high grudo lensos QJ1d 1 t 10 'Jl3' 0Il 1ni on tbl:4t in ex- ::: ': .~ . . ~.;,: : 

'H · J'~'· ·· :" · ·<·: ; : ·: · . '. trc.ctlnc; tbr. ~ein anblooli:: for milling PUl"PClSt'E. that 1"uture :" '. ::":': ' 
;~j,, : .' .: .. \ .'.:"",:. tn1nlng and development will ~noollntf!r adcHt1(,n;:.1 high' ert .. ~e cr.a. ·:::·;·'".· 
::~."~ ." ~: .: ~ . ..... . . . .. The cClnt'nu'ty ilnd rninorl.llj za;..tj on of th" veins will be ":; " .:"-" : .~" . " 
·3~t · .',: :;, :. ' .: d1Bcu90ed r:oro in d('!t~dl "8 fA. wholft :And wfll tr.row &.dd1t1or..111 . ' . :~ 
~;.:'·./·- r: · ·· ::" , : ~ .: : , ; ,,: 11 ~ht on th9 Fonanzf.1 vc1 n. 1 n 11.s rE!L;. t1 I'n to tre' true fi sBuTe : ~< :/:: 
·t1 :.' .::"- :' .. .. ><. T"in ol'atec. ' ., ~ ' 
: "i .;: ' : ,' . . :. " .. ' .. .. ' . . :':. . . ~\.: . 

t;l ·· . ~ : .'-':' ::":"~ ;;,.. : . JC'S};PH 1.0. 2 !,\IlI !.~ . . . .:. :: : ,,)~" .;~ 
( .. 1 ,' . . ,.' • . . .::~' :.":: ?~: 
f; · . . ... - '. . Th~ .. 10acph 1:0. ;;; mi~o h iiG ,,;. p,,-\3t h1stcrl of ,J. h1th e-r',ae ' 
:t~L :'< ',' . .... '!>. ~ producer •. ~hi 0 I bell nve t.o llc f.t r';.u1 t~d p,,~j tj en C'f th~ "oge~h 
,:;i"" ":" : ,, " 1:0.1 vein. t;1 'Vi nc .. oombj nr d s trl }:e d j ot ... \nOf· Of. ':(,(,0 1'~C't. J()~ ' . ',:~. 
': ' .. ' . .-- . ; .. ;;.; .... ~ D1B'l1on ~ C'arly dt,,~· lensN.f on t.h10 l'l'r.I)~rty extrs.otN~ ore of A "~ . '. : 

~~ .; ( . ..;..;.--; '; :';.~~;~:t~ val?9 of_ r..o'.4 h1 Cb~ ~s ... _~~~_ •. ~~p~r ._ pO\l~cl. Photoe; ul'h10 cuta of th~ :. :~ . '::-. ::~~ 
"'ir - _ ~ ; ; . · ' C :. "~r,.~~~s of' tbjo r,I' 1!lI g!~ ~l'.o" 31 1r, ~.~_~.~~rC'lp-{,!.l 't;l.1 ~. ~5,ul"le •. _ .. hcl ;~-"'_~L. 
~~ ::~. ,.: :- ~-;'~'p:Aot dOTolopr.-.-nt .... hnltory 1::: sit" l ,;.%' to- that of tht' T.!on&'Jlza t!1ne".:·:·,: ; ;:-:::: 
': .; ..... ':: . ; , .. :0;:. ... all ot th'.~ work ' boi ng \ly h:J.lld dr' 1 U nr and the hE>' at.in€, wi th a , ~,; 
t~~l :·;·/ ' .' .. .. . . . hors~ whim. . ::;/.;; 

~J ):'.:- , JO!H:r!1 to. 1 l~ l~l':. . ~.; . " '~{ '.:, : .. 
·::'·1 ,'. . . " . . :. " ,, ': ... . 

'~il: -t~~ .. ,~:t';:;~)~;;X~ ~ .; .. ,/.~. · ·r ... : .. : , .. " :. ".' . : 'I'::<;~ ';~> ;':. ~ .. : .. -:: ; . ~-:> ' .> . 



t\: :.,' .: . n °· .. ....... . 
.' 

;~;1 }>.;;)"j::~ 4 

.~ .. ~.: ~« ;<"'~ " '. In 1~)o4 my t'8,rthf'r Btart~d in eink1ng the n(lrth Joooph .1; 
~:: " ~ :· ~::;.~},:.i,·::( : ' N,. I shalt. '\ about £'00 f~et north of th~ sCluth oh .. 1't, from whloh ' . . . 

.. ·t.,:. f~ ~ .. :· ~.··.· . · Bhatt about · ... 60.C'00.00 1'tl.l9 cjnet1 in r.jp'h gra.de orf'. . " 
.~ " ,:~::' ~';~> ;~.~/;~~»: . 'l'h'! shaft f()llo~~cS the Wl'st fl"rnl,v pj toh Cl1'thc vd n o.n4 .. , 
'!'.~ . , . ';:' .~-:': . . : ~ i.:': ~:';' ; . • .. .'. reAohed a df\¥th o'! ~~" t'~et. juat ubov~ th~ w6it~r level. A drj tt. . .. 
~~P';::"f'~ :./,:(,: .. : /'\-<' · '. W&O 'run oouth on th" IOC! i'o"t l<"Vf!'l I.l.nd Po }:j r.;h gradE' lena. waa.. ; . 
'.;! .. -. . ;><:>,.;~.> encClT'lnter"Jd ~', th .... 3D~18 up to 5<"05.0 Cz. 911y.,r W'\d. 6.0 (\f.. gold . ' . ...:; 

~~,~;~ per ton. The v~jn at ·the b(ltt~m ~f thr ah~tt at th~ ~£O foot 
~~; :. ':' i. . ";" . . level showod an essay ~alu~ em t.hfl' ~:.;.st a~'Til'l'" U·,6il.t I pereonal17 
,,' .' :: : ... :r .took, of 94.0 (tz. ojlvt."r ~nd (:.4J ('1.. gold I)(:'r t~n. llosoo1Q.tcd 
.. ~: r·'· • ~ '. ". ,,1 th lead in thf' f(1rm of Galen&:.. ( lou.d 8ull,h1 de ). The If'sd .;: 

" 

:.,:-j .. :. , V t{ " . ,oont~nt at th19 point in oon~unoti~n with other lead Vu.lneB at 
"" '. :. , :./ :: :'::,." or nCal" t't .'.lter level and o"r~lated '711 th th" ~oul arrs.ngemont ot 
-: .. ::.: . > :::/~,: . t.hn Tocbaton(' (1rOS, 5\8 shewn bY' pa,3t dev('IloI:r.lt'nt o(lnfirms rrt7! .... ~·.~ ... ·.;_: 
}~: . . ... ;:- .. ~ ;< ''". -,:,~,c., opi n1 on that a~ dCllth dovc1"I'm~nt 1~rogrcosc8'th"t an ~Baoc1 &t~d . ... . . 
~::·t .. ';: '" J .. ·.::1/i .. ~· · . ·lend vnlno \1$11 h~ ",ncount.oreeJ with the gold ~nd ailT(tr content. ;"::'.;:::,-: 
~; . :. " C .. · ·':.1·'F· <:.· ;'tl.l or the work hcr~ d{\sorj b('eJ "'''0 don" l.y hand steel, ho2ot1ng .: ,'.;.:';' 
~." . ":-:".'!' : ~ · r : ~~~:·· .' ~ ' w1 th 11 hcrsnwh1 Cl. . . . • " '.': 

~-i:>. ~:(~:: .. :'<:~:':~:.;"~:' :";" " : The worldnCs ,~o .described in' the ~llrle report, oovoring ... ; :: 
."".' . . . ' .... ; .. , . .... : " .. ,. ,.' th A"'nt"Y,.,o· ~O · · '"," t.~. AI )J ' 111 ~ '0 IG ' t h ' .... ... : ~~ .. .. ~:·':· . ;:;.:·~··;. ·: t··· .-:: · ~ IWA · )'.\. . • ' • C,1: • : ... \IL.A r.o •.•• F 1.1'0. J..,.11 .. :(·1\. 0 o. &8 .a .: •.. ;: ·.· ·: 

. ~ , ·:>:;.:·>·::-:,:::.<: ,: •. dovelopmCtnt history sicdlf&l' t(!l . thr. ubove. . .. >\" :: 
~)l: • > :; .. ~ .. :.' ... .. : .. ;.:.; ~ ~ ' ,. . )v>:i ". :'~! , 
:-:;- ~ . .. .!, .. .:" . . .. : =-: .~ .= :.=-:.-.: ~~S ~ E:-~ OF !!.ii.l n 1-: l.t11~ :.:. .. • .. _ . ' .;', ;:::::; 
.~: ... . . .. . .. . ~ .:.- ".: .. "!! 

~ii"\ .:. « ": ';~::.:'·::;:··.\. ;",,;,. l.!entJon is- here cCLiifl ·of tb~Tji.TL OF l!.Um: t.:liH: lying " ~ ' ~ ... ,:;. 
~~.;~ ': .. ·.<2.~.,:$i': !· \ ' · nortll ot_ th" .\l}tU~: no. 46 C).nd ;.IH!!;): lW 46. From those worl:1nea : .\ ". ~ .. ;. 
' .' .. ..':. ,.:~.. &pprox1ml\tp.ly (.3,fit't'.OOO.CO we.o prClduced in high gr .. d~ (Ires. ' ..... : .... : 
Xl '.:':.: .. : ;<:~:~,~.;~:; I':. In 19.:0 the OLD ru;;:nJ .... ~.',::.sI1m C01:f.'J.;Y ~bta1nl'd a If:ase on the ' i .' .:,:' 
,~~ . ;.' . .'~ ... : . •• :;~.~ .; :.;j( J disoardod dump matorilll cmd instl:llled a orudo o1ml14" pl&nt. ,:·.: .· .. :; : ,)~: <'" .. ~~ ·· , :.' .. :~.>·~ ; ;.·': l . working over theent1ro dtll:\p," whioh showed a n1oetp~or1t t. . : ·< ··>~ ~+ r 
~,c : . :. ''' .. ': J.>;: . . them trom thosfI operat1 ons. . , :··· . ,-· : i .. :t. :· .·~.,.7;· .: ..•. ,:: .~: , •• 'if~ '. .' ~"'nl" ether air.en Qf thin "rea huve Q p 'aat hi storT ~n~· < :.:;:<::; ': 

.Ej~ · ·· ·· ·~~, ::.~ :,· ~' ;~~:· .. < .· ·~pre~uotjon ~t' bigh g1'o.(ie. such as the S/.J; TJ:l>aO, l1r:mu~~;..c • ... :~ .:);~.~ 
i!;:l ,;~ '.:.::. ; . : ~ . .'.;:. .rR?J' COInt~(n;. 11JJ.ai!I i::, SOLSTIC~~. JUe ;':~~A eto.. all on BOpers,te· ..... 
,t.~: .. ' · · : <·· ~~ :::::~S>~.::<:· · ,. a:iJ4 ' 4fat1nat fi8sure Vf?i ns, pr(lV'illg the) ex1a'cnoc- Q! thfl b1t:h.er .,/ A 
~j.~ ~ : .' , ' " (: ',:" , : .:~> :":' .".~ gr.eJe Talnes over" lllrge "'r~a. . . .. " 
.~: ' " .:'. ~' , : ': ("\. :::: .' . c ~t:C~GY. . . .. . ~ : 

if· .~:,:;.)'. ' \{;:;;:~,:{." :" " ~ouahir.B' brfefly on thv geolorJ. r.hjoh 1s ct\vero~ in do- .... ; . :~ 
':i'i . :;:t:'. : ',: .. "'; (;; ' tail in the ~~rlc report, U:c ctr-ccttlrCs o.nd gf'oloe1cll1 relat1on- · 
fiC·;·~' , ~·~:~:/ .i'-,:~:~;; .:, .: ': sh1 p' of th" Toclstorle for~at' ona ahc't'tld l':f' kept 1 n tii nd. ~he geol-.: i 
,~~": ~ ~.:, .~ ;'::' :~<.' :.>~ _810&1 horizon of thC't eantern or 'P.ttZrr.:l-8 I!I!.I. i:Jd:;!. und o the western .. . £ 
,:, • .... oJ~ ... : . : •• : •• ,~,:" or ~OO.Jnp.l:.tr IJ<::A is 1fc;rthy of notf': . 7h11e topClgr_phicEr.lly tho -. 
'f..: .. .... , ·:': :·::i:~"::;:·· r.est~rn nr~a io lcwer. gooloejoa1ly it is al)Q\lt 400 fetat h1g:her, ~· . '· 
·~5J:"; ··r" ;:· · ·7 :~ .• : ::\~ . :~' ,::" " " whioh metLUlO that thP.TC has beel1 approximately 4CC :tc~t ftroded in 
'.~ . ~ _ •. :' ; .. 7 . • - . . " the Cls,Btern tLrcQ.. whj oh 1:.a:3 not oocnrred j n the western faO&. in .. 
~~:.~ . . : · ~ ' ; ' :'<~.1. ~:· : : .:.:. othnr wordo at u.n dol,!,rox1 r.'lstf!!! di stanoe of 400 feet in d~pth in the . 
;;~r .> : .... < .. : >: <:"'_ western ureu. i t w~tllcl c('1no1.d~ wi th tho 8urf&lce of the eaatftrn 
:<~ .: :' : ":.' ~"';. ' ' ~C'la .cr geolog1o&41 hori zC'n. li.natb."r po1nt of £T~at intnrest 1s . : 
~.. ". . ~ : '; ". ;,."-". tho output of pro~uot1 on froc 9t'1c~ndf4l'Y orea. Of ~ tot~l prgduo- . 
. ~~.{('~" . : ,: ·. ;.~: ··f~· - tl on d eotj :lat~d-a-t-;.a.r-. ..-Onc..,..QCtC-..c..(Lf_or_ tbe "'Ol~P.ST01U~ 1"IlrlllG ~lST1 «.~-. ,' .::­t .. .. .> '.: ~ '·~:.~.b"~RICT. pract1 cnl11. ~.thLu.nt1 re._ sIr.ount haa beon J,rodtlced from the ' .. 
. : . "-:,\ ~ .. : : ,. : ~ ~ .: :. . ecoond8,rr- ~r~ ooltu:m, r1inod to l4n ~pproxj matt' depth of 600 teet. . '. 
e' l .:.,,'. ';I'~'" P.a.oed on ltn cxbau3tlve 3tu~y ot th() -;eL:n~TOU~': ore b.d1e.-.-: -
'\'::i. .. :~ ' , : 1 t 1ft U17 fl rm boli evo. thu t · in "ddt t.1 on to the untC'uohed -.nd un- .: 
){ " ' .. : .' developcd seoond",!'y ore zone. the pr1mury ore below 1n.ter have 
~~; .. ;" :, ;~ . ,;, ;;: i: .:"' · .: .. a mining 11 f~ hurd to oat' mat". P'rom lIotual dOTel{'pll1ent the oon-
Iif1 ~~ ;:(·: .~}:·.·:~..:-:::-t1nu1tT and ex18tAno~ -'of- tht' priml,r ~ ... ~ .: ; ': : . :: 
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demonatrutod, notabl~· j n thr. ~jI!.\T~l{ THiU:AD J':IU!'~ of the eantern 
kl"oa. Tho ntolH:s on th~ 700 £md 800 foot lAvala of thi 0 mi ne 
rW1g1ng in w1dtho or !'roo 0 to ;;:8 feet art'! in tho pr1r.d.l'1 8ulp-

; .,.' ; . . hidos and trom '" study e! the zon:ll arrt;l.ngt'ment of tho ore, taken ' 
'.:; " .' : .. >;'.: :. ::':: ':. inconjunot1 011 1':j th r.. raoon3trnoted o.,r1co. the ac£&.ottrements 
.: , .. . : '" ... . :'; . boing cudo p08slbl(! b.v tho ~n{'lru~ous (i.:r.cunt of dt'v(~loptlont \York 

.. '> ' . , ~ of tho Gaatern lJf;a. pointa to .~ defin1to:onc of d~'p081tion or 
... . :: :; .. ~'. " : : r ., ore oolumn in ftXOCD8 of ':;000 feet in depth. 

: ~.r ' . " "" ., ' In tho ore of tht" C1:o.atcr fi3suring und vein syotcm 
" . .. :. :." " ottho 1.ff.1LGfC:l1 G:;OtiP O}' !.:ILH;S. work to date hQa bl'on ont1re17 

.•. /; . in tho oeaondr..ry ore ~on~ ~'\:Jove water and ~s ia ll.suu.l wi th e:co-
.' ondary gold-oilver oraD. the vein m~ttor as a wholo is not un-

.. · .. ; ~ t ~':.' '; ~ . , form 1n v ... luo. wh10h Aooounts for thp hie:h grade lenses ooourring 
.', ". ";Vi thin the To1n eyatctl. portions of tho v~i ns in the seoond Ul 

" . 

. :~ ~ :' . .. ·"::-i .• :. . ort'! column ahowing mora lNloh1n~ than ot-cor portions. It 10 '. , 
; ;:'~~ : ... : ,~ .. . :;;.;\ .:'.""":" rOlA8ona'Lle to 1,rnswno, u.nd 1 t i ~ my op1 n1 on that ao depth i 8 ob-
i :, ..... ,. ':'.~:;. " ? .. :\.': .. ,. : ' · tu.lond on tr.e Viostorn 4U'('a veino. that lit soneof oooond6Ll'l en-

I "~ . .. . . . _ . . r10hmcnt ./111 h~ enoountered below the water lovel and .t a 
' . ·.~<~.':-i .:>:'·· , .::· point 'bttlon tho this seoondary cnrjeh::ent the erea wj 11 beot'lme 

,.' . . . .' ." "':. and mu1nta.ln · a more un1 form value. As prtv1 ouall ot~te~ 1 t 10 to 
• , . " ";~" ',: ' :" boo eXp(\ctod md d~vnl"'p:!l('nt throug-t:otJt thr:- d'etriet hD.o demone-

.. . .. ..... ... < .. : tratod the tuot. that us bt'!lo~J water dt'!v~lo.fr.tnnt j s r~aohed. that 
~ :~~ ' . . ' .< .~ -: : .:~ ;".-:I : " : . . lO5&.d v.u.ur.o w11lbe f'!ncountt.'rcd.· with th~ gold-silver ocmtenJ .. _the 
' .. ' "~" ~ .~ .. '. <, .... ores tl".l1t ho.T~ llocrl nd ned ,. te da.t-.. 1 n this Iit.rN~ ~o1 nr. aLb"y" this ....,.. 

0 .. --;........,. :.~ .. - ••• • o· ...... h . 
; • ••• _ . ; ,"; ... . ~ Of ': •• 9 Or1E~on. ~' ",, ~. 

~~. : ' " . . \. ~i'T.' ~ .:- - ----~- .~_ . __ _ 

.. " )" ~i~·?· : . :.~?; . ". ~ . , "' ~T I-:~' , --,. .,"~ _ ' . ' . . ~ .. To' ~ "~ ; :; 

" - '1 ' .·~. ·' ~ ~ ~:"'~ ' .':: .he water ql..nnt1on in tr.o .6.o ........ .Lmrr.:- rTI.Ht" •. lS ..... 1C.6. 18 ' 
' ~; ' }'~;. :>' .. >?:: .. ;'." d1oouU::H~d 'n d~tQil, in the :)a;l.rle rr.port, pagns 34 to 36 InoluB- >-: 
j \ · .:··,:: ./,.:' ;: :: . ~ ' .".' :.- ·1vo.I Dugjest that th~ L~ap 11lustrut'ne tho eu-storn e..nd west';':: 
.~,: : ;.:<· r ~·. ·: I~ : / '; " : ;. } ' orn wc.ter 1(tvcl3, b~ ntud10d fo1' tho 1n!Ql'l!lation it thrown on. the . · 
:I:~~ (.,:C :.-.;.:<y'.., .. . " _ ... tor qucntion of the '1:cnt~rn :aN~. ~ho conzon1 t~ l:~thol1 th '. ; 
~.:.~ ., ... : :<':.,~;: .. ~ ... ~.: . . mentioned in tl,c :3i1Lrlc r(~i) Ort 1s i:nIIC'lrtar!t, outting cff QS it .: 
. ~ ."::'<:'\ .' : ~.;J."" '.; ' < <' docs thc:l f)Q.storll rJ~tcr frOr.1 t~e wCDt~rn ure"'. l~y tf'ota Clfotde a.n4 .' 
tt;.<· : ·~:·:;,::·:-:<;~:·· : :< '·· ··:~; o'thcr datn collectC'u. J:...0~ B(&.l ~.h~~ .. !:I!.~ 1!-'or _.Q{_:p!~~,TI~~_t~~~ .. ~r . . ' 

I ~! ' H" ,'.:';<.;; .,.;' ~ .. > ..... , l:rJ;.!.GW.'Jl ~-U~._~ill {~~_ . .n:9_fl ~~_.=tCl .!h~_eNrl·o~~.~~Y~1t ~~_!~;1 d!';'- " .. . 
. ~_ (~':.: ."' . -<;:, :' ;;:," -tr1m~ ~! GO~I~~.~1. _~~Lr~f.!!lnE .•. _.!hj 8 8t~fcm('nt i s "b~e~~n puc~p- ' . ! :~. ~~ ;: . t .. \ ... : '~' .. ' .' .. 1n6 tOStfl !;t~T:e O~uU! Do~zt4 Shhft _ una on .I~vel~_ ry~._ ~-g.~_ 

: .:"- " '-~~>' .... . ;~.: ... , "" . . . 13~~nco ,sh .... ft. ~~.-.!-~~~_~~~hJ"~.cli_ w.~s .. ~.~~o._t;~~~_ .. :rSv~ ~P~d.!:~(L 
: . . ~ : ".:''0 -: ' ., . roo~vol wIt'll a 1:0. f, Co.lTJ!1<lron sinker. ~l~e ('!lov~ti ('no ~btal ned 
: : . ; ~ ' . :., . ." . . -: ' in runiil"~Clso 1()vol_~.~D·-o~t tl:l a a~gertl "n..! In vi Cti of tn. 
;':-~ I. · ·· ; . - . riOt thC4t nXiiun81oilPlc.na wotiId""1noludc u milline plant for the 
: .. "'. : .. --: :. ~ ... ::' ,.', .' tratmont of t.ha oro at thl!" mj nes, th., \'Itl.tf'r then \Y~uld boocr.1e & 
~ ', !' . ; ~ .. :>. comceroio.l asset • 
. C~;~:· 
j .. ;;. 

• · 0. 

f '- ' : . : • . . : " : . 
r: . . : . 

l.aL~lH'G • 

Fro~ nuocrOU3 t~Bts whioh 1 h~ve eonduot~d on tr~ ores 
...., ··'···o~ t,. "'OL··~t.!".(,- ·-· "]" .11"'''' •· ... I·~· .. l .... m t'- .. f ... t . \ d t "1 -'- .. 0 ... ;; ..... . i "4~'. t..: io.. !" .* ""J.:li.~~ .,.... ,~s ure Ot1nu (I \,'0 a ~f. a., • 

. to tr(: ~to,.,nt. In 1922 J m ... d cone c7unj d(~ t~3t of 900 tone ir om 
. . ~ mino run· from th~ north BOILli:'.\ sto,ro end Brlulll'r lots" frcm ~ '" 

.•. .. . tlio 30uth EOn .,!;7. ;':-i"""1\'or,k1nea . -' F'rom-thcs(,-&nd-subso~uent-t-csta :-1 t - - : 
. -'. ~ .---' 10- <1econatrQ.tod- thut - the pr('scn t oro hor1 zen 1 s j dr.al17 -dat:t~d • 

. ~ .~ ~-- to cYllnjdatjon. ':he '~~luon t.&.S a v;h"l~ u.r" not finely d1esot'i1r&a.ted . 
. ' . throught .the rook, but "'j: pe~rs to be dQtloo~ted tbT~\lgh the fT.iLOt- · 

ur1ng. l)u('! to thi0 !'orr.l Q! d&l,(I111Uon. eyiol.ni~i'tlon t.y str14jer,t 
1."oh1ng, t;r.r(,llud to frocll ;';'0 tC' ;}(\ moah [r·flco thl\ values -mcS t 1veo 

: a go04 flxtraotJon.lo:xtra.ot1ono n!) t.o 96.('\'/~ were obtl.LSned b1 this ' . 
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method. . . 
. I would r~conm~nd th~t in mill pl~n d~signe th~t • flow 

sheot l:ot~ propfU'~d to later handle, :i. mixed gold-a1lvp-r-lf'9.d ore, 
in coml'inution 1:1U~ c:/an1dnt1on <AO 1 no firmly canv1nof!d th"tbe-.~ 
1(1';'1 wu.ter . de,~olc:pr:r.nt \"7111 Collen up So g~ld-s1l~cl'-le4d zone. " 
;\11 Snt1a1 t111l cto.pue1 ty of r.ot lP.8S thliLn 100 tona f,er day 18 ucf-

. vis.blo. udditlonul unito to b~ addod as exp~e1~n proeresses • 

!·'rQm rr.y · tl:cnty-f1 '\'"e set~S "rer t4 tj on of tt,esc mlnes "nd 
oh1r'i,jng direot to th.e smelter my conclusion 18 thut Gl.l1r oXI'W1sion . 
progratl, should and rmDt, include tho '1nst~11atj on of a m1lling 
plant r...t the cines. SL1o.1ter .treatlr.ont ohargco, freight 6lno truok­
in;-; to Ule rallrt'u.d 1n past YCAra }-.AB .In B(\&CO 1natlillces run th. ..'.: 
totOol oost j>er ton up to &0 high ua .~~5.00 per ton. Under suqn . 
advel"s~ oondjtiono It \1:lU necasa .. rl t~ do sc.leotj,~c rdning, to . ' 
r e-.1I:0 "- pro!! t - en othor thtm tho hi gh erade ercs • 

In r.1n1nC' the ore fClr ejl11nc;. [;lining enbl('lck, l:.1rt1ng .. '. 
oO:;Jtot4ro choapencu. .-,-OGUI:"d r,e- Co f1 ve foct mi n1.ne; wj d th, tho t1in1ng ~ 
and·. milling O(l£lto on ~ ](,0 ton 'per da;r lilLsSs should net exceed . 
';:4.00 pr.r.ton. .' 

; .~ . ~ .":;. -.~ .. ~ .. . : ~ . 

-:!:f ->.· -. : .... : . . :: ., In arriv1nf; at- the v~luo of tho ore per tt'n, 1 foe.l -thlAt . ... 
. I ha~o Il.n in~jGht on thia ~Ihl.~no thc..t CUll h~rdly 1,e L.·oli tti1nod bY' .-': 
.' presont oI'on faoe swnp11ng. ':hi 8 da.t~ covers many thQusunds o! ; " 

S.lJnpl08. i.1u.clo un c1cl"cloIJtlCnt J')rogrosood o,~cr Q. por'od of leurs- : . -:::---
' .' 

.:.::' . . 
::'-:. .f: -: 

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

:' ,. 
~. '. . 

". ',= 

... ' 
'. ':'119 ontLl'uoter of tho oro, jn l"iow of tho fuo·t that it jfJ .- . : 

not of un1torm crudo throng-tout, makt'o mo lean' to the value , 
efJt:1C1'~tO. b&lsod on l)aat produot1 (In. On these tru~ fl HSll·re veins 

.!uture dovQlopClflnt will und~ubtcdly, equa1l }lQat produot1cn 
history. , . : : 

l '&.st pr"dl1($.tion vhlnes :,.re r:iven in pu.rt in tho Sarle report. :. 
l!y p()r~(\nu.1 c(lntiot with the dcv~l"I;[i.ent o.m1 .o1nine. in con~unot- ·.'. : 
10n \7j 1.},; thf' th(l't1sand:J of Gar.tp1cG pereenu.111 nGs~yed by mo ruld ~ : 

, (,..,' ~ knowing of und w.orkine,' in tIle h~eh t7~dc len3ea. l.ht.t hav",. been 
, ~;( , . ;0 t( .. ' . minod in thG PQS t, .1 t 1 s sS\fe to set ~ "15 .00 lH~r ton uO u r:d 11 
~ l!>~" ~v " : .. ' h~o.a. ~vor~eo, lI1 th i'. l'rcl,a1::il' t.;.' ('1' G!:co("dir!g thio 1):/ a ccr~~iC\or-

.\)1. ablf' fi~ .. ro. ~ho hir:h gr .... do rr,u~t be c(r.:3idC1Tco 1n ur:r1v1nr tlt 
~. ; : ~ ... . , valueG ~~a tha enUre f'ust devclci:.l:.or, ~ . hiBtC-:'7 }loJnts tC' &lid bears 

. ~;.. . : ... .' .. . out tho c:;.usu.ppt.jo'n t'f future hir:h ~~d\. lcnGe::! un ~ p~rt of . 
' : :.:. ' tho L11l1irlg ('rea. ':heso !."bea 110Jng ~ I '",rt cf tho ~O~P.~TCU:-: .: 

'.;".:,"~' .... .. . .. .. runor441 &.rotL. r,cnctio&lly c9nneotcd \7:1th t11e 8E..st('rn arcG., which . 
has a produotion roo(lrd of \~ 8(i,OC'('.(~('(:.(I(I, w2th e. rece-,rd of and 
being l-novrn tl.S a. h1fh grc.dc prcth1cf'r, boars out the reou1ts on 
thounanda of aamplcs ~~do 1n these ~:1nos • 

• ' , I 

. " ~LO u~cra6'o Clf th~ ~8(: tons drawn frcr.1 the north non . ·.l:~: ~ 
.': .. stopo ·~(lr tho c.7a.nj<io teot an~ l:i:ined on :;n ¥.\·cl·l.lge store width . 

.... . . of fjvc feet. gave cl.n avol"'i.l£t1 val a of c.cout ':44.00 pQ..r_ ton, _ not _...-.~ _ . _ 
;:-~:C· · · .... . 1nc1ucUngonlcol:nd hifl: f!"r:.do. shippou direct to tho or..cltor. · . 
? :. .. ~:--- - . ~.,~~-; - Tht.l- Pl'O<!1l0 t~ 0)'- roo-cro--Ci f - t bo · .. r.:\-:-.:, ~: - ('f'- r:-~rll:-;-; WHU j n o:ccr.C:J of 
,.'.~)" . ;~leo.()o I,or ton ·Otl ... ~~3.()()(),C'C(\.("O ("lltlmt. ~'ho CILi:r.'~ rlln.: to 
~:,.~. : tho ocuth of tho jit1r: .1;: .• uhowu ~llC'ut tho our.o ~"e!'al~o '"l;;..lue liI.3 .' 
.~. ' . : i. .'- tho J':' ,,,,':1'; O}"· 1.1.".11; ;.: • 
-:. " 1 t 10 my Old n1 on from the ,phya1 cal 0 ondl tl on of tl:e ve1 n 
: ' ,' th~t J.L 111gh CrLtdfol lcno(! js jnot \tog1nn1ns en the ;.;00 feot level 
~ . . . 
-, " ' ~ on tho 8...0n..t..b · n..1.J1 I":> ~ 'b 



7 
. 't,: .. :. : . . . ~ . 

4(1 feet nort~l on ' tr.ja t!r!ft llne et t.~c cro~s-vt)'n ~l':C1!,C T1C'rk 10 .' 
now beinf · carrS~~ ~n bS lconcco • . ~ c~~tlnuctjon of work en the 

. , ,. ' . ~o(' root lel"cl c·r U~O ncrtI: ret; : j;:~:. \":111 r "tc11 c'\o piok ~.P U:.e 
Xlorth p1tcl:lnG b~~~1n€; pl~nc-c th:~t c:u:::1"1t'~ tr.t' l:1 t;1:. Gr:;.tc lenaes 
on .end ahove the 1(:0. fC'ot lovel. "f ' Ccntinuut1 en of t)~o sontt: dr i ft. en tho north 3l::l.1·t or ,. 

; ·-t!:.o .:"(\~n: r~ r.C. I v.-:S 11 l Lt:l1 e'\-c (;·r.countC"l" :l4Dcthcr h1t;l: gt'&te lanse 
, in a ~rort ~Js1~~c(' • 

. ' 7~;·'o3.1 of r.~~ :~t 1::. c;..11e~ 1".1 ::1: gra~tl .... l"e tt.e lots from ' 
.. , '.' U:(1 JOS[PT!' ;jOt 1. :C.~!J::;I~ z;c. ::.!'C'!::,r. : ... , . :'Ji~r:x ~C eto. ena lot 

•• :'.: .' . !' 

fro:::. the scott :'N: . '.!1~.~, ch5.ft ':'8 p,~ ... 1 cl:s1y mer.t1 cnp.~ e_ :a:Qr •. :B ofiP&' :or i;;,:. £on~ Rona :.vt!'!':iOi;1n[; . :· ~;:.'iZ~)C fcrIcn,~rtt:a-;~~o;s v~l~ 
::. ::-: of ~tOtlt ·; . tc~::n;.C (5 f~-n:o;;:..:; to:l lot. 

j .... . . ' In s.slni; r:;y ~~ITlc ff(nlI'c on'-~ r:.111 head T~lua. I have 
-: '.: ,'./ '., to 90::'0 extent. dloconnt(9d thB IJ1'oduot1cn l".1ot~ry en h1Ct gr~o. . 

.. .. :::: . . '::'. but tho t~Qnt.i~1'1 ~~ r~a1'3 d~.~lo!/::ent r.hj oh 1 h~\'"c a.c ti velj' 'I't;.toh-
. : . ; : ' . (:-' ed, le&do mo to C!ost ccphc..t1crlll] ot~to. t!:a.t I ~ firml; con- . 

vlnood that rt:turo r.tln1nz will oncounter c.dd1t1onal tonAse of 
high 5l"MO ore • 

, . .• . . ~:. 

: " 

-~ . , :,. l\r~, ·.!l~· 
•• : • ~ : ~ I 

~ =; :. ~ I~ • .~. : : 

. r' ~·::':'· 'r ' ~.~, ·;: .; __ ~he pl:.ma' of operation mentioned 1n t}:e 3ule report, 

. ~ .'. ," :. oo'ncjd~ in generc.l with :!lethcds I would ~eoo~cn~ .in tho ~pera-
... . !. - . . t10n of thC!so rdne's • 
. ; " ';': .' :~: . , ~hc r:w.en1tllao of tta r.dncl'~11~ed Ql'e& 1~ se oxtens1ve . 

.. "-"" . '. '.' . . ' th~t th" inti al OFC':";:>.t1or. of the e:rot:p ~3 6. ,-.'}:olo .. enId ~Qoesai-

'.t;~\:" ' .. ~ .. "'.":: .. ,-:.; .... ~.:.::.:.'::; .. '.;.";":".:.:.:.:.: .. ~:. ;.:.: : !a!~~~1~:~f c~&Ig~s~~~~"~c,~~~:· o;~; ~~1 ~~U~i~~~~~;~~n~~~O~:ll~ 
. ' . . . Snt1~1 C(\t:lp~tJj o!-l~rlltJ on to the c:..:rC!l &l:-ot:.t 15("0 f .cet c~t .(!1ld 

. . ' . . '.'. '.' 1500 ~!Jt of tb~ ~·~rr ·.n~· .:c ~ .:lt!! ·:. to ccntr!!.lj ze the- t:ork in thj a 
t?!>.:;".··.> .· .. ..... . ~e;i ~10 c{'mpar.; ~crk ~;ot1ld 1r.clll(1~ 'the ~1r.k;nr. ;'1' Co ~~rt1c~f1; . 

. 

:_1.-;:, ...•• [ ,.:.'·.·.':.t'(;.':.?·j./:, :~iC~!Y ::!r=~h:~~>~~t :!~:~~~i~}i~r ;~~~h~~m:~;~~~~~~~~ .... ' . 
. _ .~ ... . . ,'. . .. in .this ::.rea, and rlO cnt erj :-t~n{; nc:-th t.n~ ~o'Cth eloDo their 
~~- V: .. :. '.'; :~. : ' :.; .;' , .c. etl' 11:e. . . . 
7- ,:-:.': ';.1.:::.'.:; : .. /. 'r'he tdnec . cy.clt'..slv~ of tl~io ::.r~r~ o~~C'ul~ then 'te ope~ed ' 

~i':' .. ;; 'F:{: .... ::.'.':' ~,,;: ti~~a~~~p~l' ,,~;r: :i 1 r ~~;; if e~":~ ~d t ~"~e;s ~~~:! t t
o 

the 
. ::xpc..~s1en plr!r!s ~t'\11~ include tho jn~tellCa.tl~n of a 100' ".: ::: ...... ~';'. . .: ; ~.< ... :.' ton F('r ~~~ ~i 11, fe''r U:e tr(-!::.t!J:~r.t tor tl:c cO!:1E,un:r Wl~ leeoto8 

\~.;:{ : . , .' .,' .re. 0n areA h.!!:r~d lC!c for lr.es,""cHl :::. r::111 char gt nee-uIt! bo cac!e to ,. 

j~ . •...... ~.~. ,~.::.::;. c;r;:·',':.<.<,'.~ .: .';·';·:~ · ohor. a PTo:' t totl:.e ope:r~tlne oC'mt'~""lY i'.r.d (\, oln.s{- ~rtprOx1ClQ.tJon . .r incC'r.lo to ' tt(t conpw.ll7 from. le~~s~ opcr.:.t1onD. 1neln01r.c . 

Il. ; ~~.;::-~ : '.' .,./, . , roYAlty. aU·Pill; Vl'ofita (J,n~ 0111 prQ!1to w"ul~ rnn ",lcut 50~ ot 
. t~e leaoc output. 

; .'. t'1th 1norf)usecl 1"~o11t':.t1ca for le~sC!' Ctpcrat1ona, combined 
~:\{." : .. ,':" .~: ,". ,1. thccopunS opol' :'ltj on;) t:' ;::Cr. ton pel' ~,.:.;; :nill oHp~o1 t:: ohon.ld be 

. " . ' :':" '.:, ava11i.Ll:lo witl:ln :>ne ~e;ll'. ':'he n~t n:::€'flt f'ro!7t O(l~l.,fr.r.-c lC':lsC 
, " and OOt:lp:l1"~ opofut1(.\n-' :3hC'u10 l'\.ln I.lIli:;-:czir.lately :~D.((: per tc-n cl' 

: ·· ~-.<T- ·:'~~ ... f'~:\~~.;~· .~/· " .·.· ' .t ouch titl. boO I.l ':"OC t(ln per c!~r- cC'I:tpu.ny_ Off'rutj on_ 1 o_~v~ l&lblo-;~ .. _ 
\ . it "''''lId run tl(")(l('.~)(' por tlh.:! or .~;:~90.C0f". "'!O per :/fJur or. =:. 30(' 

,.- .. '. ' 

,' or.;;', 
O f " . -... 

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

du 
dUl' A your mill run. 

To r:'Ioct tho 1Jo\'lor pl~lt .!.I.ntl !:Ii 11j n(; pl~n~ conetruat1on 
, ooate hnd do th(~ uUGVO on t11 noc1 \':ork ~ fund or .::1:;00.000 .C·O ahould 

be ..s.YliA11r..."lo. 
~ho ~o(.,aaab111..ts to ull parte of the p_r~f,ertl 10 Q.D 
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ti.vC111nblo at u. .:!111t:.,r.cc cf h:C'. r::1 le9 fr.(lr. the c(;:r.tcr of U:e 
l~roport;l' em 1-0. br ~r.cr. U nc n.:i lro,. ... d of tJ:c :l. ~ .' . CO!llPG.TIJ. Good 
trnok <!n~ &u·.e rf.'l!.d~ crooo thr. Fror~rt:r, the ~or,ll)atono-Chn.rloBton 
1!16'h""~Y Tunr..inf, CP.71tT;~114· tr.IOl.i.r:~. t.~r- P!,Oli ~:rty. · . ;: 

:'Tor~ :i. pF'rnonLO.l oont1i.ct v:1 tt tl·,ooc J::i1nea dl:.t1ng c6IoCk to 
1908, covering all phQ~~c of t~c nin1~G r~Tk 1 c~n ~nd do reccm­
mend thin pr{li)Crty ooot h1;n1;:. Ellv1ns had ccc:::':-la1cr. to t':UZC 
a life leng stud:l of tr.c 701mS?ON.T: 1::1::1 iiG nJ:y.;LIr~7 ns ~ \';hole t 
:latins aD cnrir..oer, Hoo""er, [till o:x:pc:r1::1cmtc!1 'l':(:rl:: (:.nd u.ct1v~ 
~1!'l1 ng oper n.ti onE! thrcngcut tte ;)1 ~tr:i ct, g:1 "'-t:S 1:':' OlD E.ccm:ul~tl en 
of kr.cr~lege th~t eruld ~n17 te ott~lcca in th10 cacner. I ~ave ma4e 
~ c<l-:-o~ll 9tl:d:; of thQ f":'oloC7 lll'!C 5~neRi 0 of the ere depc;,j ts of ' 
t1':1n d'ot1"1ct ~d 1 nr:: conv'r..ced th:-!t the rr:1njnf Qf the orca of 
t '" "'(\~"fh""'''~~' t-ll'fJ!'f' "lJ~~·· 1"~ "11" nit" ........ - ~ 4- r ..1 c d <II w1·h .. C •. ,I, ~ ... ~.\.· .' , ., .' ." .' • . "." \ .. ... t • .! . • l.l r. '- ,,;I.J.,,:; ~'l ... U t: .,c a e ... ~ 

crct.1f~1r.r r~sl~lts. \'.ncn :£.n!lnaly::11~ jo' ~c.d(] ,·f r<..st p·~(!uct1cn. 
approx1 ~tl.t1 nr. .! OB, rC0 .(:(,f' .Of' e,nd w) tt the vj Teil'! t:.nd unG c' volcpod 
l!.r!'D.!l st! 11 o.v~!.11ublc. \";'j t.t': thetJ.ndcrlyi nlJ prj !:"..r..:.ry ~re . ~cr.e r.n­
touched tl':c ftltll!'e o,~t pnt Clf tte~c mir.r.-:: \d 11 rnn into the f~r 
future. . ". : 

L.i!ch ~~lust 1(' i nf{·":"n~$t1 on is _4:.v·1i h:.llle. _()n thS s !n~r:;u CT. . :~;' 
hoc the ~r &ncel' 1 b ,C(!!-<.CCCI:rQtL (l.f-tte ;.~crj c~n 1 nsJ1.t ~~. tf' c! I;j r.1 ng:'=·=·,.:C 
Engineers, Ccvcrnc~nt 3ec~r~s in ~~sh'ngton, ~. c. ~~porta by 
oueh .noted Geol('£,1~t~ un l!r. Ch1.rrch. ~r. }!lu.ke, :Jr. Suo10, I'r. 
Ransome c~d (lthern. 

~hC' ,~rI.~r1 can tia:Ae 1 t1 ni~' 'und ' !-:cfiz:1 nf.--'~ Cr.!I·'~iifE<:s ' 1' ecently- - '. - -. 
aquir,.d ttc cont-r('l11nr :1nttlrt~p.t it"! :~c ':'(~I.:r~':'C:IF: ::'\7J~HSICl! Mln-! 
INfJ CC'l.:L.HY to thr ct.nt H'.d .:ore cr.f'~f!'~ in actf,-e dCYf'l(\pmf"nt ~c1 
ezt.ruct:fC'n of C'1"€- fro:; tl:l='l prC'I.' crtS. Tht:' . 'l'ttt:"batt'lHt' L~·:'n:J,(lJ~;.n·:r;T _ 
Cm':PiloJiY haa .cnst t..::ken ('~r.r the- Pt'l·;Yf.::': l:J!!. L'H~ ·~ :· ~' Cf\l:T:l-JY. frpm 

. the prn:I,!-'~ nODe:!': co;~rC'?.?}('!{ and int:fa.l ~·erk " .. t the ::nplre mine' 
it! in progT(,!3g. v:j tr. al;cut 1~5 lr'30~f'S o1"'('ratinf;', alone the plans . :: 
(\1\t 11 ned for the !::~:T.T,G~r:!~ 1.:J f.~:S. Of lor uti ons (,1 Ip.3scC's &.r~ "lao 
1 n rro~re~e on rmmcrono s::m.ll j nd:1 vi <luul rd n~li< own6rs. 

I cannct but expreos r.ly optc~.iat10 vie'lfs on the· flltUl'e of 
. the fi'm:1.~S70~.H: 1--:1~~ :~ .:3, pf.~t ~'i!nd f'rN"lCnt develcpr::cnt g1vef3 ey(!ry 1n­
d10atiQn ~f a oClnt1nu~t1~n cf or~ extraotion into the t~r future. 

The .paot dev~lcp~ont t1etcry, tte prc~ent ph;sjcal oon~l­
t1 cn G'f the 't'e1 n OY!-ltc~ of trc L:~j.!.(j.~~;;l'! !~:Jl!l~:~. the gc(\lgry .. nu 
gc'n~sle t'f the (\rc~ r.w.ke3 tr.t! oxpnns1 on pl:.I.m~ of th1 ~ CToup ot 
rn1neo ~ very attract1'-~ com~erc1al ~:nte~·.l'T1s~. 

The ~ntu oontuined herein ic giT~n rnor~ in the form of 
g@nere.l o'i:gervat1(1no, rao a.ttet:ll,t be1nf, c":(;i.dc jr. this 3ul'plcI:.ient 10 
1noorpor~to oace in the f{lr~ ~f ~ technioal report, reference here . 
b~inl:. o~de tl' tht' S~rlc report on tr.e r.:::r.I,G:~I:ll ~';HC·:!j. :or tiodd1tlen­
Ql Inf"rrnati(ln un~ duta • 

~{(,O'pCC t:ru1 1!' Gubm1 t te0. • 
--< ~ . . 

. « • ;. .. _ _ -.r- __ • _ • • f t . ... 
. ....., --. , 

" .. - \ .' ~ - " •• b .. "" , • ..,. 

:. : . Y. ~ ~-U;11t.~r<~n. 
' . :! 

.' 4 .• 
: , 

Kinine Itn~ l'(: tILlurr.1c;.l ::n(!'1nc~r. 
July 5, lc)3~. 
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