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PAST DEVELOPMENT HISTORY 

Starting in 1879, the Bonanza Mine was first developed, the south 
shaft was sunk to the 200 toot level, following the vein down on its 65 
degree dip ~o the present water .level. From this shatt 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 ained 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 toot level on the north side ot the shatt, during which 
period I ~id some cyanfdation for theM. At the bottom of the drift on the 
north si~e, 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 or. 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 in aold and 400.0 to 800.0 ounces in 
silver oer ton. On the south extension-ot the Bonanza vein on the CHANCE 
side and about 150 feet south of the south Bonanza shaft, Emmitt Finerty 
a former superintendant of the COPPER QUEEN MINES at Bisbee, Arizona, ob- .-- - --.-
tained a lease and encountered ore below the 200 root level running frol 
100.00 to 1,200 ounces ot 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 teet down tram 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 
operations to the south shaft in search of high grade. No work wa~ done 
on this cross vein until 1931 when Steve Balich, Sam Balich and D. David
ovich took a lease where Henderson left off. Sinking a tew 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 • . In . 
1912 Nigger Jim and Juan Valuenzuela, lessees starting in ~t the surface, 
about 500 feet north ot 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 .illing 
grade and work was discontinued. 

Continuing on north on the strike of the vein, My father, in 1910, 
started to sink the north Bonanza shaft. starting on ~xposed 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 Lem Hilton, E. K. Springer 
and George Bixby. They sank the shaft to the 100 toot level dnd started r~t.~"' '' ~".J:' ~ 

~
~~ . drifting along the vein to the ,.n.orth. At a point about~ ·forty tee.Lnorth~.o 

{', " the " s~af, t the:-y encountered hi .gh grade and commenced stoping. The bulk"...,ot · ,,<5 ""';;~" ~ .... t 
.~.~. r~~~' ~ ~~~-. 
"t"H"J;'t"T' • . "t'''i';- tM-r-~r-~ " -. - ' , , . , -2';' " .•... -. . .. .. . " , - • - " - ... - - . .-.,......~~".....,..,~~ .. II44r:r .• 
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Date September 25, 1975 

THIS CERTIFiES 

WALTER ASSAY COMPANY 
CHARLES WALTER 

P. O. Box 160 
Lorclsburg, New Mexico 

That samples submitted for assay by Hanlon and A"oci at. •• 

Phone No. 542-9514 
Office at 

320 West A Sl 

The folloWing results were obtaincc 
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The .~ple. were lubrnltt.d to the Walter A8~.y Company, Lord.burg, 

New Mexico, for ,ilver and ~old a •• ay. The _~I_~ certificate i& enclo1 l 
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Sept. 4, 1928 . , : " . , 

! 
The hr('ndth of field eoYcrt'(l ill the folJowillg l'eport on the ~ 

)Ielhrrel1 !\1illc~-illdudil1g ' n~ it dOCR: II brief !-'kct('l} of the fol'- ' 1', . 
mntiowi, Rtl'lWhll'CR amI geologi(~ lIi~t.o'ry of the "ITomh:-;tolle- .' . 
Mule Mountnin R:l1lg'('''; a ('ol'l'('lntion (If tlu' ore dcp(l~it:-:. :111,1 il1- '!. 

FOREWORD. 

('Inclill~~' fOI'1W,tiClllX ot' till' Hi~h('(' 1\lillillg' 1li;:'t"ic,t. ill tIl(' sOlltllerll ' . , 
I ,,, ;( . .: ".' , I, ('lid of the' 1':IIIg'('. wit h tJl('l-lO ot' th,' 'l'01l1hstoIH' 1\1 illill~ Dist"id ill " .. ~ : : ~ 
, ~ .: .. ; .• '''''': ~"" Hm IUH'f It('I'II; :I :,.!:('IJ('I'H I d i:-;('lIl-ll-lioll of t h(' '1'0111 IIxt Olle Histl'id me ,' -- I 

!:;. :~.:.'~,~,i,·:'.::.;;:' ~.~, :,~7.'·.: :'J:" i. ':.',. " it whole. with ('ompn1'iI-\OllK hetw(,('11 the 14~Hxt('1'1I :lrea of the Dil-'- .. :: ! 
. trit't. pl'illei)l:IIl~r Itt'lfl h.,' the BUllkel' I Jill Mille~ Comp:my, a suh- . ', ' .". :. ~ . _, , 

:l' r-;~,' .',,:.',';. ::, .,'. :". ""'",,,:. ".,; . .... ,:.' . ,ti" ::'" ' .• , .... ' ~id:lll'~' of
1
tll(' Ph{'lr"'li)odg'{' COI'lletll'n t iIOIl~-1 ~1I1C Ilwhcl'<! 1 h't~ 01'(: ho]"-;, ' 

• . '. l(';, tan' )('('11 OJl('IIe( up to gl'('a l'r ( ('pt 1 HlI( l1Iore ex en!,;IVC y. ' . 5. ' 
I :::,:!:" , " :'l :' .. .. : nud tht' 'Y('~t(,I'l1 :t1'<.'H, of. whieh the MclJg'l'(,1l holdiug'x form the . 1 __ 
, ,:; ' ., :~ i' Im'1!l'I' Jllll't-hn~ h(,(,II. fot' the pm'pORe of giving a ~cllcral per- '. ',::.. . ~ " ' . 
i..i· ;.:;·; .,-: .:;~. :: ~~:: , r . ~JlE'('ti\"e, ~)y whid~ ' the comlitiolls whicJ,l miniug o]lernt,io~!~ l~nl~';" ;,; :~.~ ".' ~ : , 
• 4 ' f ' . . , . ' " . ,¢.,....~" " .~ r(,v(,l~l('d m the "~~,t~'r,n nrf.~ may 11(' .1ut1g(~d nn,l h~i ~l~1! 11~;.~, ·' . .. ~ , "i> l .. ~ 
1 ~";" ,,:-, .. , f IH'('chc·tf,'c1 01'(' po:-;:-;th,lhhNI,. \\'1th cIt'nth c}c,'eIo.,mcllt. III the~Afcll- ': ,' ' .. , '. :1 "; 

j ', . 

! .' . gr('11 l\hll(,l' 111:t~~ he npPl'('clnt('d nnd cstnnntcd, .' ~ . : .,...,'7"'( 

.My :WC}Utlilltullce with the Tomhstone - Mining Dh~.trict, it ' .. . ', ,' :' : .{ .": , 
• '" lHu~t 1)(' ('xpinilwd! thoug-It ('xtcllding ov(,l' a pcrio(l of yearl-l, , '! '1' 

l '" e'" •. , ;, , ~ , : ' mH~' he ~l11mm'd up 118 the result of actual intensive work, at ill- , " " 
':::: , ~. " ''::' ' I ',:-,-, , "0 : '-" : tel','ull'.am01mtil1~- all toM to a few we~k's timo only. 'flw . : '" ::, ' . . '~:.-( , , .. ! .'. :.: hr('(Hltl\ of fi('Id. the' mllllh('r of min('s. ~llHny of them, at present . } . 

. :', .. : l :: " ",' )ll'a('ti(~1ny j~n(,ccR!'ible. awl thc li,ll~ite(1!t.i11le ~t ~ny dis'po~nl. l~a!' ,', ' " ; . .' ~ ':,' . 
! :. '. . ' :>.: precluded ?f uecesshy. my u~~q111rl1lg nn1<'.l~ l~lfor!llrhon ~\"hU'h . .' :.' ", : :' ~ : ': 

t.( .. ~ .. ,:,;~;,;.:'.'. :'.;"': ' : ' ::>;:~ : 1-'.' <~':::::::, ,:' : ::.: ~;:)l;~t f~t~ht~h:~(~~t:'(~(':;~~;~i~~g 1\\~isl~~I:.~:'t~l:(~ ~;r~~~1:0::o:~)t~~~s (~~~~~;~i '.,'. ~ , .. ', ;',' , !' 
- . , ·;,:C'. . '~ ' ,,",~ :,' ': h:\\'(' I:('('u \'(,l'r 1l{'l"rul :11~() m tIl(' ('XPflR1holl of t1t(l l\l<,l1grcll , ;, " , _ . 

'. ' ~ . ' . ,l ,,':' " prOp('I'tr. . . )( .. .-',- , '( ' 
' : '<;" " ' .... ! !'. . , " :-, rf 'l-l "('1','- fCli'f1l11:d(' th(·,'('fol'('. fha~: ~II·. V, n, 1tr('lI~rcm, n ' . , ", : : I 
>~':(;: ' .<:', 'I":" .' .. qnntifi(' 1 gr:Hluaf(' l\lillillg :111<1 Met.aIUl'gic·,nlJ4;lIgiIlCt!I', with long . :, '. ~ 
; .. ' : : (' --~" . ! .', ., ' p .. :\(~tie~ I eX"('l'i~'IJ('(' ill t,ll(' TOT! I h~tolle 11 i lliug Dixtrict. a dc~il- ,,' . :'" ! 
: '. . ). ,' . ~) : ,',-,-: : ,.. ('c1 kllO\ 'I('dg(' of t h(' Vat'lOns 1IllJlCS, 1m <1 , Hccumulatcd fund of m- S 
! '~~,' i ; .,,' ':; (:. ':. ,:' :,.. '.:' fOl'JlIuti III Ol1 l'a~t lli!och1<'.t.ioil of 'the ])h~t.riet.-givillg him an ex- : 
1 : "", '. ,,::',. ; : ;" ," t(,lIsjn~ iaud detailed knowledge of the-Districtalld its possibili-~. ' ' , 
~ . ;';:" :., .: ." ,. f' ". ties-h~s ~o1Jtl'i1mtetl thc vnhwhlc' dnta Oil pngcs .. I.. .. to 47. .. , ~ 

., j: "J ' ! . iudllsivp, in thiR r('}lprt. . .. ,. 

, ~: l" ' . ~ I' . In £Y work r h~ye had opporhmity to ('ollfinn. in genernl~ .' , 
. :; .. ~, . ,,:, .. :' ! ' . . '.' t h(' fnd ,:'hi('h 11(' hfl~ =,<'t. forth UJI(l I hnve u!';cd th('m freely in · : ,' ~ ·.,- '·. 

i . " the foIl , wmg Pt'('-Sl~mmnrv pno cls~wh~r(' as l1('('(lc,l to sllpple- ' . ::t :· ,; 1 " . II1<'1It m,t own illn'l'tig.at iOIl'8, : ' , 

\ . . , ::" ,' , (Sigll('d) C, ,T, HAnLI'~, " 1 . , .; 

- '. ;. .. . ' ,. ~ 
,, " 

( ; i.:' , 
.~ . 

...... ,~ '" .: ~, '. , 
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.. . . '<lA:~ 
c, Q';r- " R. ~Ml (' . ',1,,11 ,,,,,,, ~ I ;n," - Ry (', .I, '<"'/', Ph, ;, ' " ' ---t~~j ~ '; 

·1 PR}4~-S{T:lI:liAR.Y. . .. , .. . ,:.: : 

\ . 

. ; 'I'h(~ ~lc.'l i~r('ll .M illill~ PI'Ullt'I't Y c~ulI~iM~ uf fin lc)(I(~ dn illll~' all<l fl'al!timlal Cluitiu-;; . .' 1 ~.<·.:·" : 
. , ill c·ullti~\1it~·. c·u"('I·ill~ nil m'c'n nr nhout 10;",0 ;1C~I'C~~, (Hc~c~ :lpl'c~fI(lc!d 'l'ui,ografJhic:aJ ancl :;. J .. :.: . . ..i ' o ('uIUl!it'" I . .AlllP uf, ' Wc')o((c.ol'il 'l'ullIh)o(IUlm) • .l4'1'U1II t.hc! c~t'lItC!l' 'ur f hiH prn(Jt!rty it iii 2 ' .J :. :': ': 
', ! lIlil('~ hrfhl' Ch:u'I('Hhm highw:ty, u()I,th('n::Hcl'ly, to Uw (;O\ll,t HmlRc ill the City of :J . 

. 'j 'rmuhl':\tonl', Cm11lty Hcntnf C()c~hil'\<'~ Couuty, J\J'i1.mm, 'rOJnhl.:tolll' iR the tenl1itms of n '1' · 
·.:·t· hrmidl of th ' Southern Pm-ifiet, n.nilroac1, whic-h l<.'uycs thl' mnin liue at Fairhank, 9 . l 
... f miles'· to tJw el-;twurc. • '0111 OIH )l' . .otIC 'Y l'nil, the Rmctte)' Itt Ijouglas, Arizona, i~ . . '.' 
.' . no miles nlld to that At. I~l Pu;~o, rl't'xn,~ ;.l];) . mil('8. (See Areal Oeologica.} .:l'lnp of · . f . 
· I 'Pomh:-:tolle Monlltainsjf,y. /."1'" , • .lC;WcC • ~w _i.,,;- III "'~I 1'. "'I."~ .. _.:' r : 

, 'I'he l\1t·lIJrI'('1I I H'OPC'l'ty wit.h ioIcvcra 1 f:.IllClll(!I' · n(ljoilli 11 A' pl'olwrti('~, variously . ! ' . 
. \ . mnlt'el. ('ulllpl'i~(' whnt is loc-.t1I,\' kll()\\'" m~ til(' \\rt,~t UiHh'id, ill (IiHt.illdicHl.frorn thc~ l 

('H~tt'I'1l pOl,tioll or tilt' 'l'Olllh~t n\lc' M illill~ Hi:.;It'i,'f, I hc~ llmjul' p:II'f. ur wltid. iH flwtl(~cl . . I 
hy tit" I hill 1,('1' llill M ill(')o( ('411111':111,\', n~HI,:.;icli:II·Y nf f1J(~ PlwlJi:'; Uuclg(~ Cfll'P" I'U UCIfI, J 

'. t h:,,~ill~ h('('11 1I,1I-c-h:':';t'.1 fl'UIlI f hc' 'l'e,..,hl'dUlw (·ull:«,lie(:,h.!cl . .M itlill~ (~CIlllpmly in l!JJ2 • . ·· t 
; . ;:-"":-' 1,;' . . Am(H1~ t ht' 'l'c)mh~tnll(J c'cm~nlicl:lh'cI h()l(lin~:-; W('I'c.~ alH(t t hcHtute of .MuiflC, Chance . oj ... ;:~ 

. ' . i :mcl 8all -Pc.'cll'n Miul':,(, in thc~ \V<.'~h'l'll nrc". pateutecl ,',ropm'ticR, closcly adjoinin'A' : ..~;. 
: the :\It·l1Jrreu Mines. . . . _ : 
I The ~1'(lJllh~t(\ue lIillill~ Di8t1'ic,t . i~ c~oextemdye with the Tombstone Hills. · The ' :. '. <; 

. . ( Tnmb:'(ttlll(' Hi1h~ nrc thc t1c.a(aply el'odcd nnd ~ul)(lncd northcrly end of a northwest- I . ·, 
· .:'; ' . ~()"then~t trt'lHlillg ll1c~tll1tnin stn1l'h1re, · some thirty' odd miJeR in Icngth, which haR : J . . :'.: 

_~.,~~ for it~""~lnthl'rl~'«:lId.th(' higher nn~ hroad;'J' ~l.tll<.! MCHlIltnillK."" Ill~l-lo~ i~ .,i!~t~~~c.1i- . >:::! .. ~: 
. ~ . nt(' portioll tht' L1ttl(' Mnle ·l\1mmtnm:;;. '1'111::; z::;tJ'tlf'hu'(', for ('()llVenWllC~C Hi 11m; rcport, . " . ', 

i ~ · It:l~ h.:, <'I I c1<'~i~~lint'.·cl t hc 'l'olllh~1olJ('-.l\l,,1<' .M()tllltuill Jtm:gf, 'l'~'li!'l rnlltt(' waR fonnecl L '.< 
!' in thl,"Lil1c 1'('l'tinrr timc~ h~' hlc)('k-fatl1til1~,_ .:t~-(-()!lIp:lIIiecl hy ('xt(!n~h'(~ igr.lcous in- : ': .. ;.

'. 'j . . ,",,~i(m~, whidl 'f('u ltit'c1 )nt:P! (:c"c'P ~('ntcII gl'allitoici haOJ(}lith~ hC:t,<::,th t~,(~ structurc ,1 .. . :' 
.. : :md mol',,' ~t1p<.'l'fic·h.ti . l'''t'phy~;;- ic- clike:-\ nllcl ~to(-k~ uncl extell~in! :5Ul'f:\(~c floW-so Thl" 'IS : .:,: . :4i ~~I~x. .~rllstn.1 1'0("kR.thuR hl'okt-t1 l1]~ all,f1 illYa(lec.1 by ~l1perheated Roht!i?ns of mine:af. >: f.. ·. \1 
.·.·:? i lllntt~l" or laynR, hC'('ll!lle the c "ORltOl'l(.~~ fur larO'~mlCl vnluah Ie los1tsof ore .mm.- "J" ::.) 

i ' . . ". , . (.rril~, Thc:-\e Wl'r(~ fm1necl hy yolntHe COURt. itnen s Jr""l'll 0 rom 'reservoirs 0 molte!l c : •. :':': 
~';~~ .:: -:, .: : .'j . ·. f.o{,it ("~·Rtnlli1.ing aud (·OllgeCl1ill~ hcneath; fonuin~ the 'I!rcnt ('opper (lellosits Jof :the~~;.t ~.~~iL 
'1'.: ': .... ': ;~r: ! :' " Bi~hce Dis~l'ict. 25 mHes ~out1~ of 'l'omh::;t~me ill tJw 8~1l1thenl end of the .R,ange, and .:j :.: "\. 
- ~~., .' "' - : ::~J . probnhly Km1t1ltn11t'ol1~l~· th('h11!1t ,,-:u1e. s!h·~r-Jr()lcl. ::;dvcr-len,l-go1cl and sJlver-lead-. j .: ;-:" ;~ 
.: : ;:;: l<,;·;.-;rt,~dnc~ f)r<,J~' uf th(' T(l1ilh~tolle Histl'id~··ill the UOl'th(,I'll. . . ' . . .' ::r~: .. -: 

.:. . : .. :~d '1'11(' I'cwk::. hih',ln'cl in c·upp(·i, cIt'posit!cm ill th(' BiHh(!l! ('II(I (,f the .T0111hHt~ne-· " ~J" :':. 

.. 

·{ .t· ?lult, )lm~l1tni" . UHIIg-(', m'~' 1llClill~y the ,lim~~-)o(!'ullc' 1II~'J/lhc·J'~. of th;- uP!'C!), Puleo1.i(~ st.!,r.: . ~ ',, " 
_.:;: : ; . IC'~ of :'(cdmwlltal'~!' formahow;;; the AhrJ~o (l : 1'[1('1' C:nnhl'll111) J.,lll1cstone, the .Martm : ~ . ~ 

· , '. (Deyoninll) Limestone and J4~s('ahrosa (Looser ~1issiRRippian) Limestone.· In the l . 
· : .: : ~ · ~(ll.!thl'aJJtern pnrt of thiN area. occur howeyet .. some lead and goltl in the o~el'l)-illg ., 1 .. ' 

. ' : ' ~ )Ie~o7.oic · Ol' Bis.hce (Lowcr Cr<.'hU'eous) series. ~()JlPer O('c'Ul'S n180 in granite por-. i ' .. 
· .. i ph~~ry, in Saere1l1(,llto Hill. Bishee. The ('opper ore restridl'd to horizons jU45t mell- . ' f 
:! tionerl hns n prm··en 7.Ol!C of c1cpoKitiol1 rttllJring to I·toO feet ill thickness, 

. ,': In thc Tmuh::;tone arcn. thc ores thus fnl' dc.>vclopcd OC(!l1r l>rim~ipal1y in the ~r~- ... 1:. :'.>< 
... ':':.1 m7.i(' (BiKhe Scrim;.) strata, but there nre numerous occurrences in all of the ullderlv- ; r . >.' 

: :.; in~ Paleozoic Iiinestones. emul1l'rnted nho,"l' nR ore hori7.011S of the Bishee ·District. l :' . 
! h('r(' inl'lntlin~ nl~o the Nnl'o (Penmwlvaninn) Limestollc, nt the to]> of the Paleo7.il~ ',( 

~('ri('~, ,rhi1c' ~t1':ltil!l':tphi(,:tll~' thi:ll wcmM nppenr to ~ivc~ t.1w orCR n Y('rtic~nl ran F(' 
. i· ·. 

~t~;; .' ! t1,rn ~C'\'('I,:tl thntt~:lIIcl of fe'c't. orfH1'I1l:,tion~1 it i~ ('c'J'fnill thut. the :w lin thlckuCHR 0 . i 
~~. :.~ " ':i~'~ '~ ! he ore 1.~nl'. ('x('ln~iv(' of n lOR.<lil~lc 1'0 1 lCI' 1.onc h<'ll('nfh, iR vcry m~lC~h Ies.'i, probabl,r, ' . d. :.-i&:: 

. '!."' I . 111 the ne1ghhor 100( 0 ,two . 10\l~nll(l' c<'.. . . ;.: . ., . . , ~-~, -, ' .. '. .' • ' : r .. ~~." !< ." 
... - ,- ' ; . . 'l'luitrockR of ullltori1.onR ill Rllchn f:h;"l. ~f\I:i(,H c;f Rt.l·nt:HNt';lMti"'~l')~~~(ni1t:+il;l~~lv.;,· 'T .:··' 

: '" f . . :. :t . 0<1 n. mot,..,l. in. the <leI'''''; tin" of ." •••.. . " •. ; ... ~ ~~' . '°'1'01. '111 i I!:h t · be .. l'C~':':1111 bly eX1'11I iJ:~(I :, r · ' .. 
: . . ~ .... -- ..... ---.- ~-.#"_- . , :.' ,--.- .. ~ .... .. . . "- " ,', -" . .... .. . ....... .. ..... ..-:~~ 
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Rc-porl 0" \.1rnl<~!"f·n ~1int: .. -By C. .I. St<T/~, Ph. D. . .. 'S o 
. . i : .. ! . 

.. :0 · .; · I~-:-"-- -
.. . 

. ~ 

.~ ,: i ns tIUt' . to tl\('il' c'lul1l<.~{' pCl~itinll withiil n ('cl1nill cl('Jlth or tmnlwl'nturH 1.0llC mid, with- . . ! . 
j"\~ GT~ . . I · in :i ('('rt:t ill ,I h.t:lIlc'<" ,tr t he' Kcttll'C~(~ «t(1Il i 1IC.!I~ul i1.u I iUII; c Ic.,t f'. '1t! itwc I hy fa II I t c1i:o(lthwmllcnb~ .; !. · i 

i . ami t he' ":U'i:~hl(' lIt'iJ!hf ttl' 1II:':!IlIH( !C' mW('II(. fII' \\'c'cl~ill~, 'l'IUlI. til(! Kih'c!r-gCllcl, ,;ilvf!I'- ')' : /. 
·1 ll'nd-~nlcl :lIlcl 7.ill~' 7.CHIt'K U[ Ute' 'l'ullIlu;tmlC' UiKh'iet. ha Vc! fl. iK :lH.'\1IIIIc'.1 II ",,"()ximut.(~, '- ~.".. . 

.. . i ('(~mhill<,«l thjc'kllt'~~ of !!Oon "t iK hn~ed 11pOll Ull olJfo~crvecl nlul illdic'.utcd (1c.'S(~ell(1ing)l: ~ .: \" 
\ 

. \. . 
-. C· 

, . 

, .. , 

. ! . ir.-nmll-m:ran~t'mcltt of t Ie 1I1('"tul~, whic'h haH het'lt hro11ght out thrtl milling operations. r :' 
\ TII1lK, th~ <I('pth of 400 feet. with It'ad bcgillning to uppear nt water lcvel, the silyer;;. · . ( 

. ! Jl':Hl-golcl m'(':-; of· the ~Ju5t<'l'n urea, provcn tn n dcpth of 700 feet, and; 7.ial(~ bcginn> ~ 
1 illl! to :1)11'<':11. pl'omin<'ntly nt n d<'pth of b<'twecll 700 feet llncl 800 f<'et, awl to which, i· . 

it h~ thon~ht I'('a~cltl:,hl(~ tn :tl"c'l'ih<, U 7.011C thidm('l'\~-nllowill~ for a l~nd-~inc transi- · ·1 
fiOH nllHn~ mul n y.illC~-('UPI)(,I' h(,lnw-etf HOO f('c~t tn no() f(!~t. , t(l~c~t1U!l' giving t.he nhov(~ 

. 1 c'l·dm:~h'cI ~!O()(} r"t't ,Ic'pt h-I'all~<' let nmt pm'l inll uf t11{~ '1'(I"lhl"t(lltc~ m'c! (~"lnnHl UhfJV(! . .\ 
!. t h<' :~Oll<' or C'UJ'I'<'I' Ol'('~. . . ; . 

~l(tl'<'u,-('I'. in · tltl'cmJ! c'(lIIclnit . Ktrttc't.m'{!;~. wlwl'c' crm~ion ha~ lint r(!tn()vcd the upper · ; . ~ ... · . . 
. part of th(' Ol'(' 7.011(', it mny be expedcd thnt mining ol'cl'atiOtlK may he carried to ':/f · .. 

:~.'.~ .. ~-:7' !, Ntwh c1<.'pth~ a~ indie.ntccl ahoye, or e'·cll grcnf.cr mul us ill the 'Vcstcrn area, in some· . ~ . : ~ .... 
:~ l' . ~ ~ ..... , portions of whic'h. l'aleo7.ic' Ktl':ttn .mu1erly lIeso7.oic, ill their Ol'igillal relations, be- .·. ~ .. ~;; 
: .., ~illlling with It;ad-gold orc:o;, the wbolc ~nnmt of OI'e 7.ones may bc run, as depth de- · . > .:< 
::·.1 .. . . ; n~lopment in miniu~ Jr(l~~ on. " . . i .>.~~ 
.. , The or<'~. of th(' "~{'~h'I'1l TomhKtone a r('u arc unt c!onfillefl to the seflimEmtarv ·:· ! . ~ ~ 

: .. l'{l('k~ hnw<"-{'l" hut ('c'c~111' :tl~nin II wicl(':;IprencL~.(lltarb tnon1.onite ),orphyry. · Ai- ... ~; : ~~. 
; . thoug-h th<'l'<.' n .. {~ nmny ('XC'('l't1ri:il~'::nle~~Ei~·;:tf(.P:'llilliiTH:i1~ S;;t t.llc ri~~tl1·c vcins in both · '. J ::~~f· 
i ·th("*-~~n~t'Nofl~·":ilj(M\!(i~f(~~ii+:l i';(::'l--nfi{-c-~'{l~m~hly north-Mouth strike 'aud Ktc~ply (lip .. t" ""++~·~·~I' 
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thc w~~t. "~Iwre folclK Oc'('11r in the ~~astcrn area they have hecIl fonnd in many easel) . ~ f. /: .. :. 
to he the lo<'i of .interh~(1decl l1<,po~its, or ~ndcl1e reef:~. and this may wcll prove to bc ' .: . i . /; 
the ("nse ill the ""estern al'~:t, ~hould such Rtrtl(~hu·c~ he encouritered. i :j '::\. 

: . In thc Uisbce nrea the magmatioll whidl illtroduced large (likes of granite POl'- .' V,:~ 
... >. !. phyr,r into tl~ePaleo7.oi~ fo(cdill1cut~, n)lp~ars to havc been the phase. wl!ich produced · ·<t <·.v· 

I the ore dcposlts. In the Tomh~tone arca It appears to be cOllll~cted With the slow .. 1· :;: 
· .'.! l~ilW:lr" nclvnllC'e of luva in great YOhllun. of mon7.onitie comJl()~itioll, which from ob- . t . :-

i ::cl'\-cd ('roppin1!~ of t.he' mon~(mitc d~s(~rih('c1 ill the hody of thi.; report, nmr.t uud('rly . i .. 
i · n lal'~l' P5, .. t of the ']\)JIll·~. t(\)l!~ T~Ii11R a;: depth. ~{allY dikc~ of similur eomr!c)si~inn m:l~~ . IS . . ... ;~ 

. ... , he ~l·twtl('all~· ('Oml<'(~tecl. 'rll1~ lllh'ltslOn pr..,fOlmdly nlter(!<1 tile Palco7.olc 1nnestone : .:;. 
>:>':A f. . in 111n<'('·\. wJU'rc c1il'cdl~Y in ~ont:tct with t.hcl11. und, ill a late phallle of , eooliug: fur-· ' .) . 

>.\ r . uil"h~d tl1t~ O1'{' f(lrmiug f!olntions. (Sec Are:t1 lIup of 1.'ombstone l\IoulltninR, Allpen<l- : .... ; 
1) 

. . ) .. 
. {'( . . . . . . . t'; 

... : .. Th{' or(,K thpmghunt th~ T01l1h~toll{, Di~tri(,t U l lear t.o hn,ye the SamS g~ll~.r~ i z . : 
. ~ S01 rl mi'il 1'(' 111 aU e~~ell tn s t 1 . RaD C, ,·al'lahons olscrvccf l1l 11111l111g bemgattrl- . i .. 

· .; .utable to ( I f{'renee III poslhon 1U Ie 7.one of ore dcposition an<1 degree of ~econdary . l , .. 
! . :llteratioll. t. 

i . It al,pears to he the COll(~cmms of oHj!!iQl~ among Geologists amI :Milling Engi- i· ·;: 
i . !I<'{'r~. who h:we mac1c n Rf'tt'«:'vOT (~(m(1itiol·1S in lTiC' T!~I!!!J.RlQnc lfining Di:::trict, that t 
! thC' ·mining ()f · (lrc' (lc' '(lKitK hus ' KC'f1I·(~ly lwct't11l. "rll(! .1;cl"m'Vc~R ell lilillitig mi(} high I . 

(::.: . . , t!'r:lCl(~ ClI'C:'~ illc Ic~nh'cI. nl'(' VC'I":l ~ ilK ·apl' leS not. Ollly tn OI'(!K "dow wHtm' level. Ft· 
w IW' ar(' '·c · prnc le'H Y lUJ Cl11lW le(. hut" thc'l·c iR""it-lirl':ge tniilmt!c reiiiahihl nbov. .. ~ 
)[nreO\·-er tlwre is nmd vir in round in hoth the Ea:o;tel'll and Western areas 0 t IC l . . 

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

": .~ 

. ~ l>iz:;h'id. 'whir'h prcmn:-;e w len ext> ore atl~} devdopcc1 to greatly extend mining op- ; . 
l : (·ratiou:o;. . ~ . .. . 1,· : . . ! 

i . ']'(Hlntc milling in ·tlle nil-ctri~t. hns l:trA'c~ly : h(!~n. It K('1c'dioll of th" hiA'h gr:t<1c..~~ ;,: 
t "orticlfI~ f,f t.11f~ Hr(~ hm1i(!K, l(~:.villg t.lIn lc)w(~I' gra(l(~ 01' millinA' C~I'('K, Hlltl i hc..'~(, opcml:S' : 
i . timlK IUlve lwclI ·limit<~(l nltno~t w1toll,Y ,to t.hnt lun-tiem of t.hc~ Kec'ullClcu·y . 01" · oxidiv.etl .: i 

.1 orCH, uhm'c .th~: .. }'Vntcr tnhle. :{11c, flcntl. i.f'. Herm:tn~11t \Vatcr varicl!, heing rclatively ,. ~ 

.. L ______ ..... _., '. . . 
~ .. - . ' ,'. ..... ...................... . 
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·<. ·f . 
~I'C'" tt'r nt. pHillt 1'4 uf g"c.'" t.c'~l I·c!lic,r. 'rhus i II the J4.!ustc.!rn IHlrtiur. nf the: District jt ':." i j , 

rntl~etc fl'olll 4~t! fct't. to (;;10 .ft'd Hlltl ill the '" est.t' I'll, frolll 200 feet to 400 feet.t 
'J'he 'l'()1uh~tollc COIll"olidutc.'d .Mining CompulIY ill siuking n 1000 loot sha~t, I 

kll(tWIl liS tlu.' Boom HIUlft. ill tht' 14:m;tcrll nren, <.'Rhlh1i:.-hecl thl't'c fnYol'nbl(! fnetor8, .! 
,-itnl t.n tlu! C(~ulI()ltIic~ lifc' ur tlw 'I'()mh;~tmw ~iillill~ Uh:.{:ric·t. 011<.' i~, th"t c'('ntl'ttl"- tel, . ~ 
n J(~r:;i:4t'llt "l'lJ(trnI miK:l I II·C')It'IISiCln. tim wnh'l' ill Ow ]4~:t~t('I'n nren ('nil he c.~on-·· 

( ;:t -I.-C&';' ~(:':'(:';':':'l;';U:;':;IC';;"IP.S~H';'(~;';l;;'U;"l ~'-J~'~I1~lC'';';l~''t':-:'';'~s;';'' ;.rr.l~n~lI~lI~o~,~V'';';-,ci.i, I~I ~I cr~~I:l~I~IC~t'''( -r'~V~II~I:l~l~n~. - i.i!1Il1u i 11 com In-

, \ ~ ( .. ee llng-l's.;........... . Ie ~C'('OlH 1~ Ul Ie Or(~H mum nm leU' "0 mne am va ues ! 
. : oelow thl~ pel'IUllll'ut watt'r k'v('[ (See paA't' ............ ). 'rite thirc} is that the silver-Iead- i 
. .. . ~ ,rolc.1 (tre~ of the Tcnnb~hmc District, eventually, ill clepth, will give place to 7.inc-Iead- 1 : 

" '; \Vnh'1' ill till' 'r('~h'l~tl ml·t of the Di:.;ti'id m~ shc-.wll in fhn ho:ly nf tlli~ r(!pol't, " ~W 
. i . ~ih·t'r-t!tI!c.l 01'c.':'. (S('(' pagc' ............ ). . t' ~ ' '''-

'. -: : ( - j th(llig l.ytll~ ut a K m OWl't' (c.'J)t~dhall in thl' r4~:lstm'lI, (~nll (~nsilv "(~ halHl1(·cl, the vol- '1" 
' ~ . . :. ~ . l!lll{' 1~t'IIIA' nhout :tumi(' (01' 11l11ltuVo' !Hll'P0:-:($. (See page ............ ). . i 
' . ..... .. . :_. . In thc nl'l'~. of thl' 'f(lmll~tolll~ Di~tri(·t thn:~ rna' lIIill('d, silver "nlucH prcclominate . l ., 
· :·1 . ; :111d !-toM IHl~ hl'C.'1l (-nl' ... i~tc.'ntly impnl't:mt, :\11(1 lik(!wi:o;('. 1(~~HI itl tJw ]4~:1stcl'n l';lrt, tho ' . ( . 
' . . :: . ~ ill tht' ,,:rl'~h'l'll 01' Al('I1~t'c.'ll - nrt'a,--clllc it. i ... h('lic.','c~cl tu thc highcl' horir.oll in the zone 
.. . ; .. . .. I of orc dt'positioll, nt whic-h Illillill~. ~n f:lr, Iw~ h('('11 c·arl,i(·d nll,-I(~:lcl is ollly just h(~
;' ·: ': -· .. : Jril·l1Iil'A' to C'UlIl(' ill nt W:lft'.' 1('n'l. 'Phe r:ttio of tlw~(~ 1t1(~t.nl~ in the orcs mincd IIUK I · 

: . - .... ; . '·m·it'~l wi(lt'I~' h()'~'C"'C'l'" r!L.~O'"(~ .J1~~t:1Il(~1'.:~. t h~ gn.lfI .. vll hw . h!I.K IWllrly f.!(11ml](:d that of", i 
':. ~, - .. .. ; the .,11,,<.'1'; lmcl thJ~ · lm:.- h('('n t"ll<' of tht' fhlC·t"utlllg . I<~t\(l '.c!HIlt<!t1t.()r the< OI·(~c.; of tlm/ .l . 
·>i···. ) .. .... ~ .~\+....:.j~ilstii;li=-niKtri('t Tbl' ~.:.- -.nt.-t~cw~c '1~c~ili~.!!!.u~ 1.!t1!$1Jg J!.ho;J.rict ... ~~y 1~~ .... . f:!~~~.i-'7_ ! ~-"' 
.. ) . ' : ". ::' , ... ;~~~l ~ 1!!F,:!1 ~!:~. '~hc_ eal:Tt~l~~ll.crato~ sTlll!pecl nlld nulled <?re .havmg _ ~m. aye!~g~;- ; , 
: _: . .'. ~ ' ! . ,"alue of :rIOO pCI' tOll, or netter. and hundreds .of. tOllS wcre. sbIppe<l from Tombston9.J.. . i 
. ~~ j , ', ! . NJlliiim-li'llichis3ufl (lolhll':'-' or morc. " 11 ~ ~. i 
:-T{' ... f .~-n~rlll~ tl~c. · 50 ycai;~~- ,,:iii(~(l-ii':tY(' ehqM('cl Rille'c.' .1878; whcu E(h\"ar(~ L. S~hicffe-i {". 

I
. :.' '.> -;., .: ' ,: Jm made the clH::;(~o,:cry !,f nrc III the 'romhRt~)ll.C Iftl"~, .uucI l<~c~ted Ius. claml _~ltc .':':' . ~ ..... . 
~ ~ .~·· · ;:'· l ·: ... ~'Tou~lmut," thc fu'St 1ll t.he Tomh~i~~e .. lIJll}llr _p'u::;trlf'J:-Jllllllug h~s_ movecl WIth ; J -::;" 
, ; .. "'. ! . ·pul:-:atullls. Fl'Olll 1880 to 1890 the ~renteKt n(~hv.ty prevailed: the City of Tomh· .:. ·j ' : 

•... : . ':j i '· ~tolle sprnng up, water wns 1'i)ll'd ill n (lishuH'C of ao . 1lli1C.~S ' from the Huachuca . ~ f > .. 
.. , -- : .. :. :.1 .. ·llonntuiuR. to the sonthwc:\t; Milliul! CC)1llIUmit's wert>"fonllccl uml milling~f the rieli ;,·1 '.J ::,'.'< :<.::T. j .>--jJypr:-l<.'n(l-gol<1 o~'es \\:a~ C':ll'ried 011 witl~ nhuoHt Yi~(lr ~md, mills for the hnndling of. :., r· . 
~·r;.~· ·:;: ;:>¢, L .. t.ht,a ores .'\\"el'(, hmlt on thc Rut} Pedro Rl~el'nt hoth Fmrbank.lt1ul Chnl'leston. · . ':; 1 .. ~ 
~ ::t~: ::.::.: .~ .::.:.: ;~~~., L;" :..-.>::: It. :waR' during this l't'riod thnt the Stltc.~ of l\1uiuc, Merrimac, Ji'i:ee . (",oinagt,a, ',;,.1 .. :'-:,: 
::} ,.; .. <:: )~:~:: ) ",;::.:~ Ju~lethti San Pl'd~-c),. Chnll(~l: nml "I.A<mis.e ~li~l~~, e~utiguouR. to the ~g!£!L!!~ld!~~g~ "l. : : ; ~ 
'. 1.' .' . ' · .. :->:.;.t.! .. ::./ mltl the ·Joseph)';n._1, Joscph.}{{)~.~ •. A..~!~ .~ •. NpdO, Ane~_ ~o.: .. '!l ~~(!. HO~~Ul~.l!.llIDeQ . I 
"~" .. - :':'~':: F · .. of that -group wcre W()r~l'(t"(S'ec pO~lhon of these on, Velll )fap of Western .Area, : ' .' 
' ~1 . ' ' . -' I ' . ~\l'pende(I). D -. :.: C' "'-.. ! ": .. ' '. The : ~l£!~~itiZ*1.ti.~T (If ~il\'('r ill,l.&PQ. ancl Ktrikl' bl'Ou~ht this first period of great ! ": 

; '. : . ;~'. : i prosperity, 11l the Tomhstone pistri(~t to a (~Iose. : :< :. 
: .. __ ~ ·:-·;/·L ' .. -. Thl'll 1890 to 1900 was n ll<.'l'iod of small .millin~ operatiOllR, mailllyhy-Ieasillg. , . ... ,:.{:~ ~~ 

· ;. . j. Fl'(,111 1900 t9 1912 l1ulrk~ n ~t'(~mHI llcriotl of grcat. acth'ity nl1d l:uoge }lroduf'tiou. :. ~ . ~'. ~ 

<l .... 

:. 

. . ; 

I in the 'fombsto11t' Millil1~ Dh;tric!t., tho little effediug its 'Vestt~l'l1 pOl'tion. It spanK' · i ", ': 
. tIll' existt'uee of the Tombstone COllRo1iclatec1 Mining C'.o1l1pallY, crented by the con- ... 1:·· ... 
~olidatioll of the older companit's of the EllI"tcm Di~trict, in 1900 amI cnded ill 1912, I ' . ' 

when the iuterefl.t:;; of that (~omt>an)" wert' takt'll m-er by tlw Bunkcr Hill :\lines Com- I ' : 

pallY, U foiuhHidiary of the Phcl,p~ Doclge Corp. . i 
'fomh::;tolle Mines were then (~loH('cl clO"~lI, :ltl(l h:n-e l'Clunillf'cl so eycr "int'l~; cx- l 

: (~eptiug fur n shm·t period <luring' tlle tnt" \V:u·. wll<-'n 'hl-o or three of t.he mines , " 1. . 
werc.a .workNl °.11 II small ~cnlc_ ' Thc Rllukt'r TIill Compnny, · bowcver has: -hcld --fo""""'a".~:i !J :~~ 
'~!i('Y elf I!h'ill~ Rhol't. tt'1111 1t'~RCS. for ollt't:ntiClllN 011 a small ~eal(" and 'sums 'ul> : tO~'J~ 
$t50,OOO art' ~md to hnyc heen lUnch, h~" so""~ I)f tll(~ )('l\sorn, n~ainly by chloriding,~ . -i '.-

7 .---- --.-. ~ .. ~ ' " ..... ., .... .. .. : -' - ,' . " ...• " ,. 
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millin'" tltt' 10w('1' A'I':1clc' ClI'('~ ill l"('Ul'dl (If hiA'h 1tI'IlCI(~ c:lmt(!H, 
'l'lu' 1:'\'illA' Clf fllt' '''Clltlh~fCtIl(' I,,'aw!h uf the! H. .P, n, n, from Fuirlmnk in 1902, 

~I'(':Itlr illliwCI"('cl tl':' ll~pCtl't:l f icm t!oll(lit.iow-\, Bnt" 'lIl1til ulumt fi W! ,yearli agt>, thQ; 
HI!lc.JJ(~,-,~ (llll," pni(l fet;' r.w:'~ , uf t ht! "':lhw nf tilt! ~iIVt'I'dll(JI'i(I(! IIIHI, IIIIt.iI uhClIlt a y(ml';, " 
lp~(l n ... hn!.r"iii!cl:· ,ilnc,(,tl n 1'('1U11f."u( ,10 tn 1:! C'l'lItH :l ullit. (til i hC' tdlie:n c:nn1!!lIt nf ~)r(!:;, : 
-Jl('Jmltic..'~: ' '(It'cht(~tiulI~ Hlul ('hnJ'ge:;, Knllwtilllt'i\ l'llllllillg UK high m~ tJ!S,OO II ton Oil ,' .. ,/ 
:-oOlllC ores ~hippl'(l. ' --_._-- ;.~~" 

In 1904, the Mellgl'l'llR h~an nC<Il1irill~ tll('il' IU'l'scnt holclill~R in the "T' estel'n ">J . 
ni~tT-i(~t. ,;1 Ii (:h', tht~~~"lill\';(~ ht;cll w"iii.'ldllg· e;mtlii\IOH~l)~"HitW(!: . '''~OI'k startccl by them 0 
ill 1908. 011 the Jp~('ph Xu, 1 daim, was ('ulltilll1('tI fur ~l',rel'nl rl'~II'K, 'fhe north shaft. S 
iu thh; thlll' wa~ :~n"k fl'om tlw ~l1l'fnc'(' to :t e1<~pth of 2:!0 fC'ct; anci a clrift was run at ~ 
t h<, 100 f('ot Il',-c'l. IOn f(,(,t I'tIllth, '1'11<' Ol'(~ t;I k('11 nnt n lid Hit i Jtpecl, ill.l'5iJlldug, varie(l· t. 
f,'om *l:tOO to * (<l.on tH'I' fUJI. ntul. otle :-;lUi,1I ~hi"lIWllf. fir ·PI., ItIIlH. fr(m!. , H pc,(~kct, ~ . ;,~. 
:,~.'~:t,n.,t1 ;)00:;.0 ny', I'ih'c'" mtel run Hr., ~(tlcl P:'I' t.OIl, III W:.!:l (~," rn!IIS ;~atlk Uw .~~lt.J, ~ . .j;.t: 
BCln:l!l~n .. ~II:It't :H f('('t lu'lo ,,:-w.t'i ('I' t.o tC'Hf tlU' no ' W lIf' I II'flV(~ cl~1-~~: p:,ul!.(ili~ ,~ 
'(\1' I1Imllt", , III". wlnl "'('I'k hm~ 1t'('1l (0I1t' un • WoIf'!," !\o, :.. V<!lll, frum t.llm! teJ tl9'~(~L J ~r.f 

:nul ot It'l:Or tht'ir PI'Opt'l'(i('~, orr and on fOJ' y(~u'H, Z'I' -~~ trJt,H- ,n.13_nt~"'~~ 
,'" ,Stlrfic,i:ll. milling on. til<' 14'~'l'c. COiU:l~t~ ':('ill. pm':Illd, uIICI n hont2000 feet .to 'the"\ ~ ... 
.wt'~t of tht' Bnuamm n'm. Ij('~:lu .hy l('a~t'l'l'\ III 19:!O. (~ntlhlltled to .l92.J., : '.' ~ 
, fTlll' Pittm~ll A(~t. t'ff('(,th°C' from 1H20 to Hl2:1, Ktimulated, to at minor degree, ae~" '" ~ 
th'itit's in th{' 'Y l'f't('l"ll art':I. lill'om the Bo:mJ1zu (hulll) 50 to f)()"cnrs"of ore .were. ship-~~ ___ . 
pt'c1 l"muiJl~ fl'om $3.00 to $m~,O~) 1'('1', tOJl \,nJl(I :O;~'I~(~ellillg::; fl'om the mine dump and goh 
Wl'!'e (·~'allhlt'cl. '('he l'('~nlh~ pJ'lwed to t.he·' COJnple.;tt! :Hlnptahility of . the~p oreK to thil'i 
c'lm:~ of h'(·ahH<'ut. Lt'nl"'l'~ IU~\-t' hl'l'll giyen h~' t hC' 1'iellgrcul", elll 'yul'iotts of their ,'" 

~ pr(lpl'l'ti_~ff aud oh for yeal'g, , ' ~~.-
;~' --...~ , .. ) ... : III 1922 anel 19~~1. Hel'mm,.'rl'nppmai'i; a l~H:-:(lI'. Jll~lll'«( 3.0 feet helo,v ,,'ater le"e~J 

, . ~ 1 111 the San Pedro l~llJle, handllU~ thewatel' WIth u hO"rri. and l'elllO\:ed ores to the~V~ 
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: . : 
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,", i ntlue of $9.000 to $,10.000, the orc r,muiuA' from )CO to 200 onnces ill sUv'er. .~~ 
1 " ~'; ' In ]923 the PM Pnehla TJt·a.-;ill~ C()mJ>n1J~' ('~'allided the .State of ~nal11c dump ;;. 
, ~'aJHl mine gob-to' a l.rofit-althongh the 01'('1'\ ha(~ hC'eu miued hy Rtripping and often ! 

~tul~ell ,down "cle,ll" 011 (~anY.~s, ' i , ' " ~ 
,-- In 1922 a Iea~or Muk n WJIlr.c. from thc north (Irlft on the 200 foot level m the ~.a.4J. 
ChalICe Mine to a qepth of 22 f('et helow llN1l1mJt>ut water ;:ul<l (lrifted 18 feet ami'! ' 

"}:'" . I'tl'ippc(1 ,til(' ur(' '·fo)' thil'\ (lildnllC~~ ' to the 200 fnut 1('\"('1 nhu've. n<,fOf(~ tit ore conlel he r;:;. 
)'t'1110\'C'(l- "';('1' th" II , .('1' Hu't (lr til<' ~'I;!f( (·:t\'(,11 ill, Al'\.~\YH t'\ IHw(~d t wore rail ' 
~t~r'~IJ~lJ~H~, 1r4'!t~(l~1~:!~(}(~)~.~.~n~1I~c'("',~~~ ~iI~l-::~.i.r.-\·~: l'~l'~; .~4:~,;,;;r..;"I:';~~';';;'r;~~~(f';';~:"''iI-. " . .... ' ~> 

, In 1923. as a I'l'U( ,\', meiJhoJlt'<i, thl' l\It'Il,rl'l'Il:\, as a tl';~t; miued. by the' filled- , i ' : 
,stope lllethod, all( (~~·an\(led ?20 t~nH o! OI'l'. from ~~ho\'e the 100 foot le~rel, ~n , the ~ : .;. 

, UOl'th eutl nf the Bonamm "cm wlndl vJ('1<1ed It lmIhon return of $4:4,000, ,:. " ' " ~ " : 
" ,r ork i~ lln,,~ \)ehl,r earried on iu tile Bonumr.u IMine, off the llorth shaft:~ ' , . ~,' , : : 

; . Sill('C the ('ar y da~· op('r~lti(lllS portious (tf pl'(thubly e"l'l'y"'(hllllll';"hi~oth-the · "; :~ 
! Ea:-;tern und ,,"<'stern ~l'~a ha'.''l~ l~t'('ll shippt'c1. ~oJ"t(·cl mul ~hip'ped, 01' inille<L ' , '1' . ,',. 
! . The 'fomhstonc l\lmHlA' J)!~tI'ICt JUlS- had a known pl'oductl(~ll of orc totalhng ,\\ c ' 

, *8:'>.000.000,00 gross ~'alue: .Of thil; sum apjlr(lximntt'l~- ,$79,000.000,00 'vas t'ontl'ibut- ,; " 
ed by twellty-o~ld Iluues lJ1 thc Enl'tcrn or Bunk(~r HIll arca and $6,000,000,OO,'by a j: , • 

; dozeu OJ' more 1ll tht'! 'V(·~t<'rll or Mellh'Tt'!:l m'l'n, Of the $6,200,000,00 ))l'Oduccclm the l.i -, 
.. . \y t'~t<'1'1l :tJ"t'n. t.he l~m.in)' pH l't. i~ a(·c~()l11lt.e!1 ru)' ns folluws; !~~~'x N<!: _~()' .!!!lcl ~.1. "'yeiE~.1'~ · ' : 
'. I 11.t'od,w('cl · *~iO.OOO,OO) nnmlll7.H-f'hlllH~(~ y('iu, $l,OOg,OOO,oo; .Tunetta, $100.000.00; LOU- ~: ; 
I • i i~~ $100.000,CO. ,Tn~('llh Nn, 1, $t;n.ooo,oo; .TnRc),h N~l, 2. $150,000,00; San Pedro, $150~-,-.i ~ , 

-'-'+.(7'"'-' --~r-- OOO,OO; '8o)::tice;' *7!),OOO,OOfi\1l(rRtntri-of · l\f:tiln'~*-1~~oo.OOOJ)()~ :.::',, ::, , ' ~ , , , , ', . ,; ' ;" ~' 
~ ' : '. ; ! It 1'i(~e~ml'C C'JlIit~ , pfohahl<' that t,he ~rie1'l nf ~OJlH' 'of t.ht',:,nhov-c'l'llilicK ·wn~:· ('on~i<l~r;.. S; ·'.r 
! '\!~' ,,' i altly lurg(!r Uwn f.he nho\"(~ fi~~Hf'!l" !-IJIOW. nlltl mOI't~p"(~I',Qf ,~~, the gmH'l'nJ ' O]lilli~u , Qf. q --:-

.\,' ' I s . ' , . " 1 ' 
. . : --,,' 
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., 

I 
/ . 

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

" . 
,: .. . 1.,·1·...,.·"':7 · ... : . 



,1"'"""'\ , . .. 
\ 

. ...... , .. ,. '. 

I:· .. .. !L~ ... ,' .. · .. \(u •. U( ~·;·:\ ~·" · •. ·!:I." , · ·!i ...... . 
; ' • .......,.....! '. • " .1 .: • • ;:.:.,."~; . • " 

I " •• •• ~ •• ':j: ... ~>: .. 1 ' : ' : ' ~ . 
.' .. : . ...• ,', .. . ..... ~ • •• .• ~":" . . ........ ... . .. ......... .. " '. ', . ... . ..... .. . . "N' . _ _ . , . , O'!'!" "~ " " ~ 

•• • .~ •. 1, •• 

:~,:port ~n 1\!e::lf:r~1\ r .. 1i"N:",B~y C. J. S'::::~;t;r:h.l~~ . :.~ . . ':.1'> . '1 . 

. "02(1 'l'iillCl'~~' of the Dish'ic~~ tl:mt. the actu'al output fro~! tbcs~:: a~d 'oLh~~ " pr~pel'~~!'( i '~" .. ' 
· . .ties uf thQ \\restcrli arca .. husi'been betwee.ll $7,000,000.00 ana $8,ooo,OOO.oo •. ;x . : "'/: r; ,' " ': . 

. Th(:i"\Vestern 'area of the; Tombstone bistl'ict .. Hhould · be : deselibed:~ 'a's'i'ollillg, ·to .; : . ' .. 
hilly. FroIll the lowest to the :ihigh<:'t-t. pOInt iii 'tll(~ mined .. :area, is a.ppr~xhi~n'tclr 4:>0 .~; :. . 1 

ft~~t. All part.s Ilave peen mad(! acces.'5jble .by ,)liinc l'oa<l.~, · ;w~lich.. connect ': wit.h the·;.'. ;< 
C:harle..,ton-']~ombstolle· highway> (See 'J~opographical :nnd' ' cJeol~gicnl . :Map ·.of thc .. ~J 
,\rcshmi Tomb~tonc !])i~hict, appended to' this report)~ ; ":: .. ,:. "; . . .. 1:' I:. ; 

; . . : .As to th~ G~(llo~y:-' :fh<wcst~l:il ~Illd .soi.~t.hwestcrnp~i.l.·t .. of. this ' art'a. i~ ,.ll~der- :' · ~ :> . 
, hUll hy <l qnurtz monZOnite porphyry .. 'l'he ,' nortl~~R::;,tel'll 1:1 floored uud fJal1l,~Cl by.', !. :;<. 
· :t ~rallitoicl rock, 'dassified ' : :~s- • ill0nz<?llit~.J~c~weell these ~'V() llr~as is a l?clt of sed- .. :: !. 

itnmltal'Y ro<:ks-:nirficially .. ri;iostly:. :M:~or.oic; stun<,istollc:':s-with'. tw~; ~r: :.1ll91'e '. belts ' :: 
(If shale interbcdded \vith thiil'sa1idstoll~(pl~tt~llf:-and with one e.xpos.c(l :zOlic ·of:.; ; . 
I im(~~t.oJ\c. ,'1'\\;0' olltci'Oppings '!of :rale~z?ie .1~lcstone occur, i on~ · p.(,~ilJlsyWall:~~ll (Xh- . i. 
'(~o) 1Il age, to U1C llol't.h; the other, M1SS1ss1Plllan (Escabrosn) 111 age, to the" east. . .:\ . ~ 
.:-;111a11 arca .of MCS9zoic,' llot' u,dicated 011 the map, also occurs, just'north . ~f'Uncle , ; 

.' Bum Hill, surrounded ' by' th(quartz ·jhonzonite .. porphyry~}" P~lCQ:zoic .rocks. arc be- f . 
lic,·(~d· · to ullclcl'ly, ill their nat,nral: relntion, the ,major portion .Of' the . area: , :eovere(l :' , 
hy' the Mesozoic Rcdimcllts:,.,The :Mesozoic strnta'hnve a genera11y · ge~t.e!)llld 1'011- . t 

• il1~ dill . to thc northward. The \·~a~e9z~i~ .~res~ghtly at ,'aria~ce ·in dip'~ I:; ~': .': ::. :: 
. Scvcl~l north-south clikct', . ai)pcai·ing.')to·l~ea. little mbre 'Q~si~ ·' :. t1uin' 'Ulc:' :quarh;' ,, : V . 

-~ -.,. y.or~~,"<, )Jl(\J1~;onite llOl'l)llyry; ' the largeI4:· ... :i·cach.mg' 20 fect '-in " :wi<ltli.(~ut the'·seltiniclltaric:o;.:·" '. j :: ; 
- -~;, . . ' . nnc.l .onc~ .Qbs(!rved"<~ontil11.1e:'; · J~odhw:ll~9. ·: ii1.to · the grUl~itoi~nlOl}.?;p,.ii~~, fC!l~ . s~n~c . · dis~, ::J : . 

tmwe. J 11 n eillgl.e knowll instance; ill tIli.., a rea:, 011e of these' dikes :~oll(,w$ :& fissllre oc-:': .· : 
· . (~upicd bv a vein, but -<loes not appear to b~' gelletically 'cOllPcctcd with it.: ;' .: . ; , . 

. '1.'1Ie W dikes-. show off-setting by cl'os8-faulting ~\I1(I :may .(Well'·~-l)e stl.tdicd for, the ' . : 
ligh.t this m~y throw upon the displacements of vein a, wllich like,\-isc iiliow some . 
faulting: For example, the 'general opulion is that· the Me:rrimac anel Free. Coinngc 

... . ycins nre part of thc same north-south ore hodv. «lit) )la(.'C ) au tin . .'.:: " . """:' 
I, - 'The cOlltnct betwNm SC(hJ."l1Em~ary and igneous roc ~s, ' from, . sur ace. : ¢x.an·lill:l
) tioll, where obsel'yec1, al)pear to bq int.rusive, tho. it sectils"~lighly pi'Obablc ~hat later 
: lIioyemcnts, such as would produce the fissure systeDl,~ontainillg : . the vei;ns,..;4 1111st 

havc c<'\use SODle displac~mcllts, probably re'sulting in'.fracturing : and · bl'ecciatjon:.; 
nloug theni. It I :would be ,,,"cll to determine ' this fnct in conllectioll ' with·· thc nort.li- .... 

. I ::,outh, maiu co'ntact.. bctween the : qlJ~ll·tz monzo~ite porphyry" : and , sedimClit.'\.r~· ' 
•. i fOlnlr.tions, ()}-1 the Mellgren ground. I . '. . . . .. . .." . :;,: ~ 

. The .orcs.. pccur ~aillly in master'" fissure or shear zones, ro~ghly ili.· ;: cOlnmoll ' /' 
· llorth-south c;trike, with. a decided tendency to northeasterly del'lartures. This like

wi:-;e h; true of thc trcn<l of most .of the vein fissures in the Eastern arC'.a of the Dis
tri(!t~ Their dip varies from 90 degrees .to· as. low as 60 degrees we5twnrd. Cl'OSS

· v(~ins likewise occur, in which there. is less regularity in direction and dip, ' and le~:; 
. :: . )I('rsistcm~~. '£he veills .. oCCur,'&: in both the· s.edimentary formations llml the qllart7. 

" . .' ~ .... . mon1.Ouitc, .))ol'phyry. (Se~ ~ttacbed ' map ·showing the : veins. of. the Westcru . .. Tomb-
. ~t.()llC District). . _ ' . . 

. 'fbc uvera~e width of the veins· mined in the Western nrea, so far. bas been . ;,/ 
:thout 4 feet, t.ho, sometinies ihplaces, widening to as much as 10 or 12 feet.,:. . TIl(~' 
walls within' the comparatively sllallow dcpth~ to w]).ich t~e veins have 'beeu mined, 
lire neither sllarply defined by slickCli:Hding nor by gouges:,This is also true of some 

1 (If the veins of the Eastern area. .... ' . \" . . " . 
, ~ _. : . TIle ores ns dcep 'as mined, or ' to watcr l~vcl,' and to a proven depth of 34 feet . 
I. ' . · ·i helow, are oxidizcd or secondary si1ver-~old ores .. The ,silver occuraulthe ore RE. a :: ,/ 
:; " .(~""4-' ;'''~. "'lthlo~i(leftiodi<le; ~b~mi~e~B:nd~ceasiona~ly~.~mall :aniount~f..$ull>hi.de""l1suallr40% · .,"; ':: ',.' ",~.", - " 

. ~ ~J,:;; .. '. _.' ~ :. ;'i ~. ~.~.~ ~~~~~i"l~~. ~:::a~::, ; sometImcs' nO~lC'.e~blY prese~t;. i~o~tae.~!~~l1galle~e' oxidc~ : 
_.\t l . " ·.~T". . . ..... -.-............ --.. -.---......... ~ .•.. -....... - .---..... . . . ..... . .. - .~ ..... - . .,. ... ..... .. . .. . -.. - ..... _- _ .... . . -....... ~ .. ;~ .... . .. ..... .......... ... ... ........ "''' . -. ......... ----.. 

" :. . 
• • •• "" .'. ~ # . .. .. . - .. ·····.·7 ..... N ; _ ....... ~ ___ ....... ~"" .. _ ..... ... .. . .. ~-.. .. : • .... ~_._: • . ...: __ ~ .. Jo.,~ .•.. J .. _~ ...... _.;_:.:.: . .:_ •• _.:...-~ ' .. ;.~ • • • • , ~ ... t':'" . ... ....... _ ._: . ........ .. 
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" (I('c'm .. 1':".(,1\' :ImHulltill~ fo IIIOI·C'. f h:t'l~ 5 tc,'S 1;('1' C ;(!.;l ···~(,IIf~J· .. lIy JlH~"C!ly stHim;~SOIllC 
tmc·c';. clr 11,;' .. 1 ill (.hc' 1''';'111 of ~Ji,il~'tiC~, ;(I~l':ul .Chl,il·u · AI':';"":llc'); } ~c:I'llhlsif(!; (L~~acl 7. 
( :u,,,,," .. fp):· ;\"~lc':-;i1t,, (L(·:tcl Kulpltntc!)" :illd, : l'yulllfll·l'ltih .. .. (Lc~:lfl Cltlol'" 1'1'(j~
"rlttfc'), :tl'(' CI,·c·.:lt'~iClmtll~: II Its'(I"n'd , :,·,lcl j j(':Il···."·Cltc'l· I(~vd, ' :-:,11:111 1,IIIWlu's Hf m'e 1'1111-
IIhl~ ;1:-; hi::" :1:-; W;· · ill Ie'itci llii\'c~ I,c'c',i c~,col'ulfc'd. ' .' . '. . . 

;L'IH' ::HI!;.!lII' is :tlt("'l,r\ C'Cltllltl',Y l'()ck~ ' climl'b: ' :lllC"~mrt('f iIlIC':';: It:"'itt! c)r Jwin:y :;1':11' ./ 
111 :lPPI·(.,,· j;t1dl' ;t1ll1lt1i'l=,.'rlt(.~ ;l\'C'l';lg'C~ ~i1ic':1 "flllh'lIt of 0"1';0; =,hil'l":r1 ha:-; l"'C'11 alH/llt ( 

' . I "V;" .' . 
-- ~[:n'" ,',f tltc' :-:hallo\\' ' ~111,'l,('s~ 01" w:\!;1ii~~, of··tllC'aJ'(':t .:l l l'('Ht· f-o owe their 1'('C'-

. , 
J 

\ ( 
, '--, 

. tililU':tI' C:/lill':';l':-; to lim'!. of' \\'(':tlme~sc1<.'tcrhlil\(i(l hv tll<'IJO~itiflll (If sm'la ~trudm'(' 
;1:'; r:lIIit, :-:1:,' .... ,llI,1 hl'c'c'c'i" Zllll('::. :111(1 . to' i 'iih'I'rCtl'Hu~tinll:ll ('Clllt:wt:-:, ThC' fUl'lllatiflll:, 

:lIacl :-:II'IIC'1I1I 'I 'S ill ~III'h I';wit il'lIl' :1I ; c ~· will:III.\~lli; ' I'C" .,1' . Ic ;~~ (IIt:-:'~III 'C": Ity "III1Villrtl :lI"I 
f 11(',\':-:11,,"1" II" II\''':~ It'I ' k.1 c':II· .. I'II.II-," :!S Iik(,ly I',I:I"C'li r",·· \!,·ill:-;, C·III""''', 'I" I<~X:-!.· I"·~lIlal' 
ClI'(' I'Clcli('~ .. ' . ,' .. '. . .. :' . .. .: . , . 

\ 
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• • • ' . : :' : ' , • • • • R , .~. ... : ' : ~I .: · . ;" ":', .;. .' ': !' t. ,'" 

Tl!(! ,rt':.:fc'i'll IU\I't itlll of' 'the ' re()lllhst()'ti(~'1 )j~tl'j('f .i:i 1m'!!(''''' 1II,dc~"('ln lC!cl/ 'fIwrr. : ) 
l:a:o; ,Jl('('l1 .ll!!..:.;n.;tc'lll'ltic~ cll'\'('ld 1111<!11t · ()r)h(; ." (~l'C hCJcH(~I?'" :t'llC .JIll (I('~ :p JlIillin~: ~ . () (:('11- j/; 
"1':l1:~~(,tl W('l'I~II:~S 1111' J:tI';'~l'.:'(::' .' pl'Crat.IOII~. ~Hf'h :I~. ,'l'Clio=:-:-I'lIthllg- flw (.'f)Ulltr~~ :It ~' .. . 
clc'pllt. fl.·pm :J 1IInl1; wtll'I;;iIl~ · :.;hitft •. toh·n~l~(·('t till' . p:~1':1l1l'L-lIc~I,th-"'(I\ltlt \'{·iu srj:t~m ~," 

• Clt!C 1 the ' clc"'C'lol'-IIll'llt elf ' thC.'l';C!\"(,j ns ~ nJollg ·,-tll~i ,~ . t!U.(i.t'l· tit l'ikc~ : ., ' 
. . . ~'l\l.'r(~ j~ ·1il"tJc.' . clouht. .1 h:\t . h1iIi(~ .\".Ci.n,s~ .;·wi1' > I~c'.::.: ·cii.e;('ulltm'e(.l~ .. whcn : ~~ross-cutting 

. ' ,j ~ - :. nt d('pth is CIOIl(', : i. . .. . •.. .. ;... .. ;. ::.,:: i.;:';. :·:;,'<. ':::·,,·. ':(» J': s·:· . .' <j:, .. .- : ".-f-'-' · : - ~~-~.·-~ · -.~ ~': ::-
j ' " . )!illil "g ill ' t Itl' "·c'~tm,ji · :I1'c:t · h:is ; :1h~:1~·~.hl;e"i 11:\11m(;:il'pc;(Ch~' th(· ... l:li~k uf cHpitnl · t : '.: 

., . i1JHl It:l~ h('('11 ,t:. I"'it'd "i', wi f It \~(!I'.'<pCJClj' :Jil ciJitii~~ •.• ~l'Jlt., 'C:tl'J~' wfl;'k cllIIlC~ cm the . Htate. ' ; '; 
of 'Mn illl', . ~:11I Pc'c 1t'c~ :" IIc I ' ( 'h:lIll'C; '.:\1 i1'H'~/ '\':t~ : ~~d1 J( licl '1 ;c'Uc"'c'ijl1 i i '1IIt!1I f t 11:111 :1 stc-:UII . . . . 

. • i ' 1Ioi:-:1 :lIIcl ltallCl !'fc't'L IHtllis \~; iI\:~.;ih:J'I~~it(llc1c~·i·t". it~ .li:t1'Iic.'I' l"f:tf!'c1~ flJ flwf.!'ros::; Y<thl('.' . : 
:; '. of *l.~:l!i,n()(l.f'O wn;;' tal.~('il ft;illl; 'thc'Rf~ltc ·:. ~lt' 1\T;Ii1i .. ::.Thl' ItI(lc'kwill('cl \\'''":.;.600 fcet. ;· : 

. .... 
' ; :'. ~ ' .. hmg'! {OO f(·(,t ll{'('I' :lwl a y.(:l'ar.-ec1 ) .. f('<;t~\ln!~lh.I~. ;:r .. idtll~. ··o.l,c'l'ntic;II:O: .c'xtcnck<l · D<.'nrly . 

:.:<:~. : ".; . 10 ",nfl'i' 1t,,;,'I:t 11:1 '"tlltH'~:~ "il1If':(],·( :ilt IY. : .. ~ ~ ~('.ocl.::~~)!t(I:-:c~ 'llIi l1e(I;: "'\'1;1'1'1':1 ill !t;(lillU' ·dow)·'.· . 

. ' 

. 
," ~ 

' .' "': .' .: w1tf'I1.~JJ(' lIlitu' \\, ;,~ ' ('lo:'l':l,' llC'(':l11 ~.(i of tlw :'ilC'iu{lllitiiatioll or.' ;-:i!\'(.1' :lI1cl .n Jrcll<.'l'nl ' •. 
. . "" .. . :.:tJ.il)c', . .:. ,.,' .: _. . . e : ::: .~~;\',. 

..... . TJ,(' *I:jOJ;OO,n() ' ~h'l'n:l:" the c.;n.ti't.lt":llr. t)!c.S:n~ . P('ch'() ~lil1l:' .\\'<1:': fnl,c·JI. ifl 1'1ac('~, . : 
l. 'Lu::1 H =,, ~,,·n',l1 II~ 'j 'l( ' \·.{'i!r·;,lin",; ::,)1 -.r,· ;(~t.h:n~ · ;llI(Uth(n~c. tli<.' HHl."fnot.. ot' water ·l<.'\·d, .: ; 

It . will la' ,'.',:"l1('cltllHfit ~\':tH · f!:oIllJhi~~;j)iill(>flicl(/('J-.uijiJl11:lli~·'· . 1:tfc'J', · milling ' ~lO: fcet ' i 
'. , 1;('ICIW w:If (,,·,c·~ i '':It'tc'clftl'l'j(J f IIC" ' \::i1li~?h~\ If:9.J()(t()'~() i; -.tCJ ·,.*HI,(J(lO .• OO, . w1l ic-II . "U 11 · from . . ; 
. , . lOU ttl :!tlO c·'illlC'c'l·dn sih'c'l', c:~. :;:: · ·:·;',t>~:: ,>.:~C:· ;,t>· . . · . ~ .. .. . . '" '. .' .: 

:.' . A~ic It: I'I;ilill .. t ill; .f~Jll~i';I. tlc;~I~ .~' ~~ ;t ,.li~j:Jl~ i:~~~~ .. ;j:(~W~~H i .~~~ ·il.lr;lIf· iC~.l1c~, " :;IIHI\'(", ill tJi.c, man-
ltc'\' . ClC~('l'lh('cl ::lI1cl · t hc.oll<' ·:c',h'ci : ('Clsc, · ·,;wh~·Jt .Ant.b: s.tmt<lard dl',Il~ ' :l1Icl hC'lNt, thc )lell-·!. i 

(:'. , " . : ~\'l'IlS. (l~dl':u{(!cL hy ' tltc·.fi11('d .. : ~tol;'ri.: 'mctlj~:d~ iJl~bli.i!: , nliQ\"c . the 100 foot IeyeJ~ " in thc .. ~ . '.;: 
~- . ! . . ,lot'flt eud of fhC" Bonnuz'l \,(,jlli'.!)20 ... tol1s·· :ot:·ol'c, · Whid(~'.r:tllitl('(1 gnyc' C1 lmlliOJirdl1'J'JI ~.; .~': 

'l'C)uh'nll'lIf :\1., ·Pl'c'H('ilt lIl:1l'J.:c't' : pl;i(~c~ '.·to.\ $:ltOQO~Q().·G'l' tltt' Jllining c10ncju the ""est-':~ \i.:: 
f'l'l1 n1'(!n hns lW('H " \\'it 1i . ~ill:d('~.i:1c'k ::ltlfl . htliicl /.:.stC'<'.l,;:· hoistiug h~~ wind1css: ·or· · wilim,: _: .;-;. 

. ! 

I . ~ H:U1cli t:nj'pcd. hy: snch pl'irilitive ml(F:in:\(l('q~iaf~.f ·l,qlti)lm~llt, : if is lintllrnI, thnt i. · 
" . with "eiw; kw',wll to contaiu ICllse~' :il.Hl p()l'el.,('t~ .. ~lf.-:1.1iglt · ;p'n<1(',:: tlmt. lnhiiug ·· ill . the '.; 

'. ~ i . \ y-(~~t(,l'l1 :u'e<l,' Ita;", :t l\\':1,\rl" ),C<:'ll ; i rt.:.tt',? ,.unt11l'C . of rh l()t'idillA'. 01' ~(\pltl'J'hlA',~:. ns· the 1I1ill- ;1 
, ('I':; ,· .. "ulrl ('XII1'('~:-; .it ~' mHI that ",11(,11(,\,('1' 0 ~'-('.s t(l«(: )l(~r:.;istC'J\tJy ltl\\' to ship · W(,l'lL eu- . , " ~; 

""ll1Itc'l'(·eI. \\'CI"" w:tr; :ill:tllclOl\('cl a: · th:1t pnillt:tilcl 'Hfnl'fc'cl ill :1l1(;tl:c!\'. it ,isuallv ill :mdl . : .' 
: ., . : :', (':':':C's h('ill~ :.:nicl tlt:t1'1hc' 0I,(, · It:111 "pii"HIt!:J"Cltit'~: 'I'hi,~"':I~ r:II' fl"; 11(1' 1'" ·f,"IC'. fCll . . i : 

d . ! ., ". ill H': di, .. tlh"_:t11 c':1:::('t:, ctl'C' nf :1 milli'I';' '1':Hlc' ;'''':lvh, flll1l"I .;" fh(' f:u'(!s flf t If'Sc' : ,'~ ' .~ 
• . .. ' . n " ' . , : ' . ' WI' 'ldnrr:O:,:1111 _UI'f'_ll-c ,.:fTI I(!Cli IH.!-clmnl. 11 Cf' If It w:Jtf'I·-~tn 'I It'c' ~ '~m~ IC~9J'C8~- )C o,~~;;.;;..--

- ~ : ·t';': ... ~Lt.4 j .. · ~ \\';tt(·rt : fhc'J'~t()l'C't-"con~t itn ('s ··n TC~CI~\'n. W 10 ,. lin OIW 1('( , . , \' . ~ ; .~~",·~!:~4 J,~-~.:",·~. ; .~;.-j . 

. ... ~:} .. ~ ... ,;~: .r, L ,· ·.; ··:· · !'I .. t.l ~~ ::·~~t~ ~ uiII!-:,-.Gr..~!!~~: y.('il.i~~.r·t't!~;libJAly/f()rl)tQ.~,,~~:~:t;c.;t~{t.~~i~I .. ;gfJjW;jl~l~~tilhrii~~,p?)~ 
' ~.,; , r~ .. ~:-~, ~.10f,~O ~(>~!t}~r., lt;:mn."r(~.1Jgl~'mJlc:'Il~lpH~I.~,~· Jm~~~H(,'WQ~t~;~U:~~;~tC\1tJ'('hrri,JIJ.~~.: nt,JJ;.].QQO,OnO.OO ~ .o·: .;: .~ 
~ . , :: :.;'-=.~ ;.!.!.!;':::: .!.!:~;.,.;£:'2~ >.;JW.~tli'i.~~<t~i.'~.~il:·~t"'~"'P .. 1iWiM·.~/IIIIIIIl'~ND"o."iAaJo~ 

, . 
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, "r c.. Repor' On '.,,01' ~,,,,, ~, ;,,..,. Ry c. J, ."~rl<. ~Ia .. 0.' · ,':: ,,~":,cc;{ffll) ::' " !: 
; 

. ~ '. gl'Cl3S, )I~:illciJl:tllY ill llig-h gl',llll', nilOllt f.: (If thc V<."ill aho\'c \\',ntcr ~til1 ~'t'mni~lillg to .>~ ll· · · " 
! . /:<.' 1aI iu(', 1. '.j'.laf~ · ~l" .';-;'~ r('t til'" 1'01' t !t~~ 1I111't IWI'II 01' H(llIam~H pOl'hull of. tlus ,"Clll wns ,: . . . 
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! ~HlO~OOil.(,;(); illlcl, th(~ ' Hlllllill('d on~ It'ft :tlt(l\"{' watl'l' i:-; (,~tillmt<:~cl· to hc (jO,OOO tOllS~ : . ~. , . 
(fo\,'{' ,"t'rtic'lil .14Ul~!tu<n!lal Sl·c~t.iClII or B()II:IlI~::1 V"ill, :qljlC'llded . to 1.hi,., rCl'f}l't). ' . . . . , k' 
. l' nd('I' I·;~t illmh' 11(. 'PHI"';!C'. Jic:~c; ......... , .. , i1 i:-: :-;II.·I\\"II that (;f tilt: 2~3 kuown yciils (,11 " '1 . 

~ .; ·thl" :\[{,\IIp:i.'I.'l! .tll'Opt'I·'.\'. iii !)i:i" !'in' f\F tl!('III. i ·~OIW.W"~:~, ,Josl·plIXO. 1, .J()s~pl~ Xo. ~, ~ ., 
j .ABC'x JO Clll<I: .I\il<'X-ll c·laml .:. C'h!'i~<"lI I~t"'ap:-;e th('~' IIH'"C IW('II mo;~t.l'xtCllSiV<'IY wOl'k-·x : -. 

c ol <Iwl cil'elll'd lip, thpl'(' al'C~ :l :al\"t' Cw ;;on fuo' h·\'<.,!, :lwl iu :1 eomh~l1("'(l totnl strikc~' ' ~" 
:. l .lbhwh' flf ,Hmo {C(·t, "loug wlii('it t.1t:,~- Itn \"f.' h('t',i o1'l'm:d YP. with the nn'J'nge u~OnO- . I 

\ iJlt:' ·;\'i:1tl:. Pi' . ~ f(·(·t; n:l.!.ooo. k!' :~ f\f (1: ' (' ily~;i!:i:l~t· fcw 1II1il~-(,HOllgh to I'UB a ~ . i . 

tfm iJ:l' d.lrl:,laut fOl', .n ~() .W :\'~:n':~, .<:' : \~ l'::~(:~. " .......... ). ~.,.J'f. S-I'e/"" ~,;f~'I'~' A:"4~f 
I. ' l ' lIcl~'I' ~h('"ll'='t'l'll,ltL(I!l .)( Indn~ldl1:tl ~'i~! ~ lIIl'! IIH~C~ .... , ...... , 1lI .thc hody of tlns .. rc- .· .. r 
i · . l'0rt~ tllt' IH'UU'll'Hl ' -('illS HllIl \';(I!'I'I'~l!:-; 01: 'Il(' )a'l!gTc'n 1Il'(;]l(' l·ty h:1VC h("cll gonc ~nto .. ... i. 
, ill "CI!I:"icit'~~ah~(' cld<li1. 'I'hi·!·{, '~l't~ oth(~I' , .... j!':.; (," 'his 1H" "JI<'I't.v 011 "'hidl 1it.t~c .work .:.l 
,. ~I:l-:- b('('ll .UOlHt , tt('~I.ItI::(' tilt' (ll'i.'~1 t.ho fI! 111" I:II~ ~'1 ':lcI,', 1"'0\'('1/ to" lnw in :';}1I)l; ,at.ul ·· , 

' ; " i~!l'r'~, :H'(' vc'iiis :Il~(t. wltic·h 11:1\ " );C'!IH . 1Il':d('(~ t«·cI 1:c'(':lIIS(~ t.l1t! \'fol'" (lotH! 01" thC!lIl, ·in- I 
' .:' . tiic'nll'cI th:!t c'H',' (If C·OH11I" ~ i'('i' i ! 'lIIillin~ ~!'(\d" (1111,", ('0111,1 I'e .1c!\,(I!opf!d, within ' the ; .'; .. ; 
:, ~ .. (It'pth~ pl'ac.'tic"ahl(' with lilt' "l\lIi:IlIH'lIt· ill Il :~(', ', ' IH"'c' CII'(! nlw~ J.:1I0,\\' 1I· vdns fJJl t"(~· ; · 
" i ':. P'('lH'r!y whit-h h"n'~' tw\·~~'Il('t; lI . wOl'k<':1.'l:h(' IlClI't1IC~l'lI ('wi (!{ the ]1f!lIawr.a .vein ".i .:' . 
. ' . . , •• ,., . · 1.1}., I "11 t \ •. ,,~ ..... 111,· nlc" I-(',l ,'II 1)\' tl'e·,I,·III·IC!' . . . . .. . . . 

. : .. . ' ,,,,', 'J ; . i," • • , , ... " • . , ' : , " • . ' ., , .• , . 0( ,~~ . -• • • ' " ,. -,~,,,,, ,,,,, .... """>, ........... ~ : l ' .~ . 

': : ' . ~ .. ~ -~ .. ;Fnrtht'l'.-·ns' :o:tnted. ' ll"'1l1~: of 1l!" \Y<l,,,he:-;, .illllv:iil~ f1'01l1 tll('(~: •. t rem!., maY.!lRYC "de- : .~ ~ .. ":,,~ . 
.. :. ;;;.;. ... Y(!loped-llp(tu~Tl'iU~tm"t'lrwh\('1r\\iH"')1'0:\-(r;-n41:l"e bt'<'ll cxtcl~~l\r-d.r lillllcrnhzeclj nllCl . f .,' 

. .. ~~~: it 'h l'Xp<'c:t('i.t thnt ,,,'1)<.;11' ('I'Cl$;~-Cl1ttit!~ nt (!('pth h; ouee' 'lllldcl~tnke)J, thnt~~~~illS,JlOL;;!~ ... _ 
; .:. ·~ho\.·illg ut . t.he ~Urf:H·l". wiil he ('U('Ol1lltCi·l'(1. . ": . .' 
'; '" . . ":':\'" mn~l!I(" l' "c)f t)it" Me II gioei," dnim:; h.wn hnel Uo work ClO1W Oil them, othCl" thm~ .. ~ ~/ . 

. ' ;. , >.·thnt-. r('(lni~'l'(~ for }(lc1ntiol\, .H1ul H~:;(,~;~lllf.'llt·-.rt·t HIPI'(' :tl'(~ f(~'.~: if m!y. of ~he 56, wlJidl.; 1~~ 

. ;' .. :. ("!~ .lwi }l<l!(l fCll'th .:1 pc.~h'l:hal .C·hH:lC'l·~::'O ~. "l1,l'I'e!lIY ,fII!ct l:ea\'II\~ . mml'l'llh7.cd hm; tIle, l .. . ~ .. :~ : 1 
_: !:'.:::"; (~~i~~'n :i;' c';llt('(~UJl~·('''·l'd. 11.\- th.· "Olllpe\l·lh\,(·h- hlllltC'" 1Il1l!!II; :;:0 far rn')ue. . .' .:.~. ."', . 

. '. ' ~ ' .' . - .. On )lngE' ............. lliH.1t·l' tilt! ' cI(·~<.·l'il'ti(JJt of th(! " Zonal .AI·r:lllgmcut of the Mct- .. j ";;': 
. ' : ' nl!:;~', l'eMEOl1;; nrc gin'u'for tile n;:.~.ullll'tiC)lI, thnt m!Hil1g"in ·thc \Yl':;~<'ru m·e::a.,.of the . I ,.';:: 
,' : ' ·. 1'onihstf)ile Distl'ic:t, hus h(;('11 (-«l'J'h.'d ou nt. H hig-h('l' horiiClu~ the RilYcl'-gold. 'iil thc ·~· t .• ~~ I 

,: .'. F: ·;.~ ... I::!t.r!tj<'.tHmZ:,tioll, t11:111 th.lt· .\·;(J)'k(~(1 ill 01(' j4~n8tCl'll·n]'eu, UJl(1 th"tthcl'eforc tbe -.:. : · -l' < ~~· i 
. :::J .... vdw; in thc .,\\"(\stm'u ur(.'n llHW 'lw 'C'X w(,tC':l to <",'Cfl'l\(l to ·crl'C:':l'tt·l' :(\(' ,th ullcl~ -{loWll~:).· ·, , :>:, 'j 
' .. :. ok · ~~'~l'll to tuk~' ()f~ t)w 1(.:uI.l'h.:I,:";~,. ~l'c~(\lIIi)(\lI1C( lW tl!(,', :';l.vc,r'.-"ffilCl gUI( )-n,:ucs~ of til~ .~ : L·. ! 
.... :: ~<l:::tE'i'n" wIuch i.l1 hil'l Will ~n'(~'p1:l('C to o~'('s ,'ulItll1J1lug' ;-:llle. . " .. : :' i ' 

. ' :4:' . '. . Thl':'~ n i~() n'ma iUfI. t11t' J!o:3:~ihiit/ of t·he ItlI('Xl'lOl'(!cLPu len'l.oi(~ limcstone hchcat11 ~,'" L·· . ~ 
: . tht' :!\h'~"y.c:lic~ ~{'.i'~('s~ , ... hi(~h 11:,,;(' 1;(~( ' 11 )ll'oel :WI h'(~ IlOl'i1.nmi iu ' tl!C!. E:tst{,j'n arc!a; · an(l/<. !:. ; :.L th:lt '1i.'<,·h('(~ ~h'udtlj'('~~,wht'll ('IWOllllic ; I'('cl ~ wiil C ~CI!lf:till :-;(\II'c!lc 1'{!(~rS HllCl hr(~c(~jn e)rei;~ · ·.·· i · /~ ~ 

. ; . ' a~ p"ro\"{'<i .11l thr. l~C\$t.('I'n :11'<'n.. , " , _' ..; +;1"/ ; 
i . ..\8 hns lJt'CIl showu,' Y'lhws. (.n . thcJ\le :lg'l'('u pl'ojlel'tl(~R per.~'m;t to the deepest .-: L :' .c. 

: ; IIPillt e:·q.t1ol'ecl, .tlmt i~, whcll<~"ei~ Ot '<'I·nt.io!1s 1m\"(' rIC'en (~H!.'l'jetl to wntcL' level, or" <L '.: 
. '~ . (lJll'llcd bdow. thc~·- Hl'l' ~tiJi p;nill~ dOWII. nn1cl if all)"thin~~ hCls ill<:ren~cc1 n little with ' f ' . 

, depth; lend uPP<'Hl'iug' Ht w"tel' ll'yel. will itWl'l'US<' ill c.lcpth, :~Il\l bC('omc n snhstan- r " 
. tial \"HIue, ns ~l'C" ll in th<, Ea:;;t<"l'n Di::;trkt. :nul wif It the }H'l':;;i:.:tt'llt silY('r and gold; ", t ' . 
, raj~l~ "tIle tetlcH· (If tll!.'· (tl.'(', · :\:[(n·f. ~f"~{·l· tl1(~ '·:l111(\~ 1.('1(.\\" \Yf~t(\!' s!u1111(.1 l'('C~(\ll\l\ ll\llrc- 11111- ' 

furril. . c 
\ . . . :. J!. i;.!" 1I1;\lIifc:i't ~Imt nH~ w:tt('l'-b:!ll(, was (l1J(~(' JIIlH'l! 10\\'('.1' ,the\l1 :It )H·cRellt. ]!ow l .,-'-:r· 

.,1 . . "11111c'lI 1:0; 11l1c'('I'tCllII. 111 r:wc~ (If t~lw l"hallow c!c')lt"h. fo wll ... 11 1~11I1 ~~5' li;!H'~ h(!(!1l .; f~~!l:!J!!!J ~i~b.; !i~~~"" 
tlll'l'd()l·(~.JIIl' cl('ptIL,to~t1w )lJ'lill<ll'Y 1"111\,1I1c1«'8 IS '11 Ilk no \\' 11 • . tI: umy,,;IS' 111 t 10 ]~:tstcnl~j. l · ···. l i' .. HI'ea • . t'X(~(·¢(l 700 , fc(~t,- lmt tOI'Cl:.t1'HJlhic·:tll.\·-·-it. "hollld ' he Hhov(·~ "500:-Jt-\\'o\ll<l:-b~'\V~lL(1" T:P'.~-:

. ' ··-. to ~(~1<'~t (Il)(! or morc ~.r thc vdl1~ • l' . • ,." . ).t1:=sut...:u,,~w~-lo-letC,. tn; ctt~.h~~lf~ll~' ~ ' :: · ~! 
. lit ";U'WlIH f!flmplltec] ch~pt its n 11c1 cl~~hH'lnlll(! 1"1w (kpt.1t tn the )'ll'l1ml ry. sulpllld<,s, theu'" ;. i:. :~ " 
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'Idreugth n ud "n h1('~, . "1-. 
'fhe (-h'c'nm~hl1lt~('~ elf Hlmllnw milling, ftl'CR 1nJ;~dy 1II1Ulilied ah:ov~ water, many I . ~ 

,'('ill~ pl':u-fic'nll,\' ml\\"ctl'kc'cl. cil'c' ~t ill ~()ill~ cluwlI ill the, df~~lwnt "lfIl'killg~, aU hdow .. :, ' .. 
wah'I' pl':lC'tie-:tIl~' "i!'J!it, ~"CtllllCl. t Il(~ tI('pt h in tilt' UI'C y.um', 10 whid, lIIiniug hUli hr.ell .1 .. · 
c'n l'I'iccl ill t hc.· 14:n~tc.'I'1I nt'c'n. (III t II(~ ~UlW ~!c.'II<,'ii" ,,(,it, I'(y:d f'lII, hllt Htnrting. low(!r, l' 
1llc.':ms in :tggl'l'gn tc nil itlll"~~II~l' tounge of U 11111 ille<l oreH. fill the ~t(!Jtgl'cu propert~ .. , : :. 

Th; (mi.(iOi)~tCltl~nf n-;~, (:;'t iniil'ted - f~I:" u 'i;'(;'i-fIOil ur' rive-of Hlc \'~fn~;;;~ this lirop- . "I: · 
. ('rt)', llrc fig111'C~ whi(~h flf C~01U'HC 'Illust he r(~~nl'<1c.'cl lllC'l'cIy ns Ull npl)1'oximation, but . . 
:-ern' to gin~ :o:nllW CHIl(·C.'l.tiuB of the order of lll:t~llit\l<1e in whi(~h the probable total t · 
Hllll!ilwd tOllu~C nf thi~ propcrty, e~(ll1lcl it ~l('tunlly he (·.~timah~d, wonM he expressed, l· 

Th(' l1lt.'thcul h~r whi«.'h tla(' n"l'l':t~e vaIn<.' pt.'l' tUll of Ol'CK mill<"!~ fl'om varions , 
PJ'o}ll'l'th's ill tlac.' \\·C.'~h'I'1l :11'(':\. gh'(,11 ill tlw hoely flf tlii~ }'CPUI·t. WCl'e f~n1l1pllted, was; · ! . . 
ttl tnk(' thc.' hlt:tl tOllilJ!(' llIillc'cl, hltnl t()lla~c.' ctf cwc ~hippl'el mul totnl lilllclter l'(!turmqi" 
toh11 tOll~ thl'(lWU 011 thl' CIUIllP~, mid (~nlc~nJnt.l' tutul dump \'nhl('~, hUl':\cd npoll assay; ... j : 
ntId t111'~c.' vnlul':\; nllel tlh'ide tlwir snm by till' tutcal tom; minc(l. i 

": ... -- .! Tn 1l1nkill~ C.'~tiIlUltc.'~ or \'nhw crr lIllmill(," hlcwkl'( uf nrc, ill thc vttl'ions pl'ollCrticR, . l ~ 
" the. Pl'tl('('chu'(: folluw<"tl wn~ to n~(~crtClil1, hy the abuvc'uwthnd, the avel'age value ! '. .~ 

·rr·· 
~ .. 

.1 . pt.'l' ton of thc.' orcs UIl'<"'ltly mhwc1 nlld to a~~n11le thi~ ,"nhle )lcr tOil to hc t.he average . ! ': ::, : 
) .; ,'alnc }J('l' tou of the Ol'(~ ill Jo:itl1, ' 

··:t 'I'his mcthod of ~stilllatillg the vnIne . .; (If ore;~ cll-bloc-k, wbl'n the (~ollt.inuity of !' . 
. i . the ore, to a rensolUlbl(' (!crtnillty, Im80 hC<"ll pl'oven. gives re:mlb; fRirly reliahle, and, i ~ 
1 pl'ohuhl~' ill thl' prescnt c'a~(' U~ lW(·ttl'nte n~ ('oulcl h(~ ohtuillc(l hy allY mcthod, The 1 /. j 

. rcn~Oll for this is thut th<.~ 0)'(', nhove water tc..wc.'I. tlmt mille(l so far ouIy, amI thc ore ; I 
ht'I\l\b,.l.¥C'1t<.'l' 1('\'(:'1. ~s deep :as it hn~}~e~U~J:!.!£jJJ.,t('(I. i::;_oxiflir,(!d, an(1 HS is usual with . ': . .. ; 
thi~~jHs~~. the \'n1\l('::\ nrc spotte(l, ill tIli~ c.~a~e ,'nlTillg from low to high ~raclc, It will l · . i 

, Jll'ohah1~' h<.> n~recd that ill surh orcs. milll' ~mllp1ill~ wClllld not gh'c e!:ltimates as de- i' .,' : 
l ])<.>11<l41hle 01' K.1fc, Moreovcr the:;c l>roperti~~ ~HllIpled. today, on ore faces left ill past L .· :" i 
: mining. whidl ItS hn~ bec)) , state(l, wn:; solely for the high g'l'n<lc ores, ·would gi'\'c re- .: . ., 

.: t . ~ult~ wholl)' miRlen(lillg; OreR of exc('ptionally high ·~l'acle have b{'ell cncOl.mtel'ed re- l/,~ 
! ., l'catcdly mHl this fn(~t lllUH.t 110t bc.~ ov{'rlookcd ill <.'~tilllatillg thc. geueral a\'el'age of r 

. . the ore to he mined, UH thes(' ocenrellces llUl~' ht' cXJlct'fCtI to rai~c the ,-a1ne of thc 
'. . i,:. '.; 'i~il1~ rUll,' Ll'lu'ies of !ligh ~l'n<lc IU"'e b;Cll (~IWonntl'l'l'<1 iu the :! OSCl)l~ So, 1, JoseJ)h \ 
. : :: ,\ . ~o, 2, JtUl('ttn, Alen'lUlllc,:f::;tnt~ of .Mmllc, Scm .Pl'dro, Chance, Alnlllle 1;lD<1 SolstIce : .. .. 
···:. ·f > wm'kil1~l't. Om' liit· \' 22 tcms of Hilv<"I'-gulcl CII'l'. Hili, weI from thc Bonnmm vc-in h1'o I'" \ L · .; 

.. ~ .. . 'i'tO.flOOJKl. wlltt- f~illlow11lg- rcn;"'itl'(,s(~lIt owel' nUll' >('t nl ne () 81 vcr all< e{ tiding · ~ . . ::. : 
: I 1-5, "";0111(1 ' h(' n hunt. $iJ2,OOO.OO, M mltion wn:-; Ill:U Ie ('tll'l i('" of 920_ tOTlH. of Ol'C 8tOl'C~ . I 

.j . from the north l!mlllll7.n working'S, whidl ~'i('ldl'<1 *44,OOO,OO-~\'1iidl nT J,r,esent I)riees : 
I· would be l'quh'clcllitO:~thtng like lfn4.000.00, --~ ar ~C¢ $"III~'" ~ . 

The ('omputed general avcruge vnlne pel' ton of ores mined in the State of :Maine, ~~! . 
L present mnrket. wm; ahout !GO.OO; of the Chnll('~=-$jO.OO; Xorth Bonanza $27,00; ~':. 
; . Joseph ~o. 1.~~l,OOz etc, .A('(~eptin~ tll<'sC nlhws.ra ,:en~ luw estimate. of tbe-fli-oo- ;. ,-.~ t ahle ~:VCI'H ,e Y,illue...p.e.r_!~!!..j).f..ore whi<;I,1 lUl\'e hc.·clt mined_ill the 'Yestenl Tombstone ~ .. 

. (,... 1: al'ea,:.!~!(' URI'\'e of the Mellgren pr(lp('l'!y'~ wonld h(', l'ny $2!)J..)Q,) ~~ 1+0;· 

, " .' : Two alternative pInns for the dcvclopml'nt, l'qtnpmcnt and operation of the !\{cll- 'l-
. . :i . J!reeu Pl'OP(,l't~', haye be('li nutlincel. (See pn~l' ............ ). 1 

! Olll"l'1:lll c'nl1~ fOl' R (~npit:ll ont-1:ty of *2:.!!).OOO,OO-:11I<l tlw plar-iug of t.he prop- ; 
'" " .. \'rt~' Ull :a 100tt'll clnily pI'uehle-nUIl It:I~il'(, H i'lf'hlfl(,:-; f11(~ Hillldu~ or n clt~\'doptr~~lIt 

.~, I ~haft tt' c~lIt t hc! BUllall;'.:l "('itl :It. :1 clc' II (If !lOU fc,(·t: ;",cl it""' .. c1c.WC·IOPlll(!lIt fl'OIl.- tilut, f 
'.tI::!-~ . Ic'·(·t .... rlicll from tlliZi ~Iepth ' the ~l"lC lin c C'\'c.' (lIUlll'Ht-of-th(,t-rln'npcrt:y>-cou1d-be~ear ~I!4L:o!":"'; ' 

v t~· ',- tv'i ", I'j(!d on, "y (~rOt!ls-(mtfin~ · tn.uthcl' · v(~hi:-r.-l·t-"wcnrldl11m·icl(~ nl~cl'fm,· th(~ r(']mit' of shnft~, ' ~ . . ' .' . 
~.'. " im\fu1Jnt.j(m "f piJl(~ Jilws, C!I'~dioll · Clr .· (~(~"t.I, .. l - I·HlWC.!I'::--plnllt.; · ntu1 , Uw : hu~t.nllut.i()n of -- n':·:.d1 ~<.L...:: 

1l1Iwh'e(1 t.OIl e~mnhitUlt.inn (~ytlllid(l :lIIc1 fI(Hlt.at iUli pl:tllt., n (~ullt('lllplnt('R c.lc.''''c.'IOPlllCllt . . ; ' ;. 
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Jtfj~r:~~~~iJ~[,~:,,;~~~~},j~: .; ';h~~~i" ~:'~;:t~y,~~~A~i;'~*~~lii~tdi~4~~:!i~~~~ ¥I~:~- ';'. 
, . .. ':'~ . ;: . >. '.:::< R~,'(.r( '.O:i "' :'\l,.IIJ'ri'i, f\111lf::;'-

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

·~ltl · op~I~~lticm 1J~·t:h(' (';·';I~p~tuy.il ·! ' :~~oi,Jm,e'·ti~'li wif.i~.~)(~i,sillg ' ~ri;(Jrt . .' .' 
. " comiltUlY l!.uV}lIyh~g ~tower nu~~ ~~qnilnl1ellt, all<1 .. ~·e!~eivillg .~' roynlty:"~~ _ " ._ ' . ' : 
·· ", t by. Ie~8(~ej(, Ulut n ·l.n-ofll. fUl' the 1l111.lmg of 5\1('h OI'('~. tmcl('l' tIns plan .of comb\llcdeom . 
. ';:;(\I)all)" maal('usiug Oll~I'~lti(m-lUillillg nlHI mi1lill~ JOO tOllS 'n '<luy-: ' assnming: tlie': n'·er-':~;:~';. 
<f:~ge "uhtc of tlw ore. tn 1m. us lnw as $10.00 IIt'1' tOI1, wif h u' llct pl'ofit"of · ~;;.OO pe~ ' toll; ,(:', 

_' .. ' . ..' it is eX}l('cted that an mmnnl profit of nt leilst *11;},noO.oo coulel he IJllul(', " " . ;~~ r .'(:. :' L Tbe otllel' plnu I'I'OpOH('8 U 1II01'C cxten~i\"e elt"'('!opmcnt of the propcrty with n . 
-. : . .. ·< :.i Y(,jw to Ulillil1~ :m<l m.illiuA' 200 tllll~. a clny ntHl wellllel rt'CJuil'c a cnjlitul 'outlny of .. 

. ,' . , . $500,000.00. 'fhis ncl\"i~(.'g the imllll'dint.c si ukillA' of 2~~ c01llpnl'hncllt shaft, to cut the .~ ; 
... : .' . - ~ " ' :_ B01UmZ:l n'in at !hc SOO fU(lt IC\'cl, Ulul thl! c1c\,clollUwut of thc vein M>:lite~ll from tJ!at .,' 

.: .': " ( .. ' depth; c.-l'Og~-C\\ttl1l~ cn~t(,l'ly mad westerly to ('nt .12 V~1ll~, (Scc\-ertlcle Sectio1l :', 
; :::'i::< : along t]l(' line A :~ B,. cm the Vein Map-in b~e.~ of th~s rcport.); .dri~tillg to COll1;. ... :;:~ 

;" . i ' :,: ::~ mCllce on ' cndl Y(,lll ns soon as rca('hcri, thc l'at~mg of an' Rhaft~ helllgl11e\ucle(l. The ,:,; 
;': ~ A'~~ "i: po1ic:~· of I(,H8itl~ l'~l'tiollS of, t!lC miu(,8 '!0!11<l he mlht'red to, as in the .first 1)lan. ,A~-<;-' 

· '.:. ':, :', .. :...,~mm1Jg roughly the smne. nllllmg tulll lInll!ll~ (·n:.;t~ auel "n1ne .of ore, n yearly retunlj: 
. ~- , ,. f ~" 0 0<10 10' t' t 1 . .' " ... " :,:'. ':; .: L: '. ('I ~;(j. .( h~ ('8l1un l~ • ,',/'. 

'. , .! It i8 n lS(l t'('('411lltiu'uctc'cl m~ :1 p.u't of t.h is plnn. fen' :t tIlCU'C ~xtmlsive devclopmcut .)'. 
-: > ,: !, ." elf the' P1'OPl'I'ty, tlutt .:1 IttU'tiou or tlw ,'(,f-Iel'VC! rllllelh(! nxc'fl h, .IJ1lrf~IUl~c t.he J,.;o)utcd, ,':-:. 

-.t! :,"t ,: :H1jc'it~iu~ c'lnim~; Hc'd 'Pup, l\1c,:'t'illlcw. CIiPP~'I" 14're'(' Cnilluge, Buy, 1,fmi.sn, Mami(, -/ : 

.. 
- ~ 

J, 
~ . , . 
i: ., 

• · t 
I 

' .1 -, 
) 

'.' 

:' '; . t :uhl tltmdt:t. (~C'l" ntt:u-hl!tl Chum Mup of \\ c~xte'I'1I 'l'olllhsfcmc ' arw.) ns aclvunta;. 
. . ,}.~ :~ j :: . gt'Ol1~ iu n plnn fOl' lal'A'('I' cI·C"'l·lopnwnt .• -r.}, .... -~,. .-~.....,... , . . . ' . ' ~, -:;' _ '.''''' ' ·11 ........ ~."~ 

. :';, . ~ .. , J.;~; l·lUll'l' tbis pInu tlw iK>w('l'-fl'ilitllt·i." !'Oll1<1 (·oxt. <louhlc .... t,bat-inthe 111'eCcedillg out- : ~ · • 
· ,~ " . ~ . ·~ l . Jhlt'd plan. i.e.; $:)0.000,00 UlHl:' lIre c1t'VC~OPlll('llt work. co~i'7'$250,OOO,OO. The reserye" , ; 
' :. ' :.. ' 1 .. ' .' fuud in hoth NlSeg hciuA' *50,000,00, " . '-." : . 

-"".: ·t ;"":':~·(T!le ~It,ngren, PI'?llC.>1'ty. Wf]) within~" ' h; mill('ri~("C1 '. nl'en. of 1:I~c Tmn~'8tol~e :\Iiu- . 
, " tug Dl~trl('t~-. ~ ,Dl:\~l'Wt )tl'Oye.n to be wldclr :\1111 ~lCnnly m!llerahzc~~~ : and wIth ores. :> 

,:. , :., !-:~xcep~l~y~~l : ~\~ , . ;'!A~l~ .. !.!l _ ~:~c1(~~.~.~~\.tl .. ~·el:Y , 1)~'1:~I~!ellt .. nl . ~lCI>th';\ ~~ e~~~~~~.!l.t:~]!HweIl ·J;}Jt!J .. Ill,._l-i~{~li.~r~J,;~~.' 
~~~~~~T ,:r.';. ~Ol't',!.~J)'·' It~ . a~soctn t IOn~.· 'rhe fOl' II a hOllS a 1'(' .'t he Kamc. t tfc . ores occur : lll· . 88mc 

~':! , ':: ~ lU:\~tel' ·fI.'·~t('111 of par:lll('l fissures as ill the rc~t . of thc District ,and thec:barnetc'r ' of.· 
. :'JU,,' thc ore~ nre th~ . smu{' bc:'(·.m~t.~ furinl'tl fl'Olllae~ommOll~O\1l'ge itlall ~ " ' .. . ', 
:-~·~:· : ~~:V9, !'={,:.ltecl . 11l(lll7.(ll1itie~jlln~ha. MrireovC'l' deve'opJlIeut luts' beerisllfficient : . 

.... : :,:':~),b~ J:'l'g-~ (l~~ : l'E>s{'1:~es/}lrc'\·c tht' r~lntivcly 'high grndc 'Clf the ' . .' ' :!~~' ~m~~~~~;i~ 
, ~~ ;~~;~i:!~};~!.i~r,·- ~:~, f;t~.1,l~!~tc~!~~ttJ~9(~~~~ ~t.t!'£c .. t!1~~r~,~~~':· :{':.'>~ ·;j; -". " 

· l}~i~H!~~f'T ,-- >( Tbc ~,F~~~eJ1t,,:~)~,l!~)~t()lIe • nren{ ['nvc~cd-~)y':: t h('~ _ . ..., ~~_ )Ii1" ~:n'y;3l1()l~I~?J~ 
· ; ~ ·i.: "A ~St:·~:-'HI:!~ ,~lJldl ha~ Juul~l!~pcr fm:llwmg" hns ' y!<'le}l'cl *'.n.ooo.ooo.oo gl'<!s"s T~l 

~ . _ , '/: :;,~\P ;_ lenCl-g(JI(tor('.~, nfll1nve ns~ 'f' f '11I011~ ' 111l11ll1lc'cI tU1!:J!!{,~ ~rhc," ('stern .... · ,&.:--,,, .. ~,&.,~. JLll';.~"H~f~~:-q 
. l ., · :-:~r.~f ;'~r· ])istrict,lQf-wlJ1(~ 1- t lC': {CllgrCll ('lahuR cm'cr ' tht, gl'cntc,ij)art;' 111lfinnllced,:iuul.· 

.: ,: .. 12'; out lu'o})('r ('qllil)~lCIl~;Jms hud II kUo\Vll lH'odtwtiem uf $:j,545;OOO.OOill si1vcr~gold' oi'c ' 
. : ·' .::. ; :::·~:i (. '·: -fl·()m thl' ~hano,v :·d~v.(>lopm('nt of ]4 of it.~ . millc:,:,-- pl'ohnhl)~ all tol<lbetween,' $7,':', 

,. '<" F.' (10(\.000.00 aud . $$.000.000,00. ntul hn~~ nf{ fihnwu, ~l t'(~He,'Vc of -unmined .nrcs; ·alxlvc ancl: .' 
..... : .:,;t,:~ J \ ·; hc1(lw _wah'1" auclhi l1lJ(ll'v<'lnpt'fl vt'ill~ ' flint (',HII oilly he 'cxf:iuuatr.fl n~; large,~~d-~'·:· . -: -:', 
.'. ,·:1, ,:.' ';;: r~~ . !IiaU'd hiA'h hi th~ .. c;r(~ (·ohmill. ·the' Hih,(,t'-A'olc I nrt', of t.hc;· ·"r (,~tcrll nrcu ,viII' giv,~' 

' , .. ,';. ~ r:> pl.wc. with ·d('pth~ . to , (n'CR ('ontaillin;,t Icnd, n~ in thc~1~m4cl'n ll,rca, and should becomc 
. '. t,.·; mor(~ tlllif(ll'l11 . ill . Ynlrlt~ nn(l ()f n hIgh(,l' hmol' hclow wuter.·:- . .- . 
::, '· 1' . '. (;onditiollS for 'J)lilling; . stich ns charncter of fOl-luntiol1, ~.izc ·nncl form ' ~:of ol~e 
.. ~ .' ho(li(.'~, water. Inhoi,,~\(,:ccR.~ihility, tt'all~l}(lt'tcltioil. ('lilllate :nul other fnctors nre pro 

· ' . . i ahly· a~ f:iyc,rahle .ali . in uri,\" millillA' c~allll; in tlw e~ollilt ley, . .' ~ .' >'.. ..' .. . 
From theamou~lt , of devr.lopnwut wOI'k '(lUlie, f('w ' "11JlCler si~iln~ lrtetil-

",Q.l)C'~ati()n~ ':0 " ·t'll'l . 
'l'cl.' 

.. .. .. . - . 
" . 

::; . ' . -:",-~'~:--:. .. , .. ~. ~~"':'''~7.· ~l~~~f-'~~-:-·::-··''' · , ..... ; ...... ; 
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.~ 

"~ ... ,,, . ......-' ...• ·. ',]~;;!::;j~;j~~;;.:~:::~:,:~~i~:. ~:~:~:~=;:::\~~'d:::(~;,:.=:=:~lti1 
. • ' l'(l~tiPIllCllt, tdlOUltt. llotthh~k ()(nttmnptilH:~ to ope~'at~ this profJcrty:; for they wi1~ · .. 1. . , ; >~ 

. fall of the eXl~ecdll1g1y ' MhKfactory rctrult~. othcrwltlc to be cxpcctcd. .: . . '. ~ ,, : ,'r 
-:-: . . ., .: .. } '>. ~ 

. ~ . 
1 ' . . f . :~:. 

" .. -........ ,.-., 

' ~:~. ': ,. ', : .. . :. ,.. ,. ' . c::=:::::;:.~ .-' ~ ~ ....... ~ . ..,:: i ': .,' 
"'\ 'i( '.. .' 1.".: .. , lIgl.,l~GHJ~~ lJOJ.,DINOS. . '<. .... -. ,~' . "'1 ·· :' : 
i:.,·. ' . ':,' ,::1' . 'l'h~ ~IEI ... Lc.]H~~N·l\llNINO PROP~;RTY comsiRts of 5(; unpatented lodc claim~, ! .. ... 
":':': ': : -: ;:.:J; 4111 intcr-(~ullllcctedt which t~,gl,tJl<>.i' cO,vel' UII 8l'c'n of nhout.1050ucrc.~ .. (Sec position of. j ';' : 

.:.; . . . ":' ;' :". L' .U('llgl'(·ll In'Cl.,l'rty, h'lwl'(ll1l.1lt'uvy hJJ(~M,"OIl ;wcolllpanYlIlg Oe()log1<~'\1 uncI 'fop()- . . : .: . 
~ . <\ . ...... , ~ " " ~i'nphi('nl Map, of· tIm 'Vc~~tl'l'll P:H't of t.he 'l'mnhi\t.cme Mining Dish·if!t, . .A1SQ, 8C'C . ; . . -:; 

~" . ,_ ' . ~. :·. L: dniJll mul' uJ t.hc.' 'fombstoll<! .Milling J)i:.;tl'id, 011 which the .llcllgJ'cli duhuli are indi-. . ' ~~ .!,.- :;. 

~:.;~ . (. · '~·)::;.t> : (~nt~d lay r~d ~hndillg). . ' . 'f 
~'~ : ,. :': . . ':;:: 0;'. , .A~ the tt.eYerai dnimti cClllll)l'il'\ingthc M.~;r...JJG n.Ji~N (lH..Ol!P nre c~ntigllous, the '::.:: 

-:':: ~:.')~:~};j requirccl nmmal as.~csml'lIt. work lIlay he dOllc nt allY one point 011 them fo1' the entire,: .. ! . ',. ~ 
· :-·> ::/;~::'t!.. . propcrt~~. 'rh<, ns .. ~('stnc.'ut work fmo thl~ y(!nl' 192~W27 hm" heell clolle .. __ . ' '.1/.:: 

,.}. .2}!(t . 'r~I'~'~:i'I~(' 11l"1~"iy, i., (1\\'11,,<1 h)' ~.: n, lMlg."" alld ~-lIlm Mel;~rc.~ alld nn Abstrad (~Sl: 
:: '.: ;":0-' ~. ; :>:J ' . or l'lt.ll' 18 em ell1pOtut III tlat' OO('luse ('utillfy Stnte HUllk of 'fftlllht=.tolle. . [ .. 1:"0 

... ; :. :;~. ," :::;~: ;~ \.~ . . J ()(!'\'TI()~ . . . r ' >~ 
:."'" ": . ·p'· . l(. ';'i).·" :f ·!t~ ~. ,-, .. ... . o6. . . ." . , .' : ... ~ 
C .:: ~ ' -·~~~*·e·· ..... ~ .. ·. ·Thc llE~LG!i~N:- <!R<?J!~"J;of .lfilliug_C(ui11l8Js..sitlluted. ilL-thc western .part :\~r · ~ '{ ;'.: .: .. ' .' ,:, ' . :~«. of !bc TO.l.ubstolle. Mm11l~ DI~trlct, 8outlnye~terlY>.from 'foOl bstone. County. Seat of eo.. of. (~ 
.\). ' ~ __ :': ':<" . clllse CO\11lt~·, ~\r11.ona, It bc·mg nJ!.gllt 2_ nules froll1 the Court House to the ._ceuter_ of .... ; ~::';i· 
~. '1 ~'" :.:·~:c .... ~ ·, ::; . thc' propet'h~. . .. .. ' --~~-•.... -.- ... _ . . ··· .. "" ·· ..;;,;;c'4 Yii ·r . .• :t.·: 
" 'j i --" ". :'<:.' · · ~\(,Clf".~SAJhLIT~. · . . ~HIW. ,z:;,'''M'',Ic~ . . .. ',! ; .... :: 
. t \; .• ' . ::·.i . . ;. '. . . TOJ~hstouc l~ .t.h~ sln}lpmg :nul supply pOI n t. The TOll1h!;tolle-Charl~stoJi ~ :;J.. : .: 

_., ... _ .. ", .... :'" . " ~ . . eounty: " HI~hwaY', . a:l~()()cl ,nlltQ ron<l, ' c,ro~ses the property nearly c·entn.,lly. A branch :.:';;; '.f':J 
.. : linc l~Olli1e<'ts 'folllbstone with the 'main line of thc Scmthenl Pueific Railroad at Fah·-· ··' 1·· .. . ·~ 
~:.: hCluk. 9 milt'S t.o t.he w('shvnrlL Oil U sidill~ nt 'romhstollc nrc toading platformd for > :t . . ';.: ::.~ 
0:; ore. The nc<.~essnbility of all partS of tile' prnperty, is nil important asset in develop- '.' i :~ ... :.~: 

. I1lCllt nnd o}t<']'ntioll . . ·· . .. . ·d:'-: : 
,·HISTORY·.·OJ{THE .T01IHSTQNE I>IS~[,RIC'f. . .. .. .: .' . . ". .. .. .. ' . : ... . ');1 :>;'.~:. 

l¥~l:~~~~~~ .. :: te~~~i1t~N\~i~j~.·.:;~i~~~.~~~I~~i~i~~:l~~~~8t~~~,1;~~:~~!t~;e ~~~~.fer;!~~t :;:tp!~i~!r; :~;~~'~I" ;~~~f 
.• uukllown . alld :; uUE!Xl)l~recl l"l'giOIl. It wus mfedtell "'lth the murdero~s Apaehe Iu- -:: · "(::::~ 

.... -'.' ..... ....,. ~ .. -. cliall8. imclfew' prospectors (Iat'ccl Jrothere. Bcing thought. in the center of promisillg :': · f ' ) 
.,: mineral bearing sections, it excited the. l10J)(~~ ulld expectations of proS}Jcctors, but waK . : · · t" }~.i 

. 1I0t explore'!c] ' ,!util EchvR)'(l I ..... R(~hicffca1it.l. l)J:nYill~ !he dnllge1'K from the Indian:o:;. ·A . · ;: .· .~. 
' .. p('J)('trntml to Its centcr. and (lH~(~oY('l'ed It..~ huldt'll rwllcR. . ... ) ;. "~ 

" '-;;':'.: ' . . 8c'l~i('ff('1,in · 1!~tI . cti~~'()VC'~'l'fl. c',:iclcaIWf'N c~f JIIin~ru,l.i~l :n I:CIllOt.C~ 1)()11ion. of the ~C:-. ';i'1' to .. :;:. 
, ...... ~"ft · ". . ~lCm us eurlyns 18H allclm tlw HprlllJr of ·IH,H Iw Mtm'tc!(1 from '('u(' .. .,on, With the tn·! . . 

.: tClltion of thoto(,uJ:hly pI'Cl:o:;pec·t.iuf!' the'! Mult-MolllltaiIlM. ill which he felt cl'rtain, great .. I .' :.: 

.. (l('posits. of millerRlw~'dthwonM he f0111l~1. Ri~ expedition was considered a ve~· .: r. .~. 
" .. h~7.ardous o,lle amI he;~~~s nf1,"i~clcl h"r l1i~ friel)(~~ !o take his tombstone ~vith him . . ri~ " ~: 

, HIS ('nterprl~e amI c011rRg(' W(,1't' rcawnr(l('(l h.'· flllcling" n h('a"y ontt'l"Op of 1'1('b o~ at . l ·· 
\ . . .': tllP ,'pr,· K111'ff1('(' ctf tll~ J!J'HtIIUl. 1')w )U'nfilRioll of 01'('. b·in~ ll~:tl'ly flnt, "howing nn ~ 

" \ .~ ~';: ... . :: . 'n'l1 d(~fitl(~d. linear . otlt,:rol" '''W~~ Komm"I,n t. pn1;1.filU! to him: it won1<~ nllll<'ur. as 11<' .. '1 .: . 
. .... '. t' :' i 1A,l: ln('nb'() '~ d;!In:' tr~n~v.R~~ J.o . ~lte trC'Tul of thc.ymn. nnd('nll~tllt the TO.lJOHN.UT~ ancl.l ... 
; . ~ . ; 1:·.,'; to thp. Dl~trJ(~the Jrave t~le nn.me TOMnSTON~~, ~cmcmhl'rll1g the aclvlceofJlIR frlends . . J " 

...... \;, .( :~ .. :~J:.: ... y tp, ~:'kp hlR tomhstollP wIth 111~.. ... . . . " . . ' - '.~n . ",: , .1 i.: ~ ,;!':,{;ftS, .. " R ~~"~~ill~ !o Ttl<'JI'Ill \\', t \>h" .. "'~ :." h~ ,,0 .. , ... 10(1 hi. brother A (hert , :::1 V 
t":' , , )~:",~-'-:---~ -"': " · -- --- -. . ,',.,. ,: ... '.' ., -"' '-c'._ . 



' : : 1 ~ ~ 
"'10. ',,: ',!?;[;;C ",,' , , , ~:ep .. ' I I"" t,<.I!"".;n ""n<.~/ly C. ", 5",/,': i,/', ,n. . " ..... ~ ~ .' :" . ::~~ - .·~.' .. ~.:.·,· f; .. . ~; ,~; 
::1. '\- . '.' -··:r· · i ... 

. l } \~ _ . ' .: :~ . Hit'hartl (HI'd to joiu him ill 100000:ltillg' utile,· clailJl:O;. News of the di~..coYel"yul1<l of t.he :.i ' 
· t{ ', ' 1 , I'\Ph.'Ud!d rctSul,ts u~ mining' ul~(~ratioll:i ~OOll Hl'r~n(l OV~I' .the co~mtry. ~iilles were opcn- .. I ' 

:; ' '\. .. , .. l'Ct up 111 nil dl1'CCt1lt~lS, the ~Jllt\ were dotted wlt~h laOl~tlllg wc l:kR, mills . were cr,ect- . I 
· . I, " : Oil th<: Sau, ]>('ch"t? Hlver, u ~Ity ~f thousands of lIlhalntuut.s q~ lC!~ly sprang llP, wat~~· · , i 

I ~ . \ ' wn~ I.np<:cl lIl,tl,du~tunc(~ ~)f .J() Jllllc~, !rom tht' IIt~acohll(a.1\Ioul1bl1ns, ntl(l Ihcgrcntcflt 
; :l,:tn'Jt>- 111 "'lIml~ prcvmlecl ntHI J1l11111l~ has c~ollhlmcd smce. I 

.' '! \ [11 WOO the lllmler()n~ c:ompallie13 ill tlw C~nl't.<~I·ll purt o~ the District werc COll-

:· :i ( ~olidah.'cl iutu Olle C'OllllHtlly, knuwll U::Z. 'rllJ4.! 'rOl\lBS'I'OXJ·~ (j'OX~OL[D.A'rED ~n.x-
· '! I !XU CO:,IPAXY md t!wy u!t\':-nh'd until H>J2, when thc:;c propcl'ticf! werc taken 
· ;'; \ .! on'r ln~ thl' PII1~LPS-VO»(H-~ j1Jt('r('~ts 'H1ul i ~ HOW kll-JWH llS Tn ;-; nr'YK !·:n HILI~ 
" ' ; ~lIXE~ (,()~IP..:\~Y. whit'll "(llItl"tll~ thc C'n~t<'rl1 portion of Ithe District, while tl1f! 

:;! . - "}: ~~'~~~~..:~i~'J~l~~~ ~~)~;~'[~~~ ~rt~~C'~'II;;~.t';~:\il~;~~~:~~(~~I~l' rrf.,I~S, ; 
';:; C_ '~ i Au inmgitlUl'Y 8qnnt·t' Hi t(l 18 mil('s Oil a side 811d lIa'd ug its w('~ten' e(l~e ill . I 

' :, Iillc wit h the SHU Pccll'O l{h"m-, ,,'onld rOllAhl~' ('J\('l()~('! the'r lfHS'rO~E HTLIAC:; anel : ! 
j. ' -... . i ci('limit the Tmuhstoll(' Alitlill~~ j)ist.1'ic~t. (R('c~ ;t{"('(llIlpnnyillg "Areal (Jl~logi('a1 Ala,. 
. . i ' (If Tomhl'tuul' Mo\mtainr\·'). "'he~(' 8Cl (·:tllcoel ltiJ1~ al'e. -n~ urt' nlso th(' illt.crvcuinJ! 
~( . : . ··Litt1t~ Mull' MOlll1tnill:O;", ~ta'fU'hll'nlly nil ('rrl~iu_n"l-~'c'llIn~lIt I.nf tllC' .1Inrtlwl'ly cud nf . ' 
\.: , J.' thl',llc'l-tll\\:c'~t-~(tll~h(':~l't tl't'Il(ll1l~ ?\'Iulc, MUlll1bll~IR, JlJ ~\'hwh ~ 11C~ c'Jlonnon~ ("()ppC'r (1(, 
'i ' ;. ; .I:o-!ts .,( BI~hc'('~ :!.) mdc'l' tn Ute tlClIltll(':t~t :11'(' h('11l~ ItlIflC'cl. 

.:.:, ;- . ; :' ,h,,: '~nl1l·". c'It'\'utioll" uppl'oxilll:tteJ~~ ... :l900!t':fe('t, .-rI~)o\'c .ti(~('. tIe ('o111atry rises rapidl~· . 
· . i . - , 'nu,' rC'~iu~, tllUd d('fill('(l i~ onc of: relnf h·(·I~' ;no(lerntc.! ~dil~f. From thc San Pc-

~ .: : ' ::. i . .•. \'t'1' it Jlnl'ti~ll1y dc\'el(lJl~d {~I'()~icmnl, P(~(1illl('nt:tr~' ~101J(,. On thi:-; slop(' stand a few ' : 
!~ " : .1 :"J'nll1'~ nf hi11~, ~mClnl! th(' hig'h~~t of ~\'hi('11 n~'c _t:~Cf.,E R~~M HILL. slUllmi~ 4~1 ·· i · 
/. · ·i (('~t. THE J)O~[E. !l091 fC'f"t ape1 ?tf:\' S nTIIT", :)1 ;,~ feet. ,. J'-!C casteln porhotL:::.of· : 
. '(" : . 'rOlnlu=tones lIi11~, ri~inJt more {'l1mns~. from n rp.l~lth·clv-n~LI~1.1pt. wc~tem face;" hn~-: ' , -: 

1
~· < . ·i :m;01''''' it~ n~01'(' noti;pnhl(' ('mint'n('~~. NO-;'CC~~"'~T nrr.JT~, ~le'\"ation 5247 f('ct.! --.1 .' 
· . :;., .' . ~ , :, . ' : I . )'L TJITAR\ HTTJ,L. :):-lOl ft'et and AJAX TITT.JT~. :),,1:) fect. , .. . l · .. ": 
'. : , ,. ' . : . ""'ashes find open- i)asses make c~yen th(' I'ongh~r portiolls of ' thesc li10unt~ill~' · : .~ ~f;.'?;,.i: 1:. . . ! 

' .. . . i c~ompnl'~ti\'(~I:," ca:-;~" ~f a('(,CR~. ;md t!l(,! ~i~t)'i(,t i:-; h~'\Ycrsec1 p~ a system .,.of mine roads. ':'.+'-::,: F . -:-- i · ('011t1('('hl1~ E'lth('l' With the ':OMRR rONFrHIRBE~,,: (RAN~~IE~D ~i. S. ROtr~E :-:; . t.~: · :,: 
l R(n. TOMBRTONE-CIIARLF..R'rON 01' TO~[BSTO~E-FAIR~A};K lllgbwuys. Dram- .. l ;·: .. ;! 

:; . .. ' .. f ! 1Il!(' f,·om nll ::i(lt'~ of ,thc Tmnl)~~ollc l1i11R ip. hy (la·y wURhrs ~ the San ;Peciro :r.i.v~1" •. '<J,·:t 
; : ' i ' ! . 'rhE' Gcolo~il'ul }~a)l .acroll1pa~lyhlg thisJ'eport, Rhows dlc diRtl'ibl1ti.on~el!ls~" ;ail<l :~~f:·".r :\ ; 

,:'> . - ~ge of the 1'ock fOnl1nt.l01ll1l,·ohrecIm !hc ~trn('htl'e of the 'ro[nbst?ne .~Ipul1tams~ '; tho __ '1 ' ':" 

1; '.. lll .:l ::;omcwhat g('uel'ah1.eclllulIlu('l" OW1llg to the small scale tr wlncIt dIS drawn. · . . .: 
The 'fomhstolle-lIllle R-l\ngc, a t('!)'m it may he permis~ble to use for its eon- . L . : 

., . : 
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. . ~ 
YCllience ht'rc'. is of tll(~ type; commonly c1esi~natco; "Fattlt Block" 1\Ioun1ains":. t·: , 
th~t 'i~ tn ~'lr i!. is a ~trnctnre <"Ol!')lOSl'cI :)u)lC'rfidal1y 8~ leu+,t of raised anel, ti1tc,.r ,. ~ 
~·hnrtl! HI(lc'k~ ' .• a1th(lu~h :1 .c~op:\1CI('r:'hle' l~m'~ (If thc' r<'!lcf nil I hulk, as \lsl1~1 \VItIa tIm;· i 
t.'"p(' nf lilonlltnlll t:;tl·\wt,m'c'. I~ ~ln(' to grml1t(lui I·Cld~s. IIItrtl(lw('<lnt. thc tame of , up,.. ' i ' 
lift. n~ l1)l\\'t'lIillg h\\"a:o; hC'l1('Uth mid illt.O til(' ~h·'wt\lrc. . . -t .. 
F()RMATION OF 'rUE 'rOMBS1'ONE ]\-[OUNTAIXS BY BLOCK - FAULTING ' ~ .' 
AND BATHOLITHIC INVASION. . ; 

.. 1· . 1.'he hi;;tory of thc fomlation of the TomhstoH<' HiI1~ or rather of the Tomh- . f '" 
. . stoll('-:\fnlc ~[ol1ntain RUII~c i)o; 'gellel'i~ally n part of happt'11hif:rEl affrrtillf:r a wide art'n. j ' 

: ' !111(~ u d~nr(,I' p~ri\p(~~~tivc . of i~R ~pt!dfic cl('tails nl:l~' he gaillc~ by a (,ollsid~ratioll of it :. 
. III Its hro:uh'I' or rrglOlml ~dtlflg. . · 1 
: . - '['he T01l1h:;;t~tle Mountaill: Ralig~, ~s st:\f{icl=fliFl1er~t.'~ic1H on the;:;if~f4'ft o14': ~ : ~ l ; 

~ ,i. C'l' l':tllge whi('h wus fonncc1 in Penninn, or ~lo~ha~1 Pale01;oici timc. By Mi<1-lfeso~oie 1 : 
. ~ , r filllt'. ('rosi~ll : laac1 r('ol1('('cl thcsemonnt.nit,IR 11I:ncti('nlly to hn~r- lc\'e~. Southern A~i1.~na .. ~ . ~ . 

. i :mc1 th(' l'('glO1J to .t1'~ ('nst nnd s(\\lth, 01('11 ~lIh~ul,(,(t nl1<l . n th~lk.s('rlcs 9f .,C.()man~h~~11 .... 1- ./; 

L __ .~ _______ ," J5 ' , . . : ~:.~ :~~ 

.. ..... .. ... i· '-
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R~pc.trt O:l ~lf'i:!:~' t'l\ 'l\1i' ~ t · !'--Il.l' · c. J Sc:~I~ : ;'!t :· .D;· .! " . ' - . :" • • :. : . ~ :.~.,.-" . · ··Sr·~~~ 

. ~~ 1; ::.:; .~·f·· 
) i,- t « r tI<~(lil1lt'l1tt) \\'l'l'l' t1l'pO~itl~d, which,' in the 'rolllb~tullt'-Hishee urcu cO"cred the plane(1 

i ": 
.l 

. 

'., 

",.1(' .. . '!; i hu~e of thl' fit'::;t or l'Cl'llliull H:mge, under ;)Uoo feet 01' 1ll0l'e of strutu. III closing lieK- . \\~, ' . , '\'.' ltzoit' tiUlt', n Klow UpWnl'(1 W;lI'l:Jillg of the lH'uud l'l~gioll of N Ol·tllerll Mexico, and dic ~ . I'<'giull to the Jl(,..~bwm'd, hwhl(liug AI'i1.olUl, l.Jeg~lII. III l~itrJy 'l'crtiary time great fis- ! 

! 
! 

. . 

( ' . 

l . t..!U'c cruptiullS uccm"l.'ll O\'t'I; the l'l'giull nud C.~()\·l'l'ecl thoUHuudH of square miles. of !, . ' 
f ·('(lUUh·.\· · uutler :l thil~k UiUlltJl' c.lf uCidic ··unc.l ::;llh-acidic In va flows und tuffs, the .latter I ! , fOl'llWd by c.~xplosiyc Cl'lpt.iO)l:-{. '£hiK W:\:-; followed in Mid-'rel~tia1'Y time, by a colhlI>~e ' : :18 it Wl're. (If n ('ollRidl'l'nbll' P"l't of thl' aI'eli, il1C1Udiug the area of the Ureat Ba:;iu . ~ Region. "luI of un t.·astwnl'd trl'ncliuA' l'Xt('I1SioJl which stretches a(~rOSH Southerll Ari;:01J". hetwt'<"u thc Plateau rl'~io1J uf Xnt'tl:cl'u Sonoru und the Colol'ado Plateaus Re- ' , ~i()11 ' to tIle north. . . f 
I IIi the (tollnps(', the ]~nl'ly Tertiary volcunic covering aud uuderlying o1<ler roc~ i' fltl~llntioll8 \n'l'(, .hrok<'la'l1p. 1)I'()(lncillg " topography ill which the salieut features; aM ~ .: rc- , ~<'<"II t()dn~·. lll'l' tlJ(' IOIl~ lIurthw<.·:;;t-Kont1wClst treudiug fault hlock IlImmtuilll'i ulld hl-

I . , tnkmollt\"al1l~Ys lit· plnill~. 
~ .... - ." ~ 

I .. 'J'hi:-{ dlilll~l' WHS lI.ot (':It.adYi:mlie~ hut cvoh'ccl slowly, tectoui(! movcme~ltd and J. . . 
i . , 

" , 
" ,: -

"ttlt~nlli:mi c"o!lt.iIlUillg more or It·:-{s intel'mit tcntly to thc close of the 'l'cl,tiury time. I,'or ! thnt m~lttN'. mnn·IU<.'ut:-{ ttl' miuot, rl'a<ijnt!tlllcnts may hc cxpected to occur over a long : ' period <.,f time to (!Olllt'. ' .; . '. ...\. l'llCllOl1u:~no~ secillillgiy gelletically conllcctecl with the formation of thesc · . , . ... ! fault-bloc~ l'Hnges ·was bathOlithic ,iuvasiolltL·'l'his was a upward movcment, from deel' .. ~ . . l .. ::: ._. ~ ".i, l!I 'hse.a_tccl ~l'escl:voi1'sbeneatb, of....wag~latic fJl1atcria~tll1 ~;grcat - '·o1Ume ..... along'hcil·-a:x~t··i " '" ''''~-' '~. ; '. tuese 'xlowJy<, (!rystallizillg into granite, monzonitc,· diorite und other granitoid roeks. 1· i' :--1"'''':: ' . ;" 1 he In'esCtlCc' of such large masscs of com'Rcly crystulline. rocks is revcalcd ill thc base~ .: , ! of lleurJy nIl or thc mOllll,tuim; of this type, which Imve been dcel,IY-" eroded; ancl ill' ; ~ : tff_· · ~ . moot. l'n8e~' they Ul'C seen to havc pla)~ed all importullt purt 'in the shal'iug of these i1 ' . I~ : lIIo1illtaillS, nt lenst ill the p,,~itiou tClkell hy tIlll vUl'iou~ fault-blocks, cOlnllrll:;illg thcDJ. I .,: . , . ' I',: '" l'oilll'l'eESioll and tem~iOll were Jikcwili<'~ illl,'(ll'tallt f'h .. tors.,.... · · :: } : ;;" ' :~: ' ,' 0 . , . i . In connection with their invasion, these batholiths, in another respect, played I ' .. ; Ull imporbmt role. In mallY t'.ased by lattcr diffcrcntiation they '"ere metal ricn,. and ' ! ~ . \. ~ .. : -~ . ~ their. residual aud volatile coustitUUUt8. cSC:lping 11'OUl theul; 01· being forccd ou.t, as 1 .' . ;' .:. ,'. t. the magma crystnllized, from n statc of millet'a} solution, made their way. into the ' ~ l :, :: . L ' : ~ " . overlying older l'OCkK tl~l-U fiR.'il1l'eH, shear Z01U'S . :md fault 1'laltes,am1 forme~. large ' : l~:':;"( i '\ ..' ~l ·~ ·. nml vuhla!)le o~e ~eposltR. . . . ' . . . ~ ' . ' .. ". ' :' :' . . :. ::" ! ·:: .f \ \ '. i . . ... '\.cttve e~oI011, startcd by uplIft, hat; smce gl'eatly modifIed tbe 'shape of these. ;-F , . ~;i: t \ \ : .1Il0uutaill lllUSl)e~, by ' cnrviug tllem lllto rugged tlupel'ficcs of. . canyons., dn'ides anc.L : ': r ··.· . { ~ \ . t . . l'enks. Cudcr thl' uttal'kl'i of the <,lmI1CJ~t~ their fI'lI1l{~ hnve I'etreatctl ill h~rcgular ouf- . . .. . . i .... l lIn~. ghoillg plm'l" to l)1'''t;'l'l'K~i\"(~ly (~xh·"dill~ otltwul'clly slopilJg, l'o{:k-(:arv(!d fJoord or j .' t r7: . l pc.',lhul'lIt.S; thl' t.c.'ll(ll·lU~y lwiug, to l'<,'(h«~(~ tI\('!:;t' 1IUlilIltuillS tu I'ouuded hills urul replacc . t . . ~ "-.: . i . ·in the <'ud by uutward 8loping; flnt-<'~lllli(~al KUrf:WC or plnills. . . ' . . J' t j : .. ' III thc procesK of denudution nnd di~~cctiOJl of these lIl()ulItaim;, CIlOlnlOUS think-· · . r . l . -ilesse8 of l'ol'k IUl\"e been rt'lllon'd, ill some (~nscs I'educiug their original ,"oll'anic and j t ' sedi.melltary C()YCrillgs to lUcre isolated patchco, or to foot hill remnants. Thus hale ' , 
_ •. C'. . • . I

J 
the1deJ<.'I! :-;eated. butholiths. Ull(~ illcrmost shnc~tnre of tlwse mountains been revealed, . i,.:-, . '. _ . utI( t wlr (~(HltalUed ()I'C dCI'Ol'utn, hl'cmght withi1l I'('n<~h of the prOl~pedor. I f ·'l'hc dehrh; from tll(~ wnKtill;.t mHlllltuill ~lopc.~s, h;allspol'tc.!d fl'om th<' (~anyoll . i , I .. JIlClt~thR. hy dehoudliug Nt.r(·HIl1~, i!1 t.imc·N ~f ~cn~(llIa"fl'eRlwt.~ nncl (~ul'l'icd to thc inter- 1·. ' : , ' .' i . "('lIIuJt l(lwlaudK, Imve },mlt. 1Ip tlllC'k:ll1nvwl (1(·pmHf:-{. whur;(~ IOIlA' welt.er-Iaid · :-;lflp(~R I ' . : . . ' " lmn' (·~'(·pt. h~u'k U'"('r tlw p(~~lirmtllfm'y . m:(.n:-{ .... hnl'~.i.t'g JJ!~J"Cll!I.' .. ~~.~ill~ ~~~mill!ldY-J,.oJhcir...,.....i ~+":~ ~f~·I~M .. a-thcH~"OWn'7(~x{~(lrudlon~'~ · " ~f - .. . ~ ...• ~: . . ·'1 } -, ~ .ta'i h4;':n t ' . ..+b ~~ ~ .: · ~~~:i ·~ , ~·j A-1afe-t)has~lrthc+Cyc~e-of '~roRio!i;C. trnnsphr~at.io.li·~nllc.t ·~ clci)O~iti~.:of~.1~.e~·~i;" " J · .': 't_ : :,~~..,.~.~~~~!1Jth~nl~Arlz~mn~l)OS~ll'ly.~re .. ~nltln~ ... fl'om ' (~lnllntl(~- clanng(,sT'h1ft"'ih()l~ ·llronn01)rr-. I ·~~'~~:;~ 
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. due to a Inter Htnge in the maturution of the. hcad-water' tributaries of many mountaiu ' . r :" . 
{~nllyoilli urad, Jlos.~ihly It rcsult of general elcvHtion of thc l'cgio11 quickening thc dis- II " 
dmr~<.' of thc ·wlttcrs of· the ephcmcrallllO\wtaill 't;trcams-has led to thecutrcnchment . 
(If the axial iutcl"lDont Idreams., such as the Sun Pedro River, and to a corr~sponding i 

dis~ectioll of thc (~onvergil1g alluvial I';lop<'s frouting thc mountains or either side, and . f'.' 
:u pla~~~ has .-:1clIlt<le<llargc area" Ilf the r3ck floorcd }l<,(limcllt: t..'f the moulltains. i 

. Th<.' ahon~ ~ketch of Tcriary Mountain making, in thc Southenl Ari7.olla region, ! 
. ~ . :tIul $nb~equ<'I1t slow wn~til1Jt away of t.hese mountains, portray thc evolutionary his- ( 
I . t()r~-of tIl(' Tomhstont, Hi1ll'l. forul<'rly mountains. with flunks Jrreatly extended he- t ·· 
; rond th<'ir }lr(,~<'~llt limit::;; Ilf)W in tht.'ir mtwh (ICllUflcd alHI rcduccd condition, they i .. 

. . ; . llr<.'Rent It f'OmdrnRt to manY of n:f'ir lC1ft.icr amI mol'C !l1m;siv~ l'('i~hbfJr~, whidt has 
. i.. l('d to th"1r h('!itH! ":ll1~:t mlitf' ' ~oti"'i~tnntly, the "To!'"hstcmc Ilill~. '-' , 
i Tll tl1t.'i1'; l)1'(~~('nt. stnh~, the 'romb-:tone Hill:; h:l\'(~ hCCll !-'fril'pml of thch' oriJdllf.l .. ! 

f·o"·~ril1!! of }~nl·l\~ '.remnr,· '·Ol(~:'11i(~ r(l~ks: tl.c ~l(~i;('1.oi(~ Htrt!t;l. }lIlVC 1'(~(~11 rCrlU)V(!f] f,-c)n. . ~ 
: . tilt' top (If tb- m;w(' ~,i~"'lih"l Pnl<'O:~oi~ fn1tlt-hl()(~k :lIId hi~J\('r (~xt.ml(lill~ portions of th{~ i··· :. t~- ~: r :' t..,tc, 'l'('''i:n·~- mOl17.ollit<~ hnthn1ith. nnc1 \1Iu~o"CI'ecl the quart? ItuUJ7.ollitc porphyry · · ~ 

r ; . : (i (lnm<'. ('~.nn~(',l ill t~ · p Wt':;::t(,l'll l.,art./ < 
~ '1 
i: ~ ~ TII(' llOl'Iition of thf' YUriOUR ro('k formations. as ~hOWll on the Areal Geologic ~ : : ,: 
J!,- . ..: .... ~ ~ .:'~,I .. . :\~np Off tJht.' TCltuh:duJI(' Mountains. Rnggestls a co1m1PJcxfof flanlt-hlockR

l
· .IIaldtth~e hmlaPk- . " .:' 

:-. '. ' , . 'Hn~ 0 tIe m'('A h<'<'ll c1l'llWll to n larger S('.:t e ant t lcre ore ess genera I?C( , IS. oc - $ .>: 

t~ j:";. :· :· ,;,:< 1· l'Itntcturc w<tuM he mu('h mor(' evident. . . ,'" .W. : ~. '. '. ~ .;. < 
.{;~~·~.tr~r~ · . E. L. Jones ami F .. L~ Ransoinc;~ir"U~ 'R -G~S:""Bulre1in 710 D, PI. ?, ~eq. Ija'g~"'~- i ~;,> 
[:.; . .. ' .' .' ! . 102, hayc shown t.he faultmg for the 110rthcrll area of the Tombstone DIstrict. Cen- ; :: '.:~ 
1\:' .•. :: .' . I . trally is an eastwardly tlJ) tilted hlork, with scarp-likc western front-high" point.' ill '.~. t 
[. :yf .. .' I whi('h nrc Militnry and A.ia~ Hi1J~, the wl!ole raised between master fault plan<:s on t.he . . r .. + 
'~\..\ . . ... : .. north and ~onth lIIul ulollA' It.S we~.h.'l'n fo;ul('. 'ro the northward and wCHtward IS an m-! I " · 
.: ~. . . .. '. ·i._tric:uJe systt.~111 of fault hl(t(~kN which from their ~)sition appcars to have fallcn away :.T, .... ; 
.• . . " .: '1 .. from tbc ccntral block, so that while the central · hlo(~k iN a mass of Paleozoic c3trata ' . .. { , r " j 

:) . . .. ~ xtri))J>ed of it~ fOJ111Cr Mcso7.oic a:;e<1imentHry and 'rertiary volcanic roverings, the area · : ; .. . ... 
· , .' .! to the north auel WCRt is mainly snrfaced by licsozoic strata and areas of quart~ mon- , . ~ ! . . .'_ 

I ~ i - .. - . ,' . :'ouite and f)narh mOIl7.onitc phorphyry. . If . ~:::'.; 
~' : . .-., . (iEOLOOY .AND ORE llEPOSrrS OF THE EASTERN (BUNKER HILL) AR&\ ··}·.<t 

11·;.;1.;,. :: ... :: .. ; .. , · : ... .. ' .. :.:·.;.'·.,t1.... 014
' l.'IlE TOlIBS'rONE DIS'rRICT . .. . • . . .' ::f .. :~.~ 

. ' .Ax has be~n statcd the l)rillciJ>~l fn!rfa~ing formatio!l of .the 1l0l1heru part of . '1· .. ~:~ 

[
. ~ .. ..... the Easten) ar-ea of the 'ro1l1bst.one Dlstr1('t 18 thc AlesozOle series. These tlandstones, . . , .. . } 

· .t " .. , . , ur quartzites, argillaceous salld3tollc, shales all(1 interbcded blue to black limestones . . . .. ~ ~:: 
i . hayc iu ~enernl a northensterly to <,aRterly dip-to thc south amI west Df U. S. Alin. . .( . ~ 

. ~ .. . . Moll. ~o. 2, tht.' underlying Pnt(~u7.oi(~ formatioll (~ome to thc sm-facc and supplant tbc j . ~ 
. j l:l('~(l"oi(' ~tl':ltll. J •. ' 

{ J • ~ •• 
"·c· .. ' 

( .A~ d('trrmiucd by the carly investigatiolls of \ViIliam P. Blake ("Tombstonc 1 ... , 
: .1 nJl(l itt- Mines") a report. to t.he D~velo]Jmellt Company · of- America; 1902; ",John A;; '( : . 
i .. t C1mrd. (Trans. A. I, M. :K. XX-."\:TTI, p14) nnd utlwrs, the Mesozoic strata of the f·· . ;~ 
. I 110rthenl part of t.hc Eastern Tomhston<, arca nre ill a flexed and crumpled condition, j ~. ' .. ~i 
· t ( t f"I'Dling a f cries of parallel anti~1in(' all(l ~yl1diJle~. ; the loug llX<,g of the ... prillcipal i 
·~l ov· ! :::ttl(ll<~s nr rolls ItS . pnint~(l (lut hy t.h(,ll1. ha,oiug a h't'llci of (jO·80 d<'~r('<.'s uorth of west i ·.~ 
i:.: . : ;nut a ,tih'h to th<, W(':.;f. nf 10-1!) (It·O'I'<'('~. 'rlw.r alRo t'('<,ogni?c<1, that th<.'sc Reditn<.'ntal'Y i '., ; 
l' ~ ' : fnMR nr<' {"tlt hy II RtI(~c('~~i()1I or "5 nearl~' n'rt~d(' p~ltt~nic dikes". ~trikinA: a fc"- .J . . :. 
" . . i .. (h'~I'('('~ (':tl'lt (If 110rth ;Hut W('st nf ~oltt.h. Th('~(~ (hk('R fill, 111 p:lrt .• n, scr1CR of flRStlrcs. ' .' .. : 

I 

;~~-~ ... ;~ ¥~~ L ." (:lml't'h nl~n l'l.1.'uw~ fiN~n!·('~,~i:t.JI .. ,~.I!(~ctJtf !l,~t~!l.t. , tl'~t'~wit.hollt ~(ti~c ,. fillingR, _ (mtL~~ 
.. . ·~1 .. : .: '- .. f· ... t lI1:r t.ll<" }~lk~'Kat1ct ulltt(·.Jl11e~. 1.'h(' dikes .01' "~I1l~, 1.cn.ns oftcn uRcd ~nt~r~hungeably " i ... : ".' 
.,. . '. .. ! . h~- thci\c wrIters, of whu:h 5 llrc recognized, arc consl(lcred as the prlll(~lpal dlannel~ I > ': 
:~: ,,--- . T :. thl'lI whi(·h the ort' f()nuin~ elements were intro~~lc~~.~ ._~! .. ~ __ t:~l~~lseh'es ('ol1stitut(l :J .. j 

o. ·1 11 . I 
i: , ' l . 
I: ! '-" 
· . I :.. . 

f ~ . 
'_ ........ . .. .... # - - .. ..... .. - . • .. _-
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: t' ,,-

:\ ,~poli. On Mel!:,:('11 Mines-By C.'l. Serlo:, f,'l. D.: ,' : / , ;.T :'~ 
, . ,. . , , ' : ' - ', ". , ... ,., ,.., T :". ", " ' i '. , ~. ~ ' ; , ' i 

.' ' lode deposits. ,'rhe dikes arc des~r~bed by Bla.ke as :often : bclaring-I~, gold, . ' s~v:e~ ' ~md .. 'f. . 

. . orcs of Qtber meta,ls, and con~mlllg l:ll~c.:h quartz; or the quartz fo~m~~ll;Il · dlSbllct , :.j , . 
; nlld pal'allel vein~ or fornrll~g ~n acute angle ~itl;1'.the..t~e?d : of the dikes~ ~~ake ' ~Ol1- ': , \. 
: ' dudes that the dIkes or VClDS w.ere formed 'together; or In 'llCe'lr sequence :::.of , tlmc~ :": ', 
~ :: un<l that the SIlicious deposits rel>resen~ : 61I~a:D.a.tions·from ·"4-ecp , seated,:: l)robably: : : ; " ':', 

' ,,:., ' thermal s.ource.CJ. Cuttilfg indiscriminatc~y;: shales; quartzite! and limestoncs~ ores ~rc ' ,: ' ~ 
; ::: found iil 6hMrccl and 1~rcc(!iatE:clpo~·ti9ns .o.f t~~ .di~es, al~ngsi.c1~·of t~c . di~;:,es dike~in ~; ; :- ;, ; .: 
'. < '" ,,11 of tllei{c,' formatIous, t~o : hmes~.ones , arc' ,fuvorll1g ,:formutions. : , : W.here -;," j: ,.:':, 
: ' ". ', t.he$c :fisSlll"CS. , cross ; the ' il.ntidines." : ':i~tcrpedded ' ! <lcp~sits . ; ~ftcn ocCUr ;: ill' ,tlle' .. ':r, ', .: ;;' 

.. , ;::'. limestone ' litra~ ill , thcfolds~ > eithct \ iu :: t.he · 'apcx or axis 'of · ~, tbe : ;:folds, ; : ,,:' " 
· ;, ()r :on t.ile limbs of the folds ll.,?' saddlc" reefs. It wai observed, moreover' tha.t mineral-, 'r ., 

;. : ... 'h,'Uon :;, morccxtcnRive <lowljward: witll: thc :pitcb', hom tl1e dikes. than rip :slope in :, ~ 
i ', , the ~nrldlcR. FrM11Cntly mining"oocrnt,ion~ have opened up Rl '~ral of these saddle reef3. ! 

i· nnc above t)le ptller. llRualIy interconnected hy ,longitudinal,ycrticlc' fiss.llre~· ~r vei~R. . : 
! in. "r nct!'l". thC" axis of the folds: Considerable· obliQ.ue: cross,:,f~ultil}.g, tho ·of,.compara-' . ~ 

th~~l,~ ~m:lll :(liRnltlC~ement .. ocellI'S. " . / ~: ; ' :,: '; : ' , ~ ' .. .. :./ .. ~ ... !., . , ' . , : .. : , ,::'; ' ,: " , ; 
. 1 . In: the '!outhern part ~f th~'Easi~in' ~~~ca~ ' i~ ~e' Palcoz<?~e. lim~~~o~es, . . 'j;he,,' ~res ;:' 

o(~cur m the north-south flSSUte~:.~ystem~, as)odes,and:les., 'regular. bodies m breeclat- .. ; , 
· j '1'(1 portions of the limestone, Ilnd"oftel(a.ci iITegulai- s.nd ~rancJung~.descendin!( ,: :pipes.,!: : ,( . 
: or "ehiD1neys"~ many of whie,h ~:l .. av~. ,bc~!t .l.'!piIi~d ·t~ ~;· depth :of, severalh\llldr~d·fectr l 
: -' t:;om(' ·to wntmo-leveL " ' "':, ; -=:: ~::' (1 ! ,n/?j.~ 1i -'; :; < , ~ ' !: ': :'~'; " " . :.: "::,. ,' ': : , ~ I !. ~ : ) 

, i' '. :,: To datc .... ifliliing 'itl" the :,TOlh biitorie': District.;·~~~be~:~~g~IY·a~:; ,. ~elec#on .~· ,q£, ;.: the:i,', j: 
. " ~... ..... l' lliirh-'J!Tade portions of theores.leavin,r the ores of low or ·txllllirig.':·grade~ ;::'And,. thes~' :)' " 

nner:ltions hnyc heen limitell almost wholly 'to that portion :o( t}j.c, seco~diiry or oxi-, 

"I 
I 

j 
; . 

'.f 

c. 

• Cli7.C(~~:C~e;!~C;o l!~~ea~~::~:~~v~~~~:,e,::~e~i:;~~~~~;'~~~~ ~t~i~~:~f~~'~~~~~~t 
rc1i~f. Thus in the FJ8.s.tem nart 'of the District it varies from 432 feet to .630 ,feet ill l 

1 depth anel, in the Western from 200 to 400, feet. (See ~ate~ diseussion 'of water).!.: : . .. !. 
t 111 the ores of the Tombstone Dis.~riet thus far mined; 'silyer." :values, : l>redomi- I 
I nate and gold ha.c; been eonsistentlyiniportant; , lc:ad is ;·lif~.(3~ise, important'.)n ··the ' . t 
! Ras:tern .area,tho in the Wes.ter~"or MelI~r~n area~ue it:.iS' ~elieved to : ~~~j . ,highcr : i " 

.! , )IOl"l?:on 1ll the ,,,.one of ore deposl~lon~lead IS on~y lust beg:lIllung to~ome lUat ' wa~cl" ' I ' 

; .' 

· L , -I~vel. The rab~p ~f these metals In ,the pres o! diffe~ent mmesh~ev~r ' hav:eval'l.ed ' , r- '. 
I wIdely', " - ' ,':. : . - .. ' , " , 1': ' , , , ' f ' ' 
i , YBlake (Opus.~Cit,; p, 72-74) sho'wea·that there 'is a marked increase of gold . .\·cla- ; : ,: 
( t!ve to silver in depth, citing from mines in many of w:hiehoperations had b~en ca1'- ' i /,/ i ' rwd t.o water-level. " " 1 • 

I ' The orcs o~ the whole Tomb~tone Mining District may be classified' ~s " high " ~ ; \;. 
i' g-rodc. The earlIer operators shipped and milled orcs having an average value of $100 ' : ~ < .. : ' , 

___ ! })er tOil, or better and, hlln~lJ:.~..<Js !>f. t~n,s '!.~Jc §.tlipl?~d ·(~~m T~mps~.(lllC, l:l~p~~,iUg ,c,l / : ~;::~ .' . 
'_;. ~l.~~~t~~~ d!>J!ars. 9.1" ~~!.~:,. ,Blake, in the above cited report, quotes J. W. Deall,iiu Ol>~ L ~:':, ' ..... :: .' 
~ r ~ra.tor, as statillli that the' smelting ores shipped from Tombstone in 1899, averaged r ,.:. -

!: lJ1 value from $200 to $300 per toll-he says-"Such ,orcs were selected so as to justi- ( : " 
" i' fy tl~e great cost of hauling an(l transportation, but with a railway connection, and; 

; !)osstbly a f:im~lter in the ('.amp.' orcs of a mndl 'lower a~erage. would , be worke~ profit~J 
.lhly. :' ' ' \ .' ' 

Ancl again. quothllr Blake ' rJ'Olll tIle SCI me . report . (pa~e . '\Il) :-"'!'l!r;!·~.~t.e·~.t~y.~ 
!:1!1~,'SC.R <?f orcs produced at the Tombstone mmes-the milling ores and tli05e best 
:ulaptecl to··R'i!{elting. ~l rd~~es ill.] lJi.IXIl gI.:!l:(le. Tbey yield gold, silver and lead. 
'rhe aver:a,ge value of ore worked oy milling 'ill 1881 was reported as $70 j>er tOll. It i~ 

. ~' ":.~ ' • ~"1icl .ane! h~lic~ed by competent judges " famil~~r 'with !lle.yicld 'of o;es of the' r:romh--I:' ,';':: ':,:~;:",) -

.. I~ : ., , : t\t'(')'Ilc-D'lst-l"1eti-t-hat-:-t-h~en'Cral-avera-ge-vRluc WIIR, t-tt~ ton;" beIng tIte: lllghc;..;(. ~, ,Ii , I; , '- I. I 
,~' " ' , ., I' • ' 

'i~ t' ,Ij f.',' ~. ,f .' v' t:. ' .~. !, . 1 0' l ' 21 &I!E e I : . i .i~·.: 'td t' j)iJi . ~dl?rd:Ai nt.·il ~ ~? ~ j~~ ' , . '1_'i);j4f~ ·'7f!i. pf' ( 
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avern~e nl1ue ('nar readlCd ill any impurtant dil3trict 011 tho Pudfir. C!oust. AvcrageK }, ' of ~ullplc.'~ nnd c.'ct,tific.'.ntc.~~ of l't·(.ttl'IlK fl'OlU t.1w ~lIleltm~ limit.niu lhiK daini'**'****" ~ :, 'I'ht' t'xitlh~l~tl HI'C.'1i UlliK ( .... IlIilWtl ill t.he 14;wd.c.!J'1I ar(~l, ndlllit fir u. rough three- I ' fuM ('Inl:u~it'ie'ntilln,. ns:-hi~hly ~llid(t"1:> ur(:I:>, Rilie~&l !lO-70 per C:C!tlt; ,numgancsc ~n(l iron low t.o uil; ~m('a low OI'C.~K~ I:>ilica 1;;-30 per (!cut, mnllganc::;c vnrJahlc, averagmg from 0-5 per c'('ut, irOli 4-5 pel' cent, tho soinetimcs l'c:whing 10-]2 per cent, and lime a~ hi~h as a5 1'('1' (,~lJt; and manganiferous urcs, silica low, little lime or iron and some fluorite. other metals variable hut generally low. 
"The first t\W) uf the nho\'e typc~ of ore typify the oxidized urcs of the northern part of the ~~astern nt'ea amI the thit'd tlrc found in a few mines in its southern part." In nll these ore~ the r.ommon silvcr miueral 'is the dlloricle (Cc!ral'gYl'ite) tho the ' hromidC'~. ('}4~mh<)1ite ntul Brolllyrito) and ioe1i(I(~ (roellyrite) m'e import.atlt. ali iR also the ~nlphidC' (ArJ!entitc) ill f;omc~ of the hi~h('" I:tr.lCle UI·c.~S; uUwr funtls uc~(ml'I'ing UI'(, tht'! nntimollinl Rnlphid~of Riln'r (PYI'ClrJ!yritc.!) ,tIlel the silvcw an<c.mi<ic! (Uulty Silver nr Prou~titC'). SomC' nf the nrC'R with the hiJ.dwl'lt. )c'.ul c~olltc'nt have uR,c;nyecl tcllurium, inetie'ntitl!!' thC' pr~RC'I\(,C of the- t.~l1uricle of ~i1n~I' CHICI gulcl. Copper, .usually in--traces, oc-c-un; in t1tc' c-nrhonnt.(' nnet Ki1ie~'ltC' fen,n, ill flw 1I00,th('rn Ol"('S and tcndR ttl run highrr in tll(~ Ronthern 01'('8. The illvnrinhJc.'! form of the.! RC'('ntlflar}- lea(l is the carbonate 

; , , 
I 

I ' 
I 
I 

(C('nlsite). but the lead molyhdnt.e (Wulfenite) and the l('nc1 sulphate (Anglesite) i nre llot nnC'ommon. 

. , 

Typical of secondary ores, the values are bunchy awl the ores. are apt to be cel- _. ' lular and friable, and; in the more silicious orcs, the high grade scrcenings indicate , I ,·il -. : ,. that a considerable part of the values arf' c~ntained in the fractureR. Pyrite sometimes j' " ,.' : encouutered is rarcly pt'riph('ral in position and unar.companied hy copper. ,-The third type of oxidi~ec.l ores, the ~f nllganiferouR ores of the s.outhwestern .i part of the ~~astel'll distrid, oer.ur in the PuI('ozoic 1imestone~. These ores vary from ~' , . , manganif('rolls sihrer ores to argentifel'oltH mangancse ore~. They are found i1l the j , : : ('r~t!'Cln. Lnc-k~· CnsR. Ltlr.ksure uncI Bunker Hill mincs. They usually occur in the .' . ! . 1 plane of n lon!! fj~Rl1reR, nt tlw point. of intor.:;c('t;on of Jess dh;tinC't eross-fis.~l1res ' , :lnd nre oreR of tllC irl'e~\tlar llipes or "~himne.'y6". ('numerated in the }lre('edi1l~ .. .. _ .. ,- , .:! cliHeusRion of the fomls of Tomp::;tOltc.'! orca hodies. 'rhey nIRo or.cmr as isolated small ' : 1" h(lclies and itl the Prompter workings. the east('nl ('nd of the Oregon mine, as long , J narrow ore ('hnteR, ill the plalle of the cn~.t-west striking- Prompter fault . . r": , The manganese oceurs in n va~iety of fOl'IHl', Pyrnlll::;it<~, \Vncl and P8ilomelanc; \ Jlriucipnllr a~ thc lutter. The ~nnJ!n(~ is quartz, ('.:t Idte, l'OIlIC fluoritc~" silvcr ehlor-l :, ide. lend c-nl'bonnte aud si1ie~ute of c~(}pper. ('l'he InHer formed from tetrahedrite)., ' 1 During the late war thesc mines arc.'! said to hnve produced 40,000 to ·50,000 tons , i,. of manganese.'; the fineR being ship}.l('d for their Rih-('r yalnes.. It is not known that ! allY large amount of mangane~e ores remain. But, were it not for the silYer ,"a lues it i5 doubtful if they could he nlirwd at.a profit. mldC'r Ol'Clillary conditions. It is said ~ that mnlly of 'these ,manganes~ pipe~ were ·mined to wnter level-in the Oregon 630 ' ! fe('t. -, ' ,. 
"i". The ores were shipped as non-lead ores. In the main Prompter ore chute, lead ; "alues, however, increas.e llotieeahly below the 360 feet and, there is little doubt that " ( , , ~ ,dth dept.h that manganescwm dcel'ense and thcre wilt he a strong inr.rea.c;e in sil, : 'j. '-cr, l('ncl nnd froM. 

:': . '. i Tn the ]i~tl1C'l'nM nnd sn"C'r Plmne miJwR, ill tlw ~Clnw Tleighhol'hoocl, manganese., .. 5. <lC'c.'I't'a~~'R ~.~~~'i~lI~r fl'C11l1 t.he Kurf:wc. SOleI te,'r 1'(~~11I'1I1'\ of .Iea~ors · 1io'~..-sInppiIlg thc """,~.-,-,. . . l~(~~, ~or ~f\tope_fa1hngls Oil the 200 level from t.he F.Jmel'aM mOleate tIllS dt'erc.'ase. Pre- , . ( ' ! ' ,",Cllt z;;hipmentR are running 5O-fiO ~Ollts in , g'o1c1, fi-8 07.. NilYC'r, 2-il )lC'r--eellt-lcml;il:20,:,-'- j \\"~. ! ' 0)')0 .l,er c~cmt. coppor, fi-7 1,0r ~~n~ Itln.n~~~,~~(', :1-·' 1)('1' (~('Ilt h'ot! nn.el !'i0 IH~r (~eut ~ili(':\" , ' : .~.. " A ,11,u' (') _11L2OO-1cwc~,l,n(tw-hC'ang.,dlrpl'(!(1, :lHRllYKHCW(lIIt.y-fl\·C ('c.mt~ fn :l dullm' 1Il ~ , 
f ,.
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~(lld, :10 til.. sil\'('r, G !tl'.· cellt (l'n;1 _Hili l PCI' CCllt copper. A 50 to GO foot vert ide 
Will1.C.', ~nllk fl'om thc HOO (('vd, i", selit! to have CIIColllltered a hu'ge body of ore high 
ill leati. 

. Till' (ll'l'g of tlw l~Ul('I':lhl :awl Hih'C!I' Plulllc millCii al'C illtCl'l'rc:tccl as hdJlg 1.onal
l~· n littIr lower ill the (Ire C'oltllllli t.hHIl tile! IlIHlIgallifcrClus OJ'C~ jlllit clisc:m;scd. 

\. . 'fhel'C has lJecll lllllC.·h ~pc.'cmlati()Jl as to tIw ol'ig-in of the hoclics of mangaIlifcrou~ 
ore. SOlUe h;we ndvullcerl thc tm~g-c:.;tioll that, nt lcnst ill pa'rt, they are segregations, 
h)' WHucic.'l'iug' ml'tcol'ie wHter, of lH'\IIg:lIll'~C origillaJly distrihuted, in rmmll amounts, 

! 
I 
I 

.. I 

thru the Paleozoic limestone. But II elil'covcJ'Y of (\ ('ollsidcruhle hody of ore, rieh ill 

the nHlIl~~lIle~C K'ldphidr( Alalmlldifc) , iu tlw Ll1eky Cuss mille would illdic!ate that 
th('~(' m:mgnm':w oxid(\1{ fnl'HI nil ClJ'igitml PHl't of the OI'e c~olumn hCllcatli, deposited 
n~ a prim.u'.\' url' K."IIg-C.'Il('f il·:,lIr wit 11 f 1IOl-\(.' or t "(~ oUI('r assodn t(!cl lIwf alli, Thf:rc 
;;t'('llI:, 11(' l'('''~C111 to dOHht , 1I0w(','c'I' thnt. tlWI'(' hnH. 1)('1'11 a c ~()n:-;i"('I'_I"le dowllwarcl 
~('g-re~mtjcm of tlw 1ll:IlI~nll('~E' frc~m Itig-hcI' I('V('!~, now t'I'ocled, ',rcmgltt ahout by 

f , 
! 

I. 

. ()xicintillll :\lId d(!~('rllCliJ)~ ~r()mlCl Wnh'l'. · (l~ 
l( ~t.:'.JJll.~n.r8. (0. b~. thl~. ~'OllCC.'I~~'~.:'3 or opillion :ml(~l1g Gcologj~ts nt.lII l\Iiu.ing Engi- t. ~ .. 

, lIeers. '.~~~.o · lim't! maclc n ~t IIdy of conditio liS ill the 'fomhstolle :Minill~ District, that. Li 
. . TIle miullIg of the ore deposit::; has scarcely bcgun. 'l'hc rcs.Cl'ves of milliug and high ~ 

.' .: . j!hulcnl'cx iudic'.<,ted arc very large. Tbis a'pplies not ouly to ores below water level. f. 
which relllaiu practically, ulltmwlled, hut thcre is a Inrge unmilled tOJlnage above. _ ~ 

. i·· ~I(lreO\·er there m'e n ('(m~jclel'Hhlc lllunhel' of 111'0pel'ties with excell('ut showings on 
" ' . 

. " j :. . _. 

· .~ 
.. ; C-
0· .. .;. " 

, . 

· 

. ; . which very little work lan::- ):~t;.J).~'ell clqne .... au(l ... thel'e ig much virgin -ground in the 
: Ensterll nl'('a :md in tht' 'Vestel"a a;$ well, \·,'hich promises WhCll explored amI devel- /i··~ .... -

.. ·i oped to I!;reatl,\' ('~denel lllillill~ operations . . / -- . , 
! The formation of the 'rombs.tone end of the Tombstone-.Mule Mountain Range, in ' . ~ 
; - uge -and (·haract.er~ 'dllplicatesl ll . all ilri}jol'tant esselltia Is the series found iu the Bis- ; 
f hec enrl. ' . 
! 'rhe oldest rock format.ion cxposed in the Tombstone 1tlonntains nre a fine- .! . 

grnilled schist, referable to thc Pinal Schist, also exposed ill the Bisbee District, and · 1 
I an intrusive gncissic granite, hoth of Pre-Cmnhriall age, 'l'hese by up-faulting and ! 
~ ,t'roKicm, nrc eXl'o::)etl in a limited area, as indicated on the geological mnp, above re- ( 
, ferred tn, Ileal' its ('cuter. These rocks, because of their decplyiug position aml great 1 
! . :ll!'e. together with, Inter intrnded, extellsive lIU1~:o:es of grnllitoitl rocks, may he re- I 

. : ~:trd('(l as ttl(' hnselll(,ut. fonndatiollF: of thl' 'rnmh::-tOlw r(·~ioll. . 
I Rc::.ting, b~' ~t~dilllelitnl'y-ovcrlnp, 11)lon the Pillal Schist and intrusive gneissic 

. granite, and upon what wad ouce part of thc old 1:llId-surfaec, produeed by erosional-
! ' be\'ellinl!' of these older hascmellt formations, in Pre-Camhrian time, is a thick s.er- .1 
'ies of nmriue ~trata of Paleozoie nge. 'l'his st'l'ies. includes sediments, now lithified . .!. , representing portions of Upper Cambrian, DcY(miall, Mississippian and Pennsyl~ 
. ) H!!iUII timeg. 

The Uppel' Camln'iau fo!trata exposed in the TomhRtolle area. repl'eScllt8 two did
tiue-tly ('ontrasting phases of sedimentat.ion, aIHI }lol"sihly ill part, a third. The first 
lookplnce dose ill the wHke of an aclvaneillg' ~trallCI line. which hesitantly moved 
across the old Pre-Cambrian la11el surface; due to its dowll-wnrpillg to aud below s.ea 
]c~"e]t uutil the rt'gion of 'rOmlh3tollc and a II t h(' ('Olllltl'Y for lmmll'ecls of milcs around 

, la~' heneath a va~t, open, :-;lmllow, salt.-watt·}' Rl'a. \Vith this sen rnme the life of the 
l 8hoal-watel's of the gr('af ('xtra-(~ontillcllt.al o('l'nni(~ renlm (If whic'h it was an exteu

~i(lll. 'fhe ~('(~(llld phH~e of R('(lilll(,lltatioll, IIc.'gall with the advcnt of open sea condi-
,(~ t ti()ll~. m'~r tla(' r('g'ioll-c1Iul lasted for ~evcrallllilliolll{ of yenl's. 'rla(' thircll'huse repre- . 

• , f ~~' ~-, l ' ~ellt:o; ~('tlim(,lltation W11i('1t' took }lla('(~ l1ndcl"RhoalilllC wah'" ~(~oli1liti<lll~ ···nil(l -cleposi- - f - ... 
~\ > , ! tiun-of-~~(1im-cht:,off-Rlfol;cJWRrTalic;,(rof a I·(' t. l'(,:ltill~ F:tl'nlldlilil'~~lnc eiUicr to ces~ii--: '- . 

..,y.~~"" .............. j: .. ,. ~ HUll ' i ,1I ~nhRi(lcnr.e ··uJl(l F.cclimcntnry Ufill t ·01' to ' tlw A'rnc111nl'up-w:1rpillg of thr lJOUOU1- ~.+~~=. 
i • . \ 
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tlu.' r('gioll iu the (~1I(1 :\~:\ill hC.'C~Olllill1! Wild, 
TIll' firl't (If til(' "ho,'c pltm't's of sc.:c1illl('IIt.CI( iOIl W:IS til(! fCII"IWLl.ioll of a lJeudl awl 

(~rr-~hol'<'. I'hclHl ClJul hnt' ~c'I'it':-I or c1c'I'""its. II 1:1 dc' tip wholly ' (If UI(~ (~O:lI'x(~r wav(~- ' 
WCH'kc.'cl. hc.':wh-~I'(I"llCl w"h!I':-I-:':HI'h'c1 :1IIc1. C'III'I'c'lI1. cli:.:.f.I 'ih"tc~d Ulaf.(~rialx, 'rhi:-; I'lI .... illn 
)lOW lithific.'c.1, h," tl\(' :ulclitiOIl (If :1 c'c'IIU'lIt of si1i .. ·C1. is kflOWIl ns the Bolsa Qllartzit(~. 
It~ thidm(;'s~. 7~O fl'd in t.IH' 'rotllhstoll<~8(;c~f:i()II, 1 '~l'l'eSellt.s a gl'u(lllul 1:i1l"8iclc1U~e of 
th(;' I'cgoioll, niHl the luyill~ clo\\,l1 of Inllfl clel'in,d s(!:linll'lIt~, nl1loulItiug to tllnt num-
1:('1' of fcd-nIHl mo1'C, for thc l':lt.(' of ~t1hsi.l('II~{" ('I,el of the :lCh'ClllCC of the stl'und
liue iuto rc,'mot('l' l'eJ!ioll8 wus sli~htl,\' exc'('(!dil1!! thc mtc of 1l)l-1mi1cliJlg, hy sedimen-
t!ltiOll. mid t1u.' "'ah't' \\'a~ d('C'P('lIill~ thc while', '1'1111~. the Hohm QUHrf.7.ite, in the 
Tomhston(' T1 ills, hm~ :t ha~al <' Cl1I~.dolll('l':lt(' () ilwhc!s to :l fl'l't. ill thic'kll(,ss. C~()1lIJ10~c<l 
nf .. , .. 11 l'omld.,,1. ,,-lIih' \'('ill -cl1I:Il,f"l. p .. hhl.,!'I. illlll(!clclc'i1 ill qll:lI'b: s:lwl, rO"fllc'cl hy hcmdl 
~" \I'fi,,!!, III" 1\1.' "ld l't'~i"1\:" ~:Ilil. IImel .. \'" f h(~ WC':.t 11C'I'ill~ 0;' (hc: Piu:t1 N"hixt mill ill-
tt'l\diw~ ~nt('is~i.· ~I':lllit(', . . 

TIl<' ~tl<'('('('(1illA' .1:!O f('t't (If tl\(' CJtlCII,t1.if(· .is ('x('('edill~ly lna:\~iv(!, iu its outcrop
l'ill~;' fnl'lIIii1~ l\('ul'ly n'l'ti('a1 c':,(·al'lllllcnt:o:., t.1Ip. I'(lc~k nlldel' w('at.lwl'illg, f;tHing ~way 
ill ~Jllo(lth joint p1nll(,s, III the lIl:till. it i~ cOllll':lI'ati,rely eoal'l'e-'gl'UillCd saud, 'l'he next 
75 feet nl'e ]l'~~ hcuyj})" hcclclcc1 nlHl, npwa)'cll'\ tlw layers nVl'I'n~e ahout 14 inches in 
thickness, aud nrc of fiu('l' t('xhn'('~: hnt ('ro1-;:~-hedclillg- a 11(1 el'o~s-lanllmlllutiollS. pl'O
(In('('d hr <ldftillg of the l'Il11ul into off-RhoI' ' 11m' ~tl'l!C'hlr(·~. m'(' typit~al. Ahout 65 f~et 

~ from tht' top (If the qn.1l'tzite lwds is a heay):....f.tt~!Hll •• 1JLt.o.JJJ~..ctj l,L thieknefo;s of 

i 
! , 
; 

i 

~ clil't~~ . ~-eltO\yi="h-browll wcnthcl'inJ! qnart1.it(', fillel]'" ,vitl,- H'Jrllter (~olorec1, Rlellder. vel'-1-00--_ ..... -.. , , :' WI!' ih.:t-l~IC'i1-)ikc. ~alld~t.01w ('y1iIlCl('l'~ (Rc·c.1itlm:-;). 1'(')ll'Cselltill~ th(~ living-hnrl'ows, of 
m~Ti:lfl:, (If ~('clclltnl',\' m:"'i Ill' Wtll'm~, ,,·hi.· II live', I ill t 1)('-ollt.('r lin r l'c~ginn of tlli:,; ~ca" 
The~(' f()l'~iJ~ nll,l n1:1I1)' other lIIC'ld~ of vnri()n~ fOI'II1:::, of . jo;imi1arorigin. furnish a 
B(,l'ti1lion 1'('('01'<1, i\fo; it W<.'1'<.'. of the ('Xif::t(,lH'l' ancl :wti\;itics of organi~1ll liying in th€'; 
:;hallow l'hore w.1tel'~ of thif:: ~(,.1 in Fp)lC>l' Camhl'iutl tilllC, ' 
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Be)"Oll<l the ZOlle of beaeh-slopcH Clud hard, in thc region of deepening water~ . and : ' 
,'_ .weukening currents, the filler Inll<l-clcl'h"(\cl seclimcllts, h1<'ludiug the ' easily rafted 
, fille Illica flCll~es, <lerive(l fr()]11 t1le 1)rc-(~n!111)1' iall ~(·11i~ts «'111(1 gllcisscs ,,·rt·e oe})osit-

eel. Thi8, the upper p.1l't of the Bnlsa Quartzitc' gradc~, interrl1ptedly from relatively 
pllre qunrtzite~, iuto mi('.1c'('ou!-\. m'ellac('on~ ::.;Imles aud slm1y-micnceous sandstones. 
Finall),-. some of the lnycrs hec.'onw I'onwwhnt ('ulc'm'cnnfo;, Often the flaggy, or thin
~plittill1!. · ~mI(1:::to1lc.'s of thil' 1J(H'b~oll h.n·c a ~l'eeni~h (~:ll~t. h(,(~1."se (tf cOlltail.cd glau
("'Ilit(' (A h~'d1':\t('d sili('ntf' ,')r it"Hl nlJ(l /I )(.;lsRimll., :,I'('c'il'it::teclhy ac~tivhy oi: 1tI!(' l'O

(,J'gt1l1i~n;, at the "P}J<'I' e·.Ig-t' of t IIc' I'cll'l'-810; ('t-. of t lw transit lOll 7.onc, f'...:-h\"t I ,1 :-hal-
1,. \\l'l' llll , ,k<'I"'" w.1tel'S, 

Ttc:·.~· mit:~l' ('0\18 shaly hll:: fln~gy heels ,ll'e h '"l"ii iCII:t1 from the Bolsa Quartzite 
t(l the l"H,'('e('(1ing Ahrigo Lilll~l'tonc. hut In: ,oe he'~n includc(l with the former, in the 
lllcu$ul'ed thiekness given for thnt lllClIlhcl' for till'Y arc coml'oH.ed of stl'iekly terrigen-
(lW~, 01' land derived lll.1tel'inl~, As a wholc thiR 7.01lC is vel':\" weak uuder the nttnck of 
weather ntul ermdoll and its posit.ion is markecl hy a clepl:essioll .1long its outcrop ill 
line with th(' Rtt'ike of the hecl~, .. 

'Vhile yiewed from close up the layers of the Bolsa Quartzite on thc surfaees of 
frexh fradul'cs arc gr:ty ill colol'iug'. yet vh~'n'd ('u~cmhle auel frolll a distnnce, the 
wcatlwl'l'(l I'lII'fac'c of th(' <Jll:ll'bdt<, npJll'H1':-; .t Jig-Itt' l'l1st,v-hl'oWII. 

i · . · · 1 

l Ro with tile.' :-;1111~idc'II('(' Hlltl l:lIIciw:ml :tc! \,:1 III'.' or tJJ(!sf.1'ancl-1ille, ZOIl('S of ~ec1i-
~r t. . lllc.'ututioll shiftc.,ci &11\(1. (1\'('1' the 'l'Olllh~(ol1c.' I'(~~ioll. with clm'pcllill:,.t Wilt(~l' :mcl with j 

iIlCI'('asill~ (Iistauc!c fl'om' :-;hol'l! awl it Rhol'C'-(~l1l' I'ellt:-;, (h'a!!' (If w:tn's, UlHl('l,tc,wtLmul '>---¢\ •..• '. 
I ~(l -' ,1,eat of ~lIJ'f, fillcr se«iimellt.H WcI'C~ lWXt l:liclcloWII, 'I'I!UR ,~;el'e illitiilt.ccl,-o'!t'l'-t.hc.~pot ;' l" , 
'~i!:-~~~- " .. , ; " wll(:rc c~o: .. b~<'r headl nwl :-;lIo:ll-w&I(:c'I' .1eposUs t'CI"IIH' I: I.v ""Ia.tel JI~'~'" 1:_lid, J itll'r t1c.'p(/~it·g '-, -$' ;,,-.-> l' 
".:-'-.~--- - -I" -rcl'resclltmg ' thc· seccmd l'ha~c of ~cc1ilTlmd:ttioll . · nh'c(uly i'cfcrl'ccl to-nut! following : 

Z1 . , 
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ill thi8 m:lHI1Cl' we htl\'l~ t;1(' «((.'1'11:0;1111111 01 tll(' .. ',1" i;.;-o LiIlW:-;t.OIlC, 710 feet ill thickrw:;x, 
WhCl'C nl\':l8lU'C.l lIl'aL' t he j~;IIH'I'aicl J\I iiw·· ·a fIIil(: allel :t JUlif :-;'0111 Ii oC 'l'umhslfJlH:, 

Filll', gl'(.'l'lli~h, mic:lcc()Ul'{ olmlt', alJd fi Ill! :-;alldy lillall~s; wit.h thin 1,laUeIl or fiuc 
gl'nillCd ~amb;tollc. llUW appcur, with iucJudclL thill laycl'li of impurc, uften arcnace
ous, lllagnesian lilllel:itollcs. 'l'ite limcl'3tone laycrs IJCCOlllC more nWllCl'OUS and gener

, , , , , , , 

ally pm'ct' upw,u'c.1, hut :lrc ~('JlHrate<l by shaly partillgs, '1'wo oi' three hcavy ma5sivc 
II<:llt=U<:S of UllIcstOIlC hf hllic-gl.'uy. colur ot:cllr-alHl lIIallY of thc weathcring edgcs of 
lilllC.stullC la~'cJ'.s Ul'C rilJhctl wult lIan'oW, l'Hmlld flat bawlg of iJroWll-weatbel'iug, im
pHre ~l!~~rt, which eoutl'as.t :5trc.Illgly with tlte gL',;y eolm' of thc illchulillg plal1c~ of : 
liJlll'StOllC, ~~'wo pL'omilwnt Y.OllCS of t'llaic allcl ~mllcl:itollc plattcll separatc these lime- , 
8tmw IJl'ds, I')w ~halcs mmnlly weut hl'}' a li~ht I'H~ty-bl'()WIl, . 

. 'Uliti pOI:tiull of thc UPl>(~l' t'mllh:'i:i11 8trata [01' Ul(~ J!lajOl' part, rCl't'(!!;(!ut;; a IJcr
lod or cUlIlp:!l'an ,-ely ~lOW ~t'llulll'htaUull, '.file ~al1dl'i, IIClW qll:u,t.;r.itcs, wlJic.:h IlHlkc up 
tHc .l:SOlsa, ',,"ere tlcpo:litel1 111 U t·\.ual'm'ati vely uarl'UW (Iff-SHUrc IJclt of l'l~iati \ .. Y rapid 
:;('U1111cmatioll. 'l.'!w fil1C :\,wll .\Ii\! !;lIea tlakes, Hl'giJiacCuul:i mattcr, of which. tlIc 

i O'5llale;.; of. the A'Jl'lgo werc forllled, accumulated ill illches, while the ~mllds of the Bol
l'3a, l;elath·<:.'ly l'3pci.udug, wcrc ·',;uin: lip uy thc yard. 

Tne muuy lCct or lil1lCstollC iUCllU.!Ctl ill the Abrigo probaLly reprcs.cnt a. much 
~JoWCl' nccnuHlJatiull thau either thc Salu.l.titOUCli 01' l:)halcs, mude up, as they arc; of 
limc secretcd LJy Sll1ull lIICll'ille (Il'gmli:-:llIs, but.h as Hlwll-al'IIJOr und l;kcictou, from thc 

. i W.ltCtS of the ~l·<l. Thcsc luycl'li ('Jther COllllHI!'Il!d of l'iIJCly fl'aglllcllte(l or cOUJl'ara
U\'cly cOll1plefc~"i'cJC"'if ""l)i;'-.. Cl It;lli"', l~olledc.l I,y eUI'l't:ut :-:'Ol'tiu(r UH ::;heli-lllarl / werc 
ecmellted bj·~rnter;tiirniT';:;ll~i(CiimgJ\csicl, illto limestolle. b - . - . ,,*., ... 

Promiuent among organisms cuutrilmtillg to thesc dCIJosits, were small lime-
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secretmg algae U1' mariuc }..lums, MallY of tUem must ha~'e lJ~en su delicate that 011 ;.=-.-... 

Uel'3Y or the organic mutter 01 tlte plaut, a rcsidue of limc-nnul only was left, 01'; • 

t=rullIbled lIuder the ~Jightc~t tl'ltUl'atioll, dl'stl'oyiug theil' for111, Hut, oue small forlll ; 
(Sulcnopora), whose culeurcous skelctal J'<!ll1aius rcsemble 8nmll, obloug,_hlnck con- . ! ~ 
cretions, haYillg a cOllcentric iuncr l:)t.ructlll'C, make:; 111', aIllloRt whol~y, mallY of the! 

; . thin layers of limestone and the bulk of ouc of thc thicker lliassive beds. Many 
forml:) of animal lifc contributc(l lime to thcl:)e delJosits. Brachiopods 'which -in later 
PHleo7.oi(~ · timcs, with limc ('al'lJOuutc shellH forming OllC uf the mo::;t impurtant COIl

!. trilmtionti in Jilll('stollc formatioB, nrc rcpl'c:;('uh'cl, hut hCI'e lilHliu1y in the fine shal-
• i · e~ iJy their lllhmtc two Y:live(l l:ihclls, circular 01' uval in outliuc, composed of 1>1105-

phutc of limc, llliport~mt 1'0s~ilJly as plallt:-:, iu the formation of the Abrigo lime
~tone, pnrticularly the upper bect~, werc, tho 110W cxtinct, 'ri'i!obitcs, representing 
~everal genera mul spccie~. 'l'hese little mal'iuc ('rC:lturcs wcre Crustaceans, with · II 

; phol:iphate-of-limc cuvering, compoacd of IlIUU)' oYcrlal'pillg hauds and rings, form-
JUg an armor, as in thc cmw of the liviJlg IItelllUCl'S of the fmnily, sudl as the lobsters 
aud sIll'imps, The TriLJolitc body was e()lllpl'('~~cd · :m<l in outline o"al, and with mcu
iUll-lougitudiual ridge aiullg thc back, mOl k!::~ wi tIt either sidc thrcc lobes, signified , 
hy t h~ mUlt~ 'rriiJolih.'. 'l'he~c {'rn~taciall:O; 1 h·itlg' ill c01mtJess 1ll1luhcrs, contributed, i · 
hy their l}lotlltiug'~ nud deuth, thc hulk of tlw material comprisiug many of thc lime-
8tOllC lllrel':-; ill the uppcr part of the Abrigo . . 

Thus the Abrigo, the sccond plta.8c of "C"ppcr Cambrian sedimentation in the 
region of Tombstone, that of shallow 0Pl'll ~ea conditions, judged by the miture of 
its dcpm;itH aucl thickucss, repre:"" •. ts a period whose duration W(\R vastly longei' . 
thau that of the transitory, firl:it phase of sedim(,lltation, WhCll thc Bolsa heach amI i 

, ! ncar-shore, shoal-water :-:;allds wcrc depositcd. The latter reprcscnts t.hc timc of tran- ; . t t ;··-· - ! .. -,.:iti(JII aucl formation of !"itrand deposits a(~r()SH hl11ull'cds of milcs of suhmcrging land--"" }""'-:-'";-
; ,. !~urf:tc'~e~f()r-thel'c IS no c"i"(lcllce fllat :my mnf.cl'f:l"l pnl-toftliC<1cposlts oCflus ~{'cond i ' 
;0 :~-~~;'~-Jlhn~e -w(~l'e ·-l'(,lIlo\'C(~ -f)'(lm t.h~~~(,l'h'~ ·, l"~-(·l'Cl!·dom- ~Phc ' (~01)(1itions" in(lica tcctr ':il'c""""'nllitc i 
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to t 11(.' ('ont.!'"ry, 
~'()I" I'est i I\~ "1)(Hl t Iw a l'gill(\(~l'()Il::, a 11«1 eal(~ul'(~()lI:-; pat't. of thc A 1)rigo, O(!Cllrs 

~(Hlll' rit~t ,- fl'l't or 1II0l'l~ of whitl', l'l'Iat.iv('Iy t hill-I)(~dtl(~cl, rill(: g"miued, pure ct llart1.
itc.'~, witl~ ~OIlW iuh'I'('alaf<'c1 ~:UlCly ~IHllcl", Layel'x of :-;illlihu' qual't.1.it.l: h(Jwevel', firxt 
npp·ear ~l1l10lJg the UPP('l' I"Y('I'I'\ elf IiIlW::toll(! bellmlth, Thcr(:1i 50 od~ feet of (~uart1.
itt'~, it is hl'lil"'('(I, rt'I)J'e~('llt the tltil'd and la:.;t l'laa:-;e, del'Ol'Hted dUfmg the tune of 
withdrnwul of tit eSl':t acroR~ tJw '[1olllhstone arca. Thcse qual't1.itc~ may, therefol'e, 
l'{'prE'Sellt llHltCl'ial d('rin~d lIy reworking" top hctl~ of the Ahrigo, deposited off-:;hor(', 
ah('nd of the retreating wave Jill(,. 

'!'he relativcly weak re~h)tallee offered by the Abl'igo Limestolle to the attack of 
th(' ngl'lIdl'~ of wcnthcring :111(1 erosion, makes its linc (If ontel'op-hetwcell the more 
re~i:-:.h'lIt Bol~a QlIHl'tr.itl', hl'lwat II, aIHI the Itlm'c llu.l..-;sive liIlH~HtoIlCH, iUllllccliately 
on'1'Iyil\~'--l'i1 IH.'I' It del'l'l~H~l~(l "l'lt Ol' floor oj' a t.CI'l'ac~e.~. Vicw(:d fl'om a Ji1.t.h~ (li, .. tuJH:e, 

.' tlil' ('olm' of t lie.' .Ahl'igo ali n wlhllt~ ym'ic::; from a dark gTc<:lIiHh-yellow to a dark 
, rtl~.t~"-111'O'\,11. 

~o RtrHtn representillg either ~ueccc<lil1g Ordovician 01' Silurian times, arc 
kmlwll ill the ~ltllc-'rOlllbstolle M.(luutuill i{ange, although it il; probahlc, from tIlt! 

tWl~urrell('c:o; of the Lt.tWt~}: ·Ol'dh·ician (Beekum·utuwu agc) Longfellow LimeHtolle, ill 
tht> llcighhoring rUllg('s, llol:thcast allll eust, that depoHits which then may hayc form
e.1 within thc 'l'olllh~tollc urea. were later rcmoved, before being incorporated in the 
~~edilllt'lltary sl\(tCes~joll, So it i~ to he infcrl'ed that for the grcnter pm't of the ·many 

. : 
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.. ! 

; smtece(liug millions of. ye:t.rs, auel until Dcvollinn time"thc regiou remained '·above the ., 

. -~. ~ :, ~\':j;:i;r;c~r~:'~::;- :i::~~ the l:'(tU cxtcmled it:; realm into the regioll aguin amI the 300 or : 

:!l" . , 

-( 
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. 500 feet of sediments llOW desigllnted tht' lItH,tin Limestoncd, were thcn laid dOW11 . 
A gl'C:lY :-:au(l:"!tonc often wcathe\'ing friab!e ,amI ill t.hickness at 110 point ob::;ervecl ex
(>ceding 5 or 6 feet, l'rohahly represents the ~tralld-deposits and basal-conglomerate ; : 

, ! of this sl'ries of s('<iimcnts. Considerahlc shale and Home s... .. lldstone oeeur in the basal--:--;
portion, ahoye the gray s:mdstone Hill, hut limestone predominate alid the bedding . 
h('~omeR »l'o~l'eRsiyely thicker toward tht> top of the formatiun, These lime:5tones arc 
(lense, mainly pUl'e lim(~; (~oIltail1jng only little maglll'sia, mul generally clal'l~ in color, 
UJltl next to the limestonc in the hig-Iwr ~If's07:oie series, the darkest in the Tornb-

, ::t<,lle :-:cric$ of Rl'dimelltary roeks, Tho the general color is hl~thdl gray some of thc 
i. :-:tl'uta arc gm.'·. . . . 

. : li'o~~i1~ m'(~ .. IHllulallt. ill a llmllh(~l' of the uppel' Iimm;tolw lwd:.; and ·usually are 
. ~ilidfil'd,:,o that. etdaillg of the lilll<.'st.one Ity cm'bouat.ed l'aiu ",atel', Itring:; the fos-

~il::; iuto r('li(~f 011 the exposed cdgetl. of the stl'Utu. ::;ollle layel's arc largely composeu 
of little two-"ah'cd, lcnse-shaped, fau-ribbed shells of a little llrachil)O(l (Atr)1Ja 
Reti('.uluris) spedes; othcr layer8, ma(le up of coral mud, coutain large llumhers of 
heautifully preser\'ed branchcd, hemi-sphcl'ical aul lamellar forms of compound 
('oral~. 

The hase of the l\-ial'tin Lim<'stollc, til itmcl' hl·ddcd and with included shalcs, is 
CI weak memher m; compared with the capping quartzite of the underlying Abrigo 
Limc~tone, and so iR OftCIl climinntcd, nlollg' the strike, hy heing thrust baek uuder 
the h('ayi('l' mor(' t!ompetcnt uppl'r he<1s of the Martin, which :Ire also reiuforced hy 
tht> ~till IllOl'(, llla~~iyt> ha~ClI portion of thc overlyil\g E~eahroRa strata, 

Escabrosa Limestone, of l\1i8si~sipJlian (Lower Carhoniferous) age, is approxi
"!atel.,'" 500 fl'ct in t.l!idme::;~. It. rests with · ~.ll<'h apparent. eoufol'mity upon the l\Iar- , 
tlU LUllC:-:tOlll' and WIth so htt.1e (~ontrast hctWC<'l1 t.he l'o<~ks of the t.wo formations, : 

r that tIle eX~H!t line of (lemarkartion is often diffk'ltlt to'fix, exeept by<foMilH: 'B1it~ the .. .. j- .. - . 
1 ~~K(~ahrmm li!nest()l1(~ is to he di:;tingnislacd oflwrwist' from till' Martin limcstotH' by ·-+-

Itt; gNwrHl IIght.er (~olor 111)(1 f.he }'mnarkahlc masRh·('tH'~s . of itR ha::\al 7fl Ol' 100 feet. .-~ 
J3 
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I .111 nil llutCl"(.Il'pillg~ thiN POI'UtI" :lpl'l~ar6 a~ :t Il~c1~l! fOl'lllillg 1IH!lIlhcr ill: Uw KCI'ic:.; of ~l'(lilllCllt:n'y forllUlt.ioll:';, :111" hnt' a rHel~ tll'dele'elly l:itccpm' thelll that 'which mark!i tlw ucnminll Inllc~tollC l>cJlcnth, .Mol'con'!' a l'iaOl't eti:.;tallcc nbovc it:.; haHCaI plaue, large, flat, lenticular, bind\: ehcrt l'lI11Cl'CtiollS:::;JlOW iu the limestone unel crinoidal frag-· lIleuts amI :;lllall couical ~HphJ'l'lItoid cOI'al8 are u:mally in eyidellcc, .Aboye the basal j lUU fcct or :';0 thc luyers of t.he lilllc~t()lle .uecolllc lUllCh thiullCl' ami in uptilted blocks, ! which usuuUy outcrop ill em erosioll-hevclleel plauc 011 the dip slope of the block, S0l11l~ 
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of the middle beds of th(' El'iel\hr(l~H limcstone, viewed from a di::tl\uee, have a <.lis-tillctly l>luish-gmy cast, l>ut <IS a whole they appeal' light gray iu color, Altogether thE.'Y :appear darker them the lfmill hody of the EHl~Clhrosa in the Bi~hee urea and arc ~ . Hot ~o «..'()al'~l'ly ('J'r~talliuC:.' iu text.ure !lor so dh;tiHctly crinoidal a11fl are, as the capJliug portioH of th«..' forlll"tioll at that 10Cc'llit.y, hCll'de)" and less easily hl'oken, li'ossil~ 1\1'E.' fnirly ulmndallt and nl'=unlly silie~ifiecl, 
'1'h(' Kuco Limestonc, of llclIlIsylvullian (Upper Carhoniferous) age, in turn rest5 UpOll thc E~«..'abl'oR.,\ LimctOlJe, H(~~tiJl~, a::\ it cloes with 110 apparellt ullconfomlity UpOll til«..' !:altt'l' -uud with JlO lIlwi(tH~ di:l.Ilge ill tlte appc.'araIu!e of the 1.'00;k. also ligl:t ~rny ill ('0101\ tilo .:lS :t whul(! t "illll .' .1' h(!lldl~cl, t1w tJ':L'l:;itioll rl'O~lHJIle to th~ "O)(~r i~, C.'Xl'l'P~ (1:1 f()~:.;il ('vidc.'IIf'c.', rathel' dif!'ielllt to (~.'!Hhli::.h, 'l'h('I'(~ m'el, howey(',', di~ting-uish i ug f(':ltlll'('~, ~twh Cl~, t.he 1.' , ,(~k hi gr!lwrClI lid "A' tit 1I1l1(~J' h<!deled, of f.i H"I', dem;c.or t c x ttl l"«..', 1llOl'(! IH,ittl(~, (lftell hl'«",:tkillg uude'l' the hmmrtc.'r with a 1'i1le:~P.g sound, .1 , t ht.> Ol'«..'\tl'1'<.'W'C of n f('w t It illl:ay('I'~ of pink ish, wl'utheriug, impur(! lamiuatcd lime- i ___ ! stOllC aud ,, "'fcw' milt's of iJlllmre , thill.splitting .,.liul(~lit()I1C, ! '"*,. 

-l . 
... , 10. ... " • 

. Hut pmt of thh; euorlllously thick (probauly regiollally 3500 feet or more) ser-. ~ it's ·of li1llc~tolle heds is cxpoflc(l. but makes up the yjsiblc portions of the fault blocks . ill thc sout hel'll ntul l:)olltheCl~t('1'1I pa l't. of tIw rl'tnnbst.ollc Hills, 'l rrwc> fauual'! arc rcprcl:)entcd by thc fossils, ,Ill carlier and lower, wit.h-eastern af- ; '; 
1 ! fiuities ami n luter, with wCtitcrn,-alld also witilsollle Permian aspects, i 
. ~ . Recalling the figures which have been given for the thicknesses. of the various j . . ) Pnleozoic ' formations, the total original thickuess of the !'cconstr,ucted Paleozoic ser- l ! ics would be ~olllcthil1g .like 5700 fcet, Of nil this but the Bolsa, 740 feet was lime- ~ .;. stone, But, lUuch of the uppcr Naco apparently was destroyed during early liesozoic I timc8 hy erosion, i · i it hal:) beell statcd that the Tombstqlle-.Mule Aluulltaiu H.auge had its inception t ,1 ' by warping Hinl f~lultiug in Perlllian or closillg PUleozoic time. During millions of t ~·cars tollowhig the firlit uplift, the agcneies of weathering and erosion were !may I 1 UCYCllillg lfull grading down thc rclief. At one k110wn point, the Es.cahrosa Limestone i '· was UUCOYCl'C<l hy thel:)e processes, as prov~ll hy the direct seuimentary contact, which the l>a~l cOllglolllernte of the OYc;:lyiug ~lcsozoic series makes with it, Thil:) · occurrcnce of Mesozoic (Comancheall) strat , I 'l~~t lUg by Kcdimcntary oycrlap, UPOll ; .. \lissi~xipl}bll (Paleozoic) Htrata, without the illtcJ'\Y~ntioll of the Naco limcstone, i~ L . found :l..lJout onc milt', nil'lille, south of rl'Olllh:dOlll', nlollJt the Cl'e:o;t amI , sidc :· of thc :,. ;-., .. / x ridgc on whida' U, H, ,Mill, Mon, No, a stands, thc tnOlllllllClIt itself being on the eOll-glolllt'rat«..', . 

R-l't'tillg uncomfortably UlJ011 t.hc defol'llled mad el'odl'd l:iu!'fncc of the Paleozoic . ~ formatiolln, ill thE.' Tombstone Aren. as just :-;hOWII, uml hegilluing with the ~ollglo- ' . JUel'Clte l'cferl'<'Cl t.o, is u thid~ H1tC·ec~8iol1 of (~:';i'(,lItial1y arl'lIa(~('OU8 mul argillaecollR 
I l-it.rata, Thi~ assemhly from its similar Hh'a ti~ra]lhic position and it::\ t:'lhowillg thc ~ :-:ame A(alleral lithologic characteri:.;ti('.s, dearly, :-;honlcl he eordlufcel with a ~.edimell-. j . . tal'.\Y .~.(',.i(·s (l('('nr!'ill~ in til(' Bh.;1!('(, Ha(·t ion, to tht' Routh, wlai(~h has becn <lcl:)ignated _ ~~_ ."~";~h··: ... -+ ... :'-~he ·Rl:~hc(' 01'o11I'-:1IIe( fl'01n -t-1IC" mar1r.E' fORl'il~ -nhlUlClallt ill it::; mi<l-:.;~ction known to ~.., :1. ,i .~ .~ ... J IC-rOf_('-OIlU\llchl' .(tI!.-lJ{!W~r .... Cl'~'tl\CCOllS; a~c, __ Mol'epv('r, thh~ l~~l'ial:e()llgl(}mcrate mem- . ~ . : ·1-"" h(>r,<npwul'd of-l00 feet 111 tlllckncRs, III thc TOlllh~tonc 8.cctton, IS the homologue of , 
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till' ~ilHilal'ly pll:-;itittlU'Cl C .·()lI~IOIIH'I':lft~ 1'01lIlcl:lI. t.lw ImHC or tile HiHh(!c~ Urcmp and k 1I0WIl:l~ 1 Itt' U 1:lIlC't' (·oll;.dClIIH'I'" f t~, 11. is a til ie'" i l'I'eg-lll:lI'-"c~clfl(~«l ,Jc!l'ol'tit,- ~Htrll'mmcl "I' sult''''''''''!:I'' l'oCU'''' ;lSo";;'I'lt'el 11C~\t\tlt~H :\lI.t c~ClItI,lc~H, 1.11(: 1:1f.f,c',' xOlflc'1 ifu'!\( rC':whitlg ~ , . . . ~i x: i IIdll's 0" I\ICtI'c' ill t I i:llllt'f t'I', 
I·'rolll tlU' ,wi lII'c' ul' t hc' itlHtc"'inl it i:::. :l1'1':lI'c!tl1.ly a compOI-;itc! o( ull of the old(!r fC)I'Ilt:l t iOll:O; of thc illllllC!clia te vidllity: 1''' ilgi IIg fl'OIl1 the bmml c~ollglolllerate of the Hols:, to mul illcluclillg the Nne', lillleHtOl1('-thu pl'('polHlerntillgly t!omposccl of frag-JJH'llts from the latter, 
This c:uJlglullIcrate pl'ohahly reprcsent:; a hem'h aepo15it formcd nt the cdge of a rttpidly Hch'Hll~illg :5tl':twl, lIy l'cw()ddllg of the l'Hu'ficial litters 01' soil which llluutlell thc.' lIl'ilrhy hn:-;c-le\'c.'lled Hm'f~H'c, fol'1lwc.l uy 1'1Hllil1~ uway of t.hc old Permian MC>UlJtniu=,. ]l1't'dc.·('e'loISOI'H of til('. 'l'olllhHlmw-Mulc MOllllt.ain Htllig-e. 
"'ith :mdl "" origin it wotlld :O;l'mll I'I.'olmhlc! t1mt :IIIY expoKl!l1 igneous f()nrmtioll~ withill til(' :I""n \\'Cllliel hl~ I'C·(lI'C~Hc~lIt.e" "y pi('('h) ill this eOllglolHel'atc, hut in :t "(tlllpill'll tin'ly lwit'f ~c.'al'c~h 110 Ill' \\,l're found. 

I 
I 

i 
J , 
I 
( , 

llllluedintely o"cl'lyillg thc basal conglomeratc just dC:5cribec.l, is a zone, abo1tt ollc..:fuu1't h itlS thid~lles8, of lllu::;fo::h'e l'etldi:::h-pllrplc, I)alldy lllud-roek, Thc l::ucceedin~ beds are CUI (,lldlc..~$s l'l!lll'titioll of lo\alldstoll~~, ~mlldy-shalcs, shalcs, benclte., altcrnat; illg ill ":u'klle~s (llId great y:tl'iahility ill tc xtm'c·:i. HOUlC' of the sal1(lstones arc arko!. ~;e·. ~Cl1l1l' "1'(' of ptll'(~ \\'('ll-~(tI·tell ~Hlu.l aIlIl othc,'s arc eOllglullIcritic. Colors arc varinlllc." tho ill gl'Ilc..'l'al the h('c.l~ W(,:LtIWl' a light-yellowislt-hrown cast, hut individual hl'd~ lIl:ly h,· · ~I'ny~ hufr, I tH h' ·tl·l"':l-C.~o~t:.:!.., tc!,J ig.hr~Il~I.x.hl'(lwJ', 'j1lw :;halcs . in co~or nl1'~' f"(\1\1 ~'('lIowish, gl'('('Jl~ hl:tc~k, ri:(tdh;h to, aricolorccl shades, '!'llCl'c HI'C some m-
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c'h,dc'(! thiH 1ime~tOllCR, mORtly <lark hluc to hlac~k ill color. . , .A loitgi\,(~ll hy 'Villium p, Blake-ill a pUhlication hercinafter referred to-of a C 1I01{." clrlli(·(l. IH':i1' t.h(~ Pl'C:-;Pllt ~itc of the 'fomhstone Grammar Sehool, shows that i aft('r palSsing through 60 feet of reccnt, ee1l1eutcd-dctritus, pcnetrated 396 fcet of 1 tllC'~C ~I('~o:r.()ie! stl'uta, fh'c hlaeklimestones, one of them 10 feet thi(·k. thc others 2 · :i nl' I<,)o;s, tlw hotto1l1 of tlw hole h('in~ ill a "white lime~toue." Six hlaC'k t\hales. 2 t.o 12 . fcod ill t.hic'kllCRS wcrc alRo el1(~ol1lltercd. . ' . 
The hInc 1iTllC~toncf; (!On~'\ill au almmlallcc of marinc fosRils and, tho poorly pre-H'r"ecl~ dearly :-;how their a~e to ht' lower Cretaecons and their hori1.on probably cor

, 
; , r 

re~l,ollds. tll('reforc~ ronr-hly to that of t.he "1\ln1'al IJill!(!ston~,"in the Bishee seetioll. wht'J'{' tIle.' marinc f:H'ics of lo\('clim('utatioll is mlleh morc Htr()n~ly displayed. 'rhif\ 1i11l('~t(lllt' ?;(lll(' ont('r())l~ in hot.It E:tl't('rn:t 11<1 W ('~h'rn arcaR of the Tomhstone Di~-11'id :1llc1 in thc w('athcrill~ slo}l('s. alllwe alHl lwlowt fraJrtnelltr; of hlack fiilicifie<l 
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trmJks of h'('('~ al'(' C'Olllmon. as at Bishee, . 
Comstock Hill, an emincnce hetweell the highway and railroad, just beyond the westi>rll edge of 'fombstone, is a Ilmch rcdll('ccl fanlt-block, composed of higher ~IeHU1.oic (Comanche) sedimentR, which rests upon a basement of quartz monzonih'. Hcre a thousand fcct, 01' hcttcl'~ of steeply 1I0rthward {lipping, thin to thick-bedded ' limestones, mauy ribhe<1 with }.'romiuellt-wellthel'ing hands of brown chert occur • . A ppnrcntly the original coloration of the 1i1lle~tol1e. as scen where lea8t altered, WH8 claJ'k g-)'a~~ to hluiRh, hnt lJOW iR ill n lnl'g'e P:ll't whitened by marbleization or giv('II a yellowish ('olor ,11Y . gal'uC't.i7.atioll, NearJhe top of t.his Reries of strata, ' where the : .. - l'ailt'oacl Mlts nrollnd the 1l0rU,Crll flank of the hill, sandy :mc1 Hhalr layers are illtel'hc(1<I<'(\ with the heels of 1im('~t.rll(,. 

, ' .\ iIoUJ,null'¥:" of le~s altered lim(,Rtone layer~, in the 10,\\,(')' and mid-section of thi8 . : s{'rics,. -are ·l;1rgcly made up of Rmall Tmn~llihl'alleh (Clam fm"i1y). ... ~hellR • ...f(',v· oyer-au.-'"-...--':', 'L ~ hwh in lc:ngth. At. firf\t. wit.h' Tlhll\:(',-Rmi'RorrlC ano oth~rs, theR(~ ·he.:!lR· ,,\·~rc thO\lJIht to ' !._-.!.- . '-!-= h(~hlllg tn f.1w 10wc1~ part. ()f Ule PHleo1.oic S('IWR. hnt ih(' fOR~ilR l'('lntc it to similar : ~\" ., i_ lim<'.storle strata o(,C'Hl'rillg irl-the l\fcso1.oir. it;et.i0l" ill t.hc sout1wrn end of the 'Vllet- ··:--:r ! %5 I ! 
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~tolle MOlllltuim;, SOlllC tW<"llty mile',-; III Ule we:;tward., . j . 
llctmnorphislll has in lllauy places altcrccl t.hcsc MCROZ?lC str~t_a. to quartzl~CR. , ~ 

hOl'lIr('l~iti~('(1 shu I <"S, U1:tl'hlt·i1.(·tl tlw HII\(,'~t.olle, COIIY(~I,tcd fllldy l-ulw)t)tlli layer=" 10- ; 

to Iltw.tc'uli h'~. :t IItI (~,r('1l ('l'iclofi1.c'ci :mel ~'LI'llC'fi1.c~d pewt: if illS. 
; . P.'olmbh· tlw' mOHt (~(tI'IJlld(~ :llIcl h~:I:-:t, illt('I'I'lIpt(!d C~XI'0SIII'C (,r Uw:;c: Cumanchc 

I'tmt (Sl'C .l\I'c'nI (1(.'()lo~i(':l1 M:lp of tthc 'l~olll;'::;tOl)C Moulltnill.:;), ill thc 'rOlllhfo;ton<.~ 
nl'l'a, cxh.'iuIR with llol'tll('ast<,~l'Iy dip, llort hwnrd frolll ~.hc al~o\'e loc~tcd outc~Ol> of 
th(' OlHlH'c COll~l()merate-to a1l(1 illdudi IIg the most mtcnslvcly Jm~led portion of 
the }4~a~tel'n Tomhstonc Distriet.. Roek::; of t.lai:-; n~e, surface mOl'e tcrrltory, however, 

; in the 'Vestern arca. _ 
i Of thc 5000 fcet of MC~~OjI;oic' stl':tt:.. l'ce~oglli1.cd ill thc Bishee scction, ' -presum-

nbly H 11 of COnHlIll'he ng(', it. il'=.. c10llhtflll j f 1lI0l'C thall n corrctil'olUling :1500 fcct ('.all 

ht' tlifrl'I'l'lItintc'cl in tlw 'l'OIilh~t(llll' l'l'~inll. 'ellis is clnc, it is hclic~\'ec\, to til<! marmcr 
in whit'h tltl'sl' l'cl(~ks h.n'c' hecn ullItilut('d 1>y f"llltill~ HJltI C'l'USiOll, rathcr than that 

:. t hc',· ol'i·ri lIel Ih· had it I<.'~~c'.' t.h ic'k HCSS, 
, In i>lntc ~_ .... _ ..... , ill tIl(~ huck of this l',')lOl't is a p:.lIlorami(~ view, takcn fl'om U . 

t 

. R :\lill. ~lol\ Xo. a, l()okin~ Kouthcrly, ~\\"et!pil1g- thc 'eomhstOlw nilI:-; from -8.outh- · 
wc:,t to nC)rtlu.'a~t. Cllul ~hows. H~ Hllllotntcel 011 tnc ' pidllre, thc stratigraphiC! series, 
1':llIgill~ from thc Bol:m QUHrtzitc to, uncI including the lIeso1.oic (Bishec) se!ies. 
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' '''hilc no jgJl(,ol1~l'ocks wcre found in the matcrial comprising thc hasal COll- j 
glomerute of ' tJw Mesozoi(~ s(~diJllclltury :-;crics, the brief timc spent in scach and the - , ! 
limit cd extcnt of the outcl'OP.;$~\llUinecl. hy lJO mcans should~c ':considered ·~as-eoIP'"-r.. > -' 
(·!u~h·~ _ ~U'<"'~I!:.~.Jhnt thcy nrc not l'epl'eSelltC(1. Such i~l1colls -iutrusives as havc .been 
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f(lUll(l in the rl'mllh~tot1(, m'c.'H, howcvc.\I'. arc all of types. sudt as have hec,!1 ,, 09Servcd 
nt 011(' point or anot.her ('utting theMe~o7.oic strata, and probahly, therefor(', . 

, ~ho,tld 1>e (,()ll~iclcred a~ }lOst-CI'ctaee0t18 i 11 age, -
Extellsivc outcroppings of dark-gray, rathcr fillc grained grallitoid rock, by; I 

field determination judged to be a granodiorite or quartz monzonite, occur .lust west . . !. 
:md ~nttthwest of 'fombstonc uncI reappcars ill a rcstridcd area iu the southwestenl , 
part of thc region, ItR extcut to thc llorth warc1 is uukllown as ' it therc disappears 
hellcnth the ulJnvial plain. 'Phis hatholithie hody cuts all thc scdimentary formations 
mid at C01l1stockHill, whieh iH purt of a fault hlock whicli formed a roof-pcndant, ! 

. into the · qnnl't1,-m0J11.0nite batholith, tongueii and dikes of it cxtend into the },Ieso- I 
. ! . ;d(~ l)('<l~ mid similar O<.~(~tuTell<.~CS nrc known in thc 'Vesterll area of thc DiRtrict. At : ! 

' .j th(' ~outh('l'n ('1ul of the ont(·l'op of pl'('-Cmuhrian ha~enJ<"llt ro('k~, mentioned, it is. in 
illtl'l1l'i\'c' ('CHlt:tc.'t with thC'lll. Aplytic dik(!~ naHI Home Hntall ories of pegmatite, prob- . 
:thly diff('l'C'lltint.('~ ill the filial ('()Olill~ of tIw mass, (nit it ut nJ.lIlY points and in .all 
(lir<.'('tioll~. IJargC' inclusiolls 01' xenoliths, of a clark, finc-graincd diorite' oecnr in it. 

. But. from it~ known field relations little mor(' ('an he "..'lid of the age of this quartz 
t mou1.ouit(' than that it. is ]lost-Cretaceous. probably Tertiary, and that it was con- \ 

n('~t('d ,:i!h the
d

i1l
1
i.tia}1 d,istnrtlhances IW!lichf]>1'10tdIUCl cd I t1!e l)treselllt Tombsttone Moun- t . 

tams. rmsmg an (ISP amng lC over ylllg au ) oc \:s 111 1 S S ow as-cell . 
Its (~ontaet with thc 1ime~tones io marked hy their marbleization and garnetiza

tiem. Thc indieations nre that it underlies a ('onsiderablc part of the Tombstone up
lift at depth. 

Southward from the main exposurcs of this quartz monzonite, and along the 
wholc west(,l'll slope of Uw 'l'omhstonc to Charleston and thCllCC northward in thc 

~ San P~dro \'nHey i~, all nl'ea of qUUl't1. monzonite p(ll'phyry (poHsibly thin section ~ 
( may provc it a quartz porphyry), a little Inure acidic in composition than thc quartz ', ' 
~ ... Jllollzonite. EXPOf;~d by erosion it now forms a part ~f the peclimcntary-slope " aJld-~-
t-(~()lIlitit.lItcx - gl'onpR- of hi11~ :tm()n~ which O '~e~llI' tlu, more pl'omimmt. l'cnks mcntioned l 
1 (~aJ'li('r-ende : Ram Hill, Thc Domc, Mays Hill (Itt'. As indicated Oll- the .. Geolo'gic . i 

,,, 
. " . .. . , . ... ... .... , ...... ... ... -.... ... ~ .- --
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Map it intimately cuts the Mcso1.oic sedimentaries.. 'l'his quartz monzonite porphyry 
ili np!mrcmtlr the de-roofed and much disdectcd rcmU:ll1t of u large d01l1e-shal1~d ill
tnlsion. whicth raisl'd and widcly displa(~ed by magmutic wedging the surrounding 
forlll.atiolls, :l1ld l11(l~t (tcrtail11y must have cOllh'ibuted to still furtlwr deform thc i . 
oldcr rocks in the ~~a~tcrll part of the 'fomhstol1e Ul'ea, ( 

.At · one point. in the 'Vestern Tombstonc DiRt.rid, whcre itR (tont.act with the M c
$o1.oi(t heels it' (tlenrly exposed hy stream a(~tion, it includes many quartzite frag
lll<.'nts and the l\1<.'~m:oic heels in places arc epiodotized and garnetized, Blocks of 
Xa<.'o limestone brought up from d<.'pth, on the contact, arc marhelized, silicified 
and garnetizcd. 

At no point hus thil'\ quart?; monzouite pol']lhyry been observed in direct contact 
with the qnal't1. 1l10IlZ01lit(! nor have x('noliths of the'latter heen found in it. How- ; 
(·,,('r. dik<'fI. a little mor(~ hn~i(~, hut. "ery Rilllilnr ill · ('hal':wter emt. the (Jllarh monzo- i . 

uitc allel nn' uf fl'C'f]ll<'lIt :",(1 wid('spr(':ul O(~(~u .... enec ill the l'\(~(1ill1elltary aJ'eaR. It i~ ;. 
j,rnlmhly n tliff('r('ntint.(' f.'om UI~ fI:tlne dc ~'p-Iyil:g nmgmati(~ res(~rvoir which 'furn-
i~hcd flit' m:ttt'rinl for thc' (Imtrt7; mOIl7.0Ilitc; owing itl'\ d!ffctre1J(~(~ in texturc, most • 
lik('ly. to lH()J'(' mpid ('oolillg :\t :t . highcr l("'(tl ill the olcler f()rmatiow~. 

:Mn~t of tIll' dike:; ohl'\('l'\'(~cl ill the 'rolllimtollc nrea havc roughly north-south 
. f1;trikcs ulld a~. stated appeal' to he rclated to the stage of mngmation wbich produc-

lid thc quart? m0J17.o11ite porphyry. MorN'vcr, the fi:;snre systt'lll which determines 
the eour:;e and po~itioll of these dikcs, as will l'l'{'seutly be secu, also lat.er acted a8..< 

<. ('outr_oJ~ whi('h dt'termilled ~tll<t •• p(lsitio1Wlf most of the metalliferous veins of the . i ' 
. 'r(mlh~tolJ(, ni~tl'i(·t. .ft; - '-' : 

The dikes of morc addic tyjle occur C .ittiug the Upper Cambrian formation in , : 
tht' vicinity of the Emt'rald and Silver Plume ·mineR, about 2 miles Ronth and east of -i 
Tomhstoue, One of thes.e tho not traced out, should pass close to the shaft of the i : 
Pl"Olllpter ,Mille. " 

L-... ,A large oblong rhyo}iticA})orphyl'Y- stock· appears-just east of . the Tombstone- ·. : 
! Bishec hi1!hW'a~- in the sout.hcrn part of the Tombstone Hills. . , . l 
· Fe!sitic or rhyolitic porphyries appear along the highway near Charleston, but 

Ileither thef'le nor the preceding a~idic intrusions have been determined ile age; ho .! ... 
('vidcutly ]lost-Mesozoic. and aU appear ohler than the quartz mOllzonite p.9rphyry ! 
(likes, " 

In the last named locality dikcs, sills, flows and agglomerates, mostly acidic, 
tho ~()me nre di()riti(~ and andesiti(~, therefore intermediate, oecnr in disconnected ex
l)(lsure~. su~ges.tillg by their positiou and r('latiolls, that they arc remuants of an 

I nlder Tcrfilll'Y series, ' a11<1 nlltidntil1~ the lH.'Hrhy quarb monzouite porphyries which j . . 
i nppeal' to cut tlU'lll. The~elast mny be~ thereforc, remnants of extensive sheets , 

I~ . ,~hich once ('oyered the region. i . " 
I Such flows dissected into remnant hills lie a few miles. north and east of the 
: . Tombstones, and well may .represent outliers of formations once o\rerIyillg the Meso-
I zoic beds. now uplifted in the body of the Tombstone Hills, from Which they were 
! . ~tripp~d by erosion, . 
S A Rmall area of Quarternary basalt o('eurR about 2 miles east of Tombstone on 
I. -thc highway . to Gleeson, a (~opper (~amJl in the Dragoon llloun~,ins. about 16 miles 
I eaRt of TomhRtone. . 

. . , ' A dl'htil('(ll'\hldy of tIle relative ages of these ig-n('ous roekf1;, llll<l a comparison of ' 
,. tlwir r('h'(ll!rnphi(~ dl:trac~tcr~ ~ho"ld throw nmeh v;thmhle light "pon the 'rertiary 

. . _. I hi~t()r.v of tlw ')1omh:dnIlC r('giotl :1Il(1 tlw fOI'llI:tt.ioll of the ()J'l~ (l(\}lo!-l.it"s. . ~ ~.. . _. , . ..;. ~ .. ! . .. 
::'} ;G·}~·~~· ~ ~ . OEOJ.,OGY; AXD OR~~ D}4~POST'rS OF THI~ \VESTI~RN · (MI~LLGREN) AREA '" ;. : .; ,. 
, ~.. .. ," ~ . - OF THJc~ TOl\fBS'fONE · DISTRICT. " 1 

:.-'.' . i The Wedterll arcn of t.he Tomhst.OlIe D ISt.l'wt i~ rol1ill~ to hilly and bet\'V~en the 
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lowest nnd higll<.'st point within t.hc milled urca is a differcnce of approximately" 
450 f<'t,t. ~;Xl'Cpt for o('(~nRionnl pntdles uf detrites along the foot of ,dopes and ' in ' I 
tht' hntt.oUls of (h-:1WN. tlw r(lC'k. fUl'llUlt.ion~ u!'c wcll expos<..~1. J\IJ pa~~i ~!i the areAf//! " 
lLa.\:c....h(,~·~U.!J,:1!h~ . :-',~'_~:£:,~I hit! .~,.r _1t!!ll<l !~C ,,~~cl;';.L..JV1..tl'.:h, ~!Olll1cct. WIU, thn ~~. ,:lr1~!~1J.J.!-r~~~Qb- ',:: H .. 
.titollcJl1ghway. (8cc Tupo~I':lpl\1(;,nl :l1Icl Ueologuml l\i;,tp of thc \Vf:Htcrn [oITlh!itorw : ' 
Di~trict, appcnded to this l'<'l'ort). ' , I .. ' 

The westei'n nnd southcrn pnrt of thi,') ul'ca is underluid by a quartz monzonite 
P0l1>ltyl'Y. 'rite llorthenstel'll is floored and flnnkcd by a granitoid roek, classificd as 
monzonite. Betwecn these two Ul'ens is a tH'lt of sedimcntary rod~s-surficially most
ly Mes01;oic; sands.tones-with two or more helts of shale interhedded with thin 
s:md:;;foJl<' pInttcn,-and with orw cxposed r.Ol1e of limest.one. Two ()ut<~roppings of 
P:lI('(l1.nic~ lim('=-,t.ollc OC(''''', Olle p('l\11l'\ylv:lIli:l1l (NiH··n) ill :Ig(~, to t.he north; and the 
ntht'l' )1 i:':l'\i~~iJlpi:11I (.~~:·wah,·ol'\:t) ill :I~e, to f h~ ~m;t. A ~nl:llJ nrml of Mm;o7.oi(!, not , 
illClit'Cltc~cl 011 the map, nl~o Uc~el1l'~, .il1~t IUlI·tlt of Hnde Sum Hill, sUl'roumh!d hy the 

""- ,. 
f(l1arh ll1C1l11.0UitC porphry. PnIeozoic rock=" nr(' helieved to undcrly, in their natural 
l·C'lntinll. ttl<' mnjor portion of tlw arca r.OYl'l·C<1 h~' the l\{eso1.Oic sediments. The 1'1e
S07.(li<, ~tl':ltCl hnn' n I!'c\1('l'nll.\· f{('ntIl' aIHI ro1lin~ dip to 'thc tlm·tllwur(l. Thc PaleozicH ' ! 
nrc ~1ig'htl.\· nt YnrimJ(~e in dip. 

. ~ 
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Scyernl lIorth-sou~h dikes, appearing to he a little more hasic than the 'quart? 
mOllzonite pOl'phyry, the l:ll'~eot rea(~hing 20 feet in width, cut the sedimentaries, jl 

aud one ous~ryed, contin~lCS nOl'th.wur(~ into thc g'rnuitoid !f1011mIlite for s?me_" dh~l--+ 
tnll(~e. In n slJIg-le knO\Vll lUstnllce. 111 tIllS arca, 011C of the dIkes follows a fIssure oc- '. i " . 

i ('upit'd h~· n Ycin, but does not' nTlpcnr to b(' f{clwti('nlly conuc(~tecl \\·ml·-it:'-'·~ ", . ., .-- i 
'rhe dikes show off-scttit_,g lly cross-fal1ltillf{ nnd lllay well hc studied for the light i 

I this mar throw upon the displaeements of y('illS. which likewise show some fault-· : 
"", ",._' ,-,- iUf!. For cxamplt', the generul ()pinionJ~Lth!lt tJw Mcrrimac anel Free Coinage veins; : 

' : are part of the ~'\me n~so\\th ore body, displa('ed hy faulting. ; 

, i 
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! 
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Tht' contact betwecn s.edimcntary nud if{llCOUS rocks, from surface examination, 
where ohserycd, appear to hc intrusive, tho it seems highly , prohable that later 
moYements, such as would produee the fissure s~,.stem, C'ontaillin~ the veins, mnst 
have ('ml!~ed ~ome dis-placements, probably r('snIting ill frncturillg and bl'ecciations 
nlollJ.t them. It would he well to el('tenninc this fnct in cOlluection wit.h the north
~ontb. main ('olltact, hetween tht' quart? monzonit.c porphyry.and sedimentary for-
llIntif)n~. nn thC' M<,l1~1"('ll grollnd. , 

Th<, orC's ()('('\U' lIInillly ill llHlRt.C't' fh:~t1r('~ 01' 1'1IC':lr r.mws, rOlt'f{hly in (~ommon 
north-~ollth Ktrikt~, with n dedd<"d t.cudency t.o nor·theast.ct'ly <l('pnrtnre~. This like
,\"ise is true of thc trend of most. of the y('in fisl=lnrC's in thc Eastern nrea of the Dis
trict. Theil' dip vnl'ies from 90 dC'f!rccs to as low 8=" fiO de1!rees west-ward. CroSS-T'eillS 
like\vi:::e o~cur. ill which there is lcss rf'~r!lnrity in (lireC'tion auel (lip, nnd less persis-
,tenC'e. The \·eills oC'cur in hoth the sedimelltnry formations and the qnart? monzo-

( . 
nite pOl'}>h;yry. (Sec ntt.ached may showinf{ the Veins of the ":"'estern Tombstone I 

Di:;;tl"ict). 
The n,·eraf{c width of the veins mined in the "rcgtern nrea, so far, has been 

uhout ::J to 4 feet. tho, somrt.inl<'~ in pluet's., widening to as Illueh as 10 or 12 feet. The 
walls wit.hin the ('omllaratiy('ly shnllow dept.hs to which the veins have been mined, 
:11'C' neith('l' ~hal'ply n<'finrd hy l'1ickensidin~ nor by gouges. This i~ nlso true of some 
,of the veins of the Eastern nrea. ,.-" - ---- --, .. ,.-.,.. ' -

The orcs ns deep as minen, or t.o watet' level, and to a proven depth of 34 feet be-
_ _ . _ low. nrc. oxic1i1.('(} ors<'co11(lary, ~i1v('r·!!,olc1 oreR. The sih'er_ occurs in-t.he orc-as n 

(·hlori(lc. io(li(lc, hromide nnd or.cn::;ionnlly n R1I1nll nmonnt of ~t1phide, usnnlly 40% . 
nR dllorifle. Valln(1inm iR ~on1('ti1l1es notif'~n "Iv lw('~<'nt.; iron 8m1 lI1nn~nnesc oxid('~ 
(.(,Cl1r, ral'ely amountin!!, to mol'~ tlH'Ill " ~o R p<'r ~cnt, ,:!<'lIcrnlly merely stains. SODIC 
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traces. of lcad ill the form of l\iillWtitc, (Lcad Chlol'o Al'l'\(matc); Cerll:;dite, (Leacl 
l'urbmmtt'); Auglesitc, (Lend · Stlll)hnh~ ); H11cl pYL'()lllorl'hite, (L(~ad Chluro Ph,os
phute). Ul'l' oe(":lsionally ()hH(~I'ved, ntul Ileal' wat,<"L' levd,. small hUII<:hes ()~ ~'re rU1l1lluJ; 
Cl8 high a~ 9~i~ in lead, hnve i>eell mWOllllt.cl~C(l. Copper <:arhOllnh!~ uud :·;Jlwate~ o(:cur 
in trOlc'l's. 

! 
i , 
! 
t , 
I 
I 

Thc gHll~l1C is a1tel'cd country rock, qnul't.1. awl sOlTletimclII harite, or ll(~avy-spar, 
ill apPl'e<.'inble mn0l1l1ts. '('he :n'erng'(~ siliea cont~nt of ore~ shippcd haH hC(;II about 
U~. I' 

l\{allY of thc shnllow gltl( 'iH'~, !II' waRlies, of the arca appear to owe their rectilin- ; 
, ('ar (~ttUl'Rt'S to lines of weaknes5 .. 1etermitwd hy the pO~itiOll of such . structure as 

fault. :-::hC:ll' at\(1 hrl~(:cia 7.01l{'S amI to intcrrol'llIat.iou~i contacts. The f.JI.'lllations and 
f'tl'\1('hll'(,I~ in ~\1('h po~iti(ln~ nrc mm:tlly more or les::;. oh~(mrecl hy ullllvimll and they 
Rh<lI1U h(, l11'o~pe('t<'d ('l1l'<.'fnlly a~ likely plae(!::5 fot, vciJl~, ~hutcs, or leHs regular ore 

i bodic8. ,. 
'1'be 'Y£.:i!£!:tl portion of the 'l'omhstone Distl'ict i;; Inrgcly 1.!ru.!..e'y'~!y'pedJ. There < I! 

has been uo sytitel1latit~ dcyelopmcut of the Ol'l~ hodies and 110 deep IIlIll111g. No cen
trali~cd workiuA'S for large i'cale oper:\tious, sneh as, cross-euttillg tthe country at 
(Lepth. fot· It llluiu working shaft, to transect thc parallel north-s.outh vein system and 
the den~lop1l1ellt of these veins rilong their entire strike. 

'1'her~ i8 little doubt that hlintl veins will he ellCOtllltered, when cross-cutting at 
(k~pth h dC·lIc. 
CONTL.'TGA'l'ION Ol1' TOMBSTONE ORES BELO'V TIlE LEVEL OF PERl\IA-

: . i ~.ff .. ~' ......... ~ ~ ~ '~J -O..._ 
. :~ .• , ~ 1 ~~S'l' \V A'l'ER. ,," ....... , iii . -. 0;, . .., ........ ~'!i' .. "!.~ t ".v" <:?,.t'!.,,"~~ . 
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.At. the time of the sillldug of the Boom shaft to· the 1000 foot level (See parti-
I (~ular~ uuder discns~ion .. \Yat.er ill the rl'omi>stone Mining District"), netive work' 

ill Opcuillg up and milling of the ore helow water-Ievcl was in progress.. Extensive; ~ -
bothes of ore of good gra(le were fonlld aIHI shipments ,,,,ere heiug made from thesc : ;. 

! . ores I~~~o~~ wuter, ut the time of the Im;t IJttmpillg operation8, 1906-1910.-1 
! . ' A I'e'view (E. and AI. Jour., J nne 15, 1910; page 161) of the annual report of the i.' 

Tombstonc. Consolidated .Mines CompallY~ rl'olllhstolle, Arizona,' for the year ended I 

I" :::)ept. ;:>0, 190~, sets forth the results of nUlling below watel'-le"el for the yea:r. Devel- . ! 
I tlj:ulcut W tliC (::.~{e1Jt of 4<>4& fcet was done, mos.tly 011 the Contention Group, the I 
I mill operated aud ores and COl1centr~tel:$ shipp('d from 700-8OQ foot levels. "During 

," . this period 'vel"eproduc(~d Hlld treated 15,070 tons of ore of which 10,670 tOllS were . 
miJ1ed and 4,-100 t.OllS were ~llwltcd. Of til<' milliJIA' ure 4-143 tOilS were y,ine ore and 1 
H\'l'l'Cl~(,'tl 0.0-. O;~. ~ulc.l. ]0.5 (Ii'.. ~il\'(,'r, .m.a pel' (~(·IIt. Imul and 22.q per ~ent ?inc.*****". ·t 
The bulk of the 7.in(~ ()r(~ Wil~ milll'd }'l'tween the 700 :md 800 foot leycls, in tthe Silver I 

. I ' Thread mine and was sulphide. : 
t It is reported that ill the Lucky Cnss mille, one chute of ore, in tight ground, ! .. .. . : 

was mined to a depth of 200 feet below watcr, operations ceasing at that point when ( . . 
loose ground, admitting the wuh-r, was eucollntered. t . 

I Present development likewise 8110"'8 ore bodies to and into the water, in many of , 
! the mines ill both the Eastern and Western purt.s of the District, the follo,dng being l 
! :-;ome of thcm:-Coutention, Grund C('utral, Luck Sure, }i~1llerald, 'Vest Side-East- i ,. 
1 ern area; State of Maine, San Pedro, Louise (Raudolph), Fox, Bonanza, Joseph No.1, I 

... ( ctc.-'Vestern. . ) 
1 The followinA' ~XCCl'pb:;; fl'om the report of 'V. P. Rlake, (Opus. Cit. "Tombstone .! 
) :md ih~ ~lines .') furniRh v(,~l'y cOllchlsive evi(lelWe of the persistence of Tombstone !. 
I orc~ with depth nud into the wat.l'l' tahle,' j 

{
" ff:' " ~ '1-- -- . endcr the caption ... tlre+"Contclltion· 1tIinc;"· Bla:ke--stlftcs:=- . -.-~ . ~- .. . -! ~" " ';" 
;( ~. . . i. . c~rn the winter of the .year ]882 I made an cxtcmled. ~l1(l'c~ref\1~ study of ~he ! 
.. -. 'i workmgR of tthc ContentIon, If('acl Ccnt<~ r :\11(1 rpl':ltHf111ht~r :\[I11C5111 (~OlUpany wlth ~· : ! ' \ . 
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the late Mr. Isaac ,K James, the ellgineer and tmrv(~yor, and have notes of the lode 
and ore bodic~ und stopes. I was able to trace these ore bodicd from thc surface to 
the 600 foot l('v('l, .iust. ahoyc thc water liuc, ami fn note their continuity and satis
factory evidence of the downward extension of the lode and it~ ores into 'and helow 
the water. I was not IH'csent when the watm· was. lowered by pumpjng, but' in com- I 

pany "'itll Mr. James had prcviously becn to the ]nwest winze on the lode and saw ~ , 
a strong lode of quartz extending into the watcr. It had thc appearance of being 
]ea<'lted out ut wuter levcl and for a' few fcet ahovc it., as if by Hcasonal changea of thc 
water len'I, the ores had heen removed, le~lVillg a cellular skeleton-mass . of whitc 
Quartz. The inference was unavoida.ble t.hat (!rcater depth under the watcr would ! 
show good orc in the lode." 1 

'It. 'll!.e coneen~us of op.!nion :tml statement py competent observ~rs al~d judges at J ! :t ~ 
thnt timp. '~,;i(r'f;it}(,f'-iR tl!!!t ore~vnlJJ.mL~i.UJ)c·n.!~~iJlt.~~.i_~,~£..d i!t}l~pt~. Thlt.!s m,l: !>e-l{ I 

1icf.nIHo. It i~ haf;('cl upon the k?lnwlt~d~e gained ns nhovc Rtnh!<l llml upon tTle faCt ! 
t1~at r1l:lVP I't'Ct('ut1y vi~it('(l (li~ferent part:f.~~f the GOO-foot h!vel of thc mine, wherc i 
"'lUzC~ have b(,Cll sunk to :nul mto th(' JtJoomHl 1I0W covered hy watcr and have seen ~ 
!;C'od nr~ there.:< . i 

. i Otlu .. 'r POillts at whidl ore has been f;hown to extend to and below the water were I " 
· } vi~ited by Dll' in th<» ext.reme east workings of the Contention on the 600 foot level, l. '. -

L ." . I, wherE.' two wiuzef; SllOW good ore. I: ".' 

:' . 

I 

, ; 

,,, 

· ' ; . 

.' 

. ,' 1. '; At several points where mining operations 011 ore-bodies ...... have reached water l ~ S-, I le"cl, the e"idellcc of . ..continuity have been highly satisfactory. It.Jv.Duld .. b.e...aJl •. al!.o-~ _., 
- .......... ~ ,~l!!al""hL~.~~!.liJ~gj[JJ.HLQ.r~::L&f)J~berally: .. fo~·wecl aboveJvatcr did not..~xte~d :with .eql,lal t.· :: 

i ~ h IQ l)(:~\V_its_l.cxc.V\·It is g~ologically certu in t:lta t the .lJ.l:,£se.!.lt s~lrface level. of the :' .:' 
· 1 (~otmtry IS much lower than It formerly was, tIns lowermg or cuttmg away bemg t~e "":""'.~, 

~ . l'e~mlt of the mighty erosive agencies to which Arizona has been subjected. The an- ; " '. ~ ' 
i dent ~ul'fnc(' was prohahly' some hundreds of feet higher than now, so that the ore: I . ', 
I deposits w(' haye been able to mine were once below the ,vater. And if we lower the . 
!' water artificially we may e~l)ect to uncover ores as rich or ricl~er than those uncov- . 
i , ered hy the gradual subsidence of AJ,E.' water from natural causes. I : ':: 
: This question of continuity of ore below water has. been mueh disctHo;~ed. That f . ' 
i the ore should ;;0 continue, thcort'ti(!ally has been sufficiently stated ann f;!".own. But), I 
I .ilis !!2:-'. ~l11l!!ter.-~( f~ rathcl· thastheo:or. While IIOt presoi.n1 when the two Jrreat~' j ... ' .r pumps were ill actlon, one anhc Hrtllicl central, and the other at the ~llt .m~,ion, I i 

l ( 

: am mOf;t creditably infonneu t'hnt Gte water was drawn out enough to permit of I ·" 
I willzef; being sunk at intervals below thc 600 foot marIe for the purpose of testingll. I ' 
I the lod('. Owing to the hroken ('harn~ter of the b,,·ou11Cl, thc water rc(~ede<l at point~ t . " 
! quite remote from the Rhaft~. almost. as fast as in the shafts. ' t , 

High grade 'gold ore was found in, the winze upon the east ledge, about 400 feet (~ 
, north uf the Cout(,lltiOll pump ~haft.XA letter from the then president. of the Conten~;. '1 

. 
./ 

" ~ : 

ti?ll C'()lllpallY stated that at a depth of 75 feet in this. winze, "a drift wa..; run for t\. ~ 
I du~t~!ICe of 140 feet., and that the ~ ~c..e.n tl},e!.~~~1!! a~e~ras:ed ?Y..~' .. $!qg i.n" g,~!<J u.~r A,,,,-.A. 
, tOll. Or(' of excel1('nt p:rade was found 11l other wmzeii but 1111s wmze was the only i ~ q 
~ one in which considerable drifting was done. I, . i ' I .' , \ 

L 1 tt Anotfhtehr let~er: "Wte
1 

ar;'OrOufnllitngl a ldriftdon this 't~est ledge Inolrth~ard from the ! 
., l 
~. ' 
~.~ 

· t . 

". :0 • 

. ' 

,', 

" ! )0 om 0 e Wl11ze on Ie \) 00 eye, an are getmg a gOO( s lOwmg of ore, an ; 
l assay from which. reccive<.l that morning showed 22.6 ounces silver and 2.9 ounces l 

: i 
,::. i " 

f 
I · 

. ' . ,. , ... " , 
· ! 

. . ~. f 

~old. or a total value of $71.2-1, figul'in~ f;il ver at 50 cents per ounce. Another assay rc- l 
cteh'ed today also shows the same strikfng high proportion of gold to silver, which ~ : 
we are finding to be tIle rule 011 water level." . I 

Referring to the "Grand Central Mine "-he give'S the following important facts j 

.. in regal·d to the extreme southern portio.n of the Contention lode :_H ~{r. Gage, as · l·:." 
10 .. ' 1' . . 

I 

. . .. . -_ .. _----_ .... _--- ._- ... --........ -.-... -.-
~ " 

. ........... --.~~ ..... .... .,. ... --~--- , :.;. ; 

'.: . " 
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.... ," . .. . . ' " . . .. :'" : ... : .:-. : .... '. 
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~~po~t On Mellgren Miues-B)' C. J. Sarle, Ph. D. 

} t-· --" :~< ·. I . ore developments, aud at my request iufol'med me regardillg the indications at the . ':' J~<~' : ':l . . ~ ' . ...... :.:J-; . sou~h el!d of the property, where it. is believed that thorough exploration wil.l reveal '.'::.1: \~ ; ;1 ' . ~ ' . ;. ~; .J .- bo(liea of ore yet untouched. He wrltes:-'We found some very good ore bodles near :: ' i ~ ' .; 'i .' . \ : ': ~,-:. : 1<; the southwest comer of the mine, which I have no doubt will extend. below the wa- 'O;'l :;<., "'"I ': .. ~,: : .>. :~d ; . t.er level as it di~ in the north end, but ~ot quite ~s large bodi~s. In fac~ we have·" .J' <~: .~ ; ... ~ ..... ::_: . ~ ' " three ore chutes ~n the G.rand Central Mme. One I~ the extensIOn of the ~ame ore , t ' -:- "C' .' : · ... 1 .. hody the Contention had m the south end of the mme. One to the sout.h of and ncar .. ! : ,;. . : ... . ;:" '\ .' : L ' the old workin~ shaft, and the third near to the southwest corner, whlch chute ex- . I.: '\,· ~1 .. : : .;~: : .". '"~ : .t . tends partly into t.he Naunkeag, a side line daim on the west of the Grand Central'/\\ ~. : · .,.: .~ ~ .':" : ',:" . ' f ' ; ~ Y, The above data and extracts from th~ rcport of W. P. Blake prove the doWD-· .· 3l!" ,~ ':--' : ' :; .,:' ~: '. ,~ . . ' ward continuity of t.he ore~ to and into the water, in'these Eastern area mines, and ' . .'i..< . ':'; .. ': ~ .:~:> .'J,: . ·t.here is no doubt ns to the ored (~olltinuill~ to great depth. Additional and corrobora- .· f !.:'i ' j : . .( .. ~ . .. .:,: /:' : ti!e descriptions .of the continuity of the ore iuto the water in many of the oth~r ; .. l>~~}~ .. _ ' .~'. '. ~~ .' . . ' ~ : '. mmes could be glven on past devdopmt'ut. ~ .'. :.'" J : ,.' ·1" ... :.>;': ...... , '.: . The ore at water l~vel ill th~ V! estel'nar~a. and the ~ellgreu property i:1 di~uss:. : :· .• I·Y .. : . ! ..: . . ,'.. ' . ; : ; :: cd lluder the latter tOPIC '" DescrlptIou of I ndlVldual Clntms." . ' . ' . i . ~,.;~ . . ... >.' ." ~): t GENESIS OF THE 'fOMBSTONE ORES. . .. ~ · ~ ·'l : ":i.:~ ~ .. :~ " .;." "':/+'.':;: .The formation of ore deposits, such as we are considering in the Tombstone Dis-: ·:. : . ~:; i .... ~ ... ,. :.~.' . ':. : t.;.': trict, ill. source,. are attl'ibu~bl~ to volcanism, that is, to so~e upward movement of . . .' ,~: .:\ , .. ~~;., '" ',:':- 'l ' : ' ~' lavas, .d.!fferelltlated deep wlthm th.e Earth'~ crust, from whIch ~egregated .:\11d r.l"ee~ .; .,; ;~~> . . . \ . ~ .. ': . : I ' metalhZll!g elements were e~pelled mto th~ lllvaded o}der C?Ve~IDg formabo~s;~or It ': " ' . l;'.~;:. """ .;, ' .. ' : ..... ! . . ,' may be, mto the upper earhe1' cooled porbons 9f the mtruSIve Igneous mass Itself. ~ .. , , .. ~ .. ~~! . , ···.:.~i~ · · ~/ /. "I ~~': ' " In ~orking out the genesis of the Tombstone o~e~ several obseryed facts must· :,..;:r ;:~~ . . ~>'. :\ "':"_:" :'~ " " be consldered and._ several facts, more or less SUPPOSItions, or theoretical, must be ... :J : ...... • 1. ( "'(;i:':' ; :. supplied to explain certain obderved relations and occurrences. ';;i" ~;:~ :. > .. , . ~< ,r.'·· . 'fhere is an obvious general similarity of the orcs mined thruout the District--.. . ·f :f··,;· i·\·:t _· .. ~-.j ,'r ' . tru.ch , variations as are' observed being attributable, it is believed, either to degrees <!f .. ::: . '. {.,~ ~ .... :-.- " . . ···.· i·.; secondary alterations or segreg~_tion, that is, to the decompositioll and recompoSl- : ' . >i ~ . '.<., . . i · ~ ( . . tiOll of 'primary ore, un~er the o~idizing i~fluence of gravity impelled,. circulating " ;.~:·i~ ~.:: __ .. ~ .• . \" meteorlc waters or to dlfference m depth In the ore (presently to be conSIdered under '.1 ~.;, .~ . '~;,. , .;< ~ . the discussion of the Zonal Arrangements of :M:etals) at which mining is carried on ' .... :: ,:. ~ ! .<, :.':>' : ~_ '. r·:. -dependeut 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 ,: .' . ; ~: :' .. : ,"';:": .. t'" more or less orderly chall~e in the primary ~onstitlltioI1 of the ores and a sf'<juent · _' . . ~. ":: . ".':' .. ~ .. : i-., alTallgemellt or zoning of the metals. outwardly from the source of mineralization- · ~: . ~~ . . ' · . ::f(',~ ·'· .J< . ~ither verti('ally or perepherally and e:t-centl'i~ally. . ; .> " ~': ~ .::: ;~ J ' .. ;. ... :<.::. :..? :' j f . . : Another circumstance pointlll~r to tlle community of origin and a single metal~ '.;> ;.~; ~: :...~/. \,~ .. :;. 0.:: logenesis for these ores, is the fact that a common-parallel, northerly and southerly "; } ':':,l ; ;·b :. ;: .:"".· ·:".' · trclldiJ~~ S!ste~l of 'fissures ?~ shear planes proy~dcd the usual pathway for th~ a8- : ;L·.'. i~ : " : ' " ' ; , Y f '~' '; cent, dlStrlhutIon and deposltIon of the ore-fonmn'~ elements, the other .. avallable ., :l ,':\ i': : ~:~;~: '.;)]~.~,~ . '~~ ' · s!ru.eture~, which alltid.ated .this fissure-system. such as. fault-planes, folds 'and brec- ' ' r ~: ' .".: .... ' . . ... .. clatIons, m Rome ca~es furmshed controls. And tIlat the master system of fractures .'- " .'. ":'.;:. '::. < ~ ': .. t '.' . occur not only in the Mesozoic strata and igneous rocks of proven later date~ repre- ." : . <~, " « ':':': ;i: ':' .5entinJr two succes.sive major intrusions, narrows the date of form"tion CJf these fia: ' ':"" ~" :' ~:~: . ' ... ~:J ... : sures down to a ra~h('r late p<'ri()(l in Tert~:\ry time mld quite d(~finitclv places the" . :' '. ~ ) ' , ): .~ :,! ,'> fo",:n U(>" of the. '!" m hrton. orM in 0 lose sequ enee with the younger of these two in- : :~ l :~ " ··:.:;::.1 :::":~-?'~ : .·I··!.:~·~·trusl;~:~; is ii~~~~om for d~u~t 'tba~ the qu'~rtz mom:~nit~_-o~- . granodiorite -:'~nd~~~ \~,:(~ ~ ; .. . ./ .. ~ .j -:" the- quartz" mon~omte porphyry. deSCrIbed carher, are dlfferentIates from the same '~l-'!" " • • -. :.: .. !.:.': t ~: . magmatic reservoir. And. it will be recallefl t.hat wllile it was stated that tho no di- :" :.:; , ~::;::j(/~} .~ t;\:rect contact betweenth~8e igneous rocks has beep observe~, yet it is.:quite eonel~8.iv.~ -,.:; .. :;:{':~~ · r I ~ " , . • , . , . , . a J I . . .' - . . , '. ·1 · ' 
;:;}';/;\"f.ti~~&;.·~ "·~- ·, ~~ "" ~~_,- . " '" . .-.. :: . '. " .' ..•. ' .. ;., :- '~~,~': -:' ;~':';;';:'~;.·~:-~.~:d:; 



\ l .. i':' ;}.:" .' ~:-,. :::;:~ .. ~ __ .".. ..,L': h' ... .. ~ .. ~ : _~ .... ~ .. ~';" _ .. , .·_ ::'L~ ... "?:.:·: :1 ~~. Il.,'".:\> . '. ,'" . Report On rv.eligron M;n .. -Bv C. .I. 5";1<, pl.. D. " ". :, :-::~'q~:: :'~r:~ >:-: ... < :'.: ' : :.\~'" . . .... -. . . . .' '. ' . ~ :. ', .~' ~'. ,.-:>' ~}.' ~>: .. . :~':.:(' ·· ·· Iy established, by the dikes, appa~clltly \~ery closely related to the quartz m(~nzonlte' ; 'I' :'; \o:!J1:. 77'i :··. · ~ . ' porphyry, wIuch not oilly cut tJJ.e MesozoIc strata, but also the quartz Dlonzomte, that "., · "~1}t·:.: ,~ '.' .:.; .;.: {. the quart? monzonite po~Vhyry is y~mllgcr. 'rhisw.ould then conhect the formati?n . ' -: .. i, ~<: :."~' :~' <,. ; j of the 'l'ombstone ores wIth magmatIC 8urgence wInch placed the quartz monzoDlte . .. f·".·" t:~: · ~·~;::~· ··::. ~t :" ·(". porphyry and, therefore, occurred as a late pha~e in the fonnation o~ t~e:rertiary, · ·; ... I< :~ ~l : ·. ·· :;:.V:··./ ~:: ~. ;.IJ.'ombstolle-.Mule Mountain Hauge. ~'urthenllore that it was very late, IS mdleated by .. . !-, .... ;:: £cf~{ ·~ ·. · :~ ·~:~ ·. ~ ·~:·· the small amount of deformation found in the 'l'ombstone ore bodies. ' . :':" .~.;: 4j-[" :'·,{.t:r J'~ ; I·~< :,:: ,, '.rhe formation of the north-south sy~te1ll of vein-fissures is attributed to loss ~f .. . J ;:<:: ' :.~ " ". ' : . . .. ~ : ':" ,·olume with the mass of quartz monzomte porphyry, due to loss. of gaseous turgl- -. " I' ~ '.: : ~~,: .:.~: .. >: .' I, .' !lity ~lld shrinkage h) cooling, resulting ill settliug and cracking hl the upper zone,..· . \ .~.' :: ,!;:;.r.:" ~:' . ;:'" .> .:. III adJustment; effectmg not only the upper already cOllgeale<l part of the quartz:: ·, .. r '~~' I:>;::; ~::~ ' '.; ~ monzonite porphyry but extE'uding to the iu('luding sedimentary formations and the . :<: <1 ::-": :: " . ~ .. ';:. '::~:: quartz monzonite. Later a momentary reSnr{!ellCe led to the upwelling of fresh lava) . .... !:t'1::C '~> ."'. ::",'7 / • . and the filling of manr of tbe~e Hhear or fi:.;~u~e planes an!l. some of the older f~ult ~" "" '~'; ~0i~:~.;';.;;<: . t~·l)!a~es and th: fonnaboll of dikes of very ;~nmlar eompombon to the qual'tz .. mo~07 '~: }1':;\~: J;~ ......... , .. ! :" , . lUte !)orlJhvrv. . ... . ',' .. ,. .. 1- ; 
c,.\~ . . ;t!I"'I ~ " 1. •. ';.... . " . • • 

'. . . ' .~!":-i ~l:~:!!;~::: ;:~~\? / ... " :" Fol~owing ye~y close in sequen.c~ upon the formation of the~e. dik~; afina}:'> h"::; fS\'~:!~'~;':'; ::: ~~':':· :?::.:depth dIfferenbatIon of the monzombc ma~ma led to an upward mIgratIon of 801u-.~·:r: ':.' " ~~.~~:f..\;,~~~: :.:~.:~. ':,':- . tions .rich in metals, amI ores were deposi "ed on the W'all~ of fissllre~, in part already :;..:: r •• f-':':;"~" ~' .. ".t;~;_ ·:·:~ occupicd by dikes; in t1l(~ dikcs where fr~l(~tnrcd. shE'ar("l or l'r,~(·eiatpd; in replace-:·::-:-. . ?:> .~r~·:.<;:{:- . · ' t.: :~·::~:· :: .:·able beds"in breccia ~Olles alo.ng · the .. fissurcs, and in the ·anticlin.al 8tructure8.,,,,~.~,~:i_ :. ' ··l i ': .;,.. ~. tl'\.' .• J . .': , .... . . ' : .,. ~ '0; 
• ... • • -. -('t ;~. ""it """ ~ ., .. ' . ..., .{ • '~ # ""~ :. '!;; •. ~ ,;", . : ~"'. ~ ~·:r:~.z':';;.; " .... . ;. >_: ZONAL ARRANGEMENTS OF THE METALS AND POSITION'OF THE. ' . ". '. ; .:·.<:·::::.i";; '~~ '::5~;.J :~} .. :~~~:. ~~> ,MELLGREN VEIN IN THE ORE OOLUMN. . '. ;" "'. ',;':><':::, :~+~ i..:.; .. •. ::.~: ~, ., ..."... . ~'our widely spaced, great metaUogE'nic periods, the results of as many ; distfue~' . ,.: .~ .. ~~ .;~~ .... ;, .' .. : ... . : .~ . ,::; regional DUlgmations, are rec?gnized in the ~eo10gic history .of Southern . Arizo.na .. ;·~~-:-: ~~.:;;~~ :!:{ c-. ~ .. r·, 'fhese magmas were copper nch and the ~~)Urce of the deposlst of the ~oted ca~p~~~:~ . !~:ii 'J:~:.~:.~( ... '::; ·.: ... L::;· of the gre~t "Copper ~elt of Sonthern. A_~lzon!1'" They als.o produced rich .and 8lZ~.:-;t;;.; ~~?';!! f..J .;~; '-:·· ::~.:~t~ !;.'~ able. depo~lts-o£-~old;··sllver;-.IetCd,md, ·m certam phases, conSiderable dept)sl~., of. ti.I~. : {' ~.~\\ ¥'.JJ'>~<: '.>,. ' :.:' ; rarer metals, such as vanaduun, molydmlllun and tungsten. ' . .. ' . : :: . :..,i;:.t . ,.. , • •• . t . ,. 

'. . " . .. '~ ~;~ ~<. :; .. ~.j.:.;.': . , ~ .:':. ' The prediction "She'll go to copper with depth," often heard expressed by min· ~. ~t~:( 

i
;;:.;.,-:.;'!/.:·. : ~\: :::· ~·: !.llg men, ~n di~cussing properties in South~rn Arizona, ~hen ' ores. i~ s~rface · show,:, .; . <-(4 \' .: ,./ .. , .... {.'::: ·::t~ ~1'1t:.~al1d ~n nune dey~lopments are gold, silver, le3:d or ZIDC, qr co~bmatlons . of these:, ( .. ~!<~~. t . ~1 ~~· ~· ... ·. 1,;· · : . ~ :: III value, IS. a recogmtlon, based UpOll many observations thruout a Wide extent of coun-' ~.: :/f? fi ~\:,:;,:~~;.~~: ::. Y:" try~ of the almost invaliable occurrences of copper, where conditions for ore formations : .. ; ~ .. :;.~ 1;i' ··~~·~~ ~·T:'(·~:;· . \):.hav~ obtained-most important inits ~~ril1g on the matter in hand-' andalso, implies:. F ': ::;~~ ~!' ,.;~::;.:>":~;~.~ .. ~ :~~ .. ~.a clearly marked tendency in the depOSItIon of the ore minerals to fonn a zonal. ·ar-•. ~ > ~.'~.<;: ~_ : ~·!\::~t·: ::~ : :5<';· ·~allgeDlellt of the mE'tals. In t~i~ arrangement of the metals,. that of lead', zinc .and co~:·~.; . . :l.~ ~: .. r ·,.: · .}; :·~.\.;~:.~per usually are .the mostdeflDlte. These zones are 'grada~lonal or overlappmg ho~- ';" ; :.::-js < .~ .. ':' .;;. " · :. · ~ : ('ver~ amI sometunes apparently there has been a telescopmg of the zones of depo81-:~~:" ~~.~: := ~!;. :< · '·.<;.~.~1~ :;; .j ~,. tion. This tendency to. the s.egregatio.n of t.he metals in sequence of depth-zones, may'.:~, ~;r( 5] " "~ " ~" ':': ""~ '< f~?, be explained, if it is. assumed that the compounds of the f;everal metals took place ' ;~;.;, ~l. '::' ~"'. ~':'I~ t l1nder different. but more or less critical temperatures and pressures. While the · gra": ,:\ ~: ~ :::{~:i ~.:: ;~.~>:.<;) . :~~" .~duation in temperature and pressure required to bring about this. zonal . dispo~ition;~ .. ·· :.;) ~.:.(' . '> :;·r·· most naturally should be a..factor. .. Qf depth,Jeading to ... the-- super-imposing of ' one '~:~ .; :::~ ~.:,,~~"~.J" ~~ ·r' .';~~m-etal ··zone":upOn the other; the same graduation ill temperature and pressure, it ap-~' ,.' ~ /':~; ~.~' :<: .~ ,:;,,,,,_. I>: ~p('ars. may blkE' place laterally. or ex-centrically. judging by the peripher~l position ~ : ' </t ~~. ' . ~ .. ": .. . \: . ' . ' o~ !.Ile ores of other nwtals, to those of coppcr, often obAervcd. . . . '. ; '. . ... : .. :. , "::.i:!j 

~
~ ~: ~ ' .. ( ; ' :.~: .. :;!:: _ : :.: . .'Ulltler .n cOverhil;( of rock, Aufriciont in thi<~kness to ftiniish aml'le ' vertical..r!l:ag~ i:~:~ ;;;1t ~ J·'..'r& ~ti~:L in ~which:-to:'deve!o.p-and to 8~stniJ~,c~r~d\1allt~adation Intemperatu~e ~nd ·.p~~_s811!"e,,·~;:~ : ~:L ::: (_'~! :;.:(..~~; ,~ " . the. outw.ardly .. dlffusf.4· or mlgratm~-lnlDerahzmg-products .·form~a~ differen~lated . ore; ~::- '.: ~ :,: ~,; .. .. <~{~/: ~~:~,~~a,. w~uld find Dl(!~~ perfec! Adjul;hncnts'in ~ones-apd rno::;! ri<finiti!. :In<:l . (:I~a~li>~; t~~;~ 

~~~:J.;i~;ii~~~~~~,:"-::~:/:~~Ji·i~Tf~·-'-~ .. , .... . '~:·~-~~~:=~S~f:~~;,til~~'~~~<\.~~~1fJ1t~ 
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i · JllctalR, as dcpth de\reloIJUlcllt ill milling is calTi<.'tl 011, will be roughly as follows:- · T 
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. \t.Pl)Cl~llost a residi~Ull of q,-!arb uud gold! or *olc.1 aud silver; , changing dO~\'llwa1'd ~ to ., . 
sIlver-lead-gold, usually With some ullhJUomal (grny) (~ol)per and somctImes . With f · 
cOllsid<.'rable mnllganese; t.hen to lead, wHh decrease of associuteci silver andgohl . t.·· ~ 
\"'alues; llf.Xt to lead-1.inc; then to lead-zille-(~Oppcr aud finally to copper iron ore. '£h(o ·. l ... 
primary form of the:-;e ores is the sulphidc. 'rhe sOlial succeg,~ion of metals ill del>th I · 
could be carried farther, but ha~ 110 special upplieatioll herc. I';rosional stripping, : 
}lost-metal faulting auel e1'o:-;ioJl~ JUay haye. hrought uny of these zones to the surface. r 

This 1.0nal arrangcment of the metals may have been in a large partfobscure{l . ( 
by the destrnction, leaching llud dow1lward migration aud reconst.ruction 0 thc ore, . t 
under the oxidi1.iug actiou of dc~celiding ground waters.. . ~ 

~rI1e tendeu(oy to ~OJlul nrrangement "f the nwtuls a]so may he interfered with, ·. f . . 
. due to tlat' rC\pitlit): (If nK<~('llt of the magma unci Iwur upproa~h to the surface before · I 
(ll'll()sitioll ill a r<'~tri(~tccl hori~oll, It'atis t~ a t<~It'S(~OI)illg of the 1.01l(~S of rnctnl:-;. : ! 

:: t 

. ' AmI n~aill, the ZOlled of metals nUty he estahlished in n latcral or . peripheral ! ~ 
position, in approximately the ~lllt' d<.>pth plane, clue to thc \"'arying position of con- J 
duits controlling the ore formiug solutions, relativc to thc sourcc of mineralization. I . : 

l\{ore(wer ('Oll<titiOllS arc IWllletimes obscrvetl which scem best explained as due ·., ., ; 
to a shiftiug and dcs~C:llt 00f ~h~ y.o~J~S_ ~f d~position by ~yerlal' of higher upon the~.~~ ;i~I~ ' . ; 
..;\180, a r~\·erse ('ondlbon 18 SOtllctulles observcd, se~mlllgly pr~uced by magmatic ~: :. . I : . . J 

• '?"'<t' .... '. ~." ,. ,re-surgellcc and ores of a lower 1.011C thus lap upon ores of a lngher zone. . . . I 
These obscryed facts, dec;pitc"recognized departures from the nomlal sequencc . I .. ; I 

i~l the ~(mal arrnllgcmeu~ of. thc. met.als-; ··exl,lained b.r more 0; less.. th~oretical ~educ- .! · ·i I 

. 
-. 

I , .. ~ . 

~ . 

.. I , 
I 
I . hOllS, fmd valuable apphcatlon m lllClny CHses and otten prOVide criteria by winch the . . « _ : l 
;. . persistence of ore aud values ill depth may be judged and illdi(~es as to what changes ! ... ': I' 

f in the metals mny be expccted to take place, ad mining is carried dcel)er. ..,A ,· ; .• 0:". 
. . As stated before, ehanges of primary orcs connected with weathering a·nd ero- · -: : 

... 
' 11 . Nioll; the dccoll1pos.itioll, lC:lching and recomposition of orcs, may obscure the original :.; ." : 

zonal sequcncc of the metals, leaving the oxidi1.ed products of some ores"' IJerehed, . ~.~ 1 

,,"hile cOllcelltratingothers at lower levels. . '. i 

'. · .. 1· )( It is, therefore, r.~n 110 way surpriding to · find-reviewing, Ute facts : set forth -. ill ·· ' . . I 
the discussion of genesis of thc'l'omb~tolJe orcs, indicatiilg ·~ a ~ single ~ methUogeme . .. / . i 
t'piso<le, and orCR ·related mainly to Ol1e cominoll system of north-south fiSaul'es; ores . . { 

! the result of a cuhnillatillg sequcnce .of differeutiutiollK in a singlc largc, deep-lying f . · 1 
! magmn. in 1mb-n(~idic Ithn~.c, mul (~olJ)l'nrillg t.lw <l(~:«~rit;ecl (lr(~~ of 'but.h the Eastcnl t ... ! 

. • mul ,,\,~tt'l'l1 arc.'uK, :nul riUtliug th<~m . t~~cllt.i:llly ,.;imil:uo or . g.oad:ltiouul-tho diiS- ~ .. I 
I ;,tuist'<1 by sec~OIl(lal'Y ulteratioll, us uotc,ld, to fl!J.!1 tJ.!!!t tl~c ~ i! ~ .clear =!!!!l d~fi!Jitc ~~41 
! :.iQP~ t-;j!lH!~!~~ (~t tll~ .. Jl1~.t~~~s an~ t~l.a! t~~~ 1.~!1~ ~r or~L dCl)~~.~t_~~n l~ Of ~eat v~l i L ! ! tine -n.£.§.S-and moreover tllat the orcs may.be eXJ)e~ to continue far- belQ..W_J1UY . . p .. ; 
i ~ eBllQ.trul either .hx ~!:.01i!2!1, ortTle12..W.£~Jm:~1 to whieh ll!il~~ ift~e-D~§!r.kt : . ~· l 

. ! l~ ~t l!ell~~ x ~ , . ; 
~ In the Bisbee region the Paleozoic limestollea- Abrigo, :Mart.ill, Escabrosa - i · . : 
t are the hori1.011S thus far shown to carry thc cOPItel' ores. rrhc copper 1.011e to date, t ·:· · 

• I I has a provmJ \"crtif'~l thi<~kneHs of HOO to 1500 fect. Some gold aud ~ilvel' ores, bo\v- . i 
, . evcr. oe(~ur ill the O\~e)'lyiuA' Me:o;.ozoic stratn ill thp. Rontil('.astel'll part of the arca, ~ 

. I . ":'hile I~iRbc..~e iK ~1l()Wll ns It copp(!r (~:lIllP, th(Il1RU1~dr.l (~f .. ~OIlN. 'of. lcacl-Hilvcr or.c, .~ I . 
11 f.,i, ~ ,. I.. \~Ith ~muc.~ ~1IU-, mOt: 111111('(1 n.l ~l~·llnll~. rl.'I"1<! OI't'N ~tf . .t.lm ,!,~~u~h~·~' ; D_~:-;t.rl.d (lu .. ll(~t .~~~~lt· !l "'>' i~· :'" .,. 
: .\l .. : . : .t·· ~ !l~\l1°('S (~r ll~ hc.'ddlllg:pIU1l{~ c1cjlOtuts, as. :t t 'l'nlllhNt.Oll~,hllt US' Illc..tt.tts<ttllntlc ' r~l~!l(~e- ~. : I i , 
~! --\ l .'.' .. · 1· , - ~ JIIC!.t bocheN. rhe I'elnta~m()f tlw le~d Ol'es tu tlt(~ < .. opper 01'<S, 8o-fm .. ;ug kilO. wu -to ,,;th~ ::~ I , ~': 
. J . . . ,' . wrltc.~r, uppc.'nr t.o he fllRtnl or ·pCI'JpIaCl':l1. . '. . : ,.,: ~. .. .., , . . : 
:' _ • J ~ or" _, .' _', .. _ • . . ..; , .... -,- 'T - - +-~ " - '. ~ • 

I '3 ;t 
,_ .. ____ - __ , __ • • _ •• • ~ . . . ... ... _ . ~_'~ ' ''' ' • • '''' ' _ 0 ... --: _ _ ..... .. _ .. . . . .. ..... _ ...... . _ '.. . .... ... _ ' . . .... ... 4: .... ... ....... _ ... , . .... ... ~-. - ............. ....... ... _ .. -.--.... ~ 
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Report 0" Mrll~~ .. cn Mincfo-B., c..I. Scrlt!~ PI •. D. 

In tial' 'rClmh~t.Cllll' DiKtl'id, ~I~ Jlrcviemsly :-:hClwll; aJl huriz()IlK from the Bol:;!\ 
QU:ll't1.ih' Un'u thc N~wo lJillll·~tfll.ll', tJw UppC.!I' IIll~lIIh(!I' nf the Pui<!fJ1.uie .icricli aTlll 
iuc.·ltl(liu~ til(' .Mc.'~)1.oil~ (l'(llIImH~hc) Htrata ut f Iw ttlI', m'(~ rc.~"(JKituri(!li of ore. ' ,-

, I· .' : 
'I' '. . . 

" . . . 

· , . ., . It is CXCCl'lliugly improhahly, tuo, thn(- t.he nctnal v(~rtic:tl rallge 'of the byper-
copper orco; in the '!'ombsttme nl'(~a should he UK ~l'l'at aM the known comhille<l 

i : 
! · ~ 

r:;: 
~.: -. ' 

, thi(~kne~ of the F..edimclltary scrie,:;. It may he, cxdnsive of the deep lying eoppet· 
i ZOllC, approximately a IUllf of that thickIWj.;S, say 3000 feet. 'rhat it should includ(! 
I formations rCpl'C8clltillg tlw <mtirc Rtratigl'aphic sltcccsdion, howev('r, may he ex-

plaill(ad if m·('Ulll1t is takell (If t.he diffcl'l'lIt. pm~itiolls the vnrious. falllt.-hlo<·ks ho1<1 ill 
l'l'luti(lll to thl' 8om'l'(' of I1lhll~l'alhmtioll :tud the val'inhle height nf magmutic ascent 

: i . 
1 
1 
1· 

i 
. ; . · ." . 

! ur w('d~ill!-!-all<l withiu n (~I'it.ic·al rallge Cll' ~()1I~ of temperature • 
i . ].;r(l~ion i.tl th(' uurthcrn part of thc F~a~t('rll (Bl(11kcr II ill) urea of the 'romh

. f'. ~tOlll' ni~tl'i(·t Jut8. it i~ i ntcl'IH'('ted, ~t.l'ipped a way a considerable! purt of the . ore 

I 
. I 

~ ,: 
Ii .. ~ ... 
I ~ 

. f 

' 1 

1.(me. so that the m'('r; b(\gill with t.he ~ilv(!r-Jeac1-go1d ~(me-ufld roughly between 
700 nnd 800 feet h. <I('ptll. c.'ut('r upon the J c:l(l-~illc h·:ltlsition, or next lower 1l1etallie~ 
W~ . . 

III thc "~e~tcrll (A-Icl1J~r(,ll) arca, the 400 fE.'et of gold-silver ores., takblg the deep
. ('~t miuf'. thc State:' of MaiuC'. as t~-pe. shortly helow water level, are in transition to 
. the ~ih-('r-l(,:Hl-g'(lI{1 OI"C'R. ('qnh-.. l('ut of the UPP(!I' 700 01'_ 800 fect in the northern . 
l'Clrfinn of tIl(' F:n~fcrll nr(':1. . 

SOUll\ ~lf tlU' '-('iu~ ()f tllc \Vl'xt.('rn nrClt Khow cOllKidm'uhl~ ,~J)!!I.'Ch<r9~~comlarY 
llI:1llgane~c 01'c.':;, lllnmfcstly hrongbt do\~l1 ':'ur,d ~1 .. (4C~u~<I1!,t~·~~..di(rQ~ • l,llgher erod-
ed ~Je.,",elll1 thc nl(~tal ' zonc. 'rhe llumgamfcrous· SlIver and argcllttfcrous. manganese 

I · 
I 

I·!. . ,.. .f , 

t, ·':; 
tv:..: 

i 'f : 
.. . ~' , 

! , 
ores of the ~outhern part of the East(,l'll al'ea, represent a still bigber horizon, in . i 
f'cqu('ul'e. lying aho,-e the silv~r~!Wlil orcs of the '\7' cstern area. As provcd in s~verak-t,..... . 
mine::; this mallgalliferou~ zone is at least GOO feet thick. i: 

C()lU~iderillg the thi(.~klles~ of thc' seycral other zones, brought out by mining de- l 

-- ~ 

C· 
1 '-' 

velopmellt, it prohahly is reasonable to aRSl1111C a thil·klless of 700 to SOO feet. for the . I· " 
! ;"jllC zone; allowing for a lca<l-zinc tramdtioll ut. the top und a zinc-copper transition t . 
l he)o\V. . 1 I The abc.lYc thickllessed of conrse are only aPl')roXimatiolls and there is lllUCh.[j.f! 
{. ,~,~~~~:~~I~~:!:::' ~!:~~ :~e:et~~~i~~\I~h~!~~~~f(~·:~~~::llmc~~56~ f:-£:lJ;~~if;~~r~I~~n~~t ~~ . 
, 7.in(" 700-800 fl'ct. giles tbe tobtl t.hicklles~ of the ore zone, or depth of Qre column, . _ . 

I· I'ot nllnwillt! fur eOPPl'r or~s hclmv, in th(' 'l'Olllhstolle section, llR..21.QQtO 3000 fes:t- ~2 ' I 

all told-and iU!!!!~~_~~~~~.!2~~_:~~~tcr . .x .. . 0; I ~. ; 

i . The MeIJgrell ' property '"lCwe<l 111 the hght of tIllS 1.0nal tluckncRs of the b~l)er- • ' . 
f ('opper .nictallie 7.01IeS :nul pJn<."cd ill its l)roper position in the 01'(' COIUlllU. on stroJl!~ l ' I. persi~tellt fo:trudm'eR, ~lloul(l hayc hclow itH snrfi('ia 1 ~Cllll' of -IOO-jOO fl'Ct of sil\'"er- I, 
i' bold ores, a ~:Oll(, of .Icad-silver-gold. 800 feet ill thil'kllCSS, fono,~cd b,- complex ores 1 
I' to' a surmised t.hi(~kness of 700 to 800 feet. . . . .. : 
J ~ Dowllward leudlill~ of the upper part of the lead zone should produce an en-) 1~ 
I l'i('hllll'ut of thc orc body S()IlW ~hOl·t e1i~tnn('c helem' the prcHcllt )ev(~l of ground- I 
i ~~~ I 

The dcpth, in the 'Ycst-ern at'ca, t.u which' oxidiz:ltion has extcll<l('d is lluknown, ! 
if it iN the smue as 'in the Eastcrn nrea of tlw ])i:5tl'i<~t. it. is at least 700 to 800 fcet; ! 
hut.it is a~"ltIl1ed to hc at Icu~U)OO to 600 feet to lWI'~istcllt primary sulphidcs. ~ 

. .. : ,rA'l'ER IN "l'lJE TOMBST()Nl~ MINING HI STRICT. , . '. ( ., 
.~. . ",-- _ , £, ! ;: ,. :.;)\ .Dluc:h . cliKeuR.')~(.L(Jue~tioILWhcll~'rmnlll'.t.01w Millc!s nrc ' llll'uti(lll<'ll ' id-' ".atcr;·~Jl1 :,:,JI· --';" 

>~ _', .. ,' . I: the En,Ntern n~'(!H, yumJliuJ.(if4 ~ hig ibml, ali in si1\kiil~ "'t.ho·-Jl(lcm'~·Rlli1f~ -t(l-..... thc-:"lQ()() Jo:.."'-""-1 
' . . . foot levcl. whu:h Iii u}Jproxlluutcly , 400 «!ct hc]ow wntl'" levcl, :\ pmupmg cupnclty of- 1 . ' 

-:......... ,: . \ . about 4000 gallons pcr miuutc, wns IICl·c.~HK.1.ry Hudcr penk load. " :~'. i· . 
, I ' u " 1 . , . , -_ .. --_ ....... . ~- ..... ---.... " -.......... ................... ..... ...... .. . . . , ... ... . ... .. ~ .. .. .... ; .. . . . .. .. .. .. . . .... ... " -' ....... .. , ., .. .... ..... --......... .. ... ... _ .. --.---

r . : 
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'y'A TEll IX '1'IIJi~ I~AS1'14~RN ARl~A. 
~()1ll(' pm~t hi:.;tm'~· uf w"t('I' ill tlw l·::t:;t<~I'1I HI'cn, with (!xtr:u~t f.'ulI1 the repOl,tuf 

"". P. Bln"('. will It(' or illh'I'(':o:t. 
EX'I'IL\( '~I': 'l'lle' ('nllll \\'m~ ~,I ri,':.;1 :t fh'y UlIC', :lIIel lIIi11:-; \\'C','C: I"f~:,l(~d UII UW riv-fH', 
tllU:\ iu\"oh·illA' t hc,' lIc.'e'('~~it.r uf :til c'~xp(mHh',! W:t~f,'11 11(1111. 'l'llC!I'c~ wali little in the up.,.: 
pcal'mu'e or the sm'l'o\l1l(lill~~ of tlw ('mill' to xlIA'gc,·::;t the t'Xixtcl1ce of watcr, ami . j 
when it wus stl'uc'k ill the Rnlphul'ct lihuft., ut :t (~o1ll1HlratiY('I~' sJlallow dcpth of 500 1 
feet. it wus u l'\ul'}u'ixe to ull. Otht't' Hhnft~. ill('hulitl~ the Contcntion, Gl'mlCl Central, 
""ext 8i<1c,', Hen,l Centm' ntHl .I~ml'irt, rca,~hecl wutct' xoou ufter, ami dcmonstrated 
tlmt it wu::; to h(~ found ut IIl'ndi\·:,lly the snllW level t.ln'oltA'ltout the Di:.;tl'id. Tho 
minc.'x nt this time W('I'e wm'kill~ ill hi~h gJ'a<ic'! nl'(! h()(1i('~ fUl' nh()vc W:th.!I', awl 110 

,I"uht WitS ft'lt n.~ (n (' .. sil.\· !,'III.pilljr it, n1l( mul 4 'o!lt.illHill~ ':"'\'11 wh,·t: it sil(luld he
('(\111(' 11('('t'~ .oC:U',\· , '1';", Ol'Hwi ('C'II: ,';aI ('(1111)1:111), illst:lllp,( :I jill,' flj' (Iir(~c'I, : ... 1 il'!~ st(mJll 
pm\lp~ (·:"mhh,~ , :' Ini~ill~ ;-,,;0.000 ~:,Il(l"~ ill !H hOIll'X, III.f, 1" nl(~ sllrpl'isH 1)(' l:tI! Uw 
wiHllh'<\WClI of thi~ : III ICHIIl (. nf WCl h'l' I H'Oe hw('cl Ill) n PI'I,'('('1;,I,I<: df(!d. T! t' C;. ,f1tt'fltioJl 
COJl1pal1~· f!U-'1I ,.lIt ill a pla:l!: (IF i~ illC·1t C()J'lIhdl IHIml';' nt H. ' eXIWlllie (d bl~()l t $15V.-
000 ilu<1 ('apHblc of l'niKill~ l,O(l{tOoo ~nllon~ hi 2-1- hours. uml u~aill pumpiug hegan. ' 
"11(1 au attempt UUld(~ to l'\illk, hut it. s(\on h(~('tl1ll(' (·yidcllt ~hat the comhined capacity 

I
n! the pumps WH~. illacl<.>quHit'. 1'11(' ~'r:UH1 , Ceutl'i,) then pU,t in u line ?f l~illch Cor- , 

,~' .; ') ., '! '- ' ' 111sh ptUllPS of 1.500.000 A'u1l01lR ('aplwlt,v. 1111(1 ~,t a ('ost of 1U the nelghborhood of I 
:1!~f" . ~.;~" . ;,"\<,_~~o():UOO.lI() uucl ... .toA'c..,tht.'l' th(M w() , l.'~ctrllhdl plants A':t ined ~t('adily ou the 'i watcr _~ alid ;-,.i\io .;. ;-:-
. i . ~lllk1l1~ h(·low begnn, Hut llnwh yahmhlc time had hceu lost atHl from a laek of ap- l " 

~ I,!('(:ia,tioll c"f t.11C serionsl~c~~ of t.he prohlcllI, the .. ntc of div!dciuls, ha~I g~ne _~!!..~~l- ~, .• ,i,-· .. ,~ 
: ',; I Cll11111!·l~hed. Without retHllllng au ndc<]u:ttc re~c.'rV(~ for cOlltmgeucles. ,I! 19tf·thermore. ' 1 
; ~~.- __ !. there wm:. a hwk of ha111l0uy among tho:ic ('oJl('crllrcl which Pl'cvcuted the attain- : 

'" l '-= : . . 1ll~nt flf the hest l'Cl'mlt:;;. ! j 

"1 I THE 'YA'l~ER ' CONTROLLED. .! 
, A dcpth of ]00 feet helow water lew'l wns r(':\('h('(I. mul it was demonstrated 

t)lUt' the 'nth-t'. (~()uM he (~(mtl'oll('(l; t.Iaat it. was ill fm't. a hn::.i1l ,,;hidl. Ollc.'e cxhaustcd. 
'- '" (~oul,) he he](1 ill (~llC(~k wjth . U lllndc..'ratcexp('nclihn'c..' fo), pnmping. Other--nthle::. than i 

~.'. ' . I' , thc Gruuel Central mul COllt(,llt i.,u tnok ach':mtug'{' nf th(' rC('essiou of the water and I 
" J 

I';, . . :. 
j ' ! . 
L - · 

' .J .' .. , (f" 
' ·6 ' 

C: , -

, J!c:mll Imshing dOWll. ,pr()\'in~ til<' (~ontimi~lwc..' of tht' nrc hel(\.wwuter ancl its exeel- I. 
, . , .; I . "le'ut ~l'&l(l('. B(;th thc.' ,<il'uiul e~~])trnl mul CUIlt<'ut.ion :;hnft.~ w('re verti(~ul. ami it waR ! . 

1 llc..~·('~::;.,l'y t.o. ('I'USt:.-('ut . Cor tl iC'i I' OI'C huciic..'x, 'rhi~ wus ~()iI1Jt OIl awl very rich nrc i 
. i fmultl that ill thl' COlltt'utioll ux:myillg uhuut. !f\lOO,OO pel' t(ll1 in g.)1d .. Up to thiN i 

point (May, 188(;,) the sihmtJoll wal'\ goo,1. 'l'lw 1llill~s wert' still working in oreabo\"e i 
the water, amI it had IWc"l, ('(mdusively showlIfhnt tlw wutcr eonld be controlle.t and . i 

! mining go 011 illdefinit('ly. ",h(,11 a (li:~u~t.l'mt~ fit'e nttcrly dcstroyed the fine Grancl t 
i . Ccntrar hoisting work::; mHl pUlllpin~ plaut, ~'hCl'(' is no douht that the Contention 
i }>wnps could have hcld the water ill c~lteck U10ll(, uftc.'1' this dhmster, until 'other 
I madlinery' (~olll<1 ha'·e ·heeil putull the Gl'alHl ('c..'llh'a)~hut differcnces arose between i tJie companies and pcndillg a r5ctt1CUlcut of these th<.> pumps. werc stopp~d and ' the l · 
i slmft8 allowcd to fill. Fillnlly. through thc (~:l1'('le8s11c8s of a watchman, tIle Contcn- i 

.'1 tion plant tookfit'e, and its (~mpl(,tc d('sh"lC'tioll postponed indefinitcly, the work
ing of the lUitl~'3 helow wat{'l'. 

·-·t' After this Rtleces..;;ioll of di8a~t<'r~. severnl lUls.ll<'(~essful attempt.s to effect thc , 
~ , ,. I , (~onsoJidatiou of the various interests ' W(,TC lltadc. :lml in the meantime deep mining j , 

• : ',1 ,_ , ' at Tombstone was suspended. (END OF EX'fRAC'l')-Ills('rt:-' III 1900 a cOllsolida- { 
~ .; .< ~~ .l')1jd ;. :._1}OIl ~ 0.,£ p.~~t 'of th(' " IU~)jJe,rtir; iii tll~~tel'jl .. al'('a '\\:as' cffcc'hid, ~110~Vll as the TOlIB:~ .. , ~~:: . 
1 : -, -,' . ; ~ ~ . :, fiTON E CONROIJ1J)A'1 I',l) . 'An~IN<1 COMPANY. nllll H1!H1n ~lIIklllg wn~ shu'te,l. 1 
"' 1-'·¥;.f+~+ '1 : -· f-I~X"'n.AC'r,' li"I~OM IU':POIl,'I' OP \V; p~ H. CON'I'I~lTll~D, Hlf~LOW:. ' · ~ ...... C- ~"."" ",;;;,,,~-.,. ! "-"-
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:XJi~"" 8IlAliYJ.'S AN'D !'lTMPS. '1 
'rhe.' r.mnp4lIlY hm~ nh'l~~1Cly t9Cutecl n new shuft and hns (~omplet"d it to water ~ . 

level. 'rhis tdmft ml'USUl'CS 7 feet. by 22 feet ill the clear and hutl four (~ornpartmenbs, } 
two for hoisting and two for lmmpiug. i 

The pumps. are sn}lpliecl by the Prel3cott Steam Pump Company of Milwaukee. I 
, . Thl'y are the dired actiug type, triple expallsiou, with steam cylinders in pairs, of 39 I' 
I inches and 23 inches, and 15 inches ill diameter. Diameter of water plunger 13 incb-
t es, stroke 24- inche~. These l.HllnpS are 33 feet 7 inches in length, 9 feet 8 inches wide 
I and more than 6 feet high. 'rhese powerful pumps will throw 1750 gallon~ of water . I 
; per minuh', whidl is U(~al'ly ()() lier c~ent mOl'e thun t.he comhiiled .pnmpin~ ('"apacity l 
! of thp ol:! Grund Cent.ral auel Cc.mtcuticHl pump8. 'riley will he 1'In(~(~cl at tht! \vater . f 
, ll"'cl iu duun~)ers l'Xl~H\'Hte<l f(;l' thl'lll, and two will·he Jai(1 (IOWll there, (,l.C in re-

: ,Z' , 1 .. ' scr,-e. .' . . 
,. , . • ...: I . Other }JUmps of t.he same t.ypc have been ordcred awl are ~ under construction, 

! that arc proportio1lcd to a 1000 ' foot lift anu will be ready to illstall when that depth . . 
'.--- . , is reached. All of the above will be stationary, and the falling water level will be fol

lowed clown hy four Il'()vable pumps · called siukers. 'I'hese wii! 1m\,,(' 14 inch llteam t 
(~ylilldl'rs, water (~ylill"l(~rs 8 iu<'iled HIllI u stroke of 12 inches. End. pump will thro~r I " 
800 gallons. JH-r miuuh', nn ('XCCSS t}a:tt is nc('el"lsary t.o provide f,r moving them In 
a-;\1(~("ession wi:h()ut ilt,'pping the dischaJ'ge of water. 

~I 
• I · 
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Thcre wjIJ be f01,'.· 200 ~lOJ'8~pOWer hoilcrs... of t.h" Morrison ~o:l'ug~te~. ,~.~l!t~~a! 
fUl'nRee type, (ladl "10' !eet 'm-dlullleter atul ' l:.>', feet " lollg:~Cr\l(le ' 011 wIll-be used fort , .. ' , 

I fuel. (END OIi' ... EXTRACT)~r-~+~ .. ~.,..~ . l 
, Following the above data, a resume of the history follows. The Tombstone C-on~: • I soliduted Company, with the above equiplll~llt. ('oll1ll1ell<~ed siuking and a depth of . i 
! . 1000 feet. was, re,ached. l'hrec_hreakdowus' during sinkiug ('..aused delays and great ex- ;; • . 
: pense. A cross-cut from the 1000 foot level to lmt the ore deposits at this depth was ; i . 

in l)rogres~, but the distullce necessary to reach t.hcm had no~ been rea~hed at the tim(' .' I 
of the last breakdown, when the shaft was. again 'allowed to f~ll with water. The i. 
grouud through \vhieh the shaft was sunk was of a very loose matcrial and · during I!' .', 
the pumping operations, it was necessary to keep almost constant work" in the shaft, ~ . ~ 
owing t.o the cOlltiImal loosening of the wall hloeks, (".ausing the timhers to get out of 
Ih:e. Sometimc after the last breakdown of the pumps, the Tombetonc ConsoJidated I . 

. ' .1 '_ Company was taken over by the Phelps Dodge iuterests and is now known . as the Ii 
• Hunker Hill Mines C.ompany. The Boom shaft later ca~ed in and to-date there has I 

bcen 110 other ,vork dOlle below water level since the Tombstone Consolidated opera- . . 
tiolls. ~Vith moderu electric immps as eom}>ared to the old Bteam pumps, unwatelillg\ .~" . 
of the mines, in the Eastern rrombstone :J.l'('a is hut a question of proper financing~~~ PJ 
~ have gone iuto the ,P,!mping data at s.~n!e le~gth, in view of the fact · that there ~ 
l~ an ullWarraIlted opUllon tbroughout nllnmg CIrcles that the Tombstone '!.,atet..' ! 
('ould not be handled. ~ . .,.. ~ .. ~ ~~ 

: l \VATER IN 'rUE WESTERN (MELLGREN) AR~JA. ..~ . t·· ~ 
. f Now as to water ill the \Vt'stcrll part of the Distri(~t and at the Mellgren Mines. f . 8 t The water level at the Bonanza shaft (Onc of the Mellgren Mines) is at a depth of t. ·: 

. . ~,c . .. , ~ ~ .jo.~-i-,,,, .~ .. 190 .feet .. The water.level at the Boom (Easterll area) -shaft ·.is·.approximately··at· the --, 1-- ..... 
I I' 600 foot level. The elevation of the Bonanza shaft is approximatel~r 120 feet lower ! . 
. . I . than the Boom shaft. This t.heu give,s nn npproxinUlte of 290 feet differell(~e in eleva- ; 

' . ' I tioJl IJ(!t\v(!CIl the water level of the F~a~.t(!l'll and 'Vest en! ureas, thc \V cst<'rn water :, 

: . 

~:. , ri ~: "r".: I(:\:('1 :.;taudiug 290 feet higher ,t!mn the ,Ea::;t.eru wate!")eve!.~_ ... ~ __ ,. - , .... .....-...-rJ .~ :..._ . 
~~~~ • .: 1~ j f ~ . 'I'lle mOIlzonite batholith mentioned uuder geology here becomes important, aUlL! . ... 
~.. . , I a sk.ctyh. w]~i(·h is a PU!t ~of< thili rt'POI't wiJ] g'I'Hl'ltieully illustrute the point I am I : ! uutlllllllg'. (Sl'l~ pag(t ........... ). '!'hn Jll(}UZOllit.C runs 1l00,t.her]y urul Moutlwrly and 'llcal'-

I 36 _ .. _--,----_._ .... _-_ .. .. -.. ..... - ...... ~ . ...... _ ... - "- . :.. '._- -,---~ ..... -. ..... - .. . .... - .. _ ..... _.-..... _-_. __ ........ _--_ ..... ------:' 
~ .... . , . 

.. ', ", ; ":. , " ,I 
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I ~. . . Iy H~parntcli the ~nstcru atht 'V c~tel'n arc.' as. It iii fielf cvidcnt thut this granitoid I ... t. rork is dcep seated Ulld illll>Cl'YiClu:; t () Wlt ter, und ill (~Olmectioll with the 'Y cstern ·1' 
I strudnl'es has a direct bcaring ou thc water. I 

. i ~ 'ro dct~rmillc an npproximutc flow, I couulIellccd "inkiug ill the south Bonau- i .;~ . . 
6 . 

d 1 .. '\ shuft at wnter ·l<~\·cl, with n timull Snow huilcr feed pump, run hy nir furuishc(I I· I by a one drill comprcssor. In this manner I rencbed · n del,th flf thirty-four fcet he- I ' t lnw '~nt.er with a ('olllj)uted flow of 40 !gallons per miuute . .Afol. n fnrthcl' dlC{~k on the : 

• j- • • 

, r · . .~ . . ", . ~ . 

', . water flow I rnn levels to the <1M Mauilln Mille, which shows the samc water le\"el l us the Bouanza. '1'his ~haft wa:;; sunk flOO fl'd IIt'low with au cstimated flow of 100 ;.3 L I Itallons per miuute. 'Vork helow watel' in t hc Chance and Sau Pedro mined (of the ~ : ! ,,"'cstern area) likewise show the sam~ reluthYcJy small f)ow.l ~ll,_thi~_ <J~b:ljt.~il· ~ 
., 
. , . 

I
I . :;~~!.!<!JJr:a.w .. (~Q~~~.n~iOJlsJ .JJ~.a~),·a.ter wHl. h~ .u~' .. ~l~'~\\' JJ.q~:k .fgr}l.t.lca&t :)00, fe_(!Lt).~~9..~ t . . ~ . JI!e pr('~~ut water l£I.d :rt_.tl~~J.flcl,lg!:~m l\~.m~~. \Xlth .. a pr9].,m}liliif nf a_!,nu!:l~. gr~r . L .. 

J , 
I 
I 

t 

l 

, ~ll'ljth .w~t.huut}!Jll!"g.~~ l).'.!!~l)~".lg 0.~~1.-~. rrll.l.~,W~\~~~r Will Itc~ a d(!(~l(lc(tll~Het f() .. uIlDlng ;, .. I ... ttl\( milling Ol'.CcatlOlls... ",: . . .. . . ... - -... .-:'.-=:...-; . ~ I 'rllE-~I}4:I.,I.lnngN" OnOtTP IN (H~NIC~HAI.I.) ~ •. --~--. ;...;::. ::.. -. J . . , I· 'rhe p(wtioll of the 'romu~tol1e Di:;trict (~()\'('I'ed lJy this group iH to Homc extent . ! .. mld~y~l()ped a~ a wlwll'. n lllllllhcr of tI,e (!lniIllR h~l"il1g hut. little work d()ne upon the .. ~ . .-1 ,·eill~. aud 01'(' dmtcN expo~('d Oil thc surfucc. 'l'here has hccra 110 attempt made at ~ ~ , de('p milling, .the d('('pest workings being at t~le R~uth Honam'.u shaft, whieh i!i . :1 : .-clown 3t fel't mto the water; the total.depth hemg. 2:m feetr- frc'~l the collar of the .· ·- i ·~ .. .. . \,.', l ., sbnft.~ ·r. ~::-: l-- • . . '-'d; - '- '~ ' .. ,., ., ~"' -f~ . I x.k'~herc has] been no dystematic devel;'·I)lil~:t!f the orc bodies' ·'or centra1i?ed "';! ' .. :. 
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I war ·lUgR for ;;trg~~s«alc minillg~ operatiolls; such as cross-cutting the country, to .! .. ~ . 
I· eut the parallel ,llorth-south trending. vein systeIll,_and the developm~nt , of· these ~ -: veins along tbeir entire strik~, the: wOl~k so far·· done bcing marc.. in ·tne-furm of what : . . t .. mil1~l'8 . «all (·~llc.ll'idh!g, tlmt. is, th(' ~(lphering out of the h~~h grade lendes. The ex- t·:·.·. t «ephon to tIns rule IS ~een 111 the North Bommzn stope. TIns.. bloek of ground from '· r.: .. t the]OO foot Jcn-l to the surface alHl for a distallre of 160 fl'ct north of the sbaft, ··1·· · t \Va~. mined hy the filled ~tope method, the yc.'in h('ing minet! as a whole, taking the ~ l"" :::' .. : i lower rrade and high gradc portions together, wbich furnisheR some v~ry interest- ! . :' ! . in~ data as to yeiu valuation. ~1l tHkin~ ont the ore en-block,sueh 8i; would be fol1ow- : IL . , . rrl in Jarge ~cnle opcrations for milling. . ., 11< . '.:,- •. • J : There appenrs t()beljj!~.e doubt that at· liuch time as eross-eutting at .· depth . is ~ .: . f· (lone. hIill<1 veins now t2Ye:t@. EiJl )~~, _el~~qlP1WX.C.d. This. supposition is· strengthened l·-. :~ l by the general topography of the surface. it being ,quitc evident that many . of the L · · ~ I 1!ult'hes or wnshe13 nre fomlecl 011 vein or -=h('ar ~one fl'aeturcH, -theRc stnlctures pro~ f ' , dudug thl' <1C.'I)1'l'ssio11~ h~· (,1"o~i()n:l1 agew··i<'~. 'rlae prohuhility of n general minerali- I· I ~ ?atioll in ~h~ar Z011('S and hr(,(~(·::ttcd urcal-l ll(~m' fal!1t~ ~md COIltuct~ i~ ex~eptionally I: rOf'd. . 

l ~·· .. ·1 . It has been I3hown in t.hc geological dis(mssion that the great depth and the jt ~· ' I rWDlbez:. of the l?aran~1 amI .ct<l~-y~h!.s makcs the potential w:.e reserves ~ large. ( . I when C'ol!Fidel'(,(l collectively. TIl('re is in addition . to the Yeill system, the probable } ... ,ud unexplorecl Paleozoic formations un<ltriying the M('so1.oic, which in the Eastern j . . :, area produced largc ore bo(lirs. .. _ _ .. . :; . T~lere are many veinR cropping on the ~Ul'fa('~, whidt: nre midcveloped and no :1 att('nhon has bcen paid t() .contn.(·ts. Work OIl theRc (~()ntads j::;honld be clone, as it is , i to he ('xprd('d that 01'(' b(}clw~. Wlll hl~ fOl1l1cl nt. ur twar ~Ollle of them .. 'rhe ore 80 far · ·l .~ .. w()rkc.~cl. hn.~ h('~'ll ill Ul(~ fonnof fisl'lure Y(.'iI1K, these ~.cw.~ 1!Q.vlrlg,) n the .. procCl3s of .. . : . . : !f.t-.\.. ... • . . dcvelol mlrllt:--lq~ ·vQD: · ~~ig~l gra~~e . · or~.1Th iN. :howcvl~r will be gone-into more fully . ; J . .-~ ~~. , ~ .~ "~.dI ,~I~,~l~l· .I>eKCrlpboll of '1ildlVl<Iual (]mms. x · .. . ...0-•• ..,. ,. • . • • .. .- .j l :-:: . : , ".!!" '. - .. . . Of the many thollsand feet, of work done, nn has been ac('omphslled under a great '., i .:· ... 1·- ' .. 
1 I 

.. : ,. . • n . . .. . .. ,, < I . . . . ., : . 
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"f-.. . I EMPIRE. . . 1 (I" .' . . . \. - I · 'l'his Ol1e of the prudi(~ally . Ulldevcloi':ed claims, but I wil'!.l\ t.o mention It lere, ali \ I . 

r'.c .. 
-./ ' . 

ing here is similnr to the Ol'cgoll-l'romptct' contact, (rom which se.x<;.tal llHllion doJ-. J . , 1

1 !. brliID't' .. it 'riB cVgutll!!lly h\\(~~!~~C Olle o~ tl.lc 1:~l'g(~lit ll~~l:l~cr~. '1'lIe C()l1t~Ct, eropp- ~. r .' 
lars has been produccd. I highly rccommcnd development along this contact at depth. ~ I ANNEX NO. 12. . i , Another undeveloped daim, but being thc east extcnsion of the Junctta J.line, Ji which has produced .ubout $1~0,OOO,OO in l:igh grade or~, CO~lta(~t devcl()p~e~lt is ,re- l' I {'olllmended, To the east of thlli property lIes. the Dry HIlI Mme, a Bunker Hlll claUll, ! .. with n pat,t production. I BILL n E1'C, . J. The ('lnims lying south of thc Stnte of Maine Mitlc arc ill thc ullde"el(J}J~d stage, Ji surfa('e 01'<' bnvillg hN.'n found in places ·but owing to their l>eiI:!g h~ line. with the L strike of t.he State of Maine Yeill f.!:Q]ll 'W!::h ~'lJry.Q9..LQQQ..QQ_\\!]!ij_miu~.<l, they should, .' be deyelopcd. . : A discussion of each individtml daim is hardly necessary, some of them having 'I h,ut ~ittle development OIl them, 011 ve~l1s a1~d (~rOppillgs expos.ed on the surface. ·Suf- ·1 l " fU.'e It to ~ay that the extcnt of the 111ll1('rn 1tzefl U1'('a, a~ shown hy . maps appended ~ , h{'reto. lllak<,~ (.':\('h nlld ev<'ry ('Iaim n ]lohmtinl producer, ! PAS1' "TOHK' BY PR~~SI~NT (nVNl~RS. . i .An <'XplHltntiou ns to tIl(' .~c·ut~~l'('(l '~OI'killgl{ und dcvelopment should be; .. madc :"1 ..... ;::~ here. The pre~eIlt owners IHl"l11~ IteM tIns Pt'op('rty for ::tbout twenty yearsrlwork- ; ' .. ~ . iug thc mines themselves, -have 'confined their efforts. to development on a small /. . .. scale. All '!91'k <!.<?!!.e has been accomplished ~l th.e Ilz:qGe~£ls ~~~ .Q!,.~.s ~~t.~JL$!t~d 1 .. j I hS tc.ey weut along, they having in this way pmd for ,an development )york, .gradu- L ~ .>:.:' ; :tIly gettiJl~ the ]>roper~y opeued .up, I~ speaks ,,:ell fvI' the mines th~t Ol! this small j ~f I : I . Rcale m.eth('lcl of. oper~t mg, worklll~ Without c.amtal and undnl' handieaps, that they L.o1 . I .. have hroup:llt t.hem to the present statc of developnumt. . ' j . { . SMELTER TREATJ.IENT CTT ·\RGES, I .' I Up ulltil the last few years the smelter trenhllcllt charge o.n this. .cla$ ot.ore ,was . 

" 

cxtremely hi~h, n minimum buse treatment (!har~e of $· ... 50 per ton, with a 12c per· ~ . ~ . wlit charge on the contained silica contcnt and hut a 50% payment for the silver in II i . • the f01111 of dlloridc. rrhe averaJte Rilica content of the ore is ~bout 74.0% and ap- . ': . l proximately 40% of the silver value is as a chloride content, so from this data it can . ! t I'e ~f'en that an eX('elltional1,V high ~racle of 811ipping ore was necessm-y to realize a rl profit under Rome of the past dlnrges~It was not l~ncommon to have. a combine~ J I· u.treatment, llenalty and freip:llt charge b~ <':~~:SR~ Qf $2~QP .. ller tall. The smeltershaYe } I ." nmv cut off rhe dllnri(le "cilnlty aTl(l 1ik(,WIR~ the Rilien chargc on some classes of ore ~ ~ and treatment can be had at a much lower ftgure,.~ ... ~ SUGGESTED METHODS DEVELOPMENT AND OPER.ATION MELLGREN "':':'::':'*~ ML~ES - CAPITALIZATION REQUIRED - OPERATION COSTS AND ." ESTIMATED PROF'ITS, ., 1'11<, nltimnte (Jue~ti(lll ",hidl at'i:o\('R, Hfh'r n ~ystc..'tllati(' study of the g(~ology, ore Ii pOSt;ibilitie~ 011 nlly property is:-whnt. m'e itR eOllnllcrdal possihilities. Il . • ( From a Y<'ry do~e Rhldy of thc property, I am firmly ('.onviueed thnt operations II · ).. , I ~m a large scale will open up very l~rge tonnages of ore. The mngllih14e of the hold- J~j;.4e:' ; Hur~· and the llmllber of Repa~ate VClllS, .n~akeR th~ development of thc ·group . ad._ a'\ } .. ;.' . . ' .1 .whol(~:l vcry f'low l)roeeR.'o\ wltlumt· :;:;nfflC!ellt (~apltal:~! . -~ - ' .' ... -. , ~ I! . ............ . \' ~ D~~~!..?J!m,~!l~ oCc(mtact~ cr() ... '5s.,:cuttmg the-varlpus;"vems nnd a celltral::::~~o.rkin~ L~ . . . \ tf:· · ·. - ""--;"haft Ilre ('~He.ntml, as well as below wnter devclopment. _~~~~iate extraction of j . \'L.. . 1 ~ . ores · aldready developed could he commt"!llced, hnt a~Y-8temabc~" plan of develop- t -- ! Illellt bhou1d be started at once, . . J ~ I 
: 1 40 I ~_~ __ , .. ___ ~~ _____ .. --..... ------" ... ---....... " ,, __ .. . _._ ... ____ .~~ .. ___ .~ _ .. --_ .. _--_-1 
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_Report 0 .. ~I:II~I" " ~';I"'S-~~' ~,~, .~~;;~~ ;',,~: ,' _~i~'C~\ };;~tr'~ 
On this prOl)Crty there nrc two tnethocl~ for its operation open. . ~ .} . : ~,. ': :. 1. '!'he epcl·u.tioll of the mincN Ill" u. whule lIy the 0l,eratiJig (:ompany. . ! ' . ~ .' 2.· Operatioll by· the (~()lllpnlly aud l('u:o;illg portiolls of the mincM. U ". ' . . It is my belief that the tR'(!oud, or u combination of these two iK the 10brlcal metl!- (l .'. od to fellO\v; as the aren covered by the entire holdings is 8.0 largc that the simultall- .~ I . COltS development ia a matter of eOllsidel'able enpital outlay. 'l'he following plans) . '. are given as suggested methods. . . : .~ . PLAN NO. 1.-. 100 TON PEn. DAY BASIS. . ' '1' .. ' . ~t su?h time as th.is Pf(lP?l'ty is opC~'utillg .and milling on a 100 ton l>~r day basiM . .... , and lIkeWise 011 a leasmg baf!1s-' by leasmg bClug meant, the non-operatIOn of the " '. mincs as a whole by thc operating company, but the· leasing of l)ortiollS of the d.if-. I .•. < ferent milles to indh'idual lessees, 011 u royalty basis, and the operation of the mlll, .: .... :.; '.\ by the op<."ratiu:: cOIupnny, to luuullc the lease ore on a mill ~harge haliis. The aII- · ! : ~ ':.:., proximate rosts and profits would he as follow8. . . . ~, ' . The mill charge would rUll from. $tOO to $7.50 per ton on ore milled for lessees,' ;· {'O;' .. ·; .. :;,;. ' . an(1 would be a clil.·ect churge paiu by them. l!'igUl'illg 011 a milling plant of the abovc · t .: ':" : ., . mentioned 100 tOll pCI' _day cApacity, the actu~l co::;t of. miJliu? to th~ company .. 1'<: .;: : I Hilottld not exceed ~1.7t) per ton. From thexe fIgures a nu1l1)roflt of $2.25 1>er ton : .. f .. :. ... ·., I' would be made, 01' $2?...5.00 pcr day. OIl mill chul'ges amI royalty from leases, I am ·f .l ., . ' . i l'(mfiuing myst'lf to thc 10'\\'(~r grudc ort's tlmt would come undcr thc $4-.00 mill charge. '. j .. :.,'t : :. jl 01'<.' (If $10.00 per ton rl'(~OYCl'y ...... ~ ..... ~ .. ~~~_~ .......... ;.y;;.-~$.~jM!O . .,.. '. - .. " " '.,' f ' :-: ( '. . . . . . ,_ .. "1'11 .1 • <,l .... Mf.III •• ,J.,* • .,._ · ·, .. I!I~JIl. ... Plib.l. $ 400 " . . .. .. ~f., ..... ')r;+.IY ... ~.;~' If'- ' • • 'r . iIi '~ ~.I.l 1 ~ lalge ........................................................................... . . .. "., . . '. ' Royalty (15% 011 $6.00) .................................................... $ 0.90 . '. J' : ' ,'~ . ; ' . · . , This then gives a royalty profit of $90.00 per ,lay, on a 100 ton per.dr.y basis. The fl . ,·· : , (' . ' . i combined mi1li~g and royalty profit would he. $315.Q.~~r day or approximately, ~t~ , ~ i $1l5,~OO.OO per yea t·: Q.~es o~ !\. t~.i~h~.l' gr~ge ~J\~l ~~!! ll.!. o~its ~!~t.1Y .~ e~~~~ -L~,:·~ . :: . ~f t~l} . a~wunt am' !.!.l .~ffIOll . to tillS there would be ilie m.Y{IJs ~t:.Q!,.l ¥..!!ght..!?E:" · .. }.i)" .. :: . . ! .. tla.t12.u . by the COntL,UllY, 111 mHliug or shipping the 2r~S !l1.!:'W(t~y :';:~~!~~": ' . :. : :~: ';:' ~:.! : ~~ . . !. : The Rl>proximate cal,ital outlay would be as follows. . ' .' .: .. :~ :~;.;;., ';:> .~"' . .'.:: . , ... J.\Ud trlJtllj.'llH~l·l lawl Con::;truction) .................... $100,000.00 . ' > '/_;' ;: ': ~ ' I P'; ~ ' '._. . . Surface Plant ._._.,0;. __ ._._ ................................ _ .. $ 25,000.00 . ':: ....... :'."\','::'" :..::---. ;/ ':'i : ~ ~ . M~e repai~'S and hoists ....... _ ........ ~ .... _ .......... ~ ........ JIHW,UOO.OO .. . :::.: ~ .. ' :··~··: .. .-.~~~<: :r · . · ~;: ~~}i ~ '-~ .t. · · .Mill operatwg fund ........ ~ .......................... ~ ................ $ 10,000.00 . " ~.>.:' ;;: ... "';';'.' :,': :~. ~ . . . . '. --- :-~.-f...i-' . • 

' r .: i"':' . . . l'lpe lines ... ~ ............................. - ................................... $ 5,000.00 ' .. ... :., .: .:,.- '.: ".: r':~ .. :.:: . '. t . Supplies for lessees ..................................................... $ 5,000.00 . ' - ' : " .~ ' '~~.~ . . i.< .~ 'l'llcks ................................ ~ ....................................... $ 5,000.00 . ,~""" 1 :::;? . . ' . ~ " . Ueneral ~~VeIOP1l1ent flwd ........................................ $?f}?-~,OOO.OO _~ .,. " :.:~-~:· :'.d..1T~~.!, •. 
~,C . I , Under th;~~Si~ngltl:r~nF,41::e~~·~;~~db~··i~~~1;~d~d··ti~~·\;~~~oJd:~bOOY the company '.> :\. ~.~ . ~ : . ,::, I 
. ' . . . '. I ill sinkiug a development shaft to the 500 foot level, at a point that would eut the " j . . .... : ' 1, Bonanza vein at this depth ami the ' devclopment of the Bonanza vein from this I . ·· . · } ,oint. 

> ' . , ' .{ Then the gradual deyelopm~ut of thc propcrty can be carried on by cross-cut- l (:::: I~ . '-- ,. • , tiug to other veins. i: .-. . . • lJ'nder the lea~ing pIau, lesec::; would op<."l'ate portions 01' blocks of individual i .' · . : I .!UineH, lcalied to t~em ~n suell time all~ royalty basi::; as decid~d UPO~l bJ the ~pera~- .L.:,," I lUg company. In. flgurmg x:oyalty proflt~ I uscd. a ~oyal!.y bnsls of ;~ ... (O, t WhlCh· IS" :~ ~. ~j;.II"" ' · ~ .. f.'?J'" . ~ '- . rather low. Lea~mg .. o!)eratIolls·upOU the I~lm}{er lItll MlIles ~r<?perlles are 011 ~\2~~·· . J · .{,U:. , I'oya1 t.r. FollowlDg tlns ,plan all expenses lDCldent to lease mmmg would be paId by .... 1 ! I· the les::;ec. Air, powder and materials (~ould he charged to them at a handlillg "profit ' I \. (to the company. The op<."ratillg costs of the cC~ltral power plant would be covered by ' t' .. : ., . ' II ' H...J 
.\ 

; . 1> ___ ~ " __ • ___ '_ " .' _ , . . .. . . . .... . . ... ... - . - .. . . . . , ....... . . . .... . .. .. ... .. . .. ,- .". _ . • • • • • •• • • • -' - ... . . - . .. . ..... . . ~ .; • • • ~ - • • •• • - . ... " ... .. ...... . .. :;~.-~ 

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



<, " " . ' , . . : , ;" , :, t?,~ 
: .. ~ . . 

\tr: .. ~··. :JF -:-:' .... ... ..... .. ~.~~.~~;; ~n ~!~ll~~~n M;;.e':;J;;~. ;,;;; •. ~~. 0: " .... ; '< :; :~ <: ::-.t;fsH 
,~~ :~ : .. ~ I . !~:';::~11d l008es. and wonl!\ to a great extent lower the development costs of the' · r·· 
.. ~ .. . " PLAX NO.2 (200 TON BASIS). . ' . j. . 
~H .; 17

- ,' . Following a more extcnsive ucvelopment plan, which calls for ~hc develoVDlcllt . ( , . 
. ~: 'I, of thc yciusat the 800 foot le\'el, a capitul l'('.serve of $500,000.00 wtIl be necessary. t . .:', 
1;. \ " I', As illustrated on the Vertical SectiolJ along liue A-B ~f the Vein }.t£hap'800att~cb- L 
'" I C'· . . ed hereto, this plan calls for thc sinking of u 21j2 compartmcut shaft to e 1.oot j :' 
; . \. ". I' ·. Ic\'el, on the Bonauza claim, at a point welit of the main Bonanza vein, to cut it at . I . , 
:;; . ~'., 800 feet. and cross-cutting ut this poiut. ealiterly and westerly to cut the 12 veills, ! 
'I i . which line A-B is in~icate(l to cross, and thc gcneral vein development from this i 

·.n 1 . depth. . . i 
" i I ." If this plan is adopted, mill construction shoul(l' he so deolgned as to take care .. j 
J (~ i " , of a lead coutent by st.raiA'ht. flotation, or a combination process, a~ well as the cya- I ';{ (, . " ;. 1 nidation of the siliceous SilVCl'-gold orcs ahove water. A mill with a view of 200 tons I ' . ' 
J .. .-' __ ,. -" , . per day or beUer should b~ providcd for. }l~xpcn<litllres. ~oul(l he a~ follows. ' , ', S · '. ::.:,.: ., r Ct'utml Pow~r Plnnt ............................. ~ .................. $ fiO,OOO.OO' :. ~ .) ' . 
, .f • ... ' , ; . t : lIill ........................... :.~ .......... . _ ................. ~ .............. $lfiO,OOO.OO ' . _.;': .' '.J' " .~ 
,jj ' " .: ' >: I'" .,' . Shafts, CrO~i)-cut~~ drift~, etc-. . ...... : ........................ Jf,'250,OOO.OO : ' . ~ ~· t .~ . :>, 
i . <~' .. :' ,. <' '.' Reserve and ont.slde dann }mrChmullg fund ...... $ 50,000.00 . . : ... . I" }<: 

'~~ :~ .. 11· ." . The ~~=-~ ;~~id··;;;;;;;·th~··;i~ki;,~-;f·th;·d;;;i~~;!~·::f~ :;';'::';;'~tin~' t,:.~ 
'; . '. ' as out1illed~ drifting on anu development df veins as cut, and the development to la- .. L ::'.;f. 
!. . f · . teral veillS at their points of inters~ctioll:-of- tlleir proje(~ted lines. of strike with tbis ·.l : ... ;.~ 

. . . 

:. I cros~-cut".the raising of air shafts. being inclucle(t iu, this-developmerit;'=- : . :t: .~ .. :.-
i' ! 'Then milling 011 a 200 tOll per day hasis under this plan there would be, figur- -iJ . ~ ~i; , 

illg on a nct recoverable value of but $5.00 per ton, (using only $10.00 per ton recC?v-~<,J i:;";;~ 
erable mi.n value, and allowing $5.00 per tOll for mining and mill~ng) ~ ~~t lea];:ly ~e,;,:'~!{4 
~l of $360,000.00. . , . '. , ... t., .' . :: 
~ tili9..lll1 i!lld l!rq,!~.p. ~ past g£,ngrAl d~y~~~pIl.lgtlt, the W val,!es baye l>g~ " . : .... : ! :t., 

ml:t-h !!.l e~~ flf ~l!is ~~.!~, as (lis.cussed ratcr under .Estimate o~ arue. There. is . . : l ~'f':~: 
liTtle real30n to beheve that past general <levelopment wIll not be duplicated, . WhiCh~: .{. .. ::--" ... 
would give a low net value of $20.00 11er ton, (allowing $5.00 p~r ton for , mining and ,, · .~ 
milling) and usi!]g this figure on a 200 ton basis," would show a net yearly return 0 .~ . . ... " 
$1440 ()()Q IV\......... ~. ..~ . • "' . ., ......... ..... ... .. .... - _ . . •. ~. ..,..,4IU __ ~",,'. ....t .. :_ .... ..,..... .. .... ... . . ':.~ ,.' .'. ~ ''1 ... :;. 

~~_ . .l.&~_·'·'A'~~~C . ~ . . . .. ',' . . ..; 

Undcr this plant, a pa~ lea~inf.t syst~m could be carricd on in connee~ion ~th · · ·J<.;:.~:.i 
company operabolls, as. out.hned In Plan No.1. J ---.-tf:.-.;;.--- " . . . ~ i . . ~:' 

X TOMBSTONE DISTRICT PRODUCTI05. {." <.~ ___ ..L--:;~ ---....~. . ~. - '. 

J ''''hen an unalysis of production is. made, 011 the output of mines in the 'Vestern 
. I area, where several million dollars has. been produced in high 'grade ores, with no 
. i atte!!~~on bJi~g P!l~ to tl}~ 1~.'Y gr~,de milling ores, and this taken in connection ,villi 

~ N !~le ll1agllf~e of the.~f.I.!£!1lJj~~d ~!:ea;coiifaili!iig ,~jqrt.l! and u .. :~b.l~cked £!e ~?~~s I~_
t ~ ~e!t2!l,!~ OJ1e 9f t~ ~~ a.ttr.~~~~!ye COn.l~~l£r~.~~1 ~II;!!I~ l~r?'J~~~I().~S v..?~~~e. ....""Cl._ .. 
i . . ~ ru:.e tl.9.t !.n !!P ~~~.I?!QX~l or. t~~~.~lO'!!l tnine~ul ~e~~~~g !!~~~, 1)ut a":'p~!: ~ 
\ Cll flcld. Thc EaRtenl area covercu by thc Iiunkcl' lIdl l'Iiucs COmlllll1Y property. ·. 

i . i· WfJ~CTi1ias had propel' .financing, has y~dcd$J!1QQ.9aop9~PQ. 'rIle W~stern area, of . ! .. .-!.~: 
j ' i w~ll~b the ~Iellgrell Mllle~ cover. me gl'caie. r part, nl1l!lJa. llCC<1~ amI "nt.bout . Droller .. \' :;: ;.:'.:: 
, . '.. I !!!I~!!!g eql!llnn:ez1t, .lla~ YIC]~ed . l!'~ .~\~!~~! . a . <s}l!>~t~~~t!aI~ pr~flt, , ~~(~ paRiJ~r~n "d~- . ; I ~;':"'i 
:'-~~~~, t \'el0plllellt~whIclr!--cr-excephonnl In nllnll~~) C?~~t~!I~_~~Scs~ The out-put ~~ t~e~e:.}Y~.t:; 1i_ ti::·;.>. 
f "t · . f -r '- em area "' mlllCS bemg 'about ~,QOOzOOO;OO; lir1Dgll1g~ tll<' :Tomhstone DIStrIct ·produc- ":., 1:,:0..: 
, .- Co ' , : " - . . j :'.: t,ioll to about $8:),000,000.00: X ',- : .. / ' I ". ,:- - ~.( ~"!-,;. '" ~ , -, .; ~ ; ~ : ~ f ' ~. -:: ~,: .,1 ;,: ~. i '~ '\f 

s· . , . h U . ~ .. . '. 
. j i. . , ~ , . I'.: ' . ;. 

'.':'_40 ; _~~_. __ .. ..-_ ..... ' ..... : ~ ... .. ..... . . . -•. _.- . ... ...... . . *" •. • - ." ... . , - .-. -. . ... .. ~ ... : . :.~ .: .... :: -. - • • _.: ••.• _ . .... - • .-.~ "~- .- - --; . -~ . . " .. : • 
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. t ' , 

. ' . . , ·, f 
-- . . . : 

" ... . I" 
... 



., ... , '1[1. : ~ . 0 ~ 
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. ~;' a:: ~ "':'.J:-. -~',:'. ' '.' ' .. '. ~~port On ;\1dl:~ft'n Minf'~-F: •• · C. -} 5(fI'le~ Ph, D. ~ . : · : '.: . :l:·'.:,.~:··' · .. ·.~ 
'!:1 1 ,; I •• i ' _ 

I~ j;i. · . , .. -i J( ~l~~ING. . . . . 11 . ; ~:~ . :~ . ! . . Numerou8 null test~ .~h()w th~ m:,c. 19 1~ eX~Pl(,tly ,!~Jl ~,~alJ~.e~d tQ (~>:!}l_l$!At!Oll~l . . 1/-.,. 
I I 'The values llS a. whole, (Ill the silver-gold oxfihze<l orcs 8.0 far developed) eVIdentlY· ,. '. 

l i' ','.! . t not heiult fi~ely (1iSRemil.mted throughout the rock, hut occurring to some extent in. i}.· 
.. ; : .:' ; 'the seams llnd fractures or brc(~ciated 1.o11es, this permitting of a high per cent of 
~.~ ;:../ ' ! rer.overy by st.raight leaehiug of the ores, ground to between 16 and 20 mesh. II 

' I • 

( 
) . ' III it mill design, it· h. n(h~i8able to draw plu1Is for a probable change ill the i . 

,! . ' . d1aract.er 'of the ore below wat.er, there he:ug a prohability of a lead content in the 
:. ore, and at greater depth, . sulphides. 'rhesc plaus should therefore admit of the in- 1 

stallation of eOllcelltrations or flotation lluitx, to be oJ>erated iu . conjunc:tion with ! 
~ . 

: :' ... 

. -, 

:' the eyallidatioll plaut. . . . f 
I 'I'he n<h-is...,bility of (Oommcndng 111m oper~ttiong hy installation of a leaching or ( 

all ~1ime plant., (fol1owing the (~yaniding orcs) arc debatahle quef>tioDs. Naturally J 
. the l('n('h~ug llI:'I1It (Oan he ilU~tall('cl at less exp('URe than the all fllime plant. i· 
PAST :MILI .. L~G DATA ON TOMBSTO~}4~ DISTRICT OR¥~. ' 1\ ' ',::!: ; .... 

! In tIl<' first. ihlyg of lIIi11in~ in the e:u'ly SO-s ' t.he old P:m Almtlgamaticm proceR.'J . 
.. . ! . w;lsl n!(,;~'(l, sc1·,·('rnl 111

1
1lldr('(1 -tIH~nRCUlldI t.0l11~Cuf Ol'e (I!~itlg ltl'ccatel(~ in th1ili

F
' ~n.}aDD.eMr ~lnl the .1. 

i (':lr~' .r"l1( C('utrn " Cunfc.'uholl, ('a( '('Ilh~l', IIT")"C, .I0r)lll aDC iJR ler 1 s. . . ':f 
i These w~re folJowe<l ill 190() by the 01(1 'l\unhHtoue Consolidated HtamllmilJ, J 

.1 
.11~.in!! n (~o1Ubiil:ttioll tabI(O (~()ll(~clltratioll and (~yallidatioll by Iea(~hing process. Th(! ~ 
crushing was done by 40 litalllp::s. treatiug hetween 200 and 300 tous per _d~y', .and t ·. .. 

!" retU111ed an eB(flltiml~lly .g9~~1 IJrofi.t per ·. t.~ll o( or~ ~~!!~d. - -. ' j ~~~ 
XThe oM Grand Central tallmg dump 'at Falrhank has lately bee1l'toTeworked - by} l >~ 

the f!otntion process su(~(~eR."funy, and prove~ conclusJve1r that the silver-gold-lead ¢.s:- . 
. ore..:~_can be conimercially handled in this manner.;: . . ~ ' 'j . -', 

I,,,/,~ ~Likewise the State of Maine !lump was put through a crude cyanide leaching i i4-.f' > 
'! plant a few years hack, by the OIll Pu(Oblo Leasillg Company, returniI}g a g~9d pr.9: . ~. : j./ fl!. t~ t}lemlcvell though t~e mill heads were e~ecptiona~Iy low, due to. th~ fact, that . . ,.; .. J . 

:1 ': ' .; !, III m1ll111g the-State of AlaIne ore, nearly all of It was mIned by the strIPPIng method, ' !:' . " .:' .. ... 'i l takiug out the ore clean, very often Oll cunvas. ' -. '~' ... :' 
'. __ -. . '. \". .... ~Tbe eyauidation t~sts conducted on the l1onanz.,,, .!>.r~ li..k~vri~e demQnst~t~ the (i ' :' ,': 

. !. ~daptabili~y of this 9,tc. to h:~!:m~}'It py l~.ill~llg. Takin:~ into eOllsideration past ~l- 'j !~'~~ 
1. : ~I . . ~ !n~ eXI)erlene~s an~ mIll tests, ehow there IS ~ q~~~!~~~ ~ ~o t~~ s~e~~~~ll JD:ilJ- '-...r.: :'; .~~ 

· I .!!L~ <]f tb.~ $>.rc~. x . . _" .. -.. ' ~;r . · . . •. ; -; . ! ESTIl\IATE OF'TONNAGE OX ~IELIJGRE~ MINES . .;;::..~_~,-+:.~:: . . I i ; . t 
i 'Ihc following figures have been arrh·e<l at assuming a 4 foot average mining .) l ·( .. ~~ 

, . 

.. C 

, .' 

l width, ~nd are eomput~d on the the~ry that where work has !>~en ~lone,at. two pointR {I .::. 
.1
1 

Oil a vem that the p()rtIon~ nf the vem between t.llcse extremIties IS eontmuous. \ . :.: ,: 
Development having heen extended to 200 feet in depth in many places, figures ,i'· .' 

('11 ore. frolll tIle t\lll-facl' (lO'Vll 200 feet are giv(,ll below; and tIleD on an assllDlefl i t' " 
depth of :100 feet helmv thiR point, is eomputecl R('lmrately, 300 feet being -a very--,-! ~--':-
(Ooll:"l~n'ative (>stimate on downward extenRioll. . . i"'., · ; 

X Insofar as the 1.'o1l1b~tolle Mining District is not an undeveloped or unproven \ i r . ; ~ 
f.ield, but on pas.t general development, is a known factor on proyen ore bodies, it ·l1l f:: " ~ 
is 8afe to compare virgin ground ill the Di~trid with proY('n development.A' '; f ' , . : 

Ou tonllagcs here given, they have been (~oufined to hut 5 of the 23 known i 1 ' 
1 Yeiu!.; on this property. Veiuli beillg ehol5~11 011 whid\ the most development has been. t 
I done. and including portiolls between two extr('mitics on the vein, as example; work \! '. ' 

• -=:-' __ il---at ~he. extrem~ ~ S()!lt11 _ ~~11(L~~1l_<J.W,~~·k...p.t tJl~Lnorth(,Tly elld .:of_tll~:....U~:m~I!Y.a _~yejnt __ of-_ ! i~-i c.. f!i;' . I .. ;~!,~~~ .~! 1~~"r~S;~ "~ ~I ~~;~":::n ::;I~~'l::~I~:;::~i~ 1~~:~~i~~!r.:F g~~:tl~~ i:i::: t;;l;.hi~~i£~~~ -t~~/ ! . ..... • 
~ "-..-/ " i . extell~IOU of tIle vems along ' thmr . t;t.rlkc. ' ~ .' . j . . 

. 1 
U c ___ •• _ .. . _ .. >\" ,I. . , 
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. ! nON ANZA YInX ~'P<"'( On M,'!!" ' 0;' M;;;,·,-a/ c. '.I. SarI<. pi.. D. . ...... ,: ... .• '. ': :!.:".i 
,Bl(wk b('twC(AIl t.he south t)lm rt uucl nortb Khaft, 1000 feet in length. ,. ' . I Surfnce to 200· foot lrvcI-60,OOO tons. :... . t 

· 200 foot le,'cI, to 500 foot level-115,OOO tons. : . . .. 
JOSEPH XO. 1 VEIN i 

Block between south workiuf:ts amI north workings, 400 feet in length. . t··.. " . 
Surf.we to 200 foot. level-25,OOO tOJl~. i ' . 
200 foot levcl to 500 foot level-35,OOO tous. . r 

JOSEB~PIIkXO. 2 VEIN I 1 11ft . . t) GOO f t t " . { 10<'· between n01't I aU( ~out 1 s U\ .R, approxllua ·c y e(~ . upar . i 
811rf,\('(' to ~oo foot le\"<.'1~10,000 tonR. . ' :'. ;' 

· , ~oo f(lOt l()v('l ttl 500 foot.. lcvcl-60,000 tOilS. . • " . t 
.. \XX I~X X(). -I(l. '~}i~IX. ; -.' 

f : 
Bl(l(~k 1500 feet ill I('n~th. ; '. 
Surfnce to 200 foot Ievel-92,000 tons. ! .r • • •• ; ••• 

200 foot h',·('l to' !)OO foot levcl-138,000 tons. · .'. '1. ':/.'· 

" 

i , 

i ANNEX NO. 41, VEIN. .! : .. ;: . 
· i Rh)('k 500 f('et in, len~t.h. " 1 ' .,,~' . 
, Surface to 200 foot level-.'10,400 tOllS. i" .. .. :. '.-
t 200 foot IC"el t.o.. !)OO foot lcveII45,~0 tons. ~."" : l ' . :.: 

"r ~.... .. ·j ·d 'f()TSALf~ONtTN~OOGEf· INt "lTHI}4::,S~7B400.JOCt . S. ~.= :~':""~~'~""':::':"- '" . '.i, '. ':'<.,::,:.' 
I .. U1" a~e' 0... 00 e,~e -..,oJ , ·0118. . ._""".c' .... ..,. ,.... • • _ 

.. I I 2JO foot le,~el to 500 foot ICveI=393;600 to~~ c.~-.~ _... < ' .:~ >. 
I. .. • 'fOTAL TOXXAGE FROl\I SURFACE TO 500 FOOT LEVEL. ". ! .- :-' i .. i -- . --. . .-r..--: : I :. 
I . 6:n ,ooOt:Ons. _ _ . ~ __ - ~ .......... ~-.:7. t :=?":: 

.' . ~ ; ESTIll ATE OF VALUES. :1 . ',!. ' 

.' ~ :'_'_,-.-.. __ ._ ,: In arriving at ~ll ct)timate of th~ value of the ore, ~t .appear~, that insofar _as . ~ " ..... ~.;.. ; 
: -, '- . -there are known mmcd tonnages, wIth known returns; It IS a loglcal 'method to com- 11': .. : 
· L pute the value of the ore removed· as a whole:-that is., the returns on tonnage ship-) ' . .... . 
.. ~ ! ped and tonlla~e rE.'lllniuillg on the dumps, of a known value. In this way taking the \ I ." · . I . 'f'~ln(' of the dum)l material and figuring i~ ~gainst retUl"nson tonnage shipp~d, will ! V< ~ .::: 
\ ! I . r I\'~ the gE.'llernl nverage en·block, thus glvmg an average v~lle for the entIre ma- .. ' (,:\;: :~ 
~\ .I: ' . ' 1' tel'mi l'ellloyed. · . . . . '4- .. C ~.<· 

_. ; ! .:' ': . ' I Owing to the character of the vein material, ill ·that it is ununiform throughout; ./l< ~.~~ 
:i .l·" .: .. 1 (·outnining low ~rade an<l) ligh . grade portiollR, this method gives an insight to the ci .:·:"-; 

;:,'.(? 
... ~. 

. . ~ ; , . 
;i " ' . 

.... ,; ~ C.:: ... )'.. 
.: .' 

· .' 

I values as a whole. ' . . t '.' . '. 
j. . III COlUP~ltillg mill returns on a royalty and mill charge basis, a gelieral value of .. ' !',; " ': 
1- $10.00 per ton was used; whereas in portionl'l of tIle 'f'eillS so far mined, the general I~:. :: : 

· I :''n'r~l:.(, linl'l h(,·E.'lI artnnlly grcatly in excess of this mllOl1ut and it would ~eem that . i ~:: 
i fiiflire development will duplicate past extractiolls. . 

.! .'\ Lil\:cwisc;- ill :v~('>,"~-pL.tbQ ..,fact t.hat fiuch ~~~epti<:Hlally hi.gJ! f?rac1e .~r~ .. 1?-~s. b~~!"·. J~':.; 
I ('lU~(Hmterecl m the developmcnt 62.. fnr (lC?!.l.e, It canllot he overlooked m eshmahng' i ';';' 

; yalues; iiilUe example of the hig~ gr;ule !n the Bonanza, OJl~ lot Qf ~.2~ .. t~!)~ return- r t J. -;.~ 
JJlg m'er ~~Qz9QQ.~90 (at the then RI1ver pl'lce)~ From the JOI,eph No.1 one small ship:! f . : .• 
meut rmllill1~ 5005.0 Ollnces in silver and 5.01 ounces ill 'gold per ton;« On the Jo- ·1 
"E.'pb Xo. 2, .J11netta, Merrima(~, Rtate of Maine, Chanee, Mamie, Snn Pt>dro, Solsti(·('. ; -
<'t(~., high ~a(1~ o~.~ w.~e (~I).~~~lJ1t(~r('(1. '. i 

. . . I ' . :., On tlw pOJ'tiun of t.he llnlUlll7.Cl vdn hctw('('n t1w north and l'Iol1th Ahafts, ap-: 1. ./ 
~ :: .'~ ;'. : .. ' . · ·I~IJro-xin"4telr25%-ha.~ been mirwd, yw1«illA' *"400~()nO:no;l11is bcmg from the surface! . !. J .... ~ 

~.-:; c: ···:.. :;.· :·-· t · · ,··to.the , 200. foot level amI reprc~e!ltillg ahollt -15,OOO ad~tally removcclj - part ' be!l1g1- i '~ 
,. •.. ... ::-{ _'.:: , _ ': i .. ~ _tdllppe.cl "!)(L tJle .. b~l~uce .. r('maunng on thc dUIIIJl as dIH(~nrdcd low ... grade. X,Takmg) ~_+ Ill. 
. .'. I 44 I 

.. ! . . .1 . . . . ! 
~-- ..... - . .. - ...... ...... ~--.... .... -... -.... ... -.. ~- ..... -.. .. . ... ~ .. , ... ~ - . . . .... -..•..... . -........ .. --.- .. ~-- ' .. ~~ 
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· i~·' .-.-.. ".,_ .. -." ... . · Rep~~t · ~:, Mt"lIgr;~, ·· ~;~~·;~~·~>~· ~.-~;. ~a-:';: ;/:. ~.' ~ ' _ ...... . 
I 

· ! into consideratioll the ~xtensioll of this vein on the Chance side aml considering theJ . '~ 
: {( .-. I vein as. a whole, from the surfncc to the 200 foot level, there shows qlWI9Z!~ t~ 

. '. .1: ~ofJ!leJ.ein ~:tt!!jl1 tll~~~ IiP!~t8 l~;!. b~en, . n~!.t~.~l U~l~ fro~ t~!~ 1!,?~i2!t!l _r~u~n 2.t : It I 
• . . !!E..~)l\! :J;JJOQO,~<&. l!i~ .. )~t.'.ILl:~~'1i7.eu. - .. : : . 

I ClIANCJ~ AND 8'fA'rE Oli' MAINE MINES. t ': I 

I . A short disclt8Si?n ill conlleetion with ·the alll:llysis of t!lC group values of theso i 
! nunes.; although outsIde of the Mellgren 0 roup, WIll be of mtercst. '(The State of I 
j l'Iaillc ~lille us stated in other parts of this report, produced $3,500,000.00 and the , ~~ .. 

Chall(~e $600.000.00. the ~ o£<;~.fs l~l~~kr sJ!!lJl~r tWlUlitiQIl3.AS Ule ~g.l~~l!Z~, }.!J;:.. J. 
j ~l~ ~9. 1, J(~~l?h ~g. ~t .• ~tc.; hel!l{? of thc ~_e p..?X~rr~l v.£!!~)~~~~m. of tins sectlon. It .;t 
! ' .(~'1' rl'E OF AlAINE MINE. . 
i In this mine t.hc high gradc orc ]cllse~. occnrred in morc unifonll value than ill 1. 
! I ~Ollle of the Otll<.'l' vcill~ Illl'utioned, UH shown hy the Ollt-put; which wus (!ollfined be- ·:f . .. . 

, f • 

:( 

· I i twecll the nppl'OXillmtc limits of, 400 fect ill depth, with lateral cxtemJiOn5 of about· . ~I. · .,., ~ : 
"' ! I (iOO f('et. all nbm·c wat<.'r )('"el. ~ ..> : 

,~ '. , -~ ~:,_ ... ~ • ""ith an <.~timHtcd 40.000 tom; mined from these workings, with no allowance : .. . . ' : ~ 
r: ::- 1 t · made for a d111llp~\·nluatioll. (not ha\'iug iuformatioll on dump valucs, it was givell=nC}_1 .: .\ ' " 
~ j .1 "alm' eoll~idel'atioll~~this \~ouhl show a gcncrul avera~ v~luc of o~e shipp~d and di.~~~ .~~ : 
f.:. ! ~ carded dump material; of 111 excess of $80.00 per tOllt.~Xat the prwe of stiver when ., ' II:~~ ...... . 
, I ~ this ore was 8hipped and aho~lt $GO.OO pel' ton at prCdent markct pricees) that . is if .·. · .::., ' 
l . . I' the ore a~ a wholfl! hnd hecll :dnnpccl. , . ' . . : 

! ·:t'"C'llANCE. MINE .. ~OT:TTIl · EXTENSIbN·~6F BON:A:NZAVEIN):· L~' j' ,1\ . 1'" 1 ~ ' ~ ; 
I . ' .. ~ . ...,~~ I ' ..... '~'~ This property prodlwcd $600,000.00 from the flurfnce to the 200 foot level, and in . t.eo. :\ ; 
, ' .,: .1' . a late!',,! (listcu'(·<.' of n Iittlc over 200 fcct. It .was l}oted. for its high gr~de ore; values .r .":. .:. ; 
t,. of from w'.;.QO ~o .~JJ9.Q9.~QO m:r ~<?!~ ~~~~~l ~.~mg .l!l~.d IJ) .1,to .~ foot ~Id.!hs..x- ·· l ·~ ; ; 
, .. !. APproxlIDately 10,000 tons were nnned, WIth possIhly 7,000 tons of thIS amount ;j .'; . : 

~~: . <.~. ~ . [ . ~~~~~i~h~~:;~::l:~~~~i~ ?;~~l:u~h~~i:~!~nt~~ r.~~la\~~ °tl~:> ~:;nto~i:~ t:~~ . ; :' ,) I 
' T . ~. , .:. . I 8hipped as a whole-. < ~ i . ; 0' ~ , f'.~ iH.4-" .:; ! 

: ; ~_ In sinking the north shaft approximately 200 tOllS were shipped of about 35.0 ' . . . ~. : I
· .JOSEPH NO.1. . . .:.:. : 

\ . .. (/:~l!ee silver m-:cl 0.09 onnees goM per ton ,",ulne, while 4lh tons. of a value of 5005.0 I·. ~! 
· , 

; f 
• i 

I mmce~ sih·er and :i.0~ ounccs (!o]d per ton were minen. Of the 1000 tOllS mined, 800 . " :., i 
i. tOllS

d 
remains on the dump (rejects from ~hipmellts) of a ynlue of 5.0 oupceg silver I· .: .. ~~. ; 

. :m 0.0:1 011U(,('~ ~oJd . .,<.'1' ton. '!'his tlwn gives a Rilyer-gold ~ontellt for tlus ore as a .. .' .. : : 
·11. ·. whole of 43.52 mmc('s e:ilver and 0.08 ounce8 goM per ion. ' . : 

BONANZA !l!N,~, (NORTH W"OHKINUS). ' 1·· .. 
.. ' '. ·. l - OTthe approximate 7,000 tons mined from this northerly portion of the Bo- .. : .... =c llal1Za '·Cill. 81JOut 3,000 tous have been shipped or ' cyanided, with a return of $166,- . 

·· l OC?OO; <?-f,!!ll ar.£.r;~e..Qf ~5.2Q.D~_'Vith ~h~ dump averaging a~ pr~sent market . i ' . L· . 
~ I 

" 
I ,. 

I . prIces. $,)./6 per tOil. and ,VillI 4,000 tOIlS remanllug 011 the dump, t Ius glved a gener- .: . .', . 

II . al pyeragc 2i ~27i;00 J!.Q! tQl) 011 'the entirc bloekof 7,000 tons. (Based upon present ". ., 
:: market price 011 t e dump material and the 'Varying' silver priees, covering the range ' . ." 
· I c' f these shipments.). For furthcr elata, thc following is given as another fonn of an

- l . alysis on· thcse workings. 
l\NALYSIS OF VAT.JUE OF BONANZA VEJIN. O~ AN ASSUMED BLOCK 1· : 

~. : : ! 

200x2OOx4 FEET, IN NORTH BONANZA \VORKINGS. 
1.1;sulllin~ a sedioll of the Bonan? .. " vein extclldill~ 100 feet north and 100 feet t 

: . . . . J .. sou~l~ o~~~~ nor!.l.t_ B~llza .sh~~ ~nd 20~ .~ee~ in depJI!, or."to, wat~~ le;vel,+and:!-~in < . . : . 

~t : yj ',.: ~ .. la .; f~ ll~llll11g Width, gIves 'a 1ilock contamU1~OOO t?n . ,i· i.,. E, \ .'. :; -. ., . '.', - "~' : ,> ; . ., ' 
I. ~~ ! . Orffils 12,000 tOIlH, 7,000 tOllS. have hC<.'Jl mme<l, whwh leavcs 5,000 fOllS unmm-. '; .. . 
( --" . ' E' 1~~I-i-rrthis-aKliUJlled-hl(J(:k;-()f~thc~7;OOO~lJnnmffi1Tt;"1t,OOo-tOn8 hnvc tle<.'u shipped ' or ~ l: .. ~ ~j 

· I ' 4ri 1 . ' .. -
, t_~_~~_ ... ___ ._ ... .. ' _". '~ _ . "" ... _ .. __ ... _ ..... _ ... _ ........ . '._ .. ' .. _. . ..... ---... --.. -.. / ........ _,-....... -~ .... -.,--. . J .,. ; j . • 

" .. • I 

. ' . ' .. 

. .....:..: .• ~.....:...-=--...;.:...::..-"--____ --"'--~_::.,...:.._~ __ ,--'-l_' ._"~_"!._"-,t =-.' T'.:...:-'~. c_. ~~ __ -,--",~~~-,-"":""--'---'---.:.-.. • ~ _._~~~ ' : .. ::>: ,:.::~:.I~ I , 
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cyanidcd, und 4,000 tons of )ow gradc thrown 011 the dump. '. 
., . The a,ooo tons shippcd or cyanidcd l;;hows. a rcturn of $166,000.00, or an averagc 

valuc of $-55.20 per tOll. (Thc Nilvcl' prices ranging from 0.46c to $1.00 per ounce, 
with an approximatc' averagc of 0.85c per ounce). '£he 4,000 tons thl'oWU on the 
clump averages 8.0 ounces silvcr and 0.05 OUllCe& gold per ton, or a total value for the i . 
chml}l of $.~1,040.00 at present market prices. ~ . 

As n margin of safety, I am giving the unmilled 5,000 tons iu this as:5umed block, I 
a va)uc 110 higher than that of the discarded dUlUp material, or $:3.7(j per tOll, or a l ' 
total value of $28,700.00. At!. thcre havc he<'u 7~OOO tOllS a('tually mined, with a known f 
return and dump content of detenllilled vulne, if we now revcrt thi!'! assume~l block . I 

i i . .' ba<."k to the ,-irgill or uumined ~tate, and as stated, to bc within a safde margin
t
, o~l)l' ! 

!! ~ I allowing the 5,000 tons unmined, the same valuation 'aK the rejected ump ma o ena, .: 

d , . 

.! . - " the block 200x200x4 feet. if mined as a whole, would have a ' general average value ' j : ./ ,{ ... '. . ,: i of $18.15 per ton, which is computed a~ follows. . .: :t' '. 
' 12,000 tons. ill the assumed block. . 

.~:..:- . '.,'. -a/.OOoo tOllS offwllli~~h) h)ave h
1
ccn mll·l~ed. 1 '11 d l· ... ~. ; ..... ·. .. ~ ..! ,00 tons 0 w 11(' 1 laVC )cen S l1PPC( or 1m e . I . 

:.' : . '1 4,000 tOllS of whi(~h l'<."lllaiu on tlll' dump. I ':. , 
"t! I fi.OOO tmlF. nf \",hi('h reprc~cnts cnmpntl'(l unmined I,ortion. ' .1::' ~ 

-.. . • t 9~OOO ton~ of whi('h is the comhi1lt'd dump mld umnincd portions . r. _ 
•. . , t - ~ ~- ... __ mld ~iving this n $~.76 per .tan Yaluatinn, givcK -a' total of ~ .. n.$51,8tO.OO 1' · ·-

~ I . j . 3.000 tOllS sl~ippt'd rcturned ....... -...................................................... ~166,OOO.OO . 1 _ .. ;., 
.\'; I . . . I"'> 

i . . 12.000 tons tot.al .. ~....................... . ..................................... ........... ....... .... $217,840.00 ~ . i"'.~:~: ... ·r , 
! . R.ECOMME~DATIONS. : : l '~: ;;'~ 

, y ~1l the (!~yelOpme~lt of these. mines~ I would recommend the seco~d . or more ex- i~::2 \ 
. 'II tcnR1\'C plan. as· l)revlOusly outhncd under Plan No.2. The ad'y!p-~g,e_s_ar.e a more t f!: 

rapid general development of the group, and ',vith larger scale" operations, a lower .. t· . -.; ' . 
. 1 . mining and milling cost, with COlTes.ponning increase in net returns. \- t .. ~ :. 

): .t~· . In ('onnection with this plan the lcasing out of portions of the various mines of ' l ~ '. ~:' 
: '~. _ _ . ! the gr~mp would be advisable. Thesc lease~ cOVel'i~lg ground that would not inter- : 1 ' · ~: ._' 

i~ fer(' With the gcneral devclopment plan, hcmg confmcd to ground above water level. . t - ~ ) 
. ~ . • t : A partiallcase operation in this manucr would tcnd to lower hlilling costs to the . t ... ~ : . 
:.rl: . (·'l:~·p:u~:;-. dne to tIle fact that leascoperations would be contributing to the payment " ·i _. >::;. 'I of the power plant opcration col'l.ts, in addition to yielding royalty and mill profits. ' I .,-:~ 
, i It would likewise be advisable to determine t.he position or depth to the suJ- '. I ,; .. : .~. 
;; . I phi de or primary ore zone, by diamond drinin~. Thi::; coulcl be accomplished by select- 'i ".: 

i' iug one or morc of th~ veins. :\lld drilling offsct al1~lc drill holes, to cut the vein at . i .-

\ 

.( ~ eOlllputell dept.hs; for examplc, t.he drilling of the Bonan7.a vein from the west, at !. 
:lllgh.'s to intcrc<'pt it at 500 fect and 800 feet etc. This w01,l1d also uctennine the (11 

Rtrcll~th anel tenor of the primary sulphide ores.. 
C'O:XCI. .. USION. 

;~ In closing I wish to say. that from all il1<iicatiollS and from a very closc study 
of thi~ property, and the entire Distric>t in ~cneral; that I am firmly cOlu-inced of 
th~ <1~"elopmellt of )MgC t..o_I!.n.~g~s ~elow ~'.:!'l~~.!" l('vel. Illsofar as the general llliner- :. 
nh7.atlllll fa(·tor of the Di:dri(~t aK a wl\Olc S(,Cll1~ tlie ~~~1lJ('. a di5(~ussion of the gcology ; J~' 
amI (Ire (lcposits of thc el1tire Distl'iet has a direct bcnring 011 the -Mellg-l"ell property, I :. 
alld for this reason I havc gOlle into it in c0111wd.ioll with datn ·011 this propcrty.x · / _ .. . 

J !.. J " '~h~(:OJ~.ti.l11lity_oLt.lm_Ul~c.,.. h()(li(,N •. t.o-a11fl-:- i!lfo-UIt~-wnt<~r -'.,h:u~-h(·(~I~ -~li"'(m8H('d ~ori" 4""-:--:~ 
; i_.· : 111(,' ( ,,,,h'lttlUll. Ornl1.d....C.(~Ull~RI.....s.lLllJhllr(~t........-H lb·(~~r-III~~H(I,:....;...!r.,.II(llIIlat.y, - Ort.!gofl· --:1,,---
t C .. . I' ~ro~111~h'l\ !~~~c.~~Y _ ~'~l~~ •.. EI,~. '!~l"nl~l,~. ,,:~T ~~tJ;;..i.~I~, _rh~~I<:('~ .B~Hulll~.n, _~nll .l!c<ll·~J,~~ J oscph,_-:-.i"..·.'· . 
;-- " ~l~~()· 1, ch' .• ~ d~~t r.~~f ~.~ thCl_~ . <10~!1.~'~~1'(~ C~!~.I .lR~.~~ and ' thiS taken m connec~ _ !. ~ .:: 
i : . 46 .: .j ' . . 

j-- • • --.- -- .-~ .. -- : •. :. .. ......... '. ' ' .. - ..... , . - ..... .. . 
. . 
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tion wit.h the zOllul ltl'ruugcUlcnt of thc Illd.al~, :.;tl·(HJ~UIC'hi Hw argmmmt for Ol'(!li I .. 
twIn\\' w"tcl'.~l'hc ~t1'ictJy pl'iuUll'Y OL'CIi us a whole lJot having hCCll cncounterccl, · , 
ntul tlw ~cologi<.~ul condit-ioIl!), vicwiug thc 'l'omul)tollc District as a whole, makes DlC I~i;· · 
ttllill'sitntillgly s:ty tlmt orc bodic~:ill thc lJistl'ict and on · this property, will without j . . 
doubt be mined to considerable depth.;- ; , . : 

Of the mauy n~.ng ~l~l'.~l:tiCS wltichl.h~ye e.~.L!.l!l!~l.ed, tJ~is_g.!!S, taking all fae- (~-. 
tor,; illto cOIlsideratIon, is oile of the best, from all gcuel'ul 8tallcipoints, as related to } ( . . ': 

l.: mi IIi IIg. ~rOllllJ~t~)J1e hus -J~eci'i llr()<.h\ciiii~· orcfor Hie Ta~f 5""0 yciii~' aiilf no doubt will be '- ~ ~~ .' 
op<.'rntiug in the far future. . . 

The ",uter question has beell dc:->cribed at some length, and on the 1tlellgcm, {>ro- .Jb..lr',{ 
pel'ty, ~t~~~i~!lt_'tat.er for milling opel'atioll8 will lUHlonhtcdly he eIlcouutcreu, thil) ~(;~ • -
WHtCl' hl'mg in fm't ~'.l._~l~(:id<.~(,l aSH~t fOr)l!i.1Jillg ~ll<.lJl.tilllilg. . . , . . ~ L, . 

. 'rIte Inlwr ('lllldthon I~ exc('ptumuHy good. No eallll' or hOIlHJIIg fa(~l"tlc" are ne- ~.;;;;...),;.. 
i · ('<"$~nl'y: nIl l'mployel'8 ('un fiucl , :wl~omoclation8 in 'fombstone. American ;md ~Icxi· ~: .' 

c'nn Inbol' <"Ull hc hnd at. prevailiug' labor seale. • ~ . 
i .Al·(~et;sibilit.r as has. bcen stated, is a very importaut factor:, 110 road building ~ ! l~ . 

I heillg' uecessary, the property as a whole being easy of access. t.. l . 
' j Tr!lllsl>OrtaJjpn ~onditiollS . arc ~OO(l. Hauling charges arc reasonable, trucks be-. (~ :; ; 
i iug a\"ail:lble 011 contract work at 'fombstolle, l'-'l'eight is a!) llcar a minimum as can 1"j : ~.' .. : 
I be cxp<.'d('cl 011 flJlippilig or<.!. Fro the t;me1tc.~r nt Dougins is about 60 miles and tho:;e <.~ . . ,.(; 
i at l~l Pctso 3.15 milc$. . ' . . ~. . . ...;.-:, .... 

·t- ~-'--~ 'Clilll~C I!k,c nil t\~l1t~lel:ll .A~i7.olla-: !lia:ke~ "''' operuti~g conditions ,. exceptional~:' t-~:~~ 
! wcather comlIbomr at no .tune mterfermg wIth operations. : IF 

.; .A word should be said ill l'Cferellce to leasing, III the event that an operating .. ·i ~.~~: 
1 . C!~mlp"ll~· shoul~l ~ecide on a part-!~a~illg h(l:'ii:i~~~f~~)lt<a:Q.tiollS~r there ~ppears no ques- : 1·.· . -.)~ 

· ; hon as to ohtallllllg le::::sees at such bme as eqmpmeut permIts. if " ,'5 
I ~I:my ontlyillg p~91>el'ties would be worked. providing the cODlpany operating" .. ' . ~ 

· ! this property decid(~d ou taking cusJ:.Ql]l ~,<l~. and a ~~rgg t~.~ll~;!ge ('ould he coufident- . !"~~~·S 
t 1y counted upon from this source. Ores available for treatment · QY milliu1! in and . ' !',"2 
. near U!C "Tombsto~le Mining District," makes the plan of t~ea~ing <?ll~~de 9~S an '. :. ':: 
I attrachE: c~.mm~,rClJll as~e~ and revenur. from tltiR source would aaa to "the income of '.: .. !>~,,~ 

' j the ('ompauy'operatingt.t.lie "lfellgrCll Mines.," in con.illll(~tion with a "Custom' ," :' 
. ' I Plant.' • .~. \: ::5 

' -I' c. J. SARU;, ' " . ,' "" "1-'2 
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J6 ,);;::·, ., :s ;.'~~ 
;)~~· ::: {;;·''':\>.:~~,·~ .:. ,~. ; . ln .,.t thft aurf"'o~, kbout 500 f~C't north of thr. oroall-vein ~.nc! .'~ ........ :.;,,: 
d : ... ~ ...... ::!";:,.: . .: .. , main nerth-aouth vain intcroftcti on, enco\1nte-r~d t1r.:h gTIlde, . . ' . . ::: . 
)let' . : ··~ .. ::: .:~:.} ~ : .>: ·:! . tdnlng ore as high itO .:'~4('O.OO I",r ton in v~lue. Th~ high f:l'ade: , ', .. :.>.:.;: 
':':. <...... ' .. , .',:.": :": . .. , 10123e.t th1lJ 11t'int dropped in valtt~ to Il milllng- '{;Tac!e and ., " ,: .:. 

'r .. : ... : . ~ .• ':. " .. . lI'orlr was dlsoontlnttcd. ' 
. J -.-,: .... ':; ' . :',: • • ' : ,', ., . . . •• 

~~;:r..;.t::,· . : ~ .. ;}}·~ ·~:> · , · - Oontjnulne- on n'orth on the atrHce Qf thf' vein, rr,y fartlirr .:.,: . 
·'::·.i : ~'> :::~: ': >~/?::'. ~ ' " In I!)JO, started to sink the north PontJlzo. shutt, · starting on ~ .. . . ' : '.:,: 
t. }.~~: ~': " :' '. : :'';'::: : ' ; ' .. ...• xpssed onl'f,"oe oroppings. l'esnnk the eh~1't on Q.n incline to a ' 
~t f' " ~'>~:.:. : .;: ":.' depth of at10ut ninety ft'titt, at no pt'int enoountl'ring hSg'h grado. ":;' 
>\:' : ., .: .. ~< . '. '~. Sh1pl!:enta ot from ~.};O .CO to .::ZO .0('1 per ton boi ng the averag-e'. ~. . ', . '.: 
: I . . ,~· . . ~ . .'~. <~: . ' .. ..,. In 1919 a INUJC ,,00B ~vf'n to I.em ~1lton. 1:. y.~ 3pringr;r &ll~ lJeO. : '. 
:~;{~ . ': : ~> . ' > ~<~. P.1xbl. They oank thtl oh.ft .tt' tht' 100 foct l~vel and stl.rted · dl"1ft·<,::: 
; :~i/ . "" ' : .': "~, : ' : ' ... ing north ~lonff the vC\in. At a po'nt about forty ft.f't north of ..... ,.:.: .: 
·;I".:.: : · :~ .. :· .. <·: ·;. t}~~ shaft t'h~y enoountered high BTa~~ li..nd ccmcEtnced otop1ne-. ':he :. ·: "';· 
:~~ :" (" ... ;: , .. '~~~ . )~/:' ( . bulk or th~ '; area sht'\\"n br the- 10%1£1 tt1.d Ina1 S/("cti ~n ef the nonlLnza ::' ~, ~:~: 
X~·i~. _.~ .. >;'::: '. :.'::·: r: . vein .. t th(! north shuft ",u.sm1 n~d t1nd~r thc~('. lease operli.t1 on8~ ·. ':'.' ;':":/.: 
'~';' :. :: : . '; :·· .. ·:.),'::.r5i ::.:: >:. 171 th t:L .product1on "r ~:J(~6, C'C'C .00. Thtll~ B,,-nk' thr ahaft t. the .. : .> ;'::':' : ;.': ." 

?iJi .. :~ · .':':<.}';::.;/~:~ .:. ' ~('O foot level flO ahov.-r. in thh.~ G£'ct1{ln p1u.t. ~n 19£4 C. J. .' ' .. :::~ ' ~ ':, . s: . '.::: ', .. ::>. .. / :,.~. ; 'ynn, ~U',ur ;'~il"y f.i.nd ! ''!In I:·e-llchoff o~t~'ned I:l 1(,A,3t", at the .' <;.> .:'.; 
~<" ... <':;: :. '~ .. ".-:.":< ~'.'~. >..' nOTt}: rnd of thp. ncr th foOT-anz,," otope ' Q.J1d extl't.4c tc<!bi t,":h £T6Ade, • . ':' ;'.~ . ~ : 
~<::~?:«:;··":~·~r:" · ·<-' . values runnin£,' 01' t(\ ~: 9(,O.O() I)rJT ton. :lnr1ni t\jn1ngnI,eT~tloI;i8 ".:/'.:--, 
:·! ;:·:·( : ,: , ·,· ;~ · · .. :~ ;·~:· ~· .. 1n the north Romlntt1 7iort'nr=tl 1 l:al"'e . liCiraon~llyt&4kf:n dond ft.zU,el- >':;: ~ '/ . 
. ".>. · /,:: :,,;; ~>;,:> , .. d 8WDples rnnning us h1th ~B 27CC.~(: Oz oj lver l4nd 11.0 Or. ,ZOIc! ··;;:i),:.· .. 
(: '.: .. ; .; ':.:: . ";" ' .. ' "'or ton · . . . ' . ~' .. 

'~1 - .. ' :: ., .... . ... .. ... .. Ir • ' . . " . ' .. : . . :~ ; ~:. : ,~: 

1:'3· .:' . : <:';:-!' .. :;: .. /~:.~. : .• :, - .. -. 3upplel:1~nt' n~ other experi m~nt$.l 'tC:!8ta on the . milling ' .. :~": " :-: " ; 
.;~· 1 ··. · ::. . ~; .. ~.'.:~;<:. : ;, .. <. of the8~ ortis: undf'r the Oorr.ce · ~nd pj 1 ten leaee p~rj od I con~ . : , ; ' .:>:'~ r 
~:~ : ., • . :.:.!' . : : . ~ .... : . . otrlloted ~ or..!ull nxf.'cr1Cl~r .. tc.d ·lc,,"cr..J ng plant und cyani <!ed orOB · ...... ::. 
~f:~ .. ··::.:>· :~~;·f\~~· ~ . tr 00_ th,:o 010'::'8" (\ IlC!t Ol t !g!l~ __ -' ~ Qr k1 ng:: in;:: tht~ ~; ~~Y' '" ~= ltt t lc.~ over- -' :.~ :j >i 
c'. . ~ : . . :: ~ ' ... '< .. ;;" . . ICOO tons, w1thgood r~oultG "OJt..;ich \1:j11 be aeaeribed ct're fully ; · .. ::c·' 

f;~: ~ '" .,,'.: ;:. (;: : :~ .. >{:. :,; under milling. . '. . ' . . .) : , . ><~ . 
KJ~; ·: /: :,:.:.:~>::;:" ': : ,' . i~t the lir~::ont t1 1:1t' ' lo~so Opcl';",t1ono br c 't.p-i,ng ofolrr1 ed . en ::.:-' .. <": 
fl~: ::' ~ ' ;:<: · ;: , :-;·,~<:< ",t the tl(\rth ah~ft :r.orkjngs. ':1110 brir.f17tiv~a. thft dflvcloprtOJ'lt : . , : .::':;: 
[~~~ : :: ::/ .. ::::! :".:.": ~ (; ';:. ~1stor7 of th~ Bonnn% .... mi ne from 187!l to-date • . All "r this roark .: .: .~ .. ; 

;:~;~ ; . . ; " -:'<. ':;:' ./;~: '.: . . > 1n.s pri ne! {lally _ s<'aroh for thf' high grt'\dr. ler.acs of tho vnin . . 
C:.,:::" . ::.~~ ::!::\:;, ; :~-> . ; . anet usually where tho ' \"oj n me.t ter dro;Pl,ed to ~ l(\wer gr~de or ." . ':.,>~<+ .:~:' 
I~~:; · ::: · » ~ . :(;: ;:::.:. : .' milling oro 't . 't1~D left at th1 s poi nt .. Thr. ~r.tirr. prodnctl.on ··. " : ~~: ::":'~~::,'-.. ,;/:' 
~J~: ... ' :.';' ~ ~ yX· ·.' :;::~~ ·.: history of thf" :Bonan:" ,·e1n hf4s bf)(\n, th:1t a oontinuat~on o! ,:.:·, >;~:;: :/): 
'of:~ ::': : : :.J~'~)~>' :'< work on thft lower gr~d(' pcrtlonn of the v~jn, has Gt . El.ome point.· ~·;:::::::; 
~~: :: •. , -~ ~,'."\!..:-:; _ ':." : led to th~ 'high grudo lenBos Qlld it io '!Ilj 0Il lnion tb"t in ex-:: .::> .... ;,:::. 

[4:-! ~: ;:.' .. ~ .: : ."';.::.::<. :. " trGctlnc; thr. V'cjn "nblook for eli 111ng purpOSt\E. thAt future .' :, .:''::' 
~=, ·h :::>'. ';<· :::-- ,:' mining and development will f'noonntf'r t1~(Uti'ln~l hleh' err .. ~e orea_.:·::·;,:-".' 
~i;l~ . :;:i .~::-;~· .. '" : . .. ':he cont1nu,ty und cdn()ruliz~tjon .of th" veina will b. : , :·.c· : : . ~:., 
IJ : ~, . .. . ' .: :;.: .. ... ~ dlscunat'd r:oro 1n det~j1 "8 lAo whQlft :md \Vi11 tr.ror. ",ddjt1o~111 .•. :.;' . 
~;.;i::'·'·.< . · .. ':".>.:.<·::·· 11~ht Qn th~ Bonanzu. vein, in its rE!L .. ti"n to tr.e· true fissure '·:.:~i : .~:::; 

~r(-'. /' .. -.: To 

1 

n 8 ys te 

o

• J~S };rrr NO. 2 :.iI m: • ..';';_: 

~~~ ~. ". .):. "; .. .. _ Th~ .. 10or.ph r:o. ~ m1~o hH.S I .. p.;dJt h1sterl of oJ. h1th {;r:,de 

I:~~~; ;: . : · ' . . '!> .... !!l'odueer •. ~hi 0 I bell nve t.o l,e l.~ t\." 1 t~li po~1 t1 en, of th~ ~oseph 
~: ~ :" '" ... '.' >. ".0. I ve1n. g-1v'TlG .. oomb1nrd strn:e diilt""nor.' .of. ~('<'O f~('t • . Joe · . . 
. ~ ..; ' : ' ... ';'- .: D1lPlon ~ <'arly dt~;'· lenzN' on t.h1n l'l"r.I.~rty extr&.ot~a orc of" ~ ... 
~"I.~-" ~ '.." .~~. value of &0 .hieb as._~~l.5r.~ j.l(!!l"- f,ouncl •. !;hotoerurh1c cuto of the .' :" " 
:~} ~_ : , .... : ... ~ . ". "orr:l~s of tll10 mjnl' J.\l'~ s:t-.o'in in tho rflp(\rt by '!'Yr. Slirle. ~hcc,;;~;. :,; ; ~ .j 
:::~ :. .. .' . ~": . ,P:Aot dovn1opr."f\nt hi ~tory 13 sit" 1 (;.r to that of t.h" T.!onaJlza t!1ne :.; .... : : ":-.::' 
: ~" :~.:.:: ~: . ~ : /';: ; . all of the work bo! ne \1y hUlld dt 11 U TIC' ancl the hE>1 0 t,ine wi tb 4& . " i,':~ 
:~.';.~ji.;'~\' ~: ' ' ... : . -:. <. horstIJ whim. . . . . . . . . . .<> ' :'/-.<.:; 

I .: . • ' " . 

,i ~: ~ . .:'. " , . : JO!j!':r!1 to. 1 1~1~1':. " . : ., ' .,~.' .. : . 
;,":",) ~\.~ " ..... . . ,,'.. . . ,', ': . . ' . ' : .... . '. : .. : . -
~~1-.rt~:~'\ " ': · :~}:::'i1':!~ 'i .. /~: ~ . . ;. . ~ ' . : ~": :.: ':: , ~ ,! ~;.:.: .:~~ .;~:;, : ;·:« :.->~~.i:·Y.: : ~; 



i i.;:J ,- : ···L · ' 

';~~9/~g"i·'t ... ' . 4 . . 

'.::'; '- '~. :' >.;.; / ... :. .... :'.. . In I~)o4 m:r farthftr start~d in sinking the n(lrth Joooph .;' 
.d.1 l ~ ::F:j,: . .i·.'i.r: · ·N •• I shaft. About 600 f~et north of th~ sCluth sha.rt, from whioh · . . 
~~l' « ;.,j~:.:-:.':~ ..... ehatt abClut · .~60.('OO.OO 1't~ c1nec:1 in 1'.1trh gro.dt! orf'. . . 
\l : ... .-~:!:. ;~> .. ~.~./;~ :\~:::.:. :. Th'!' ohaft follo\':'~d the 1ft-st f"rnl1 pi. toh (If -the v<'in and '. ': 
TJ .f::;~?:::.o: ~ i·:·~ ~ .:::-i:',·." relloh~d a df.'¥th of ~~" f~~t, just "bov~ the ww.t"r leTel. A 4rjft • . ' 
);,,::~; ; .. ;:(.: .. ~ . i',\;(; . . ·· Tao 'run oouth on th" 10(' fo"t lc-ve'l lolnd Do ):j r,h grud (' lense waa.·; .'. 

·.;ir ~..-.': · : :: >:;:.:·: · enc(lT1nt~rfl)d ~dth ~3D~18 up tCl 5l'05.0 Oz. 911v.,r W'\d. fi.O (\f,. gold ' .... ,:; 
~/(.( . :::,.: '~ :'; '. ' . per ton. ~hc T .. ~n (4t ·the bl'ttClr:1 Clf thr. ah"-ft at th~ ;;~o fot't 

' ~~; .:.; . :. ";. . level showcc:1 an essay ~alu~ Cln thfl' l:ast 8~'Tl1-'l(!l tlail.t I persona.lly 
~." ". · r .took, or 94.0 (IZ. oj ll"er ""nd (1.41 ('1.. gold It(;'r tc.n, ¥.asoolp.t.cd 

.:~~~ .r:' ·:· "...: :':'.' '. v1 th lead 1n thf' fl1rm of GalenQ" ( 10lld Bu1l,h1de ). :'hc Iftad : ' .. 
".:~~ ',.:. ;' V :f · .. , ,oont~nt at th19 poi nt 1n oonjuncti 6'n \";1 th oth~r If)ad values at 
~:.J ,':: . :. " '-. :<: ~:,\. " or no:u- \"!~ter level and oDr~lated -n1 th tilt! zoul arra.ngemont of ' 
'-!1( ., ; ::":: : ::,i:~ . : : thn ~OQbBton(' (\r~s, as shewn by pa.3t dev('Iloilr.lent oon.fjrms UI7 1 .. .. :.·~ . ·.;: 
'\ ;'< :: .... ~ ::'j ;; .:.\ ~-" > opinIon that an dc.pth dovclol'fn('nt frogrcDscsa1,htl1, an "-B8oa1..,.t.~d . , .. .. 
:;J . .. : . :.-~ ' .. :~ :;:;;;, .. '. ·leAd vnlno ,:j 11 h~ ~ncount.ored with the goldamd silver content. · "; . .';.:' 
~J ... :.( .-: .. <~~ ./>.-::. ;·u.l of the work her!' doaor i bt'4 ."0 don~ 1.y hancS steel. hoS otlllg . '.: .',':.>: 
~:·:-t:c ,·.:. · .:.' ~: ~ .. ~ : ;~ .•. '~\ ' \d th II hers" . "hi c. . ' . . ;' .. 
~~-1 .:.: " ' ;i:.~'. ~ ::\ . :~:~:.< >:~ .\~;:: ' .; . ... ; ~he worldnes (iodescr1b~d in the ~t1rle report, oovoring .. . . 
..... " . ,' .... ,; ., ..... : , ....... " th ' """nr.'l" ~o . ~O ,· ·""1':lt.~·0 AI Plu 1I1"~"""0 l~ ' t b ' ; ... . :~'J ., ~: .:: .. < .. :~ .. ;,.,y: ... ::." ~ IWA J;"~ . " • ~ • "\4,,L, •• I', t, • ••• .L.TO, . J.." •. UuA·1\. u 0 o. as a .;. , .; . 
. ':::':L-: >:·:' / :>':::.;:: ,:; .. doTelopmClnt history s1cdli&1' tt' . thf\ ubove.. '. , .;'. :""' ;' 

~l· . ;;;.:::. '.!/>~ ~~.. '." -~~nu ~~ S~:T ~e:: ~:~: f:o~] :~~ ' ~ ~ ~l;~~;" 11AI~~; f; ly1 ng' ;"':\, ;"~ 
r;;L . ..::,;( ...• :;:. .;\ . nortJi._ot . ~~,p. . .. umJ-:): no. 46 v.nd ;.IU!!:r l~CI ~6. From those worl:1nea ::> 
.:." : ~( .....• :: .... ,.~~ . . ,;.::~ l. approx1ml\t~ly· (.3,5(,("O(~O.C(, wac product'd inh1gh gT6t.de orea • . : . . ::j:f 
". ..' ::. :;:::,,/'}\ ' , . In 19.:0 th~ OLD rU7JU6;. ~.··: ... .sIllG COl:r;~lobta1np.d a lr:a.se on the ' i . : ,:.: 
.~. ~i . ' ;. :"~ .. ~' , <~:~:.;~ ~ J" 4! Boardod c2ump matQr1n1 o.nd 1nstllllec:1 a orudo oyuni d., plant, ,:·.: .... :;: .. : ,)~ 
~;j ' . " ~ ' : ~"~ ':~:< :'~ I ' working over the entire dtu:\p, whioh showed A nioe .p~of!t te :.< . ... . :~ ) . ~ 
>.t :. :> , :~, 1:::-;: ., them from tho8f1 operations. . . . . . . .' :". :, ':) ' 
.J;:) .. ' . ', ': : "',: ;,. .; ":::;-- '. . .' ~Q.nl" ether air.eo or thi0 krca htLve G past h1stor7 on = <:.:;<.:'::: 
.. :;:J . . l··· :' :'::" ~"~';;,:· ... ,< ;.~~pretlnotj on ~f high gro.cic. such ao the S/J; Tll>iiO. ~}:r<RIlr~;"C. . . :~ :l~ :. ; 
. ... . .. , .. ... \ 1!W'D.'.'" "Oln""'" '·""'(1" "'OLS"'lC" JU"""'~~ t 11 t S:q',: /:.': ',:: .. ;':' ;':'';-''!'' :1:~1! ... ) \J, uvr. • .1111~. 1:,. ~ .. t,. "',. ...... i\ eo., a on sopera e · 
,~~~, :.::;'. '~ : <\'~~ ::.>'., atld ·4i st1nct fissure vdna. pr(\vi ne; the exie'flJ1o(' Qf the bigher,.: .. .. ; 

l~r · · "~ ~_ ' :~:~>~i:<: :':~:: :: ~.c1e Talnes over> lurS!.. ~r.a. . . >, .:; 
~~~) :.;~:;;;~zi':'; .'. (ll~LOGY ',' ." 
~~K '\;:j.·\:·,;;·:./·;F":·;:;;:·· tail in i~:o;!~~e b~~;;;{, O~r.~h:t~~~i~f~; :!O~f'!~o~~~:~O~el~t::;_ .. ' . 
~;it'>~.~·;:· · ~ :; :~ ·".::~:;; .. :, :: shSp' of th~ ToclstorlC for~~U ons ohc't'tld t.~ kept in r.1nd. ~he geol-.,·.; 
¥F ... ~. : ... ~ .::: . :~{> " ~ " : e8i041 hcrizon of th~ eastern or 'P.tt!Ir:~:-{ l!l !.I. i:"H F!!. nn~. the western " \ 
~\:!': "''': ,,: ':''' : ::':'',~.,'.' ' ' or }OO,JnlUlf IJ(:'A S S lfcrth.v of note. 7hi10 top(lgTa.ph1c.lly the -. 
~~:>~: :.:,.:; : j.) .. ~:\ .. : .. .. r.eotcrr. c.T~a is lcwer. gooloe1oa11y it 1s al.H)ut 4.00 fept higher, .... '. 
~;;;il:L;;' . ;;"::~.'.::':>:~ ) '~~ '~ . ' whioh mnnno that thf!rc has becl\ allproxi mately 4CC feet «trode4 In 
~:~$. ' . i ' .. t :. ' - . . :', ' the C'&Btern area, Vlhioh haa not oocnrred jn the w(I!stern aree., in 
~:.i . .- ' : ~ ., . :':';~:1 ;>:'>:. othftr worda I1t Wl d.ll.prox1 r.ls.t~ distanoe of 400 feet 1 n d~pth in the 
;;~}~ :. :-- : . '.~:~.- > .. <: .... western uren, 1 t 1f~nld o('1noi.d~ wi th tho ot:.rfu.oe Clf the castf'rn 
';::1 . : ~ :' : ':: .. ,41";, 'una .cr geol~gio&41 hor~zc:-n. ,'-natb."'r pOint of treat Intorest 18 , 
:J.':. ' ; ~ .; .::-.~ .; ~ .. ; tll~~tpnt of production free 9('1c~nd~:;r ores. Of:.. tot"l produo- . 
,~:';j " .. .- , ' .. :' :.' . t10n eotj:lat~c:1 at .;Or..O('lC,OO(,.OO for the T01!p.STOrn: l.PIUJllC lllSTt .. :-': ._ 
:(,,: \ ". . ~.'. '. ". . RICT ; '~pructi 00.111 th1s ,'nti re nmount haa bean I,roduoed from the ' .. 
J .• y.-..-./ .: .::. , .<~' .. : .ecoondarF Ctr~colru:m, r:1nod tc l4n· .. ·lLpproximAtC' depth of 600 feet. . '." 
1"'':\ ":':.'. ' .' :,.; . .'.~ Eo.oed on t1.n oxbau3t1 \'"e atudy of tho ~e}.!l)~TO~H~ ore' b.ditt • . : 
'.,·':·i ":~ . ' . . : • . , it 1ft my firm bo11t'!Yo. thut in J4dc1it.1cn to the untc-uobed .nd un-

.;~' ,:.' . .. ' " 4e'Volopc4 s8oond",!'y oro zone, the primury ore b~lo"" 1futer have 
~-:1t~~ ... ; .. ~ .. ;, ): ~:.\.~ .. a mining Itff' hurd to oat' mat". P'rom aotual 4oTel",plnen~ the con-
,..;.:~ ' ... . .. : ., . I -· ~ "' , - ' ,~ 61 u1 6 d 

:';i 1'; .. ::: ~ . '., . :. ... . . , : •. "n "7 an .. eXis tano., of thtl pri ml.r - · . ~ . :.: , : .. 



• : . . .. I • • • 

; .: ' J .. , 

, :~4 r> •... :: . :' ~ ' :./.: 
5 . . , ,~ ... . '. .'; .. " . 

• ;, , • • '," h 

'\" ., ;;': :.... . demonatr&:4tod. notably in thn ~jIVr:H THiU:AD J~IU!.'~ of the eaotern '. C); ",\.,. 'J,. ' :--.; :-'" . ...roa. ~ho otol1(JS on th~ 700 £!nd 000 foot lftvols of thi 0 1:11 nc 
) < :.:' .':; :. : rKDg1ng in mdtho or fioo 0 to ;;8 feet art'! in tho prlctlry 8ulp-

~ " I ,. : .~ . ;- . ' ; . . h1do8 an~ trom ... study r:.f the zon:>.l arr&l.ngt'ment of tho ore, taken . 
. ... ~ ' .. ~ .:( : .. . " .:. ' . in conJunot1ol1 r.j th €. raoon3trnoted o'!'r1 00, the measurements 

:: ; ... : ': '. . ... : boing D~do p08Blbl(! b,y tho ~nClrn:ous fi-ffiOunt ot c!eov~loprlont work 
. ,; ~ ' . . .,.: .0':'. I . ot tho ouatorn hl"f1a, poi n to to .~ def1ni to . :onc of d~p081 t1 on or 

I ; :/ ': :' ' . . ,' " ,:. ,.. ore oolumn in ftXOCOS of ';;000 feet in depth. 
~ .. .~.' .. '.: ' In tho ore of tht" Cl:o.stcr fi3suring Wond vein system 
,: .. . ." , - of ·tho In;:1LGHi:l1 ~:;OUP O)' :.tILH:S, work to date haa blinn ont1rC!17 

: .''';~ .•. :; .'. in tho oeaond"-l"Y ore ~on~ o.\IOVC water and as 10 usuu.l ,,' th £cc-
~:.;. ' . .:::: ; , .:. " \ : ~ ' . onduy gold-olIver orcD, the vci n r.l~ttcr as a ?/holo is not un-

. ." .. form in v .... Iuo. whioh Aooounts for thp hit:h grade lenses ooourring 
. . .... -

. "( . . ..· r " . -;r1th1n the ,"cin ayotcCl. portions of tho veins in the secondarT 
: ':., . . ;' ~ ~' , :·· .... :ii: . :. · ~ · ore column ahow1ng moro 1<"Q.ch1ng than otcor portions. It 10 

:'~~: ... ~:,~, .. : .. :;,:'~'>" . : " rOl&sonaule to ,I.rftsumo, u.nd 1 t hs my opinion that aB dopth is ob-
i ~~t .' .... >.<~ .. ~~.:I,:..:.:' I • tiL1nfld on tl:e wostorn lU'N). veinD, tlHilt a sonp- of oE>oondarl en-
i , ~: } .: "_ .. . . .,' rIohmcnt r/111 \lr. enoountered below the t70.tcr lovel and "t a 

'~j • . ... ·5.>.~.:·:· ::;,:· point ""Ion the this seoondary cnrjch:eont the eres w111 beoome 
,: : .'. -'." ... : ~'. and mu1nto.1n · a more uniform value. Ae prtv10ualj fJt~te~ it 10 to 
. ' . ,.: . ~: ' .'~"~'-' . ,.' :': bo o expoctod ~d d~~nl"'pm('nt throtlrt:oOt t.hr' dj etri c t hns d emons
>~ .. ,~<, ." .~:: :) .,< ' tratcc! the :tuot. that us bt'!lOtJ water df'tv4'!lo'&irnnl1t j 8 r~aohed. that. 
.. - .. :; . .' ,; .. :-... . . load VIUUf'O will · bQ t!ncountC'rcd. · wi th th(\ gold-ei 1 ver cQntcnt. the 

. ~j ' ::- .:--:.\, .. , .. ,:, .... ::'.: . ores tl'.At ho.T~ l.)oell mincd-,-tc- dutf.' · in this .r~&~.po2nr- ~bOTt!.--th's . .. . 

. f~ )or1zon. 
. . . . . ' : . \~ .. : .. ' .. . . ~'. 

k;~.i·.,:tN ~:Z; .' ' ..... '~~e water Q\t&9t1::
T
::. U.o ~O!~~~·~~:~:;;;tl~ DlS~.~IC~ is i :~; 

.·E.! ;.:];·: ;: : .. . . ·~~:K .. :.· ·· c!1oouU3cU in d~tQil, in the S&trle rt.port, pagns 34. to 35 1nolus->< 
: ~i~. ". :-':,/, . ." ,: .;.: .. ":: · 1 vo.1 ougj~3t that th" L'lap 111ustrti.t' ne tho e~storn e..nd west- · :, 
.;~tf: ·· · 'r ;. · : ,~. : / i· ·· ::;. } ~ arn .. e.t~r leve13. bn ntud:1 ad fol' the 1nigrmati on it thrown on the . 
·!.:.~f ' .::::: : : ... ; ... <y...... " _",tor quest! on of the \':cntern :a' Nl. :'ho Donzon1 tf' l-i4thol1 th '. : 
:.i3: ' ! ,. : :.'.\~. "~'.'.~' . ccnt10ncd in tl\C..l i3arlo r(~l-)ort is 1mI,ortar.t. outting eff QS it 
.~:~~~«:.\. ; ; :.;:i.' .. . :> ':': :.:>' docs thn eastorn v/~tcr fro~ t~e wcott'!rn urCk. l~; tf'ota c(6\.de o.nd 
t~:~ {::·~·;: ; ~>~< ~::·· : <·~· ··: ;.' o'ther «:at" collect~cl, l...~ s"'i. ~.h;t.t . ... ~l:;.~ 1!_~~r._~Q{ .:.1:h~_.T1~~ .. t~~~. _~~. 
~r( .. ,; .. :,: .,; ~: . . . ' .' L:!Ji!.OlU·:fl ~-!I·: .\.,_:.!iJ.U~_.1l9_P..E!'_):o J.k...8(,() }o~~--.l~Y~~ Jl.!'_~~;1 4!- ". 
~:.~~~ .<:' :'. ' .;::/. ~;:,: "tr1m~ ~~ Ci1c~r~~.~~ .~~Lm.!!!-!EE .•... 1!d8 8t~{cm{'nt is bE.:.eed ~n pUI:~p- ' . 
-:;. ~~ ';- .. ,. .\ .::.? . ... 1nE; t.catof;t~f:e OOl1U~ nO~ZtI. shhf.t_~na on .1~vel~. r~l~ .. ~-P;.~ ._ 
.<:! .~,> ... ·· .,.:.~ ... ·:.: . · :· . 13r~nco .. Bh .. tt, t~..!-h~ .. J3_~~~li. J'~. oiL W.~8 .. ~.~'"3.o._~!.~ . _:r1\"'~ ~~~dx~4_ 

'.:' . ~ .• .. :.,: \,-: ~ . ' . fOe~vol wIt'll a ::0. f, Ceu.moron sinker. ~l!e ~leviiti ~no ~btnlned 
~. :y , ! . ... </ .. ' -.: , .. ' . ' in runnrIlfith~so ]OVOl;,~L bao.:rs·-o~t tl:i s c.trseYt1 C'n..! In vi ere of ttl. 

' ~: I .. ' . ' . riOt thf4t nxpa.m31o'i\'"Plc.no woti'IC!1noludo I.L m111:Sne plant tor the 
<i:." ,., . ':.> .: ; : ~ .. :: ;", .' tratmont of tho oro at th~ mj nes, th., watf'r thcn \Y~uld boocrno & " 

. <:t1 . ;; .. : : ; . oonuneroio.l asset • 
.. . . : . . ' : ~:f ' .. '::' 

' : . \ l.aLI.IHG. 
; ~~ . : ~' . ~ : " .. .. . ~ .' 
• .~: :'. : : . . . Frol:1 nUOCrOtl3 tt!sts v:h10h 1 r.<).'\"'~ eonduct~d em the ores 
; :. ' / : ... ·' · "··of tl'.~ ':'OL:;tSTOliS l!J:ni;::1 :;)j~;T~~I~~, tl'~S' 4lTO fOt111d t(,\lO adu,.r-tl1bl. 
~ .<r./~ ; ' ., < .' ":. . 'to tr(:!.ltQ~nt. In 1922 J ~ad C' ~nc c7cmi de t~3t ot 900 tone from 

. • mine 'run '-'1'rom th~ north ;~OlLl~':':\ str:.r~ ·e.nd ~o::1allt'r -'lot8 from ~., . . 

. ti,o 30uth Eon.\~:7. .. \ work1neo. Prot'! thes(' and subso~uent teste 1 t . 
10 deconatr~tod that the pr~scnt oro horizon is 1d~all1 ~da~t~d . 
to cyanidatjon. ~he v~luoo ~s a whole ~r~ not finely d1e8oojn~ted 
tlu'ought the rook, but .... ppelArs to bo dok,ooj ted l.br~\lr.h the fr.,.ct-

. . 
. . J " 
~.~~ .. 

. .' 
~ , . 

: . . ....• . . 
'. 

. ' : .,' ., . 

tlr1ng. l)u('l tl' th10 !orr.l of d~I,(1n1t1on. cyil/.n1~i't1C\n ~y str"'ieht . 
1."oh1ng, grctllld to from ;':'0 t(\ 30 mC'luh lr·flf;o thl' v'l1ueo .md g1veo 

_~~~_=""~""""'. ~ __ :_a_ g_o_O_d_ftxtr&otion.l-:xtr&ot1onD n,' t.o 96.(I'/~ .er~ obt"-inod bj thIs ' .. 
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m~thod. . . 
. I would r~co~~nd th6t in mill pl~n d~s1gns th~t • flow 

sheot '\:e~ prop&l'~d to later handle. 8. mixed gold-s1lvf'r-l('ad ('re, 
jn coml,inQt1on 7:1th cyanldat10n ~o 1 Ill!) firmly convSnofld thutbe-
1(1';7 wCAter . de,·elc::pcr.nt w111 C::I,en up e. e:(lld-s11 T'cl'-le:.d zone. , . 
An 1nt1o.1 t1111 c~pf;:.C1ty of r.ot 1"'85 thli.n JOO tona fler day is ad-

. vis.blo. udd1tjonul unitn to be addod QS exp~81on proeress~s • 

. :. ' . 

!·'rQm rny t ''''c:nty-f1 T'e y"l~S "I'er~tj on of tt.eso mlnes f4nd 
ohir'l,jng direot to the smelter my conclusion 1s t.hat Q1.ny oXJlWls1on 
prograTJ. should and ['m.ot. include tho ·1nBt~11G.t1(1n of a milling 
pl'Ult l4t the cines. SL1o .1tertrt~tr:.ont ohargeD. freJght 6lno truok-
1n;.; to tlle rallrc-ud in Pu,st :lcAra hAS in seme 1natbllc.o run the .' . 
tot;!.l oost J>cr ton u.p to f.>0] high uo C~5.00 per tCln. Under suq'h . . ' 
adTers~ oond1 Uono it \l~U necasoarl to do 8c1cotJ,·c tdn1n6. to ' . ' 
re~ll::o ~ l)rof11; en othor thun tho h:S gh gTad~ er~D.. . 

In ~~n1ng the orn for Clilljn&. m:Sn:Sng enblcck. c.1rdng · . . ' 
oo~t::J uro chou.pencd. ,·"aoumj nB' Co f1 ve foot mi nS.nS' w:S d the the t11n1ng ~ 
andm1l1111g oonte on ~ lC'O ton 'per da:;- 1.IasSs shculd nct exceed 
,;!4.CC pr.r . ton. 

. : , ' : ~ 

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

. :.:f: · . . " : . In arrSv1n6 at the vu1uo Qf tho ore per tc.-n. J foe.1 U~(it . 
' . .... ;1-: .... '. . 11ia~o an Ini:Tcht on thio .f,hl.dlO thc..t CUll h~rd1y l,e ol~tll1nod by ; 

.'( \ :-::. :'. . . ' presont 0l,on faoc so.mp11ng. ~hi s dat~ oovers many thouSI.U1ds or ; 

l~i;:; >'~: : :; ... . ~ .; ". 8:lmP10~1'le ~1~~:r:t:;v~~ol~:n~r~:t'j~O~~~! ~~C~b: ~~~.~ O~h:~ r~~:· : . '.' 
.i·:Tf'.·· . not of un1 torm crude throng-tout, mnktls mo lean' to . the value , 
:,:"' ~1 .f :. : 
.F~; < · .;.. eDt:1c'l.to. bAsad on l}~at produotion. On these tru~ fS'Hsnre ve1ns 

', !. ':" f .• . !\lture dovolopCl6nt ~~111 undl'ubtcdly. equnll l'liSt produoti en 
,:·2 .: history. 
: .. :j """ . ' r'&.st pr"dltd.ti(ln 'Valnes .l.re r:i~en in p~rt in tile :::al'la report. :. 

;;~ , ; . < ~l~i~~n~~~ C~~!~~!n~ t~f t~:"~i;~l;'~~·~~~,.IT~ :!~~~~d ~~ ~:n;:ot- ~ : 
;'~~. ', ' ~ \., ' ., ~ . know1ng of una '/J.(lrkinf, in tIle bjeh f1"~de lenoe9. tha...t haVf.' bc~n . 

·~1 . ;0'(':'" mined in the p~st. it 18 safe to sc·t : 15.00 l)Cr ton no u ::d11 
:~'l('~ ~ I . 1.Jr\; :' " hC:D.{l ~V'or~e:o. til th i!. l'rcl,u,1;1 1, t.:,' of G~co('d1 r~g th10 by a ccn~i dor

.~::, .' ~~~7 ab1<1 fSg-l4ro. ~ho hirh gr .... do r"U:Jt be c(r.:~1dC'rca 1n urriv1nr er.t. 
~:? ' ~( . .' . . valueG c~o t.he enUre pust devclcj,.I:.or, ~ . 1~jBtC';."7 poJnt.s · t(\ ~d bears 
.~i.;~ ' . .' ··.'· out tho c:usuppUc'n t'f futurc h1rh f?"!.:.d( lcnncn ~s a:. p~rt of 
<:~. ' . .. . tho L1111i rle (lrea. These L".d:nCO llt)j ne l'. r ... rt (If thg ~Oli:n3~CU;':: 
~" '. . .:. '. .' runorMl ~rc~. p;enclio&lly c~nneoted \'7'1 th t}1C e£.st~rn aTc6. wh1ch .... 

;::'li "' " ha.s a prodllot1 gn rOQ(lrd of ~:8fl. 0('(1. (~(I(: .flC'. Wl th ~ recc·rd C'f and 
, .. "'''-.. ' ;" being l-nown t1S u. hirh gra.dc prcdl1ct'r. bears cut the l"eoults on 
:}j . thouaanda of aamplcB t:~do in these n:1 nOB. 

... :: 

' ; :-.: . ~ " , .. ' .. ,.. ~ho uVel"a60 col th~ ~8(': tons drawn frcr.1 the north nOli ,·.l:~~ ~ 
~ ; ~ . .~, . ... : . . stopa . t'or~~yanjdo teot an~ Cijned en :;n ¥.\·cl·~e store iVidth .: 

• . . 0-[ fjvc fc-(!-t~.~- gav~ · an ~'Vo~;.i.go valo (If ctout ','44.00 per ton. not .,.... . 
. ::~ \ . ~ . inclucUni; ' onlcct<1o h1(~1: fr~do. shiPi>0U direct tQ tho or~cltor • 

. ~ .. :.:.'(,'.;;.'.'_') . '.~ _ ~~ <. Tho pl·OC.\10 tj (In rooerd (If UlO·;t..:' . :~!: r,}:' I.: ~nl:.'; v:nu j n o:ccr.lm of 
\,: ;;leO.Oo r,or ton 01'1 .,4 ~·~3.()OO.('( : ('.(,O (,Uilmt. ~'hQ CILi:C'~ run.: tQ 

. . . .;" 

.. -:" , 

tho aCluth of tho j(Ij'; .1;: .. ohowu ... l,('Iu1. tho oa..r..o ~,·e:!"ago ~;;..lue .. 3 

tr.e J':' .,,~;": OJ.'' · ll.~ll; ;.: • 
It io my ozdn1on from the l,bye1co.l Qcndlt10n of tl:.e vein 

th~t I.L high crude,) lena(: :ls jnot \.og1 nnj ng (In ihe ... 00 feot lovel 
on tho 



:;'-;n ··,··· 
, ... ! '. ' ... ' 

7 

r.i:k 
~ .. ~ 

I ' ; :~ : ..... < ... 
/ .;,:, ., " .: . 40 feot north onti~jG c!rift ane et t.he croi:s-v,,'n ~}:c!"c T1~rk 1a . . 
I J' ~ . .: > .' . n~"t' be! r.f,cE~t'r1 ~~ ('1'1 bs. lenoecD. .• c(,ntlno.ctj on of ~o!'k en the 
i ( _ . ;.,. -:, :,:: ~O(\ toot If)~cl cf U:o norte r(tt; ; ... ~;~:. ~:j 11 ! tclj c,o piok coP t}:.e 
. ' : .. ; . ' . I Xlorth pi tcl:inG bedc!1ng pl~J1oC th:~t c:u.:noj t'~ tr.e !:1gt e;r&te lenses . 
· '.J: .' . on ·.cnd ulio~o the 1 <)(1 fC'o t lov€! 1. . . .. f· Cc·r.tinuut1 en of tJ :o sonU: dri ft. en tho north ar.:J.1't or .' 
. ,::;: : .: '>: , . . ; ·-f!:.o :NJY!,~ r:C. I ~:S 11 l Le11 eve r;'1'iconntCll' :i4Dcthcr hi f;l: grr.de lens. · ~t " in a !'!r,ort dJst!.;.cc. 
r. · -;Yp'oal. ()f' r.t::.t it; c.:...l1e~ l-.15l: grade <: .. :re tl-.e lots from . 

<.. U:e JOStPIT i10. 1 t :c!;::;!: r:c. ::. rC'!;/.r.: : .. , .:'om:r~ ~c eto. qno lot 
:~ !ror.: the scutt :'0!7 .'.!!:· 'I Clis.ft ~a r-revlol:s1y mer.t1cnflH~._:c.9r.:BBf1nK. 

, ' .. .•. '" ., .' :Of' i ... £on~ ana :4Vl!!'.i~1n[)~':;;;:.~C fct1cn, l';lfr:ab~~o;n v;.l~ 
. -.. ' ... ::'. ',>: oJ" tf.tO:lt ·i.~C-.C() 1'OY~~~":; 1.0:1 1~~.! 
! n' .... j . : .. ; . " In tJG.sl n~ 'C';<j ~aluc fi~c on 4 r:111 he ~d T~lua. I haTo . 

-.'> _ .. ,'. ". to ao~o . extent t d.130onnted tl~B IJroduot1 cn l-.1ot::ry en h1Sr. gr4.U1o. . 
! .~~i( .. . .:--:. ..';. but tho t'l'ontj~rh"~ ~~al'S d~\"~ltIi:uent r.l':.j ch I htlLT'c act1 vtlj 1'1;.toh-
. .... . ' ... ;:.:-. ed, lC~Q tIlO to ~ost cophc.t1cllllj otu.to. U:a.t 1 ~ rjr~ls CQn- · 
i ~:.; } vlnoQd that i"t:turo r.l111lns will oncounter lldd1 t1 onal tODA&e of , 
: ':'.~.~: " high gl'MO ore. 
: . ~ ~ ~ . 

:~~:~ . ." . 
; ; ;. : ." : ~ ! 

or C?7~-:' . · .'A.'I01:. 

; : ~ :.~ .~ . ,,~ . 

. 
~.' .~_.:..' ~ ~.::: '.' -·~ :.· .~~:: '.; '~:~: ·; .. > ~he pl:.ma of ope1'at1on mentioned in U: .. Su-le report, 
~ -. .. oo'noj~o in generc.l wi th !rlf!thcds I would 1'floocmcn~ in the opera
'~.~: ~ .. ' ,"' . ; . .... . t10n ot th<!30 mines. 
, .. ! ':: , .: '~: .. ,. ~llC oagn1 t~go ot. ttc Cltn_cral1 ted :1res. 1~ 20 oxtens1ve . 
'. / ; .. ~ . '.::: ~ . .' th~t the inti 61 opc~;it1 on of the e;Tot:p l.i..3 So. \":1:010_ i"tctl,l!1._.n_Qoes_aJ- ,_ . 

. 
. ~: .. :,: .. _ ... :.'.'.:', .. '~: ' .. ~ .. ",.:.::, " .~ ,.~.:' .. ~.i.:.::.~. ·:::,,·.;.'.:_.·.'.~_:'.'.'. :"'~'::.: ' .. ~ . !a~~~~1~:~f c;a~g:s~~~~~~c,~~;;:· o;.~; ~~1 ~~U~i~~~~~;~In~~~On~n~ 

' . ..1nt11.l1 CClOP!!Dj op<'rllt1on to the ~l'e::L t.ll't-ou.t~"l5C'O f .cet cc.r.st . ~d 
.01 ' ' . , ' .. " ' 1500 ~!Jt of tb:-- ~'~:: .p.~' .; .. ! .~1I!! ·: . to ccntr~li zc th~ ,:ork in th1 B 

j

; ':_'="-. :":~':.~'::( :.:, ... :~~' .. :.:.: .. : .. ~._ . . ' . .• :;. ;.~.: . .. -:". " ." uea
t
- ~1n c('mpar.;o ~crk ~;o~lld 1r.clll (1~ the s1r.!dnt: of ~ ~c1rt1o~li·t .~ . 

~ ..... ~.~., . ( .•. ahat at!. I)'oint ,,;oot to 1nt~rcept or ont t~e ?Ot! .~ ;,i1 \'"e n OJ: ·S · . 
. ",". 1 :- .. . ' , . ," . : "; ': r.(l!stcrnly cUr ~ta00 f~et in depth. f:-Or:! triD C!eptr. crocE:-eutt1ng · :: 
~ :;fl ; .: ~ , .",.- :i~~ ; ~ , / '.: .. eWlt M~ 'f:cst oh~O':ll~ be done t(\ cut the :l"tU~-south -:c1ne T:1 th- '. ' 
j fJr.:~ · :.::·Kij ./,,<~ :< .,-. . in .this :noea, :!nd tlO cnt dr1 ::t~ng nc:-th :-.nc! ~o"Cth nl~nt' their . 

•. .. ~-J ' " . . . . , . . . ..: . :' .:. etrl'-. . . . 
;!'~.,:~ !: . "," . ; '." .. .":. .. . - 4", • '. 

\~~;~ ' ~. ~'. : : .. ; ~'t : : / : ,:: .. , . ':!he tdnec. c,....c~t'.zl V~ of tl~!:J ~.re,~ o~:~ul~ then 'be ope~ed ' ... 
'=~ . j :,~, .. .. ~ ... . :'. ~., .:.~ . < ;.' u.p tC' 1~coce6 (,on (;. ..;.C 1', roy;;.;.lt~ bhBls. plmJ ~ I't'ct1 t to th~ ': 
,,=:tr.::."1· .::, . . < .... ~, ' :.' .. :' c.rel'~t1ne ocmpc..."l' on all en,Pr11 ee sole! tC' leSseN':. . 
~.~\ . /~ . .. ~.:".~: ; . :-:X~I.!.~s1en plr!ns t.:'cml~ inolude the In!lt~lla.tlC'n of a 100 ' ..... : 
:X;~:~ f';" " .... :. : . ', .. :>,. ton p('r chLS mill. !('r the tr('~t!J~C'r.t. 1:'1' tr.e comE,un::;- WlI1 leeo8oB 
~'.~:]:~ ~ . ' . .. " _: .re. On oren h~'r.alod for lr.~st')cs ~ !:!111 chaTgt! oc.oulc! 1' 0 cal!e to ,. 

! ~;~~rr <'.' :'., ,Z>"~~ : .. .,.:~ ohow a p-rot'1 t to the operatinG ccmpa..,y e.r.d " 0 If.\sE'- ~r,;prOX1C1o.tJ on 
j '. :'" .... , ~ . . . . et incC't:':.o to · U;tt COtlPw.~ from le~~se oper4lt1ono. 1nolnOir.c , 
. . ;: .. ~ . .'.' ' ... '~''''' . ' .' rOYAlty. SU·Pllly V1'of1ts (j,n~ elill prQf1to woulc! rttn llllout 501. ot 
··,:--t .' " c.:.. ; ', tl:o leaoe ontl>ut. . 
.':'_ ~~ . I" .' .. ' . tilth 1nort}usetl r .. oj1et1cs tor lcr.sC!' oporations. combined 
~ :~{, >: >,~: , .. ' " .. 1 th ·ccopuny oI"or~ttj onn .. ~ 2['(' ton per d.!;,- :nil1 OHP~Qj t~ oh(\uld be 
~': " . '! ' . ~' .: ;' .. :': .: ava1lalilo wi tJ:ln :me ~e:ll'. ':'he n~ t '!"t~('fl t fro::1 o('~·binr.'<! 1" :lSQ 
.• : : ~-+ ,. : .. ': ,c ~' .>: : .:." and OOt:paI"-.7' opor tt.t~ (.\t1'" !JhC'ulO l'un UI,l;;'!"czlr.lately :~D .(c: per t~n cr -::-~-;
·; ·.L H ,--.r .. '. '.,: -at -ouch -t1tle -llO- il ':"OC tCin pel' dU:i -cC'l:tpa.ny 01~f'rution 10 ~v~1Q.'b1o..~ · . 
':.> \:.~ ". ."" : ' " :7" ;, . 1 ~ \1i(\uld -r-un t I G(l0. !)(I por (th.:! or .~; ,A. 90. (00.::0 pcr :/~ur-- O~ ~ 30Co ;' 
'" ' ... ". '. ' . , . c1u < 

.: :.: , ,! ~ . ' . . duy A yO&a mill run. 
··;·t; .. . . . . . ", . To r.1oct tho 1'0\'101' pl~1t !l.nd oi111nC pler.nt conotruot1on 
' .r' . ;', oqota hnd do th~; uuovo ontll nod \':ork ~ fund of :';;00.000 .C·O ohou14 

bo .... vaj l:;.~lo. 
4~·· . .... . . . ':'ho ~o("Q9abi l1.ts to 1411 parte of the prcport1 10 Al'1 
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.... vCl11nbl~ at u ~:1ot:.,r.cc cf t.~':c, rd lcs {"ror. the c~r.tcr of tl:e 
rroport;r (\n ~ br ar.cr. 11 nC' 1"'!.:.f lr"~,,d of U:c :l. ~ -'. CCI!llPG.TIJ. Cood 
trr.ok one c.u+.r ro!.d::: Cl'(lCG th~ Fro'p~rt:r,thc ~or.11)atono-Chn.rloBton 

· l!iSh,;-r~y Tllnllins cp.71tr: .. l1if- thtO'lg1"~ t~r p!'operty. 

~Tor~ 3. p(!rnon~l o(jntl~ct v:1 t.h tl-.ClGC c;1nea dt.t1ng CMCk to 
1908. covering ~11 phQ~~c of t~c nlnj~G r~rk I c~n ~nd do recc~
Irtend th10 prC!lpcrty tlOEit h1;hl:,·. Ellv1nc; had ccc~:la1r.r. to I:1UZC 
D. lIfe lcng study of tr.c ?Ol!P..fJ70U ::: L:!:D iiG Dr:·~,:,r,Ir.~ 0.13 ~ v:ho Ie • 
.:u:t1nc; 0.0 cncir.oer, noo~er, [dll oxpel'i::-..cntc!l r:~rl:: c.nd u.ct1vf' 
~1~1n~ cpe!":lt1ono thrcngcut tl:e JJ1etrict. g:1 .... f:S 1:':' Con accm::ul~tlcn
of kr.c~~l~!e that cruld enly t~ ott~1ccd in thin ~acner. I l:ave ma4e 
~ CU'rc~11 fHl:d:; of tho it·-o1oC.7 ur-d e~neR1 0 of the ere defe~j ta of ' 
t~~ 3 cU at!'i ct t:.nd 1 I'm cClnvj r..ocd thc:t the m1 nj nf Clf :the orcs of 
the ,!,0}':-!:'.~1':'C!P: !:nn:m :'J:1~:,Ir.? w1l1 run ir.te.- TrJl'{".Y fllture ~ccad~B wIth 
C'rc.t.1f~1r..r l'es~~lts. ~.ll(·n :::.n!lnaly~1~ jIJ' ~c.d() of r:..st I,1"r.duct1on, 
app!'oxi~tltjnr. ·-OB,CC0.(:r.t"'.OO ,",nd wltl:. the \'"1rcin t:.nc! tlnG,'vt:l1cpod 
l!.l'('Q.O still Q.T'~!.11ublc, \'i"j t.r, th~undcrl:":1 n{3" prj r:;r.:.ry ~re · 7.(ir..e r.n-
tOtlcl:cc! tl':.c !tztll!'C ",~t pnt Clf tte:Jc nl!r,r.-~ \','j 11 rnn 1ntc the f~r 
future. 

'~ i .. - ~ - -., -' .. L..i:ch ,"~lusl:lt' jnf("·~n~~t1"n j~ ~~·~1L·~vle ~n thSg !n~r:;UCT. 
- - - - - ~ .. -~ - f'roc the '::r tUlco1"1 bed!<t'cCl!'dt~ (If tl:e :.~c1"j Cl;n 1 nst1 h'.tf' (If 1J r.1ng :.::" 

. , . 
. , ' . 

· " ~ 

",:. 

: " . "---. 
i .: · ~ . . ( 

· i . 
· ",; 

~ . 
. , 
:,. .. 

• 

. : ! 

. 
'.: 

.. t : 

. .. .. 

Eng1n~ers. CC~CT'nr.~: nt :-~ecc!'ds 1n ;·":·!sh5ngton. ~..1. -C.--:i-;f.·pcrt:l - "LY'-- - · 
ollch n(ltcd GeolCf~j ~t~ un I!l'. Church. ~r. }'lake. ilr. 52.1'10, :;::'r. 
F:ansornc cr.d -(It-he-ro-.- - - . 

~h(' i~ttf!r1cun :~~lr.eltj ng ·u.nd !:efinh!f, C'Cr::f·'J.n~· h~s recentl~ . 
~ d tl- t' , ~ :1 t t ~ .... " ""r'r''n~''''('~' -, ."'. r, ' ,·r<.:l Ct: \"1 Jf ! aQu.!r'" ~e corLTr.~_.!r.C' n (!'!r(!p. J.n _ . . c ;., , . .. 1: .. ... ~ ... ! .•. \.l.~.J . ~ 6; u-· 

-INC C(,l:i'.:.!.iY to thr c:.:..st u·'.a G.r~ enf'~£,~ in aCUT'e .d('vf'l(lpmE"nt iW.Dd 
~~r;tructj(\n of C'-re fror:: tt.j~ .rrC'i.'crty. Th,. Tttt.:"b~ttlf}t' D::Yf:I,(lnn':~T ' 
CQ]':P:~iY r.eo .4nst t..::ken C'T"r.r the- p.rr;?T~ ron!. l'H1"::'~ C0.1.:T ;llY. frpm 

. the nn::J.!-~ nOM·!': ::! 0;·; TC'? ,.?IC'!r and j ntj al we-rk t'.t the ::np1 re m1 ne 
j!J 1 n Ilr OfTNH1. \':'j tt. al.:cut 1~5 1(' 30e~ · s 01""('1" n.t1 nt. all'nc the plans 
(\ltt11 ned ror the :~:::r.T,G~n~ 1!1 l'!~:S. Oporat1or!s by lessees are 11100 
in rrOero3e on rmmcronn s::-:u.ll 1 nd:l vi duu.l rd ne1E owners. 

I cannQt bnt expreos r.ly opto~_1at10 views on tl:e· future ot 
. the 'L'Ol:i~S~0in: 1..:I;!:~';;. p&at It.nd pTf"'!:"lCnt devel"poent g1ves evt!ry in
d1oation ~r e oont1n~~tiC'n cf cr~ c~traotlon into th~ f~r fut~r •• 

The . pac; t d~vl'!lqim(!nt i:1 e tc:r::,., tte F7' c:lr::nt ph;sj cal oon~l
tion G'! thE.' 't"e1n SY~ltc~ of tr.c lYj.!.(j.~~;a~ !G!~~:.~, the gc('\lgc:y emu 
gent-sie Clf the orC8 r.11!ken t1-.e oxpnns1 on pl:.m~ of thj 0 GToup ot 
mineo b. very attr ac t jvc: cmr.r.~rc1 ~\l '!': r.tc~·..FT13~. 

Tha Ontu ocnta1n~d herein ie given rn~1"~ in th~ !or~ or 
. ' :":: . g@ueral (\bJervat1(\no. no attempt bc1n5 l4:(;;.dc in tli1a 3ul'plctlent 10 

.. ..... 

.~ ',.' 

' :" ! ""- ," ~ 

1Doorpcr~to Dane in the f"r~ ~f ~ tcchn10al l'epo7't, referenoe here . 
bcin~ oudc t~ th~ S~rlc r~PQrt on t~n ~~LLG~I~ ~l~~~, :or ~dd1t1en-
Ql 1nf~rrnatj(\n un~ ~ata. . 

4\COJ:>cct:Cully snbm1 tte<:! • 

--------------- --- -_,.--.L, .. ~ 

-- ~i'. r. ;-r.r:llen:n. 
l!.ln1ng ~J)(l i'(:tllhlrr1c; .. 1 !:r..c1nc~r • 

July 5. Ic)J~ • 


