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Report On Mellg-ren Mines-By C. J, Sarle, Ph. D. 

FOR.EWORD. 

Tombstone, Arizona 
Sept. 4, 1928 

'I'll<' b1'(,<1dt11 of fie~d ("v,er<.)(l ill the followillg' l't'port Oll the .'I('II!.!,]"!'I' )'lillt's-im'lwlillg' a,.; it <1I'('S: a brief :,;kett-h of the for-1l1 :\1 i~jll.'. :::t\'UdllJ'l· . ..; aEd g-(':)lo~ie hi:-:tory of the "TOlllb;:;tollc­
.JIll](· JlO\1l1Llin Hall~C"'; a ('olTl'btiol1 of thr orr cl('p(),.:it~ :Inc! ill­
'·]Ildil)!.'· j'ol'llJatiolJS (If the Hi:.;1)(.'e )'Iillill~ ])i~tl'ic:t. ill till· ~ollthel'll 
1'11.1 til: tllC' r;lllge. "'itl! thrst' of the ~fol1lh:'t(llH' :Jlillill~ Di:-;trid ill ; >. II P 1'1 :.,'1'11: a gellc1',ll d iSl'llSsiOIl or t11 (' 'rcm ustOl1l' 1) i :-;tl'iet a:-­a whOle. \\'ith comparisons het\\'(~ell the Ea:,tCl'll area (tf the Dis­
trid, pl'im'iiull~' held hy the 13mll.;:el' nil! :Jlille~ ('ompa1IY, a sub­
~:id;llT of t 11(' Plle]r-- D (J c!~(' CI>1 'P0 l'atiOll-;llHl "'hC're the ore bod­
ir;, lwyc heell opelled up to g-reatcl' depth alld 1ll0l'l' cxtensiyc]y, awl the \\·(':-;tC1'1) area. of \\'hidl the :JIl'II;,?'l'l'll holdill;.!':-; form the 
brr~'e\' part-h:1~ hC(>11. for the pU1'/)o:,e of g-iYillg' a p:rl1eral per­:-;pedi\'c. 11:' \\11i(01l the (,OlHlitiOllS ,,'11i(:11 mining op eratiollS havc I'l'Vl·;t1c(l ill tIle \\·('~tel'n area 111<1,' he iudQ'cd and In' which the lJ)'('did('d lire po:..:sil)ilitil':-;. ,,"ith dc])th ;lc\'rloJ)ll1cllt, 'ill thc :J1e11-
g'J'('lI :Jri11r:, ma," he appl'rc-iatcc1 amI estimated . 

.Jly ;I t: <{nailltalH.:c with the T01llbs tollc )'1i11i112,' Di:::trict, it lllus t he (·.\jJl'iilled. rllOll'.:dl (:'xte1ll1ilj~ (l\'(l l' a peri()d of yean.;, 
IllU .'· he s11l1wl<:cl 11]) as thc result of actual illtel1siYe ' ... ·ork, at ill~ trlT;lk :lmoPlltiw!,' nIl told to a few w('(·1.;:'s time ollh' . 'rlw 
J'l'l'adtll of fi('ld. tIl(' l111111hcl' of lllines. lllallY of them at In'csent Pl'lldi(·;dl.,- in;\cr:es:-;iJJle. alld the limited tillle at my di!'po~al, ha~ Pl'l'l·jwled of lI cees:::;it,\', 111~- a l: qllirill .~ llllll'll information which 
111ll:-'t l·ol! . ..:titntl' tl)(,I'l'i'ol'(' all impl)rt~ll1t ollli=,,:~ioll ill the disCllS­:.:iOll of this 1I(1t('(1 n;illil JQ' c1btl'id. a 11<1 \\'hieh dOlllltless wcm]<l han' J;eell ,'cry helpful af.;:() ill the exposition of the :JIellgren property. 

It j;-.: "('r~' fnl't1l1 ~ ~te therefore. that :JIr. , Y. G. :JIcllgren, a. q11alifirc1 gradll :1te :J1illillg :11)(1 :JIetalurg-i('al Ellg-inecl', with IOllg 
j>l';ldi('al L'.\ jll'l'i ('11 ('(' ill tlle 'l\))lIh",tollc :JIillill .~ ])i..;trid. a detail­(·d ]';:lIo\\']t'dg'c' (If the ".'1l'io11s llIille:-.;. awl ae(·tllllllbted fund of h1-
f()l'lIlatioll 1111 ]lil..;t jli·(·dlldioll of tilt, ])i:'lTid.-giyill~ !Jilll .'1n ex­
tl'IJ",in' :lIld debikd knowledge of the Di:'5trict and it.::; pos~,ibili-
1 i(· . ..; ·-Ilns "ClIJtri],ttted the yall1ahle data on pages ........ to ........ jllt'ln..;i\'{'. in this re]lort. 

Til llJ:- wn]'k T 1I;1\'e 11;)(1 npPl)rtllJliiy to (:ollfi1'l11. ill ~ellr.ral. 
111(' 1';(('ls \"'lli('~1 11(' h:ls ~('1 1'111'111 ;Illr\ r 11;\\'(' 11..;r<l fll/'lll fJ"{'C'l\' ill 
11 J(' r( d I (l\\'i 11 ~ PJ"{)-S 11 m rna r." :mr1 r 1 ~r,\, 11 rrr as II rrd cd t 0 ~ 11 r pI e­Illl'lIt Illy O\\'l! illH·:-;tig-atiolls. 

(Sig1led) C . .T. S.;\ R LB, 
TIl('~('ll, .:\ rizolla 
Sq)t. 4, ]928. 
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I _R.~port On Mellgren ~1illt:s-JJy C. J. Sud!!, Ph, D, 
I , . 
: PHE-Sr~DL\nY. 

Tile ~lell~J'(lll Milling- Property cOll~ists of 5G lotle daillls :lJl<1 fractiollal elaims, 
ill ('olltigui1 y, eon'rillg all :tn'a af about 10,)0 a<..:re~. (:Sec apP('lldetl TOjlng"l';lphi('al and 
(il'olog-i('al Map of \resterll TOlllbstolle). From the ('l'uter or this lll'operty it i~ 2 
mil(' . .; hy thC' Charlestoll highway, llorthcasterly, to thc Court lJoll:::.e ill the City of 
'I'OllJhstOlI(', COUllty Seat of (\)('his(' COUllty, ..'\l'iZOlla, rromb~tollC' is thC' t('l'lllillll~ of a 
11I':lIl<'h of lhl' ~f)utl)('l'J1 P;\('ifi(: Hailrond, \\'hidl lean's tltC' lllaill line at F;lirhauk, 9 
IllilL's to tllt, \\"('~t\\'a}'(1. From 'l'Olllh~tolle by rail, tIll' Smelter at D()u~I:I:::', .. :\rizona, i~ 
(ill Illil(,s :11)(1 to 1hat nt El Pa:so, Texa~, 31;) lllilc~. (Sce .. \..l'eal Geologil'al ~Iap of 
'i'o1ll1>stull<! ~lOl111taillS). 

TIle ~\ll'll!!l'l'll J>l'()pl'rt~~ with seycra1 ~lllallel' a(l.ioilling pl'npl'rtics, Ya1'i011sly 
o\\'l1C'd, t'Olllpl'ise what is loeall.v kllOWIl as the ,rest J)istl'id, ill distillc:tioll from the 
('astel'1l portio]) of thc TOlllbstolle )'lillinp; Di~tl'ic:t, thc major part of wlti('h is oWlled 
h.\- tilt· BUllker IIill ~I.ille:;; Company, a sllb~ic1ial'~· of the 1>11C'I])s Dn(lge Corporation, 
hil \' ill!.! h(,C'll ]>lll'tha:·w tl from the 'l'olllb;-;tOllC Consolidated ~Iil1illg COlllj)<1llY in 1912. 
J\]llOllp: tIll' 'l'olllh:-.;tOll(' ('oll~oliclatcd holdings wel'C' a!!"o the Statc of Maillc, Chance 
:111<1 ~a-ll Pedro MillCS, ill t11e ,Vcsterll area, patclltetl properties, dosely a(ljoining 
111l' ~Il'llg.T('ll :Mines. 

The rl'(llllh:-.;tolle MillilH! Distric,t is toc:xtcnsive with the Tomb!"tonc Hills. The 
Tombst(llle Ilill:-; are th<.' d·('<.'p1,\; cro<lecl (1]1(1 ~llh(luecl llorthe1'ly end of a J1ol'th\,-est­
~()l1thea~t tl'l'l)(lill~ l1l01111bin strncture, SO!l1C thirty odd milC's ill length, ",'11ic11 ha~ 
fOl' it::; southcl'h' end, t11C' hig-hcr and broad :.-]' ~[l1lc :JIollnbills. and for its intcrmedi­
atc' l>Ol'tioll thc' Little Mulc '-MOll!ltains. rl'his strudnrL', for tOllYCllien('e j:l titlS report, 
It:ls 1).: (,11 d(':-.;i"·!l;)t,~ (~ the TO!llh~t01}('-)'I\lle M01111tail1 Ral:£,c, 'l';li~ rHlJ!.':C' ,,'a~ formerl 
ill the L~l ic Tt~ !·tial':- tim e ; b,\· :)lo('I·:-f~n1tillf!", al'(,o~!lp:mie~l b~' ('xtell~;\'( ' i ~l"lleous ill­
Y<l~iOll~, \\'hi('h fOl11;;'t1 I;H!':'·'.' (:('(~P ~C'ate(1 gl'al1itoid h;lt1Jolitl!~ hfl.c:nh 1.;-.(' structurc 
;11H1 more :·m]>l']'fj('i~\i 1,1l\'1'11Y";;' il' (likes :111c1 ~tod;:s ;111<1 C:'xtcll~i\'e :-:~ l;'f:"t('e ;lu\\'s. ~rhl~ 

uld('X--.\X!l:-::tnl ro<'ks thus hmkell up all(l illyndetl by ~ll}Jcrh('atc(l ;'::Ol1l1iol1s (If mineral 
-iii:1ttl'l', or 1aYa:'=., hpc'alJ:C tlle de]>0:-::itorics forJargQ .amI ynlnable cl(~po:-::its of orc mill­
(,],;ll~, ThC'~(' \\'CI'C for1llC'd h~- yobtilc tOl1st itllCllts giYCll off from J'e .~('r\'oir~ of moltcll 
T-i)(,k (',,-stallizillg' amI ('Ollgcaling bC'llcath; formillp: the p:reat copper dcpo:-.:its of the 
Bishec j)i;-;tl'id, ~:) llli!<.'s south of Tombstonc ill the southcrll end of the Range, nnd 
]>]'())ahl,\· ~jlllllltall(,()l1:;;l~· tht' hig-11 grat1c, s:h'er-gol<1, silycr-lelld-gol<l nnd sil\'el'-lead­
;jl:(~ orcs of thc Tombstolle District, ill the northerll. 

Tl) ~ l'oeks illyoh,C'tl ill ('oppel' deposi.tioll ill the Bisbec cw1 of the 'l'olllhstone­
?\11l1(~ ~I01mtaill H<l1!~c, arc ll1ai1l1y the 1im~-,!"tollC l1lemher,~ of the upper P;l1cozic scr­
ic ~ ~ of ~C'dimC'lltal'y fOl'matiolls; the Abrigo crppcr Call1hriall) Limestonc, thc ~rartin 
-(Jh'"ollian) LilllC'stolle nnd Escabrosa (Lo',ycr Mi:=;si:ssippiall) Li]l1C'stOllC'. In thc 
~(ldht'a';tern part of tllis a1'('n, OCCllr hOWC\'C1\ !"0111C lcad <111(1 FoJd ill thC' o"erlying 
:J[C'sowir 01' 13i:-:.1)('e (Lo\\'l'I' Cretaee()ll~) series, Copper o('<:u),s al~o ill gl';lllitc por­
I,lly)',\·, ill Sa('l'l' lllC'llto 1Iill. Bi;-;hl't', The c'o]>]wr ore ]'C'::;tl'idC'rl to 110l'iz0J1:-5 ju·-;t mCll­

ti01H'd llilS a PI'OYC'l1 ZOl~e of dcpositiol1 rallgillg to 1-100 feet ill thiC'kllC'SS. 
III 111(' T()Jllh,~lnJl(' ;11'(,:1. tIle orcs tllllS far dt"'('JoJlt'd 0('(' Ill' ]>l"il1f'i}lillJ,\' in tllC ~r~­

~·. ()Zif' (Bi:.;he S(,l'ie~) strata, but thcrc nrc nllmerolls OC'(:\llTCl1(~eS ill all of th e lI11dcl'lv­
ill;! J>al('ozoi(' liillestolles. Cllll])]('ratc(l ~Iho,'(' ::s 0]'(' hOl'izOllS of 1he ni ... d)('e f)i:-;tri(~t, 
h('l't' illc-lpdillg also the :\"a('() (Pennsylvallian) Lilll('st()Jl(~, at the' top ()f tll( ~ Pakozi(~ 
~(,I'iC's. ,\. II iI<, ~tl'a1igraJ>llic'al1y thi ::; \\'0111<1 a]>pear to givc the orl':) a vC'rtic'al l'an~e 
1111'11 ~e\'('ral tll()l1S:11111 of fed of fOl'lllatiollS, it is c'(' l'1aill that the ;1c,111al tlliekll(,ss 'of 
the ore zonC'. C'X('lllSi\'C' of a possihle ('oppel' zone b(,Jlt':1th, is very l1l11th Irs:.;. l,robably 
ill ille llciglthol'ho()c1 of two thOll ~all(l feet. ' 

That )'o('ks of all horizolls in snch :l t11;"I. <;(\l'i('s of :.;lI,(\ta !-;llo111cl b('('flll~C~ ill\-olv-
('11 :1~. ('olltl'Ols ill thc (ll'positioll i)~ r-_ n :4- __ • ___ 1 .1 <:-(\(lIll, mi:rht be r('a~()llalJly explaincd 

i 
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kn(l:gol(l :lIHl zillc ZOll('s . of the Tombstone ])i:-:;tl'itt han~ thi::; as:-;ll111l'd al'Jll'oxilllate~ '1)1 
('( ~ ll1Lill('<l 1!Ji('klle~~ of 2000 fect, is haseo. llp011 all ousl'rn'll awl illdicated dl'~t:ellllillgJ 
zOllal <lJ'l'<lIl)2.'l'llll'llt oftrie llle{iil;', ' \\'hi('h has heell hrought out tl1r11 millil!;: ()\lel'ation~. \ 
Tlllls. tlu' depth of -IOU fed, with ll'a<1 bc~ill1lil!g- to appcar at water h'n~l. tlle sil\'(~r- ! 
k:u1-gold ort's of tIle' Ea;:.;tl'l'1l are;l, provell to :I depth of iUO fl'('t. :lnd; zillt: bcr;iun- I 
ill;,! to :1]>pe;ll' ]ll'Olllinrlltly :It a dcpth of bct\yeCll 700 fcet alld sao fcct, :tllli tu w'hich, ! 
it i~ thollght l'casOIwblc to ;ls('l'ihc a zone t:lieklll's:s-allowillg fol' a lead-zi11l~ transi- l 
1 iOlJ [I hOH~ ;111(1 a Zil}('-('opp(>r bclow-of 800 feet to 900 fcct, togethcl' gi\-ing the ahoyC' 
('s:im::ted :!UOO ft'ct (k}>th-rallg~ to tlJ:.t p01'tio11 of the TombstollC ore Lolmnll above 
1 he ZO!le of ('O]lpel' orc::;. 

2\J Ol'C\)\"('I' ill ~tl'Ollg ('()IJ(lllit stl'ucture;:.;, \'~'hel'e erosio11 has 110t l'clllo\-e(l the npper 
part of the orc ZOIlC, it may be expcete(l that milli1lg opel'[ltiollS may be t:arrieu tu 
slIdl dcpt h:; [I:; illc1icnted a hoyc. or eycn ~rcatel' a))(l ClS in the ,r cstern arca. in some 
port iOllS (If ",hii'll, P;deozic strata lllHlerly ~lesozoic, ill thcir ol'ig-iJlal relations, be­
gilJllil1g- with lead-g-old orcs, the whole galllut of ore zones lllay be 1'l1ll, as dcpth de­
\"('loplllel1t ill lllillil1g- gocs on. 

The ()1'c~ of tlle \\T(';..;tel'll Tombstone arca [lrc not cOllfincc1 to thc !"cc1imelltmT 
~'()f'k;;; however. Imt O('('·ur :1]so in (l ',yidc~prca(l quartz mOllzOllite porphyry. .Ai­
t 11OU~dl therc are many exceptions, the grcntcr lHllnbcr of thc fi::-:'.urc YCill~ in both 
t11(' E;l~tCl'll ~:1Hl \\Tt'stl'l'll nren llaye a ronghly IlOrth-south strikc and steeply clip to 
thr w(>~t , \\·110I'C folds 0('('111' in thc Ea stcrn :1r('a they hClYC hee1l fOllJl(l in mallY ra:-;es 
to he the loc'i of intcrl>ed<ll'(l tlcpo:::its. or snddle reeL~, and this 111a,'- ,,-ell lll'O\-C to bc 
the ('n~c ill tlle \\\,:-;tCl'll ;tl'eCl, should such ~trlldlll'CS be CllcoUlltered. 

III the Bishrc a1'ca the m:lgmatioll \,"hi('11 introduce(l large dikC's t)f grallite por­
Jll!~T,\' illto the Palc():w i(~ sci1imcllts. appears to have been thc phasc which produced 
the orc deposits, III thc Tombstone area it appears to be connectcd with tbe f:low 
l~p':":lr;1 ,1(l\":1])('c of 1;n-a ill gl'cat YOl11111n. of 1ll0nzollitic compo:-;itioll, ,,-hich from ob­
,,,:cITecl ('rOppill~S ()f thc 1l1011;1,OIlite c.k:;(·rihr(l ill the body of this 1"(' l)Ort. nll1~~t ullclrrlv 
:1 lm'i-':c ]>~Irt ()f tllp r'"illI11,!-'t011 1.: Hills a~ (lr.l'th , ~I:l.llY clik;" of simiLli' tOilljJdsi('jolJ 111:1~\T 
lIe gelleti('(\ll~- ('o1l11cde<l, '1'11i" illtl'l.lsioll ))]'ofoullClly alterc(l the Palcozoic lim~stolle 
ill p1:1('c';. \\'herr (lil'c(:t l~- in ('olltnd with them, and, in a 1ntc phase of coolillg~ fur­
lli~hed tht' ore formillg E.olntions. (See Arc:ll ~Iap of Tombstolle ~Iountaill~, .Append­
('d). 

The orC's tl~J,;llrlllt the 'rolJ!h!S.t0)lC Dj;~trid appear to l!;tye the ~n.mc gCll<:t..1.1 
Som'r'(' tll)([;lJ..:£ ill <ill e~i'lJ~.,~!.!.!J.e, Ynriatiol1s observcd ill millillg bl:illg attri­
T;lltablr to c1iffel'l'llt:C ill pusition ill the zolle of ore deposition and dcgree of ~ec'olHlal'Y 
alteratioll. '. • 

It :1PI)('(l1';o; to hr the ('nl}(,Cll~1]=-' of on.iJ~i_0.Jl aIl101lg- (jrolo~ists :111<1 ),rillill~ Engi-
1" ('1'.";, \\'1 11) ha\'c Illad!.' a s1~f ('ol1<iitiolls ill lTiPrrOllllJ:-;i()Il(~ :'Jillill:.!' J>i !-' trid that 
t ]r,' llli11il]g' IIr (11'(' cl.('posits };;IS ~;('ar<'ly 1J<:g'lIll. The -i ' Z'~c;l'n's (A Illiilill;,! ;lllcl' high 
,!.!T}(<?· -())'( · ~- illdi(·att'd. :11't' Y(']"\' '' l;lrg-(', This <ljJplie.'i l10t o11I.\=t;~ nl'(,~ lwlrj\\- \\'atel' level. 
"'llil'lI ;1 J'(' \,(,t 1 )l'ar-i iC';IIl \' ~rollii ·I,It(,cl. 1m t t 1)(,)'(, i~~;ll;I"l ~ !..!·C' 1()jili7I~~' (' j-:-I ,iji:t iltillrr -al>O\-c. 
'Tor('oi')' thel"(' is 1Il1ll'!J ',-irgill gr()l1ncl in hnth the E:t;;{~~'11 ;11](1 \r(·:,ji-:-i'll- ai,(':~-(;(tii;! 
J)i::;tl'ic,t.\\'hil'h 111'Ollli;-;c whellexplol'cu awl dcn~lope(l to greatly cxtcnd milling op­
('1":11 iOl1~, 

To-dat' IlIjlJill~ illtlle District has larg-ely l)(,C11, a s(,lrdinll of the ]Ii~h i .. !Ta~lc 
l)()ltinns of ' he ol'l·l)()dirs. lca\'ill~ the lower grade 01' millillg I~n's, :ll)(l1hc;-:e opera-
1ioll:"; lla\'(' h'(~ ll lillJltcd :11mnst wholly to thnt p01'tioll of thc~ Sl'('Olldal'\" 01' oxidizeu 
o)'e~~, <l1>on' t)(> \\-atel' t<l]'1c,.'1'11e <lentll tl) I)Crlllalll'l1t \Yater Yal'ie::. b'cillg l'elati\"{~ly . 
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g!·(';!tel' at poillts of ~reatest relief. 'l'1l1l:5 ill tbe Easterll portioll of tIll' Di~trid it 
r:ll}l'"('" frolll ~:~:2 fect to tUU fed alld ill tilt, \\'esll'nt. frulll :2 ~ lU h'l't to -WO fcet. 

r T11e 'j'olllhs tOIle COllsulidatc(1 ~lillill~ CompallY ill Sillkillg- a 1000 foot :shaft, 
bwwll as tile BOOlll :..;11:1 ["to JJI the Ea:-5terJ1 area. l' ~l<lblisbed thn'l' fanll'ablt~ fador:-:, 
yitnl to tbe e<:tHlOmic lif(, of tIll! TUlllb . .,tOl1(; ~lillill;.!· Vi:-:.tl·ici·. Oue i:-5. that l'l\lltrary to 
n ]>pr . ..;istellt gellC'ral lIliSappl·l'ltl..'11SWIl. thc wat~'r ill tht:' Easterll area .. (,,:11 be con­
tIolled nlld is actnalh' nl1wh ll':-~s than 110\\' he1ll.!.!: ll<llldlcd h.\· 111;;11:- 1l111IWg COlllpa-
Jli('s. (Sl'e l)ages .. ... .... . :. ). Tile :";('('(lIid i-s that the on's lllaillt;lill their YOlmlll' ;llitl yalues 
he!"'T tIll' Pl'l'lliH llCllt \';:1tc'l' kY.:~J. (See page .......... .. ). Th(, third i:-; that the :3ih-er-Iead-
,[.:(,]d (,I'<>s of the Tombstol1e Distriet, eYClltllally, in depth, will gi\-c place to zinc-lead-
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<..:1· 1\.,,} , , ' ()',] (11'"'' (C' n" l·j'ICl"(' ) , 
, , \~'~d~~l' illLt'I'le\"~~T:':-;t~~ll'~')';;~:;";)f' the Distl'id as :-;110\\'11 in tllC Lo(ly of this l'CPOl't,~ :, .. ..,,· 
though l.,-illg at a slwllo\\'cr dC'pth than ill the E;I~tCl'll, ('an easily be handled, tIle yol- I.. i 
Plll C I:eillg- ;)iJollt :11ll])le for millillg- ]l1l]']l(l~('S. (See page ... ... .. .... ). I 

III the Ol'C~ of the Tomb~tolle })istrid tIm :, fal' lllillcd, ~iln~r \"UhiCS pl'ctlolllinatc ~ 
:tlld gold 11:1:'; bl'(,11 ('01 ' ,..; i " tclltl.\" important. :lIld Iike\\'i~e, 1c;l tl ill till' K):-;tl' rn part. tho 
ill the ,restcl'll or ~rell .!!Tell al'ca,-dne it i.., heJieH!d to the higher horizon in the ZOllC 
of orc depositioll, at whi('h milling.". ~o far, Il;' !'; beC'll ~(llTiC'cl oll,-Il',l(l i:-i ollly .ill::.:t be­
LilJllil'!r to ('OllIe ill at \,';Iter lcyc~1. Tht' 1'a tio of these metals in the orc::; milled bas 
~"nric~l' \yicl('ly ho\:-cYer., I!Il..-:'?9!ne ... i}.1~~al I CJ'i' . _ t11l' gO.lc1 Yah:(' Iltls l!c;(l'ly, .I'qll<1l1 Ctl that Of) 
t he ~'; llYCl': <111(1 tIllS has been true of t he flndll:1tlll~ karl ('Olltellt (If t he ores of the 
J·:(~ sfri'll- l~istl"id. '.!J)(, ~'~ of !JJ.l' \:}~01_(: T()Il!l.l~10)J(' ~Jillillg l~.i :3rrict ma)- b_c;_. elass}-'- 1 S 
f01 as lli~h p:rac1c. The (':n:Jj'cr ~.cya.~ol~ shippe(l awL lllilll'Ll ore l1 ;n'ill~ <111 aYer(lg~ ! l 

V(1 b;70( ~TOO-jiei7-t()li. O J~)(.fter .. _an(l hUlldrclls .OftOllS ,,,ere shipped from 'Ioi.llbstOll~,.L 
1·' : !liliill~·--il · t1i(Wl~;Yll(l -d iill:!i's ' or )Iwre. - .. . .- .. - ... _ ....... -.- ._. __ .. . 

Dmiug" tilt, ;30 ye;lrs, whith han' dap;:;cd sil}('r 18"48: whell Ecl\,-ar(l L. Sl'hieffe-
Jill mad(' thc' c1isl'oYl'l','- of m'e ill the TOllll) stCl ll(, 1 fills, awl to(:('lred his c:lnim the 
"TollgjP'llt," the fi 1'::; t ill thc ' Tomhstone ~Iillillg- Di:-;h 'id,-Illinillf;: ha~ lllOH'<l with 
l'lll:-'atl (llls. Fr(llll ]880 to J890 the g"rei\te~t adiYit~- ]))'eYailed: the City of Tomh· 
!'tolle ~prallg- np, water was piped ill <: clistalll'C of 30 miles from the lIlIac-hura 
..\10 11 llta illS. to the ::;omlm'c"t: ;'!inillg COlllp:!llics were f01'mcd ;lJl(llllilllng" of the rich 
~: ih('r-Il,;lfl-;.!·(dd Ol'es \\::1S (';(lTied 011 \,,'ith utmost ,-igo)' (11)(1, mills £(;1' the h;1lltllillg of 
the orc:, \H'1'l' huilt Oil the Sail Pedro Ri,-cr at hoth Fairb,ull-: and Cho.rlestoll. 

\ 
( 
I 
i . 

It was 11m'illg this pC'riod that the St lte of ~Inillc. :JIel'ri1ll1C:. Free Coinage, 
.J lllletta. Sall Pl'(h:o~ C'hall(,c ;(lJ(l.T.JOllisc ~Iines, contiguolls to the :JL~1Jgl~~~_.1[(!.l_(lillg~, 
:l!,ld till' J~-:l'ph :\0. J, Jo~Vl~\D.'._.~ •. i').2.!.~_~_~I~ .:LO, .f\ll(,X . .::\O. ·n :Iud BUll'I!lZa_ .~Iille$ . 1 
(It that ~TOlll> wcrc worked. (Sec pO::'ltlOn sf these on, Yein ~rap of \\c~tcrn ..:\n~a, j 

. .' Jll)('!](lea). . £1' 
TIll: ~5~~iJ..i.~~,UO.~1 of ~JYt'I.: in. ]$~Q. awl Ktrike brought this fir5t period of great .! 

pl'ospenty. 111 the .tolllbstolle Dlstnc:t to a elo;:;e. , 
Thl'll ]800 to ]900 \,"as a pcriod of small 111ll1lng operatiolls. mainly hy lcasillg. ( 

. PI'( '!lI 1!)()() h.) 1912 marks a !,":(,tolJ(l llcl'iot1 of I:!-"n,;\t (~di\'it .\- alld brg-c ]Jl'oc1udiOll, 
111 1he TOl1lhsiollt' .:Jlillillg Distrid. tho little cffl't'tillg" it;..; \rC':,tel'll portioll. It ~pans 
t 1:(,. ('X~stl'lll'.l' of th(, 'I'()lllhstOIlC' COllsoJida f('c! ~I illillg: CC)1I11';U1Y. ('lTtltl'(l hy the t01l­

~/'!Jd;ttJ()lI.(Jf th (, (']<l('/' 1'/)IIlP;lllj('~ of the E;)~t('I'Jl ])i:-:tri(·t. ill 1~)()(,' ,llld ('IJlktl ill 1!J12, 
WIIl'1l the 1I1t(,1'(';.:i:-; of that ('olllpal1~- \\'(TC bkC'1l OH,), JJ\- the: Bllllkt:2' Ifill :\[ille:; COlll-
pillly~ H ~llbidial'.\" of the Phe1])s Dodge Corp. . 

T()l1lkt()Il(~ )'Iilles \':'C'rc thell cln . ..;pd dO\\-Il. al!(l JtaYC relllailH'(l ~o en~i' :..;iuccj ex­
('('ptlllg for ;j :--hul't pC'l'lod clllrill[!" 111(> !:ttl> \\Y: ll ,. ,,'h(,ll two ('1' tJII'I ~(' of tile jl:.;~)es 
\\"I'J.'(' w(l~'k(:d. 011 a ~1l1n 11 ~('a l('. TlJe HlJ1!kel' Trill Compal1~-, lJ()\\'cn~ r ]1:1:5 held to a 
l"It)!W~' of gl\"lll~ ~ll()rt tel'lll ]('a~(':;;. for operations (HI a ~lllall ;0;('<11(,. alld :-;1I1ll:-: lip to 
~l,)O~OOO <In' s;ud to haye bec1l malle hy sO')](' ()f tIle 1 L'a.";/j 1':';, Jllaillly by c-ld()ridillg',-
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! Report On Mcllbren Mine~-By C. J, Sar/~, Ph. D. 

Illil1ill ,~ tIll' l()\n~l" ,~l";\dl' ()r('~ ill sCCln·h of lliglt grade (·hllte::;. 

TIll' b\·ill!.!" of the 'l'ullIh:.;tolll' lJrallC:h or the :::). P. H. H. frolll Fairballk ill 1902, 

gTC':ltIy illlilfO·H'd. trall:-;I'Ort;ltiol~ <.:omlitioJl:-;. Jjut 'ulltil about fin~ years ago, the '. 

::::!l.l-cl!:.iT~ 0111.'- paid fOi·J)l).(; , (If the y;liur of thl', ;..;iInT (·hIori<ie al)<1. ulltil ahol1t a year" J. 

;\1111. a J!~',lf 3~0,~il(:i;d _~ pC'lla!ry,_()(}~, , !o 1~, ('Cllt:-, :l 11I.lit 011 th~' ~ili('a ~·(l2It!..'llt of ores, ( I / 
-I'('J !al tie:,. (kiI\l<:tlOW; aut! l'lwrgl'::i, ~lll1letlllH'~ l'lllllllllg as hIgh a:-; ~~.),OO a ton 011-1 ; / 

=--11111(' Ol"C';-; :.;11 il'pecl: 
./ ~~/ 

III J~() ~ tllC .Jh'lkl'rll~ hega.n al'quirill'.'; their pn';-;l'llt holL1il)~S ill the "TesteI'll' ; 

J)j:.;tTiI't. \\1Ii<11 th<'~~\" -h7l\:e ' L~:l:ll "'ul'kiilg"c~; lltTi!1l<Jll;}Y silH:e-:--' \\-urk ::;tarted by them ! 

ill lJOS. OIl t11e ,J ();";l'pli Xo. 1 <:laim. \\'a::; l'Olltillllt'd fot' :-;e\,cral yl':.tl':-;. The w)l'th ~haft I 
i :l tlt i,,,; t:lll(' \'."i:-: ''';lld~ froll! the ;-;llrt'a('e to :t depth of :2:20 feet: alld a drift ,\'as run at 1 

iil!' 100 foot k\'"l. ]00 feet !'ollth. The orc takl'll out aIHl ~1I1PJlcd. ill :-;111\':iIJg-, Yarie<l 

fr(dl! ~U.OO to $lO.OO 1>el' tOll. awl OIle snull ::;hiplllellt (If -±~ ~ tOll:'. from a pocket, .,.-' 

a~ ·~[1Yl'd ;')n03.0 oz, sih-er awl ;3 .01 oz. ,~ohl 1>21' tOll. III JD~:3 the )'Iellgrcll::; :S:lllk the south !.l\·U.v 

n(lll<1!I :.~a :-:haft 3-1- fed below ,',-ater, to test the f]0\\,. \\'hil'h }ll'()\'l'd to be -to g-allolls ~ 

]leI' 111l!llIte. Sllrricini \'.'oi'!\: ha~ heell done 011 Joseph X o. 2 YCill, from timc to time, ! 
:llHl other of their prop'crties, off and on for years. ~ 

8nr1'i('1nl lllillillg OIl the Free Coinage yein. parallel awl about ~OOO feet to the I 
we;..;t of th~ B()lWllZ; Yeill. b('~all by le(l;..;~' r:5 ill J9:20. {'(}lltiulled to 19~'-1. 1 

'lite Pilllll :-t 1l ~\d. ef'fedi',·c ir(~111 ]920 to J9:2:3 . stilllulated. to a millOl' degree, ac- I 

ti\ 'it :e~ 111 the ,rest e l'11 area. 1"1'0111 the Bo;wllza dump ;50 to GO l'<;r~ of ore wcre ship- 1 

I,(,d 1"1111lill g' froll! *,3,()() 10 ~<n.oo pel' toll ,11Hl ~('l'cellill;..':S f1'olll the lIlille dmllp all{l goi/ I 
''y{ '~ 'l' l'Y[ll!itielL. Thc l'(':)lIlts 1H'OYC'{1 to the complete ~ld;llJtahility of the~c ore::; to this C 

( ' la:..;~ of tl'l':ItllH:1)t. L ease=-> ha-,c becn giyen by the )'IdlgTcll:3, 011 \,~ll'ions ' of their 

jll'(Jpl·l'til':-i. ()ff <llul on for years. "" 

. III ,:19:2:2 alld 10~:3, HCn!) ;; l,) Tl':1]lplllall. a l~ll:"or. Jll~l1etl 30 feet below water leyel (lvc 7 ~ 

1:: tlle ~,111 PcdJ'O mIlle. l!c:ll1dlllJ~ the ,\yate;' \,'11It n had e'r: alit! l'cmoH'd on's to the <, 

\';:ll!e (If ~0.(JU() to ~lO.O()(). the ~)l'~ l'i111llill;,!' from l CO. t o ~CO OllllC'C'S ill ::;ilY~l'. .--'" I 
Ill. J9:2 :-3 tbe Old Pl!,~bla Le[l"l1lg C01ll1)cUlY ryalllcIecl .the State ?f ~IalllC dump l 

. :lld 11111:e gob-to a proflt-although the orc;; hacl becll l11111ccl by ;;tl'lpplllg amI oftCll j 

lakl'll dmnl "dean" 011 l'anY<1s. ,_) ..... ..----:-

. In ]9~:2 a lellso!' :-: i.mk ~l '\';inze. from the 1I0rth <1rift on tbe ~O~. foot len'l in th~7r)-J.' c.. .. 

(h~~))('e )'Imc to a.deptl~ of.2:2feet belo'\\' p ~rnwllcnt water [l11d c1,nfted 18 fcet and :~,~_ ( 

:.;t]·Ip]lcd tlie (/1'e fo r tlll~ a!st;llJ('(' to the 200 foot leycl aboyE'. Before the ore could be ;c..- .... 

1:e1110yed howeycl', tbe 1l1?per, part of the s~I :lft eayc'd ill. ~-l.ssays Ello\\'ed t11e orc nv I ............. 
frull! 10:) t(:' l:wn OUll<'('3 III ::: Il:'er. " " . (; 

, I II ,10:2,1. as a 1 1'C:1 <1.'- lllelltlOilC'cI, the ~r dlp:rcn~. as a te;~t; ll111lecl. ' by the fllled- ill 
~tllpe lllctb()~l, '1lJ(1 ('~-allide<l ?20 t~lls o~ ore. from [~hoyC thc 100, foot 1eyel, in the 1! 

llorth (,!lel ot the BOll,1l1Za YCll! \\'111<:11 YIelded a lmlholl retllrn of ~H,OOO. ' 

\\Tork i;..; 1IoW heillp: ('alTiecl OJ} in the B r)ll <lIlZa Jli1lc, off t]le north shaft:' . I 

Sill('{' tlw parIy (1:1;'0- np(.' l'ati()J::-; p()l'tiol1~ (If pl'()h<lhl~- ('\'('1'':- cl11lllp ill hoth the j 

E ; I!'t('l'll ;llId \\'( ':-: tt'1'1I ;Il'l'il It:l\'l' ])('('Jl shipped, !'()1't('d alld ~hi]lpecl, or milled. l 
TI!l~ T II lllh:-:to ll(' Jlilli!l~' Di;..;{ I'id 11:\:-: Jlad a kllowll PJ'(),lIwti o ll of ore totalling'. ! 

*~~\.II()(J'!Jl)(l,(!() gl'fI,~:'; \";I111e. Of t1li..;; :;11111 ap;II'lIxilll:ltC'l,\' :-!:'ID.()OO.C:UO,OO \\'; 1;-; ('oldrilmt- ~; 

('cI ]'.\- l\Y( ' llt,\--o dc1 Jl1111C'~ ill the LI:,terll (11' B\lnke'!' TIill <11' (' :1 :11111 ~(j.()Oo.n()o.()n hy a ;; 

"I\:~"l! flJ' lllf,j'(' ill tl10 \\'(' :-: 1('1'11 OJ' JI(']]~rf'~1 'IJ·('a. ()f t 11(' * ; j.(:/)O.()(~{l,(i() ]'1'nclllc'('d iJl 'the l.: 7 

\\' (' :-:1('1'11 ;Il't'a. till' JIl;I ,iOI' part i~ :\1'('()1ll1t<': 1 1'01';1;"; f,,\lo\\"s: .\llf..~~_~. ~/~~rl....:I.1 _~el!!.:.~" 

lll'n dll(·( ,d ::':r;!J.t)()(l.()(): BIl!!allZ;)-('lt;-)llI' f' \,(·ill. $1.000.(JOO.O(l: .J1lJlC.'tt:l. ::':lOU.O:J(t.UO: Lou- ; l 

i;-;(' Sl!)() ,()()() .r.n. ,In:-:(:llh '\"11, 1. 8'l!t,I)Oo.no: .T() ~(' plt \'0. :2. SF1!l.()OO.OO; S:lll Ped}'o, ~l:)O,-J 

()(!O.O:l: S,,};-:ti('(" ~'I.).O()O.OO: ;lIlf1 State of ).Ltille :;::j.,:OO.OOO.OO. 

Tt :-:"( '111."; (Jl1itl' I ll'Oh:'ll Ill' tll:1t the ,i('l (l (If :"nll10 (,f th(' ahoyc mill(~~ \":1~ ('o;Isi(lcr- t' ) 

alII,\' 1:trg-l'r tl!:ln the aLon! f!~',llrc:-; ~llo':·. :111,1 lllor('O\-cI'/it is, t11e' genC'},:11 opinion of (: : -8 
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. \ I, 
".01«( ~~illlcr<' of thc Di~trid, t;1:It. thc adll:,l~ ~Hltput from tlJ,?~C allll Cd~i._'r propcr- ;-(! ,-' 

_tH':S of tilt, \\ c::;tcrn arca has beell betweell ~I,OOO,OOO.OO aud ~t-i,OOO,OOO.OO. / -)! 
, 'J'h(· \\\'stCl'll al'ea of t1:e ,r~'()~llb::;tf)ll~ D~~tl'id ::;h~)Uld be dl'~tl'ihl'd a~ l'Ol1illg, !o ~ l 

11l11}". }1l'OlJl tlle lowest to the lllgll(;;-l POlllt III the lllllled an'a, IS apPl'cxl:ratcly -1;)0 ~I ! 
fpl't. All parts haye becll madc a('ce~siblc by mille roads, \\"hieh ~Olllled with the / ! 
Cliarle;-;toll-'i'oll1hstonc hi~hway. (Sec Topog-raphieal and U eologieal ::Jlap of the ~ 
Westl'rll Tombstollc j)j~tl'id, appclltled to this rcport). ( 

.As to thc Ocolnl-!.".v:-The \\"l'stel'll aJl(l sOlltll\\'cstcrll part of this arca is ullder- . 
laill 1>.\' a quartz ll1<lllZOllite pOl'phyl'}'. '1'l1c 1l0I'th-ea~tel'll i;; flom'cd ;11l<1 flallked by 
a ~l';lllituid l'ol,k. <:l:1s:--ifie'd as 111011zo11ite, Bet\\"l'l'11 the~e two area:') is a belt of sed­
illl~'lltary r()('k~-slll'fi('i"lly lllo::-;tly }.Iesozoie; :".tandstollcs-\,ith two or more belt:-; 
of :-:11a1(, illtt'rbccl<1ccl with thin S(1Jl(lsto11e plattell,-and with one cxp()~e(l zone of 
lilJle~t()lle. Two ol1teroppillgs of Paleozoic: lil1lestone o('cm .. 011e PCllll:,yhalli<1n (Xa­
('0) ill <l;!e, to the 1101'111; the other ::JIi!-)sissiPl>iall (Eseabrosa) in age, to the ea!:'t. A 
~mall arca of ~Iesoz()ie~ IlOt iwlieated 011 the map, also occur:3, ,inst north of Uncle \ 
~(!m 11 ill, ~1lIT()llIlCle(1 hy the fjllartz monzollite pol'phyry.· Palcn.zoie l'o(,ks arc be- ,,: 
lic'\-cd to lllldcrl)", in tlleir natllral relatioll, the major portiOll of the area ('oyerc<1 ! 
In' tlle :Jl(-':-:o zoic sedillll'llts, The Mesozoie strata hayc a ~'eIler;11h' ~;elltlc and ro11- 1 
il~,~ dip to the llorthward, The Paleozoics ,11'e slightly at yal~ianl'e il{ dip.' 1 

~l'\"(~ral I!01th-south <1ike~, appei1l'illg to 110 a littlc more ba~ic than the qual'h ( 
lIlom:(illite porphyry, the largest l'cacbillg- 20 feet in \\'idth, ent the sCllimcntarics, f 

:111(1 Olle' oh:-:c1'Yc(l (:olltillnc;; northward into the grallitoi(l IllOllZOllitc for some dis- I 
tanrc, III a ~illgle knO','.'11 illstallC:C, ill thi;:; area, one of thcse dikes f(1110\\'s a fissure oc- l 
('llpied hy a Yeill, but (loes llot appear to b :, gClldieally COIllll'<;tcd \\-ith it. 

The tlikt's show off-!:'dting hy cross-faulting a11(l may '\'('11 hc stllllic(l for the 
Jig'ht this may throw upon the displaeemcnts of veill':;, Wllicb hkcwi:-::c ~JlOW some 
f:.luliillg,· 1"<11' l'xalllple, the g-elH'1'al opinioll i::i that the :JI(,lTilll<ll' alld Free Coinage 
n·ills arc part of the same llnrth-~outh ore hO(IY, (lispln<:ec1 b~- faultillg. 

The ('Ollt;wt beh\'l'Cll scclirllelltar.\" al1(l igneous rOtk~, from surface cXaIuina­
tion, where ohselTe<l, a])pear to be intrus ive', tho it scem~ highl:- 1>roha1)le that later 
1!jOn'll1ellt~, 8uch as ,,'ollld pro(lllce the fi!:'sllre systcm, C'Olltaining tIte Yeins, must 
have ('(111:-:C some c1i~placemeI1ts, probably rcsllltiug ill frae-tnring' aud b1'e<.:ciatio113 
alOllg them, It \\'ou1<1 be ,,'e11 to dctermin 2 this fnct ill C'Olmedion ,,'ith the north­
~()llth, 111(1ill eolltact. brtweell the qnartz mOllzonite porphyry alld sedimentary 
fonllntiolls, on the ~Icllgrell ground. 

rrhe orcs. (wenr mainl" ill master fiss~lre or shear zones, ron!2:hly ill l?ommon 
I!orth-sollth ..-;trikc, with a dcciclc<l tcndcll c: r to llortheasted:" dep~irt~ll·es. This like­
wi:-:t' i;; trlle' of th e trend of most of the veill fi~slll'es ill thc Eastel'll area of the Dis­
tri('t. Their (lip varies from 90 degrees to as. low as GO degrees ,\-e . ..;h\'arcl. Cross·· 
y('illS likcwisc OCellI', in whi('h there is less regularity ill dircdioll amI dip, and les~ 
pf'r;-;i;-;;tt'lH'e, The' Yl'lllS ()(TllIi9' in both the ~.('<1ill1elltarr formations awl the ql1artz 
Ill()JIWllit( ~ p01'phyry. (Sec <tUa('hed map sho\\'illg the YCillf'. of the '\"e:~terll Tomb· 
~t Oll(' Distri(·t). 

The' an'rage width of t11(' Y('illS millC(l in the ,\\Testerll area, f-;O far. h:ts he('n. 
:tl:()lIt -I f(,(,t, tho, ;';CIllldiIlH.'S ill placcs, wjd('llill~ to as lllw'li ,1:-\ ]() or J:2 fed.:, The 
\\'a 11:--; \\'itllill the ('olllpal'a1iYely ~hall()\\' depth,,) to \\ltieh ille' \'(,ill::i IJ;(n.' bC.'l'lllllineu, 
are Ill'itlwr ~1l(\rp1y defilled hy :.;lil'kel1~.iding 1101' by gouges, '1'l1i:-; is abo true of some 
of the Yt'ill:-' of tl!e Ea:-:iel'n area. 

The orcs a:--; deep 'as 111il1('(l, or to watel" le\'l'i, al1<l to a In'ovell cl(') jill ()f 3-1 feet 
j,1'1o\\'. al'(~ oxidizl'cl 01' S(.'(·Ollllary silver-gold on's, The siJv('l' (W('ll!'.'; ill the orc a~. a 
(,hlol'id(" iodid(" hrolllide awl o('('a~iollalh' a slll:lll :tll1011llt of ~lll]llticl(>~ 11;':;11:111:· -W% 
:l~ (,hlo1'icll·. Yalladil1111 is s011ldill1(,:-; llotic'('ahly present; iro11 awl mallg:lllf'se oxi<1es 
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(lfTlIl", r;II'(·ly ;1I1101111t ilJ~ tu more thall ;) to S per Cl'llt g'C'lll'l';tlly llll'rely :-;taius. Some 
trace::=. 01 \e;tll ill the fllrlll of ..Jlilllctite, (Lead Cldoro ..:\l';'Pllate); Cl'l'lI::::::itl'j (Lca(l 
( <ll'JIl)Jlate) j ..:\.ll~le:)ill·~ (Lead ::5lllvhatc) aull, PYOlllOl'}ILtite, (Lead eldoro PllOS­
pJ'w.te), an' oc:t:as::iiolJally ouse!"ycd, aud ncar wuter lcycl, ~lllull uUllchcs of ore rUll­

!lin;.!" a:; 1Ii .!.!:h as 9(,;; ill lead have bel'll ellColllltCU.. 
TIt l: ,!.::a l1;;:l1C is altered t:0l111 try rod:, CJ llart z a 11ll ~Ol1ll'f i Illes. 13a ri teo r hca vy spar 

ill al'pl'e('iable alllOtllltS. The an.~r<!gl' :::ilit:a t:OlltCllt of orc:; :shipp ell has hecll auout 
7-:1: (i'~ . 

~r;ll1Y of the :-;ltallow g111t:lI c:3, or ",ashc:". of the a1'ca appcar to o\\"e their rec­
Tiliuear l'llllrse::; to lilJ( .. ' s of \yeakness tic:terlllilled h:-' the l'o:-:itioll of :-;~ll:h :::trllctUl'e 
;::-; fault. :-:hear alll1 Ilret:t:ia zoue~ amI to llltel'i'orlllutiolial cOlltads. The furmations 
a11l1 ~tl'lldlll'C:; ill ~1ll'!J pn:::iriolls are l1sl1:111y more or less obsC'urrd hy alhn"iulll and 
t ltl'Y ::-;hnulll be pru:::;pc:ctctl C~U'dlll1y as likely places fOl; "eills, clmtcil, or less. regular ! __ ~ , 
ore Lodies. (( ~ :-::. I 

'The \\Testcrll llOl'tioll of the Tombstonc Dish-iet i:3 Im'f!'ely 11l1dcyelopclL'Therc ,1.':-:,' 
lta:-3 heell 110 ::;ystematic de"clopment of tIle orc bodies and no dcep millillg: Xo cell- ),. !i~ ·: 
11':1I:zed \\'(Il'kil:P:S fur lal':-:'e st:ale OlJeratioll:". ~uch 'lS. l'ro;-:s-t:uttillg the t:olllltry at ), .. .' ,":' 
dej;tll. fl'<Jl:l a main wOl'bll6' :5]li11t. to tr<llJscct tIle p:1rallel llort~-south \'Cill system ~, . , . 
a1~( 1 t 11 (' ([('\'('10])111('11 t of tll esc "eins along their clltire strike. I' . 

'l'llC' ~ ' e j~ little dou1)t~ tIlat blind Ycins, \,ill be encountered, \"hell cro:3S-cuttul~ 
at deptlt is dOlle . .( ~ 

. If 
' .. ~..!.illill~ in the \\T eiltCl'll :1rea has alway~ hecn hilllllic:1Vpcd by the 1at:l~ of capital (l 

;1]1(1 11:1:' hl'l .. 'il ('ill'l'ie(l on \,"j th \'('1'." poor bciliti('s ... The carl." wo~'k dOl!C on the State i 1 
()f ~lail!('. Sall Pedl'l) (l1111 Ch~lllCC ~IillCS, \\'as ,,"itl! llO Lctt ... ,}' eqnipl1lc.'lIt tha11 a stcam i : 
hoLst mId lWIll1 ~tcrl. III thi:; \\'ay silycl'-p:oh1 orc, as ca1'lier statcd, to the gross \'alne \ ( 
I.r 8·}':);Ju,COO.CO \,;,lS Ukcn trom the State of :.\I~ijlc. The blo(-k 111i11('(l \\':t . ..; 600 feet 1 : 
1 llll ! .. ::. ,100 feet dC('l) :l1J(1 :t\"craQ'('ll .. 1 fect millilJg; \\'il1ih. OIlC'l'Lltioll:'3 extewlu1 nearly l ~ , , . ~ - , ) 

1.0 \YaTer ll'Vl'1 alld \,;1hl~S app:1l'l'lltly a:; f:!,'C'ocl :~::-: :llOse mined, \ycre still gOillg dOWll, i ! 
\\'11C11 :h~ llline \\;l~ clo:-3ecl, bce<'Hl"e of tIle (lelllOllitization cf sih'cl' ~111d a general '-- ! , 
:'trikc. 

The $}.)O,COO.OO gin.'n as the ontput of tee San Pcdro ~Iil1e wns tnl.::rlJ ill p1aces, 
LO::l ~1 ,~(-~' inll ul'i '!f \'eill abc.),:,: :~()U [ .' d h;ng <lud aboyc the IGO foot, or \\,:1tcr lc\'cl. 
Jt ":ill 1:c 1'c('a11cl1 that it \\'as f~'om thL:i mine that Tl'appm:tll. latcr, mining 30 feet 
llcl()w "':1TC1'. cxtracted orc to the \'nlue of $9,000.00 to $10)000.00, \\'hich ran from 
100 to :ZUO UUllC: C:" in silver. 

..:\sille fru111 tlw opcrations of the three properties mentioned ahove. in the man­
ner des('l'ibed and thr 011e t:ited Cl1::sC, ",hell \\'ith f3.talldal'll drills n11(l hoist, the ::.rcll­
;":'1'('11:-;. l':;:tl'a<"tc(l hy the fillcd stope method. from nlloye the ]00 foot level, in the 
north end of Ole BOllallza \'cill, 9~O tOllS of ore. ,,"hidl cyanitletl g-ave a bullion return 
('(111i,,;t1('llt :11 Pl'L'~(,llt 1l1;u·1.;:rt pl'i('es to $:1.1,()OO,OO.r.dl the milling done ill thc \\"e~t- !_ 
<Til :ll'C;1 1,;1"; hrC'1l \\' ith ~ill~dr-.i:I(·k an(l 11:111(1 st.eel,' h()istill~ hy ,,,indlcs;:; ('I' '\'him,)J 

" I /; 11 J d i (' a J> J> C' d I l Y ~ 11 c: It pI' i 1 II i t i H' amI i 11; II k (I'I ate e Cj 11 ill IllC .. ' 11 t , it i:-; 1 J; Ii l11'tI 1, til a t 
wilh H·ill....; \';:1 ;01\'11 to l'Ullt;lill lUl:-: C''''; alld IJO('l'kd...; (It' hi!.!,'h ~l':ldl', tltat Illilliw" ill the , , 0 

\\~('~i(,},ll ;ll'I';I, Jl;I.' ;11\\,;IY=, hrC'lI in tll(, n:1tlll'(' (If c'ld(l]'idilJ~· nr ~(IJll}l .'rj ll ,!.: , :1S the min-
(']':-' ,,:ollld ('XjI]'l'''';S it. ;lllc1 t11:lt ,,'h('lH','rr 01'(':-; tno )lc·r,..;i ... .;f('lltly I()\'" tl) ,..:h ip ,,:e]'e rJl­
(-omli('I'(·(1. wo]'k \\,;1S ;t1';ll1dOlll'd :~t tllat pnil!t ;Ind :..:1:11'ted ill :1Jllltl!l'l'. it n:-:l1al1\' ill snell 
(':tsrs 1:c·iil!.: :'<lid t1!;lt the' ore had "pinc-llC"l ollt" . Thi ,:; \\'a~ f;l1' frolll h('ill~ ~tI1I(,. fm 
ill l)i';ll'l il 'all," all (';\''':(':::. ore of it l1lilli1]~ ~1';ldl' IlIa." he fIJ11llCl ill tlJ(' fal'cs oi' these 
,,'(11'kilJ:::-: :lnd OJ'(' i~ :..:1 ill !!"nill'! c]n""ll. Tn dC'r'th \\';1tC'r q()l'pC'd thrm. Thc orc~ below 
, .. 'ate']', tllf·l'l'fnl'('. (-Clll:::1 itlltrs :1 rr'~C'r\'c \\'hl.Jl ,'· llld on('hed. / 

Tll tIll' TIllll:1J1l.:l-f'l!:tlH'C \,(·ill. (lp('n('c1 11p [1)1' l:2r,O fcet (,f it...; l(,ll~fJl. 
lW'O fed nf il, OJI ::\Il'll;;n'll holding;::., h:1~. yil'111('(1 01'C' to OIl.' \'alue uf 
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/ 

~:::r() : ):-" jll'il](:il,;dly ill lIi:-:.h grade, abl)llt ~:; of tIle \"L·ill alJ()n~ watt'r ::::till l'c]1uillillg to 
LV J::il!t'll. 'i'll'-' ~T(\:':;-; l'( .. llil'll for t!ll.! llun(l.'l'll 01' ])()llal1~:a 11()l'li(J1l of thi:.: ,'(,ill was 
~~ w~)~()no , c(): all;l, the U111Ill11l,(1 o:'C ldt ;~ho\:c \,'atcl' i::; l'~tillJ;ll<-'ll tu or (jO.O;)() tOllS. 
l',~C~ \"crtil"la L()l1;..::itllllill~ll SL·t.:t:Lill of ]3011:111l:a \"Cill, appcllde<l to tbi::; rcport), 
, ["l!t1l' l' E:::tilllate or 'i.'Ol1<l;..!'l'. 1";:;;<: ............. it i::; ::::JlO\\"11 tilat of tlt~ ~:j kllO'\\"ll \"ein5 on 

1I1l' ~L "J!.:..:.l'l·l! IIl'ol'ert.'". iii hl~L fi ';L' of thcllI. DOl!;lll::a. .Jo~l'Jlh Xu. 1, .J 0::; l']) 11 X 0, :?, 
.\l:C·X ·W ;, ::d .\ilex -11 d:li:!l':. c-lltl.~l'll h'(':ll1:':c tIll'\' ll;!\,l' h:.'(, !llllll.~t l'xtl'll:,in'l\" work· 
('.t ; Il ld ()]ll'lll'd up. thel'e al'C ;~;;O\"l' t!:c ;"500 1'1.)(lt k~'l'l, ;w(l ill a <.:o;nbilll'ci f/.1i:l·1 ~tl'ik(~ 
(~i_~1';~lil'L' (If -iU~;() f<,!.'t. :dlJllP: \\'l:iCll th::y ha ,'c bL'L'll ('PL'l1Cl1 up. "'itlt the ;1\'l'l'a~' l' mill­
~1!:;: ·\'.·i::~!: c.t· -f 1'eL't: (;:;1.UUO ;('1::-: (,f ore ~!\";,i!:!:)l:..' fur ll1illi}l;-(.';IUI!~- !l to I"liil a :?GO 
l' ' I] '" ," (l'l,' ,1 " 'lt f( l' 0, •. () ~f\ \'f) ' 11' -' ( .. ,., })"rr".;:: ) \. It 1, ..... 1 ... l'.:.d&. J v l ..tV .. \,...,. _ ...... ~.'-\., u;,:,"'"J ______ _____ _ 

l' 1 I . ,. t' - I' " 1 ru . . tTl 1 ~ tl ' L lllll'l' L:C d(':)l'l'\lltwu (\ Jl1( l'\'l ~~ll;1 \ .l i~!llll:-, n:lQ.·C' ....... __ ... , III de )O( " or 115 1'e-
]101'(. 11l(! Pl'il;('il',d H'''illS ;IW.l \\o!'ki;:~p:s of tilc<}.ic'l!!,!:;'L'll Pl'q,(Tt:,· han? been f:,'lH1C into 
!1l (:o::l:,idl'~';\l:!e d!'lail. Thcre ;11"(' ethel' \"CillS Oll this IH'"PCl'ty 011 i'.-hidl littk' \\"ork 
11;;., h~l'll dOill'. lll"'~l""l::: e tl!<? ore:,. tho ()f milblg ~T<ldp, 11l'Oycd too ]0\'; to 3hip; and 
l~~U'(' are \" (' ius ~t1:'(). \':hidl lwyc LCCll llcgleded h.'(';Ill~e the ,':01"1-: clO1l2 un tlH.'l!l, ill­

dic,;,t('(l tL~t orc (.If ('Ctl!l111 ~1'<.: i;l! millillg g,"l'nJc 0111y. cO~lld hC' tlc\"c:ope(L within the 
c!l'UYll~ l'r;:C"ti("(lhlc \-\·ith th~ equi:lllll'llt ill lI~C , Thl'l'c ('Irc (llso ]-:lllJ"Yll \'~ills 011 the 
rrl'l':"'l'ty \ ':Jli"ll h;~'\ (' !l('\'l'l' b Ct.:Jl \':Ol'~\:(':l. Thl' UUrthCl'll enJ e;f the BUllHllza yciu 
-\'.'['. :.: ' ;Ii:';! "lid ":~:. ::> 0111y pkkct1 1l!) hy tren e-hbg-. 

FErtbl'l'. :1:-; :-:tated. 1ll:l11~'- of thf:' \~::: .3 11C:::, ,incl;illg' from thcir trcll(l. mny ha\-e de­
\' \.';~l]ll'.t t1l'()11 :-;rl'lJ(;rl1l'~:-; \dlic."h \\' ;11 l.ll'O\·c tn bl\'(~ been cxi:ell:si\·d.,' 1.1illcl'ali/:ctl; alld 
it j " eXi.le!"!I,"l. t!ln.t \':1](.'11 ('rn;-;::H:llltillg <It d epth is Oll<.:e l!!Hlel'takelJ, tl!tlt H~illS, not : 
;";]IV,-:il;S' tit the ~llrrnl'c, ".-ill lJC l'lll:OlllltCi'cd. : _ 

,\. li1l:nht'l' of the :Ill'l!!.!."l'ell ch:ims haye h.-:d Ill) \\'Ul'i~ dOl!C Ui! thL'1l1. tlthel' th;m\ : / 
t::;~t I'Cq:li:'('d for Inc;nioil' .1:J:l a~~e:';:::)lllent-yl't thel'c arc fe',\' if [,ny, o.t t!l':' :33. \yllich l>;:;:': 
(.:.12 liCIt ll' lld Yo;,/-il it p"tl'l:t1al C]ltlll<.:C-:~O .~Cll,Cl'(!ll.\'. ;\1:<1 hl'~~~"i!y l1liil (?'.:th~C'tl has the) ~ 
,, ', l':--i:: !',l .Ll'a lJl'l'll II 1'0 \"l,t1, by tL(! c!Jlllpar..1tl\"e1:\' lllli]~L:(l 11111llU; so bl' (lOllC'. ! 

(\'1 • 0-" , ~ /' " tl " 1,. - .,; t" t" t' , ., "/ T • 1 \ . .. If,. , r,' t f' 1 " 'I t- ) \n. ]1,1 .~ 1.: .. .. ......... ,1.Llel k l._::.Cl,l) 1011 0 IlL: /.().1,1 ~ lldl , .~llH': U () tde _\ e , I 
;l: .-;,', l'(;' :l:' () lIS, (lJ"~ ~-i\'l'll fol' the "l~ :::~lll1ptil)ll, tu (~t miuillg.ill the \\" l'~tl'l'll area ?f the I 
l()j]:I)~I(.>lIe Dl:,tnd. l!it3 becll t«l'l']cd all a t a Illg-hcl' 1101'11:011, th2 ~lh·cr·gold, III the ' 
: .IL:! c..f l l!l't ;Illi;~:Hiull, than that \','orkc(l ill the E~l~tC'rll area, a1\(l tklt thercfore the ! 
n'-i!~:s ill t11 c \rcstel'll al'(, <l 111 .. 1Y be cxpccteJ to cXTelld h ~Te;1tl'l' depth "wl, <IOWIl- \ 
\,,' :~l'(l to tJkc Oll the lead plw,:,c. <'lCl:Ompallie<1 by tJ1C ~~il';cl' anLl gold \"~ll11CS, of tl1c I 
E <l . .;t(:,l i!, \yhich ill tUl'll \yill ~iye V];~l'C to 0':"l'3 l'Ol!L'lillillg zinc, 'I 

rl~I:'..:l'C ;,11:-:;0 l'~lll;till:3, t1l2 lJos:;ihlity of the ~lllC'x}l](:rC'd P~t1eozoic~,limcstollc bencath 
the ":'Ll';-;()ZOl(' ;-;('1·}(>S. ,",'lEdl have LeCll Pl'otl:lctln.' llOl'lZOl1S 111 the ~a~tel'll (~l'ca; and, ! 
th!~ :In,llt' (l :-:.h'lldm'\.';:;. V:]ll.'ll elltOl111tCl'cd, \"ill contaill s1111dlc l'(;'ef~ and breccia ores, /' /' 
::s proH'tl ill the East('l'll m:ca. , " .-' ~.f;"" 

~\ . ...; 11;1:-; 1)('(' 11 SJIU\\,ll, Y:~ml':3, (In the ::\r.c·l~1'('n prn]>ert!c~, l>el'~lst to tJ;c <1c~pest· ! 
lH,i!lt l'xjlllll"l,d. 11wt i::;, 'i'I.lellcy~!.' Ol~crati()!l.~ h;~\:c 11('l'l~ <::nTie~l to \Yate!' ,1(:\"1:1, ,01' j 
('P,'i;l:d Ll'III\\', tl1l'.'". an' st!ll g(lln~ U(I\\'lI: (',lIld If ;lllrl'll111~ }1(\S Illl'l'l'a~ccl a llttl!' \\,Ith ! 
Ilt-I,:!J: J(,;tcl ;l\lj1l';lrllJ:-:" at \i':itCl' ](:\"<.'1. \\'111 llH"I'C'a:-:p 1Il dl'jltb. (llid IWC")llH.' a ~!llJstall' ! 
1i-d ·;;IJ;II'. ;1:-: ~' / 'I' l\ ill 1111' E; :~:I I'J'J1 Di :-: tl'id. :IJJd "'ill! th(' ]l:'I"_.;i~,t(,l1t :-:iln']' :1!Hl g()ld, ! 
l':I: ~C' Ill(' t('1:CI1' "I' tJ~l' orc , )r(~n'()\': ' r the \":1]1l(,~ L('lo,\' \·;:1tr.'1' :-.:!Jollld hr.·(-(llllC l!l('I'C lllli- ! 
fUl'll1, 
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11 i_~ 111;:llif(,.-.:t 111;\1 thc \\';It('l'-b~)lc Y':'J"; (I!lel' llIlwh ]0\,:('1' tll:11l at IH'('_'- C'llt, How 
illlll·il i~ lllll'l'I'r:lil!. ill LH'L' ld: tIll' ~ll;tlll1\\" dl'Pill t() \, .. llil"ll l11illill.~ lias LC('ll ('anied, 
t!J('r<'fnj'('. tl1(, ,]('llth to thp J!l'iilJ:J1':' ~1I111lJ1d('" i-, II!!kl:O\\'l!. "It 1ll:1 :", ;1~ ill thp Ea:-:t(Tll 
;In';:, I'X"l,'l',l , U\ ) fl'l't. 1111t tj'l"I~.:.r;lj,lli(,:t1] ,'· it ~llilll1c1 lll' ;~ 1:rJ'"(' ;;()O. It \\'11111,1 lit: \\"(:11 
!o ";(']('1"1 lillI' ('l" 11IIII'l' (If OJ(' ,-,:ill:-: :llld til dl';n of;-:-:('! :IJI;.!' il' (hiiJ 1101(·.;. to 1'111 tlic' n:ill 
;d \'ariulls l:Il11l1IlltC(l dqltlJ_-; ;;::,1 d:"'lVl'lllil;(! tlle (kl'tll tu . ihe pri:Jl;tl'Y ;';llll.llii.!c::', thl'ir 
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st l"l'l1;": tll all(l yalm::.;. 
'l'lll' C'in'1ll11stalHTs of ~llal1n\\' 111lllll1~, 01'C:; lal'g-el:' ltllllliuCll ~llJOYC watcr, mallY 

n'ills pr:l!'ti('all:' l!ll\\"()l'ked, ore still ~oillg d(lWll ill till' dCC!ll .. ..,: t \';llrkillg~~ all helow 
waTe!' pra(,tic',lIl:' \'irgill fYl'nlllHI, the depth in the ore ZOIH.', to wbi('h l1Iillill~ ha::; been 
('anil,d ill tlte Ea:,tc1'1l area, (Ill tIle' ~allle gClIeral Y('in systelll, hut ~t;1l'til1g lower, 
JlIe:ll1~ ill :I,!.!~g·atc ClIl ill~~~I ~" tOl!:.l~ OE-lllllllillt'd Ol't'!-= Oil the ).[t'l1s:X~·.!~, lll·opel'ty. 

'1'1)(; fi:n ,CU6t(lll;-;) f on" l'S t i 11); led f( ~ l' . a l-'-;-)'l-iJ~il ('; {fi' \'z.-;;r '1 IIl' \:~, i~ IS () Il t hi;:; ' i)rt)iJ­
(,1't:-, (In' fi!:!"lll'es ,':Jlicll uf ('Olll'se 1llUst he l't' ,!.!:ardl'd llll'rel:' as all ;lp]ll'oxi1llatioll~ but 
se1",(, to gi,'l' SOIl\(' cII1:n'l>tiilll of the ordcr of lllaf.!"lIitnde ill \,;hil·lt the probable total 
1~1l!l!i!j('d tOIl:Ig'e of thi :~ pnlpel'ty, c(ml<l it :ldllall:' he' e:,tilllatetl, \i'Ollld be Cxpl'L':'::3ed. 

i 

The lIIt'tllOcl hy whic·!t the an'r:lt!e yaIne per tOll of ore::; lllilll' ~ ~ Il'n.1Jl variolls 
pl'opl'rtit' . ..,: ill the \\~l'~t('rll ;I1'Ca, ~d\"Cll in the hotly of tlti~ report, were COlllPlltCtl, was; , 
to t;II';:l' thc total tOl);l.~·e lllilJ(.'d. total tOlla~e of orc ~bipl'ed awl tuta! ~l1lelter returns; II . 
iotal tlJll~ tlll'llWll ll1l tIte dump:-:, auu. C'l!(~lllatC total <111111}) \"aIne::), ba:-sed up un assay; ' 
add th<":-:e \"aIlle~; alld diyide their S11111 by the totHI ton::; .minctl. 1 

III Ilwkillg e:..;tillwtes of y;due of u1I1llillCtl blocks of ore. in the v;1l'ions properties, 
the procedure fol1owctl was to a~ccrtaill, by thc <1])o\'e lllC'thod, the avcrage yalnc 
pl'l' tOll llf the orcs already milled aud to <l:-iSllllle thi::; yalne pel' tUll to be the average 
\'~illll' )'(,1' tml uf the ore ill ~itu. 

Tlli~ l;lCt11od of ~~tilllatillg the valne.3 of 01'C::; ell-ulo <.'1;:: , ,,"hCll thc cOlltillnity of 
the 1:1'<:', tl) a l'l'~IS()llablc cel't;limy, ll:t::: been })1'oV(,lI. p:in·s re:mlts fairly reli:lhlC'~ a llCi , 
IIl'U!]:l!)ly ill the prcscm (';1::;<.: a.::i a<:cllrate as could be oIJtaillC'(l by all:-' lllcthod . The 
n';t:-'ou fo r tllis i;-; that tLe ore, aho\'c water len~ l. that millcd so far ulIh-, awl thc orc 
hell) 'I\" \\'atp1' Icn·l. as deep as it has bcen PC'l!eil'i.ltcd, i ::3 oxi(lizet1~ :lJltl a :~ is ll ~ llal \\'ith 
t lli.:: ('l;b:i, the \";:]\1l'::, arc ::;potte(l, in this C:l ~e Y<1l'yilJ ,g: fro111 luw to high !2.T~de. It will 
pn,j~;1h]:- l; p n;2Tce<1 tlwt· ill !:.'l~<:h orcs, mille :-::amplillp: \':(iulcl n ot gin' C~til1l:-itCS as de­
PCl1(laUC' 01' s:lfe. ).[()l'co ':Cl' tlJC:3C prop('rti2~ !:':llllpJcd. tnda:', on orc b<:c :3 left in P:1st 
11lilling", which :lS 1:<1 :-5 bC211 ~tatcd, was ~ole1y for ihe high f:!.Tade orcs, w01l1d gi\'c l'~­
:-,nlb \\"bolly l1li:,lC';'llill~': Ores of exceptionally high grade 11;wC' bl.'ell ClltOlliltered l'e­
]1(:;ltedl:; (11)(1 tbi::; Jad l1lU::::.t llOt be Uycrlool\:Ctl ill pstilllatilJg the gellel'~l aYCl'age of 
1 hc (11'C' to he milled, :l~ thc~(' OtCnrCllces may bc ('xpcr:tcd to r;,i:~(' the \"alne of thc 
"Iill'-' 1'i.!ll. · LC11 :3 <.':-; of high grade IWH' hcen (,l}('nmltl'l'l'(l ill the Jo:-:rph Xo. 1, .Joseph 
~(), :2, .Julletta, ~L elTilll:1<·. Statl' of )'IlIim', Sall Pcrhn. (,hallC'c. ::'Inl1lie amI Solstice 
w01'kilJ ,!.!::-:. 011<.' lot of :2~ tOll;-; of silYcl'-gohl ore, ::,11iJ~lLt.'d frl1111JlIe BOllanza \'t~i.u hl'Ollrrht 
~·J().OO. ~llit~il aTIn\\:i~li-fOl;-·Pl'eit~ilt "lo,Ycl:llIail:ct \·jll'i'c · or'~ih'ei:- n11~l derlll~tilig 
1-5, \~l(T he ;tl:nut ~n~.()OO.OO. ~lelltion w;b 111:1<1<.' e;ll'licr of 9:?O ton~. of orc stoped 
fl'nlll the nonh U()l!;1ll ;~<l \\'orkillgs, \\"hi<:h yielded ;~±-!,OOO,oo-,\\llhl1ar pl'eScllt prices 
',,"o ll1<1 lie ('(ll!in' lclIt to:~Hll1~0:-1ike ;i;~3-t,OUO.CO . .....--.-
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Th l' l'(lIllPll h'd gCllera 1 a \'er<1 ge "HI ue pCI' tOll of 01'C:-; milled i il the S tat {' of ),[a inc, ll' 
pl'(' ~ l'lJt !llal'kt't. was ;thollt *\iO.:.00: of thc ('h:l1l('(' ..... ~~~),O.O; ~urlh 13(lll<llll:a $27.00; . 
,]();-:c'ph ;\0, 1...:~~/.()r): et(: . "':\('(·l.'ptill,!.!: tl)('se \"al11('s, (a~T lo\\, 1'''lil'l;ltc I)f thc" llroh- ~ ~' : 
:t1)1e .:]\"(')';1:':1' ,.; lll'-+J.(~Ll(~.J)L()l'e \\"lIi(~ ~l h:I\"l' IWl'li lJliu('d ill the \\~(' :-; terll TulJd):-;tolle , . 
,liT:!. Il;c'll~i\"(' III' tIl l' ~lvllgT~'1l )Jl'Opt'l't\·, \\" o11ld be, S:l\' :-::~,),O().) "--I'r~ 

'i~" ;Iltc ' l'll:tti\'p J,j;lll~ j'1l1' 111(' d(';'~I()PIJI(,lIt, ('ql\I0IJI~1lt ;~ld OlH.'l'atioll of the ~Icll- ~ -
,!..:.T('(·ll I 11'1'1 H'1'1,", ha\'(' 1)('('11 ()lltlilJrd, (Sr(' p : l~(' ............ ). l 

()J1 ' )lI:JJJ (,;t!J:..; fill' a (':lpital olltlay of :;::2~,).!)(J(),()O-;IIl(l tIl(' l'lac'illg" of the prop­
t·rt.\' I'll a ](10 Itlll dail,\" p1'nclw,tiolJ ha:"i:-:. ft ilj(']lldt's the !'illkill~ (If a d"\'('lnl'1Il('llt 
:-:ktf't til ('ut the' B Oll;llli'.a \"l'in at :1 dept of ,")00 1'(,(,t :1!lCI its c!('\'t!II!II\J('llt frolll that 
1 .. \ ' ('1. '1"11\'11 j'rolll this cl('ptlJ tilt' ~l'aclll;(l cl('\'l'lo)Illll'llt (d' the Jll'op('rl.\· ('f/nlt! JH'~ ('ar­
j·ir'c! (I ll. hy ('J'o:-: :-:- c ' l1ttill~ to (ItllC']' y('ill:". It \\'OlJld ll1'o"id(' al...: n for tlJ(' rf'p:Ilr nf :-:klrt~, 
il1:-:htlbtioll I)f pipc' lilll':-:, r ],l'di()1l of ('( 'ntr;11 P()',\'f'1' pbllt, and tlw ilJ . ..;t:llbtlrl1l of a 
11l1]](ln'd tOil ('OllJhill:1t iOIl ('Y:llli(h ~ :11111 flo:! t;1 t ion plallt. It ('OJltt"IllUi:! tf'S dC'''l'loplll('nt 
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:I!!d 1111('1';11 i(.)) ln' tlit' ('()lIJl':lIIY. il! {,Illl.ialldioll \\"itl1 lC~l:",ill~ uf jlGriiullS uf the lllilll':;; 
11lc <':Ulll}l:llly ~llpl!lyill~ po\n~r alltl l'(luipmcllt allli l'l'('ci\"ill~' a l'nyalr.,' Ull orcs willl:cl 
by k,";:'l'("". :llld a lIrofil luI' the ll!iI!il!;! of st:eh ()l'l'~, lTlld\.,l' thi:, pIau td' ('l)lllhillecl (:C)Ill~ 
P;lllY a!HI leasillg" Ol)l'1';11 i(lll-lllillil1;':: :11)(llllillil!~ 100 tUll~ a da:'-a~ .'lllllill~ the ayeL'~ 
,t!.!"C \':lIne of the ore tu be as luw as $10.00 pel' tUll. \\'it11 a llet profit of 23.00 per ton, 
it is eXl)(~ded tlwt <111 allnual prufit of at least ;i!ll.').OOO.l'O l'ol:lll he made. 

The other plan lJrnpo::::c~ a IIlore cxtel1~i\'c dl'n~!upllll'llt of the pl\)pel'ty \"itlt a 
\"('il': l"O !l!iliil!g aud Illillillg' ~U() tOll:::. a day all/I \\'ould 1'('<j11irc a l'al,it~ll outlay ()[ 
~;)OO:()Oo.()n. This achisc~ thc illllllediate :::illkill~ of ~I,'~ l.'Olllpal'tmCllt :-;11aft. to cut the 
J)(lllallZ:1 \'eiIJ :It the ~CO foot k\'c1. ailll tit~ d e\"l~lollllJellt U~' the \'Cill :-:.,-"tl'm fnllll that 
d('prlt; (·ll)" :'i-l:lli.ti!l~ l'a~t(,l'l:- <l!hl \H'!:itcl'ly to tnt l~ n'ills, (~ee \'('nit"ie :Scdioll 
(lh)ll~ the lille ..:\.. :~ :1 B. Ull the Yeill :JIap-iu b~1l'k of this l'eport.); driftillg; to t:Olll~ 
lill'l!I:e OIl l':ttll ,;('ill (l:-; ~O()ll a::; r'-'~ll'lJcJ, the i'ni:,illg; of ail' :::hafr~ bei11g: illl'llHlcdo The 
j',;iic' .,' (If h'a"ill!.!,· portion:.: of the mincs wo ~lltl be adllel'c(l to, as ill the fir.::t pl:lll. As­
:-;1UlIillg roughly the ;sallie millillg and millillg ('ost.:; alltl yalue of orc, a yearly returll 
(It ~~;:uu.CJOO,UO is C'stimated. 

It i~ a1:-;0 reeClllJ;IClltlcd as a part of tbis plan. for a 1llore extell::i\'e (le\'(~loplllent 
(If the pl'o}ll'l't)'. tlwt a portio!! of the 1'c~c:'n~ nllHI be n !:il'd to vnrtIw:-e the blljatcd. 
<l1i,iCillillg c:laillJ~; Re(l Top. ~irc..>1.Tilllac. Clipper, Free COilla&:e. B<I~', Loui::i(', :J[a1lli~ 
;;!d In!!dta. (See attad:ed Claim :Jlap of \\Te3terll Ton:b.:itO!lC arca.) as ~1<lytmta­
~eOllS in a plan for la1'~:c r de':eloplllcnt. 

"(Tllder tliis plm1 the pO',',oel' p1:1nt \"\'on1c1 eost douhle that ill the pl'etec(lill~ out~ 
li11CJ pl<Ul, i_e.; :ii:)O.l!U(l.OU <1I :!l. the de\'e~Oplllellt \York, cost $:250.000.00. The reserve 
fn!iol in hllrl] (·(\;':t':-; b~ ill~' !?:)O.OOO.OO. 

/~Thl' jie]]g-rcll P]'(~lll"1't~:-. \\"111 \\'ithia llie lIlillel'iz('cl :11'ca of ~ lJ(.' TIl;ll' ~tUI1C ).[ill­
ilJ~' ni,"trid-tl J)i~nid pl'oYen to be \ride:.,' nllcL hea\'ily ~l:illernlize!l. and with ores. 
CX('C1~t~I)ll<~1' .... :.i~~i; i;l ~.::r:1d('. <\'\,1 \ ' CJ'," lll '1':-:i:-:tl'1l1 ill d<,'pth) i--.: ex ... ·C'\'lilL: .. ::l.\· wcll ~pOll-
:-;fll'l' ~ l ]),\' it~ as:-;oci<ltiuJI!'. The fn:'llwtioU:S al'e the ;'::1111e. the ore;:; ()I:c:nl' ill the sallle 
m:1:::tcr :'::~tC'111 of J>nr~!lll'1 fis:..;nre:=; as ill the 1'c:::t of the Di:-,trict <111(1 the tlIarader of 
the (H' ~' S [\!'(' th~' ~:nllC hl.'(,.i1.1«' formcd from a ('0ll1111011 :-':Ul1l'~e ill :1l! llllllerlyillg: deep 
:-'(' .'.I( ('d !Ilonz()llit!(' llw~:ma. :,lor(~ oy(>l' (IC\'C\'])lllPIlt has 11C 2 11 ~nffi('icllt to inditatc the 
J.~ ).·~:e Clj'l' l 'I' :'(,l·H'::' .. }ll';)';e tIl(> relati\'el:' lIi~'li grade of tLe are, amI :sho,,':; its amCll:l-
li:it," t!) :-;taml,ll,([ mctllO(l.=:; of trcatment. 

/" Tlll' Ea:-;tl'l'JI T()]IIL:"tnuc 111'C·:l . ~~l.:.Q .. d.-1 .. \:-t.ht' -Bll!l!..:el' Hill ).[ine::: COlll]l.lll\'. hold-
"!il:!~ \': llic'h 11:1 '-: had pro)l<.'1' fill;llH"iilg-. has )-i~'Lled ~j9.000.GOO.OO gl'l):-;~ Ytdlle ill' :siln.'r­
h>aif-!'!'old orcs. :l1lC1 1lan> :ls:"lll'c(l ellOl"lllOllS 1111ll1il!cd tOlla!.!."(~ :-;. Tllc '.reSTC.'l'll urea (If the 
J)i:-;hid,~£~ f- \vl!ic-h tll1..' :Jlel1p:l'cn claims coycr tilc grC'<lt("1' pen]; llllfiu<tll<:ed .1lId 'sith­
om ]1)'(1)1<"1' e<jllip11H'llt. hilS had ~1 kl!O\\'ll l1r()chwtioll uf *:) .. )+;').000.00 ill :siln'l'-g:01tl ore 
-fi 'CIll! tJ1(' ~l1;JlIII\\' ;lc'\'(·lnpll1cnt of 14 of it~ Bline~,-pr()l)ahl~' <'lll t()lcl hUWCl'll $7.­
COO.OUO.OO ,1lI:l ~S.O()O.OOO.OO. awl h:1::;. as ShOWll, a rC!-3el'H of Ullmiill'd ores, aboyc awl 
] :r]IH\' W;ltl'l'. :111<1 ill lIIJ(lt'\-<.'jope!l YCill~ t11;lt (':1n()lll~' 1) c c,:,tillwtc',l a :~, l:.:1',(!e. 
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:JIilli',J hii!'ll ilJ the 111'C e·()hllllll. the :.:il\'('l'-gnld 01'C of the \\'"r st('l'lJ [lrca \,"ill ~in' 
pl:wC', \\·iT!I·dl']Irll. to (11'(':-: ('ont;1illi!l~ 1(':1<1, a~ illllIe E:l!,.;tCl'll :lr(!a, :llld sJJoll1<ll)er'ollH' 
IlIOn' lll :if',rm in y;1111(, (11)11 uf a h!~d:ci' t(,llOI' below watcr. 

('('ll1lit iI/liS fl.l' 1I1illill ,(!. s l1e'11 as c·ll:1r:1f'tur (If fClrmation. size :111<1 forlll (If OJ'(' C; ': ° 
]'1l,1il.',', ,,';d('r. !:thlll'. :j( ·t-c,;..;:-:ihilijy. tr:lll.,;pol'l:dillll. c'jilJl:ltc' allel ()tlJ('1' f:ldors arc P1'o1>- ( 
'1111y :l" ra\'l)r~lble :1:-; ill ;1!1:: lllillilJ~ (':l111p ill the ("OlllltlT. ( ." 

; "1 Fl '() 11I the :mllltillt 111' c1c'yc,jllPllIPllt work <1()IW. f('\\' jll'ojll'l"t ics. 1l1ld(~1' ~illli1a l' JlIl't h· , . 
(. n;j:-: I,{' Clill'l':ltillllo ]':I\'C' ~J.~ .. k:.Lh}~.~.~oT_J':!~:~JI-';, III' 11j'('II!I~I' ii~'.l\ if ad('qll;IlL'I," ri!J:III1'~~"" , 

( ('fl, dC":(,jnll("1. (-\l'!i~;[l!d ('ffi"il'lltl:-' O])(':·:!1I'll. (Tild e I' t]lC':-'I' ('ptillllllll ('()ll,Jitinll~. inl . 
\ ~IIY ()pil!illlJ. tlJe ~\rl']Ll't'll :JlillGJII;\Y he Wc)l'kl'cl fur llI~llly <iel'acle:-; a11l1 with t!l'tllif,\' "'- ' 
> illg l'c:-;lllt:-;. ..- l, 
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! But. allY olle with ll'~:-: than $~~;)~OOO.OO~ 011 hand, to put illto (ll'velopllll'lIt awl 
('fjllipIlIl'llt. sllUuld !lut thillk uf attelllpti!lg to operate. this property; for they will 
fail uf the eXl'eedillgly ~atisfa<.:tory result.:; otherwise to be expected. 

,[ELLGHE:\ IIOLIJI:\OS. ~ 
fUlL' _\LELU iHE); ,jll:\" l);(i- PHdl) ERTY I'Ollsi~ts of ;jG Ullpatellted lude clailll~, 

;tll illtcl'-('(Jllllec:ted, whil'h t0t!'(,ther cuver all area of about ]0:)0 acre::;. C::)ce po:-;itioll of 
_\l('ll~T('ll jl1'operty, tra('eel ill h~·a\· ." lilJ(~S. 011 ;l('tulllpanyill~ Ueol()f!'i('~ll alHI Topo­
).,!·l·;qlhil':d .Jlap~ of the \\"(':-:tel'!l pan of the 'l'ulli!J;:.;tollC -'lilling' District. _\bo, see 
('!ailJ1 ll!al' uf the T()llllJ::;tOl}(~ ~lilJillg J)i~trid, on whieh the -,Iellgl'cll daillls are imii­
('ated Ily l'l,d :-:ha(lillg). 

_\:-: tlie :-:eY(~ral (~bi1ll:-: 1'001l})l'i:-:illg the ~IELL(:R E;'; <THOFP are l'ollti~llOUS, the 
l'l'<jllired (1111111<11 aS~CSI1lCllt work llW~- he dOlle at allY lllll' poillt 011 thclll fo!' the entire 
l'roll<.:Tty. 'fhr aSi'esment ,york fnr the year .l9~8-.l~)~/ lws bccn done. : 

TITLE. (C"'t-, 
The property i~ owned h~' \~ . n. ?-.Iellgrcll :\I1d ~\1)l1a :Jlcllgrell, alld all ..:\'hstr3d~ -~ .:v~ 

or Tit](' i~ 011 deposit ill the Co('hi"e COl1nty State Ballk of TOlllh~tolle. l 1 --, 
LOC' .. :\. TIOX. 1 

The :JIELLGREX UROl~P of ),rinil)~' Claims is sitllate~l ill 111e ,,'estern p:J..i:t :' ~ ... : 
(If thc 'l'olllb:.;tolle }'lillillg' Djstl'id~ ;southwesterly .from 'fo111b::;t011C. Cuuuty Seat of Co- 1 :.~-~~ 
('l1i~e COllllty, .Arizona, it b(>ing a~llt ~ miles frolll the Court HOllSC to the .ccnter of c: 
rlll' Pl ·OPCl'ty. - •. - -- ------ ) 
.. \('CESS .. \ BILITY. 

T(llllh~tolle i~ th(' shipping :111<1 supply ]J 0 i n L The Tomhc:.tollc-Char1cstoll 
('(JUllt,\' Hip:hY,ar. a g'ood allto roa(1. erMSCS the propert~- llearly ('elltntlly . ..:\ hranch 
lille eOlll1l'ds Tomhstone with thc main line of tl1r Southern P(\(,ifir Haill'():ld at Fair­
hallk. 9 luile:-: to the wf'stwanl. OIl a sidillg- <1t Tomhstolle are loading platforms for 
ore. Thc acc:essability of all part::; of t1](' pr()perty~ is all important asset in dcyclop­
I!Jl' l1t awl operatioll. 
111::)TOUY Ol" THE 'fO:J[PSTOXE DIS'L'[-UC'r . 

. .:\ hrief :-::ketc:h of the lJi~to!'Y of tlw Tomh::;tolle :Jlilling DiEtrict may be of i11-
t<"1'{':.;t . Fp ullti] the year:.; 1fi7/ and ]S/l:) the TomlJ::;tone District was a comparatively 
llJd\:llOWll alld ul1cxplored r(,gion. It ,,-a~ illfe:-::t ed "'ith the murderous .. :\pache In­
dians. awl few prospedol's dared go there. Being- thought 1n the centcr of promising _ 
milleral hcnring- sediol1s. it exrit('c1 tll(> ht)pp:-, alld ('xpectations of pro:::pt'ctol'S~ hut was 
1Iot explurril lllltil Erl\'\'(ll'd L. S(·hicff('lin. hra"il1~ the dallgers from the Indian~. 
l)(O])('t1';\t(,<1 To its (·(,11ter. :111(1 di:-:('()Yt,l'('c1 its bidden l'ithes. 

:-;(·!Jidfelin h:HI di . .::con'l'ecl ("'id(,Jw('s of milleral in a remote pOl·tim1 of the rc­
g-iOl1 <1::'; ('arl.\- as 1S,/ alld ill the Sprillg of ]8,8 he started frolll TUr::i ()ll~ with the in­
t('lltioll of th()r()ll!-.dll~- pr()~]l('dilH~ tl1<' \f1l1(' :Jr()llllt:1ill~. ill whith he felt ('('rtaill. great 
dl'll(l~it~ of llliller;t1 \\"(>alt h wOlll<1 1)(, f()llll'l. 1-1 i:-: l'Xl)('ditioll " 'as ('I)ll~id(~l'('(l a ycry 
l! :lz;lrdoll:-; (lll(' :llld h(' \\";\s (\(h'i~('<1 11 .\' hi" fril'lI<1:-; to tnkc his tomh:,tollr with hilll. 
IIi." ('lltl' l'jll'i:-;(' :llld ('(ll1l'ag-(' \\-t'I",-' l'('\\,;lr!l(' tl II.\" filldillg- a llC',\\-y (llltI'!'Oj) of l·idl ure at 
llit' \'( ' IT ~lIl'f:I('(' of tl)(' .~r()l111d. TIJ(' profl1:,>ioll of orC'. lyillg' l1(,;lrl.\- flat, :-;llUwill~ llO 
w(.'11 dt'filU,d lil1ear (,ute'roll. \\'a:-: :O-:OJIl('\,h:1t pllzzlill[!" to llilll. it wOlllll a])1Wal'. as he 
lO( -:,t(,d :1 ,·l;lilll tr[\ll~H'r~(' t{) the trl'1111 of tllt' y('in. and ('alled it tlle TOl~GTfXCT; a1H1. 
to tll(> J)i~tl"id lJ(' !!<lY(' tl)(l 11:11lH' 'l'O~rnSTOXE . rcrnellll)(>l'ing the a<lvi(~ e of llis friencls 
to t:d;:c' IIi=, t(llllh~tnJ1(' with llim. 

Hdlll'llill~ to T1H'"on "ifh hi<: ';:"l'l'Ylnlp<:: . 11(> n(>r~I1:1(lr(l his hrother ~\lh<>rt :lll(l 
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Rcpol-t 0n I,kllr;ren r,lin(.'!i-By c. J. Sari!.', Ph. D. 

HitlIanl Oint to joiu hilll ill lo~atillg ollIer claims. Xcws of the di::.toH'ry ~!lltl of the 
splelldiJ. results of llllllillg operatiollS ~OOll spread O\'e1' thc COlllltry. ~lilles were open­
ed up ill all dircctiollS, the Lill::; werc dottcd \\'ith lwistillg" wtlrk=" mills were ereet-
011 the SaIl Pedro H.i\"(~r, a city of thous;mds of illh<thitallt~ quiddy ~pral1g np, water 
was piped ill a distallce of :W miles, from the Illlal"hll(a ~louIltaills7 aUtl Ihc greatest 
;lI ~ti\'ity ill milling prcvailed a I!d Jllillill~ has contillued since. 

III ]900 the ll111IlCrOllS compallies in the eastC'rll part of tIle Distl'id werc COll­

:s,l\idated illto ouc c'omp;\llY, kIlO\'\ll a~ 'fIlE T(BIB~TO:\"E ('O\"~( lLID.':\TED :JIIX­
!:\"(+ ('O.'.lP ... \":\Y al~'l ~!Jey /)!)':':at(':.iulltil 191~, when the:se prnp('rtic:: W(1'(' taken 
()\'('l' ln' the PlIELPS-lJO])(JE i!Jtc'rC':-ts :1llcl i~ 1\0\',' ]·:nJ\\'ll as TlI:-: Ja~YK~'~~ ~IILL 
~'.lIl\E~ (,O~l P..:\~Y, \'.-ilil'L , .·(lllt:·ol~ tIle c~a~terl1 portion of the District, whilc the 
::'IIELL(U{E\"" .Jl1~ES cO\"~'r thC'~r('ater P:1l't of t1l(, \Ye~tC'rn, 

TOl->OUHAPlIY XKD GEOLOGY OF TIlE TO:JIBSTOXE IITLLS. 
All illlagillal'.r squarl' IG to 18 milcs OIl a side ant1 haying its \\"c~t(,l'll ed;::e 111 

lim' \\'itl! tlle San Pedro Hi\'cr, ,,"ould 1'ouglJl~- C'Jl('lo~e the TO:JIBSTOXE ITTLLS aIHl 
d( ~ li1llit the Tombstolll' .Jlillillg Dish·iet. (SC'e :1(·eoJllpallyill;..': .. ~\l'eal Geolo;?:ieal :JIap 
of 'l'omhstOlle :Mountnins"). 'l'hcse ~o eali('rl hills n1'e. as arc nlso the ilJtern~l1illg , 
"Little ..\ll1lc ~lollntaills", strl.ldurally all erosional remnant of thc llortllcrlyencl of _ -i 
t]l(>. 11()1-thw.est-soll!he~:st trc1Hllllg ~lnle ?ll onntai~lS, ill :dlir.h the enormous copper de - ! 
; , l ~, lh (If HISlwl', ~.) llllles to thc ~ont!Jcast fire l>C'll1g mmed, l 

. Thc reg-ion tIlllS defilled is OIlC of rclati\'ely ll10llcrnte relief, From the San Pc- l 
dl ,; \~;t1\('~'. clen1tiol1 approximatcly :-~~oo fpet C1bo\"c tidC', th(' ('omlh'~- l'i:-::cs rapidly l 
I.\'l'l· a partially deyelopccl !'l"OSiollal. pedimcnbry slopr . 011 tJJi::; slope stand a fcw ! 
q"],:lllJl" (If IliJls_ :1H1O!le: the hig·lJe~t of wlJic'll nrc rXCLE 8.\::\1 HILL. :::illlllllit -18:31 
feet. THE DO:JIE, 5091 fcrt nlld ::-'L\ YS HILL. :)783 fect. The eastern portion of 
'l'omh~.tmlCS 11i l ls, rising 1110rc enmaS5:. from :1 ]'('lntiych" ahrupt we:~terl1 far.e, 11:18 

;!lll()'1'" it" 1110]"(' lloti('C':-)hle C'mii1C'l1ces. ?\O-,\CCOC":\T FIILL, cleyati;:m :,)2-17 fC'ct, 
).ITLTT j\RT TfTLIJ, ;)~Ol frct and _AJ _AX IITLL. 5315 feet. 

,Va"lles 0.])(1 opell passes make C~yen the rong-her portions of thtsc mountains 
c·ompnl'atin.·ly easy of :-leees::;. and the District is tl'aY('rscc1 hy a system of mille roar}:;;, 
('()ll1H·c·till~ ritl!(,1" with the' TO:JIBSTOXE-BTSBEE. (B..:\XKHE.AD r, S. ROTJTE 
So), TOilIBSTOXE-CTL\RLESTOX or TO:JIBSTOXE-F..:URB.\XK hi~hw,n's. Drain­
ngr from all :;i<1cs of the Tombstollc Hills i~. by dry ,,'ashes to the Sa;1 Pe<.lro riYer. 

'l'hC' Gco1ogieal :Map accompallyillg t.his report, sho\',-s the distribution, elas,s and 
ng-e of the rod;: fOrlll<1tioll i11\'o1\'c<.1 ill thc structure of the Tombstone .JloutJtains. tho 
lIla ;o::.mncwlwt gencralized mallller, owing to the small scale to \'.-hich it is <.11'<1\\'11, 

Thc Tombstollc-Mulc Rangc, a tcrm it may he permi5~able to use for its COll­
YCllic11C'C 1J('~·e. is of the type eommonly desig-na teel, "Fault Bloc:k :JIoun ta ins": 
that i:-5 to say'it is a ::-;trudlll"e cOlllposed ~up('rfieially at least of rai~ed allt! tiltccl 
"E<lrth Blocks", although a (~oll:-iiderablr' part of the relief and l)11Ik, as l1s11al witll this 
t .,·pe of 1l10111ltaill struct.ure, i~ dne to granitoid ]"o("ks, illtroc1l1c'c<l at the time of up­
lift. n~ IIp\\"cllil1~ l:lya:-; lJC'l1(,:ltlt awl into tIl<' strllcturc. 
F()lOL\'l'IO\' ()F' TIlE TO:J1BSTOXE ~IOGX'l'Al\"S BY BLOCK - F.\LLTIXG 
.\\"J) ]L\TIIOLIT1IfC I\"V .l\SIO~, 

TIle lli~t(ln' of tIle formation of the Toml>stone Hills or rath(lr of th(l Tomh­
stnll('-~lllh' ~l()l1I;taill Hall~·p is gencrir'ally a part of haPPcllillg-:;: af1'C'(: till~ a wielc arra. 
:Illcl a (·lean' 1" P(,I'Sp(·c·ti\'c of its ~pel~ific: details 1llay be gained by a ('on~ideration of it 
ill its in'o;l(l(']" OJ' 1'<'giollal ~l'ttillg. 

The TOlllhstOllC 2\folll1bin RangC'~ as statc(l carlier, sbllrls OIl thc site (If :1n old­
(']" 1':111ge ,,"hi('ll W(1:-; f(lrmrc1 ill P('nnian, or ('losil1;:: Pal(>()zoi(l time. H,' ~lid-~rC'sozoi~ 
1 illl(,. r]'()siol1 lInd ]'C'cll1c'C'cl 1J1C'se mOllllt:tins pradi(':tll~- to hns(I]('\'C'1. S~lllthC'rll .\rizona 
:11](1 tlJ(' ]'C'p:iOll to the C:lst 0.11(1 south, then sllhsi<lccl ;\11cl a tllitk :::criC's of ('(Jl11;lllthcan 
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sc·dillH.'lIt.:; \\-ere deposiktl, wllit:h, ill tbe TOlllb::'tulll'-13i~IJel! arca cOHTed the plallcd 
I);'l~e of till! first or l->el'lllian H:\llge, uuder ;)UUU fed ur lllore of strata. III dU::5iug );lc5-
()zoie tillle, a sIo\\- 111'wanl warpillg of the bruad reg-iull uf X onherll ~lexico. allll thc 

- f regiun to thc northward, iududillg' ArizOlla, begall. III EarJy Tcrtiary time g:rl'at fis­
Sllre eruptiullS o<.:t:urcu o\"er the regioll allll eo\-cre(l thull::':lncls of ~qnare llliles. of 
(-Olllltl'Y uncler a thi!:k lll:llltle of <willie awl sub-aeiuit: ]a,-a flows awl tllfb, the latter 
fOrIll('li hy ('xplosiye eru}ltioll:-i_ This W(l:-; fullo\\"l'd ill ~lid-Tl'rtial'Y tillle. uy a collapse 
a~ it were. of a e()ll~ideralJle P;ll't of t:ll' arch, illC1Udil1g' tlJe area vi tlJe lin.'<lt Ba::;iu 
Hq.doll. awl of all ea:-;tw;1l'(l trcJldill~ ('xt(']}::;iOll \\"11ic11 ~tretchcs .1I:ro_-:;:-; Southern Al'i­
;:(llla. h(.'l\rrell the Plateau rep:iOll of Xo!'tl:enl ~OllOl'a ami the Culurado Plateaus Re­
gioll to the north. 

Itl th~ eolLlp;3c, the E~l'ly Tertiary Y01~<llli~ eon~ril1g amI UllLlerl:-ing older rock 
formatiolls wcre hrokcll 11P, pl'odueillg" a t()pography ill which the salient features, as 
~cell tuday, arc tlJe long llOl-thwcst-~ol1tl! east trclHling fault blo~k 1ll0Ulltaill::; aud ill­
takmont yalleys or plains. 

'l'!ti~ dWllg-C was llOt catadY":;lllic~ but eyol\"ell slo,Yly, tcctonic 1ll0yelllCub ami 
,-oleallislll cOlltillUil12,' more 01' less illtcrmit telltly to the dose of tile Tertiary time. For 
tlJ:lt lllatter, l1l0yel1lellt:-; or millOl' readju~tlllcllts may be cxpct:ted to occur u\-er a long 
}J~riod of time to come. . 

.ll. pbCllOll1CllOll ::;cemillgiy genciically COllllecteu. ,,-itt tlle formation of tllese 
fault-LluCl\: ranges was batllOlitJ.lic illVClSiOJ.ls. Tlli::; \'\as a UpW<lrlllllon:lllcllt, from dee!> 
::;ea t ed reselTuirs Lellca th, of magma tic ma t erial III gT~a t ,"OHllliC alollg t heir axe::;, 
tHcse slowly (;l'}";:;t:.dlizillg intu g-rauitc, mOllzonite, diorite allll other g-rallitoid rocks. 
'1. he pl'CSellt:c of Sllth large lllllsses of coarsely <:rystallille rocks i.=; renaled ill the base:::. 
of llearly aJl of tIle l1lUUlliaills of this type, \\"hi<:ll 11:1,\"e becll uec'ply eroded; anci ill 
llW;3t <.:a~('s tl1ey arc seell to h;wc played all importallt part 'in the shaping of these 
lllUlllltaills, at least ill the position tllkell by the yarions fault-blocks, compflsing tlleul. 
l'olllprc!::Csioll mIll tellsioll wcre likewise il1l1JOrtaut f.h.tUl'S./ 

III tOlllledioll with their illY(lsion, these batholiths, ill another respect, played 
till illl vurtllll t rolc. III llHllly case.::; by latter (lifferelltia t iOll they were metal l'itll, and 
lheir residual alld yolatile c(mstitlwllts. e~capillg trulll weill; or beiug fOl'<.~ed uut, a::; 
the magma <:ry::;tallizeci, from a state of milletal solutiolt, made theil" \yay into the 
on'dyillg oldcr rocks thru fisslll"e~ shear ZOlles alld fault plane::;, allel formeu large 
awl yaluahlc ore depositf) . 

.Active ero.'5ioll, started by uplift, has sillee greatly lllodifie:d the shape of these 
1Il0lilltaill lllasses, by eal"Villg tllelll IlltO rugg-~d superIlc:es of c:'l1lYOll8., ell \"ides and 
pl'ak;;,_ L:lldel' tIle attad"s of the clemellts their flallKs hayc retreated ill irregular out­
Hue, gi \"ill~ l)Jal.~e to pro;;l'essiYely extl'lldillg outwardly slo1Jing, rock-carn'u floor..:; or 
pedillll'llts; the tClJ(lelll'Y beillg, to rcdu(;e tllC'::;e llJOulltaill~ to l'Ullllll~tl hill::; a11(l replace 
ill t1l(' tlld hy outward !::ilopillg-~ fiat-eonieal surface 01' plains. 

III the IH·oce:-;:-:. of delllldatioll :llld disseetiull uf tJll'::;e lllOlllJtaill!", {-'normon::; think­
Ile::;::;(: s of )'(wk ha\'e heel! l"l'lllO\-cd, ill ;;Ollle (~a:)es redw ~ illg their u ri~inal Yo\<-alli(: awl 
;-o;('dillll'llt:try co\"('rillgs tu llIere isolated pal 1:1 Ie;:;, or to J'uut llill reJlJltalll::;_ TIll)::; have 
lilt' <I(,('P s('aft'd h:l1holith!-' alld illl'J'lllost strlldllre or th(·se 1lI0tllltaill:-i been ren·t.lled, 
;llId tJl('ir (-oIILlill( 'd ore dt'jJ(lsit...;. hr()ll~lJt withill l'('a('11 (,1' tlw pl'ospedor. 

The dl'hris frolll the \\";\:-;till~ 1I1011l1t:lill :-;Jopl'S. trall~p(lrtl:d from the C':lllyOIl 
III()llth~, hy cl('\Jo\l(-llillg" :-:;tn':tJll!', ill timf's of ~l':1;';(lllal fl'(':,;hl't~, allc! ('<In-jed to the lnter­
\"t'llillg' Imr]:tlld:-:, ]Ia\"r llllilt lip fhi(·1\: alhlyiill dl'p()~it~, \\"!In . ..;(\ l()JI~ watel·-Iaid ~lop('s 
have ('l't'pt ha('k OH'r the ]wdimelltlll'Y an'as, Imryil/g the lllUlllltaill::> sl:l' lJlill~ly to their 
)j(,(·k:-i ill tlll'il' O\nl ('xf'o)-iatiolls. • 

;\ htC' 1,h:1sr ill the (~y('lc of cro!'ioll. tl"nnsportatioll :1I10 (lrpo:-,it ioll of df'hri~ 
(\\-(')" SOlltlJ('I'!l Ariz()Il:1-P()~:..;ihly resliltil1.!! frolll c-]il1lati,' (-h:llIgrs, hllt ll1()l"r prnhahly 
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tl1le to a bite!" ~1age ill the lllaturatioll of t}~l' head-water triu1.ltaries of lIlallY 1I10Hlltaill 
(':lIlYOllS tlIHI, po::;sihly a result of gl'lleral eIl'\-atioll uf tlIl' reg-i(lll qui('kellillg the di:s­
('hargl' of the waters of the epileml'ralllluu.iltaiu strcams-has led tu thcelltrelldllllent 
of the axial illtermollt stl"C<llll:O:. sHch as the :::;all Pedro nin~r. alld to a t'OlT(:spulllling 
di,..;~('di()11 of the ('ollYcrgillg' allnyial slpp('s frolltillg' tile 1ll01.111taill!' or either ~i(le, and 
:n }llaw~~ lws olcll1Hlec1 ]nrge arca~ ,d' the nt'k floo1"e(l pC'c1i1l1etlt: d the lllollIltains. 

Th(· aboye skctc~h of Terjar.\' )Ionntaill makillg, ill thl' Southerll .. :\riZOll:1 region, 
;>11(1 :.;;Jh!.;eqw·llt slow \\"(l~tillg away of tl1l'S~ IllOI~lli;lill='. portray the cyolutiollary !lis­
ton- of thc' T(llllh!'-:tollC' TTill~. forlllerh' mOlll1t:liIlS. \yith flallks !!Teath' extC'Jl(led be­
\-m'ld their nr('!'-:('nt limit:=;: w;'" i;1 th;'ir mw·h c1Cllllc1e(l alld reclw'l'(l 'coudition. the .. • 
;)rrsent a p~nstr;lst tf) mall\' of l1:(>i1' 1(1fti"r awl lllorc !J1a~~iY(, 11ei,!!:hb(;l"s, '.dlidl 11~i~ 
]('c1 h t1Y'ir h(,ill~ (·~~ll,": '~ . nll;~(> r.(11;"1~trl11tl~r~ the "T0~rthstl\lle ,~Iills." 

III tlll'ir 1 J'C';-;ClIt statr. the T01111 :.tOll'~ Hills h,:\' c~ heell ~·tl"ipped of theil' origjnd 
('O\'e!'ill~! of Eal:h' rl'Cl lit1n' ,,()lc::11lic~ roeks: thc ~Ie~ozoic stl'~l;l :I,l\,C b(,(,11 relllo\'ell i\'om 
tIl!' top (If tl;I' m~r(' \·~-( , y:;te'(l P;11c'o~01(, f~nlt.-hlo(:k awl hig-her ext eliding portions of the 
T,, '1tc> TC~l'i;I1" ,,' mOl1zollite hatholith. ane1 11l1C'OYel'eu the qnartz 1ll01lZollite porphyry 
dOlllC'. (',r,n~rcl ill t l ·" we'stern part./ 

rrhC' po::;itioll of th(> "<lJ'iolls ro(-k formations. as !'hO\nl 011 the Areal Cleologic 
)'fn]l of the Tomh!'-:to!.C' M0ll1Itain!'. suggests a complex of fanlt-blocks. Had the map­
pill '!' of the :1]'(';1 he(,11 c1rawll to a lnr.!!rr scale and therefore less gencralizcll, this. block 
stl'l!dnl'e \nmld he 111u('11 1110re eyident. 

E. L. JOlles amI F. L. Rall ::iOllle, ill C. S. G. S. Blll1etiu 710 D, PI. 5, Seq. page 
1O:?. hayc !:'howll the fal1ltill.!!: for the llOrth crn area of the Tombs tolle District. Cen-
11':111:- is all (~a::;h\'ardly 11]> tiltc'd hltH'I;:. \\'ith scarp-like \\"es tel"ll fl'<Jllt-high points ill 

\\"ltic'h an' ~Iilitary and Ajax Ilil1:3~ the \Yhol~ rai sed behyeen l1wster fault pbllcs on tlie 
1J01"tll and sOllth awl alone: its WC!'=tC'1"11 ~id('. To the llorth\Yanl alld \\-es t\\':lrd i .~ an 1n­
tric~ate system of fanlt hlo·(·ks wllieh from tl1eil" fosition appears to haye bIlen away 
frolll the (~elltl'al block. so that wLile the (, ~ l1tral hlock is a mass of Palco:~oic .5trata 
stripped of it::; fOl'lller.:JIe soz(lir sc(lil1lrJlta~·y a11<l Tertiary yolcanic coYerings, the area 
to the north awl \YC'st is mainly snrfaced by ~Icso::;oic strata allel arcas of qnartz 111011-

:'onit(, awl qllarh mOllzonite' phorphyryT. 
(ij'~OLO(j Y _\:\"1) OHE DEPOSITS OF THE E..:\.STERX (BCSKER IlILL) ARE~\ 
()l<' TIlE TO~lBSTONE DISTInCT 

As lias beell !:Sta ted the principal sllrfating formation of the northerll part oi 
the Ea::stel"n area of the Tombstolle Distri(.'t is tile ~Iesozoie serie:-::. Thc:-:e ~allCl~tolle!3, 
ot· qllartzites, argillaceous saml.:;tone. shnles alld interbecletl blue to black limestones 
lla\'e in frelleral a llortllcasterly to rasterl." dip-to the ;3onth awl ,,'est of 1~. S. ~lill. 
)1011. ):0. 2. tIll' underlying Paleozoic formation tome to the surface and s.upplant the 
~leso"()i(' ~tl':lta , 

As drtl'l"lninec1 hy the early jll\'e~tig-atiolls of \rilliam P. Blake ("Tumbstone 
;!Ilcl it:-- :.\filll's") a rl'port to lIw ])('yelo]llllt:llt CUlllpallY of .L\l1l(~ rih.l, lUO~, .John A. 
('It11)"(']1 (Trill!!'. J\. r. .. \1. K. XXXllI. p I -t-) alld othc·rs. thc' '\le:-,oznic strata of the 
111lJ"t]lt'l"ll part of thc Eash'rn '{'oJ1lhstOI1(, :11'(.':1 ilrc ill a flexl·d :tnd trull1}Jlecl cundition, 
r"J'l1Iillg ;1 : rl'i('s of p:ll"all('1 alltic·lint' all(l :=."lj(:Iillc.:~. ; tIre IOIlg- axe,,; of the -l I'riIH:ipal 
:-·;IIIc1I(·s Ill' r()l1 ~ as p()illi<'d 1l1lt ])." tlJ(·IlI. b;l \- i ll~ ;l tl'l: lld (;i' (jU- l)U dc),!n:es llurth of west 
;lllcl a pitc'lI til the' w('st of 10-1;") c1(.IT)"c·(· . ..;. The.\' abo l'('('()glliz('d. tJlat tht':-:e ,.;t'tlillll'lltary 
fllld~ are ('ut hy a slt('t~ (' ssi()1l of "5 Ilcarl," n~rti('le ]lllltnni~ dikes". ~trikillg a few 
c1l'gl"l'(,~ ('ast of llOrtll ,111<1 w('st of s011th. Tltr . ..;p dikes fill. ill part. a ;.;( ' ril'!' (If fii'~lIl·(,~. 
(·llll)"(·l! :tlso !'lj()\\"s fisSl1l'('S witll a 11()rtllC)a~tl'r1y tl'rlld. ,,-ithotlt dike fillillg~, tut­
tin;! thc c1ik('~ allll alllil·lilll·S. Th(, dikes or ycins. term,:; OftCll lIse(l illier(·lwlr[!C'ahh· 
1.." t lJ(· . ..;(· writers, (If ",hiell 5 arc rcco),!lliZl'(l, are cOIl:"idered (1::> the prilll'ipal (·lJ·allIlcl=, 
: hl',1 \\,ltii ·1J tht· O!'P forllling clcments ,,"ere introclllC'cd, and th('m.'il'h·e~ ('<I))stitute 
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lode df'l'o:-:its. The dikes a1'e de::wrihc(l by Blake as oftell hearing goltl~ ~dlver and 
(lre~ of uthl!!' DletaLs, a1l(1 c(llltaiuillg IlHH:h quartz; 01' the quartz ftll'llll'li ill di::;tilld 
<11lc! parallel veills or fonlJill~ all <l<:ute allgle with the tl'cllli nf the dikes. Blake COll-
(·Illdcs that the dikt's or veills \,cre formed together, or in ncar seqncllce of time, 
aIld that the ~ilieioll:S deposits represellt clllanatiolls from deep Sl'atc(l, probably 
tlternwl ~Ollr<~es. Cutting illdiscriminately. ~hales, quartzites and limestones, orcs arc 
foum1 ill "hearecl :111<1 hrceeiah'(l portions of the dikc:-;, alollg':3idc of the dikes dikes in 
;ll} of the:-;e fnrmatiolls, tho lilllestones arc favorill;: f0l111atioll~. "\Yhel'e 
thesc fi:,sllres. ero!Ss the allti(·lillCS. intnheudp(l deposits oftcll occur ill the 
liTllcstolJP strata ill the folds. C'ithel' ill the apex or ~1Xis of the folds, 
or on the limhs of the folds as ;:;acl(llr l'<.>ds, It was ohscr\'e(l, lllOrCO\'C'r that minera1-
j"ntiOll 'I~ morr l'xtrllsi\'e clmYllWarrl ,,'it11 tl1<' nitch f1'0111 tllC' dikcs. than IIp !"lopc in 
thr ~:'(lcllrs_ Fr(,Ollrlltly mi1lill[" oprrntinns h:1\·c · 01)C11C'(1 un S( feral of tllcse saddle reef.:;. 
IIl\(~ ahove the oth<.'l'. ;1s11alh- illtf>1'c'onneded 11'.- IOl1Q"itl1dina1. YCl'tide fisSll1'C'~ or veins .. 
i"_ or 111';11'_ tlH'- axis of the foltl~. COl1sider;tblc' ohlique cross-faultin:;, tho of compara­
tjy(,l,. <::111n11 (lisnl[l('C'1l1('nt, oc('nl'~. 

III the s.olltllern part of the Eastern <11'(':1, ill the Paleozoic limestones, the ores 
O('('lll' ill the llOrtb-s(,llth fissu1'e s·n:tC'm. ;t~ lodrs. ;111(1 less rC'Q"lllar hodies ill brecciat­
('(1 portio!]s of the JilllC'StOl1C. nnc1 ;ftell as irl'cgular :1nc! bral](:hillg clcsrcmling- . pipes, 
0.r "('llillmey~". 1l1nl1V of "'hich 11a\'e he('n mined to a depth of sc\'el'al hU1ldred feet 
-~mlH' to watrr-lev('l. 

To uate mining- ill the Tomb",tolle District has been largely a selection of the 
Jlidl-~rade portions of the ores. lenying- the ores of low or milling grade. ...\11(1, these 
on('r~tiollS l'nv(' heen limite,l :l lmost wholly to that vortion of the sccondary or oxi-
clizC'c1 orps \\"JJi(~h lie ahove tlle len~l of permanent \Yater. ,; 

Thr depth to the \yater tahle Y:1ries. being rclatiyely greater at points of greatest 
l"c'liC'i. Tllll~ in tIl(' F.;t~tern nart of the Distrirt it yaries from -1:1:2 feet tn G:30 feet in 
depth :11](1. in the Western from ~OO to 400 feet. (See later dii3cus:3ion of water). 

III thc ores of the Tomhstone District thus far mined, silyer Y:1Iues, predomi­
lwtr nlJ(l ;:old bas heen ('ollsistf'ntly importallt; lead is likewise importnnt in the 
E<lstel'll arca, t]Jf) in the \\C~tcrlJ. or :3fellgrcl1 area-due it is belic\"ed to the higher 
l'()rii'Oll in tlH' ZOIlr of ore deposition-lend is only just beg-inlling to come in at water 
-1(·\'c1. The ratios of these metals in the ores of different mines bo\vever ba,e varied 
widely. 

" Blake (Opus. _Cit.; p. 72-7-1) showed that there is a marked increase of gold re1a- 1.!. 

t~n' to silyer ill depth, ~itil1g from mines- in many of which operations had beell car- I 
lWeI to water-level. . t 

1'11(, orcs of the \\'1101e Tomh~tolle :1Iining District may be classified as high~ '~" / 
g-rade, The r;ll'1icr opcrators ~hipped and mille(l orcs ha\'illg an ayer:1ge yalne of $100 ~''r..lt 
])('1" tOll. or hetter a1l<1, }l1!!.!!kei-1s !if, t~)l~.S :.,"<;],c ~!l.il!lJ eu ~~Qn} 'l'~mJ)~tol:e. l:~lllIl.tl)g ll; ; ~ (~ 
1.)l()U:':lll!l dollars ,o)' mort'. Blake. III the nl)oye ('ne(l report. ql1ot<.>s .J. "\\-. Dcnll, all op- .f-~t.c.. 
eratoI'. as statillg- llmt th(' ~Ill('ltillg orrs shippcd from Tombstone in 1809, aYera gC(11 r 
ill Y;tllle frolJJ $~()O to $:100 })(,J' tOll-IIC' says-"Sll<:h ores were S('le(:te<1 150 as to j1.1sti- ~ .-,: 
fy tl~(' g-rl';!t ('O:';t n.f h<llllillg allil trallsportatioll. hut with a r~lih\"ay C:Olllll' di()l1, and l--
Jl()~slhly :l ~1ll('ltIT III tllC ('a])]p. ores of a m'lI'h 10\';er a\'erage would bc \Yorke(l profit- \ 
ahly. i 

-"\lId :l;.!aill qll()fill~ Blake rJ"/.lll tIl(> <.::1111(' report (page 71):-"Tb.c.:r~ are JJI.o I 
!±~::'£('~ of ores procl1l('C'c1 ;tt thl' Tomhstone lllines-the millin~ orC's and tho;:;c hest . 2.~ 
:IIi<ll'l('<1 t()· ' ;';lIi(·ltill~ . Both ('1:1<.:"':P!' :lrr 11i!!h ~rarlr, Thf'\, Yielcl '- rrolcl sil\'er :m(l 1ea<l. 
'I'll(' aY('r:-I~(' Y:1 l11c (/(OI'C woi'k-~l l~\: llliI1ing'ill 1881 "a's i'eport~<l a~ $,0 pCl' tOll. It is 
said ,Inc! })('li('\'('d h.\- ('Ol1lpdC'lIt .ill<lg-(>s familiar "'i111 tllp. ."iC'1(1 of nres of th<.> rromh-
~t()llr ))i~trid. that tll(' ~rIleraj aYrrnge Y:lIne W:-l~ ~ - l;) 1)('1' jon, brill;; thf. highe;..;t 
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a \'('rage yulue cyer l'ea~hcd in :lIly" import:lllt di:3tl'iet 011 thc P;lI'ifie <:oast. .. \ \'(~ragcs 
of ~illlll>lrs awl eertifieates of returllS frolll the ~lllelte1';:; ~USiaill thi;:; claim HiHH" X 

Thc oxidized ores thus far mined ill the Easterll arca, atl111it of a rou6h thrcc­
fold e1assifieation, as:-highly ~llicious ores, silical 30-70 per ~C11t; .mallga11cse ~lld 
iroll low to 11il; ~ilit-a low orcs, silira 1;')-30 per rellt, m:111g,U1c:"C Yarlaule. an~raglllg 
froin 0-5 per CCllt, iron 4-5 per cent, tho sometimes l'c;1<:hill~ ]0-1~ per l'Cl1t, amI lime 
:IS l!i~h as ~5 1)('1' eCllt; an<lm:lllg<lllifrrOlls orcs, sili<..:a low, little lime or iro11 a11(1 s.omc 
fluorite. othcr metals yariable but gcnerally low. 

"Tllc fir:-;t t\\·o of the aho"c types of ore typify tbe oxidized ores of the northern 
part of tl1<.! Eastern area a11d the third (Ire fm,l\(I in a few millC:" in it:-,; soutbern part." 

Tn nIl these ores the common silvcr milleral i:" the <:hloride (Cerarg!Tite) tho the 
hromicle~ (Emholite al1l1 Bl'omyrite) and iodide (IodiY-l'itc) ilre importallt as is also 
the sulphide (Argent.ite) in some of the higher grade ores: other forllls ()('c!1lTillg an'> 
the (lntimonial snlphiclc of sih"er (PYl'argyritc) (llHl the sih"cr arscllide (Ruby Silver 
or Prollstite). Some of tl1e ores with the higbe~t lead content hayc a:3:3ayed tellurium, 
i1 1i1ieatillf!' the presen(:e of the telluricle of siln)l' a 11(1 Q·old. Coppcr. usually in traces, 
o('('ur::- in t.he rarhonate .11lcl silicate form. ill the northern orcs and tends to rUll high­
('1' in th(,> sO',lthern ores. The illyariah1e f01'1n of the sC'('onda1T lea(l is the carbonate 
(rerusitC'~. hut the lead molybdate (Wulfenite) and the lead sulphate (_-\llglesite) 
tHe nnt 11l1('ommon. 

Typical of sccondary orcs, the yalnes arc bunchy awl the ore~ are apt to be eel, 
]n]ar and friahle, and, in the more silicious orcs, the hi,!!h !2:radc screenings indicate 
that a cOl1sic1erab]e part of thc Y:J]ues <11'(> contained in the fradul'c:". Pyritc sometimes 
e11colmtcred is rarely periphcral in POSitiOll aml 1.1l1aCCOlllpalliecl h:- copper. 

'rhe third type of oxidized ores. tIle :3f allf!'alliferous ores of the ~outhwestern 
purt of the Eastern (listriet, occur in the Palco?:oic limestones. Tllesc ores vary from 
111:JJlganiferol1s silver orcs to argentifel'ons l11all~anCse Ol't'S. They are foulld ill the 
('l'n e·oll. Lm·ky Cl.1S~. LflCksure :illd Bnnker Hill mines. Thcy usually occur ill thc 
planc of alon~ fisSlll·CS. at thC' point of intersection of le:::s di .;:;tinct cross-fissllres 
nJl(1. arC' orc,,-: of tlle il'l'l' .Q-lllnr pipes or "chimneys". enumerated in the preccding' 
cli;,;cllssion of the forms of Tomhstone ore hoclies. They also O(, C'11r as i::;o1ated small 
hn<lics nIHl ill the Prompter workings. tll e eastern end of the Oregon mine, as long 
11a1'1'O'\ ore chutcs, ill the plane of t.he ea~t-west strikillg Prompter fault. 

The mUllgmlCse occurs in a variety of f01'111s, PYl'ulusite, 'V nd and P::,;ilomclanc; 
principally a:-5 the latter. The gangue' ia qllart7., calcite, ~onle fluorite, silver chlor­
ide, le:Jd carhonate and silicate of copper. (The latter form<;d from tetrahedrite). 

During the late war these mines are said to 11,l've proc111eed 40~000 to 50,000 tons 
of man;rancsc; the filles being shipped ' for their silver yallle2. It is 110t k110wn that 
em:v large amount. of manganese ores remain. But, were it not for the sih"cr values 
it i~ c1011btfll1 if thcy eOll1(1 he mined at a pl'ofit, under ordinnl'Y COIHlitions. It is said 
that mall," of 'these 1l1allgal1e~c pipes were mined to water level-in the Orcgon 630 
f('d. 

The ol'es \\'(']'e shipped as lloll-lead orcs. In thc Illaill l)l'(Jllll'tcr (Ire tll1ltc, lead 
\';dlle:), llO\\'cver, ill(,l'Ca:::.e llotiecal11y below the :)(j0 feet a 11<.1, there i" little douht that. 
\\'ith depth th:lt lll;tllgal}('se will de(:re:Jsc and there will be a strong illcrea~e in sil­
\'('1'. lead alld f!()l<l. 

III the Elllcl'alc1 allcl Sih'er Plume milles, ill the same lleighhorhood, manganesc 
(l('('rea~es rapidly fro]}} the surfaee. Smelter reiUl'll:' of lc:.J,::;()l'''': ]lOW ~lliJlpilli; thc 
g'of", or stnjl(' filling'S (In till' :200 1c\'el from the Emerald indicate- this dec:rease. Pre­
S('llt ::;llipmcnts are l'lmniJlg ;,)O-GO cellts in gold, G-S oz. sih"c1', ~-3 pel' cellt lea(l, O.~O-
0 .. ')0 per ('C'llt copper, ;')-7 .I'C1' cent mall .~anese, 3--1 ]lcr ccnt iroll awl ;')0 per l.:eIlt silica . 
... \ pillar 011 thc :200 h'vcl, now being ~hippcd, nssay~ sc\"ellty-fiyc ('cllb to :l. (lo]]ul' ill 
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gol(L :30 oz. ~ilycr, G per t:ellt le~d amI -t I,cr cellt t:oppc1' . ..:\ 50 to GO foot ye1'ticle 
willze, ::illllk frum tLe ~uo le\'el, i~ ::;aid to La YC ellt:oUlltc1'eu a b1'ge body o[ ore bigh 
ill leau. 

The orcs of the Emerald <tIlll Sih'er Plume milles are illterpretell a::; beillg zonal­
ly a little lower ill t11e ore t:UlUlllll tlWll the llJall~alliferoll:-) ore::; just di::;cu:3sed. 

Tilel'C llLls \Jecll mudl ~peelllatioll <1:-5 tu t11e o!'i!.2,"ill of the budie:-; uf lllall!!<llliferous 
('l'l'. SOlll(, Ila\'e (Jtl\-a11ced the ~u~~<:~tiOll that, at kast ill pai:r, tllt'y al'e ~e:;l'q;atiulls, I 
j~\- \';alld('l'ill~ metclll'it" \\"<1 tel'. of lllall[!"alle:"l' ol'i!.!"illaIh- di~trilllltE:d, ill ~lllall alllounts, 
t ill'll t be Paleozui(; lillll'::,tOlll' , nut a (ii~<:oycl',\- (;1' a t:~)II:-,ideralJle ];~,d:- of ore, rich ill 
tlIp lll;lll.!..':alle="l' sulpllidc( ~\bbalJ(Iite). ill tI ll' LlH.:k.,- ellS::; millC' wuuld illdicate that I 
t he~e ll!aJlp:(\l1c~e oxitles form (Ill origi1l:.l1 part of the 01'(' (.:OlUJllll bellcath, depositcd ! 
(l~ a pl'im<11'~' ore SYll;!CllCtil':1Jiy \"itll tho~(' 9f the other a::i~ociatccl ll1cbJs, There ! 
~t:'('~11:-; nil r(>.1~on to tl()l!ht . howC'n:l' tklt thel'e has. becn (1 eOllsidel'ahle dO\\-llWard ! 
!'C'p:re~'ation of the 11l.111galle:3C from higher leyel:-:, no\-; eroclecl~ brought about by I 
()xit1ntioll a1J(l <.1es('elldi11~"!' groulld water, rl!i 

;..' It..<,~l!l~_ars.lo " be' ,the_ t'Pll<:l'll.-;ll§_ of Opillioll among- GcolQ~i,~ ts alld :JIillillg Engi­
IJ('l'l'~, y\-11l) 11;1 \'(! llwdc (l SllHh- of cUlHlitiollS ill the Tombstolle :JIillillQ' Di:-:;t1'iet. that 
rTi(."illiiji!l~ (If tlle Me <1el)osit~ has scarccly hegull, The rc~.elTe~ of 1ll'illing: and high 1 
;~i'i1<1e (l1'es illdi<:ated ~ll'e n'r~' larse. This a[,plies llOt Ollly to orcs below \,'atel' 1c\'e1. 
\'. hic-h l'elllaill pl'actic-ally 11l1tonrlJcc1, lmt there i::; a larg:e nn111i11('cl tOllllage ahove, I' 
:\Iol'eo','er therc arc a (,0l1:"i<le1':1b1c mnllber of properties \\'ith excellent ~hO\"\i116s 011 
v:l!it:h Yen' little \\'ork has yet l>ee11 clone alld there is mnch yirdn groulld ill the 
E;1stel'll arc-a amI i!l t h-: '\' c~tcnl a;:; well, \':hieh promises ,,'hCll cx~plorcd awl dcvel- .' 1 

o]>ed to ~~'l'('at!.\- extcntl 1l1illil1~' operations, X ~ 
TIle' formation of the 'l'olllb~tol1e enel of the Tombstone-:\Iule Mountain Range, in 

ilfl'l' (11)(1 <:harac:tcr. duplicate~ ill all importallt essentials tbe se1'ics found in tbe Bis­
hee end. , 

The oh1cst roc-I;;: formation exposed in the TombstOllC :JIonntains arc a fine- · 
~Taillcli sellist. referahle to the Pillal S<:llbt. also eXl)():,ec1 in the Bisbec Di~tric-t, and 
a11 il:tl'ui'i,'e p:nei;.;sic gTallite, both of Pre-Cnmhrian a~~:e. 'l'bcsc h)- up-fau1til1~ and 

. l'l'Uc;iUll, ~tl'C l'x]!o.:;ed ill a limit ed area, as illclicatccl 011 the geological map, aboyc re­
fel'l'z.'c1 to, 11car its CCllter. The~e rocks. bccause of tllCil' deep 1yillg l)o~itiol1 amI great 
:lg-l', together \\'i11l, 1:1te1' intruded. extcnsive m;b~e.:; of granitoid 1'0 <.:1;;:s, lllay be re­
l.::arded as the h~Sell1ellt fOlludatiolls of the Tomhstolle l'rgion. 

H('~till~, by ~cdill1e1Itary-oyerla]l~ upon the Pin1l1 Schist 1l11c1 intrusive gneissic 
).':l'al1ite~ amll1poll what was OllCC part of tIle old. b1J(l-surface, produl:ec.l by erosiollal­
IH'\'cllillg' of tlle:,e old!'1' hasemcnt fOl'mt1tiolls. ill Pre-Camln'iall time. is a thi<::k s.er­
it,;:,; ()f lll<ll'illl' !'tl'tlta of Palrozoie age, Thh serie~ illdudes sedimellts, ' 110\\' litllified, 
l'l'pre~elltillg portiolls of c pper Cambrian, Devoniall, :JIissi~sippian and PCllllSyl­
\ ;1 :!i:t 11 tillll'S, 

'1'11<.' UppC'r ('alllhri:1l1 5trata cx])Osetl ill the Tomh:-;tollc area. reprcscnt;.; b\'o di6-
lilldly {'()lllr;l!'lill;,!' I'lia;o;{':.; of :';l'dilllclltati()lI. alld IJI):,:.;ildy ill l,ar!. <l third, The first 
lo()k pl:\("(~ ,·I():,(' ill The \\';d~e of all acl\':lllCill;.!' ~tl'alHl lillc, \\'11i<::11 llc:-;it:mtly llIOVC(1 
;Wl'U;o;s till' 01(1 Pn':- C':llllhri:1Il blld s llrLtt( ~ ; due to it:-; dl/\\,ll-\\';ll'lJill;':: to alld bel()\\' ~ea 
11'\'(']' 1llitil lh(' J'('g'iull IIf 'folllh;:;tolle (11)(1 all tlte ('\lllIlIl'\" fol' llUlHil'l'd . ..; (if lIli](.;-; aroulH.l 
by belleath a \"a~t. OPCIl, sIJall,)\\,. ~a1t-\ya tel' sc;!. \\,itil this :'3ea <.:allle the life of the 
:..; lw:1] -watl'l's of tlte ~lTat (,X[l':l-('lIlItillcnta] ()('l'<lllic: l'l::tllll IIf "'hidl it was all <:xt<:11-
:,iull. '1'11(' :';('('()ll<l pha:,l' of s(·dillwlltatioll. I)('~all will! llie a<iYl'llt of ('1Wll ~('a ('olldi­
ti()11~ (wrr the 1'('~iOll-:11}(1 b:-:trd for :::eyc'rn1 milliol1.S (Jf yen}':-; . Tile third 1'lJa:3c rcpre­
!'l'llts :'t'tlillll'lliatioll \\'1Ii<"11 tool~ plaec llIldeI' ~h(Jalillg \\":tt(~l' cOllditioJ]s <111<1 deIJO:-;i­
til/II of s('<iilllcnts ()ff- ~h()l'(, .ill~t ;111('acl of a }'('lre:dill.!.!" ~tl':tllcl lille. ,111(' ('itlJ(~r to (:e,'~.:a­
li()11 i!1 sll1i;:;illcllCt.: alld ~el1illlclltal'Y fill! or to tlle gradual UP-Wal'lJillg of Uw \;uUOlll-
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the n'gi()11 ill the clld :Iga iJl 1H'l'()lllillg J:lIld. 

TIle fil':-it of the a\)o\"e phases of setiilllclItat iOIl was tile f01'llIatiun of a hcach awl 
off-shorr, :-:llOal awl b~lr ~<"ri('s of dcpo .~its, lllade up \,,'bolly of til e <':0:11' :-; ('1' \\",\\"l' ­

\','orkerl, hl':H:h-g-1'oUlld \\"atcl's -~()rtcd awl, eU1'n'llt (li!'tri\)ut etl matcrials. This p ortion 
IJOW lithifi(,d, 1)\' thc addit iOIl of :1 eClllent of silit:a, is kllOWll as the .13oba Quart zite, 
Its thi{"klil'SS, ilO fect ill the 'l'olllhstolle sectiull, reprcsellts a grauual sll1isidcllce uf 
Ull' l'(',!.!:ioll, ;Illd the laying dO\\'l1 of lalJtl (h~ ri\'(~(l s( ~ dilll l' llt;-:, <lmOlllltillg to that lllllll-
1:('1' of feet-awl morc, fur the rate of sllbsic1eJlt(" clId of the ~1(h'allee of the stnlwl­
lille ill to reJlloter rcu;iolls was S1i!:dlth' ex(,pc(lill ,Q' the rate of up-buildillf!", h: .. SC<1illlCJl­
hI iOll, aJl(l tll C' \\'at('~' was <1e cpt'llillQ' the while, Thus, the Bulsa QU:lrtzite, ill the 
Tmllbs t(lll (' J fills, has a b;ls;il ('nng'lolll C' l':ltC' G ill l'h cs to 3 feet ill thieklll'i-;:;. (~ olllp() :: ('d 
of '''ell rOlllld ('(l. Wllit C' \'C'in-mla~·tz n('hhl('~, imbedded ill qlW.l'tz san(l, formed by bea<:h 
~, f)rtillf!' of tl l (' old I'r;:;irlllal ~()il, m:Hle hy tIle \\'eatherillgof the Pinal Sthist amI ill­
trlHlillP.' :Y1H.'i ~~ i(~ g'l'al1itc, 

The ~ ll(:tcc c1illg 120 feet of the quartzite is ('x('ccclingly m<l3siyc, ill its ol.ltcrop­
pill~ :5 fOl'lnii lg n early yedical e;,:('al'lmlent~, t!l e rod;: uncle)' \\'eatherillg, fallill~ a\yay 
ill smooth joill t plancs. III th e m~lill. it is COlllparati\'cly eoarsc-g'railled salH1. The HCxt 
75 feet arc l C ~;3 hcayily bl'c1c1c(l and, upwards th e layers aYCl'age about 14 illelles ill 
thi ckness, mId are of fillC'r tpxturc::;: lInt cro~3-b e(ldill ,~ alld cross-lnmmallatiolls, pro­
dll ccd by c1riftillg' of th c ~al1(l i11to off-shor ~ bar stn~ctnl'Ps, are t~· pi('a1. ,":\liOl1t G5 feet 
fl'om the' top of thc quartzite beds is a heavy stratum. ]0 to 11 feet ill thiekncss of 
dirty yello\\'i;-;h-bro\\,11 " 'e:ltherillg quartzite. filled \\'itll lighter colored, ::.l('l1(lcr, ,el'­
ti(-al, pell(:il-like, saud stOll e eylindcl's (8c(11ithus), representing- the living-bnrrows, of 
lllY]'i:lcl~ of ;':eclentan' marillC' \\"t)!';ns. whieh liH·d ill the ontpr bar rcgion of thi s SC:l. 
'l'ilCSC fossil ::, awl mall\' ot.lwl' }))C'lds of vnrions for111s. of similar ori' ~in. furni sh a 
Bel'tillioll 1' (>('0 1'(1, clS it" wcre, of th e cxi::;tenre ancl netivities of organism li\'ing in thr ' 
~;hal1o\\" shore \\"ater~ of this sen in lTplWl' Cambrian time. 

13e,,"ond the ZOlle of beaeh-slopcs and baroS , ill the region of deepening \Yater:,; awl 
\\'cakenillg cllrrents, th e finer Iand-cleriyed sedimcllts, including thc casily raftcd 
fine mica flal~cs, deri\'cd from thc l>l' c- Ca~)) briall sehists and gneisses \yCt'e u.epo::>it­
cd. Thi:::, tllC' upper part of thc HI)l:=;a Quartzitc p:rau.es, interruptedly from relatively 
}llll'C qnal'tzitl's, iuto mil'aeeous~ nrclla ccou;-; ;;;ll:ll es , alld shalY-lllicaceous sam1stolles, 
Fill:llly, some of t.he layers become sOlll8wll:lt calcareous. Often the flaggy, 01' thin­
:-;plitting, s:l1Hlstolles of t his horizon haye a ~Tce(}ish cast, hecause of contaiLed glau­
('(mit e (.A hydrated silicate 'If il'011 a11(i p )t;'ssinm) l"JrecilJit<:tec1 by adivit'Y or mi('ro­
(·rgallis1.1;, at the 1IP])P], clJgl' of tJIC 1'(,re-slo; ('~', of the transition zon'~, 1.-:-t\\'1 1.1 :-:hal-
L \\ el' all • 11(-('1"'" watcl's. ' 

TL~ : ,,~ mil.'T (:ous shaly :111:: fl:1ggy beels <I]'e t1' 'll~ji.irJl::l from the Bolsa Quartzite 
to the ;-·l;,,(·C'C'<1 illg ..:\.brigo Lillle stolle~ but h;,: \"(~ be'~n included with thc furmer, ill the 
lllc'a$l1l'ec1 thil'kncs::) gi\'ell for that memher for they are compo~,ecl of stl'itl\:ly telTi~'en­
ous, or blld dl'rin'd Ilwl crial:s. As a whole tlti~, zone is ,"cry ,yeak UlHler the attaek of 
\\'l'athe)' amI erosioll alld its positioll is marked by a depl~essioll alollg its outcrop ill 
lill(' wilh the' st rib_~ of the 1Jcd~. 

,\'bile \'i('wed fl'lllll (·lose 11p ihe laycrs of the Bolsa Quart.zite 011 the s llrfa<:cs of 
fresll fr;wl ur('s an~ gT;lY ill ( ~ ()l (} l'illg-, yet. yiewcll ('w;(,lllhle :llJ(1 frolll a di :; tallce, the 
weathel'ed sl1I'fac'(' of the quartzitC' appl'ar~ a light rusty-bruwlI. 

So \"itll tlir :-;u\Jsidl'lll'e alld lalld\\'ard tHl\'(llll'e of the ~tr(llld-liIlC, zOlles of sedi ­
lllelltatioll shirt('cl ,m<1, O\'('l' the TOlll1)s tonc regioll, with deepellillg water aUll with 
illt'l'C'asillg- di :·;f;lllCC frolll shore alld it sl!ore-t:lllTcllb, drag of wa n~~~ U1Hleri(,)\\,;; a1l<1 
beat of ~,llrr, fillcr scdimcnts \\'crc next biu. clowll. Thus were illitiated, oyer t.he spot 
where ('O:11':, C' r beac'h alld shoal-watC'l' (lcposits f orlllerly hall hcen laid, filler depo:-; its 
represellting the sccond phase of sellimcntatioll, ah'ead\" refcrred to-antI followinf~ 
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ill tlIi:; 1l1:t1~lJer wc lJan~ tIle dClJ()~lTioll U[ tile ..:\.b! i6'o LiJlJ(·~tulle, 7-10 fcet ill thirklll'~:-;, 
\\,jlere llll.:'l:;urcl..l 11car the J~lllcraid _\lille-a lllilc amI a ltalf :south of Tombstollc. 

Fine, gl'eclli:-sh, Jlli<:aceoll::; ;311ale, awl fj lIC sal!dy shales, with thin plattell of fille 
grailH.!d ::; .. llJtbtolle llUW appear, with illduded tllill ' layel'~ of impure, uftell al'Cllaee­
t'lI::;, lll<l"'lll';:;iun lime::;tul1c::;. Thl' lillle::;tone layer::; ueeOlllC more UllmerOU3 awl grlH.·r-

b 1 . 
al1y Iltil"Ci' IIp\vanl, but are ::;epar:.tteu by ::;Laly partings. '1\\'0 or three lea"y llW6:51ye 
LJCllt:Lll'::; of Wlle::;tolle uf blt.e-gl'ay culur occur-amI lllUllY of the weatherillg edge::; of 
lilllbtul:e layel'::; arc ri;)iH':U wnh 1I,H1'()\\', parallel flat baud:; of broWll-wcatherillg! illl­
pure d!:'rt, \\'hieh cUlltl'a~t strull~ly with the g1';~y color uf thc ille1Utiillg' plane::; uf 
lillle::;tO!le. ',~'\,;o promillt'llt ZOlH.:S uf shale allu salHbtollc plattcn scparatc tlle::;e lime­
stOliC ul'd.~, J'lIe ,:;hales usually \\'l'athrl' a light ru~ty-br()\\'ll. 

Ttl)::; pOdioll of tLe upper t'illllln'i :-lll strata for th(~ Elajur' part, repl'cs(~llL; a per­
iod ul l:uli!p:!l'at: n:Jy ::--lU\i' ::;culllh.:lltatlOl1. '.!.'.ilC stllllls, 110W t{u:.ll'tzites, \\'lliel~ lil<tke up 
tlle .1501::;:.1, 'sere dcpv::;j ted III a ~'01:1l)ara ti v ely llarruw uiJ-::illOl'C bel t of l't~ ia ti \ ~ Y 1'a pi< l 
;;e(llll1e lll<.l !lUll. 'l'lw iilH~ ::i<llld a i iii ~ml:a l1<1k cs, al'gillaecou::i ma ttcr, of w hiell. til e 
oSll<l1e;; of the .:\urigo were formed, aeeUlllulated ill iuchc::;, \':llilc tlle sam15 of the 1301-
::;n, l'elal1n~ly t'lJcaJ;:illg, \\'ere IJuill; lllJ uy tIlC yanI. 

'l'be 111UllY reet or IjllleS~Ol1e jllcllh..ied ill tile AbJ:igo probably reprc:-;cl1t .1 much 
::;1O\\'er cH.:eullluJatioll tllall eitiler thc sallchitoll(:,::; or shale::;, made up, as they are, of 
limc secretcd I)y smull mal'ille ol'gallism::;, both as shell-arlllor a11(l skclcton, from the 
Wi.ltel"S of tile sea. Tllesl' layers eltJtCr eOlllpo:::Cll of finely fragml'ntcll ot compara­
tn'ely c.:olll]Jlete test uf org.wi;)lll, eullcne.l IJY c.:UlTellt wrtillg as shell-marl were 
ccmelltctl by illterstitial lime alld magllesi"l, illto limestolle. 

Pl'OmiUCll t alllollg orga nisllls COIl trilm rillg to t 11(::.;l' depo:;i ts, were om<111 1 im c­
SCl'l'etlllg i.\l::;ae or lllarillc pl<1ur::;. ~lallY or tilel1l lllU:;t 11,.1\'(' been so delicate that (Ill 

(!etar or the urgallit.: lllatt~r oi tllC l>lallt, a residue of limc-mud ollly \yas left, 01" 

ermllbled ullcler the :;li6"litcst tl'ltul'<1tioll, <.ll'stwyillg their forlll. But, olle small forlll 
(SolellOpOr<l), \y hose C"1 kareou::; ::;keletal rClllaillS rcscllllJle .small, 0 b1 011;;;;, 1 dac.:k c.:Ull­
tretiolls, haying a cOllccntri<.: inncr structure, make:; up, almost \\'hollr, mallY of tile 
t11ill layers uf limestonc amI tlle bulk of oue uf the thicker mas:;iyc bed:;, ~lrilly 
f()rms of allimal life 1'0utributl'(1 lime to t11<.:::;c deposit::;. Bl'a~hiopods whieh in later 
Paleozoic: tilll(,:;, \\'ith lime tUl'bOllatc shells forlllillg OIlC of thc lllOst illll)Ol'tallt eull­
tl'iU.lltiol1:; ill limestone fOl'lllatiOli, arc rcprc::;l'11lt'd, but here mainly ill the filJC shal­
e~, Ly their milllltC t\\'o yah'cd shell::;, eircular or oya1 ill UUtl illC, c.:ompo:;ecl of phos­
phate of lilne. IlllpOl'Lllit pos:;ilJly a.s plant:-i, ill tllC formatioll of the Abl'igo lime­
!'StOll(" partituIarIy tbe 11pper beus, \\'cre, tho IlUW extillct, 'fi'ilouites, represelltillg­
several gell(,l'a awl species. 'l'hesc little marillc tl'Catllrcs \rere Crustace~l1ls, with a 
pho::;phate-of-lilllC to\'eriilg, eUlllpo~ecl of 1ll<.1llY o\'erlappillg bands alld rillgs! form­
lllg all al'lllOl', as ill thc ca~.c of thc living lIle-muc}'::; of tIl(' i':unily, sneh a::; the lobsters 
awl. shrilllJl~. The 'l'ribolite body was c.:olllpre:-;:-:;ed and ill outline oya1, and \\"ith lllcd­
iall-loll~itlldillal l'idgl' ~tiOllg the ba<:k, mal,:i::!!,' \';itll eitl1(T side three lobe:;, sigllifi(,tl 
by thl' lWllll' 'l'riiJolitl). 'lhl':-e l'l"ll::;t:lf'iullS liYillg ill rOlllltle::::-; 1111111bc1'B, cOlltl'ibllted, 
by their HloUlt illgS and death, the bnlk of the lllaterial cornpri::;illg lllallY of thc lillle~ 
stull(' ];1,'-<.'1';0; ill th(' ll}l}lr]' part of the Ajn'igo. 

'J'llll~ rile .\bl'i~(), the setull<l plw::.',c uf l¥]l]>t.!1' Call1briall sedilllC'lltatioll ill the 
l'l·gioll of TOlllb:;tOlll', tIJat of shallow OpCll ~<'a (:ollditiullS, jllUg~d 1)), the ll<.itlll'c of 
its dl'}losits :llld thil'kllt.!::'S, ),l·l>r::~'''''i.ts a period whose dUl'atioll ,\'as yastIr lOllge r 
thall tll;\t of the trall:-iitol'Y, first plJa~e of ~cd illl entatioll, wliell the Ht)ls~l beach amI 
11ra 1'-::;] 101'<', ~ll()a1-\\':ltrr ~aJl(h \\'< ~!'C drpositccl. The lattcr rC'prrscJlt~ the time of tr:111-
:-:.itioll ,\11<1 forlllation of str:l!l<l tl('posits across hlllHlre(1~, of miles of ~lI),Jllerg;il1g la~lci­
sllrf;wt'. fol' tllCl'e i . ..; 110 l'yic!<'ll<:l' that allY 11l:liC'ri:11 part of the dep()~its O( t1tis ~l'{'()lHl 
]lha~(' \\"t.!!'<" l'l'lllO\,(' !~ frum tlll~ ,')(,l'ie,') h' e)'nsioll. The cOllditioilS iU<.licatc(l are CJlIitc 
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to tile l'Olltr:tl'Y. 
For, )'estill~ UpUIl t he al'gil!aceou~ awl eakareou::; part of the .Al11·i~o, O(~elll'S 

Se)lllC fifty feet or lIIure of \\'hitl', r(llatiyC'ly thill-bedded, fine grailled, ]lure (11 1a l'Tz­
ites, with SOllle illtCl'l.'alat("d saud)' shale~. Layer::; of ~illlilar (luartzite 110\\,12\'(1)', fil':-'t 
appear <l1ll0))!y the upper layer:; of lillle~tolle belleath. Theres 50 o(ld feet of qllartz­
ite~1 it is helieHd, reprcsellt tbe third and Ja::;t phase, depo::;ited <.lurillg the tillle of 
witltdl'(\\\'al of th C:;C<l aero::;s the' 'l'om\)::;tol)C area. These quartzite::) lila)" thcrefore, 
rep)'c:-;(,Ilt material deri\'(~d by r(~\\'orkillg- top beds of the Abrigo. dcpositeu off-::;bore, 
ahead of the rctl'catillg wave lillI?, 

The rclatiycly weak rc::;i;.)tanee offercu by the ..:\.bl'igo Lime~tolle to the attack of 
the agellties of \\'catllcrillg alld erosioll, make::; it::; lille of outerop-bet\\'e<:ll the more 
re!-'istC)lt Bol:-:a (~t1al'tzitc, bencath, alld the more massi\'c limcstolles, immediatcly 
oYerlyill2,"-either a deprcs:-;cd bclt or floor of a terrace. Yiewed from a little dictallee, 
the (!olol' of the .,Abrigo as a whole varies from a uark greenish-yellow to a dark 
rusty-browll. 

. X 0 strata l'cpresclltillg either sllcceeding Ordovician or Silurian times, arc 
kIlO\,,'}} ill the M.ule-Tombstone ~lol111taill Hang-c, although it is probable, from the 
occurrCll(,CS of the Lower Orcliyiciall CDceklllallio\\'ll agc) LOllgfellow Limestone, ill 
the neighborillg rallgcs, northeast and ea3t, that depo::;its which then may baye form­
ed within the Tomb-stolle nrea. \,ere later removed, before being incorporated in the 
~.;ec1il1lelI1al':T suetes~jo,l. So it if) to be iufel'l'ed that for the grenter part of the many 
succeedillg milliolls of years, and uutil Devoniall time, the regioll rc~naillecl above the 
sea. 

In DC\'Olliall time the sca extcnded jt~ l'ealm into tIle rcgion again aud the 300 or 
500 feet of sedimcnts 1l0W designatcd the :Jbl'tin Lime::;tone.:3, were thcll lai(l dO\\'l!. 

A gr<1y :-allcl:-:toilc ofiell Y.'cathetjllg friable amI ill thicklless at 110 point ob:::e1'\'e(l ex­
eeecting 5 or G feet, probably represellb the strand-deposits and basal-conglolllcrate 
of this s('1'ie.:3 of spclimcllts. Considerable :shale a11(l S0111e ~andstone oc(;ur ill the basnl 
portioll, above the gray sandstone sill, but limestone predominate and the beddillg 
ber.omes ]>I'og-ressiycly thicker toward the top of the fOl'mation. These limc:::tones are 
dense, mainly ]lure lime; cOlltainillg only little magnesia, :lud generally dark ill (;ulor, 
n1l<1 llext to thc lilllest.onc ill the hig-her :JIf'sOZooic ::;cries, the darkest in the TOJllb­
dOlle ~erie:::; of spdimcntary rocks. Tho the gcneral color is bluish gray some of the 
strata arc gray. 

F'0~3ils arc nlnlllclant ill a number of tbe upper limestone beds and . us.ually arc 
silieified, so that et(:hillg of the limcstolle by carbonated raill watcl', bring:) the fos­
sils into reljcf 011 the exposed edge~ of the strata. Some layers arc largely composed 
of litt lc t\\'o-Yah'ed, lellse-shapcd, fan-ri b bed shells of a little Braehipod C..:\.tl'n>a 
Hctil'uJaris) spel'ics; othcr laycrs., m11(le 111' of toral lllud, eontnill large numbcl':"; of 
hcautifully pre~cITecl hrallched, hemi-spbcl'ical aul lamellar forms of compound 
(·()l'al~. 

The 1>:I:-;e of t hc ::\fartin Lilllrstolle, tll illller hl'd(lcd and with illc1udccl shales, i:) 
(\ \\'('ak )))('1111)('1' as ('oll1/);Jred wiil! tllC' tappillg ql1nrtzite of the ulHlerlying .Ahl'igo 
Lil1l(':-;t())l(l, alJd :-;0 is ()ftl'n eliminated. a](111;.',' thi' ~1rike, hy heing: tlll'll:.;t \);1(:].;: ullder 
t]\(, h('a \'i('r more ('olllprtpllt ll]l}ll.'l' lJ(·cJ:-; of 1 he :Jfartin. whi('h arc abo rcinforeed hy 
tl)(' ~till 1I10rp llla~~i\'(' h:J!'al portion of thc o\'C'rlyiIlg" Es('abrosa strata . 

Ese~hrosa J~illH'S~One, of ~lissi:3sipJ.)iall (Lower Carbolliferous) age, i::) apllroxi­
Il,Jaj(II,Y ;)()O fl"et 111 tl~l(: kllP::;~. It rests WIth ~ll("h apparent eonformity upon the ~Iar­
till Ll)IIl'~·;f()ne :111(1 \\"lill ~n h11le l'outrast het \\'l"l'n the l'od.-:.; of the t\\"o t'ormatiollS, 
ill11t 1I1l' l'xad line of <1l'Ilw1'kartion i!' ofteIl diffic-ult to fix, ex~ept by fo;;:sil~. Hilt, the 
~':!'l'ah)'n:-;a 1i:11(,:.;t011P is to he di.~til1gui ~hccl othrr\\"i~c from the :Jfartill lil1le~tollr hy 
Its gl'll('ral hghter tolor :llld the rcmarkable mass\'elless of its basal 75 or 100 feet. 
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r II all outclul'l'illgS this pudioll appear.3 a::i a ledge forllling lllclllber ill t.he series of 
~cdillH; lltal'.r lUl'lllatiull::;, alld lla~ a fat:e decidedly steelJel' thall that wLidl marks the 
1J('\'OJliall JJlllcstolle IJclleatlJ, .Jloreu\,cr a :-:lJlIl't clistnl1<;e aboyc its ha~al platH', lal'~(" 
flat, lCllti<:lllar, blad~ ('bcrt <:OlIC:rethllS ~how ill the lilllc:-)tulle awl <:l'illoidal fra~­
mClle;; amI slllall cUllieal Zaphrclltoiu cornl::; arc usually ill eyidcncc . ...:\boye the ha;-;al 
lUU fl'et or :-;0 the layc1'::; of thc lime::;touc Ul'<:ollle llllleh thiuner alld ill tlptiltcd ulodi::::, 
wlli<:ll u::;tlaUr outcrop ill all el'osio11-beyclled plalle on tDe dip slope of the bloek. SUllW 
of tIl(! middle bed::; ot the Escnbrosa lilllc::;tolle, yiewed frolll a di!':.tall<.'l', lwYe a dis­
ti11(:tl), blllish-gray east, uut a;; a whole they appear light gray ill color. ldtogether 
1l1('Y H}J}JC'<ll' darker than the mail! body of the E:-;<.:abrosa ill the Bisbee nren nnd are 
110t so toaJ':,cly <:l'ystallillc ill texturc llOr so di:-;tilH.:tly criJloidai nnd arc, as the cap­
])lllg portiOll of the forlllatioll at that locality, harder and less easily brokcll. Fos:;ils 
are fairly ;i1HlllcIallt alld n:-;nally ;::ilitified. 

The Xac:o Limc:-;tollC, of PCllllsylvalliall (l'ppcr CarlJOllifcrous) agc, in turn re~;;t ,-; 
UPOll the ESt'nbl'o~a LilllctOllc, f\(:::stillg, as it dues with 110 appnrent Ullc0 nfoJ'lnity 
Up011 tlil' !attcr a1](1 with 110 O!J\-iOllS c1j~llge ill the appC'Hl'<lllCe of the rock. also lig-I:! 

, gray ill tl)lur, tllO as a whole tlrillll:F bedtted, 1"1;(' tra1j:..; itioll frolll OIlC to tIlL' \lj1!er i~, 
!. exc<.!p~ 0:1 fO:-3::;iI cyidclltC. rnther difficul~ to c.:5t:1bli~Jl. There arc, 110\\"('\'('1'. disting.­
I lli::;l1ill~), f'<.'atul'es, suc:ll a~, the l: ' ICk jn g(~llcrnl bcill~ tlllllllcr bedded, of fir.,,')', clcll:';cr 
I t (' x t 11 l' C', more brittle, oftcn brc:lklllg undc'}' the hamlll('r \yitb a l'il1;~l'g SOUllO, 

th<.! OC'tUl'l'('llC:C of 0. few thill layers of pillki::;h, wcathel'illg, impure lalllillated lime­
::;tolle :llld 0. fe\y Z0lJl'S of impure thill splitting limestolle. 
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But part of thi:.; (,llormonsIy thick (proLablr regiollally 3300 feet or more) se1'­
its of li!llt'!-'1011e beels is exposecl, but makcs up the vi::;iblc portiolls of the fault blocks 
ill the ::;outherll awl :-;ulltheastl'rll part of the TOlllb::;tolle llill::;. 

Two fallll<lS arc rcpre::;cllted by the fossi!s, all earlier amI lower, \yith easterll af-
1'i11itiC':; awl a later, with wcst<.!l'll,-auci nl~o \"itll some Permian aspects. 

Hetallillg the figures whic:h hnve becll giYCll for tile thitknesse::; of the various 
Paleozoic fUl'lll:ttiol1::5, the total original thicklless of the rcconstructed Paleozoic ~cr­
ies \yotIld UC :-;olllcthillg like 3-I'UU feet. Of all this but the Bol&'l, 740 feet was lime­
::;tolle. But, ultleh of the uvper Xaco apparelltly was uestl'oyed durillg' early :Mesozoic 
tillles by er(J~iOll. 

it lIn::; ueell stnted that the Tombstolle-:~\lule )'loulltai11 Range had its illceptioll 
by \\'aI'pillg allll faultiug ill Permian or closillg P,11euzoic time. DUl'illg milliolls of 
years foJlo\\-iug the first l1Vlift, tLe agellcie::; of \YeatLerillg ami erosion wcre bu,;;y 
Llc\'ellillg alld gradillg dOW11 the relief. At olle kllOWll poiut, the Es.<:uhro::;a LilllC::;tOllc 
,,\a~ UlI(:OYCl'Ctl by these proccsses, as provell by the dired seuilllelltar'y contact, 
wlli<.:l1 th<.! 1)(\:'<11 cOllgiollwrate of the ovc~'lyillg Mesozoic series make:; with it. This 
UCc:tll'l'Cll<:C uf '}lC';-;ozui~ (Colll<luchcall) strat . n~;:,tlllp: by sedilllclltary overlap, UpOll 
)li~:si~sipl'i:lIl (P:lle()zoi~) ~trata, ",ithout the illtervC'ntioll of the ~ac:o limcstollc, is 
fuuIld allOllt OIle mile, airlille', :3l111th of '1'olllhstolle', nlollg' the crcst <1ud side of the 
ridge 011 \dlit-h l~. ~. ~Iill. )'IOll. Xo. 3 stall cIs, thc 111011Ulllellt itself being on the COll-
glolllerate. 

Hc;-;tillp; 1lI1('lIlllfol'tahly npoll the <.Idol'll:c'(l alld eroded surface of the Palc:ozoi~ 
fOl'lllCltioll.':. ill tIl!' T<llllhstol1c .\I'l'a, as .iust SIIOWIl, awl b(!~illilillg with the cOllg-lcI-
1)1(')"([1(' )"t'i"l'lTl'd to. i~ it thic];: slll'rcssioll of ('ss(,lltially :trL'll:tCCO\1S amI al'gil1a<:eolls 
strata. Thi;-; a~~l'llllJly from its similar stl'a t i~Taphi(' positioll amI its showing the 
sallle' gt'llt'ral litlllllup;ie chal'a<.:icl'i:-;til's, dearly, ::;110111d hc ('orellatcd with a !3.0dimell­
tary ::t'J'i,.'::, (I(Tul'~'ill~ ill tile E!sl~('(· ~ ,--,('lion, to the south, wllieh has bcell tle::;igllat('(i 
ihe BJ :~hC'l' ernUl' :lllcl from 01(' l1l.'lriLf' fossils abUlldant ill it:; micl-sedion kllowll to 
lip of COlllalwltl' or T,(I\\'('1' ('1'ct:\ccous' ngC'. ::\101'co\'e1', this ha~nl-c(Ill:;loll1cratc mem-
heJ', up\yanl of 100 feel ill thic1~lless, in the T01l11JstonL' sectioll, is the homologue of 
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the :-;illlilarly po:-:itiollcd eOllgloll1crate foulld at the ba~c of the Bi:·;l)('c .f:rollp an(l 
kllOWlI as tile Ubl1l'l' CO!lgi()llIcl'atc. Jt b a thid\: ilTe~lIlal'-bedded dCP?Slt, eOlllp()~cd 
(If :->lIb-;lllg-ll]ar, poorly a~:)ol't('d pebbles alld coblJles, the latter SOIlH.'tImc-:; reC\dllll~ 
~ix: illehes or more in diameter. 

FrolIl the IJ:lturC' of the matcrial it i~ apparently a composite of all of the olde'l' 
fOl'matiolls of the imlllediate \'ieillity: rallgillg from thc basal ('ollglolllcratc of the 
Hulsa 10 and ill(:lndillg the ~ae0 limcstollC'-tho prepollcieratingly composcd of frag­
mCllt s from t hc la ttcr. 

'l'his cOIJglollleJ'Cl te probably reprcscnt.:; a bcadl depo.:Sit forlllcd at the cdge of a 
rClllidh- ;ul\'alH.:ill"· strallli by rcwol'killO' of the sllrficial litters or soil ,,-hich malltled 

.I b '. b 

the lIl'<Il'by base-Ievclled surface, for11lctl by plalJilJ,!j (l\\"c.I)' of the old Permian :JIOllll-
taills, pl'edecc~::;ors of the '1'olllbstolle<Jlulc )'loulltaill Range. . 

'Yith :)uth all Ol·jgiu it would secm probable that any exposetl .jglleons forma­
tiolls with ill the arca would be rcpresented by pieees in this conglomcrate, but III a 
('ompaI'HtiYcly brid :-;eareh nOlle "'ere found. 

Imlllediatcly Oyel'lyillg the basal conglomcrate just described, is a Z011C, abont 
one-fourth its thickncss, of lllas~i\"e reddi~h-purple, sHndy mud-rock. TIle Euc(;cedillg' 
beds are :Ill elldless rcpctitjon of sal!(lstolJC';:;, :salldy-shales, shales, bcnche':l alternat­
illg ill darklle~s allli great variability ill tc \:tlll'e ':i. Some of the saIHlstones arc arko­
~ ; ('~ sOllie <Ire of 1'1llT \\'ell-sorte(l saud and others are conglomeritic. Colors are yari­
able, tho in gClJel'al tIle bed::; \\'eather a light-yello\\'ish-brown cast, but illtliyidual 
hcds lllay be g'ray, ].Juff, pale tcrra-cotta to light rus ty-bro\\ll. TIle shales in color 
YaI'~- from :-cllowish, greell~ black, reddish to \ aricolorcd shades. 'rhere arc some 111-

e1l1d(,f~ thin limcstoncs, mostly dark blue to blae!\: ill color. 
A Jog giYell by ,rilliam P. Blake-ill a puhlication hereinafter l'eicned to-of a 

hole drilil'U. llear the presellt f:;i~e of the Tombstone Grammar School, sho\\'s tllat 
afte!' passiug through 60 feet of recent, celllclltcd-cletritus, pcnetrated 29G feet of 
th(' ;:;c ~I(, !'; Oi:oi(; ::;trata, fi\-c black limestones, Ol1e of them 10 feet thick, the othcrs :2 
01' ]P;..;s. thc bottom of the hole b('in~ ill a "white limestone." Six black shalcs, 2 to l~ 

, frd ill ' tltidm css wcre also C11(;0l111tcrC(1. 
The bluc limestoncs cOllbill an aln1ll(lance of marillc fo s::;ils anel, tho poorly pre­

!'=elTcd, ('lc:ll'ly ~JJow thcir age to he lower Cretaceons allel their horizon probably cor­
re~lJ.olJ(ls, therefore. roughl~" to that. of tlJe " ,Mural Lin~cstollc," in the Bisbee s('('­
tiOIl, where the marine facies of sedimelltatioll is 11111e11 more strongly c1ispbyecl. 'fhi:-; 
lilllrstone ~Olle outcrops in both Eastern and Western areas of the 'romh~tolle Di~-
1rid awl ill the wcathcrin~ slopes, ahove and below, fragments of black silicified 
trllnks of t1'r(,8 ,l]'e common, as at Bisbee. 

Comstock lIill, an cmillellee betweell thc higll\vay alJd railroad, just beyond the 
westcrll edge of 'l'olllbstone, is a lllnell reduced fault-block, composcd of higher ~Ic­
~ozoic (Comallche) Se(lill1ellts~ whieh rests upon a basement of quartz mOllzonitC'. 
]Jere a tllOu:-;<1Il(l feet, or lJettrl'. of stceply llorth\yarfl dipping, thin to thil'k-bcfl<lc(l 
lillll'~tolle::;, llIilll)" ribhed with prolllincnt-wc<lthel'ing' bands of brown chert occnr . 
. AppaJ'( ·lltly thc origillal ('oloraiioll of the limestollc, as secll where lea~t altcre(l, 
\,'a:-; d:u'k !~I'(\y to hh~i!";)I, but !lOW is ill a hl'~(' part \\'llit( ~ lIe(l by 1l1:1!'hl('iz:lti(l1l or ~iY­
l'lI :t y('l1()\\'i:·dl rolo!' hy garll('iization. ::\('al' the top of this :-;e!'ics of :-;1r.'1ia, \\"here the 
railroad ('llt~ ;11'0 1111(1 the northerll flank of the hill, sandy alld shaly layers arc illLer­
);e<ldl'd 'with the he(}:-; of lilllc!::'tmlc. 

-\ 11ll11lhcr of lc~$ altcrc<l limrstone layers, in the lo"'er a11<l mid-scction of tlJi~ 
srrirs. are bl'grly mafIC' up of small Tam,:,llihl'aneh (Clam family) shclls, fcw oy('r all 
ill<'l! in lrngth. ,At first wiih nlal\:e. RansoIllc anfl others, these hcels \\-ere thonght to 
hr1(11lg io thp 10\\,6' part of the Paleozoic scries. hut i he fossil~ l'clate it to ~i1l1ilar 
lil1lr~1olle strata or(,IIlTillg ill the :l\Ieso7.oic s~ction, in the southern cncl of the ,\T1Jct_ 
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Report On Mellgn.·n M illes-By C. J. Sarle, Ph. D. 

:-;tolle MOll11taill~ sOllie tWCllt V Illill';; \11 lIle westwanl. 
.i\1ct;ll11orplli~lIl has ill lll;"lIlY places altel'l'cl these ~lesozoic st.rata to ql1artzih':-: 

l!Ol'llfelsitis('d ~lJales, llIal'blcizecl the limestone, cOIlYcrted finely silicious layers i11-
to IlovacllJite:s, aIHI eVCll cpidotized aIld garllCtized portio lIS. 

PI'ohabl" the most complete and lea~t illtel'rl1ptecl exposure of these Comanchr 
stl'at (See ireal flcologic'al ~fnp of tthe rrolllh~tonc MountaillJ), in thc TOlllh~tOlH' 
area, extends with llorthcasterly dip, llorthwarrl from the above located 011tcrop of 
the (;lall('e ('ollg-lomeratc-to aIHl illdu(liJlg the most intensiycly mi~led portion of 
t.he Eastel'l1 Tombstone District. Hock~ (If thi~ age, surface more ter1'1tor)", however, 
ill tlt(' "T rstrl'n area. . 

Of tIle JOOO feet of ~Iesozojc' strata. l'eeogllized in the Bisbee sec:tioll, presum­
auly all of COlllallche age, it is. douhtflll if lllore than a correspollding 3;')00 fcet rail 
lle differelltiated in tllc Tomhstone rcgioll . This is due, it is helieycd, to the lllUllllL'r 
ill which these l'ot:k~ llave beell ll1ntilatcJ by faulting and erosioll, rathcr than that 
thc'y Ol'i;!"illally had a lesser thi('kucss. 

In Plate .. .......... , ill thc back of this rcpo::t \s a panoramic yie,,", takcn from L. 
S. ~lill . .JIOll ~ O. 3, looking southcrly, ~\ye!:pillg the Tombstone Hills from ~outh­
we3t to 1}()J'tl}()ll~t. nlHl ~ho\ys. a:s allllobte(l 011 tne picture, the st.ratigraphic series, 
J'angillg fro1ll thc BOl.-:;H QlIlll't?ite to, and illduding the ~lcsozoie (Bisbee) series. 

,rhile 110 iglH.'OllS rocks \YCl'e foullcl ill the material comprising the ha~n.l COll ­

gl0111e},<lte of the Me:3ozoic sedimclltary ~eries, the brief timc spent in seach and the 
limited extellt of the outcrop CXalnillCtl. by 110 meaus shoultl be eonsidered <lS COll­
c]usi\·e eyidcll<:e that they are llOt reprcscntc(1. Such igncous illtr1lsiycs as haye been 
f011l1c1 in the Tumbstonc area, 11 O\\"e\'(' 1'. are all of type~ such as haye been obse1'\"c(l 
:It OIl(' POillt 0)' allothcr cuthng the Mcsozoic strata, and probably, thercfon', 
shoul(l be cOllsidl'red as post-Cretaceo1ls in agc. 

Extcll~ive ontc:roppillgs of dark-gray, rathcr fint; grained granitoid rock, by 
field detCl'llliIlatioll judged to be a grallodiorite or quartz monzollite, occur .iust \Ycst 
alld SOlltll\Yl'st of TOlllbstOllC aud reappears in a restricted area ill thc soutbwestcrll 
part of thc regioll. It::; extellt to the northward is Ul1kllO\nl as it there disappears 
hl'nenth the allm·ial plain . 'rhi:-; hatholithie Lody cni:) all the sedimcntary formatioll::; 
<111(1 at Comstnc:k Hill, \\'11ieh is }lilrt of a bnlt hloek \yhicli formcd a roof-pendant, 
iuto thc quartz-mollzonite lwth,)lith, tOllg:lle~ nnd dikes of it extclld into thc ~Ieso­
zie beds a lid similar OC(,UlTencc:') arc know11 in the \\T estern area of the District. .At 
the ~outbcrll clld of the outcrop of pre-Cambriall basement rocks, mentioncd, it is in 
illtl'llf;iyc ('olltnc:t with thelll . Aplytic dikes a11<l SOllle ~lllall Olies of peglllatite~ prob­
a hly differentiatcs in the final cooling of the ~nass, cnt it at many points alld in all 
dirc·rtioll~. Large inclusions or xelloliths, of a dark, fine-grained diorite occnr in it. 
Rut from its blOwn fie}(l relations littlc more ('an he ;';aid of the age of this quart:r. 
lllOllWIlite than that it is post-Cretaceous, }ll'obaLly rrcrtiary, alld that it was C011-

l1ri't('(l \\"ith the initial (listnrbanccs whic:h p1'oducc'<1 the prcsent Tombstone 110Ull­
taill~. raisillg and displa('ing the oYerlyillg fault blocks ill its slow a~.cent. 

Its ('olliad with tIle limestones i.:; marl.ed hy thcir marbleization an(1 gal'llctiza­
tin]]. Tb(' indil'[ltiolls are that it underlie .:; a considerable part of the Tombstollc up­
lift at drpth. 

:Suuthw;lI'<l froJ]] the maill CXjJosl1res of this quartz 1110nzo11ite, and alOllg thc 
wl lole Wl'stel'll ~J()lJe of the TUlllh::;tonc to Charlestoll awl the lice llOrthwa\'d 111 the 
~all Pl'<1l'0 y~llIey i~. all area of quart.z monzonite porphyry (possihly thin sectioll 
lllay ]l)'(l\·C it a quartz porphyry). a little mOl'e acidic'. in ('omposition than the quartz 
llI011zo11ite. Exposed by erosioll it now forlll~ a part of the l)(~(lilllclltar.r-slope and 
('Oll:,1itutc,:-; grollp:-; of hills all1(ll1~ whiell 0 "('\11' the lllorc promill('llt peaks melltiollcd 
t'al'li<.'l'-lTllde Sam Hill, The Domc, ~Mays Hill eic . .As indicated 011 the Geologic 
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RqlOrt 011 Mcl!f:rcn Mines-By C. J. Snr/c, Ph. D, 

l\1np it in1illlah'hr tub the ~rr:-:()zoi(! s('dilllc1l1arie~. This (Jl.arb: monzonite porphyry 
i:; n!"lal'Cllth' the clc-foofc(l (lwlmuch dis;)e<.:t(~d rCll111:111t of a large dOllle-~hap,-,J i11-
trllsi;l!l, wll('h raisC'd alld \\'id(~l'y displ;wed by m:II!lllatic wedgillg- the SIlJ'l'Ollll<lill~ 
formations, a]l<1 ])lo:-:t certaillly mllst hayc ('olltribuied to still further defurm the 
older rO('ks ill the Eastel"ll part of the Tomhstone area. 

At OllC point ill the "\Ve:stcl'n Tomh~tollc Dbtriet, where its contact with the ~r('­
~ozoic hed:::. is (·]early cxposed hy stream action, it incll!(l('s llW11Y (luartzite frug­
lllCllts and the ~lrsozoic ucds in places arc epiodotizccl awl garlletized. Blocks of 
Xaco lilllC':-tolle brought up from (lepth~ on the cOlltact, arc marbelizecl, silicified 
nlld garlletizc<1. 

At 110 poillt ha~ tllis qnartz monzonitc porphyry becn ohsen'c(l in direct cOlltad 
with the quartz monzonitc llor baY(~ xClloliths of the latter been fOlllld in it. How­
e\,cr: dik<.'~, a little more ha~ie, hnt vcry silllilar ill character cut the quartz lllonzo­
lIite a])(l are of frequent and ,yidespread occurrence in the sedimentary areas. It i~ 
probahl~' n c1iffC'l'clItiatr from the same cle ?p-lyil:g magmatic reservoir "'hich furn­
ished the 111<1 trria 1 for the quartz mOl1zoni tc ; O"'illg i b (1 ifferellce ill texture, 1ll0!"t 
]ikely, t(l more rapid ('ooling at :'. highcr level in the olcIer formatiolls, 

Most of the dikes obsel'vrtl ill the TOl1lhstollC arca havc roughly llorth-south 
strikes amI n~ stated appear to be related to the stagc of magmation which produc­
ed OlC quartz 1Il0]lzonite porphyry. ~lorc('Yrr, the fi:3S111'e system which determines 
the course and po~itiOll of t11e::;r dikes, as will presently be seen, also later aeted a:::. 
controls whi('h drtermilled the 1)ositioll of most of the metalliferous veills of the 
rl'(lmhtOllr ni~trjd, . 

The dikes of 1110re aeidic type occur c itting thc rpper Cambriall formation in 
the vicinity of the Emerald amI Sih-er Plullle mines, about 2 miles south aEd cast of 
Tombstolle, 011e of the:::e tho lIOt traced ou t, should IJass close to the shaft of the 
PJ'ollJptrr Mille. 

,A large oblo!lg rhyolitic pol'phyry sto<.:kappears just east of the Tombstone­
Bishr(' lJighway in the sOl1thern part of th e Tombsto1le Hills. 

Fe!s i1 ic or rhyolitic IJOrphYl'ies appear alollg the higlm-ay ncar Charlestoll, but 
11either the~c 1)01' the prececli11g' aeillir intrusiolls have beell determillecl ill age, tho 
(',-idcllt J,y post-':'Iesozoic. and all appear older than tIle quartz mOllzonite EQrpllyrr 
dikes. 

III the last named loeality dikes, sills, fluw:s alld agglomerates, mostly aeidic, 
tho some are dioriti(~ awl alHlesitic, therefore illtermediate, occur in dbeonnected ex­
l)osm'es, Sllp:gCStillg by their position and relatiolls, that they are renlllallts of all 

older Tertiary series,' alld alltidatillg the ll<.>arby quartz monzonite porphyries which 
:lppear to cut them. These last may be, therefore, rClllllauts of extensive sl1eet:=:; 
"'hieh Ollce ('oYc1'ed the region. 

Suell flows dissected into remnant hill~ lie a few miles. 1101'tll and east of tllc 
'f01l1hstollL'S, <1m1 wcll may reprrsent ol1t1ier~ of formatiolls Ollee oycrlying the ~leso­
zoi(~ bl'd~. no\\' upliftcd ill the body of the 'rombstolle llill~, from which they were 
:-;t I'i)ljl'~d by erosiOll. 

A ~ll1all an'a of Quart('1'I1al'Y basalt O(,(:lIrs abuut 2 miles east of TOllllJstonc on 
1hr IligJlway to (:l C(,SOll, :l topper camp ill the Dragoull mUlllltaill~ about 16 miles 
('(1st of TOlll h~,;1I)II(,. 

,A ddailc(l ~tlHly of the l'elatiye ages of thrse igncous rock~~ and a comparison of 
1 h(,i1' petrog-r:1phic I.'haraders !"hould throw 111uch yalllable light upon the Tertiary 
llistol'Y of tllr Tomh~,dol1r rrg-ion a]1<l thc fOl11wtioll of the ore (lcpo::;jts. 
GEOLOGY ~\;\J) OHE DEP()SlTS OF 'fIlE "\VESTERX (itIELLGREX) AREA 
OF TI IE TO~l BSTO~E DISTHTCT. 

The "\\Tc..',stel'll area uf the Tombstone District is rolling to hilly and between the 
z', 
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H.eport Oil Mel11:rcl1 ~l : l1o-By c. J. S(n/c, Ph. D. 

lowest alld higlJ(·:-;t poillt withill the lllillc(l area i::; a diffcl'(!llCe of appl'OXilllat.elr 
4;-)0 fc('t. Except for oC('(l!')iollal patches of dctrites ;lIollg the foot of !')lop('s HlJ(l ill 1 
the buttOlllS of dr(l\rs the rotk fOl'luatiolls arc well expo!)cd . .llJill l J't:3 ul "~' lIl'l ' i.l ( , LJ 

~l made 0?(,l':3s,ihle by m~I2~ E~~Hl~ .. \dUd~SQllllC<.:L'-\~th_...tbe .. glig·J~;'fOll-'fv)pl>- ( L l'/: " 
...stOliC lllginray. (::)ee 'IopograpI11tal aIHI Gcologl(~al ~Iap of the \\T cstern iombstollcL ~ 
District, appcnded to this r~port). l 

The we;;;tci'll a11(l souther~l p.art of thi.3 area is undcrlaid !JY. a quartr. mO!l:-ollite I 
POll)hYI)'. The llOrthcasterll IS floor~d md flankecl. by a gramtol(l ror.k, .cl.as~lfled a:-; l 
1ll0llzolllte. Bet WCCll tllCSC two al'en~ IS a b~,lt of Se(lllllelltary 1'0~ks-::;urflClally mo~t- \ 
1)' !\lesozoie; sand~tolles-with two or 1110I'e belts of shale interbedded with thill l 
samistolle plattell,-:11Id with olle exposed ZOllf of limestone. 'fwo outcroppillgs of 
Palcozoic lill1e~tollc OCCU)', OIlC Pennsylvanian (Naco) ill age~ to the 11orth; and the 
other :Jli:-:sissippian (li:~('nbrosa) in age, to thc cast. A ~1l1all area of 1Iesozoic, not 
illdicated 011 the map. also occur~, just 1Io1't11 of Fnclc Sam IIi1l, sUlToUlHlcd by t})(\ 
quartz lllOllZOllitc pOl'phry. Paleozoic rocks arc believed to underly. in their llatural 
rclati~ll. the major portioll of the area covered h:" the ~Iesozoic scdiments. The :J1e­
l:>or.oic ~11'ata have a gellcrally gentle and rolling clip to thc northward. The Paleozics 
arc slightly at va1'i.m r.e ill dip. 

Several 11orth-south dikcs, appearing to be a little morc basic than thc quartz 
mOllzonite porphyry, the largc.3t reaching 20 feet in willth, cut the sedill1ental'ie~, 
and Olle ohserved. conti11ues 110rthward into the granitoid mOllzonitc for some dis­
tallce. III a single kllown illstallce~ in this a rca, onc of the dikes follows a fissurc oc­
cupied b~" a vein, but does not appear to be genetically c011llccted ,,"ith it. 

The dikes show off-settillg hy cross-faulting' and may well be studied fol' the lig-ht 
this may throw upon thc dispJal:emcllts 0 f veins. which likewise show some fa11lt­
illg. }'or 0x[1111p1e, the g0neral opinion is thnt t1H\ ~Icrrimac a11(l Free Coinage veins 
are part of the same l1orth-.3outli ore body, di!'pbced hy faulting. ' 

The contact between s.edimeniary anel ip:neous rocks. from surfacc examination, 
,,"here ohscn'e(l, appeal' to hc intrusivc, tho it secms highl.'" p1'ohahle that Intel' 
1ll0ycll1ellts~ s11ell as wOllh1 produce the fissnre s:Tstem~ ('ol1taillinp: the veins, 111nst 
hayc ('a:nsed some di ~place111cJ1ts , probably ]'('sulting in fracturing alld brer.ciations 
al011g' them. It ,,"ould he well to determine this fart in cOllllectiOll with the llol'th­
:;outh, main contact. between the quartz mOllZollite porphyry amI sedimentary for­
JI1:lti·ms. Oll the :Jlellgrcn ground. 

rrhe ores OCCllr mainly ill master fi~snrc~ or she~r zones, rongllly in common 
north-south strike, with a deeided telldency to 110rthcasterly departures. This like­
wise is true of the t1'e])(l of most of the vein fissures in the Eastern area of the Dis­
trict. Their clip varies from 90 degrees ,to ::IS low as 50 dcgTecs w'e.3t-ward. Cross-yeills 
likewise 0('('111', ill which there is less rege.1a1'ity ill dircdioll ancl dip, alld less persis­
tcnce. Thc YeillS O(,("11r in hon1 the sc(limcniary formations and thc quartz monzo­
llite porphyry, (Sec attached may showing thc Veins of thc "\Yestern Tombstonc 
Di~tl'id). 

'1'1Ie aYC'l'ag(' wi(lth of the v('ins mine(l ill the ,V('ste],11 arca. so far, has becn 
:thOllt ~ to ·1 feet. tho. sOlllrtillH'S in plaf?e:-:, wi(l('nill~ to a~ llllJ('h as 10 or 12 feet. The 
walls \\'il.llill thr ('OJIlP;IJ';ttiy('ly shallow (h·pihs to whieh nil' veills h:\\'c 1>(,Cll mincd, 
,\1'(' JI(·itlJ('l' skll'pl.\" cl('fiJlccl h~" !'lickcll;)iclillg 1101' hy gonges. Thi::; is al::;o true of somc 
.of thr yeill~ of the Eastern area. 

The ore~ ;lS deep as mine(l, or to watcr level, a11(1 to a ])l'ovel1 depth of 34 feet he­
low. arc oxi(lizt'<1 or sC'('ondalT. :::i1yer-gold orcs. The silYer occurs in the ore as a 
(·11101'i<1r. io(liclt'. hrOllli(le a11(1 'o('ca:;iOlWll~" a ~mall a11101111t of ~ulphi(1c, usually -10;;· 
as (·hlm·ide. Yalla(lillll1 i~ sOlllriilllcs lloti('rahl~r presC'l1t; iro11 and manganc:::c oxides 
0('('111'. rarcly al1l011lltill~ to nlOl'C tll!ll) ~ +0 8 per rent, g-enerallr merely sbins. Some 
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trace~ of leau ill the fOl'll1 of .\lillll'titG. (Lead Chlol'o .:\l'~l'llate); Ceru:-;:-;ite, (Lea(l 
Carbollatl'); 1\ IJgJ(':-:it<'. (L(~ad ~1l11dJate); :llld PYl'<lJllurphite. (L('atl Chlol'O Ph.os­
phat('), are o<.'ta:.;iolla1Iy ()h~cl'\-ed, aml Ileal' \\-;1tcl' 1(IY('1. :.;mall hUlH:hc~ o~ ~)re rUll1111lg 

as high as 9~'~ ill lead, bave bCCll ellcountercu. Copper carbonate:; awl sIllcates occur 
ill traees. _ 

Tllc g,mg"uc is altere(l country rock quartz and sOlllctill1e~ haritc~ or hcavy-~par, 
ill :1ppl'l't'i,ahle amoullts. The a\-cra~(~ siliea cont21lt of orcs ~b!ppl!d 11a:-; ;)~/';'l about 
74 c:C 

).IallY of tlt~ sJJallow ~l!l(:;lf':', (,]' w:1s11e:3, uf the area appear to O\YC their redilin­
r;n' ('l)ll1'S(,S to 1iI~e:-; of \n!aklle~::; detcrmilled hy the po:-;;ition of :.;ueh ~trudul'e as 
fault. ~hl':II' :tll(l lJl·l'(:(·i~ ZOlles .wcl to illterfol'lllatiol1~l tOli!arts. The fJi'IE;ttiollS ~lld 
:.;trlldllrc~ 1]) :';11('11 po:,itillllS are llsllally more or less obs~ur('d b~- alluyilllll <lml they 
:.;llollU h:- l)1'()sp cdc<l carefully a:=: likely places. for veills, chutes, or lC:3s rc~ular ore 
bodies. 

Thc ,r cstcrn portioll of the Tombstonc District_ is lar,Q"eh- _11ll(lc'-~I~pe~ . ~ There 
has IJl'L'll 110 :::y;~tellla ti~ developmcnt of thc 01'C bache:; allu 110 del'll lllllllllg'. ;\ 0 cen­
tralized 'YGrkiII~·::i for large >3tale opcratiolls. such as. cross-cutting tthe tountry at 
depth, for a 1llain ,,-ol'killg ::;haft, to transect tlle parallel nOl'th-s.outh Yeill sY:3tcm and 
thc (\Cye]oplllellt of thc:-;e \-cins along their (-,lltire strike. 

Then: is ]itt]\.: doubt that blmd veins ,,-ill be encoulltered, wllell cross-cutting at 
dt'])t]1 is dt:lIc_ 
COX'.lT:'G..:'l.TIOX OP TO~II3STOXE OnES BELO\\~ THE LEYEL OF PER~rA­
~ l~S'l' '\ r ..l"i'l'EH . 

.At the timc of tbe ~ill]jllg of the Boom sllaft to · the 1000 foot level (Sce parE­
eu]ar~ ullder di::;t:u.:i::iioll .. \\"at el' ill tllc T Olllb::;tolle ~Iinil1g Distl'ict'~), actiyc work 
ill OpL:lllllg 11p :llld lIIiuil1g of t.he orc belo\\- water-level ,,-as ill progre~s.. Extensive , .. 
bodI<.'s uf ore uf good gl'ade \yere fUll1l<.l. allcl shipments \,ere bei]l:; macIe from these 
orcs belOW \Yatcl', at tile tillle of the la~t lJ1ll1lPiug operation::;, 1906-1910. ! 

.A l'cyjew (E_ auu ~l. Jour., JUlle 15, 1910; IJage 161) of the <l1l1l1l:11 report of the 
'l'omIJ::;tunc C'ousolidated ~lille;:; COllllJilllY, 'l'ulllb::;tone, ..:\rizouu, for the year ended l 

\ 

~ept. 6U, l~U~, :5et.5 fOl'th the results of llllllills' below "-[lter-lc,-el for the year. Devel- . 
OjJldl:lIt [0 Tll-':: e.dl'lJt or -l,j{J h'd ,,"as dOlle, 1ll0:::.tIr on the Contemioll Group, the 
mill operatcd. alld ores and C(lll Cel1trate~ ~llippctl from 7GU-oOO foo t lcvels. "Dllrillg 
tllis period were }lrodlleeu i.lll<l tn:i.1ted 1;3,070 tons of ore of\\'hich 10,610 tOllS were 
milled <.tlld 4,-100 tOllS ,,,"cre ;slllclted. Of the millillg orc 44-4-:3 tons \yerc zinc ore and 
(\\-Cl'ilgt':! (J.O-! o;~ _ gOld, ]0.5 OZ_ s ilver, 13_0 pCI' C(,llt lC:1cl :1nd ~~-G per C-Cllt zinc.*****". 
Thc hllik of tIlc zill(~ orc was milled betweell the 100 aud SOO foot levels, in tthc Silver 
'rhread m111~ awl \yas sulphide. 

It i:.; J'cportctl that ill the Lucky Cns~ mine, one chute of ore, in tight gronnd, 
wa~ mincd. to a dcpth of 200 feet below "'ater, operations ceasing at that poiut when 
100::;(' £!,T011lId, adlllil tillg the water, was euto1ll1tered. 

Pn';';('lIt dCY('](l))Jlll'llt 1ikewi;.;e :.;110\'\::; ort' lJ()<1ic~ to a11(l into the water. i11 mallY of 
1hc lIIilll':-5 ill both the Ea:-;icrll awl \Vc~tcrl1 parts of the Di::;triet , th~ fol1;)\\"illg bC'illg 
:';()}I)(' or tl!c'llI:-('olllellti oll . (;1':llltI CC'lltr:l!. LlH~k Snrr. Emerald. \\Tcst Si<1e-East­
('I'll :11"(':1: Sla1(' (d' ~biJl(,. S:1l1 P('dro, LOlli~e (Halldo1ph), Fox, 13(llI:lllz:l, .Jo~('ph No.1, 
('t ('.- \ \' est r1'l1. 

'fht' f/)I1(l\\-il1 ,~ C'x('rrpts from tIle report of \\~. P_ RI:1kc, (Opns. CiL "Tomhstone 
:11)(1 it;., :'lillcs") flll'l1i sh ,-c ry c'(IIJ1'lnsi\-c c\-idellCe of thc persistellC:c of TomlJstollc 
ore:.; with dC'llth :llld illto tl)(~ \\,;lh ~ r tahle. 

lTlldc'r t1)(1 r:1p1ioll thc "("ontC'lltion ~rillC." Dhl\:e ~btes :-
"111 thl' \\'iJltrr of thr YC:11" lSS:2 T ma(lr :111 C'xtcnrlcrl :111(1 rarrfnl ~tlHlv of the 

working;.; of tthc COlltrl1t(()11, Hra(l Cenh'r :11H1 Tran l Jllillty :'\rin('~ i:l (·Qr.111any with 
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tlle late .:\11'. haae E .. lame:::, the cllt;illCer aud :sm'n'yol', alill 11:1\,c llotes of the lode 
alld ore b()dic~ awl !'tol'cs. I \\'as able to tracc thcse ore !Jodie.::; frolll the surfacc to 
the GOU foot lc\'cl, .ill:-,t ,lh()H~ tbc water lille. awl to pote their cOlltillllity and satb­
fadory ('\,idcllCC of t.ue dO\\'ll\\'ard cxtellsiOll of tIlt' lode amI its orcs into aml below 
thc wat-rr. I was 110t present whell the water was. lo\\'cred by pumpill~, but ill com­
pany with Mr. James IwJ l)l'cyiou::;ly been to the l()we~t \\'inze on the lode and saw 
a stn))}g )ode of quartz cxtending into thc \\'a tel' . It hall thc appearance of being 
1(,~lched out at watcr leH'l allll for a fcw fed aho\'c it. as if b,- :-;easonal ehange.::; of the 
wat<'>l" )('\'01. the orcs hall bcen rClllo\'ccl. 101\"i11:: a c(']]ubr ;l\:eleto11-111a:::s ~f white 
OI1<1rtz. TIle infere11l'e was una\'oidnble that £'1'€-ater dept11 under t11e water would 
show good ore ill the lode." ~ 

., r..c.iLe (·Q~!;'.ensus of opin1011 :-tntl statrmel1t by competent obscryers :mel judgcs at } 1 .2 7 
that tilll<" awl silll'e j~ t12.:.!t or(' .. \'alllr~~\'ill hc n2..~illt;~_i_~I5'll i.l! .lleptl!. Tb5~.~~ Ill): be-'ll 
lief. <11:-;0. It is based UpOll the k'lowlecl .ge gaiJlrd as aho\'e stated awl upon the fact 
tklt rTia\'(~ rrrentl~' Yi~it('cl different parts of the GOO-foot leycl of the mine, "'here 
\\'inzes hayc been sunk to and illto th(' !!"J'nuud now coyercd bY water and have secn 
~,:('od ore t hcre. ';( , w 

Other points at \\'hich orc has bcen shown to cxtellcl to alld helow' the \yater were 
Yi~itcd by 111<'> in the extrcmc cast \\'orkings of the Contention on the GOO foot level, 
where two \yillZeS ~how good ore. 

:.' At .::;cycral POillts where miuil1g operatiolls ou ore-bollies haye rcacheu "atei' ~ r 
leyc), the c\'idcllCe of tOlltilluity ha\'c bcen highly satisfactory. l.LJL011l<.Lbe. ,:1.lLan.o-
.!l..wh- jll_1!)i.~~il1gjf.Jh<;_ . Dr.£'.;;3_ .S..9JilJcrall)~Jonucu.abQy.e. \}"p'ter .. <.lirl not extend \\'ith equa1 
xnlllo we.lOj\~iL::;_J..cH:+,\· It i" geoJog-ic-all:: eei'tain that the pl'e:3Cllt sHrface lc\'el of the 
(:ountry is much lo\\'cr tlH1.l1 it formerly \\'<1S, this lo\yering or cutting <1\\'ay beiug the 
r<.>~ult of lhe mi.~hty cro;")i\"c a~cllcies to \\'hieh Arizona bas been subjected. The all-
(.i(>llt ;,;uri';tCC \\,<1:-' pJ', )l)ahly ~oll1e hllllclrcc1s of fcet h1~her than 110\\'. ::-0 that the ore 
deposits we ]WYC 1) CC11 ahle to millc \\"erc Ollce below the wat<.>l' . . And if we lower the 
\ytl tel' artifi(·iall.'- we 111<1." e;q)cct to 11l1COyer orcs as rich or ri<:her than those uncov-
ered 11y thc gT~1flual suhsiclcllce of ".Le "ater from natural causes. 

This qucstion of l'ontinuity i)f ore belo\y \Yatcr ha~ bccn much disClI;;.;:-,ed, That. 
the orc ::;hould SO continue, th<:ol"rrj(·all.'T has hecn sufficicntly stated allli :-;!,U\\,ll. Bnt,... ! 

i~ is 1l<r.\" a ma..tter or fac;t rtlth~l' tk\l~_tlleor:r. \\rhile not pr~:-)c:n1 "hen t!o(~ two ;rl'eat~) 1 
plm11~\\'el'e jil n('ti~)~~. Olle arflle n1'~11id CClltral, and the oth(~r at the e(mt ~!,4 ion, I (! 
am most creditahly infol'l1lell tIt;)t i~JC \yater was drawn out. enough to permit of (I 
\yiuzes bcing- ~unk at interyals below the 600 foot mark for the purpose of testing! J 
the lone. Owing to the broken charader of the ground. the water reccded at pOillt~ 
quite remote from the f'hnft~ ahnost as fast as in the shafts, 

I-Jj~h gra(lc gold ore \\,<.IS fOlllHl in the \yinzc upon the east le(lg:e, ahout -100 feet. (iL;~'f 
ll.orth ,(;f the C01!tcdi01l pU1l1P ~llaft.:-~\ l,:!te.r fr~m . tl~e tl:e11 rrc~ic1el.1: of the Conten- \ :"(','{ 
flOll (mllpall.\'" stated that at a depth of I;) ft'd III tlll~ \\'lnze, "a drift '>\'a .-3 run for~" . ( 
disttll)('e of HO frd. and that tIl!' ore ta.JS,C:!1 t11el'rfroD) an'J'ag:('ll 0\'1'1' $100 jll gold pl'J' /I"?.A. 
tOil." On' of cx(·~'llvjlt .~T:lI1(' \\':):-; f(mJid Ii} otllei· '·\\-iil/'·~.~ bli'Ctllis \\'illzc· ,,'as' the "onl\' : -. , 
mle ill \yl!i(·h ('()JI:,idcl';lhle drifting' was clone .. x ' ~-' 

AllotlllT letter: "\rc are l'1ll111illg a drift Oil this west lecl~c llorth\\'arcl from the 
hottom of the \yilJzl' Oil till' (jUO foot le\'(~l, all(l arc !.!ettilW a tr'O()t! :::lHlWiIJ" (Jf ore an . ~ r-- t", 

(l~say frolll whieh. n.'cciyccl that lIlorning SIIO\\'C'd :2~.G OUl)(!l'S ~ih'er awl :L9 OlIllceR 
g-old: or a total \,;1]11(' of $11.~·L fi!.!lll'iJl~ ' sihrr at;)O (:ent~ 1)('1' 0111\1'(' .... \Jlother a~~av re­
('eiYcd today also ~h()\Ys thc ~~ll1e ~triki"ng- hj~h proportion of gold to :::;ih'er, \\=hich 
\H' (l1'(' filltlilll.!; to he tIl<' 1'111(, Oll \\', 111'1' lc\,<.>1." 

Hefcrrini to t])(' "(irancl ('entral ~rin('''-hr gi\'('~ the fol1o\Ying imporhlnt fnct~ 
ill n'ganl to thc extr('lllC ~olltlH'rll portio11 of the COlltrllti()1l loc!e:-" ':\lr. Gage, as 

lit 
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Iy (':--;tahli~h('d hy the dikes, apparclltly \'cry closely rclat<.'cl to nil' clllart;.~ mOllzollite 
porpliyry, \rllil'll llOt OIl!y cut the .\le.-)ozui(: strata, but abo t.he (lllartz IllOllzc)llite, thal 
the qU:t!"lz lIl()l1zullite porphyry is yuullger. This \\'Oldd t11rl1 tOllllrct the forll1atioll 
of the 'l'umbstolle ores with magmatic Slll'!;ellee which plated the qnartz lllOllZollite 
porphyry and, therefore, otclIlTed as a late pha~e ill tbe formatioll of the :fertiary, 
·l'()lllh:-;t(ll\e-~lllle ~loulltai11 Hallge. Furthermore that it was \'ery late, i::; illlheated by 
the f'lllaU a1ll0ullt of (lcforlllatioll fOUlltl ill the Tombsto11e orc bodies. 

The forlllaiioll of tLe llorth-::;outh Sy:;telll of "eill-fissures is attributed to loss of 
volume ,,-ill! the llla;:;:-) of quartz mOllzo'llite porphyry, due to los::;. of gaseolls turgi­
dity awl shrinkage il! eoolillg, rcsultillg in ~('ttJillg aIHl eracl\:illg .ill the upper ZOllC, 
ill adjll:-;tllJcllt; effectillg not ollly the upper already eOll~calcc1 pnl't of the quartz 
mOll7.ollite porphyry but C'xtelHlill~ to the im'luding sedimentary formations and the 
quartz l11011zo11ite. Later a momentary resnrp-ellce led to the upwelling of fresh lava 
allu the fillillg of lUallY of thc~e ~hear or fi~su]'e planes :111(1 some of the oleIcI' fault. 
plallcs and the formatioll of dikes of very 2illlilar composition to the quartz monzo­
llite porphyry. 

Following very close in scquC'nce UPO!l the formation of thc.se dikes, a final 
depth c1iffcl'elltiation of the mOllzollitic lll~: ·llla le(l to all upward migration of solu­
tions rich ill metals~ nml orcs were deposi Lcd ()!I the '\,"aIls of fi:ssures, ill part alreaLly 
ocenpied by dikes; ill the (likt's '.\,here fradl'.l'ed. f=1J('a~'('rl or l'l't,('C'i:1tpcl; in replace­
able beels, in breccia zones along the fissures, and in the anticlinal structure.s. 

ZOXAL AHRAXGE~IEXTS OF THE :JIE'r.ALS AXD POSITION OF THE 
MELLGREX YEIX IX THE ORE COLU~IN. 

Four widely spaced, great metallogenic periods, the results of as many distinct 
regiollal magmatiolls, are recognizeel in t11 e geologic history of Southern Arizolla. 
These ma!!,"lll:lS \\,('1'(' copper rich alld the c;;our(;e of the deposist of the lIoted call1p~ 
of tlle g1'ed "Coppcr Belt of Sonther11 J\l'izolla." 'fhey abo produced rich and size­
able deposits of ~old. silver, leatl amI. in eertain phases, considerable deposits of the 
rarer metals, such ns Yanadiull1, Inolyd('JlI11m and tUlIp:sten. 

'rhe pl'e(lietioll "She'll go to copper \\"itll depth,'" oft ell heard expressed by min­
illg men, ill discussing propertics ill Soutllern ArizOll<l, "'hell ores. in surface SllOW­
il'p::, awl ill mil1c de\'elopments are gold, silver, lead or zinc, or combillatiolls of these 
in \'alue, i~ a recognition, bnsec1upolllllany observations t11ruo11t a wide extent of COUll­
try, of the almost illval'iahle OeCUlTellCeS of cOlJpel', where conditions for ore formatiollS 

, haH~ obtained-most illlPortant in its hearing on the matter ill hallcl-andalso~ implies 
a dearly marked tenclency ill the deposition of the ore mineraL; to form a zOl1al a1'­
rallgCll1Cllt of the mcta1~ .. In this arrangement of the metals. that of lead. zinc anel cop­
per usually arc the most definite. These Z01les are gradational or overlapping 110\\'­
('\'e1', elllci sOlllctimes apparently there has been a telescopillg of the zones of deposi­
tion. This tellc1ell(:Y to the s.eg:l'e~ation of i he metals ill sequence of depth-zonei3. may 
1)c e~:plaillec1, if it i:::. asslllllec1 that the compollnds of the se\'el'al metals took place 
llJul('\' diff(·l'rllt. llllf· lIlore or less critieal temperatures amI pressures. ,Vhile 11le gra­
duatioll ill telllprl'atlll'C and pl'e:::'Sllre l'cf]llirccl to bl'jll~ [lbOllt this. zonal <lispositioll, 
most lIa1urall:- should he a fador of dcpth, lcnding- to the super-imposing- of OIl<' 

lllrt:d zolle upon the othcr; the ::~Ul1e grnclllatioll ill temperature and pressure, it 'lp­
})('tlr:-:, lllay tnk(' pla('(' l:ttrl'all~-. or ex-('elltritall~-. .illd~ing b~- the pcripheral positioll 

, of the (I)'C'S of other metals, to those of copper. oftell obsen-cd. . 
PlI<lel' [l ('cwrrillg" of rO('1\:, sllfficie1.1t in thic1\:lIC'ss to fllrlli.sh ample vertical r~l:l!!e 

hI whie]) to (l('\'elop amI to sll~tnill a ~l':l.c1ual ~J'a(latioll in temperature awl })l·essurp. 
tll(' (lllh\·a]'(ll~· diffllS(l 01' llli~rati;!~ il1ilICI'<llizillg" }I)'otll1ds fOl'1ll a diff('l'entiatrc1 orc 
mngllla, woul(l find 1ll0st perf.:!!: ac.1jll:::.tlllents ill zones-and m0 . ..;t (j( fillit~ :IT'.(! dl':trly 
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J'('('o ,:!: lJi Zl'd ('XI'lT~_-; iull ill fissl:l'es with dl'filJite ('(Jilt rull i II;..!" walb, III ,..;uth a nse, i: 
tIle 1I1'I'l'1' purtioll (If the ore zOlle has lIut licell dl':'troyed by l'rosiol1, the sf_'qIH.'Ilt'e or 
metal:'. as deptli dl'n~loJllll(,llt ill lllillill~ is l'arrie;J Oil, ",ill be r(l\1~hJy ~!~ fnllo\\'s:­
ll}ljll'l'lllust a l'l' ::; idillill of (lllartz :lllLl gulu, or gul(l aud ::;iln~r; l'h~\ll~illg dO\\'ll\\'anl to 
silyer-ll'ad-guld, u::iually with SOllle autil1lullial (gray) copper awl ::'llllletillll'S with 
('U I1sidl'r<t hIe lll:lll;a uese; t h ell to lead, ,,'i tit del'l'l'ase () f a::,::,ot:ia t ei.l sil ycr a l1l1 gol(1 
\'.dlles; IJ~'xt to lead-zilll'; thl'l1 to lead-;jue-cppp::r alld fiually to l'Oppel' inm ore, Tlw 
jlrilllary form of these orc::; i~ tlj(> slllphide, The ~('l'ial Slll'('C'::::-;ioll of llld:1l::: ill depth 
l'ould be l'arrie(l farther, but has 110 spet'ial applil'<ltiuu here, Erosioll::ll :3trippillg, 
]lust-llll'tal fai.IItill!; awl erusioll, lllay haye bruug-ht allY uf the~e zunes to the snrfacc, 

Tlli;:; zolwl arr<lllt!,'l'lllcllt uf the llH:tal:3 may ha\'e oecn ill a large llart ohscured 
by the destrudiull, leadlillg auLl dU\\'Il\\'ard llli,~.!,Tati011 amI ret'ollstl'lH.:tivll of tile ore, 
\IJldu the oxidiziug iH:cioll of de;o;ecmhllg gl'ol1lHl \\'ater~, 

Tile telJ(lell('y to zUlJal ,1lTall~CllJellt uf the metal::; also lllay he iuterfered wit.h, 
dnc to the rapidity of nseCllt lIf thc lllaglll:1 aiHl Ileal' apllroal'il to the surfaee before 
depusition ill a l'l'::;triete(l IWl'izGll, lealb to a tch'sl'oping of tIle zOlles of metals, 

... :\llll agaill, the zone.::; of metals may be cstabli:::hcd ill a lateral or peripheral 
Jlo:-:itiull. ill approxilllately till: ~allll' depth l.llalle, llue tu tIle Yaryillt!' po;::.itioll vf con­
duit;:; (:olltl'ollill; the ore furllling solmiolls, l'ebtiye to the ::,oun:c or l1lilleraliz~tioll. 

~lore()\'(.'r l'tHl<litiui1s are ::;olllctillle::; obscn-ed \\'hi<:ll seem best explained as due 
to a ~hiftjl1g and c1e:'tCllt of the ZOlles of (lepositiou by oyerlap of higher npoll them .. 
~\'l:-:o, a l'e\-er~c <.:(mditio11 is sometimes obserycd, SE'clllillb'ly produced by magmatic 
r~-:-;ul'gelJ(:e aml ore;:; of a 10,\,(:'1' ZOl1e thus lap UpUll orcs of a higher zone. 

TlIe::;c ub:3c'rYcd fad:::. clc::;pite rec:oglli zed departul'es from the nOl'llW l scqnence 
ill the zolla l .1lTitl ig'l'JJJellt clf the IlJctal::i. eX lJ.iaillcll lJ!, mure or le::i:3, theoretical deduc­
tiOll::;, find valuable appiil'atiul1 in lll~my cases alHl ortell provide criteria by ,,-hich the 
]lCl':,i:-:tcIJce of ore ,Iud Y~llue;:; in depth may be jud;.::cJ and illi.1iees as to \"Dat changes 
ill tIl l' lllelals l!lil)' be cXj!cl'tell to take l)kl'e, a;:; llJilliJl ; is c,ll'l'ic(1 dceper. 

-"\s :-;tated bdol'c, <:llilllges of primary ores cOlllle<.:te(1 \\'ith \\'catherillg and ero­
:-;i(lll: the deco1l1po;::itioll. lcadlill!; alld rCL:umpo;:;itioll oi orcs, may ob,scure the origillnl 
zOllal ~cq\lcnce of the metals. leaving the oxiJized products of some ores pCl'(!hed, 
\\' h i Ie l'OllC'Cll tra ting 0 ill ers at lo\\'er levels. 

, It i;:;, therefore, ill 110 \vay sllrpl'isillg to finu-revie,','illg the facts set forth ill 
tll(' di!'l'll:::;~jOll of gcnesis of the '10111b:-;tulJC ores, indi<.:ating a ::::iuglc lllcbllogcnic 
episode, alld ores reiatc(l l1laillly to OIle <.:01ll1ll01l systcm of llOrth-suuth fis~ures, ores 
tlie result of a <.:ulJllillatillg ::icquell<:e of difh' relltiatiulls ill a single large, deep-lying 
1ll<1 p:llli1 , ill sub-acidic plJa~c, awl <.:ol1lp:uilJ!-!, the ucstl'ibcd orcs of both tbeta;:;tern 
awl \re~tl'rll areas, aUll fil:dillg them e:,,selltially si~11ilar or gT.1(btiollal-tI1O clis-
!-!,ui:-:ed by sl'l'olJ(lary ~dteratiol1 .. as llutcd, to i~l that therc is a deur <1n(1 dcfillite Dj~,/< 
:~d ~~~l' ()L tl~e_ lll~t~.~l::; alJ(l th.a~ tkc. Z~.!.I~ <!(urc d(:lJ(.)~itIOl~- is, of,gl::e':lt Y~i:tl~al 1/...,' 
~:!;:ll('~:-;-alJ(l l~~~~~' tItat the orcs ~ll~t}~~'9.!.c::'..!J.~~1 to C'OlltlllUC .tar _}~do~L,alJ.r , ~/ ~, 
~ ('~d(lI'~!1 li~~l' .!.0.: ~!::ii.o..!l, ol:--t11e l~~('st l('~l to ",hi(,It 1I1ilJi~ i!!... t~e l!i_:~!l'itt ) -
l~ ,\~1 l~~_ul .... Yo : 

ill tIll' Bisbe(! l'('~iOll the Paleuzoic lin!estul1c,s- .. :\hrigo, ~fartiJl, E~('ahrosa - ! 
:1)'(' tIl(' Ilfll'iZUll :-: t1:IIS 1':II' ,:-: llo\\"l1 tn, (':11'1'." tlte :'('11\,)('1' (11'-(':', 'i'II( ~ ('IIPI"']: ZOIll' to date, I 
1t:IS ;1 Pl'O\'('11 \-('1'1 ](';tl t II lc-!;:ll('s..; of 1:00 to hOO 1cet. !-'1I1l1(, ~(llrl ;\Ild !'lh'(']' or('~, 11ow­
l'\'l'I'. O('('lll' ill tl1(' ()\:l'r1yill~ ~l('~oZlIi(: ~1rat<1 ill tlte ~ol1tl1ca;t(,1'1l l'al't of the area, 

\rllile ni:-;hl'c is kllOWll a~ :\ ('opper C.llllp, til{JU :';;llJ(b of tOIlS of lcad-silvcr ore, 
\rith !'1)I1Jl' ZilH', :\1'(: llliu!.'(l allllilalh', The 01'1.'::; vi' the Jji;:;lJ!.'l.' Di:;tl'id df) llut u<.:elll' ill 

fis : ~l1],('!' OJ' ill hrddil1g-plallr drpn~'it~, a~ at TomhstoJle', IJIlt as md:1:,oll1:ltic n'p\;1C'c­
llll'!lt ],(Jt1i('~, TIl(' J'l'laliull uf tli(' karl ures to tLl' l'oppel' ons, ~o far a;~ k110\\'u tu the 
\';l':ll'l'. :I}'Pl'i.ll' io be di:-;tal or peripheraL 
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Til the TOllliJstolll' Distl'id, a~ }ll'l"'illllsl:' ~lltiwll; all horiwlIs frolll tht' Bels:l 
Quartzitc thl'll thc :Xaeu LilllC::;tollC, the upper lIll'llIiJer of the Paleozoic .3l'ric::; awl 
illLlndillg the :Jh'~(lzoic (Colll:1m:he) strata at the t~lp~ arc l'cpl)sito1'ics of ore, 

It is execedingly illlprobably, too~ tlw t the adual ycrtil:al range uf tur hyper­
('o)JlJer orc;~ ill the TOlllJ)stOllC area SllUlllcl he as grcat as thc kllowll l'olllbillCd 
tltid~lH'~::; (If tIH~ :-::edillll'lltary series. It may bc~ l'x('lu~i"e of the deep 1yinfr <:oppCl' 
ZOlle, :lppl'oxilllatel," a half of th:lt thitkl1l's:~. say 3000 fect. That it :.'ho~lll1 illdmle 
fOl'matio11s l'eprcsclltill!! the <.'l1ti1'c stl'atif!Taphit :'lH.:(:e:,:;iol1. hO\YCH'1'. Ilia:- be ex­
plailled if .1<'(:OU11t is takell of tlIe diffl'rellt. pO:-;itiull~ the yariOll~ f:l'llt-b1ol'l~s hold ill 
relatio11 to the sou]'('e of lllilH']'alizati()]l alld the \-:1;:iaI.>1e lleigllt of maglllatic ascent 
or ,yec1gillg--:\ll<l wi~hill a critic-al r:11lge Pl' ZOllC of temperature. 

Erosioll ill the lIUrtllC'l'll }>:-!rt (if the Ea=-,te:'ll (Buuker Ilill) area of the Tomb­
stOll(~ Distl'id has. it is illterprctecl. ~tl'ippecl Jl.\'\ay a considerablc part of the orc 
zOlle. so t llnt t1Je orc,., h(,n·in 'sith the silver-lead-~old zone-alld i'()l!~hh' between '=' ..... '- • 
100 :mel 800 feet ill depth, cnter upon the J ead-zillc tl'allsitioll~ or next lower llletallil~ 
zonc. 

III t1le' '\Testerll (Mel1r:rC'll) area, thr 400 fect of gold-sil\'cr ore!3~ takill~ the deep­
~,~t millf'. tlle Stntf.' of :Jlainc. :1;'; tYPl'. shortly bclo\': \\"ater leyel. are in transition to 
t he ~ilyer-1cn(1-,Q·o1(1 orcs. eqni',a1cnt of the upper 700 or sao feet ill tIle northern 
1,ortiol] of the Ei1~te'rl1 area. 

S01lle of the yeill~ of the ""-l'stcrll [lrca show eOl1si(lera hIe percllecl !"econdary 
manganese orcs, lllallifestly' hl'onght do\':n\'I'ard and cOllccntratec1 from a higher erod.­
('<1 leycl ill the metal ZOllC. The lllCll1g-anife1'ous si1\"e1' and al'gclltifl'rons. mang-anese 
orcs of the ~Olltherll part of tIle Ea:-;tcrn area. rl'presellt a still 11i611er horizon, ill 
SC'()llC'l]('<:', lyillf': a])o\'e the !,jh-e1'-~'ohl orcs of the \r c;:;tern area. As proyed in several 
l1lilles this manganiferolls zone is at l(~ast (jUO feet thick. 

C01J~idcrillg- the thi(·].;:11035 of the sen.-ral other ZOlles. broufrht out by milling de­
\'('1(lp1llellt, it p1'oba1:]:- i~ reasonable to asSl1lne a tllid"llCSS of JOO to sou feet for thc 
Zil't· ZOl1e; allowillg for a lead-zinc transitioll at the top and a zinc-coppel' transitioll 
helow. 

'rhe aboye thicknesses of C01lrse arc o:ll~- apPl'oxim[ltions and there is much 
o\'('rbVpillg clue to sec:oll(lary clJallgl';:;/8n 11111]('cl l~V: ~~ill1li~S"_J.\)_!lL-ili~ .. _!ll:111g~.!:i­
f~':'011~ r:u~H'~ (:jOU fed thi('].:;:; s.ilycr-p:nId zon :.· ~ -m~CJo teer: fcad.-~ih-(,1'-guld, SOD feet; 
:~il~(, 700-S00 fect, gives the tobl thickness of the ore zqne, or depth of ore column, 
l'nt .111 o\\"i II!.!· for cOPlwr ores below, in the 'l'omhstolle ~edioll, as..;z..:t:.Wlto :loon fe£t­
all to1<1-:111<1 it may be fOlllld to be greater, x 

TIle lliJg~~~-i~i~l'Ci,t}~ic\\;e(r"h~-'t]le ligllt of tlJis zOllal thidme~s of the hn)er­
('(lllpcr llletalli!' ZOlIeS and pl;wed ill its proper position in the ore column, on strong­
pl'rsistcnt strt!du1'es. ~honl<1 have bC'lo\v i ts ~l1rfi( ·j al Z011e (If -lOO-:)CO f(.'et of silY(~r­
;..;"(l1<l o::e:.;, a ::011(' of ]rad-silycr-f;o}cl, 800 fect in thickncss, followed hy e0111p1ex Ol'e~ 
to (1 Slll'llliSl'd t hid:llC~~ (If 700 to 800 fr.et. 

( 

DIl\\'II\\-.\rd ]eac~hillg uf the upper part of tIw lead zolle ~lJ()nl(l proclllee all ell-) 
l'ic'lllll(,lIt of the ore !Juely SUllle ~l)()l't clisialltC lJ~lo\\' the prc:-:<:llt le\'el of g'1'0Ullcl­
~' atl'r. 

'I'll(' c1<-J11 h, ill flll' \\T('strl'll :11'e:1, to ",IIi(,1l oxidization has C'xtl'll/~C'c1 i;-; 1 lllk1I0Wll, 
if it is tIll' sallIe :1;'; ill the E:htt'l'll ;\}'(';1 of tIll' Di ;..:trid. it i . ..; at 1l':l:..:r ,oa tl) ~()O feet; 
hut it is a :":slIllH'cl to he at ka<.;t ;jOO to (iOU feet to 1I('],::,i:->t011t primary :mll'ili(lcs. 
\\'_YJ'EH IX TIlE TO:JIBSTO:\E :JlIXIXG DfSTHICT . 

.ol\ lllllch di:-;(:lI~sed C1l1('stioll ,,-hl'll 'i'olllbstCllle .Jlilll';'; arc melltill])rrl i:-:; water. III 
the Fnst('l'll area, 1J11111pi!l~ is :1 l,ig item~ a:-; in ~illl ·:ill;";- the Boom ::;haft tv the 1000 
foot ]en'1. \\-1Ii('11 is al'pl'Oxilllakly -tou feet below \raler 1e"\-cl, :\ IH!J;IIJilig capa(;i~'y of 
:\ hout -WUU :'::<1110115 per lIlillUt<:, \\"as lICl'e,..;:..:al'Y HlJrler }Jl,:tk load. 
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SOllll: pa~t lli~tury of water ill the Ea:::terll area, with extract frulll t11(; repurt uf 
\Y". P. BI.ike, will be uf illterest. 
EXTIL\( '1': Tlle (:alll}> ,,·as at fir.::;t a dry 01lC. alhol llliIL~ were Iucatcd U11 the ri\·el', 
thus illYol\"ill(r the Ilecc:-,:-,ity of ;1n CX}H'IlSin' \Y;I!!UIl haul. Therc wa~ little ill the al)-/""'. , 

pearal)('e 01' thc sUITOUl)(lill~~::-' ut tbe ('amp to ~ll;.!";.!est the existcllee of \yatel', awl 
Wlit'll it ,ras strw:k ill the Snlplllll'et shaft. at (\ t"Olllparatin'ly :,11a11o\\· depth of 500 
fect, it was a :mrpl'ise tu all. Utller ;-:;hafts. illl·Illdillg' the CUlli:eutiull. Gr~1lll1 Ccut1'al, 
\\"e:--t Side. lleall CPllTcr awl Elllpin' rc;wli('(l \\·ater :--0011 after. awl dt'lllOlhtrate(l 
t Itat it was to be fOll11l1 at pl'~wl iioally the ~allll' len'l throll;!hout the ni:~trido The 
1lI i llt':-- :1 t this tillle \\' ere ,YU 1'1-:i 1::.: i II hi~ h !Trade orc bod iC5 L~ l' a boye W~1 i ·~r. a wI 110 
dUllbt was felt a .~ tl) ea~ily ~Illl;:]JiJli.!: £t Ot.lt awl (~mltill'..1111t; ,;(1\\-11 \\-111'1: !~ ·:-;jwuld be-
{OOlllC llC'Cl''''::llT. T;lc Grl.luri ('('11: r~:1 COTI1nam- i11~tallc(! :1 jil!(' of (lirL'd :l{Olill!.:" steam 
plllllp.' <:(1)lilh!.~,: Jai::,ill;.! ;,;;(I.lilJU ~:11Jmls>i11 ~-! hours, in.!o''-' the ~ll!'1Jl'i:-;e o(,:lI. thc 
w11hdl'u\\"<l1 of thi~ 3lll0l111t uf watcl' ])l'OdllCeclllo ap]>!.occi;, 1)1(: .=:ffeet. Tl " (_\.lltelltioll 
CUlll}lllllY ri;Ui l ·iit ill a i'b:l~ lIF 1:.:.' 11:<:11 (o1'l1i;311 IHlll1t'o., at <t_' expCU:3e 0:: vi.'oLi $L5v,­
GOO awl c:allable of l'ai:-:iu;.! 1,000.000 ,:!"allolls i!l :24 hour!'. and again pumping" bcgall, 
,\llel all atlelllpt lllatJe To ::-illl~, hut it ~o()n bet,1ll1e l'videllt that tb~ ('()1ubilll'(l capacity 
nf the }Hlllll';'; \\",l~ ill.\Ill'quateo The Crawl CCl1tl'ill then put ill a lillC of l -1-illch Cor­
l:i:-;h }HlU1l'S of J,;;'OO.O(;O ~alloll s ('apaeit.'-. awl at a cost of ill thc llcig-hbol'hood of 
~~U()ouUOoLJU alld tng-edllT thc two CUl'l1ish plants gained :--Tl'adily 011 the watcr an{L 
:-:illkill;.! lJdmy heg:lll. Hut lllllL'h y;llu(lhlc time h,lcl bCCll lost alH.l from a lad:: of ap­
J}j-'c(Oiatioll uf tIlc SCl'iOllSnCSs of the problcm. the rate of (liyidc!l<L:; hall g·OilC on llll­

dimil}ished. witiJout. rdaillil}g 1111 adequate r(,::;CITe for eOllTillgcllcicso Furthermore, 
t hel'e W;to": a Jaek of h,n'lllollY among- thosc ('OllL"erlled \yhith !>reyentc,J the uttaiu-
1]H'1:t {)f tIle hest l'csnlt~. 

.A depth of 100 feet below water ley~l ,,·as r('~rhcd, and it \y~s dCl1lollstratc(l 
that the Wlltl'l' ('ollld be {Oontrollc(l; that it \ya s ill fart. a bn::-;ill ,yhiC'h. OIl<~ C exhausted, 
(O(mld be held ill ehcck \,,;th a Il1ncicratc cxpcnditure fot' l>l:mpillgo Othcr mines than 
tI1C Gnulli Central aIHI COlltClltioll took ad ':~ll~tr:g-e of the re<:c::55ion of thc \yatcr and 
Ll'~!-'Ul pllsllil:~ dm':l!. l>l'o\·illg- the tOlltinu<':llC'c of the orc below ,,·ater and its excel­
lellt grade. Butll the Graml CClltral allu COlltedio11 :sItafts were ycrtieal. a11<l it \va:; 
lle(:e~;-;arr to Cl·O:3f:=.-tut for tlieir ore I;odie~o This was gOillg on aIHl \·ery riel! ore 
fUlllld that ill thl' Contentioll as~ayillg about $100000 pel' ton ill g.)ld. Fp to tl!is 
poillt o.Ia~-. J8SG) the ~itllatlOll \vas gOUt1. The lllilles \yerc still \\"urkillg" in ore abuve 
the \\":1t('1', ~,lHl it ll~d b(,l'l~ ("()jH:hl~iyel.r shmnl that the ,,·ater toul(l bc tontl'ollc(l and 
lllillilH~ go OIl ilHlefilliteh-. \\"1:('11 a di :~nstrO'..ls fire lltterh· dc:--trrn-etl the fille Grallel , '-.. .... . 
(\'11tr;ll Iwi:--;tillg \Y0.rk:--; alld IHll!!Pll!g plm:to r~I:'hcre is 110 (louht that the COlltcntioll 
])11111}l:-- could haH' IIl'I<1 the \rater ill (:heck alol!e after tl1i:--; <1i:-';;I::;ter, mltil other 
IllillolJiIll'ro'o ,ooldd Ilan' Ll'ell pHt Oll tIle Gr,lllcl CC;ltl'al. lmt differC'IH'e:; aro~c hctwCt'll 
tllp cUlllI,allies awl 1)l'I}(lill~ a oettlelllCllt of tlle~c the IlIUllI):::' wel'e stoppcd awl the 
:-,lI::ft:-- a llowed til fill. FilJally, illl"Ollgh the ("arl'Il'S:'Hl' :;;:-; of a w:ltclllllall, thc Cl)lltell-
1 iOll pIallt rook fire, awl it . .; {Oolll}lJ<:te clcstnldi',ll P{)~tl>ul!ed indefinitely, tIte work­
i Il g- () f t h ( , Il J i 1 ! ( '-; h l' 1m': \ \" nt (' l' . 

..:\ftl'r tllis Sll{°l"e:--;;-;ioll uf di;.;a;.;tel'!' scyeral 1l1l~1l( ° t:c:--;:-;f1l1 attempts to cUed the 
looll:-,oiiclati{)ll of thc Yarioll:; illtL'l'C:-;t.:-; w('rt' lllade, :Illd ill the Jlll'~llltillle deep mining 
;It 'l'olllhstCl!lt' \\"a:-; :--;11:-:1'l'llltvdo (L:\]) OF' E':\:TH.\( -T)-IlJ:-;e'l't:-IIl lU:!() a ,ol)ll:-:()licln-
1 jon of lllo . ..;t d t11l' jlr;IJIl'rtie:.; ill tIl(> Ea:-:tCl'll arra ,,·as ('ffcd(·d. kWnYll a;:; t!le TO~II3-
ST()~E ('O:\"~OLIl).\'i'EJ) ~lI:\T::\n CO~lP.\~Y. :tIl(l agaill :-:il:kill~ \y:.t~ ~t~llotrd. 
EXTJLHT PI?o(Dl HEPOHT OF \\'. P. R. COXTI::\l~ED, BELO\Y. -
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! 
'fltt' eOlllp<lU), ha~ already located a llCW shaft and has tompleted it to watP)' 

level. This shaft llH';lsures '/ feet by ~2 fect ill the dcar awl 1m::; four tUlllpartuH!llb, 
two for hubtillg alld t \Yo for pumpillg. 

'fhc ]llllllpS. arc supplied by the PrC5cott Stcam Pump CompallY of Milwaukre. 
They arc the tlireet aetillG t)1)e, triple cx.pam;ioll, with stealll cylillc1crs ill pairs, ?f 3~ 
iuches ,w(I ::n illtlles, amI 1;) iuehes ill dial1lrter. Diallleter of water plunger 13 111(.:h-
cs, stroke ~4 inthes. These }lUIllj}:-:i arc 33 feet '/ inchcs in lellgth, 9 feet 8 inches wide 
and more than G feet high. rrhe3e puwerful pumps will throw 1750 gallo11;; of wate}' 
per millute, whieh is lIcar]y GO l~er (:ClIt murc nWll the tOmlJillcd pmnpim,;- capacity 
of th~ olJ Grand Celltral aml COUt.Clltioll pmllp~. Thcy ,\·ill be placed at t1113 water 
levcl ill ('ham~ers exeavuted for t~lelll, anu two will be laid. dow11 there, Ol.e in re-
serve. . 

Other pumps of thc same typc have becn ordered alld are uuder construction, 
that are proportiolled to a 1000 foot lift and. \\'ill bc ready to illstall when that dcpth 
i~ reaehed. All of the nbO\'c will he stationnr)" alld the fallillg water lcvcl will be fol­
lo\\'cd dO\\,l1 by four n 'oyublc pmnps called sillkers. Tllf~e wiE llav(> 14 inch ~t('alll 
<.:ylilldns, water (~yliJ)l!l'r :.; 8 im:be.3 alld a stroke of 1~ inthes. E:H']1 pump w111 throw 
800 ga]]oll~ ])(.1' mimHt', an excess that is lIeecssnry to provide f '1' moving them ill 
succession \\'i~ hout .;;tdllping the disc:Jwrgc of water. 

Therc ",j]) be f01)1' 200 horsepower hoilers of th~ :JIo1Tison ::'o!'l'ugated. iuternal 
fUl'1lac-c type~ each ] 0 :!:ect ill diameter and 15.feet long. Crude oil will be useu for 
fuel. (EX]) OF EXTRACT). 

Following the <1bo\'c data, a resume of the history follows. rrhe Tombstone COll­

!'\olidated COlllpau}', \\'ith the above equipllleut C'ommcllerd sillkillg alld a depth of 
]000 feet was re:aebed. Three brcakdowll~ uurillg sinking c:ansec1 delays alld great ex· 
pellsc. A C1'OSS-tl1t f1'Olll the 1000 fout leyel to eut the ore deposits at this depth \\'as 
ill progl'es::\, but. the di::;tauec llecessary to reach thcm haullot beell rearhl'd at the ti11W 
of thc la~t breakdo\YlI, whell thc shaft wa~ again allow cd to fill with water. The 
g-riHlllCl through whieh the shaft was sunk was of a yery loose material and durillg 
the pumping operations, it W(iS necessary to keep aln10st C:Oll~tallt work ill the shaft, 
owillg- to tLe ('ontilHwl looselling of the wall hloeks, causillg the timbers to get ont of 
Jil~e. Sometime after the last brcakdown of the pumps, the Tomb~tolle Consolidatctl 
Company was taken oycr hy the Phclps Do(lge illtere::;ts awl is now known as the 
Bunker Hill :JIines Company. The Boom shaft later cayed in and to-date there has 

! 
\ 

I 
! 
l 

beell 110 other wurk dOlle below water level since the T01llbstone Consolidated op<.>ra­
tiolls.Y.'Yith modcrn clcc:tric pUl1lpS as compared to the old ~teall1 pumps, uTI'\\'aterill~1 ! _ 
of the milll'S, ill the Ea::;h'rll Tombstone area is but a question of proper fillHlleillg. -.., ~.:r_: 
I hayc gOlle i1lto the pumping- dab'1. at S.Ollle IClIgth, in yjcw of the fact that there' J.-. ... .-" 
is all ull·,Y:1lTa1tte(1 opinion thronghont mining circles that the Tombstolle w.<tter.: l 
('oul<1 lIot he: ha))(llcd. '.' ..... <... .--1-" 
\\' ATER IX THE 'rESTEH~ (nlELLG REX) AREA. J-- {-:.~ . .-- j 

?\()\\' ,\.'" to \\'ater ill the 'Yc~tt'rll part of the Di::;trid alltI at thc Mcllgren Mincs. ( 
'JIbe \\':It(')' h~ \·el at the BOllallza :-:haft (One of the ~lellgTell Millcs) is at a depth of 
190 f('('t. TIlt, w:lle)' )('Y(') nt thc Boolll (East('),l1 area) shnft is approxilllately at the 
GOU foot ](" '('1. The (·k\·atioll of the BOllallza ::;haft i;; approximately 1~0 fed lower 
thaIl the Boolll .' haft. This thell gives nIl approximatc of 290 feet differellce in ('Ieya­
tiUll bl't\n'e:n tIll' water lcyel of the Eadel'll :111d W"esterll areas, the ,Vestcrn water 

.]en') :·;1all(lillg ~90 fed higher thall the Ea~tC1'll \Yater leycl. 
The 1II0llZOllite hatholith ll1clltiOlled ullder geology here becomes important, and 

a !'li:pt('h, whirh i!' a part of this report will graphitally illllstrate OIC poillt I am 
outlining. (Sec page ............ ). The mOllzonite rllllS northerly antI southerly and 11car-

3G 
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ly s('j>aratl';-; the E:t~tcl'll all ,1 '\·l'stC!l'lI arras, It i::; ~elf cyidellt tbat thi::; grallitui:l 
roc.:k is del'V ~eatl'd a lit I illlperY!()ll::; to Wi! tel', and ill COllllCdiull with the \r estel'll 
stl'ud ure::; has a dirett bearillg 011 the water. 

rro uetel'millC all upproxilllatc fluw, I COllll1lCllCcd sinkillg ill thc south BOll<lll­
za ~haft at water levcl, with a small :::)now boiler feed pump, run by air fllruishell 
by a Ulle drill (;UIn1>l'e~::;or. III tIlis manner I reaehcd a depth uf 1 hil'ty-fuur fect be­
low water with a cumputed flo\\' of ·10 gallolls per millUtc, .A s. a further check 011 the 
water flow I ran leY(~b to the ()ld ':'Iallilla ~lille, which SllO",YS the samc water len'l 
HS the )JOllal1za, Thi::; :-;haft \\'a:5 sUllk 500 feet. helo\\" \\'ith all estimated flow of 100 .. . 
gallolls per millute. \\·ork below watcr ill thc Chance allll San Pedro mille:') (of the ,,-1 . ~.;.... 
\\~('stl'rll area) likewi:sc sho\\' the ~aIlle rel;lti\"ely ~lllall flow. ;.: Froll.I. _~1ti~_ tJ.(~t~l .•. iti_~ r?;;:-,;, .. 
!"afe_ . t. (ldr~n'l . t~llclllSiolJ s , .t11a.t watrY,,\\:iI1 he ~1() .(lr;1\~·. J.~'~Sk f.01'._i.lLl.ca.:it JO() ket..b.chl\Y) ( . 
J.l!e Jlre:,~' ut W'lTCl' ·lt'\"('l <!.!...thl'~~l~l}.gl\' .~J ~~.LU.~'~. \\ith .. .a p!:.(!h;\bili~r <2La_!llll~:~~_ gl:~a.t~.I' I ~ 
dCJl!l1 wlt.llUut a lal';..',·t' }>lll1lPlllg: pltlllt. 'fI.l).;:; .. wate.I:.. \nn bc . a dCc.:l~lcd a:-)~ct tQ. ll1111111gW 
~1H1. J.0Uing' (lli1'.ratluii::;_ .-;-_... '--. -.~ - .- __ .:~ .. - . ..:.--.- i 

rrllE ~IELL(jRE::\ GROl'P 1:\ GE~ERAL) ~,-....;., .-~---.-- ! 
rrhc P01'ti011 of the TOJllbstoHe District cO-~'(,l'l~d by this group is to somc cxtent 

u1HleY(·lojJed as a \\'hole. a Jl11111bcr of the claillls 1Iayi112.' but.1ittlc work do He upon tllC 
\'eim~. amI ore dllltes exposed Oll thc snrface. Tllcrc has been 110 attempt madc at 
<leep millillg. the deepest workillgs being at thc south BUllanza shaft, \\"11ic11 is 
(Iown :3 . ~ feN illto the water; the total dcpth being 2:30 feet fror.1 the collar of the 
slwft.- - --

x Therc has brell 110 systematic development of tllc ore hodics or centralized 
workings for large sc'ale mining operatislls; ::;ucll as cross-cuttillt'," the country, tu 
eut the p<lrallel llOl'lh-south trclHlillg veiu system, and thc develop1l1cl1t of tlH.::-;e 
"eills alollp; their emir!.! strike, the work so far done bejl1g more ill the for111 of wllllt 
millers ('all ('ldoridillg, that is~ the goph crillf.?; out of the hiG,"h grade len.:ies. Tlle ex­
(~t'}JtiOll to Olis rule is !"eell ill the X ortll BOlWllZ~( stope, Thi.s block of ground frcm 
the ]00 foot level to tIle sHrfacc alltl for a (listallC'c of lGO feet north of the shaft, 
wa~ lllilled by the filled stope method, tIll' yein heillg mille(1 as a \"\"holc, takil1g the 
Jow('l.' ! r;1de a 1\(1 higll g-r:1<1e portions togcther. wlli ch furnishes somc vpry interest­
~}lg data as to y('ill vt11untioll. ill hlking" ont tllC ore cn-block, such as would be follow- I· 

e<l ill large scale operations for milling. 
There appen1'S to b(~ UJn~_ (101lbr that at sHch time as cross-cutting at depth is ! 

<1011e. hlilld Y(',ill!i..ll.DK.J':"0.ITt<:d. ~:.iU .h~,-<~l!~(!..llnt('t~~L Thi~. snpposition is strellgthclle!l t . 

by thc gcneral topography of tlw surface. it being quitc eyiclent that mallY of the 
!!ulrhes or washes are forlllcd on vein or .;.:hear z:onc fraeiures, these structures pro­
du('illf?; the Ih'l')"(,S:-)10l1S hy ('l'(~s iollal agendes. rl'he probability of a generrtl mincl'ali­
zatioll ill ~. he<l1' zOlles and hrrc.::ate{1 arcas Ileal' fal!lts aud contacts. i~ cx~eptionally 
r orJ, !, 

) . 
It hns heclI "hown in the geological di:-;(~tlssion that thc grrat depth and the ), 

ll\'UJ.J.1.lC~ of the ~~l:nlkl and .er();c;;~-y"cills mal;:(':,; the potrlltia 1 ore 1~:~'5 \:{!t,}: hlrp.:, ! 
wl!l'lI l':li : ~' id('n'cl ('(Jlll' dively, Th(ll'c is ill additioll to the \'<.'ill sysf('lIl, tb(! })}'olJaIJle 
··'1II(1 1ll1('XploI"P(1 Palt'ozoi(' formatiolls lllldcrlyillg the l\l('~.ozoic, which ill the EastC!rll 
,In'a pl"o<1w'ed I a rg(' o)'t' hod ic~. 

There a1'e mall)' Y('ills croppillg' on tIle :-;tlrfa('e~ \\"h1(:11 arc uncleyclop('(1 aml 110 

attelltioll has hr(III j1;lid to ('olltad:-;. 'Vork 011 thcse cOlltaeis should be dOllC, as it is 
10 bt' ('x)ll'cit'd that o I'l' hodit's \\"ill be fOllll(l at or lll'ar !-;()}lle of thclll, Thc or·c so fa)' 
\\"01'];: ('d. lw.s 1I('rll ill the form of fi;.;~ure Y('illS, 1h.~;..'~c \:<:.l))S ])jl.YiJ..~g, in thc proce;-:;s of 
deH'lo)llllt'llt. ~j~u~I-,J y!'l'y high gradc ()r:..~. This f\Owcyer will be gOlle illtO more flllh- ) 
llllll('1" Dl';';l'l'ipt inll of 11J(li\'idll.!l Claims. x W ' •• j 
. Of 1he nJal~y thousand feet of work dOlle, all has bcen accol1l1>1ished UlHlcr a o-reat -b , 
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ll;llldit'ap, lll():-:;t of it be ill;; dUllL: by halld ~tl'el allll WlJilll ol' willdla:-::-; hoi::;iill~. \\:~\l':=":' /~ ~ 
ill;; ill tbis iilaiIlH~'i' it l1:ls yi l)df·d ;.!..g~I~ ~lL. lk lle\~l!?.l!n)(,IlCl:~i~lg lIJOl"L! t)I:l1l ,l :;.I~:! I 
"[Ill' 11:-- ())'( ~ ext r:wl'tl. \ ery lIttle atteutlUlI has heel! paId to tile lower l-!l'ade or llllL!ll~) , 

(-;-l:z.:<· 111 - tl1e iJust 'whell tLe "allies dropped beluw a shippillg g.1':!dl', it was CUllsiller-j' '1 ,;,.,.. 
ed that the ore had pim:hed out, tllis beill;; far from the case as a lllilliug grade of ! 
ore was u:-5ually left. 

,All illtl'l'estillg feature of the oJ,:e 'It w <l1.er b:'~el where it has beell elll'Olllltered is I _, 
the fad that lead \':I.h~es l:f)~llll~l'l!<,:,C to SI.IV ',,\' tll)~, awl it i~ l'C'u~ollal>le to expe,l't a leacl !.:~_ 
('olltellt helll\\' \yater: 1· rom llIllIcatlOll::> (If t !ll' '-ellIS at the \\,:ltl'r ll'\'d Llll'l1l'\,!,' th~~ 
liSE!' awl n~,e tlI!i,t2Dll \,;1111(,:-' will be e l!l'Oill-ltered Qci.rul- w!ljq, G.Ql~t\~:;~l,)Jes .in'4l ! ..... 
(')'1.':I:'C' ~Ii:.:-Ilt", with depth, The prilleipal Y:llnes ~o far extral'tetl haH' been gold awl) I, 
~h-e r, \yi~ih:-cri )]'C'(lominatillg, all ill til c oxidized ZOlle abo\'e w'atcr.:( I 

,A very illtel'esting cOlldition in eOllllectioll \'\ith ,,-ork done by the later Herman 
TJ'<:Pjllll<lll, ill the Sal! Petlro )'liuc, (Olle of the .Bullker Hill '}lilles Compa1lY claim~ 
ill thi." area) was the vresellce of Cbalcosite (Copper Sulphide) ill the dike rocks, ill 
the ,,'urkillg' beluw \".ltCl'. The copper content \\'l\') llot of cOllllllercial Yalue , it occur­
rillg Yery irregular awl ~pottctl, '\rhether t Ilis \":ill \\"ith depth lc-ad to copper cleposits, 
IIIIJ.\- future \\'01'].;: will tell, 1mt there i,'3 to Illy theon- the po~sibilit\- of copper ores 
~l depth, ' - - ~ - - ---,-~-- - --

DE~l'lUPTIO:X OP IXDIVID1: .. AL CL .. :\L\IS. 
bO:\' ,AXZ .. A. -

This is one of tbe carly day locations of tbe Dis trict, haYillg been located ill 
]880, The first \\'o1'k clolle was U1)on the extreme south end of tIle cbim, .. -\11 incline 
;-;ltaft ,,'a~ stlllk to <l depth of ~CO "feet :111d a t all all;;le of about -;0 degrees. following 
the dip of the yeill.' \- ~:.r lligh gn~,(]c ~~e \~_~I~ e)H·o_I!!, lt~!:s.51, yalnes up to ::::1,OOO..:.9g.J2S.1' l!: 
tOll heill~ milled. I \Y~S ~l1O\\'ll the: smclter 1'etm'l1:' fro111 the settlemcnt ";jll'ei::;, from 1 
tl'iC fi!e!3~of Col. \\~1l1. Hcrrillp:. (no\\' decea:-;ed) SllOWill~ ore of yalne in excess of 1 
*:~.OOO,OO p~r tOll, Ol1e shipmellt, beillg fur ~ l,~lt 9f,._:2~}~HI_> \\'i,th a yalne of ~'~2I:?;9Q}! /' 
pl'r t01I.~(hf!'u1'ed 011 yaIll i' of :'11\-e1' at that tll1le) , \\ nrl\:lllg 111 a small way tillS L0't; 
mille lIas 1.!J~0_0..~~l!.-<:J....f),0~.0D~O_ill lliQJL~JJ\Qg . Q]'e, higb grade l ell~e;;; haying he('n l 
(,l1l'o:lIltere<1 ill \\'orl;:i11~:S off of the soatl! shaft aud off cf \Y01'killgS in the 1101'th shaft~ I 
whic'h is at <1 poillt 011 the YCill 1.000 feet north of the sOl!th shaft. 

The yein haying a strike of X 20 E outcrops from the south end line for a dis­
talll:e of 1,000 feet llortll, ore 11:lYing bCCll takell out alollg lJrattie-ally the entire 
cli:-;taw'c, ;1~, ~hO\\,l1 hy Lowritn<lillal Seetio 11 of Bonanza workin£!'s . attached to thi,..; 
report. Crossillg tl~e sO~'lth end line this "ein 1'l1llS i11tO t.he 'ClJanee clail11, aIHl 
froll! thi~ lIlille there hilS It<;:'c.ll, abouL.:SGOO,OUO.OO- 1>1'udu(;,(.:I1 . .A ttelltiOll is ]lc1'e cal1ell 
to Bonallza :Jlinc .. LO:J ;! indillal S~(J~UD/' ~ho\\'illg u~·eg(~illg_.d()\Yn illtQ. ,tlle __ \Yat~r. 
Oil tll(' Chmwe s i(le, 11('i'l i:t1it;n()!'i :l11:~a ~onth el!d Jille, \'ailles frolll .100 to J~OO ounc­
es in ~ih-el' pel' tOll :l1ld on tbe B()1l:1llZiL.'i(J~ lip to ~()() O1l1H'rr-:. 

,\\T ork is ]JO\\' ill }ll'ogre~s ()ff of the lUO fout and :200 lout leycls of the 1I0rt11 Bo- ! 
llilllza ~llaft. Fr()lll the stope l1l<ll'kecl :\lIl't11 BOIl:lllza StUjlE', 011 LOIl~ituclillal . " 
Sed io)) , :d)oY(! the 10() foot len'l :Iu(l lIorth uf tIle ~ 11 aft .HjO feet in , ( 
1('II)!t h, ::'.1.!Yi.' )()(l.(;o. __ h~),(',~~~lllJ.Pcl /~\bullt 9:20 tOllS uf ore \\' ere put I. _ 
lhroll;,dl a tl'~l ('Y:lliide idalll 1'01' tlJe purpose (If (:ullectill)! datu :I ."; to ('.":lliidizatiull. , ,::. 
\\'Itit'lJ ).!'aH' a hlllli()11 1'et Ul'll of SI ·1.()(J:>.(HJ. bn sed Oll ~1.()() Pl't' (JU))f'(~ :-:iln:r. Tllis amI 
1111111('1'0 ll~ I It lJ ('1' ~. ;-; 1 ~...! .. !l;l dl'_ ,jJ.l.'UY£. ,t ha.t-ill(!'_Ul· ,<.:..j,~-.iik:jtLIur,,<·':'-'~}, i_0 i !l,~. ~ 

/ Tilt· an' I"lg'e ",it/ill Ill' lhe (Ire a:-:c milled. ~lJ(J\\,1I 11,\' ~tlljlC'S ill tll<~ millt'. is nhollt -l 'j I 

f('('t,' The \':due of the ore is \'try irregular, hut fl'Olll ures :-iO far <.'xt radC.'d ill the dc- i l 
H'll)}llJIL'l1t (If lhe \'t·ill. lws il\'er:l!!e(l al)()\'~ ~:2."j,(jO 1'er tOll. (<It tIte \'al'yill:,! jJJ'j(·(·s of ~; ~ '; 
~il\'eJ' ;l~ lIIilled) tJli~ [i ,:.!.'lll'C llOt illcludill!.! ~ome of tilt' 1'1'<11 Ilif!h ).!T:lIil· h'll~f';-; whie-II (: .­
ha\'e beell ('lICOlllltl'l'{'<L III stOl'illg' operatioll:-5 ill th l, north BOllanza ;..:topl'! I han~ hall) ~ 
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:\;-; ;';;lY:; IIp to :1:000 OUllCe'S ill ~iln~r alld ·1.00 O\1lltCS in gol(l per tOll, 0\"('1' :t w'idth of :)() {)3 i 
.' 

ilLdles . .1 t has been the history uf t11e ' Veill frulll the south \\,()l'kill~:; tu those uff of ->~;;­
the }Hlrth ::;haft~ that high ~ra;le lellses would be CIH.·OlllltCl'('d ill llli;I'illg tlle veill, all:l ;, t 
Jlrobability of encoullterillg further high grade ~s in future operations ~c~ ~l- 'l 
l~t cQ}:t::!.i!l. X' , 

Two u!I(leyeloped yeins erop all this claim, one to the East and a eros;3-yeing run-
ning illto the main vein. 

An examination of the Longitll<linal S('dioll will show ore deYclopc(1. ,nlel'e the ! yc~ill is cxposed going <1~'1l into tile 'Y~ the condition of the YCill is as strom~ ~c;; 
( :\ ho\"e' water le\'eL 
j, ~:.c\Xxi~~('ToAXD m II T])(';o.;e claims. forni'prl:' thc property of the Yello" Jacket :JIining Company. \ 
'/' han' pl'OdlH:ec1 alli:u!t ~GO,O~OO. The present 0'\'11e1'5. have confined thelllseln:s to ' !l ~-' 
1 ::;lTfnr~ ~\:. T"o para]]el veins are openec1 up and crop 011 thc'se c-bims. 011e for a II /~~ 
lJ c1i!"tal:ee of 1900 feet and the other for 1100 feet. Thc work on this property like ''1 
i the Bonallza was in search for high grade ore, a])(l c1('y('lopment has been in thCJ/! ! forJll of ~('(1ttcre(1 ~\·ol'kil1l:!::;. the deepest point to \\'hic11 mining was done is 230 feet. 
! . ~~ \i:1ils-'11i'('ij)('r1i' ''(Te,:elopc:d \::il! a.~d P:~It1y t.~ . th~_yl':'~l!P t~.~~~ge. X 
l -:J OSEPII XO. 1. ' 

I . The pres~nt OW11C1'S sank one shaft from the s~ll'face to a dep.th of ,?~O feet all the , 
V('Ill, nt a pomt about 400 f~et llOrth of 01(1 'workll1gs from wIllch ~GO.OOO.OO was , , 

) mincd hy le~~ees, in high grnde ore; the vein was irregular as to yaIlle ill Sillkill~, a \ 

l
( 1ll1mhrr of cars 811ippc(1 durillg the Sillkil1'~ operntions giYillg" a return of from $U.OO I 

to $10.00 per ton, (silvcr at the perioel of miJ\in~ heil1f! around O.;jOe ]lpr oU11('e) \yl)ile'" 
011 the JOO foot. leyel one small pod~ct of 4 V:! tOllS p1\'e nil a!3sa:' of ;300;3.0 (11111('es ~il- , 
vel' and ;').01 01ll1tes gold ])er tOll. Lcad in the form of Galena (Lcad Sulpl:icle) \\'as ; 
coming in at. the hottom of the shaft. the last assay runllil1~: 90.00 01ll1CeS ill sil\'er : 
illlc1 n.·,ll Ollllf'CS ,9'old p('r tOll. ' 5-/// / -t l (} r' YJ. ' i .. j\!l work herc:\\::-i-;,dtIilwl1<l stccl and \,h1111 hoi~tillg. :Milling being yery slow /' 

! at this depth uuder these cOll<litions, opC'rations \yere suspendcd, aml 110 work has ~ 
( heel1 dOlle in this shaft ill the past 1~ years. 

! This veill like the BOllallZa has a strike of X 20 E. dip 70 We:':it. It is on this,: 
dnim tlwt the shale oe(·11l - ~. To the east of this vein ahont 150 feet lies the :JIamie : 

l . mine. 'rJ.15ch pro<lw.:.e..(l $:2:50.Q.00,OO. from a1wther Q..f. ~]1e parallel Yeill sy~tClll. 
! In this shaft Yana(linite (Lead Vanidate) is encountcred assotiated "ith gol(l! 

I, all(~ :'i.h'er. the '1-~1l.0 .~!i!.!1)J. wl1ich mar (iIT.C1Q]) .O_~1 tl..!i~ gEO~lp "ill. with prope~ 11lillil1g 'l 
faelhhes, be of (:()]1.II1..!~D:1.(11 Y~ll!le-:-1.'he Charle::;ton Y~lllaalllin helt extend;,; 1l0rth into ... : 

j
! this group, very little aftention haying beell given to it::; possihilities, until quite re-/ _ 

('ent ly.~~[elltioll is here made of a vanadium content in some of the ores in the north \:;L:.! I 
J]olltlllza woi-kings.x "-'-" ."- . - ... ..-" -- - ._ . ! 
.rOSEPH XO. 2. ! 

rI'llis is the old ,\Yillfiec1 mille awl it is from these wOl'kil1!rs that some of the f' 
L.i~,~.~.h~ u2-S ~~ ' ~ l_).~ (·.:.\nw r':-llllC ~l-.Olll. CH.n V!!lg ~ hig-l.) g· ()l.~l <.:onh·llt). 'Ill? y:tIue ~ 
of t j)(' ore was YCrr 1 l'l'('gll Jar, the Illgh grade lcnses C011l111g III ~lllal1. ..:\.PPl'()Xllllately / 
:::100,()()0. "':1~ }Jl'or1l1('('d froIl1 t he high ~.rac1(' (!T<' from the millc. The y('in hall the ~ame L 
stl'll0-:lIlri <iip n:; the other \'eills 1lI('lltiol1c(l ahoyc.- I 

( . J>I~TO XO. ~ I 

! y ('1"\' little work hns hee11 donc on this ('1aim, but it is \,:11na1>le in the lllHleyel-/'! 
l \ ollccl st:~te. Xo hi~h /.!r:Hle ore l::\ying been fouml at or !lear thc surface, ex('cpting- I 
I (l1IC' ~hi1ll1lent of arol1l1<l :100 onnce ~ih'er on:, lilllite<l \york lias heell dOllf'. hut at I ! i SJl('h tilllC as millil1~ fa('ilities arc at hand or the enttillg of the ycin at <lc'pth, this L! 

ycin will he another producer. 
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E~lPlnE. ( 
'~'lIis ,olle, of the pradic.:ally \111dc\'(~I~io: e(l daillls, Imt I wi:::]} to, ~llelltiull it here, as \ 

I hd1!~\'c)t wIll c'Ll.:.nJJlally be(:(~llle 011C of the Jargest l)rl!(lllec~l';-:';. llll' eOlltad c.:ropp- I 

DIg here is ~1ll1ilar to the Or('g'oll-PromptcOr cOlltact, from which ~\".l'l'al lllillLon <101- ) ! 
lars has he en produc.:cd. I highly rccomlllcnd de\"elopmcllt alollg this c.:ou!ac.:t at dcpth. l! 
AXXEX NO. 12. I 

. )\l1othcr 111l(1e\"l~loped clnim, but b~ill~, the east extcll~,ioll of thc Junctta ?Iine, n 
\dll('h lla:-i pl'odueed about $100,000.00 III hIgh gra(le orc, <.. ol1tad dl'H'loplllcnt IS re- -:: ~ 
e01ll1llcnc1ed. To the east of this property lies. the Dry Hill Minc, a Bunker Hill claim, U 
\\'ith a 1>;1 :;t production. I 
BILL B ETC. 

The tlaims lyillg south of the Statc of :Jlaillc .l.Iine are ill the ulldcyclopeu stage, ~ 
~mface orr having beell found ill places but owing to tbeir ~eilJg ill linc_ with the . i 
strike of the State of Maillc vcin f.rQ.ill whit'h §S.,500,009..:.9Q.....y.J.l~mgl£~1, they should U­
be deyclopecl . 

.. :\.. (liscussion of enth individual claim is harclly necessary, SOUlC of them having ( 
but little (levelopment on them, on veins amI eroppillgs eXlJo~oed 011 the surfac.:e. Suf- j 
fi c:e it to ~ay that the extcnt of the l11incl'a1izc 1l area, :u shown by maps appended -I' 
Jlcrdo. makes e:1('h a11<l every elnim a potential producer. 
P .. :\..S'r ,YORK BY PRESENT O'YXERS. 

All explanatioll ns to the scatteI:ed \vo1'kings and cleyelopmcnt should be lllflJ1c : 
here. The present owners having held this property for about hYenty years, work- o! 
iug the mines thcmselves, haye confinNl their effol't~ to deyclopment on a small : l 
scale. --,\,11 \~l'k dog.e has been a ccomplished frO]] 1 tjLe pr~(' c<:,~l~ ~r()ll1 ores extracted"i ! 
:.s tl:.ey \YC'nt along'. they having in this war paiLl for all c1en~lopmcllt \York. grauu- ; 
a11y gcttillP: the property opelled up. It speaks \yell fin the llliues that 01~ this small I ' 
scale mctl1 0 rl of oper[llillg, \yol'kin~ without c<mital Dlld llllc.lC'::" halldic:lV-s, that ihey L 
iw\e l":roug-H them to' the pl'escEt state of dcyclopment.. 
S~IEI,TEE TREAT~IF.XT Cn o ~o RGES. 

"Cp until the la s t few years the smelter trcatment charge on this cIa:::s of ore was 
C'xtremely high. a millimllll1 base treatmellt dwrg-e of $ .. 1:.50 per tOll, \\"ith a 12c per 
unit charge on the contained silica content and but a 50 ~~ . payment for the silver ill 
th~ f orm of rh]orid(~. The average silica contellt of the ore is about 7 .. 1.0~, and ap­
proximatc]y .. !O % of the silver value is as D. chloride content, so from this data it call 
h· ~('CJ1 that an cxcenticmal1y high p:rade of ~llippil1g ore was nec.:C:-3sal'Y to realize a (I 
profit 11lHlcr ~OlJle of the past e!wrgcs(''It was ~lOt l~llCOl1lmOn to h:1ve a combined'; £..:.. 

treatmellt. pcnalty and fl'eightcharge ll] C'x~~o <)f ~25.0Q_IL~r.J:.ull. 'rIle ~melte1's ha,:e ; 
110W C11t off rhe (·1Ilo1'i£1(, "cila1t~ .. (11](1 11ke,,-is(' the silica charge on l:'.OlllC classes of ore L­
anel treatment can he ha<1 at a 11111ch lower figure. X o , o~ -­
Sl~GGESTED ~rE'l'IIODS DEVELOP:JIEXT AXD OPEH.Xl.'rOX :JIELLGRE~ ...;-~c~~ 
::\IIXES - C!\PIT..:\LTZATIOX REQUffiED - OPERATIOX COSTS ..:\.XD ' 
ESTDL\'l'ED PHOFl'l'S. J 

:1'1,1(: :l1tilJlat(· qucstioll whi.('h ariscs, aftc~ ' a !-'ystcllJa!ic· stud:\· ,n,f ,t11e gl'oIogr, ore '\ 
pos:;lhIlltJl'S on allY property Is:-what are lt~ (·OlJllllen·lal IJ()s;-:;i1nlitles. ('I 

Frolll a ,·c·r.\' ('1():-;(' stndy of thr 1)J'o}l<'rty. I :1111 finlll.,· ('oll\·i]]('ell th:Jt o}H' ratiolls , 
011 a large :,wale will open lip very large tOllllag('s of orr, TItI' ll1:1g11itl1de of the h01cl- ) ! /~ 
ill!!!-' alld tltl' l1111111>er of ~l·]J:\l·ati..' H .- illS. makes the deyelopment o{ the g-roup ai; a')' ! 
W11011' a very slow proccss withclllt :,nffirient eapital. ! 

J)C'\·C'lopment of ('ontacts, cross-tutting the yarious Ycills awl a l'l'lltl'al w{Jl'killg I : 
slJaft :t I'l' l'SSCIJt ia1. as well as hclow \yater den.' lop1lll'1lt. J llllllPdiatc extradi011 of I I 

nrcs :tldl'C':Hl.\r dcYrlopc(l could he commrnce<1, hut a systematic plan of dcyclop-l; 
lllCllt ;';]lOu](l bc started at oncc. ' 
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Oil thi:::; lJl'Ol)el'ty there are t\\"o llletllOtb for it::; operatioll opell. . i 
1. The opCl'atioll of the llIilleS as a wbule by the Opl'l'atill~ t:OlllpallY. :! 
~. Operatioll by the cOlllpauy and leasillg portiolls of the mine:s. U, 
It is l1lY belief that the ::;ecoml, or a cOllllJiuation of tbe:-:;e two is the logiea1 lllL'th- : I 

od to fellow· a::; the area coyered Ly the entire holdillgs is ~o large that the :simultall- .! 
eou:-; clevelol~ll1el1t is a matter of cOllsidel'a ble capital outlay. The following plaus . ) 
are givell as :suggested methods, -.,/ 
l)LA~ XO. 1.-lUO 'fOX PEH DAY RASIS. 

At suc:ll time m; this property is opel':! tillg and millillg 011 a 100 tOll per day basi:-; 
ami likewi:::;e 011 a ICll ::; illg ba:::js-by lea::5illg beillg meaut, the lloll-operation of ~he 
llliJ1<..':~ as a whole b)' the operating (;Olllpall)" but the leasing of portions of the clif­
fc'rent mille:') to indiyi(lual kssees, 011 a royalty basis, and the operatioll of the mill, 
by the operating: company, to handle the lease ore on a mill charge basis. The ap­
proximate tosts alld profits would be as follows. 

'l'he mill c:harge would rUll from $:1.00 to $7.50 per ton Oll ore 'milleu for lessee:s, 
awl would be a direct cLal'gc paid by them. Figuring 011 a rnillillg plallt of tIle abo\'e 
mel1tiolJ(~d luO tOll pCI' day capacity, the actual cost of milling to the company 
:-;hould 11ut exceed :ti1.13 pCI' tOll. From the;;e figures a mill profit of $~.:25 per tOll 
woulu be made, or ~~~5.00 per day. 011 mill c:harge~ alld royalty from leases, I Hm 

cOllfillilJg myself to the lower grade ores that \"ould eome ullder the $·.1.00 mill eharge. l 
Ore of $10.00 per tOll recovery ........................................ $10.00 ! 
:Mill charg-e ... ........... ... .............. ........ .. ............... .................. $ 4.00 ) 
Royalty (15 % 011 $6.00) .................................................... $ 0.90 J 

This then gives a royalty profit of $30.00 per .lay, 011 a 100 tOll per d~y ba~is. TIle r 
cOlllbilJ;~ d lllillllJg allU roy,tlty lJl'ofit wonld !Je fP;l:QQJ~qr day or approximat c.']}, -I: ',.' 
$~l;),~OU.OO pel' yeal': 9~'~s p~ a. !~if>:.h~.r gra.de \~~l!.l~ r.uXl ~h9 E~~jts gre~.t.1y il.l ex<..:es.:i L' ; 

.2.t thy; a~lOullt and 12-1 addltllJll to thIS t'Uercwould he the 12.!~D..ts f!::~~i ~t~·.~~ght yp- ~ 
(.:.:ralio}l by the C(Jl1tl ,<lllY, ill m~l1illg or shipping the Qr.~s !lliwd_by : ;,'~lJL • ( _;:;.--::x , ___ --.. \ 

Tbe approxiu:ate eal,ita] outlay \vouIcJ be as follows. ! 
.I..\llll ~ J' lJllI jll IJl-'~'! a!1f I Cou:::;tructiOll) ....... _ ............ $10~,000.00 
Sl~rface P.lant -.. -...... ; ................................................... $ 2;),000.00 " 1 
MIlle repaIrs and hOIsts ................................ .. .......... $ 20,000.00 
l\1ill operating £lUld ... -....... ......... ........... ~ ..... ........ ..... :.$ 10,000.00 l 
I)' 1 $ - c .r lp<; Illes .............. .... .. .. ....... ......................................... ' ;),000.00 i 
Bupplie:::; for lessees ........... ......................................... $$ 5,000.00 l/ 
'.lTllCks .................. ........................ ............................. . 5,000.00 1 

General development flWd ........................................ $ 50,000,00 '. i 
Total Initial FUlld .... ................................................ $225,000.00 I 

GIlder the leasillg plall, le:3sees woult! be illduded the work UOllC by the company ( 
ill ~illkillg a deve]opJllellt :::;baft to the 500 foot level, at a point that would tut the 
Honallza veill at thi:::; depth aml the uevelop1llCllt of the BOlluwm veill fro111 thi::; 
poi 11 t. 

The)) tIle gl'<l(ll1al devel()l'l11~l1t of the prOl)crty call bc carried 011 by cross-cut­
tillg to ctht'r Y<.'illS. 

l~llder the leasillg pIau, lcse(':::; \\"ould opcrate portiolls or Llod::s of illdividual 
lllilles, lea:;ed to thelll 011 :suell time and royalty bash a:s ueeitlecl UPOll by the operat-
illg ellmlJallY. III figurillg ruyalty pl'ofit~ I used a royalty basis of 15 % whieh is . ( :.­
rathl'r lo\\'. Lca:::;illg operatioll':> UPOIl the HUl1ker Hill :JIilles proper·ties :ll~e 011 a 20~ 
royalty. Follo",illg this plal1 all expellses illeidellt to lease millillg wou1(1 be paill Jr~; 
the ll'."sl'e .. Air, powder alld materials ('ould he charged to them at a hanulillg jlrofit 
to the l'OlllP<llly. The operatillg rosts. of the ccatral power plallt would be covered by 

H 
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r-... the Yariun.:3 h:a!':ics, alld wouhl to a great extcnt luwer thc llcycloPlllcut (:0:)1:::; of tli~ 
(,OlllP<llly. 

, 
.j 

I 
I 

PLAX XO. 2 (200 TOX 13..\::51S). 
Folluwillg a lllore extensive ucvelopmcllt plan, which calls for the den~lo}Jlllel1t 

of thc YrillS at the 800 foot level, a capital reservc of $500,000.00 will he ncces~ary. 
As illustrated OIl thc Vel'tical Sectiol1 alollg lillc 1\.-13 of thc Yein .:\J D.P, att:H'h­

ed hcrcto, this plan call;-; fur the sinkillg of a 21;; comparhlllint ~haft to the 800 foot 
le"el, 011 t~Je BOllam:a claim, at a POillt west of thc main Bona11za vcin. to cut it at 
800 feet. alld ('ro!':is-(:uttillg at this point. easterly and westcd:' to cut the 12 veill:', 
whirh JilH~ A-B is iu(.lieated to cross, and tle gClleral vein developmcl1t from thi~ 
depth. 

If t hi~ pIau is adoptccl, mill constrnction should be so c1e3iglled as to take carr. 
of a lead t011te11t by strai;.!:ht fl otation, Ol' a combination process, as well as the cya­
uidatiU11 of tIle siliceolls silver-!:!;old ores ahove water. r\. mill witll a yicw of 200 tOllS 
per day or oetter shouhl be provided for. Expenditure~ woul<1. be as follow::;. 

Ct'ntl'al l'>ower Plant .,', .............................. , ... ... , ...... $ 50,000.00 
:Mill ........ .... ........... . : ............ ... ........ .. .... ... ..... , ............ $130,000.00 
Shafts, crOS3-cutS. drifts, etc ....... .......................... . $250,000.00 
Reserve amI outside elaim pllrchasillg fuuu ...... $ 50,000.00 

'rotal .... .. ....................... .......... .. __ .... __ ......................... $500~000.00 
The $2;50.000.00 would co'"er the sillking of thc deye}opment shaft , cross- cuttil1~ 

.18 olltlillerl, driftillg Oll :l.ll(l c1cYclopmcnto'f veills as cut. and the devclopment to la­
tend vC'ill~ ;It their poillts of intersccti on. of their projcded lillCS. of strike with this 
cross-ellt. the r(1is ing of ilil' shafts being included ill this dcyelopmcnt. 

,Yhell millillf!," 011 a 200 ton p CI' <.lilY hasis uIlder this plan there would he, figllr­
illg 011 a net recoverabl e v(1Iue of hut $5.00 pCI' tOll, (using ouly ~10.00 per tOll recov-
erable mill value. and allowing $5.00 per tOll for lllining anclmillillg) a net yearly 1'e- i ; ~. 
turll of :HGU.OOO.OO. -- _ .. _. . .~ !' 
- Irs :dt(,m.:i;~ UX9..I.~.1} Qy P.1st ge'lL~r(tJ d_c~~Qloplllel.lt, the YCill ~~'lhl~? ~Bve bee.n 
1111:('11 ill exl' ('~S of this amollnt. as di::cussecl latcr uncleI' Estimate of Valu2. There is (r-' 
fiT-tIe r<.'a:30·11·to l)"elie;e 'iil;t:'l);'st general develoPlllcnt will 110t be duplicated, whielJ 
would give a low net value of $~O.OO per ton, (allowing $5.00 per tOll for millillg [llHl ~.~;;, 
lllillill~) all(l USlllg this figurc 011 a ~OO ton basis , would ~how a nct yearly retnrn of'" $] 410;000.00 . . . _- .. - ._. ' " -.,....... -- -" .. -.. .. - .. ........... r • • ---· ~- .~. "' , . -.~,.. _ • . , ~ --" • . 

:.:-L~"tlJ·del~ tilis plant, a par:t lca~illg syst~m could be carried on in conncctioll with I 
company Oprl'atlOlls, a~. out!lllcd III Plan ~ o. 1. ( -:::::::=-_.~-;--- ! 

X TO~l~STOXE DIS1~RICT PROJ?UqTIOX. r 't. ____ ~.L~~-"".' A 
I \\ hCll ,lll an:.tlY~ls of Pl'OcllleilOll IS made, on the output of mllles III the ,Ye:strl'll / ' , 
, (1l'e<1, ~\'hel'(, .sen'!',:} lllillioll dollars has. ~e?ll produced ill. high gl'~dc ol'es~ .with J-H.I \ :. ,I 

I <illell!"Ylll 1)(,lllg I>i..~l~l t~ tl~e low grade l~llllllJg orcs, a1](1 tIll::; taken 111 cOlllleeholl With '1'/ . 

~
1he 1l.!i~gl}.iL!.!.(le of tlll:- llJi}l.('yaJi~Qd al'ca, '-eoii"failiillg \'il'gill alld unblockcd (lrc hOllies, /1---

~ it l~l ' C~(IJ.IJ ~> O,lH:! ~Ii:' th~ lll():~ t altr:ldiye <":ollllllel'eial milling' »J'(I»()~iti()Jls pn:-; -:.ihlc. -- - "~-M_-' 
I ..,.. .. _ •••• •• , . _. , _. .. " _ • ••• • _ ..... • • • . ... . . ~ • 

!~·,~II~e J.J,0..t .~JJ ;111 lUl<; xl>I~lyccl or l~llI5!.]()~:: ~1 Jllillel?l bc:ar~~:g}e~ioll, l~(a ... F]'()\~- ..... ~ , ; 
~ ~J(,\d. 1 he l ... a~tl'nl an'a <.:on~ l' c d by the Bllllkl'l' lJIll .JflJlc::-; COlllpany propcrty. (~. 
wl!!c·Tilla:s had proper .fill:tnC'illg', It:::~ ~'ie~~!~d .~J~)]Q.l}..QSl~·OQ. TJ1C \\~ ~sterll area, of !i 
\\'hwli the :31('llgrcll :JIlllCS coycr iTlc grcater part, 1IIJtlI1;IIlt'cd. ~ill.d \\:l.th~.i.t I! l:CJ.l' ('1' !\ 

1~ .i1l5.1.!~ t'Clll.iPlllClIt. ha.~ yieI<lc(1 its O\\,11cr::; n !-'ubstalltial profit, al}(1 paill for all ' d< ~ ­
'y('lOPlllt'lit. wlii('h is ('x('('ptiollal in ll1il1ill~ C'ltierprhirs. The out-put of t!lC'~e 'Y{'~t- ;: 
('I'll n1'I'(1 lIlilles l)('illg" ahol1t ~~OOO.O!)O.O(); briIlgi11g tIl(' Tumbstonc District Pl~'Oc1UC:- ! , 
tiOll to about $S),ooo,oao.oo. X 1 , 

(2 l 
1 

___ ~ # "'- ....... _ , .... , . ... _ "' _ .... _ _ __ .. ; .. . _ _ _ .. .. . .. _ .. ..... .. __ _ ~ ___ J" ... __ .... _, -_. __ .... . _-... - . ------- --_ .. ... . -~~ 



-~---~- - ----- ----- - -- ----- ---------- -------------- ---------------- --- -
Rr.port On Mellgren Minc.~-£)- C. J. Sur/c, Ph, D, 

:' ~lILLI~U, 
\ 

X lIl111'I'OllS III ill t l'~t s SIlO\\' t 11 e ~e 1.9 l!.£. e::-: t]S.l}l~Jy ';~lJ ad:lp t l'.( 1 ! () (' ya 11 ida t.i~!~~~~ li­
The "altH_'s as a ",!tole, (ill the :,iln~r-g-ohl oxidizl·d orcs ~o far den'loped) e"idrlltly 
110t beillg- fillely tlbscll1iuate(1 throng-hont ! he rOl'k, but OlT1llTil1g" to ~Ollle extent in 
the ~ea11l~ amI fractures or brel'(.'iated ZOlles, this permittillg of a hif!h per cent of 
r('('oyery by ~traig-ht leaching- of the ores, grolllid to bet\\"L'ell 16 .1lId :20 mesh. 

III a lllill 'desigll, it is ;Hh-isahle to dra,,, pl;lllS for a probable challge ill the 
dlal'a(:ter of the ore hrlll'" wat er, there be:llg- a probability uf a lead ('ontellt ill the 
ore, and at greater dcpth, SUlphide::::, 1'he:,:,-, pl:lllS should therefore a(lmit of the in­
~tal1atioll of (;olll'entratiolls or flotation ,ll1its, to be operated in tonjunetioll with 
the I'yauidation plaut. _ 

The a(h'isabilit~, of c()mmencing- mill operations by installation of a leaching or 
all slime plant. (fullowing the ('::allidiJ1~ ores) nrc debatahle questions, Xaturally 
the lr':"\('hi\1~ pI:1!!t ('an be ill:---:talled at le~s expe11:"C thall the all ~lime plant. 
PAST MILLIXG D-,\'TA OX TO:JIBSTOXE DISTRICT ORES. 

III the fir:;t (lays of lllillillg in the carl." 80-s the old P:ll1 -,\.l1la lg-amatioll process 
':;as 1~ ;3e<l, ~en'ra 1 Illllldre(l thou:Silnd t0115 of ore beillg- treated ill this manner in the 
early G1':lllcl Central, COlltelltion, Head Ceuter, Girard, Corbin allc1 Fisher ~Iil1s. 

The:-;e were fo11O\\"e<1 ill 1900 by the ohl Tombstonc COllsolidated !:itamp mill, 
ll~ill!! a l'Ul1lbillatioll table cOl}(,(:lltration am1 l:yaniclation by le(}chillg process, The 
crushing was done hy .ow. :;tall1ps, treating" between 200 and 300 tOllS per day, and 
l'etu1'lled ;lll C~ln_i()llall ,\- gn()<1 profit J!01' ton of. O~'~l?-J_i!k~l. 

/~'he n}cl Gralld ('e11t1'al ta_ili~g- dump at Fairbank ~ns lately heen .reworked by l: -
tIle ±:oLlllOn }lro('c~ ::; slHTc:,:---:fu1;." , and prm'e:::: concIuslyely that the sllyer-goItl-leadJ r'-; -- -

orr:, ('an he c:ommel'c'ialh- ha1](11e(l in this mal1ner,K i 
--- \ Likc\\"i::.e the State 'of :JIaineU.lmm '''as put through a crude ryallide leac:hing ll4----~ 
plant a few rears baek, by the Old Pm'hlo Lcasill~ Company, returlling a g.QocllH'9: ! 
fit to thelll, --cven though the mill hcads wt:rc exc:eptionally low, due to the fact, that 
ill 1llillillg the State of .:JIaine ore, nearly :tIl of it was mined by the stripping method, 1 
takill~ out the ore deall, \'cn' oftel1 on can\'as, 

/T1Ie c:yall: :btio!l t~::5ts cO'nc1llcted on tlle ~a.IlL1. ..Qn' lU~e"Wj;,:e (1C'1u.f2l1sJrat~ the /1 G 

adaptability of lhi:; <2}:C t.Q. h:r0!~n?nt l)y milling-, Taking into con:---:ic1eratioll pa:;t mill-) !L-/ 
ill~ cxperientC's and mill tests, ~how there is ~ qlg~~tion as to the successfl111 mill- ' ___ 
ill'! cf tIle orcs, /" -.- - - -~- - - - -- -- -.- ---- . . ---¥-.... I · 

ESTL\L\TE OF TOXXAGE OX ~IELI,GREX .:JIIXES. c:::.-=-c.-;:~~:-: 
, The fullowing fig-ures ha\'e hecn arri\'e(l at as::;Ul1lill~ a -:1 foot -a"crage mining \' 
wi(lth, amI are computed on the theory that ,,,here "Work has been dOlle at two points t I 
()ll a n'ill th:J.t the pOliiollS of the \'ein bet\\'C'C'11 these extremities is. continuous. __ 

De\'elopl11Cllt ha ,-illg lJcen extended t() :200 feet in depth in lllallY plaees, figures - l 
(Ill ore, from the slIrfaee (lmnl :200 feet are g-i\'rn belo\\'; and then on an assume(l ~ 
<!('ptlt of :WO ft'd l)('lo\\' thi~ poillt, is (;()l1ljlute<1 separately, 300 feet beill~ :t very ; l 

('OI: :lcITatin' l':---:lilll:ltC Oil dO\\,llward exten~ioll, ; I ~ 
:: Tw.;ofar a::; the TOlllh:---:tollc ~I.illillg Di:;trid i:--; llOt :111 lllHlen'lopecl or l111I)1'o\'el1 '. j _: , 

f.il'l(l. but ou pa:-;.t ,:!l'IICral dcYeI()J)lIl1'nt, is a kll()\\'ll fador on prOYCIl orc bodies, it ) ~ '. 
i:-; :.;;\1'l' t() ('(lul)/ar\! yirgill gl"ullll ,1 ill tbe Di:---:trid with 1)1'0\'('11 den'l()prncntx : ! 

{)Il tC)))ll~l~t' :--; ltLTl' _:..!-i \"l'II, t Ill'Y llaye bel'1I ('olJi"illl'd to hilt ;"j of the 2:"3 known I i 
ypills 011 this property, Yeills bl'illg ello'-)211 011 \rhidl the l1ln~t de"elopm en t ]ws been \ I 
dOIlt', awl illl'llldill _~ purtiOll:-; lWt\\'('L'11 tW() extl'('llJitic!' ()n the ,,('in, a~ example; "Work ',: 
at thL' extrl'llle' SlIlltlt ('lId alld ,,:ork at the northerly end of tll~)}()lJalJZa Ycin, of -! 
\\'hidl a LOll~:: itll(lillal Sl·ciiull i_" :1]lpelll1(.'d, t!!_l~tl' 1~'!1lg- apl'rOXimnl('I.'- 1~()() f~('t hc- )! 
t\\"('~'ll tllesl' IJI)illh, III tlJi:-: llJaIl111'l' ll() ('()llsidl'l'atioll i:, giYC'Il to the proJjaliilify of thel I 

L'xtl'll:--;il;1I of the "l'ills alcHlg their strike. 
-43 
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BOX ~\l\ZA VEIK. 
Bhwk betweell the sonth ~1laft and llOl'tll ::;l1a£t, 1000 fcet ill lcngth. 

Surface to 200 foot lrycl-GO,OOO tOllS. 

~OO fuot level to 500 foot levcl-115,000 tons . 

. JOSEPlI XO. 1 VEIN 
Bloc-k between sonth workings :lll(l 110rth workillgs, 400 feet in lcngth. 

Sl1l'faee to 200 foot ]en~l-:2.).OOO tons. 

~()O foot level to 500 foot le\'cl-35,000 tons. 

,JOSEPII XO. 2 VEIN 
Bloc-k behn'cn north an(l ~ollth shafts, approximately GOO feet apart. 

~l1l'fa('c to 200 foot ]Cyc]-:10,000 tons. 

:?OO foot ]cycI to 500 foot. ]cye]-60,000 tons. 

j\XXEX XO. 40. VEIN. 
Blo('k 1500 fect in length. 
S\1rf:1<:e to 200 foot lcvel-9~.000 tons. 

200 foot 1e\"el to' 500 foot 1cycl-138,000 tons . 

. :\'XXEX XO. 41, VEIN. 
BIod\: 500 fed in, length. 
Surfnee to 200 foot 1eve1-:10,400 tons. 

200 foot lcvel to,500 foot 1c\"e]--15,600 tons. ~ 

TOTAL TOXX .... \GE IX" TIIESE BLOCKS. .~--:.::-; . 
Slll'fa <: e to 200 foot 1ev('1-2:17.-1:00 tons. C/,.- ~.t:~_ 
2;)0 foot lcyel to 500 foot I('Y(~]-:;!J:rGOO tons. ~_ 

T01'AL TOXX.AGE FRO~l SURFACE '1'0 ;")()()I7'OOl' LEVEL. 

! 
) 

I 
G:jJ ,00Otons. 

. 

ESTIJl.:\l'E 01" V .. \LUES. I 
III arriyiug <1t all estimate of the "al11e of the orc, it appears, that insofar as ,1 

thcrc are knOWll mined tonllages, ,,-ith known rcturns; it is a logical method to com- ;! 
]>111e thc "alnc of the ore rClllo"cd' as a \Yhole:-that i~. the return:" on tOllllage ship- ,,: 

prcl awl t0l1lla~'e remaillill~OlJthed11111ps.ofablO\.-llY:llne.Illthis \Yay taking the \ 1 

"n},1(' of the <11111lP material awl figuril1 ,~ it against returllS on tonnage shipped, "'ill !! 
r in> the general tlycrage en-bloek, thus gi,-iug un average yalue for the entire ma- U 
i"eri,ll removed. 

( 

Owing to the character of the vein material. in that. it is u1ll1l1iform thro11ghoutij! 

('()JIl"nillillg low grade and high grade portions, this method gives an ins..ight to the C \ 

,,:lInes as a whole. 
III cOlllpntillg mill return:., on a roy'al ty and mill ehnrge basis, a gel1el'nl value of 

$10.0U per ttm ,,'ns used; where:1s in portiolls of the yein~ f-iO far mined, the general 

:'\-('1'.1" e 11<1:-- hC'C'l! :ldua 11\- g'l'cat1y ill excess of this amollnt and it would ~eem that 

fllful'l' dc"rlopm('nt will·cl{lplicate pnst extractions. / 

' ;' 1..ikl'\';i:-;'e ill "iew of the fact that SlH.: h c~tepn()llall:: high gl'<1c1e ore has beeJl' ! 
('W'OillI1('1'l'd ill the deyc]opJJ1C'llt ~.o_ tar (1.) lie, it <::l11110t be oy~rloLJke(1 iii l'sfilll<ltini I! 
yallll1Sj-·:\s'·the example of the hi::JI g'J'acle in the BOll:lllzn. 0lJ(~ lot of 22 tOllS l'eiUl'll- . ) -

ill~ 0\'('1' iL~.0()(2:00 (:It 1h(' th(,JI~ !-'iln'r Pl'l('C'). Fr<llIJ the .J() :~·j·'h-X()~ 1 ~,il;~' ~' ;;~:dl :-:hip: ! 

Illt'llt l'lIlJJlill:: ;')00:).0 ()1llJ('C':-: ill !-'iJ\-('r :111tl ;).01 {)lllJ('C'S in ;_::0](1 11(:1' tOll. ' 011 the .To-

:-:eph Xo. 2, ,Jlll1C'tta, ,:\1 c l'l'i 11ltW, State of .:\1ailJc, Chancc, .:\Ialllie, SaIl Pedro, Solstice, 

('k. 1Ij~·h fl'l'<l(le ()1'C':-: \\'c~:e enCl-,lll1t('l'e(t 
'--,,- r:-- ~- . .-.. . ......... . ... -.. . 

011 tll(' portioll of the BOII:1J1z:l y('in h(,t\\'C'('n the north anel south ~hafts, ap- ', . 

proximatcly 25% has heen mille(1. yiC'](1ill:: ~ 10n.OOO.00; this 1)ei11~ from tIle surface: ;. 

to 1h(' ~OO foot len·1 :111(1 l'epl'l';";<.'lltilll; all1lllt 1.').000 <1<:tnalJy l'ellwH!11; j)Ul't · b(:ill~ 7 i 

:-:lJip}lC'rl :lll(l tllc lwlallce rcmailJiug on the (lllllJ}l as di;..;('anled low grade. / . .'l'akin[; ; ; -,.. 

4{ -' i 
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Report On Mellgren f\tinc!>-By C. J. SarJc, Ph. D. 

iuto (:ulIsillcratioll the ~xtell~ioll of thi::; YL'ill 011 the Cl1:lu<.:e :sidc aud eOll:-,illL'l'.iug theJ '/ 
Yeill a~ a ,,'l\!)lc. frOlll t he :-;urfa<.:(~ to tIll' :200 fuut len~l, therc ~ho\Y~ :J.l.!.l.!l.Q~lI)latc.b: ". ' 
1-:> of the YC.u1 within tll('~c limits has been mille(l aud from thi~ porti(lll~a rcturn (If 1 ~ 

aTimlt -:;:1 uTil, ()On:''-u -1::1S ~fi(·i·;l l:ealized:- ----- - - - - ,-- ,-.. , -- - I 
_ _ .. '_ . l_J-.: __ . ' _ ' " ___ _ , 

CIL\.XCE ..:\~D ~'L\TE OF :JL\.I~E :JIL'\ES . 
..:\ short di~( ~ l1.., ~ioll in COlIllC<.:tioll ,,-ith the allaly~is of the group yaluc~ of tl1csc 

lllill(,~, ; althull~h uut;-;ide uf the ':'lellgTCll G 1'0Up~ will he of illtl·rl\~t. ..-The State of 
..\laillC ':'lillc a~ :-:;tated ill uthcr l'~ll·t::; of thi~ reporL produl"cd ;;::3,:500:000.01) alld the 
('I1a11<'/? $GOO.OOO.OO. Tl.!.e (.!2S 02:.~~~!!·:5 l~!l,(J~~r ~j.1l.1ilar <:<J..uditioll;, ~il::; rJ.IC 1,3~lllall~;~,.~ 
:::~:.Eh ~ () . ,1. .J(~.;q)}l ~.<)- :2. ete.; bci:J~ of thc ~e p:.lrall~l '~';:::~~Il1. of tllis scdioll. j 
·S'1'~\.rrE OF ,}L\lX 1:: ~IL\E, 

III this millc the high grade ore IClli:iCS. ul'l'nlTcd ill more ulliform nllue .than ill 
!-'OIllC of the other Yeill;:; mClltiollCtl. as showll by the out-put; which was l'ollfmcd be­
tweell the approximate lilllits of 400 fcct ill depth, \\-itll lateral extellsioll:S of about' 
GOO fc et. all alJoyc \\"<~ter 1eye1. . 

\\~ith all es timated -lO!OOO tOll :3 mined from tllc~e working:5: \\"ith llO allowance 
made fnr a <111111)1 Y<11uatioll, (not haYillg lllformation (ill dump yalucs, it was giyen 1l~ ).,. 
\-alllC' l'ClJJ:--iderati()l} ).:·)lii::-; ':'ould :-:;1Juw na ~cllrnd a\"(~ rac; Y~lll C of o~'e s1Jipp~d and diS.:-'~I' ; ­
carded dump materw.l; of 11l excess or $:.,0,00 per tml;,:, (at the pl'lee of ~lh-er WhCll 
thi~ ore \,a s !-'hippcd aIHl about $:50.00 pel' ton at present market pricees) that is if 
the ore a:-; ~1 wll olp il :\!l hee:l shi~),) c(l. 

, ~. (,IL\'\"CE , ':'IIXE. -(SOFTH ' EXTE~SIO~- OF BO:\,~\~Z.AYEI~)-:-
TIli s property lJl'odll<~e<l $GCO.OOO.OO fr om the snr£.1 c C' to the :?OO foot len~ l, a11(l ill ,". 

a l:th.': ·a] d i ~h l'(' l' r.f ;1 littl e o\'er ~OO fc:c t. It " -a s ll ot cd f or its hi~h ~ra(le ore; values ,- ­
of fr.0!1~ $.~OO .09 t.o $l:OOO .QO per t Oll oftCll hring 1 .n~ll e.<1 )l}] t o 5 fo ot ~yi (Hhs.~ 

__ \pproxilllatel~' 10.000 tOllS were lllille d, ,Yith pos~ih1y {.OOO tOllS of thb amonnt 
rt' lllaill i ll,!.!.· 011 th e dUlllp_ (}iyill~ t11is {.OOO t on~ a yahwtiol1 of $5.00 per tOll; thi:-; then 
1~' in':; a ~e ll cral ayeragc d ahout $G3.00 per ton, had this block becn mined awl 
:-:Lipp(·f1 a s a \';hole . 
. JOSEPH XO. 1. 

In sinkil:;; thc n orth shaft approximate].'" :?OO tons w'ere shipped of ahout 35.0 
(: ~ ~!~ec' siln'l' :l ::d 0.C0 n:illces ~olcl per tOll '\(::111C. while 4V:.! tom: of :\ yalne of ;5005.0 
O:llJ('e,-; ~il':cr [!11~1 :).01 ()l1llCC'S !'!o]c1 l)cr ton \,"crc mineci. Of the 1000 tOllS 111i11e(l, SOO 
tOllS remains on the dump (rejects from ~hipmellts) of a yalue of 5_0 ounce.., silver 
and 0.0'1 Ol1W'( ' :' poJcl per t Oll. Tllis thrll g-iYcs a ~ih'cr-g0ld (.:ontent for this ore as a 
,<,'hole (If -t~.5:? n ! l11(:C~ ::: i1Ycr and 0.03 onncc~ gold pCI' 1o!~. 

~0~y',---L":'\..Il::S-l=- (XORTH \\TOHKI:\'GS). ' 
Of the <1Pllroxilllate 7~000 tons mine(l from this northcrly portion of the Bo­

I tal1za n:ill: a lJuut :j .fJUO tl)ilS ha n~ beell :-;11 i p}Je( i or cyanidc(l, with a returll of $166,­
oeo.oo; (2.!' :11 1 a~<;" ra~e_of ~:)·)_·~Q _ l!('.I:-JO ll, '\,ith the dUlllp <1Ycrap:ing at prc:::c llt market 
jJ!'i(·C':-;. :;J_7G jlt.'r iOll. ill l< l with ·l,(JOO tOll::; rCIllaillill;.!: Oll 1 hc dump, this ~i\'e,-3 a gcncr­
:11 !l~g.(' .0: *':27.90 l'~T t!~.11 ()l\ 'the cntire hlew1\: of 7.nOO tOll:-i. (Da::;('d llpOll present 
l1~:trket pri(' (' ol\ th l' dtllllP llwt C' ;:iaI <111<1 the \,:lryiu g- ~iIHT pricl's . l"0\'crillg the range 
..r tllt.':-:e ~lli}ll1l(' llt:-: l. For fllrther elata, the follo\\"il1~ is f!i\'en a s another farm of a11-
aly:-;is e)1I t !lesc \\·orkillgs. 
c\X __ \LY;--;IS OF \ -.\L(-E OF BO'\"..:\XZA YET'\". O~ ..:\~ -,\SS[~IED BLOCK 
:200x:2()Ox-l FEET. IX XOHTII B()\",~\,\"Z ..:\ \\-ORK~GS . 

.:' "':' tllllil1~ :l s('r-ti()ll of tll(\ Bnl1:111 Za y('ill extrlldill;,! leO feet north aIHI 100 fcet 
;~()lIth of th e llorth Bonallza :::haft. amI ~OO fe et in dppth. or to watcr level, tllHlllsing 
a -l f"Clt Illillill~ width. ~i\"(·~ :1 1>10('1,: ('ontainillg" 1~.()()0 tons. 

Of this l:!.()OO tOilS. 1.(Jon tnw: h:tYC hC(,ll 111in(>d. wlti('h leaycs ;).000 f()n~ llilmill­

(·d ill thi:-; a:-::-;lIlll('dhl()('k. Of the 7,000 ton..; milll'd, :1,O()() tOllS hayc b('('n ~llippc(l or 

·15 
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Report On f'rlcll b rcn ~.1ines:py C. J. Sur/e, Ph. D. 

('yallitle(l, awl -!~OOO tOlls of low grallc throwll 011 the dump. 
Tht' :J,UOO t01l5 ::;bipped or cY:lllioed show::. a rctUl'll of :;:HlG,OOO.OO, or an ayer~~e 

yallle of :t:3;).~U }lCt" tOll. (The !-'ilYcr pril"('~ rall~ill!! from O_-l!)(' to :;:1.00 per OUllce, 
with all :lPPl'oXiIlIale an'rag-e of 0_8:)(; pCl' OUllCC) . The -1:,000 tOll:-:< tJJ1'O,,"11 OJ,l the 
dUlllP :lyerag-<.';-; 8.0 OUll<!eS :::;iiver alhl 0.05 OUllces gold per tOll, or a total value for the 
(luIllp of ~n:>.O-!O.OO at prescllt market priees . 

.. :\::; :l lll<ll'g-ill of s~fl't.\· . I am gi\'illg- the lllllllilleu 3.000 tOllS ill this a;:;;:;umetl block, 
a value uo bi!2,"bel' thall that of the discardeu dUlllP lllaterial, or :;:3_76 pcr tOll, or a 
total yalue of $~8.700_()0 ... :\;-; there have bccll I.nno tOllS adually millcd. \\-ith a known 
1'etur11 ~1ll(1 (lump COlltt'lIt of lleterlllinec1 va Inc. if we llOW rc\-ert tbi;;: a=-:::l1I1lc<l block 
had;: to thc vir~:ill or 1I111llined ~!ate. and as ~t:ltcd. to be \\'ithin a :::afe margin, only 
allowilJ~: the 5.000 tOllS l1nminccl. the same ya111ation as the rejer:tecl llump material, 
the hl"Z,k 200x'200x-l- feet. if mineel as a whole, would haye a general ~1Yerage value 
of $]8.13 per tOll. whkh is romputed a;3 follows. 

12.000 tOllS ill tht' assumed block . 
7.000 tOll:3 of \\'hieh haye been mined. 
3.000 tons of which haye been shipped or milled. 
-1:,000 tons of \\'hich remaill 011 the dump. 
;).nno tOll:::: of \yhirh represents CC'l11jlllte(1 unmilled portion. 
9,000 tOllS of \\-hicb is the comhillcd dump and ulll1linell portions 

a])(l !2' i\'iug this a ~::).16 per tJn "alnation, gives :l tot:ll of ...... $31.810.00 
3.000 tOllS shipped returned ........ _ .... _ ......... .... _...... .......................... .. 8166,000.00 

1 :2.()no tons total ............................ ........ .... _ ... .. _ ................. _ ........... _........ $217,8-10.00 
HEC'O~DIE\"D . .:\ TIOXS. 

.. - III tIll' developmrl1t of these mines. I \yonlcl recommcnd the second or more ex- ' 
t(,ll~i\"e ])1:m. as nreyiollsh' ontlille(l under Plall \"0. 2. The ach'al1ta~es are a more 
rapi(l g-l'l1eral dey'l'lopl11cnt of the f!"rollp. ana \\'ith larger scale oper:lt'ions, a lower 
minin~ allll millin.!! ("n:-:t. w'ith corre~pon(lil1r: increasc in net returns. (-

III tOllllCdion \yith this plan the leasillg out of portiolls of the yariou~ mines of 
the g-ronp \Yo '. ll.! hc <Hh-lsabll'. These leases cO\'erillg- groulHI that \yould 1l0t inter­
frn' ,,,itll thc Q.Tlleral development plan. heing- c.-onfilled to groulld above \\'uter levcl. 
,.\ partial lease oper~tioll in thi . .;; manner would tenel to lo~er millin,g costs to the 
("~::'p:1!: :.-. d~~e to the L,ct that lease operntiolls woul(l be contrilmtillg to the pa:ymeut 
of the power pbnt operation co::::ts. in a(B ition to yielding royalty amI mill profits. 

It woald likewbe be ach'isahle to determine · the positioll or depth to the sul­
phil1c or prilllary ore zone. hy c1iamo!1el drillil1~. Thi;~ could be ac.-·compli:-:hed by tielect­
iIlg olle OJ' morl' of tllC' YCillS. awl 1l!·illin.Q' offset [I1lfde drill hole;o::, to ent the vein at 
('olllputcd (iepth:-;; for example, the dri11ill~ of the BOllanza \'cin from the west, at 
:11lg:!es to illtel'{'rpt it <1t ;)00 feet aIHl SOO feet etc. This \\'01.11<1 :11:30 determine the 
:-:trC:IJp.-tll Clwl tellor of the primary sulphide ores. 
(O:\"{ 'I. .. l-STOX. 

;< III do~illg I wish to ;:;ay, that from all ill~li('ati()n;-; anel from a Ycry t:lo:sc stUll)". 
of tlli . .; Pl'Oj}(·l't,\-. ;llIcl thr l'lItin' Di: .. drid ill g-('IIC'ral; t!t:lt T am finlli:- ('c)II\"ill(~ e<l of 
the dl'\"('!lljJl!I('llt (If l~ .. gc: tOllll;Ig-P:-; )wIo\\" water lrn·l. lll!-'()far (1:-; tjj(~ g('llC'l':tl Illiller­
:t!i:r.atillll 1";wl(1\' of tIll' J)i:-;tl'ic-t a,.; a \dlole ~('('lll:-; tIll: -;;lI11C:. a di . .;('u:-;;-;ioll of the "eolcw\-,.... ~. 

:11111 (JJ"(~ dl'jH)!-'it;-; (If the (Illtirc: Di:-;rrid has a. din,(·t hearing 011 the ':JIellgTell property, 
all(l fill' tllis l'('aSOll I haye f!'olle into it in rnllJl(,t-tinll with lIat;1 Oil this Jlr')IH'rty.~ 

Tlj(' (-olltiIlUit:· of thc ()rc lJo(li(':-;. to and illtO thc water has beel! (li:-i<:u~:-;cd 011 

1lte C()lItl'llti())I. (;1'<1l1d CVlltraI. SlIlpllllrct. Siln'}' Tbrr;ld. 'fr:tllqllilit:·. Orr,goJl­
Pl"/)Jlljlt(T. Lm·k.\" ('n:-::-: . EIll<'rald. 1\·(>:-:t Side. Cklllf'r. B01I~Il:r.a. ~;\ll P"III"II. .J()scph 
Xo. J, ('fc· .• i;-; di}'ec·t proof of iheir dow11\\':11"d cxtrll~iol1. awl thi~ bkcn in (,0I111cr---- ---'. ' -. - -- - ---. ~.--
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\ Report On Mellgren \liIlt's-By C. J. S(!rk, Ph. D. 
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I 

tiOll \\"ith the zollal arrallgement of the llletab, :)tl'ell;2.tlll'lls tilt' :ll'gllllll'lIt fUl' urt'::> 
below watel')\l'hc stril:tly primary ores as a whulc llut llaYin;; Ll'Cll Cllt.:ullutere:i, 
,nut the ::!:eolugiea1 tOlHlitio11S, Yic\\'illg the 'l'ombsiollc Di~tl'id as a \\"1.101e, makes me 
llllhe:-:;itatlllgl,r ~ay tltat ore budies. in the District awl Ull tlli;:; propeny, \\"ill without I ..,-

~ -
1 

duubt be milled to considerable depth. y . ,) , 

Of the l~!y millillg @:.<?pel~tjes \Yhich l.h;:rre e_~.~!:1_~lled, thi::- 0E~ takiug all fae- ~ ~~ •.. , 
tor;') illto cOll~idcratioll, i~ OlIC uf the best, from all gl'l~~l',~l st:1lldlloillt;:;, as related . to I r 
lllillillt!·. 'l'olllbsh.>lle has lJeeii IJi:-utlllCilig: ol-:-cror nle lii::;t ;)U yeai:;-aillf 11U doubt \Yill be \....: .!-:;, 

opel'lItillg ill the far futurc. ! 
The \\'41 tel' q llcstioll has becll describe d at somc lcngt11, aud 011 t11e ·~Ic.llgcrl1. pro- .... :k·. ~ 

Pl'l'ty, ~lg~~t<;Vt _\Y:l!er for lllillillg operations \\"ill unduubtedly be ellcouutaed, thi;:; ,,j) ;' 
watcr J)eillg in fad a decide(Lasset for , miuillg . ancl .. llilllillg. . I. 

Thc labor cOlllll"i'loii-- 'is exceptionally good. ~ 0 camp 01' hou:::illg facilities arc liC- ~ ~~~.:. 
('(.':-;:-:'il'.'.-; a 11 em p 1 oyres ea 11 fi wI . a ccomocla tiOllS in Tombstone. ..:\.lllcriean :!11l1 illcxi - C) 
('an lahor can be had at prcyailing labor s~ale. ! 

... \e(·l' :~:-; iDilit.r as has. been ::;tateu. is a yery important factol:', 110 road buildillg J ~ /1 

heing- nccessary, the property as a whole being casy of access. L I. 
. 'l):!.~.llspor.t..;~tion tOllditiolls are good. Hauli~g .char~es arc reasona.bl.e, h:ucks be- J I '. 
lllg- ;1\'alJable OIl contract work at Tomb~tone. }rclght IS as 11ear a 1111111111lUll as can) J; • 

IJe cxpcdc(l O!l slJippillg ore. To the ::;mclter at Douglas is about GO milcs amI tllOse '" 
at El Paso 315 mile.:;. [ 

C:~c like all southel'll Arizona, makcs operating conclitions exceptional, l i"-

\Yeather condition:") at 110 timc illterfering with operations. . ! 
~\ \yord ::;11oul(1 be sai(l ill refcrellcc to leasing. In the eYCllt that an Ol)erati]],.;. ' 

c:nl1l}J:llly should c1eddc on a part-lcasing hasisof operatioll~, therc appears 110 ques- l !. "­

t ion ;1:0; to ohtaillillg' lcssces at sueh time as cqnipmcnt permits . 
.':\Ltll:-- ()l1tl~:.i.llg Pl:0PCl'tics \\'ouhl bc \\'ork('(1. proyi(]ing the company operatin'g 

t1li" propert? dcciuI!d 011 taking euston) or<:.s. ano a ~).:..e t~.n~!lge conIc! be confident-
1:-' ('oullted 11])011 from this sonr(:e. Ores ayailable for treatinrnt by milling in and 
llCal' 111c "Tomhstolle .':\[ining District," mnkcs' the plan of treating out;:.;iue m.:gs an 
:111Dl..t.t~ye rOll11l1(:rtLl] a:-:se t allll l'e\'ClllH' from this source \\-oliTll ' ~l;l<1 to-Ole incomc of 
the ('ompal1y-c)i ';eratilli--Hhe "Mellgren Mille~/' in conjullction "'ith a "Custom 
Plant.' . 

C. J. SAR.LE 
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