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lOti ,\l[.\ t:K-\.l, ul:.l-'l':::il l"::. U t ' ~1"li,\\ ' I ' , LlIl ' :\ I Y, \ldZu.\ ,\, 

l1Loderate ::-t..:a le. alld i,; LHI\\' prolllLciLLg L1L1 der the pL'v:--eLLt (J\\' l1 l'L' , tilt, 
St. Louis COllsolidated '\liniLlg and '\lilliLlg' ('ullLpall ,\' . \\'itlL 1I,,;,t! , 
Il"art(' r ,; at Lo,; .\ 1L.!.!I' II ''', Tili :-i COIlJpallY ;lI"pLil'l'd it ill J !I(l.-" Till' 
property ("llllpri":c:-i j!) clailll". hilt the de \'l' lupIlII'lih are t..:lt il' tl,\' 011 

the St. Loui:-i (,laill!. 
Tho minC' i,; denlopell princip,tlly u,r atlit drift,; alld tll!II Il' I,.., 

most ly "'itllin a \'ertical range of :l-W fcd, alld tOlllailis ahout I,IJU() 
feet of IlnllL'rgl'ound \\'Ork, Thl' :;hnft on the Kllod::cr dai Lll , !til\\,­

cn~r, i" rep()rtcd to bl' 110 ft'et deep. 
Fin' diAinc:t. \'I:' il1,; aI'l' l'cpllrtcd to o('cur ill pre-Cambrian gil I' i,..:;. 

Se \'eral of tile I·e in ,.; are ,;a id to t..:on l'crge neal' the sO Llthc<lst (,lid of 
the !::it. Loui ::> claim. Thrce of the I'c ill" trcnd Ilorth\\'e::>t alld dip 
bO ° XI-: .. and tl\'1) tl'l'lLd aholti nOl'lh allli "ollih and dip 8.-1 ' E. Tit" 
ltangin~' wall of all tIll' \'l'in:-i i" ,;aill to be gnC'i",." Th" north -";""II, 
\'eins aI'(' reportl'd to ha I'C in nlll"t [llat..:c,; :t •. p"l'ph,\'l'Y" foot \\':1 II, 
The,..e \'(~ ills <l\'C l'a,!.!·c' ahout .j fed iLL I\'ielth and are said to be riclLl'1' 
thall the north\\' e,;t -~ollthea ::;t I'e ins alld to ('o lltain 1l10l'e silvcr, The 
ril'hc ,.; t Ill'(' they contain i:-i said to 1)(, ,.;tcel galcna, The ore otTIL I',­

in shoots 01' bunchc:-i I'arying fmm ~ to I(j inche,; in width. It CO Il­

taills abollt $:1 ill ~!'I,jd alld I:.? tltLII C{'S of s iln'r to the ton uncI .-,,-, to 
75 pel' ce nt of lead, 

The llort h \I'est -southeast \'e ins art' sa id to h:1I-e a dark rock on the 
foot I\'all. \\' itll gllci"s occulTing locally on each ,,';tli. The lar!!l',..t of 
tlwse \'ein" i,., "aid tl) bc -~ feet in :1verage \\'icIth, hut it ('arrics Ie",; ore 
than the smaller \'eins. 

Thp t",o \' pins 1I0W br ing worked arc kno,yn as X 0;:. ~ and ;1. They 
:lI'C about ;3 feet I\'idc and the ore \'aries from -1 to lU inches in \\'idt ll. 
Til carlo:1(l lot" thl' ore i,.; "aid t(l anrage about (;0 pel' ct'nt of lead :I lid 
$:.? ill gold and 1+ OllllCl''; ill silnT to thl' t Oll, :'losL of the ore tllLl " fat' 
procitlCCtl has l'l'(' 11 IIlltailll'ol \I'ithin ,10 f('ct, of (hl' ""l'fa('I', Tl lP 
lllall :lgPltl l'lI t i" 1111\\' taking (jtIi "h ilJpill!-!' lin' ollly and do ill g dCI'l' I'lp­
lllellt \\'ol'k. 

IH .. \XK LT \T!:\, PROPERTY. 

The Blanket '~r.in propl' rty isaboLlt half a mile sO llth \\"C'"t of lhe 
GClll millC'. jll,.;t 1)('10\\' th e ll lOUth ()f Charcoal Canyon, It is prill­
cipal ly o\\'ned b,' til(' Goldl'n Star ~Iilling alld ~lilliIlg COlIlP;IlI .", 
The clepo,;it i!-' a golrl-I,,;arillg' C[twrtz \'l'in, ),(, ,, ting on Pt'(;- ( \ l1!!\)L' i:lll 
granite. It clips IlOl'tlieastel'ly at the lo\\' :lllgle of about. :10 ''', :lIl,1 is 
unique in being llO\\' bared . the 'gran ite havillg been completely l'l' ­
mo\'ell from the uppcr sllrin ce by ero;;ioll O\'cr a ncady equid iLlie ll­
sional area of about 500,000 square feet . 

The "eill is about 1 foot in anrage thickness and is said to con(ain 
about 88 in gold tu the tOil, or a total ,"<llnc of more than $DO,OOIl tor 
the area of the deposit thought to be in sight. IIol'llillgs and a~~:l'y ;; 
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:::iTt!. ' K TO:\" HIl.L ilL;" liHCT. ' : " ,1 tJ-; 

:;ho\\' portion,; lIf tile depu"it. III t..:lIlltaill as high a,; ~:!() ill guld lu tbt' 
ton. The gold is llw"tly free Illilling, The ql!:trtil al ,..u cllnt,lins ::i(llll(' 

iron, prillt..:ipalh' hCIi Lat it l' alill limonitl', dl' l'i\'clI from pyrite hy 
oxidation. 

::;TIICli:TO;\ IllLL IHSTlnCT. 

GENERAL O UTLINE, 

I.IJ C'ATIllX ,\"D HISTORY. 

The St()('kL(Jll TIill di"trid joill ::; the Cerb;lt clistr ict on the east, and 
is auont parallel allcI coextcn"i \'e Iritll it Ilorth and so uth. beillg :-iitu­
ated on the opposite ,;lope of the mountains, It is about -1: miles ill 
width ancIuLlt li t tl l' llIore in length. It r:lngl's in clcnltioll from :t:iOO 
feet at the l'(lge of HLlalpai \ Ta lley Oil thc east to :i"iOf) feer at the CL'c,.,t 
of the r ange. 

The prill t..: ipal and olde,.;t camp is Stockton Hill, s ituated in the 
foothill s in the e;l,..tern part of the district, 10 mil es north of King­
man, at an ele\'11tioll of about -1:,000 feet. It (lates from t'nrly in the 
sixties, when the. principal \'ein ,.; \\'cre fir,;t cli:=;col'l'l'ed all,l I)egan to 
produce. In f')l'll ll' I' days Illuch of the orC' '\'a ,~ "hippecl to ~\\'ansea, 
\Vales, but later it \n,; treateLi in the :'Iineral Park allli Ceruat mills 
and shippeu to the :-;l11elter,; in San Franci~co and to X C\\' :'Iexico. 
At present. the ore is haltled hy wagon ' to BaITY 01' Kingman. \\'hence 
it is shipped, Illo::'t l." to ~cp cll e,;, Thl' "i"trict i,.; rcpol'lcll to ha\'e 
produced many Illi lli oll do lla rs' wort h of ' ll'l', 

'lOPO(;I,: .\ P ltY .\:x n la:o[.()(;y. 

The topograph,\'. ,lU)\\'ll in p,lrt ill thl' "ketrh lllap ( fig, 1(;). is 
generally rOLLgh. blLt, til e Illille::; :tn' ncar l.\' all al'ce",.; iIJ k by \\'agoll 
road,;, mostly of l':l,;y gr;tl l(" Thc dra in age i ~"' !l e:-i (',l,.t\\'arcl into 
Hualpai Y:ll\C',\'. ll winly tltrough se H'ral "hod ,;ide ,'a lkY:-i or trall";­
\'C L'::ie \\'aslll's-thl' CanY()1l Station. C, 0 , D .. I. X, L. ( knO\\'Il as 
1. X, L. B" "rn fl'Olll the \\'idth awl opel! character uf ih middle 
part), CU[1cl. TI'l':I"tll'e J I ill , alit! ~la ,"\\'cl l. In their upper part::; most 
uf the \\,;1 ,.;11(''; t..:Olllnld illto V-,;hapl'rl ,!!.'Lil clt C',;, 

Thc Coulltry rod~ i,; th e pre-(' :lnti'l'ian gnei,.:s a11(l "chi st complex. 
It. is l'eddi ,;lt Ill'I)\\'1I ali ll inHI sta illed ;tlld is illtrllLltd b~' dikes of 
granite P()I'Jlltyl',\' . di;t1J:l,.l'. alld (lthl'r l'O(''''' . IIIO:" t Iy of J,:I ,.:il' dwraete,r. 
The schistos ity trl'wl::; abuut X. ;30 0 E. and dip" usually \'crtica lly 01' 

at stecp angl l's to the north\I'esL The Iloll1ilWllt jointing or "heeting 
st rikes llol' th \\,l'!-'t. 

OHE , II':I'U";[T"; ,\:\,ll ~[[Xf, :;. 

The dcposits ocr\ll' in pre-Camurian gllC'i":-; 01' "ch ist. intruded in 
places by a later apliti<; granite or by l..msic elikes. Th(',\' ; ll'l' ti."::iUt'l! 
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" ('11/ ";. \I·hi/·il ill ghJ('r:iI ,.trikl ' IH lrth\I(,,, tprl.\- :11111 :11'(' \"I'di(':iI II(' dip 

:I t ,.. II'I'P :lllg' II'''; til lilt , I llIrri"' :t , I, Til l' g:I Il.!!·III' i, 1\11 :11'1 1: :l lId t hl ' ''1 '''' 

('olltaill l'i li l ' lh- ,ill·,' I'. II itll ,..11111(' !-!·,dd. 11';1'1. :tl ld "lljli )(- r. l'r ili l:!n' 

" Iilpl lidl\ IIlilll ' r :d., :In' g:dl'lI:1. Zilil ' hll ' lI,ll ' . dl:lI( 'I'I'\Tit (' , alld 1'\ ·l' i l l'. 

11111 till' di ,. lril· t I}m'~ i t-- rppiita till il to tlt!' r idl ,..j ll l'r 111'1" . :--II .-il :h 

11 :l li\'(, ,..ill·(' I'. l'I 'I':lI'C!·\Titl'. a rg\'ldill' . :1 1!d 1'1111.\' .,i!n' l'. 11' llil'lI 1\'1' 1'" 

fOlllld i l l 1: 'l'gp q ll:llit ili ('" ill 11l!' :II[IIJl' L' 11' 1'1,1 ,.. . 'I'll(' \I' :l i l'l' Ip\'( '1 i ,.. :11 )ll ll t 

100 ft'l't hv[o\l- 'tlt l ' :--11 I' f:lCl '. (; al(' II:t i" " ftl'lI fOlllld :lIHII'v it. 11· llil.­

r iell " ill'P I' IIlill l'r;d~ dl':-l'I:lld tl> :t ('o l l,idl 'r:ild (, di :-- i: ll lI'l' Iw ln\\' i l . '1'11 1' 
grp:ti(',.;t t1l'p tl l al(:till l ,il i,.. -Hl() fv!'1. 
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LIST OF MINES 

1 ,t. 'P IJ,nCet 4 C;.mal 
2 F:,,'e$ S Cerbat 

7 Dc b Fon tai ne 10 Cop!"i 
8 St. LoUIS 11 Pl inctt Geor~c 

J2 Trea31.lte H.d 3 G~ .,. 6 Bun .. cr H; I 9 Bannt::r 

13 Nt.!w York 

o ~m i le~ 

Fl t: ' ",a: 11;.-~ k'·'f'iI lII a p ') [ :-:' 10.-1,,"1 11 Il ill di .. lric"t ;Iud ad j llillill:": 1':11"1 .. f t\'rl,a l d i .. .q l"j·!. 

TIIP d i :-- tri cl ('onta in ,. "I IO l l t It) Illilll '''. of \\-lli e" till' princi pal :If'(' l h" 

Ballll('r (;j'(lllp. Tn':I:-lll'P Il i li. Liltll' Chid, ClljiCI. Pr illee (; ("Il'!-!'l '. 

1)(' Ln F(llItailll'. C. O. 1>. , and :-;i:-.:ly-tlll'l'l'. Tl lI'i r gl'lIl'l'aI d i"tl'illll­

tioll is "I l() \\'n 0 11 tI le <H'COlllpan,,-ill!2' skdeII ll1:ljl ( fig. 1I j). The jll'i lwi· 

pal IO(,: I-tioll"; 11I :ldl' i ll tiI t' d i ,.tl' id an' illdi catt' d Ull tli e claill l 1I 1: ljl 
(PI. V I1 f ). 

MINES ON STOCKTON HILL WAS H. 

Tllt' (>I'ill c ip:ti lIIillb Ill! Ill' 1I( ':!1' ~l ll l'ktll ll I I il l \\-:l , 1I :ll'!' tI ll' B:lll i "' !' 

(;r!Jllp. CllJH' 1. alld Ik La FOlliai llP. Tlt t'i t, ,.. itllali!J1I ill ali!2'III I!1:1I1 

Utl :I llearly ea"t -\\'l'" t li tle auou! l1,~ mile::i ill Pxtl'l1l lta ::i led I() ti ll' 
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::;T(Il'KT():\ HILI. U I";TI:1L'T. H:JD 

currcnt IJelief th at th!,y ,t l'(' all Oll tilt, "al lll' \·e ill. Tllt'Y al'e PL'rlwp" 

ill a gl'llt'l':tl way ill tli " "allll' IIlin l'l':d ZOIl", bllt :l:' tlJ(' "t l'ik l' o f thl' 

vein ,.; at, til! ' .Ii 1l'l' )'('lIt !lI illl'" dUI '- Ilot Ctlilll'itll' ,\-itll the tn'lId nf till' 

mille,.; all<l till' \"l'ill "; Ila\-l' Ilot Iwe ll tracl'd alld dll Ilot ~ t'elll to l'OllllCct 

frolll mille. to IlI i ll l' I ii I' "i ll !-_!"l l"\ -I 'ill t lll'tl l',' - l'l' llIaill:-; to be Ill'u \'ed, 

1:.\ :'\.\: 1"1( l:I':Ol "l' ~ l t:'\ F. 

!..W lltili/l ,-TIH' 1\:ll lll t'l' (;I'OIiP Illillt' ( 1'1. \ '1 r. If ) i" nhol lt halt' a 

mile \I-e" t of ~t()l'k[oll IlilL Ill'at' thl' CI'lltel' of [h I' di ;.: tl'iel. to\\-:lnl 

the upper Ol' gllldl [Iart Ill' Cll])\'1 \\':l :--It at :l puillt \\"lt l'l'e it \\"idcll:-­

into a ::ilwdl Ila ,.;i ll at ah(llit ,L~()O fl 'l' t d r' \'at ioll. The proper!." i" "aid 

to l'ompri"e ,.;i x :uljo illillg d:lilll ~, of \\"h ich the 1l1o"l illl(Jfl l't ant al'l' thl' 

Tnfallible ( f(lnll ed,'- f lldiall g o,\-) all( l the ~t:lr ~p:llIgled Balll ll't', 

The pri ncipa l lllillC \I]1I'n illg" :ll'l:> 0 11 tIll' I'Ol'lllPl', wlll'llce th e \\"orkillg­

extcllll 110I'tll\l-1':-;l wa l'd illto t ill' laUl'l', The property i:, o l\"ll l'tl a ll d 

opel'atcll hy till' .\ l'iZOlla· -~[exil'a ll ~li ni llg allll _ ~lllelting COillpnny . (If 

~eedles, Ca l.. whl'rL' the larg-l' "llldeeI' o\l'l1l'll :lnll opl'ratcd uy thi ::; 

compan," i" loca ll'(1. 
D el.'e!IJ ji lllf' ,ds ,-TIIl' IlIi lH' i" (le n ' loped principal1~' 1),\' :lilit c1 ri ft". 

stopes,\I-ill ze". :tll,l "Ita f l' o : l~-grl'g-at i llg abull t :2.:100 feet of lInder · 

grollnd " -0 r 1.-: , illClllllillg tltl' tlllillel li t ' adit dri ft. Uion f ('d in kllgth, 

on thc " ein. This d ri ft ha" :l ~Tl': tt l':'t depth of ::!:;O fect bel 0"- the 

surface, ~e\"l' r : t1 "lta ft - , Illo"t ly "1,,t1l ol\' one:-,. an' Illcated up to l.(),-)O 

feet frol1l thl' 1I1olltlt oi' t Ill' dri fr. .\ t :;00 fl'l't fnnll til(' Illlluth of ti ll' 

drift is a gaso lilll' It lli"t alld :l l iO~ fl)(lr \\"i Il Zl', l'l'portl'd to Ul' "uul.-: :tli 

the \I'ay ill gOlld ()n' , Tlte ]ll'Opl'n ,'" i" l'qllipped ,,-ith a 1I1'arly 1l(~I\-

40·ton 1I1ill :'ll]lpli( 'd \\-itlt ('()lIl'l' ll tl';lt ill!.!' l:tlde:" 

The prodll Ct iOIl i" rl'j1o rll'ti ttl hI' Ill:l ll)' thOll:",lIlt! doll :lt',:; ill gold. 

sih'er, allt! le:tt! . llll' zi ll c t llll " f:t r II l'i lig I'l d led :lllll ldt Oil th l' d llll1p_ 

The clulllp" : tl ~() (' lIllt:till Illllch "l'I'Olld·d:ls" ,J!'l', \\-lli('h i" ,,:lid ttl h,~ 

suitable fot' ('mil'''"tl':ltillil. 'I' lil' lni ll l' 11 0\\' " -o r!.: ,, :tUli ll t ~o 1l11' 1l alld 

procluce;:; ,1l>OIlt. :\0 tr:ll ll '(',lr lllad _..; of ore a- d:t\". o f which OIll'·fOllrth 

is sh ippill,!!' ore :tllil th)'(' l'·foll rth" lllillillg o re, T he orl' i" "ltippe, l 

to the ~ l'l' dl (',.; "lllelt l' !'. 

GcoloY!I (/)/1/ (i/'( ' '(1'jJl)sits,-The COlllltry r ock i" li;.r\lt to il'llll,~t':l ." 

fine'graill ('.! glll'i "". ill ,,-Il idl tlt l' :---l rll d lll' C' trend" a\)o llt ~, :~O O E. 

nll ll dips "("l'[J l.'" to tI l(' lJorth ' Il()!,th\'-I''' l. T n\\-:ll'll tlt l' \"l~ ill s 011 the 

foot' ,.-all s id l' t lt e rock i" J'l'd frolll ()x i ~li zl'rl p,I"r itl' , 

Thl' fi":llln' \"l' ill ,trikp" -:\ , -1-0 ' \\-, a ;ld dip" :d)PIII sao ~E, T he 

croppi IIg,.; cli ll s i~t pri Ilc i pa ll." IIf Il':ll,lll'd L'l'<ld i"h·b rll\\-n q lI a rtz, TI ll ' 

"eill al-l' l'a!-!'t '''; abollt i 'I I' ~ fl'l'l ill \\"it!rlt: [lit' (11'\' ' -:l l' i,'" fro II I ;1I>lIlit 

1 foot til :~ fl'l'l i ll \,-i dtll -:I III! 11 " II :tlly O(T III''' "il t lte foot ·\\-:tl l "i .I .. "f 

the - \'l~ill, III the fal',' of tIl l' drift at til l' tilll l' ur I-i.-jt iL 1I':l _- ~ _ I, rl'l't 
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wid(,. aIld ,I...:.-;()('i:lt(,d Il' ith it on til(' ilangillg-IYall :, ici (' \I'a" a 1'(l( I{ "r 
lllorp of "oft ~:l1l ,~.':-II(, l 'O lllP()~'d prill cipally of l'1'1I:,il l'd :Illd :Jill '!"'" 
graniti(, Illatprinl. ",h i..!l. Oil I"'ill!..!' l'( ' IIl()I'l'd h," bla,..ting. I('al'l' _ lilt, 
intact Ol'l' hared ill (ille c() nditioll fot' loadillg 011 til c' ear". The ._110111 
<'olltain ,.; pa 1':11 1(' 1 ,,(':till." IIf light-l'olol'l'd llJaterial. \\'hich l'lllld l:l - iz", 
tli p rOllghly Ilall.\('.[ <"!I;!l';tdel' (I f th(, 01'('. 

Till' ore l'on:,i,..l:- in phc(',,; of jilll'<' g:1IPIl<l. hilt 1l"ually it ('OI II: lil l_ 
also zillc blend('. p.ITitl'. nlJ(1 c1wieopyrit(', Till' .~·ol<l ill >'0111(' "I' il 
:I1ll01l11t,.; to :-'1' I'C'!"t! IJIII l('C':-. a ·ton. Thl' "iln'!' OCCIII'''; in part :1":' 111 , 
phide alld !latin', a:- 111:1,..:'('" alld win' :,il"l'!'. \\' hi('h lor'all .I' in lt'rl :It,(,_ 
adj:l('('llt pal'h of th (, OJ'( ' ,..hoot. Th e a 111011 lit of zill(' incl'l'a:'l'''; ill lilt. 
1/('('1)(' 1'· l111rtl1<'1'11 pIlI 'rioll or thl' mine .. To\\'ard til<' Ilorth\\'p"t l' llt! "I' 
til!' ,,"l'f;I('(' \\'()I'I,il1~':' (11 ·(·111·..: :t 1;lrge alllollnt of I'l'tlrii"h (1'1:lI'IZ (I n '. 

\I'hie" :'(' ('111"; to ('Ollta ill <"!Iil'fly ,'.told 1':dIU'-. Thi,.; pl'Obahl,l' ]'C'I' I'('-I'I\I" 
tIll' IJody of I'idl gold <.lI' \ ' n ' poried to h,I\:(, h('C'11 fOllnd ill thl' :'lId;j('I' 
oIH'nillg...; of till' IlI ilH '. .\ "ho]'t clisblIlCl' Ilorth of thi ::; 10<:;l lity g':Ji(,ll:t 
a Il<l zill('-I)lel1lll' Ol'l' II' it h COll lh (]1wrtz a ntl dw kopyritc "celli to 
])1'('1';1 il. 

LTI'EJ. .\IISf:. 

Till' Cllprl 11IillP i" "itll:1tC'd ill thc footllill", at Stockton Hill c:lmp. 
011 tll(, sO llth :,id(, of ('111)('1 " -:t,..h . Thi ,.; Illillt' i,.; l'('gar<l('(l as prolo;d)l." 
tlw oldl':,t (In Sruck ton Hill, It " -a..; located ahollt 18(;:1. and \I'as 
\\'ol'k( 'd illtPl'lllitt"lltl.1' fl'Oll1 that dati' to IS!)!. Iwing' (·OIl"!:llltl .l· a 
llca\'y procillt'l'I', Ir i~ ~:tid to 11a"e yil'lded hand:'ollle I'etlll'll:' tn 'I (' ~_ 
,,('('''; in tiI l' -(, I'l'flti l''';, :l1!d ill till' "igllli(':' it I\'a" opl'I1('(1 lip I)." :111 ill­
('Iill(,tl :,haft to th( , -inO,fwd 1('1'(,1 1,\, :-;PI'II:1I1('('. :-;lallll'Y "= Co .. of :-;" 11 
Fl'all('i:,co. Fl'!)lll llIi" ,iIa l't II('al'lI' half a Illillioll dollar,.; ill ,...iit-l' l' 
alld !2'llld 1l1'1 ' i:, rl'l ,o I·I('.] II' ha\' l' hCl'll lak('11. 

Thl' prill C' ipal 1"lll illlll l' nt- al'l' a ~tl':I1l1 h()i..:t ;llld :tll ('.'\(·p llPliI :.!nn, 
tOil lllill a lld plallt IIf tll(' .fl 'plill 1.I'j)('. 1'<" 'l'lltly ill ~ta ll ('l l. Tit\' Illill!' 
i" ()\I'Ill'(l 1,\· llll' :-:t'H'ktllll ff i ll :'IfiII illg' COlllpallY. \I' itll hc.adqll:lr ll 'r­
at TOI ll' ka. K :III ". TiI l' IIlillL' is dCI'ploped prillcip:tll," h.l· a shafi liltl 
f,'('l ,ll'('p. :1 thn'(' -clI IIlP:II·t llll'1l 1 "haft I.-,f) fl'<"t d(,( ,p. drifts. and .-I" llt'-
10 :1 cie'pfll llf al)(HIl' -Ion kd. lhe \\·orking . ..; Iw ill ,'! llearj,l' all " il ll:III '11 
\\'ithill ::00 I'! 'l'l Clf till' main :,ha ft. ThC' mille is ,.;a id to pro<1ll c(' :tilt)l lt 
:!:i,ono .!!all{JII" of 1\':111'1' a Ib y, 

TIIP prodl!('tiOll of tli r Illilll' is COIl ";(,l'I'atiyC'!y rl'jlortl'(l to 1' ''I'('I,d 
S·iOo.noo, alld i,.; 1':Il ·ioll..:I .,· l'"tilll:tiec1 al Olle' to OIH' :Jlld a half Illilli oll 
dollar:,. Fl'Olll S('ptplllbcr~. 188.i, to ~ray 1. 1800, acco rding to I !ll' 

slJl<'lt('r -11<' r't". 111\' " "tjlllt \1':1:' :;;l:n .-IO.i. :t lld al'l'ragl'<! apjJro,illl:IIt .,,· 
~:; of o..:jln 'l' to tbe to.n alltl :!O per cent of It':l<l. silH' r al Ihat 
lillll' Iwill!! \\'ortl! ,: IH," l ;:;1 al! OIIlICC'. It i" ~t:tI('<i tliat till' Illill( ' 1'1)11-
t;;ill:' IIlI l<'h <" '(' ill -ighl :llld th;1[ tll ( ' <illlllp:' ('l)IIl:till :dJOllt ~.oon 11'11 '" 
of 01'(' tha t i,.; l'.-l i Ill ill l' <1 tl) III i II ~n 01' ~7 Il Ct perl Oil. 

1 

~ 

~ 

I 
J 

STOC' KTOX HILL DISTR[CT, 'ill 
The country ruck i" tltl' pre-Callll)rian t!llei,..::-; and "clti:::r. complex. 

Three veill";, which :,trike Ilorth\l·(',..ll'rl,\' hilt are· not quit.' parallel. 
,'Ontuin the orc. The,\' ,tre kn()\l'll a:- the CllPCI. Edl\,:ll'cl E"erett. and 
'fi!"Cr vein::;, ' ~en~ ral dia!!oll:ll or cross I'eins 01' ,.;tl'in!!ers are also 
p~nt. (Sec fig. 1-;-.) ~ ~ 

The oro contaill:-i ruhy :,ilYer HIllI horn sih'er, togethcr ,,-ith argen­
tite, but ill pl<1<:e:-; i:-i riell ill lli .gh-t!radl' galena alld <::llTic:-; about S:j a 
tOil in gold. Thl' bulk of thl' OI'C pro(lll<'l'd ('ontain" l'IlIJy :siil'C'l'. ami 
-{)!IIe of it i:-i "a ill to ha I'e a I'cragell :) GOO Oll))L.I' j of "iil'c l' to the ton 
:1uJ gave to Stocktoll 11 ill and the Cl'l'bal :\[oulltains their ca rly repll­
tation, ~rO:-it of the ridlon' th ll "; far produced i::; said to ha\'e uee ll 
taken out ,,-ithill a horizolltal di :-i -
lance of abollt :!~,O fed. (' xtl'ntiillt! 
princip:111y frolll the "haft llol'llt­
westward and from t hp "ll d :tcc to 
the bottom of the mille, TIeyoll(1 
this portion of thc llline to thl' 
northwest tlw ore is :,a ill to (,Oil t:1 i II 
principally gal('tla :tllli :,omc gold, 

PRIX(T «EORra: ~I I Sf:. 

Location (lIIf1 " i.,; tOi '!J .- The 
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/ it", 
Prince Gcorge :\li I1C is ] oca tell at 
Stockton Iiill. auont one-follrth 
mile southeusl of thc CllI)!'1 minc. 
ut an elonttioll of' aholll -Leoo fel't. 
It is sittwted on stl'c ply \\'e~t\\'al',l ­
~Iopi llg grollllll. neal' lite 11l':1l1 of 
a 'deep gllkh that trclllb south-
ward into Tl'l'a..:lIl'c II ill "-a~ll. \ 

\ 

\ 
The m i nl' \\'a:, \\'orkpc\ pl'i Il('i, 0 <c.J feet 

pally in the c igh tic,.;. .\ ftc I' the i 11- FI " I ' la: 17 .-~'~dl "h",,' j,, :: 1',· 1:11 jon. of 

stallatiol1 of IlI:t ~hi lll'I'.I' the mille ",·jns "11 , 'upel .-!" jlll . 

was opcrall'<1 h.'· ;'[1'. :'Ild(;1.\'. IdlP "OO Il "lI~])('n(kd <>p<'ration..:. ;: in(,l' 
which time IJilt litt] !' \\'o l·k h:l"; IJl'\,11 <I o Ill'. II i" no\\' oll' lll'd hy tlw 
RtocktOll Hil! :\fining ('0111 [l:llH' . 

Pl'odu(·tivlI,-Thl' prodllctioll i:, re'pol'ted to be 8100.000. of which 
$90,000 \\'as takell out. ill abollt Ilinety days, 1H0;:tly frOlll the large 
ore chambcr. 

DCI'elopm cld8.-TIt(, prill t.' ipal dl'I'l'lopll1enh al'e it I SO- foot "haft 
and abollt 2:)0 f('ct of' drift" allll ,..topc,;, The principal eqllipment,.; 
are a coal or oil flll,l hoi ... t and pllnljh Tho mine is ::uid to pl'ollll<:e 
about ~O :OOO gallull:' of \I'atel' pel' day. 
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(;, 'oIO!/!/.-Th l' ('01111(1'." rock is ' thl' pn'- l'alldll'iall C'O lllpl l','\ . Ill c' 1'1"\" 
v:lilillg pha:-e Ilvilig a Ill edilllll -graill l'd light glll'i"" . l,"t II('X( III III" 
\"I.'ill Ih e rcwk i":1 (' 1':11':-1 ' ;..!T:I II itc, o r ]II';..!' III: II i ll' . "" Jlllt' of 1l' llic·h 1"1 "1'1 ,,1 0/,, _ 
gTaphi C' grallite. Tilt· "clli ,..; to,..;ity tr(,lleis ~, ;;0 ' E. alld i:, pa r:ti! c'it-d 
hy IIlallY ,.. llla ll '1I1art z :-t ri llgc' r:" 1I0111' 01' lI' hic ·h. ho\\'('. I'I' r. an. /;11111111 
(0 1'011'1',1' on', "";li C'kl' ll.,idi llg ill llll' IlIill l', illelic:li C',; :l Ill':lrly l'I'rli";,, 
1110\'l'II IC' III. 

r -"ills illI, l (JJ'I '-' .-TIJ(' prilll'ip:t1 nill :' (I'ik l's ~. (i;') " " ' . ;111,/ dil " 
allll lli ~J) ' \E, , \ ,~ ~ hllll'll i ll lhl' IlIi lll' OIl alH))11 (,() fl 'c'l ill fr lli ll lin-
1II 0ll lh "f till' ;lil il drift. IIIl' IIwill H' ill i:, jllilll'eI frOi Il ti l( ' 1I 0rl ll\ll"1 
11,\' a ~l'C'O IIlI n 'ill. 1I'!lil 'l t II l'a l' the jllllCtilJ l1 is I:! or 1:1 fl'd (1Ii d" ,\ l 
llil, ir jlll ll'liOll till' tll'O \'L'iliS "(,(' 111 (0 Iwl'(' ('Ilrlll l'd all OJ'( ' I'od,' 1',/ 1 I" 
;..;() feet ill r1i;IIIIl'I('r alld c' ,'\tl'll(l i llg tl) a dc 'pt li of OIL Il'a st ;iO o r I;Il f"I'1 
Iidoll' till: "11['facl ', Thl ' IIP /l l' [, portilil l " f I Iii,; orl' l,ud,I' . p:lrti l'III;Il'II 
tll:lt ill ll ll' 'l.'\idizl'" ZOIiI' . lia s 111'l'll IlI ill l'c L kal'in~' a Ia!'ge dl;lIld,1'1' 
I\'hl' r(' Ih L' 0 1'(' 11:1 :- l'l'('11 l'l'IlII)I'\.'f!. 

Ti ll' g;lIlg'III' is quartz a ll d altered rock . al1 d tlil' OJ'(' ill th l' IIIl llXi, 
di ze rl ZOIIC' or 1011'1'1' p:1rt " f llil' IIlilH ' ('Ollt :l iIl S ('ll il'lI,I' g';tiPlla. ar;,!'I'lIl i"" 
,me! pyr it l" Thl' hlilk Ill' thl' (II'I' Illilll'd frOl 1i til l' dl:1 ll1ll1'[' i" I'C'I'"I 'tl'" 
t o Ital'l' :lI'l' I',lged I;n pl'1' ('( 'I ll of Ic'ael a llll ~)I ) (llIll f'I'S o i' ,..il\'c ')' )1) IIII' 
tOil . alld thc' J'('Ill:t ililll'I':!f) Ill'!' Cl' llt of Ic'ad and :!() OII IH'I'S of :-, i I I'D,: III 
the lOll, TIl l' ol'e a,; a lI'h ol e is I'l'ported to IJ;J \'I'~ I':l~!'ed aiJoli t ';::1)11 

I H'l' (':ll'lo:ld. :11)(1 I! H H of IIII' l'i<:lH'~t to hal'(' (: CIII1 (' fl'()111 all OtT :-llIIlll 
1:3 fl'd will e. 

T ill' 1I':til.~ of till' ll1:lil1 \'pi n an' . il:-';I 1'111(,. 1';lg'g'L'II. I,"t t lic h;llt~i lJ;': 
\1':1 11 (If tli l' ",<"('olld \'I 'i ll i,; 1I'l' ll dl'filJ('d :lilt! :-' 1l1ooth alld C()Il I:lill:' :1 
s tr·pa /..: of IIi'(' ~ 10 I ; illl'lll'S lI' idc '. 1'l'lH,l'! c'd 10 an'l'ag'(' :l IIl'llt ';(;011 :I lOll . 
011 \I' lii ('1 1 til(' (lpl'l':I IIIr,~ :11'1' 110 \1' ,..illkiltg, ,\ ril'll I-fllll t orc' :-11"111 h 

al "o n'purted to '11'(; 111' 1111 tIll' Ila ll!-,t i llg'-\I';dl " iel l' (If i11P 111:li ll \'I, i ll. 

1.[ 1'1'1.1,: (11 11 I ' "1.\) ', 

T hl' L ill lc' ('llic'j' IlIil ll' i· I(watl'd ,,1 ,1111 1 11111 '-1'1111 1'111 Illill' :-(1111 lell ".-' 
of "";tockloll !I iI! (':l1I11l ;1I1 e! ;llJollt HI I\'d ahOl'l' it. ('10:'1' ( 0 till' 1[!:lill 
('(lad, Til l' Iililll' II a..; 11('('11 I\'(l/'/..:('d 1111 :l ";111;tll "'( ' ;i11' :-,i lll'" tllc' IlIi"" !, ' 
:-,en' lI til' ';. :l lI d lIa ..; pl'odlll'l,d 11111,\' !J ig'h'g-r:lc/l' "llippill/2' 111'1' fril l! I II,.. 
" lll' fa( 'l' df1\l'1!. T( i, ('"' I[I 'c! 1,,1' (1[(' C, (). D, ~lilJi ll.!..!' ('olllj'all\'. Til" 
p!'<'c/IIl'ti nll i,.; J'( ' pol't l'd til Ill' IlI()rC' (i lall ~:! " J)(l{), 

The .Il[ ill l' i" d c'\ '!· I" !,I' " til a dl'p(l[ III' a!lollt Ion fe'l'( :t ll d ('I IIllaill' 
;t1'()[lt 1.00() i'l'l't (,f II ""1' I';..!TII I I III I \I' (J l'k. lI'hie ll illl'llldl':; :I 1()Il-f""l 
(']' I':":-'(' lIl tlllll l(' l, t\\'(, '-1)-1'11111 :-liafl,.. . <1 ll d ;:O() 1'1'(' 1 of dl'i ftillg'. tl[o, ,IiiI' I 
I'Xtl'lldilig ;dH'lti 7,-, 1'1"'1 1111 c'il 1(( ,1' "idc' IIf 1111' (\1'0 III:lil[ .- h:l ft..;, 

Til l' ('{)[IIII n ' I'CII''' i, II", /lI'I' -(':llIdll'i :111 l'III1Q'/ I' .'\ , 'I' ll jlltlp'" J'1'''ili 
1:1/11 "; d ,:I II'i " 01 1 ti ll' :- 111'/';11'1' at (Ill' IlI illl '. i( "C'C '1l1:-- til Lv il[II'[ I, I" ,1 1,\ 
el i:lh:l'I ' 1[ 1':1 1' hL ;1 1)( 1 porlillil" of :l lig ll t-cllloL'ed :lll l'n'd !'IlI'k, II !li ,,1t 

.. 
I 
1 

";T()('lcrnx HILI. D[sTHlt'T . 

, ., . , 
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-t.'e!l1::i to Ll' tlie illtl'l l"i\'p gl'anil l' plIl'pli,'TY, al'l' a,..:-(jc'iated Il'itll the 
re J[\. 

The vein trelld s ~, -1-1) ' \\". alld dip" stee pl,\' Ilol'th l' a:-l. It is abollt 
I; feet in " ,idtlt alld i.-: ,..I IP jlll'-:Crl to 1'1' thl' Balllll'r y('ill of the TI'L'a";lIl'c 
Hill mine, cl p"c ri Ged l:t t n, Till' g ;IIl ;..!'Ill' is qua rtz a lid cTu"hed a Ilel 
1itl,l'ccl s ilicifil'( l rock. 'I'll(' lin' .-.liollt I, lI'a 11,\' l'o ill (' ilk" ill lI'idtIt \I'ilh 
the H'in and is ~ t;[illl'd t Ill'OllgltOllt lI,illt l'Op]ll'r l':1ri,onate, Til l' ore 
"olltai IlS pri lI c i pa 11.1' gn'l'll hol'll ..;i h 'l'l'. galvn ;l. a lid gold. is all 0 f 
"hipping gradt'o a lld is :-; Iid III an' r; l;..!'l' :dllliit a" folll)\\''': ~ih'e r, 3~ 
ounces to the ton: golt!. S,' to ::;l ll a tOll: alld lead . t) tv -to pc~ 
----~ ~\q .OO/T 

III,: 1..\ 1-'11-''1',\1-'1-: ,111-'[': , 

The D e La Font ,lill(' Illinc i,.. .-:itU;lt('d at tIl!' \I'p"t "idl' of till' rli;;­
i trict. 011 thr 1l<11'l'()\\' cn,,,t flf tlte r:lll,!!l' . at abOllt '-'.1 00 fe 'l' t l'lc\'<Itioli. 
I I\·hen' the surface fall s o /y :-'tl'ep ly illt o Cerb:lt \\':\"h 011 thl' \\' e.-:t alld 

~tockton Hill "'ash nn tll c' ca,., t, th l' IllOlnll of tIl(' adit d rift or tunnel 
l nd shaft being loca tL'd Oil t h(, (\'I'/):1 t "iele, Thl' III i Ill' is o\\' lIerl by 
the Stockton Hill ~I ill illg' COlllp:lny, It i" dl' I'l'l(ljwd principa lly by 

i l shaft -l00 f t'e t ill dl'pth :llId t\\'() ll'\'e ls ('ompl'i " illg' a],out l.-l00 fed 

" 

uf dri ft s. 
The COUllt 1'.1' rock i" ]1rilll'ipH lIy a redd ioilt Ji Ile-gra i Ih'd gllei"". 

B~ack al1l.p~lih()lit l' ~('hi':f OI~tcl'Op" Ileal' 1,," alld is ,~l:-() prl'oil' lIt ill ,1111' 

mine, pal'tl l' ltiariy III til l' ioot \I,:tli Ill',lI' the "haft nn thl ' [oo-tout 
: /t·n'I. Back of till' "l lpl' l'infell dellt', !tOII:-l' . a fC'I\' !tunc/n'd fl ,rt "ullth 

uf the \'e ill. are prom in l' ll( ('roppillg-:, IIf dark " lwei.;:lc-d Illt'diulll-

; 

l 

• 

~rninecl diorit e frOIll which tlJ( ~ a!l1pitil Hl lite ,..<.:l li,..t it ~l :; jll'OiJ:llJI ," Iwell 
tleri \'('(1. 

The \'e ill. " 'hi e- It s( rik e,..; ~, 70 ' \\ ', ilild dip :, ;dHl llt ,--IF :\~E .. );; 
:lbout T to 10 fl'c 'l ill \\' irlth , The !!all;..!'ue i" pl'i ll cip,llIy I[II:l rtZ. \\'ith 
"Omc partly all l'l'ed l'O:lI.,..e gl'all it it' I'lll'k. hilt lll( 'ally t l[ l' fi ,,.liI'C is oc­
cupiefl uy gJ'('P lli:-h or l'I ,eldi"It s li c/;:l' llSidi llg gOllgP, T he l'ro pp illgs 
ronsists of a (,-fool n'c'f of qllal't z. ,.taillcd hy il'oll allt! lila 11 ,!!a II l''''l', 
:tnd rising- holdl,' 10 or .l:! fl'l't a ho\'(' tIt e ~ lIrf:t ( ' l', Thl' OJ'(' shoot is 
irom 1 to~ alJlllll '..j. fpl, t ill Il'idth, (; (,od (Ire bolliI''' of thi ,; \\'ldth all(l 
uf cOll"idcrable pxtent are blol'b'd (l ut ill the IfIIl'l'l' :}()o feet of the 
mine. 

The ore cOllta ill s pr incipally g': tl l'll:l :1nd zillc hlc lId c' al1(1 a very 
little pyr'ite; it c'olltaill s loca lly ahnllt S;~ to tl\(' tOil in gold. bllt the 
ore rel'pntly hlo('/;:l'd Oil ! in tll(' 1(J\\'pl' jlnl't of the lIlilll' is prnhah ly of 
I somewh at higIter grade, The OJ'(' ill ,..ight ill the mine i:-, "aiel t o con­
la in good \'alli eS, 

, The eOlllpan,\' p l:1I1" to tn'n!' "11l'11 p:lri of till' on' ",.. 111 :1,1' I", .miLd"e 
10 its mill [,p(,I'ntly ill "t; til r d :d th l' ClIpl'! milll' a lld :-hip the 1,;ti :l Ill'C 
to smeltc l'~, 

SS171-Bull. ;':~17-tl:J--S 
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11-1: :lfD.- ER,\L DEPOSlTS nF '[O IL\\'p, t'Oe"T\". ,\HIZ():\" ,\ , 

MINES ON TREASURE HILL WASH, 

The prill cipal lllill< '- till TrpiI:-'IIn' Hill \\ 'i1~it i1rt ' thr TI'(':lSIII',' fl ii 
.Jlo<:k ing Bird. allli ;-;ixt ."-tltrl'(', 

t 
STI I( ' KT(I:\" HILL IlI";THI ('T, 115 

hangillg" ,,'nil <lilt! ;Ire a,.,..oc lated Wltit cla\' gOllg"e, The 01'(' ('('11(<1111" 

::u(ena. \\'itll ::'0 1111 ' pyl'itl' allli a littll' eita\('ol',nib' , ~() zill t; ha :, yet 
l ~'t'n founll Oil t ill' ]lI'Opl' rty, Tit\' (In'. ,.0 fal' :I "; till' t'xjJl'l'iell(,I' of 
the prE'f'cnt 1Il<lIl<lgl'lll t' lIi ~ol':'. i,.; "; ;1 it! to :t \-l' ragl' <I hOI!i. LOO OIIllCl''' Qf 
-i ln' r anrl $ :i 10 SU', ill !;;old to I hl' tOll. 'alltl from 'I to ]0 [WI' ('(, Ill o f 
.,; d. in [,oth \ he ' ox'idi zl'd <lilt! IIl1ox itlizl,tl ZOIll' '';. 

T1:E ,I"l'I: E 1111.1. ~II"I': , 

!. ()(-(/f(jj). (tlltl lti"Ton/,-Titp Tn'a"lIrr lIill minr i::: "itllfl\rti ill II., 
sOlltitea"tt'rll part lIf thl' di"tl'iet, ill sO lltltll'ard-slopillg footll ill" :1, 
aiJolit -i-.:!OO fl' \,t l'I(,I'atioll, It I\'a:, di ,,<: tJI'l'r\'d btp ill the -\'I"'II li,. 
alld \I' i1 i) \I'ol'k('li Oil iI "lIlall :'l'al\' , F \'(Ill I l~l)() to UIO(J it I\'a- tlII'II,", 
I,y I,pllOrl'an :\Iuol'(', \\'110 ~IIllk j'i\'l' or " ix shaft:, to water 1\,\'(,1. ;Ji "",: 
(i:. fl'l't Iwl()\\' the slIrfa('I' . alit! i" said to !taH' ;.:topl'd ollt n~r,Y ri (' h 1)1', '. 

somr of which co nt ;lillt''] 1: ... 000 !)1I 11 ('I'S of sil \'l'r tll the ton, II 1 1! ','_ 
thl' Ill inl' \\'a" a <:(l'l in'd II," LIll' 1'r\',..I'llt tI\\'1l1'l', th l' Trl'a :' III'I' II il1 \l il. t 
illg' ('OII1P;~ll\" \\,lt i\,!t, ~ 1'1:-i ,..illl'\' "lllll~ "1' 1'l'raI :,hafh to tll(' d"l' lit, " j i 
aho llt 110 h'd and rlnftl'd Oil SOllIe of tht' \'1' 111:'. IlOtal )'" Oil "" 111:-' \ ,,_ i 

l alld :-;, TI ll' prop\,l' t,\ ' cO lllPl-i:-<(',. fOlll ' jlrincipal C()J~tigllOll:' ,'I;; ill. ' J 
haloing' a l'OllllilOIl "Ol'll\' l' <lilt! t\I'n l' xtl'II "io ll daillls IlII tht' "ollllt" ;H, • 
TIll' prudll ct ioll is l'l' port"'] 10 I' l' SIOO.OOO. uf \yhich olll' -h;l ll \\ :1' 
higll-gradl' :,ill'l'l" OJ'(' frolll s lldal'l' "'orking:,, ~ 

I)" ~ ,", /" !II//( '/d", - Tlt l' .It'\'(' Inpllll'1l I,; l'oll:,i s t, 0 f a 1-10- fool (111111 1'1. , 
l:?O-foot <loubIL'-<:ull1pnrtlllent (i:? ~ :)0' illclinecl "haft at the .!i,ta l.l 
l'lId of til l' tllllll l' l. alld a dOlliJle-(,!)III]>al'tllll'nt ~tlO - f'l(,t :, liaft. \ril :, 
drift" all.! (,[,US:' <: II\:-; to I1carl," all tlw "PillS, ill ;tli ag-gr<',(!'al illg' alll >l1l 
l.Oon fed of lIn dl'r~r()11 1 J(1 \york, Th(' prill('ipal (' fJlliplll e li h an' I 
~a,.olillt, llOi :,t. a COl'lIi:,11 plIlllp "'ith a l'apaciry of ~.000 gnll,," ,;. al l'! 
ellg'illl's. I lea \'it'!' Illal'i lill('ry i" SOOIl to hl' in :-ilalled, 

("('0/(1(/.11,-'1'1)(, ('(llllltr,\- rock is prillcipally d<1rk-ldlli:,h ,(!T;llli t, 
~llI'i"'..; of !lrl'-C'alltlll'ian agl', Tli(' :'cili,.:to:-i it ,\' dip:, <1ll1ll1t SO ' \\\' 

Tlt l' l'< )(' k i,. illlrlld l' t! 11.,- a ,.Illal l ,..tock of Ill l' gr;lnitv pOrpli \'l',1'. I: 
l'I)n,.titllt l' - tI", ]>l' ill (' ip;ti nl ;b :-i alld 111'1 )('1' pal't of til l' I'oll,(!'h kll"­
" itllal l'd I.<1t'/.;:.,j' lilt, Illilli' al it! Icw:t!I," kllO\\'n a ,.; tlw nl'On('o. :11 10/ il i, 
ill I'la('(' ,.; a ,,:,.o(' iatpd "'i LlI LlIP \'l' ill :-i ill Ihl' min I', . \. ~e hi,.to:,it ,\ ' i- ,.1 11 )1'!" 
illl[)()-l'd <1lld i" ,,1,.0 rddt'r lliall till' \'('ill ';, 

f' ( illS 11 //(1 ' !i'(' x ,- '('li (' \'('ins an' ,.ix ill 1I111ll1H'r, I \ l'ginlli ,,-~' \I'i ll. 
~O , 1. till'" are 1I1InJi'l'l'vt! ('(lI\s('c llli\'('I,' i'rolll "(llItit\\'(':-:t ttl IItIl ,tl ll'a- t. f 
T lil'Y ;I\ '<' ~' ;l~l' aiJollt :, f ('cI i ll \yitltil ;;t (li t' ,.lld;H'I', Til th, ' -,>I II ]' 
l'a " t('1'11 part of till' 11l'''Pl'l'h' tl l\'y li t' alll>l lt p:l!'alkl. ,.: trik t' " "I'd, 
\\'(':-1. alit!. ex('c pt Xo, -1-. dip for the I1) O"t part stceply to till' 1II1I'II. 
l'a"L \'orth\H',.;t of the lIlilll' Ye ill \"0, 1 CllJ'l-eS to th e ldt a ll d (>1:1 

t'l'II]> '" till the sO lltli\\'l' ,;1 ,.: ide of tIl(' ill(rll :-i i\'(~ <1jllitil' mnS:-i. \\' ll il,' !l ,. 
otlll'!''' li l' to till' l'a,.t alld Ilorth ea:-:! of the 111 :1:':', till' Ilea r "I lt'- "Il l" 

illg mit .. to g-et past it." <1 "; tIl! ' milll'l's l'xprc,.::; it. Oilly t ill' I'l'i! :' 
11('.\:( to t hI' illrl'll ,. i n' r(wk :In' 110\1' being worked, 

Tlte (!'all!.!'lI l' i,.; IJl'i Ill'i!l:l I 1\, (l"arlz. in \\' hi ch th E' on' OCC lIr" ill "I I' l'ak' , " . 
or :- hoot:, frolll 100 to :!OO feet IOllg, The shoots II:'lIally f:1 \'11 1' l!t. ' 

.\ccor(ling to I'epol't:' of Litl'r ( [!)OS) \\'Ol'/;:. S;) feet of drift 1'1111 ill 
i:l' 1o\l'el' part of tIlt, Illil,,'. ('ollt<lill s go()cl milling' \';dll l>S titl'tlll!!hOlll 

I'" extent and \\'it!th ) <lilt! <III 1I1ll>I'Oh'l l "Illall ~tl'l';\ k of high-grade urL', 

"IXTY-TIII:I': I': ~Il:-'; I,: , 

The Sixt~, -tll!'('l' lIlilll' is IO(,<lkt! i ll lh t' "ollthl' l'1l P;ll'l of till' t1i,;tl'iv(. 
"hout hnlf a Illill' :'Olltlll\'(',.. ! of t111~ tn'a "; III'l' Ifill lllilH' allt! ,.('\'\,I'al 
hundred fed a[,o\'l' it . ill tlw :'tl'l'P :'()ll tiJ "idl' (If a !!Ilkil \\'ili l'l! drain:, 
.(lllthll':lI'd into :'11:1 ,\'\\'1' [[ "-a:,h, Tlit ' Ill ilH' . \\'hi cl! i:, 0I1l' of the hl>t 
. ;i"co\'erie;-;, wa ::; fOlillt! ill 1 8(; :~ . fronl \\'hidl date it io; named , It ,It 

t1llt'(' IWCllme <I hl'a \'," protillcl' l' II f H'ry ri ch ,.: i I \'l'1' (11'( ' , _\ ftl'l' \I'()rki "!:~: 
tilt' milll' a f('\\' \ 'P; Il':' . thl' fi l':' t ()\\' nl'I' ''; :,nld it to a ~<ln FI':Ilwi ,.;('o 
'tllllpany. whicl! \\'tll'kl',l it \I'ill! !!()od I'(,,.lIlt,, all (l :' till 0,,'11:' it. Lat('1' 
a was also prn!1tably \\'O l'k l'd 11,\' h':,,. l'l''i , ~1I"s('qll('ntly rhe d('clin (' 
111 the llIarkd \' ;tI11 (' (If " ill'l' l' alld cli :'a!!I' l'l' II1 l'lI t ill the o"' llillg" ('IIIll ­
P;IIlY are said \0 han' Il'd to tli:' t;(lll tillllalllT (If \\'ol'k. The lJl'llduC'tio ll 
is reported to ue S'-.OO.OOO, 

The mill!' is dl' H'ltI]lI'd ]>I'illl'ipally hy adit drifts ;lllt! tllllnels to 
1I depth of auollt :!()(l fl' \'l Ill' lo\\' the apt'x of I'll(' I'('ill, Til l' (lepoc; it 
h a nearly y(' ['(i l'al Ii ,,:-, 11 1'\ ' \'l'ill . <1holll :~ h'd ill aH' rag-v \\' idrh, ill 
which thc OI'C :,tn'ak:, :I \'(' I'a,!!'l' ahollt [.-) ind lL'''; ill \I' idlIt. Thl' \11'1' 

luntaill ": prillci palI." :,i il'l' r l'h ICll'idl' :l1Ie! i" Illll.,.:tl~· ()( Iti~,dl ~I'<lt! t" 
\[uch of it is ~;Ii" ttl 1I:I\'l' a\ 'I' ra~l'd loon OIIIlU'." of :,i ll'< '.J.:.t() rill' tOil , 
.\ cons ideraul(' ponioll "f t il( ' ()['t' is "ai.! to lla \'l' "t'l'll t l'('all'd ill tIt(' 
ee ruat and Milleral 1'<11'1.:: IlI i ll" alit! th l' rt':'\ 1\':1 :' "l!ippl'd rn S :III 
Francisco, As titl'J'l' :!I'\' 1111 h:l:'c III ('t ab ill till' lire. til(' Illi!l ,.; ;11'1> sai.! 
10 Ita\'(' extract l'd lIlt' \':tllll':' til a 1'('1',\- high dl'~rel' \\'itlllJl!f r();l:-i ting, 

MINES IN I. X, L. BASIN, 

I. X, L, Ba"ill i" :111 IIjI<'1l !>;I :,i ll-lil;(' ;11'< ';1 ,.: itllatt' t! ill till' IIppl' l' 
jllirt of L x., L, \\':I:,It . abollt q IIlilt,:, llorth of ~\t)ckton Hill. 11 
ronlaillS sc\-c ral ;': lIlal] Illilles alld 
-i tH:ltecl on the sa llW H' ill O!' lode, 
:snd thc .r. F . T. 

I, . 1'. 

]1 J'os pl'd,.:. abollt all of " 'hidl an' 
Til l' princi pal min e::; are the K, P. 

~II" f :, 

The K, p, Illint' i- III l'a l t'd ill III(' - tl ll tltl'l'll ]l<1I'! or till' :,a :, ill 
IIP~1t groulld at al)lIlIt -l.lon fl't't \,Il,\,;tl iOll, Tht' Illille i,.. IlP \\'. 

Oil 
ir 
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1Hi :'>II"U: ,\[, [)Ef'O~ITS OF :\WII ,\\'I': l ' (W"TY, ,\HIZII",\, 

i" oWl\('d by ~[('~~r" , Killl\JcL'ly and Pults. of Kinp:llIall. .\ ..; I It \' 11': [1 

It'\'!' I i,.. :It alllllil .j.n ft' pt Ilpjm,r tl)(' "lIl'fa ce. till' t!('\'l'IOPI[[( ' ld " "II I" j 
principally of "ha llo\\' ,..;haft,; and surface OP(' ll illg". 

Tlli' ('PIIIIIIT 1'0 ('" i" th" pn'-CallliJrian gnci,." CO III pk...: , 
depo,..;it forlll ," a \'l' in or lode aboll! (i ,-) fl'l,t ill \\·iLlth. \\'lli ,'11 di 
,dj()lll -;- :i C 

:\/-:.. alld j" l'\'ported to ilan' a horizontal ('xlelll ( I ]' 1[1';(1' 
:? IlIik". 111:1 11 ,\' locatiolls Ilt'illg made Oil it. TIl\' gallglll' or iillill ,!! 
the ti."Slll'l' ('(II I,..i"'t,.: (' '' ''('Ilt ia 11,\' of C' 1'l1,,\t('(1 or brl'cciated \'l,ill 11' 1:11" 
and crll~ h ('d and altereLI coar"e granitic l!i lal'tz and 1'elc\:-p:1l'. T 
croppillg',,; CO II": i,..t ot ,..illliJal' 11l:lterial. loC':dl,\' "ilicilied an el "Ia ill 
reddi"h bro\\'n and black by iron and lllangane"c oxide;;. Till' I .. 
carrie,; a \\' iLlth of about "i fee t of concentrat illg ore. 

'II\(' ore i,.. of lo\\' gradl', [t cont,lills prillcipa ll,\' galell:l altd 

"aid to an'rag" ,Ibout liO pe l' C'l'nt of I('ad, It ('ont;lin" al "o "Oll ll' ,!!II I 
"iln'r. and (;uppel'. tin: copper O\"'IlI'J'in,!,!, a,.; bOl'nile and d1;II "" ]>\'I ';1 

,r, F. T. ~! [X f :, 

ThC'.T. F. T, minI' . 10C':lted ill lit e Ilppl'l' or 11()1'1\t\\'C',.;rel'n P,II'I 
ba sin. is "aid to he (l(' \'e lo]wc1 to ;t deptli of ,lb()llt ::!OO fl"'\. II ; 
I'(' [l0rt ed to 1[ ;1 \'(' \)1'('11 H goo,l prodll c l ~ r. alld ih ore is ~a i (l to ('(ll\tai 
copper. :;il\"(:r. alld gold. 

MINES IN C. 0, D , WASH, 

C. (), I). \\'a::,1t i,.. I!leat('d atlollt ,[ IlIil,! nordl of T. x.. L. l:a"ill. 
l,rillcipal I!li ll e i,.. lite ( '. O. ]), Ill ill ", 

C. O. ]J, .\ 1 1 ;\1-:. 

Lo,'olio" ((,,'/ 1,;"f' ;J'y .-Thp C, n, n. minr i,.; alHlIli ~\ 1[l iit-,.. 11111 '1 

of Stocktoll IIill. ill the Ilpper or gulch part of C. O. 
aiJoIJt -J..~I U () 1', ,(,[ e!t: \'at i011. ft i" e<l ,; i1.\' l'I'aclH'd hy a !-!'ootl \I':[,!!" 
road , Tltl' mill \' \\' ,1:" located ahollt l K"iS all,l \\';1" \\·ork('.] ill :1 tI"- I:! 
tol'y Il\annrr \l nt il I S8,). ",hC'n netiyp work \\'a s 1J(',!:!'lln on th r [1ropI' I't,\" 
.\..bollt ·LOOO \(,11": nf ore \\'as prOdllC('11 in tht' next ":PH' n year,.:. .\l'l i\i 
ties \\'1'1'(' l'l'IH:\\'ed abollt 1!100. \\'itb illl ()l ltPll t, of ,..;('\'era ] \t111 l! ln,d III: 
of ('oll tl' nl )'atL' -, fn I ~ ) O~ Ill<lchill('ry and a Illill \rel'(' install l" \. ill l ll ,': 

<Iiat l' ly afh'l' \\'hi l'h tk, minI' ,1Iul l11ill \~'p r(' o[wrntc'd for a 1)(' )' i(I t\ ,I 
,.;ix months, \\'hen. o\\'ing to declinC' in the mat'\.::C't \'ai lle of ~ ih l' 
and. it i,.; :oaid. mi"ll1itnagel11ent ,lIld lack of propel' mnchin l' IT, Ii. 
plant \\' ,1 "; (,1",.. (, .1, 1.atl'r thl' Fkte!lc!' ~Iinill!-!' ('0111 pa n,\' I(',I -V,] tit 
milll' ll!1d t'I' 1)I'lId <lIHl \\'ol'kerl it for a short tillll". ,.:hippil1,!.!' tit ,' (I n' t 

\"C'l'lll e,". 11Iit i- said to han' ,.;oon ,.;toppl'cl fl lH' ratioll ,.. fot' \rall t lit i'1I1l';' 
Th, · II !il l! ' \ \' a~ (,I(I,.."d a!-!'aill ;\on'nlbl'l' l~), lDO.]. , and ope l'at i" ll ~ It:l \ ~ 

Ilot yet bcell l'e;::U llletl. 

• ~I. , 

I]';' S'I 'O( ' 1\'('( '" I fIT,T. Dt";TI :TC' T . 

Tltl' pI'Opcr! ~' i,.; l'cporlt,d to l'I)l[lp r i,.:c eight claim,.: . It is nll \\' 
(\\rlle'd II,\' tl1(' Ta~'!2' <l l't Jlpl'<'antill' nlhl )[inin,Q' COll1P<lll,\' , of King­
!Itall . The' 11Iim' i" till ed with \\'atl'r up to the fir ,.: t len ;1. 

[ Ji' ,'c!iJ'jI!lu" ds.-Tlte mine i,.; dcn'loped pritl c ipall~' b~' a main ,;haft 
(Xo. 1) al.ollt .j.(}O I'l'l' t dl'cp <l1ll1 by clrift ~ and "topes a ll a nd bet\\'l' l' ll 
h\'o Illaill and t\\·o "ubor<linnte !e\·el". aggreg,lting abollt 2.::>00 fN, t 
!If ulldl'l'P'Oltl111 \rork. 

Frolll thc :-ccollli or ~100-foot, le\'el to the surface the orc, except 
som Cl of III\\' grad(' . Ita ,..; I.CI' II lIIC),.;tl,\· :-topecl out fill' a di ,.: talll'c of ,d ll"t[ 
JOO feet on t' ither sidc of tlte "l!a ft, e~[lcc inlJy (Ill tItc ea:::t "ide. be~,.,nd 
\\'hich goo,l ore is reportcd. The secolld !e\'c! extends to a point Don 
feet \Y \, ,.;t of the main ,,!taft. \\,\I(·re connection \\'itll the surfnce i" 
\'ontclll plateLl Ly a J1l' \\' tIo l1 1> I <:' -CO\11 partment "ha ft ('~ o. 2). \\'hiL,1t 
i,.; no\\' ('Hi fed ill lIt'ptll all,l on C'omplC'ti on is to l)e lI"ec1 ,lS a ma ll l 
\\'orkillg slw ft of the lllillc. ~\ t about 1.200 fed \\'e"t \If this ::,h,\ft 
a th inl ,.!taft (Xo, :\) i:- ,;1l11k to the depth of (iO feet. 

The principal ";llrfaC'e eqlliplllCl1ts are a ;')O-tOll conccntrating mill 
containing 1'\111,; and thl'PC' Bartlett conccntrating t ~lblc "'. a 50-hol'''' l'­
PO\\'CI' cngine anrl hoi l\'r, :1n(1 h\'o rock cl'll"hcl''': : a "team hoi"t \\' itl! 
a ~()-Itor"l'p(l\\'l'!' l'ng-illl' : a g,1,::ol in0 fall \\'itIt a l()-!t ol',..epo\\·cl' engine. 
amI a PUll1P, The [1rinl'i pal SOll rce of thc po\\'er u"crl is f\le! oil. 
The !\line i,..; l'Cpo!'tI, tl to yiC'ld "llflicient \Yatcr for operating the plant. 
Ot'o lo~/!J.-l ; h e C '()lllltr~ ' l'oC' k i;; mainl~' c1ark-gr<l:' co,ll'sely pOl'ph ,\" 

ritic gneis:"oi(1 l1IiCl'ocline g ran itc. It is tIl(' domi nant I'ock f1'l1m 
Stockton Hill to a point lJl'Yonl1 C. O. D. (; Illch. Locall,\' it i" a~": L)­
eialcli \\'ith LIar\;: ti.ne-g."rainell chlorite schist. in \\·lti ch the CiO -f rJ llt 
,;1t8.ft nn tltc \\' l'"t i" lo(;all'd. Thl' roc\;:s are cut 1)\' dikes of a g."rcl'tl­
,.;tOIll' o\' altl'l'(' cl ba"alt. S('hi ,., t() s it~· an(1 joint in ,!!.' "' Irike ~ . ::!O 'O \Y .. 
\\'ith Yl'rtical (lip. .\. SeCOIl(lary system of joint s tremI X. , 0" \\-. 
and dip,.; a\Yout SO? S. ,lIl,I ~I'l'tllS to bc pal'a lid \\' illt till' C, 0, D, 
\'l'i n. \\'lto"e fi""lll'C' pl'ohahl,\' I.I,lonp> to tIl(' ,.;y,..;tem, 

r Cill 8 ({ lit! O/·('s . .:....... TIl(' n'i n i,..; \y(' II kno\\'n as t It e :. C. O. D. ~' H i n : 
it. st l'i ke ,~ ~. s"O \\-. allll clip,; auont SO° ~" amI i,.: reported to be mor(> 
titan a mile ill 1l'Il!-!'th and abollt r. feet in an'ragl' \\·idth . The gangue' 
js mainl~- C[uartz, in \\'hi ch the. ore occur,.; in "hoob amI len"e;; \\'llil'l l 
",lry from 1 to "i ft'et in \\'icltlt and an' lllo"tly of con"i(lerable extent , 
The nal'l'()\\' ,;ltoot,.; <In' ~ aitl to bC' ll;;lIall~ ' rieh. ann the \\'iLlel' one" 
contain large. bodie,.; of milling: aIllI conccnt r ating orC' . .\.t. the 2.-l lL 
foot Jt.n'l the o\'(' ,.;hoot is l'I'porterl to \'ill'y front ;J to , feet, in \\'i<lth 
aIlel its ore to ha \'l' a \'l'rag('d ahOlit, 82'-)0 to tlt p ton. 

Thc ore contains pl'in (; i pa ll~' "ilnl' sulphidc and gold , \\'ith ~o nH' 
galena, zinc blelllle, amI below the 250-foot le\'el it little chalcopy~ 



· . llS :lll:\"EIL\I . · rWPI)SfT,.; II I' ~rn lr .\\ ' E ('(){'c\TY. ,\RlznC\ ,-\.. 

rit e." It t,.; sa id III hl.! I \:'~" rtdl ill tIll' ~I tlphid l' W il e ill tIll' 10\\-I'r part 
()f the Illim' (Itall ill tbe Ilxidl' zone 1l l.! :lr tIll' "; llrfn('(!. Tt " rlill of Illine. 
roughl,\' ('omplt!I'd fruI H it L'L'L'I ,rd of tilt' olltplll frolll OctniJI'1' LO. 
I SS.), to ~larc lL (i , 1!)01: i,~ niJlllit as full()\\' ,, : Siher UiO Ollllt:l:s' and 
,g,ohU Ollll t:\:''' t ~~Il' (on: lea d, I:! til :.!O Iwr n'nt, 

[> j'odllctioJl,- II' prodllction i,.; reported to he $l.:WO,OOO, that of 
,; i l\'('r alolle allloLllltillg tn ai.>I' lIt ~l,OOU,OOO; alld :-:e \'era l thou,.;alld 
dollar,, ' "'ortlL of 11l l'd iul1l-grade on' nl'l' :-;;l id (0 110\\' Ii I' Oll the dlllllP, 
Thl' Olltjlllt. \\': h lllO,.:t 1,\' m,llie bet\\"l' I' 11 till' ;llIlll lllll "; of I::;S,I :lnd IS!):!, 

DlIri11g' thi ,; lll' riod :~.Ii :) ';" tOll."; uf orl' ;Ire repllrt ed, ;l l'conlillg' to s llw l­
tel' rl'tlll'll :-i lLI'L'h. to haH' con taillell abollt -I-O:! .OOU Olllll:es of ,.:ihl'r. 
l.l t;; () OlllI Cl':-; llf gollt :JIllI ,i1,3.';"(iO P011I1(1:-; of bid, Later. about 1~ )00 

to 1 !lO:!. llhollt 1';".,-,,-,0 Olllll'l'" of ,iln'l'. ISO OliIl CI':-; of gold . ;tnd ll-l- ,3()0 

PUIlll!j,.; uf iel1l1 are ~,lid ttl h;t\'(, I)l'l' I I (Iutailll'(l from ;~ ;w ton s of C01,l.­

~!.!.1ratl' :-; , 
MINES OF CANYON STATION WASH, 

In Canyon Station \ra ~h . :lbout a mile llorth of C, O. D. 'Yash , 
thel'l! l1rl' rl'plll't eLl t o uC' ;;e \'L'I':t! ~ lIlall mill l''': . of which the lllo,;t il11-
]lol'lallt ":l'l' II I tu Ill' the Balll' II-Dadell. K i11g. amI Qllc(' n lIline'i , ::'aill 
tu ue o\\' lled by Le\\' i::; J) ,\\'i d"un . o f Ki nglllilii. 

MINES I N "TOP OF STOCKTON HILL" AREA, 

Th l' .. top of S tockton Ilill" is ,.:itllated in the nortll\\' c~te l'll part 
of the d ist r iet, at the Cl'e,:t 0 f til e 1'<1 nge: uct\\'C'C ll the lIort hem pa l't 
of th c CCI'I)at cli :-;t ri ct on the \\"('st and the lwad :-; of 1. X , L. amI 
C, n. n, \\'a,.;]l€' :=; Oil til l' ca~t. Thc llIinl''; illdude the Cinc illnati , 
~IiII C I' \ IIopI'. HIliI' Bt,ll. F Ollntain I Il'ad. BI'()\\'!I , allli o(lH'r,.:. till' 
1I1 0,..t i111jl()]'tallt of \I' li idl ~l'l'lll:-' to be till' Cincinnati, It is ,.:itltated 
111',11' tlte 1'I'l',.: t of till' r : lI l~!'l' al,'>1lt Illid\\'ay 1)('1\\-('1'11 Lall l' ;';prillgs :llld 
1. x., L. i>a ,.: ill": , It I la~ 1I 11( Ill'l'lI \\"ol'ked fo!' Inall), year,.:. iJllt io; 
n'gal'lII'Ll a,.: a good prlll)l'rt,\". 

I;' , UI B ,\,;I:\ UISTHI CT. 

t ,~ . :-';-U{ \L. FE .\ rCln.s . 

ThC' Gold Basin Illl ning di'lric l , of \rhich Basin i" t lw j)o;:;t-o Oicc. 
i:-: s ituated ill the l'a,.:tl'l'I1 pal'( of the \\'h i(l' II ills (fig, IS) , It ex­
tCllds o \'er a h ill,\' arl'a abollt G mil l'S in diametel'. :-; Ioping to Hlwlpai 
""a "h 1111 ti lt' e'I:-;t. and rang"": fr01l1 :.!.!)OO (0 ,1.000 fl'l't in ele, ·a ti oll, 
'1'11\' Ilorl he;l,..ter ll portioll. \\-h ,, 1'I' lIl o,.:t of the min e:-; arc :-;i tlla(ed , i,.: 
l'llggl'll. [Wi lL!.!' 111al'kl' '' b\' long itlldinal falli t ,..('arp,.; and ":co l'ed II,\' 

'1 T hp mine is sa id tn eon tailL no ':' 'l'per auo \'c til e ~on · foot le\'cl, l/llt in an upt'ni ll ;..!" 
alloul ha l f a mile we:o'( of ( li t' lIl iIW an ri a Uf) ut ,jUt) f l 'l 't Llluj\'C it, 1111 whal h; rhl)u,:;lIt [I) he 
the S~Hlll' (' , n, ]), vcin, lhl' 0 ( ..:0 , w!li ell ht'l'e OCe-II I' S i ll a mill .. · \\'h i te qUHl't z :.:ilUg-UI', ('UII ­
laill :O: ,' Id r ll y hUl'uite and c h a1cop~'I' j l'" ',\' jell :o'ODlfl zi nc bIt'nuc, an d .thOll t ~ :.!I) iu g-ulll Iu 
tb l' ton, 

ll' \\'al"~ :; 

...; {'llIl, .. i.· 

TI,. 
('I! elil _ 
! IlC;lI':­

,II i Ill! ' : 
qllan: 

.. , TI. 
.-ta illo ' , 

' I l(~ ll!';, 

, a lld " 
(' gn!. ~ 

-p,rI'JI .', 

r II f l l., 

It :' 
l'l 1111 ;) :~ 

fr· 

I 
t 
> 
~ 

linn ; 

I ~"- :, : 

\' il~PI. 

dl':'1I 1 i , 
'111'1'1,1 

\ ct ir i, 
d I p i, ' f , 
11l!1 It" ; 

fit! ,: -
,.. i 1 1't , ~ 

L'.". !I ,~ 

·il d, 

,11'" I " 

filii. i, 
1t :1\ 

'~ 

l;LJLlI 1: ,,\"; 1-" 1,1:0 1 [{ICT . " l l~ 
~ .. 

-tl\'eral deep (rallSVe l':-;t' \\'a slw:-;. (I f \\'hi eh tIl<' principal Oll e,.; are 
Banker, O. K. , a,n(l Cyc]ll piL'. sitna ted ahollt ~ mil l';': :lpart. T Il\' 
,:.::lre,.:t l'ai h\'ay ,..tation is 1 [;l ci;:iJl'lT,'" --1:0 llliles to ti ll' ,::ontll, \" it ll 
which conn ect ion is made uy :-tage l ine. Colornclo Hi\'l' r ti l':' Hi llli il'~ 
!o (he north. 1Iineral \\' a ,; firs t c1i ;:;co ,-el'ec1 h cre l'a d y in the ~e '-l'ntil'~ . 
out remoteness from the base of ,.; upplie,;, tog'l,thcr \" itiL ;:carcity 
of fuel and \yatcr , rCIHlL'r,.; opl' ra tiol\:-; cxpell,in' alld h :l": 1l111teriall~ ' 

rl'tarcled de\-clopnwllt,.:, {\"e \'cl'tlll'1l'5s: cO l\5itlc ra hle Pl'l>gl'~'~:=; Ita,.; iJ I'l' l1 
maJ e and much ore Ita :-; bcell producccl all li \\'ol'kl'd ill arra ;.: tre:-; ,til.! 
mills. '--

N 

r 

/' 

1 
--~ 

o 2miles 
I ! 

CONTOUR INTERVA L APPROXIMA.TE LY 100 FE E T 

I-'1 1;l'I :E lS.-~ke t (' 1i map of ( :ol d Da:,in ~li~ll'i('t. 

The cleposits OC<:l IL' mainly in fis,.: ul'l' win ,.: ill th l' p l'c-Cambr ill:l 
crystnlliuc r oc];:,.:, The \'cills clip southen,.:hnll'd or nurth\\"e~ t\\'ard, 

mainly at ang les of -1-0 " ()f' TO°. The gangl le i" qll:lrt z. ill pla cc:-; \\' i( 1l 
siderite, alld thc lllC'ta l io-; gold . Illo;;t ly h cl' m ill ing. but it is n~~o ­
c.iated \\'ith IC:l<l or co pper Ot'l'S. co pper shlin l)(' il'l2-' 11 !!nod ill(li cll t ioll 
of the gold nLil lP;':, P,\Tit<,. chalcop~Tit e . p:.1kll:l, ll\ol~'lJcl('nitl' . :In.! 
wolframi tc are fOlllld. bllt th e or<' is Inri,Eely oxidizcd. the \\'at!' r IE'\'el 
not having b('l'll l'l'a ched, _\mollg the oxidized product;: flr t' limoni te. 
lUalachite , ccrll ,; ite, a llLl vanile! illi te, 
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dale,: /950 

After a co:!:'c-.::::.l p:rGli~in2.;:-Y CZ3.'!1iI12ti0!1 of. the 3 lcdc 
: ... !.: .~i~:.; cln.iws, c~"'~!' i~i!:;: the CIIICF r:~:GI?·mR r.j.n~ et'011J ., locl.'lteu 
:- .'. t>c Stockton EilJ. s 2~.:; ~-;icn of the ;·Jtilln.:lei l<ird~:" Dis ·t:!:·i.c~~ 
] . '::::':0 CoU!:t-.:l, Ari~ar:~~" ;i::: l{ould secr::! that the inc.icn ti:Jl':3 oil the 
~. "" 'T''''\'''~r lo"t .... 1) "' S'7 r· r ..... ·:·~ ~ ... ~·..;~n 1·...,,(· ·-.r~ ..,..,..rl tl,., (",..,1';"'] c,p t"l!:\ 0 ..... '" .. ,._ ....... "-" .. u;,;, ..... ;;J ~iJ .Jr..~ ·· .. •· __ v_...t...1. .. V . _ .I00_~ '~ .. ,~ _ _ i • .4..C........:.. ... v ........ Jt:l.l.U 

, .... " ,")-'1"'0","0(1 i'~I'''' ~''TI ;-~ +:., .') C" ~"'''!''''T~i·r.r~ 0 1 ' ..... O-r ~h ,~ -,. ... "" .... 0<0 1":'>1.1 .10"··,)J "' .... ·l'~nt •• J •• • " J ;:J'-J , 1,-, .... •. _'JoJ L •• • J (..1. L" ~.Q . J. 'j _ U'. " ... !I. u ..... _, _.I. .... J v~ , _'oJ ... • '::: 
~::ii :~.'llrth31· e::~;lo:'~t:i. tY(', "co c:vm l':;i t~'!e ore h(j'{.~len [.:.!:.d vsi:.J ':);''1 the 
[, '::" :)11:), that has b}Gn c~J..;1-L'::-.8c :L"1 this r.:1pol"t.. Upon th.J c'~::- : ::, .~.etion 
L: t::is e:cploratlc:n PI'O .-;:.:' ;:').!:'. the l::mjazc!:e~:t could (1oc:5.c!e i2:.i:c:U.igently , 
1,-,,"""1 ::>py T"utu:""e ccv~l·"v--'e'T~ "ro t7r[1"'" <"!'·ch;>:J ~. ',,, ,~ 1:,.·j .... :. .! 'n.' c·") ,,",_l'. ·: , ..... -~": .... l.:-:'-C-"_"i _ ••• - .. ... '" _ _ .. ' J.,a.. ". ' - __ .J t,j ___ , _\.4... ..... ...,._~....... _"" ..: . ..... __ __ , __ _ 
J.l ·, ";" of ~ ..... 0 .... ,." ber

'''' .... . , ~w""'''''''e'''''''' O-)nl'''''-,A U"'" "in tl~~ ~",.~"·.4,., ,":':t'-r ..... ',.r:.'.'l ....... '_. _" ~ .,l.1i...::: ~ _ ~ .... ..J ", - ".I.;..lJ 2.\..,J._-- ~., - -....... L ... t::: L- ..J...-_-J _ _ '? 

Th~ro ::-!::1.£'.'. ;~ :lC this ni~~ prcp ~::rty C78"':71 [1 »J::'0 ~: ~ ; g 3~)l l) 5:' '':'-
." 1 nit:.ilari~.:r ~.li ; :h .;~:: .: other prodactiv~ cin;;s o~ tha S '~C":;:LlY::, S:l(; ~'l 
~, ~. j - Co i"Jj ss-. -"0 ,- .~.~., "" " .... , 'Ol .,. "~e or.... "'h " ""~ C~r.>I" 1 S -!-4 C ... " ~.~.,. ...,... • '", '"' <';'"1" 1 ~ .. ." •. ~ lr. ~__ __ L,--_ ',/ \_. _.:. ........ ., _ .. ~.:.. ~C..;..J r..;; ~ _ _ -"':"".J.C 1,., '_ ._ \.1_ , ~i' "'~"'_'- .. ~.h •• ;..:.. .. t:; 0 .. ., ....... _ .:· .... ·_ 

~ . I dip or "Vci!!.s L\S ',,:: . ::.30 of the r:..cig:i.bo!'ir.g proGu c.1l1:? Di~~:::-~,s ') U~1:'C:l 
, ""'J '" 'i'n the:-. gn ..... "1 ·),,·1 ··.., -: '''o~~'''a4-{ 0'''''' .... oro I,-ni ,...~t1 .... "" t~1 ~ m"\ " ,,- 1"~'1J ''''''~''"'' -"I·:':> , " ...... __ ... ..... -, _ .J_\ .. ..:. __ ~ L _ _ J. ..... .-4 v ... __ ~ ..L _ f .)"I. • ..!.-"'"'v- (.1 ... :1 t ... , .. j.~ ,._~ v ~ .. . .I. .. . ~.,J.,.,J ... .. 

-:: ' ~ ich. to c.~:pC ~~~':; (: I ::~·· r.~:,c:'i.:::.l ore c1e:;}0::lits of b.?Ol't8:::~C ~:1 i::, 't :~ o;: 
, · . .:i::::ict . 

II>:: .,--?-~ ~!!:; en :lour property are st~o:cz and 't4'211 d ~fJ{:ed, 
; .~ .1 t..(wre i~ no 'Jl~5 ·tion as regnrd!3 their pOl'~arLCn~y m~d c~l":.tir..uit-i 
:.) .? very [:'C·£l'.; cept::1 ? t~e futura c.:q)lorntiop.s of' i:Thich l.1il_ lil:cly 
.' ~: :,(;.1 t in i;~1..,:) ·Ll.:nccvcrin::, of :iJ.:.po:rt3.n~ o!'c bcdi~n of t'2.:!nu::"'1l"at':':a 

.~ .·~t:2:1·"; tt:[.;t ~":1.11 pr~vc profitable t o the cpern.tors. 

Anot.'1cr thir:[; to l:e consi'-:(>~ed 1s the past reco:'d of the 
,: :1:1:/ :loighborinz nines in the in:.Eeui8tl3 'TTicinlty, a!ld ttc p!'e s f:mt : 
:'-'::" Ct:~ccrs, :.1 'J.ch a3 the C~:Istock S~.l'Vc:r, "7£", Cn~el~ Prin,.::e C3Cl'se, 
:.::~.;~0:-'.n Pre!:',ier 2 Do Lc ~;'o'!.m:tnin; C. 0.. D.? .. I It .x. t . 1. 1'h,,:t [; ley , E~t~ . 
::::: 0 ther 'Wore g, :Tm .... .:- property is 1..:1 a p!'ov'en -;Jrcd .. l c ",ion 0::'03. YC1:c." 
CI:-~? El:G!::.s~:i r::"no hc.~ bud i::port3.::"lt :Jl'e,':uc·::;ion .. 
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I'The ores subs8quently found in the CHIEF' ENGINEER mines 
will readily respond to treatment such as is now in practice in this 
s;:ne district with siL:dlar ore s. There is always a ready and avail­
able market for either ores of shipping grade direct from the mine 
OT concentrates from the mill, such as those that have already been 
p:,oduce.d from these mines . 

The 9.."Cact date of discovery and original location of the 
It:L~tle Chief, nOVT the CHIEF ENGINEEH, cannot be 'def1.nitcly d~ter­
[li ned , but evidently t he first sUbstantial ore shipments w~re made 
lL~ t\OTeen 50 and 60 'yenrs ago, 1tlhen, the operators at that time packed 
t !wir high grade ore s out on animals. In an article pubJ.ish8d in 

• 

t~w }fohave COWlty Nine r , the mining editor who 1.{as persont>.lly fanlliar 
v;1 ~h this property, havin2: been a successful operator of the neigh­
b o.::-ing Cupel mine, s tat-sd, uIn the ear ly days the I,j.ttle Chief (nOVT 
t~ te CHIEF ENGINEEH ) was a shipper of high grade silver ore , nany 
c ar-loads of ore averagin~ 1100 ounces going out to the m:!el ters .. 
At t..lJ.at time it 'tlas mmed by .John Kennedy, knovTn to the Ind i a7.1s as 
'little Scalway' (meaning man with tooth out in front). H:ith ,the 

rr,oney .fr,om 'the ore sales Kennedy purchased a good-s;!.zed cuttls ranch". 
After the ;JIlines hadpa. sqed uinto ,other ,hands lessors shipped .largaly 
from. the "property, t he ore -being from the 'oxidized izona. II 

,Since the ,en r lier ; operation of the'se mines now included 
i n t'n.e -'CHIEF ENGINEER group, this 'area has been own~J , .a.pd operra ted 
C:l a small scale interr.:ittently to the present time., as "Tas the case 

\>ri -'-11. the ot leI' mines of the stockton Hill , section of the- Hall ar:.ai 
l-, :Lning District.. . .. 

,.In the earlier oper~t:tons only , ~he lox1d1zed ores wore 
e:d;racted "because it has onJ.y been , comparatively recent that sulphide · 
ores , could be mined 'at a profit. ' T~e rate of ' p;rogress' in the last 
f t fteen years in the development of differ~ntial flotation, and the 
construction of suitable mills. at the smelters, has been ra.pid beyond 
t he re~ization of most people. So toqay . sulp~de ores such as ' are 
'sxLpped fron the Stockton Hill .sectiO-Tl can, be , mined 'at a profit, 
st5.lilUlating mining, here, with the result' that ,such mines B.s , the CHIEF 
E1WI NEER can find a ready market 'for their or.es. 

Fl.,'nrr-'rlEB HISTORV OF CHIEF ENGINEER HTN1<:: 
- -- 4 4 

Although I .have been, familiar with the Little Chj.ef nOt{ 
knovm as the CHIEF ENGHTEER mines, for over 20 years, having 5een 
an operator in the immediate area; in order to complete the record 
et my request the ' foll o#ing remarks 1.{ere furnished me by E. Ross 
Eousholder, E. :1--1 ... , o:f Kineman, .Arizona" ,s Ill.idely knot,7n !:lining 
engineer, ,\-iho is the pres~nt owner of "the ·pl'operty. His remarks 
~~ to the early day operations give a good accoU;.-rt of those condltions 
consistent with tb.eobtainable facts as I believe them· to be: 

, I 
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UAJ1CY C-ooo"'.lel1, '.an old tir..er t ar..d O'.rn.er of' tho p!"cmarty 

t ~' tvjt~en -tho G'iI3;t' E17GI:r::3R .and the Cupel, ~nclnding 'tho ,Sr:'. G~o!"ge, 

r :s ~1el.l as the p!"operty 'On 'l!mich is locatoo tl:~ stoc1tton Hill. 

C!:welop%!ler..t tur.:r:el, 'was rmniliar l-lith the early operation en the 

CT: Hj,i' EIiGIimFR J:!ine, in those days Y~m &s thG Little Chicf. He 

s~id~ several years be~ore he d~ed, that t~e original locator or 
th9 V1gilanty lodecla1tl, be~leen this mine and his.rr. Gaorge 

s .. Utf't, had also acquil"ed the .la1tUe Chis£.. Tho ruins of tlle old 

r'Xk cabins can ya·t be seen !ran the surface "lorkl.ng~ of the Little 

Clue! 1.,,\ the wa.sh ,'belOill. I 

'" , I I ' 
, , , 

"AI though he nade 'considerable 'money from, the 01'0 sh1p-

t:cnts J"rOIil his V1g11<2nty c~, he latol' tUl.'llBd th~ Littl~.! Chief 

(!:o;r ~e 'CRlEF ENGI1;F, .-;n.) p,-~opa!'ty over1..~ the Taggcrtl!a!'cttntile . 

Com:;m .. w, of Kj.Ilgtl,an, ..\\!'izona, to .settlo his a.,..ecoun:t 1'b'"1t..h thom. 

lI.. ~! often lras the case :1.:2 .. those early days the r:ercan't11e COnrpSllY 

HH9 a1~ in the o1n:Lr;,[ business.' It lIas t~oir policy to grant 90 

to 120Au.aases to oino.!"$ fo!' a portio!! at :the vein, ha~J'ing a length 

C:I~ betl-;een ,0 and 100 feet . '!he DID3!'S . "'~d b·e .t"Urni:::hcc1 .3. g:!."ub 

'~ '!:;a1!:e or' tools end sti.p,l~eB ·~A th.ey lIouid go to 'mrk~n tho Ol"a .. 

J~~ :; io~g as thClr were in th~3 .ore 'th~IY vou:rd keop sil:!,Z1:nr" ui th tbo­

:ulee. 3.111!U.nd that after they had reached a<bpth Qf" 75 to eo :fe3t 

:;1te;:r ..:Could easiST 'm:!.IlD t t, e 0 -e by stQo;pil:lg. 
. 

"But , tlhen Ihc~r ~:'"t:Jr.pted to ' get ·an ertent1ipn (n 'their 

lease!J ,the m91'co!l'ti_t: cr.1'par;,y c\lner$ 'would not, grant such a time 

t&:;ttonsion. So the lE!~3.r-n.~ine!"s vO:'lld stOi;l s1nk.1ng ,and -~aavor 

b :l stoop out all thlD ores 'tJ,-,cy couJ..d in ~~he J t1me t.'f:lat u:as l.eft. 

Ilotlore ti."!1t'er uas ~l~,ed thall absolutelYNneeessary. lfuch of the 

t imber that wo.!1 ~sed ijltH:! ,lcccl ee~r or ~l-Ql1p~r .. .. ~he mmers would 

'bu u1l1ing to gr~mt othor leases an their p~p~rtl, 'O"..lt never in a 

pl.a.c-e that h~d been opened up_ 
, ~ , 

"This nccoul'!ts' ~;for "the sevan Ol" ,ja~glit sl1rl"a:eo hole,s that 

had ,n depth of' ,from, 30 to' 60 · e~t vith ~ ON ,sto<n)ed ,:):.It ell <£la.ch 

sicG of tho orig:i.l:'..al shaft. . ' I, 'I' 

, "Greeley Clack still living 1ri K1ngnan was tho yo~~est· 

of' several. brothers t'lflO were early day m.inc OP~l"a.tors. :fa told 09 

tllatha visi tad, for ~everal day$, his :.brotncr Wil1ia:::I Cleck ltho 

1J'as extracting ore from one of thes~ Little' Chief' . lea rJD!J , .rh.en he ' 

'iSS a young man. He said his brothl9r lTas ~jning ore t.~at contained: 

over 6b ounces of silver . per t6n and s~e ,,"en.t ,,,ell e70:' 100 ounces 

per ton. 

"\'fuen I first v1si~d theso worldngs about 1925 or 1926, 

:;;everal of th~se old shaft holes 'Were st:Ul open, w.i.l SC!:!9 of the 

roject, fro:! t.l-te ore sorting' op.e;rations ,w..as still in 11 ttla piles 

c)n tho su.rfnce. . I 

f 
/. 

... 
f 



"Since then t1:~e ..ho1.es have cmred .j_r.. or been .i'j 1~:H:1 vith 

the surfnce soil a.'1r2 c:e::>ris. It is ~J kr..owledgo of t 1-:.o c '.";)) tt.:'lt 

J: actunlly smT thor.;;}, supplemented b~T ~;,o geological c o:'..i21 t;i~ns 

e:dsting on the prOl)Crty,,) together uith t'le !n .. lbstan~ia t:·:..::-:.r ini'oma­

-1;ion fran the vJcl.l i r.:i'or!ned ol.d tine::-5 who personeJ.l~T r ·::::'.::.tcd their 

:i.r..fonnation ru"ld knm\!l cdgc to me th~t has .caused r.o t~) }-.a~!..;= on t .o 

.:hcse three lode clair:-:s 'comprising t: .. e CIU£.P 'Bl:GIttErn I.:l~~ ~ ' eroup . 

"In 1941 und late 1942 I hnd astablisl!ed 's cr."'~':J at the 

: :1:19 and had several !::~n doing york there. But sho!'tl~· ~: ~'tcr the 

:.'. ttack on Pearl Harbor I was cslled .bucl<: into N11j,tar:r Se:'vice nne: 

"! Juld not return UJlt11 . after the war ended. I had SCl"'l2.i 1...""1 t'/orld 

· . .:::1' I also. This I rnlata here , so y Cllt will lmdat"stal'1il ·;:.!.~at . as &n 

~ nd:5.vidJal I foti.bd cOl:ditio!ls changod when I returned m::'l could not 

.'. '1 ::"1' oun continue oS cC1T t31opnent progl'am. r hnvG had c. :"cad tu11t 

'.' :'::.-; the net.]' county x'cad across thG CEIEF 3'~:r:n1E!3:R clai.-, 1;0 thc .. 
~::.::-: , }. 'canpsite a1Jove tho dnvelo;·o ;..u:; ttmnel .3.~1d acoc~}s1bJ.(; tc sone 

(:"' ':-h'" sur~n"'~ ' l '10r1"'h-, ." ,:, 1!J~'''''''l di"'l'" o· ···n -~ ......, 'I 'U~ '!o )' A 1" "" ...... , .. r)~l · 'j· l :" ""C! to th"" 
,~_ ~ ~;i , .... ~~ ' • .,u. ... _ ... _ , J -1 , \.;.; .:J __ ~w .y.a.. '..I'. 110 ... 'W •• • .., __ "~l,;..t~ · I _ .~~AII.-:J W 

~ ~:~:T.Hl! , 'Within r::r:r r:c&'1,s ·t;') .. coso. 

".It is th~ c:;::-:. ,~ :n:'~?JertY' t~. nt I ha'~""t: h eld? )}:~ctn~c I h~va 

..c.··'1th ...... - it based "''rl " 'r S~T ' c1 ~ r rlT"Id n·~dCl" .. ·t. ~rJ'li '~, ,,, ell'> t"h ........ ·~~· ·l:"1 tl.·on 

.,."-l • • .J.U . . v. . ...... v_~ ~ ~. o:..u. ..... ... ' - ..... 0 ... .J. •.• ~ ,;)~ ... i...,.;. . , 

.Jade? ~lear to n6 11:" rr; c:!pr:.rrienec as n Ir,irliEg "011.g111(SlCr fO!:ti.J.i81' 

·:/tt.1. -production r.i:ntJ ~1 0:: this area. 2.'ha~ too, :l.s tIl0 r~ ... 1BO!l 'till:; 

~l fu' more interested ~:() t.o.ke my royalty o:rf t:.~e rd.1J0 pr cc.1·J.c t i on, 

.instead 01' selli:1g ou ;:!'i15ht. ~i!1 elso l;.alps to':.e o:)ere tor . b 
.1. i ~~ 10""" ....,.., ..... it ' Y-"~" -:'1~ 'I...~".~ 1'0- 'l'10 J· oo " 
....... ..,!. ,;.. ....b ~~ ' . .J.....:.....l_ , .. ~ : U ~~I';j~ ...lIf - .... - . , V • 

~. Ross ncushold\~:c" tl 

Tho Li ttJ. ::; C ~~ i.Gf dGvolo"':r.:cnt 'tt!-.'1l1a1. on t~':$ C l: = ;~i' ::I~'GIiiE3R 

01 ", '1a m· i,.., ..... nrt clr.. -i··l J'.' ... <. of>· -4-'!.--.--. ()l-d ..... 1'~., .!"\.J~'7 ro"'~ ·r "' ~ '::>i y
" :;- .... . ,.. 'in 

..... ~t" ..... .;...I.J.':":" b f.M..4_ :. ) .... . J _ .r....- w .... \;ii V I..Jw....:..". t".: J UY C';'_ .. ,. _ _ .... . ./ _--'-_ 

J:·ho oountnin as ,n c/!' ,.:: :r~:tt 'to n pIneo :fl'O~ ,:ihlch a :;r~ \>: :., c..r:t~! n:a:!­

• . rTl ""~~e .... CO"""" ·:) ,.,'t·1 C'" .• ; +-h a knOHl1 ere shoot 'in tl1f.\ .:: ~,~. w,· ··:!),·i i J. I'e 
· c.. • .., ""~\,4 U ,A....;.,;.. ... .." I ... _ .. ' __ l .I ... ~II.tj. .. I" J .,... . .. __ "'~;"' . ~ .. _ • ..6 t; .. ... _ "" 

~" i.l2'k.1ngS above. 

Thon C!1e t1.'.. !-.,:l.)l \!:~s drive;: .; n further torI th e. "::'.1~'Tt1 ,to 

r otting on the :--::. i!·:. :~. :! .. ':.:tl t"3 C lief vr..:.n :.LTd it W:1S o::.:p·,:~ct ,: : :~ that 

.' -.i ~1ng ""'0'" rl 1::-. ,) ~"o'" .... 0 t'ne "1e",, 4~.r~ rd to rJ'",.' "n..1o!'1," .1-1, ', ';·rl·-t.'r-
' ~.L_~"-' , \1 U_'-lro U "~ . \. :.I _ ~ .... Lt w: ..:J VJf 1..:.. L:;t~ )" U .... . ~4·~ .. I. (rJ_ ~ -_ ... ....ru-

:pr oductivo sUl'f:-:-ce oj' ordn gs, and th~s penetr[lt~:'! tht~ C:::'Q :.::~hcots .. 

E'""i~'r"' -" ··'·, .... ,'t +"TO thi'T'r-: '" of' ~tc: .... 1 ,~o "''''lnt !i'·;.r.:"-i ) l ':.t·l r~·J... 
, ... "I....i \ 'r..;J .. -' _, ot.,.; • .Jt .. , u 'l .. __ """~ ___ ,..1 _ _ ';:;'-.,; ,J' ,,_ .. / ' . .. _ . ... ! , ul .:.. ~ 

:~ca:e. nin~ral1zqtic::!. ~!"JtJd the oper.s.tors, a t that tir,:o , to '.r2'3r to t hE": 

-:"i -:ht 'Where a r:.:l!.:e:"'22. :"::Gd vein w-.;.s 0:ncount-ered. ':'h~ s~-:c~li;:.g or 
., h-* d . , 0 1 • f ' 1 t f .". . 

~u.!.p.::!. es ove::- ::-:. "H': C::Cll va!7J.~f . rem ~nree ·0 cur J: 9'?'C 7.':<25 su er). 

·Cl1:,:.t a t-tlr'.~ TJi2!3 s": ·~~ :~t. rJ\l pr-*"~ :r~..}: at0ut 22 f ·~Gt. So r:u. ':. ~~ l lat ·:; :.' \ .. ';.:. .. :.1 

.'] '-' ''ou..,.I.e'''''''Q·· th',,,, ~ · ""'1 c., ("l""e"~ltor'''' CO"1 ,'~ r. .... t l~ ~''''' r:l 1p it ".lr·tt'·\ ·:,-.nf' {·C·x:...., -
_~. ...... •· .. v _ -.., ~'"I. V \.; .1.... .... • .... ..J _ ... ~ .... t LoL__ .......... ."_""_' _ ..... _ .. _ .. . . .. ' . _ : J 

I; ,:,.t nvail:J.ble t o -;:;::::::: . 'Then, too, v.lt~o the sulpbide., ::'JI'f-;isted, 

t~lC corr.nol"'cinl \",":ll~l03 v~re not pT'3SeJ:.t. So::..e of tho In~t; ore tal:.C!l 

f ron th13 uinz :1.s stj.l1 on the tur.r..31 dl.ll!lp.. Assay retu.:'::ls shml 

V3r"J lou s 11 ver arid Goold values. 
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~ '-.' ~~r~~l) D';:V?llr~·~·~:;I:j' f~ : .:::- L.ti "1) ".cr.:;:': 
..... '-~'_-'_. ___ OIl _lB .. _~l,I" __ : ! • 4;>" ' ___ .......... 

" 

. 1')'1'(." r~ -i ~ l,.,,,:; C .1. "t~""'~""""!l~ ..t.., c' l~'t';t~t-t ""n .r."'/'U""" 1. t""O .t:\",:o..10 <t." t)-~ _ ~ ... .:' _._ ~l" ' _ _ ~ .. .... ~~~~Q ~ \#1j' Q ... &c... • ... -'A ..... -,,:..r\f, , I ...J'V'V ......... 4 !J.Q 

: .". )'t~ !ills Oil t~Hl r:o::thl)~l!Jt to 5200 toot at tne C"l'ost· (:i: tho Cor~ t 
.1. "! ::ll~;'l.il1e' en t:~o v:::s t.. 'ibn wcstem :l:1.d or tl1.e cm:mF :.:~:~c: l::rE.J:n nI""~up 
: ~.~ C21:1{)St Cc-o :t09t hir.}:;,e:? thSk"'l tho enG tarn e:r.:d o~' the p!'u),:n,t:r.-
~ -:~.:~ rl.1.l'ol'ego cJ.~;wtjc:c. m'? this £ ~U.;:i i.s .a .oat If.,..;CO fin~t: .. 

Tb.e tc.pogrnp:~:r of' this y:ocrtion of' tho' <1istrlct ~~! t:rpice 
c i ' orofioo i~:!,..eOl!S f'c-'!.!['; 'tj .. (.h"'l$ in i±1.n region bclon..'l1 to the pro­
c. :-:-:J.1 ·z>i~1'l, BSSc.ntin11y f:'oil rd.tic. T.:10 Elc¢C'~a"':!Y1nc ]~1'~otof:rn?~:t'l wl1 
'? 1. ... ;~ one .£ $1':1:00::0 idoc of' t.~G t.opogrophy or the c:n:::.!,::, =~7r.1l·llli;R 
: :;. ~~~ oro .to""40,,, ;""'Id .oJ.o.""',. ...., 1 ....... ·• :;4"M' ';",p~4' .~".'IJ'l'I:1 .. . ___ -. 0 ... i.. ... ~l..! 'IAo>. l.>J,.;O ._' ._a .... Cu:rJ:l __ .. ;.C ........ .;.. .. .1 • • n.14'J/'" 

"1' ' '"'r~~~'''1r . .-..... ..... -..... . 

, 



lkt~1l1(!:r-"Pr.:lnce Gec!"!;!:'! t:ini::1,?; property Ji' the CorJstcclr Sil'irn~' !,lining 
Ca:..,..,nny ~d includes "i~'>at. has been It.T1ow::! f.o~ ye:s.rs e.s th!3 IJ1ttle 
C!:ief mines. ~'h~~ fat:10113 CU:'3e1 mino is abQut .2000 f"..eet .r..O!:'t~l .01' the 
II1ttle Chie:f '\'.forld.ne!': .. 

The WGs t 'err: 1:·!U.'Jn mi:r9 p:ropnl'ty adjo.:i:ns. tl':.is mrt:lte on 
thG sout~!JCst . A good :::.:-c.de 01' ' lc~d silver orc is nov ~)e j'. i""'; o::z­
t!,Qcted fron this ",d !o:.::U.."1g mine. South of the V11ndso!" r;:~cup is 
t.ho };ountain Queen, (:;r~:..! the "78" ~ine that has been a hea~rJ producer 
(I~' high grade orcs a~d is today ' producing 42 O'.l.."lce si!. \"er ora f'or 
!;l1.:Lpmont to tho st:el tc:"'s . The De r,a Founta~. mL."'1~ lie!; to th~ -WO!lt 
a'bfJut a quarter of a ~J..le • 

. ~ The CHIEF El:GTIT.EER mine eroup is in sect:ton 9 ~ TC"rll1~jhip 
11orth, HaI410 17 1'-!est,. Gila. and Srtlt '1iver Base Nericl.::':~ , Ar:i.zor.a . 

Ther'l is a rood' county ·tr'l.1cl: road tr .AVcrs:!.nL t~:,·) en t;1re 
length of the estate, '::tich with cOIU:8cting L:ine roads c,!: ":_.e 
I :-operty affords e:lsy ecc?ss to t.l-te r;ora i!nportant \To:·~:i~:~_:.:: of the 
:;:;:.. oporty. This sm:;e road connects '\lith another c ount"tJ ro~:d a~ ths 
:r:o:~tr:t-rest cornor of t h'3 (r'TOUp, a -ra',;r hundred feGt frm,. tl:.? L.:::"ttle 
( ·-·1 ";.n.:f ,... ... in ..... -,...nel ~nr! "'l7n"l?\ y1th ~h" e! S .".,."OI ""'o--d ~en r "~'" ' ,~ "",& en'..:! · ... ..l.U ~ ... ~_ , .c.:~ - Gl;!,)~~." v ___ ;> ~,",.L: G. J.L....... ..., ... _: .. . ,_ .. .t.,:, 4", JJ....I. 

( .'~ t..he -property in the 10W'or foothills. This la.tter ro;:c~ s ~ctiO!l 
::; . .: o.fens1er grade and is being used dilly for transpo!,·t.:.. ~:J :)n of 
::. \pplies to the diffe ro:nt nine's B.J'I.I.~. r3.nciles · ur..d the haul~j',!:: of the 
:: '~.:~pping oro to t..~e reduc~:ton pl!4"lts or to the railroad .::. .~~ KL'l'1g:;-.an, 
, . ,;: .... ona on A1.. n ?!"!"'in 1 ·-; ,:' of "-he jH·C~1 "'''n IJ1 ....... e'::a &- Sant·· 1;1~ on R __ . _--.. ' " . W.1 .. " "~ ' __ .. v L...!. ~o<J a._i:)U _ .. _V'!..i t _ .. c- l ... .["" . ., 

;' d.1.ztanee of'abOl.lt 12 i:Jilcs fl"om t.h~ C!rI3E-' E~fGI!:lE~R oir.~ ~,:;ro·ael't-J. 
~ :~'.s ro~d is kr3p t up ( ,:,.' tho count-.1 ar..d is .in e:=eell~nt 51:1::;;:3 .. ~ 

The distric t ho..~ n ~ea.l t:i;Tt" .. I 'Cli~r~"~0 rui t:'1 r-dlcl. ~il!!':9r!j 
.. ;: :~~ C':1 per.ni ts goed WOI'l;:iYl.~; ccr:.dl ti :::ms t he ' Y8·:::r r OlL.'ld. '1'1:'0 rair .. f u.lJ. 
:5..: n bout 10 inches a ::80.:' .. 7.he dec.spcr sh.nft;~ 011 t:'1'':? ::n'Ol1'~rt:r prc­
c'·:.:ce enough uater to i nSl'.::'O un a:tplo ..,upply 1'01' r'l.inil":'G U!1 outlined 
:.::'. t1:o present devel op:.!:.):~::; prng!'n.:::.. 

" The cotm.tn rce1cis the y:~'8-Cm:lbrian granite, g::la is5 and 
r;~:!.:.~t complex, bclO!l~"ir .. g t o t he lan innted !.:~tar.:oZ'phic se::."~L9s of that 
t:/'7~e, with a tendz:1c:r to ~;r2dc into mica chl.orite schists ln pl~~e :.:> .. 
:.~ is intruded by dy;::0~:; ' o? minette, g!"~!l'!i to, grnri te :f:or:~·hy:ry , c1iab.;. 80 
i-: ':. .:;a1 t, end other rcc1:!J, tha~ arG p:'oducts oi dii'fer-ontit:tion :!.n the 
.~ . :' l ~-Ca.mbria.'r), seri;;: So 

The veins :fc ~.~ t~lO __ :ost .:cart ere regula1~ ar.:O P '2:::'~:"stont wIth 
'i JI.=!. daf'med walls. ~»j~ occt"T ch1~fly in t.tie pre-Cn.~o::·J. ;::..n €:,,:.u.5.tic 
:' x:~.:l . l!sny of" t!:~e }J2:" elu tes coir..c:'cie \·11 til the inteJ.'s8Gt:"'O:::' of" 
f ~.~ su.rEls. O:tidat:!.or .. 1~2.s altered the r:ppe~ pur" to a c.cpth r~:'"l.:ir..g 
;·..:'otJ 50 to 3CO f c ·;::t , ::~:::d this oxidized zot:c chanGes to t::.'3 pr1r.:ury 
0:') within a vc:::tj.c:.?~. !'~.:.:::,ge of 10 to 4-0 feet.. T£l.:3 o.ld -:~_:::o c"0~ators 
1: '~ ::e unable t ·o n.D . .'ke ': tllD sulphide ore!1 a t 2 p!'oi'lt SU~:ll. ·:w ceIl be 
1" ~ .. "~3d in the 01::;t1.'i(. t :cjay. Only tho o?.::1c1i:?.(ld nr..1 SEJc~j~d;!.,,:'ily en-

~_ (;._ 2.' :,:~1ed ores \iC!~C U::f:':( :--."..;10 to tr::mt a:'1C1 ship.. Tho r li:f.o.r::, toeay mer-a 
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The pri:L'~lr ~tI t.and oldest C~'1d f~or J:!~~ yenrl, ':i[~t:. Stockton 

F~:J.l, sj"tuat~d in -;:;h Cl .::' •. JGthi.!.1s in the eastern p2:4 ... t 0: t h,:'! (~istrict, 

j·::-~ t north of tl:e -:::;1"!:: 3.:- ':·:~ CF."n-:!" Elm]]E~ .. m grot1? 98 1~e '9 :"~;~~:-:-!:!:n 

~~~.~!~ Ger.l.!:~ I ~ .: ~:-"~-::--, 10 miles north of I~.:1n[:wn1 n t :L'1 €!1 o":u tio:l 

C.r: 8.bout 4,800 fee t . :!:t <!a.tes fr.mn e,nrly in the s.1Xtics, ~i1cn the 

:r;::~ .2.!c ipal veins 'lore :tJ.:::' st discovered and began to produc~.. III . 

f ;";:;::,e r days tmch o r G t";·':$ shiP:)3<l to S'tT:l!'..nea, ~'Jales, bu.t l .a.t.3r it 

'ti , .~; t reated in tho Nj.l-::::::::al Park ,and Ccrbat l;lills and :$h:!:r.med to :tha 

!'; ' :~'Il t el's 1x] ,~~,.,. "'rr...:rc:1.scn end to T1e\y }.1e:xieo. .Then f6llmred e.. p er100 

\ i:·. m 1. the 'orGS 'Were h auJ.ed by t'lagon · to the 'stz..tion of'Berr.r on th.g-

t~ .. ::n neu l"uil::'o3d, OT toK:!.ngnan, "Thence it \las shipped to tho nill 

c.::. ;.'i!:101te.r at l1eec..La;:;, Cnl1i:orni~1» . OIl 'the .CQlorado . a1ver~ . 

Dilri!"'1Z the past ye~z ·tho sh1pp:il'!g 'o~cs aIJd concont::ates 

:: :-':Jr! ths milling plants ha.ve been t!'tlckcd . o"vor eJ·:celle-n"t. h±("::b:ua7s 

t') n sa'T!p~e:r at Kin~ .. "lr~ O~ to the r eduction l:l<lrks in the c1ia~iet, 

't. "t l~!"1~ tho oren of" the d:t~.itric:t ·.h...-=tVc fottnd J1 :r9n-::1~ market. /. 

l 

-. 
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In lfl"iting nbo"J.t this section in United sta.tes Ccolof.ica~ I 
Ti .... t12 ot1...11 #397, F .C.Schrnder, the govol'r:.::nent goolc!Ilst~ stt'.:tcd, tiThe i 
c:";poc1ts occur in the prq-Canbrio.n gn:.;iss or schist, ;!.l1truded in I 

p::'accs by 0. later apl:l :~ ic granite 01" by basic dikes . ~lhe:l 81'3 f . 

i'iss!.1,l"O Vl3D1S, vhich i:1 gc:r-erul strilm nc)r'trr.,ms tcrly a:1.d are vorticaJJ 

or dip at steey nngles to the nort..rlOn5t. 'Ihe ga!lf,"Je is qazrt z a..:.""ld 

1···., ..,. ores CO~+.,~.,., C~~ ·~{·.L .. ,~ '"' i' '''''O,,", "Ji tb SO',.." O ........ 1.1 Je .... d ~-'1 "..'1 ~· ''' 'rr! 
" _ ' ';'' . .~ 1,1";'-'-1... ._ .... ,~-'- J ;::, ~ .. . _~ , ' :1. &V_l..l , . (:. , .u .... .. ~ , <;1._"'-

(!O)'(~1' . .P:-:!.n::ary sulphi..<i:; min:3:r~ls are g~len'3., zinC!, bl61.:.di.1,~ chalco­

!l7:r'i t a, arA pyrite, but the aistl~ict _'J'!e~ it s reputation to the r1c~1 

nilvor' ores, such as nL:.tive silver, coragyrite, arger:.tite, t::.nd r~.4b:r 

!3ilv'or, 'Which vere found in large quanti ties in the uppo:;.· levels. 

~~i:1'O \-rater level is a :mut 100 feet l;elow the surface. G21or.a i!3 often 

~:'Cilmd above .it, '\{fJ....ile rich silver :w1:c.arals dascer;,d to a cO!1si!cr.::r.ble 

{~:.sU nco below i t. T~H:r greatest dapt.i~ so · far attained i s ttOO f'cet •. tr 

Corrr:entinf, p.:,.:or: 'the Little Chief', nOT" the CHISP ENC:LTEER , ' 

::::.i!?El L~ the seos !'l·ov ~!:·..l·":lcnt :09port, the outhnr, F .C.[;c.hr~acr, "rrote, 

"The country roel: 1:~ ~:~2 .... Car.'.l::::"!nn cor:plex. To judge fro·:: ~t:'.J.us depr:l.s 

.. =- the surfr..c,J nt th.] :::-:'_. f.'.G, it seems to be intr"'u.dcd by di.~basc nesr 

1:;/ '!I .ar:d po:-tions of n li?h-c-cc1ored f;ltered rock, '·Tr.J.ch f:)GOI;lS to be 

t~1.e intrusj.ve p0!.i,l1!rr;-i, C1re nssociat~~d "ritll the vein. 
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Since tIle .:1:-~ o7a e;ovorm;wnt :!"OpOr-t '\1<13 ~rr1ttc:l -tho entrr.mces 
t ') the wo:rl::~ r8f' :)::'1'(1::: ;-;:0: t~ve been C 1JV0Q ~nd ar~ nov vi t~ i:c;.J ro::-
I.": :l;) tiot'_'l i:::pns t:;iJl c.. Doz:cples that have boeen trurO!! fran r:J.tL~cr narrO"J 
::; ;~:'e3k$ +!l tho \-o::n 2S now exposed and 10ft by the ea.rl:' !J1r..~!'!:> gave 

'.~' J'-y retur:1s be'tt,;cc:1 20 ouncos and eO our.ces in silver, bnsi dcs 
, j 0U.t $1 in gold per ton. ' Samples frOIll the old shaft s orting du::ps 

.: 2. 50 carried up to 27:;,~ lead. The oro shO\vs a. lov percent~ro c:" 
':~~J})per, but zLJ.C i:l 110tf ~s<ant in e..Jly apprnciableqUl'l..'!"'~tit:~·. 

ethar OlJenin3s .. on the ClIIS.7 ENGI1!SBR !nine 'E'ro'Ll? hc.7e ex-· 
--. Jsed V01.113 of v-aryini:;' Hidth and· T.2ctallic content, H!:ic~! ',lore not 
t.:::-;: tonsively lnvesti[c1tcd , as the. t H() oir..es of this est3te CO;'9 f"uJ.1y 
c! :') sc:-ibed viII warrant the :1lr'1"lediQte attention of t he a..;ne::-z a .s to 
'~'~tC p.resent {lr.d near' .f'llt;u-e 'e~lor.:1ti en progrCl!l. 

, 
The de'::Iti:!.J_~~?:'1-:'.!'J ·:'::' vlOrk 0..1'l t:'!cJ GT:-? 'C:-Grr':;2j~ c:;}':."ls:i.nt::; :f'or 

::. ~: ~ :--:OE ~': 1J n 'T't :i n 1::''' 'V ,.).c. r,nvr..r .,h :qf'.,I4 c:: t" f'!'h ', r->'" '~: 'T "'t:'> c'''''1 ,' -!, '" <--1- -" ,... 0:'1 ~r v _ (..;._ .-.....,.1-J).. .. ,. . _ .~ .... A ",,)..i. _. __ u~, _____ .... '\.,, ... ~--c; ... _ .... ':.J~' .. J vv.:..#'~v .. ., 

:::,~;.lscg, crosscu.t::;.,. e tc ,., ;)(? ~-:;v~)el! the :':20J:t~: ..... ! '~~,:r;:' e:.dlinc 8.1::~~ tL~J 
· .. ·~ ;n +"""'~~""d ~lh~ ~JO'T'~- ~I l "' ."" "~l'~'" P'I·<:\':l! , r.·1- ..:l~v.:'>1Cl·'''''~J 'I'1 ~" t1" " ' ~' ,"1 'C'> '~ i 't1 +-'''''''1''''' ,J •• ___ \JV.ail~ w.; -- .L _\.4 __ J_ (,.. .",. _ ~~I..i"' __ U \.,.;.._ ..,_ .. _~ .... _ ~.I> ~, J ...;.4 .... _ ... e,:.. I_._~ .~ ... _ _ .. J • • 

C i',' <2~Cout °1200 feet flo :";~.J.n C!o'rcl!'mnen~ t"l::,.~~ml l;':1S i:een dr:!.V(;~.;l 7~. ; 1' eh .. · 
~.!:~ 5t a distcncl3 of 500 :"'eet.. A:'l~ this ';;;u!l!ml :Ls l:ush C: ;:'}2JL-:'G :1::; u:.ll 
._ ·'~n up this S~1!!'.J vein ;:::l' Q'1J.t 2CO feet bclcr.:r t:~(~ ::;ur':·~c: -') ~. ':-_t:. l::: t;l.mo:l 
,"L .,y) ~";.C1 160 feCit ',,:<::\10"· .... ..., r.> oJ d-=-~" .. ro !">'r~ ... t;· "" ~ ',~'1 ""Yl f' nr 1,-",,-:\ ( '\" ,,) c'"-~ '-:'">" -v .. ' .... LJ ...... _ ~, l ." ... _ .... ... t;.;./.. \ . .. _- -=....l.. , Lt:I ~ :c. . __ A-4 ~_ .... \.,., v ..... _ \.J Woo ~ ... .L ...... .J ..,. __ 

·::~~ o;3cd ~.bove 2.t t he c1 O::)'t~l indicat'3u. 

~3J{icg into co~sideraticn all thn sLallow sr.afts, t 'lnnols , 
'~!'ossllnt-t;in6' and Cl' .Lf'ting , ':"':'1::~t r..!.~ S ooen ccmpleted i::-... e.ll the "/ork­
Ing !> of' tho three cl cd;J~ of tili;> C!fIT.? .mTGI::'3'::~R g1'O·.lP:t tbc:::. ... e is in 
excess of 400 fe~t cf :'}ll~.ft iiori;, ,·ri t:1 a 1:!aJtimum depth of' 120 feet 
.... ,., i·1'e L4 t·le Ch{ r::1lr.'" "~ •• , r ~'!..,,... C'C';'"ri.''''1;' E""-;(~· I.I."n:>P'r.> r.>'h1 1 C" 1 ... .... '" 't..r:>cn ~·u.,...nle-.. ... ~ .-.. .... \" . _v ., ... 10_"" ~_ .... Y ....... . L;.J ,.1 . . iJ:,t.~,. '!'Ji":'"",",,~ _ .II ... ",;;}' !J . .,~ .... ~ ~J;:'; 

: -: snt~d by scvG:;:'nl tm.::-_ '~ ~J.s having ~ JTI~cimUItl le!'l..gth of 500 f8et en 
"" 1 "" ''''''PT:;--' 't' 'i'JGl.-'''~-'"'' -fc" "-'~ ""l-r ,l.~'e T i-lo-t' ~ Chi~r to co r.o+l1 p r 'I'["l +h 0.).'''''01' I."..! '-.. \"",_ .. ~_. ~_~ .!t::.-.. -=.: . ... , _ ...... ~ .... ~J...:. .~ ...... ~ v _v .. ,,:,.- , 6 '"'-~- .. .. .. \..\.J .. .. v;' .. 

h !.TI.r...:?ls on t.he r 2!Jaj_!'li .. l'2 ~~ px:-ts of tho 'ZTOUP, itJhere 0120 b.u'wo1 r..3.S 
::ovcr('ll t~ot1sand i'ee t 0:':- ur.iiergrou::d wor~{. The tnnl"lel ",}C'l'}: cro~s­
cu~ti~g, drifting, etc., wiLl ~coed 1000 feet of work. Consid~r­
;acle ore has been shipp.sd _from some c:O these cpenin(!5 o'-11'i r.g tho 
:1istory of the propertj-, . that is repo!'ted t o 1:e b0tta:r ~::::!.:L II 

:!'1~r.rl!"cd fuOUS&"1d Goll.::u.'s .• 

An ncccr:1:,Jt.?nying topo~raptict'l! w..d clnin r.lOP, C ,-, ¥,rh:.ch 
~:.(~.e goner!!1 EaoJ.o:y oi' the pl:"operty has been 2uporir.pc ;>:;:, "i i':L: l give 
':::'.e an idea nbout tho troI' .. d of the !::oro ir:~()l"'tant; VG1~ .. :'j .: ~';d (~y],:es, 
·;:· (Jfcthel~ 1-11 tr. the gcr:.8!,21 charact:.1r 01.' the cct'L'"1tr-.r l'C' C~: ') :'~ ::l'~ the 
:... ~:·le.ti·vo :position 0 ':' r..2 ighborir_g !::tin ':3 s. 
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.It \;0111d PO a .. :lvi""able to contim::.e t1:.e erirting i':::oC'r.: your 
'pX'1:;5snt maih turu:;~l, tiw t: is n()t~ 50:) feet; northwl)st'N!!?rl"}ly :':'rom t.ho 
r (~ :t"tal to ama.1o.1'lg t~·t .1 1:1ain vein of the CEIEFENGr~mER :c.i:1"J tmmro 
tl:o north']Gst cr..dllr..:l thc:t joL"1S the vlinchester claim of tJ:e Constock 
S:.lvcr, vr_ich T,·tS.ll gi ';:a you e depth of about 200 feet belCH the sur­
fr.(!e, nl1il \till E)::'d1cr ::l tt.e o:re bodies abovo i'!'om 1:lhich -:lurller ship­
.::cnts have been r:s.dG.. I t i s possi1:1e, by gr~ntlng the ccnt~nuance 
of tt.e h1eher3d.G ore nnd assunin~ that it uiJ..l t£ta i nt.:lin it.s prasent 
vTlue per ton, t 21is ti ·:rr~.: of'" d::ti"t1.ng could teI:iade . to a1::.ost pay 
fot' itsat£' frc~ or e s_ il;ments ·after the ·ch'J.te "m::; ·cnta!'8cl. 

In ca rrying on this development prog!'am I uould i't.u.'t...'ler 
sut"'g-est th1t; you open til' t..hca knrnm ore bodies al;:d the!'~ y g.iV8 y ou 
an apportu-Tl!ty ·to beg11 producti0fl. on 'such a ~cale thnt Ii 1., .r 
lJelieva, prove proi"i table ·to you and your nssociatss, fo:, t .i:.o ccn­
::':i.tions here 'Creve t~9 c:~istence of ore bodies of 1!l2.gr..i ::.:c.s, fu'":U re­
r:. il.."'!~ratj. :fa content aT.!d I enact the r05ult or such d >!clcDI':ent on 
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pnj,fa .b j £ , c?,..in t h o .StoCKton 1~i.11 section. 
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TilE WALLAPAI ~lI~ING DISTRICT, CERBAT 
MOUNTAINS, ~lOIlAYE COUNTY, ARIZ. 

By )ICCLELLAXD G, DIXGS 

ABSTRACT 

Th ... \\'allapai minin,: dbtrict is in )IohaH' Count.', northwe'tprn .\riznna, 
Iwar the center of the Cerhat :'Iountain", The distrir:t is al'pr0i'iUlatelY 10 
will's 1"11;: lind 4 miles wille, In the carl.' da.'s ~ l S63-HlOO) miners sought 
~ih' .. r, au,1 to a le!'s ext('nt gold, in the oxidized IJart s of the fi ssure \'ein~ , 
Latt'r. leal! with a low sil\'er content was ' mined, and still later the zinc allli 
I"ad Ill'"r\ lI(:tion became the lIIMt ,-a ll1nl.l e, owing ,ery largely to the combined 
,,1ulIllt of the Gokolllia 1111(1 Telllle~~ee mines, From lDO-l to ID-IS the uistrict 
Ila,1 a 1'E"'o rl1e<l r" co"ery of ~-I,ino t ons of zinc lind 3:1,i;)0 tons of lead, 

The roe);s illl'l ud l' ;:ranltrs, l!lIei"s~, schl,:ts. and :llllphil.olite of 11I'('-c-Illlbri:m 
a;:e intnlolr'(\ hy two YOI1 I1:!e r 1I1:1,, ':CS of ;!ranitl', The ololer of thp"t' t\l 'u' ::r:tllite 
il,trH"ilJns i>< ill the northern p:1rt (If the IIi,.trit:t allli i:< naillI'll till' "Clliuriue 
;:ranitt'" in this r epo rt. It is probahly of pre,Cnmhrian :r;:f', '1'he otqE'r intru­
-i,," , Ihl, Ith:II'a J't'ak ;:rallite, is Il('ar tlie r:l'll ter or tht' uistriet, In Ihi~ l'epl)rt 
it i" a,,;:i;:l1r',1 a )h'sozn ic (?) a::p, nlthfll1;::h it ha,l IJI'c ,iol1i<ly bel'n 'Iesi~nated 
:I" Tl'rt iar,\' I?), G n('i~~ic ;:ranit .. " Tll'I'llOlllillat(' thro1lghout the tli"trict, Dikes 
I,f. JlI';"'lnatite, rh~' "lit e , anll lamp'''l'h~ re an' nhlllHlallt alld wille~pre:11L Rem­
llant" flf \'o\(:allic ro('ks of prohahl e T e rtiary nllll Quaternary a;:e Hank the Cerbat 

)IIIlInt aills h1lt a re not IIre'l'llt in the di"trict, 
Th !" stl'lll'll1ral Ili"tor~' has bl'('n cOlllplex, )I I)~t of the rock~, except the large 

)Ir'~"zll ir' (?) granite intrns ion, are ;'·lIf'i"~')ill "r se l1i~t\)" (', The pre,-ailill~ 
~I 'hi"to"ily ~trikes nOl'th f'a~t, with ~t"C'\l ,lip,;; ei ther to thc north\\'e~t or to the 
""lItl" ':I"1. .-\ lal':!f' nllrtlreast\\'ar,l -t l'l'noliu;: fold IIC':l1rs nf'ar Chloride: other. 
Ir'~" I'n'lllin l'nt 01ll'S are imlj(,"t('d on tire I1mp, The ",ins oC(,lI1'Y ti S' lIH'S in a 
"er~' JlI'Ill11illPnt a!\l ll"'r~i~tl'nt nOl'tlrwP"t,,'nrrl ,t rt'nrlill;': zone, P""tminl'ral fault­
in:! "lbl'IIin;! the Yeins i!> rare anll where I)\'e'ell t iras result .. ,1 in l'nl~' wim' r 
di'I,I:ll'(,lI\1'lIt~, 

Tlrl' typil 'nl (.rf' o(:(, llrs in l'yriti.' !luartz \'I'i ll~ an,1 lOllI'S for tI Il'll at intC'r­
nll'(\i:rtt' d,'plll~, Y('ins ran:!e c"n"i rll'r"hl~' in thir-knp"" bnt n\'ern;':l' 3 tn -I { {'(' t, 

(jill," :l fl'w exce(',1 a 11'11;.:th of 1 mil .. , The nxirlizt'o\ z"np, a'Prfu;in:! l~.U fN' t 
in d"l'th, ('I1I11I1'OIlI~' ,'ontains e(, l':1r:!Yl'ite , nath'o- gold, :!alt'ui1 , lInd cerus~ire_ 
Tht, l'l' ilna ry orc ('nl1,.d~ts ('hil'fl," fir ~ ]Ihnlerit(' , ;:alr'nn, p~'rite, anll s"lIle chal­
""\Iyrill', Tlrl' "lIlti,I,'" ol"'nl' in in"':!1I1:rr lIla",(';; an.1 in "flHI('ly hanole. \ forllls 
in <11l:1rtz :;nn;:l1e, Ore s!Jl!nt~ vary ;:n'atly iu ~ize, hut the ~\lIaller , lIle;o, aypr­
nl!'itl:! al'olH :I f"nt in tiri<:I;u .. "" an,1 20 feet in len;:tl1 au,1 breallth , prr'llominate, 
I'r illl:l I'Y I'nl'idl\'d 7.IIne" nrc conllllOllly, thol1;:h not always, found at abrupt 
dlHn:!C's in the strike of the \'('ills ami al~o at thE' junnions of hranl'!J ,eins_ 
)li!lPralization t""k place prllllahl~' in tire )It'sozni (' , :111<1 the solut inn~ prul!­
abl~' nr .. ;:l'llpti<:ally relatl',1 to a ;:rnllite intru"ion exp"~ .. rl near thr' central part ', 
of t he di ~ t rir:t, 
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I~TRODUCTIOX 

LOCATION AND ACCESSIBILITY 

The 'rallapai (Hl1alpai) mining district is in )Ioltaye COllnty in 
the northwestel'll part of Arizona (fig. 45). It occupies the central 
paJ't of the Ceroat ~Iountains, which extend north-nortliwestward 
fL'0IH Kingman for about :)0 miles. The WaIJapai district is about 10 
milt's long and -! miles wide, trending northwestward obliquely across 
the mOllntains. The district includes the mining camps of Chloride, 
Milleral Park, Cerbat. and Stockton as well as outlying and inter­
nt~rliate areas such as union Basin, Todd Basin. C. O. D, 'Vash. anti 
I. X. L. "·ash. _\'11 the camps arc practically deserted except Chlo­
r: , il.'~ which ]},l5 a population of about G20 (1.D-!3 estimate Ly local 
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post llla::;ter). 'Vi t h the cxccpt ion of tho;;e in the Stockton arell, most 
of the minI'S arc on the westl'J'1l slopc of the moulltains. 

The llearcst raill'O:Hl station is at Kingman. reached from Chlo­
ride by a gooll pa,"etl 1'0:\(1 2"! miles long. KUlllcrolls dirt roads, 
gcncl'llIly in fail' condition, extend to, or near~ Illany of the mines. 

TOPOGRAPHY 

The topography is typical of crodell granite and gnciss masses in 
the more arid parts of the Sonthwest. The Cerbat Mountains rise 
sha rp Iy fro III t IlP <1rtritlls-fi 11 I'll \'alleys bonlpring t hC'111 on the east 
an(1 we:ot. The relief in the di"trict amonnts to about ;}.500 feet: the 
lowest point is in Sacramellto \~a Iley in tllP SOllt h western part of the 
area, and the highest point is Chern inS Peak (altitude 6,Dj3 feet). 

CLIMATE AND VEGETATION 
, . 

The climatei:; ari(1. with mild \\"intl'l'<: 'flIHI hot SIlJlll\lC'r". TIl(' aYet'-
age tC'l1Iprratl\rp. of the "UlI1mel' montlts i;; high. bllt the heat is allayerl 
IJY coolllighti:. lo\\" humidity, and a lIIore or less constant breeze. The 
allllual precipitation is lo\\'. It i5 chipfly raill C'xcept in the highel' 
Ill0ll1ltains \\'Ill're SIIO\\" falls in " ' intN. bllt usually most of the",<:l\o\\" 
IIlP!tS within a short time. In sUlllnwr the precipitation is lar!!"!'I,\' 
roncent.mtetl in cloudbursts. )Iining operations can be calT~etl on 
throughout tIll' yenr. 

Vrgetation is !'parse and of the desert type. bcin~ confinecl largely 
to the "alleys aIHII()\\"er slo]1C':1 of the mountain!';. It consists chiefl~' 
of cadi, sage, Yllc('as, gl'C'ase\\'ood. f'Onl)\'·Ppcl. and a scanty ~r()\\'th of 
~l'a"-,, C's , SC'l'lIh pilioll or jllllipPl' is fOHII(l in opel\ ~To\'!'S alltl is pal'­
tiC'lIlad." abllndant in ~[illpral Parl;:, 

HISTORY AND PRODUCTION 

~fany of the mines were cli"coY('rrI1 bpt\\'eC'1l lSG:1 and l!)(h) by 
pl'O"pedors in (l1ll'st of the sih'er :tnd galtl which OCCUlTe(l in the 
()xidizpd parts of the n;::s l1l'e nills, the sil\"er commonly in ycry rich 
t'0111'('nt rat ions. Crm rgyritc. a rgl'nt ite, galena, a nd some gale 1 were 
the pl'inC'ipal ore millerals rC't'o'"crp(l in the early days. IIll])ro,"c­
IIlPnt. in transportation farilitiC's and lllil1ill~ methods le(1 to tllC' "Ilb­
SI'f[IIl'lIt ])ro(lnrtion of l):1;::p-lllPtal 01'(';::. _\t first , lead with a low sih'el' 
con tt'll twas 1II i IIc(l , bllt la ((.1' t ht' prodllct ion of zi ne a lld leal I ext'eellcd 
in Y:t1uC' that of all otlH'r metals ill the ,Iistrict. 

The yaltw of the metals prorltwpc1 tlllring the years IDO-1-+S (table 1) 
tob I;:: a ],Ollt S~2.;;00.OO(). The '"a IIII' prior' to 1!)0-! is not lmo\\"ll. bllt 
it probably alllol1nte(l to at IC'ast fhe million (Iollars. for mnch high­
grade !'il\'l'l' ore, and to a less extent golll 01'1.', is reportcd to ha\"e 
bl'PII milled in the eady days. -
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TABLE I.-f'rmillrlion c/ gnld. silvrr, ropprr, [pari, and zinr illlhr. 1I'1il/f/.plli dislril'l, 
.\/OhIlL·" COlmly, .-Iriz., 1904-48, in terms of recoL'ned 1IlP/llls 

[Coml.llcd hy ;\I~lal E",nomics Branch. U. S. llur~'Ju 01 ~lIncs. Salt Lake Cltr. Utahl 

Year 

190~ .. __ ......... . 
190~ . __ .. .. ...... . 
IUC)fi . _ •• _ ... __ _ •• __ 

1007 .. ........... . 
1908 .. ........... . 
191)9 .. .......... .. 
1YIIl. 
1911 ... ...... .... . 
1912 . .......... .. . 
IUI:I. 
IYI4 .. 
IUI;I . 
1911i .. 
191: .. __ .... . .... . 
191 '1.. ...... __ .. .. 
191!1. __ ... __ .... .. 
IU:W . _____ . _. ___ • . 
19:!1 .. 
IQ~2 . ••••• ____ _ .. __ 
IV:.!:J .. ___ •• _____ _ ._ 
1924 . 
19:!.i. _ ••• ___ •. ___ _ 
192fo . 
1fl:,!; ___ . __ .• __ . __ _ 
In" ... .. ........ . 
1~:!9 .. . _. ___ • • ••• • • 
19:10 ...... ...... . . 
1!1:1I .• • _____ •• ___ _ 
I!I:':! . • __ ••• __ •.• __ 
HI:.:L. _______ •••. _ 
I~:I' . 
HI:~:I ____ __ •• _ •. _ . • 
19:1f. . .... . ...... . . 
IH:t: .. 
H':i~ . __ . __ . ___ . __ _ 
1 \l3 !1 . ............ . 
1910 ......... .. .. . 
19 11 .. 
I!U:! . • __ • • __ . _. __ _ 
l ~It:L __ • __ .. _. ____ _ 
19 11 . . __ . .. ...... . 
19 1.-} ___ ____ .. __ . _. 
In4 I i _ .. _ ••• ___ _ •• _. 
1917 __ •• _ • • ___ ••• _ 

("nHll" orf' 
prO<Jul'r<1 
(dry Ions I 

1..'>:11 
.'), Sl~'" 
!I.Y-1ti 

13.0 1:1 
2.I:V 

l1.I;'\Ii t 

1.1'1\1 . 
11. ' ;\4''? 
..... ::.? 

:It. ~I;i :t 

?"!. -I ~':! 
"'5.I';j.; 

104. t .. ; ... 
jll .. 1, Jr.:! 

4. ;~J~ 

:1. 3:.~ 
2. :~ ! IIJ 

1().~)f·, 

:1.4.'>:1 
I. I:" 

:~ ....... 
1. 1';~ 

III .• l.~ t~ 
1 'J. :.! ... ~ I 

'·9r, 
1. .... -1 ' , 

~H:.? 
Ift;1 
;!:ili 
:J:j~ 

1.11.'.; 
H . :::. 
:Iii. 1 ... . 'l 

II !'. 2~'~ 
JI~."I· l 

t ..... 7 I' ~ 
;.i. :jl 7' 
71 '.3!·"; 
711 . . :"':~ ~i 
n . ;:!I 
:J:1 . ;. 7 ! ~ 

:!I . .J· ,:! 
3 ...... : ~, 
4';. ?~. 
.,1. : :q IY~S ....... ....... [ ___ _ 

T O'al.. __ .. I . :.?7Ii. ~',ti 

Go ld 811\,<,< Copper I.""d Zinc \'alur 
(01.) (01.) (Ibs. ) (Ibs.) (Ibs.) (dollars) 

-------
1.41111 f,.O~I; I ........... J .......... . 

IIt ~~~ ~g~; c::::::: ::: I ...... ~~~ 
~:: ~~~ I. ;iij: :;; ~~: ;;~ I 2~t: iij 
I. .,4 113. 112 5,:M.121 I 3,4.33.'> 

'lfl,J4' Xl.=', :tli~ __ _ .. . ____ .. ..;, !lll~ 
27,4:"; 2. :i~"". li:'''11 HI:'), U~7 2'Ii1I, :!:.", 

- ~'~ I 3 -,., 1j'~1 -q., "1 I I 1- J 'tr " 
a/): ;;~ :l: I;.: ~;,, ! -I . 2:,j: ;-'12 I~O: j:~i 
IS, ~J7.J :1. 7()~. to:! I 4. n:t:!. HIS 47:!. f,fJ!l 
lfi,I7 1 I It, 4:;1. "lIti Ii, :t~ '!. ~~y '1. fiU7. !l~~ 

l~I. )1107 , .,), ":!':-'. 7!1I i 17,(I:;I.'i2Ii I :l. ()f17. :!!J ~ 
';4. :i!141 6, u.~;. ;-1'1 j 1 i, 1 :.!i' • . ~~"i 1 2. tiStl, tj;~ 
!.II. !.Hli ,');1:1. -II.:! I K'l.Ii:tJ I au, .~:,,~ 
90.~"1I; ' :-.a H,I I!','". I. ______ __ ___ ,' 111.:,lil 
11.1'" 33". '.2:1 I.. .. ... .. ... ~4.1:1:1 
I .;' ~.'>.'\, 2'~. :121 , ............ IIH. :I!I:I 
?2.t;;i~ ~H. H2 _________ ___ 1 FIt. :!:u 

2t~'\-~ I ~1).t~~"1 1-- ---- ------ ~I),~II~; 
. 4 I 1._. 1 S I .... · .... .. ,I,.I . ~ 

.~;~: ~~~ I ~~~: ~~:~ I I . :]},: ~~~~ ~~: ~~~ 
'~7 , :r2U : figt, O~I~ I It HH ~-... I II~~I. 91lfi 
IU. ' -,41 "a. 7111 I 1."',(1 . :iI" : 2:\, Iii; 
HI. ;{!I;\ Ill . ..."M, l :ti "14 ',?7. """!I 
2. -III :i:. fi-4U :i.'i. 1111 ! 7. fi111 

2. ~~~ ~ ----- i:-.- :i,o I::::::::. :': I .'» ;~~ 

I •. i!t2. 42 ! .~ . 33.'> 
I. I :I:. IKI .~ . ;,:",1 I 

2. -:72. 00 12.'>, :1:11 I 
5. ar~ . 112 .~.K!I.'> 
I. 19:1. 13 :!!I. U:II I 2,3.:11. ;; fi9. !l!i!j 

~~I . 3.1 "S. t .. IH 
2. -::J;\. ;:-, I ;1 . :!I:i 
I. " : I.~: I 1:t. 7til 1 
:.!, .\"'l . '1; 1 ;-: . .... :~l i 
1. :.."':' 41 f ~~. U'. I I 
.'>, C~ I~. :.'\ i 2-1:$. "')!I 
tl.l Ot •. \_1 ~J.Z;f;" 

:.1)12. 3.~ :m~ IH7 
~ ' ''': . ~:! 41. I~I'" 
,-., ' II I H . r~1I 
'- 1 I-';:!. ~u 3,. '''" 

I.~~ rii 1 
)\2. !14; 
42. o!~~ 

::!:J:, . ~l 2.'). 1ol1:t 
J'~'l. :in ' /1"- 1 .'. _. 
:.;' :m J~. ,H 

2. 01139 'S.4:0 I 
; :1 • . I: 49. "~19 ' 
1!~. 4 .,) III. ;;0 I 

2<h . ."'.4 11l.2:!" I 
11l;i,lIti 4 . I~I I 1'-,. ,I<oS 2."1:1 
Hl:I. :l.' :t . ;).;:' 

1. "~2 ,r11~ .~lIli I I I .O:! I U.\I:!;· 
2. -;:17 I II . :11 t i l'" ' ;!I." 11. ~ 17:i 

·It· rill,' I UII - .,- I'n "W "'t' '.-0 
lf~i~ ~ :,9 I t.tj:o\ l:4~~ I 1. 0~;:~'~ 4!i l'::t:'U 
"nu. , ... :.! I 4.9; .... :?'_·u I J. 4:">S. :t~ .. l. .·011. 0.':, 
.111. If;:{ ". ''')7. 2:HI I 3. :H!I . :O( I:! 1. 21 ~,!. ·f;'\( 
I JI;. U7; J. 1111: .. -I;~ I I 1. ;.:m. 1;~ 11 7!t:t. 2., ' 
~:!I . :!'21 ".lil17 . .. ,11 )Ii • • ;~!I. flnll 1. :.~ .1. n:I!1 
1:t:!.7111 4 • . '''It;. :'''11) 4.1;!I:!. I1(HI J . O'-"i ... .r.!1 
l:1t ;. ,..011 :t :U::!. ,"'10 .t ..... :;, 7111'1 9:i,j. ;.:: ; 
?oW,. r.oll 2. 7~" . '"'1111 :t.II'; $.IHltI I ;i" :l.IlI ~1 

1.1111;1. :"'00 I. ;'1.7. 1100 :!.II!II.IUlfl .:;71. !_I:i 
.. .-.... ""1'111 1 • . -.II:\,fl(lfi l, :lIi;.IUI ~:"1I.411 
:lYo. t·nn ;:r:.IIfIU n-:I,nul :t1~. 4 ~ 1 .; 

::!:i';. ll :1 . . 'J: I 
?!:i. r.~~ I 1. ,,~ 

I. ... ~i . ~" I ;ti . . ;I!I I 
'. :,:!. Of') I!I:t. ';"1'.;, 

l .)' : ~ '''' , Oil ."i:"~. t~IO ! 
1 =J .11:!7'. 1I0 I .:;1'.1 • ."dS 

'J. :~III 110 "".1, :,:.?:, 
".n.i . flO ! ~.l. 7';11 
7' • . ~A ~u. nil . 21:1. .-.:: 
.I. ~, .; I~) I J.'"17. II:! I 
I. "?!.'" I ~~: .~~~~ i ";'~I.) . fill 
1. 11' >:(110 4". :W·, 

; :~1.1'1 ;~"'i. :.?'_~f 

4:,li . IOn 1. :iOS. r.flu 1. 7 I:" :''1111 :14\1. 'Uti 
l'i21. 4t1U )009(' HW'l 1. :11 I. ;1'111 ;,:.'ti .. )01 

.. :- .. 1111 : Vi,:!:.=« 
'.!'4IMI I :I~. 11 '0\1 I 

.. )o,II.:J. 7':;; .\ :12. !j~':.'! ;1. -1;:( 2'U:.! l lO~l, ;1:".If), ."11 ;) '!'.!. "-::!. !1O:.? !~t . t'li 411 ! 
I 

Zinc-lead production rearlll·(l it s peak in til(' ),p:1rs lfll;')-lT, which 
('oillcirlcc1 with lal'l!e·~cale prorhH'tion f!'Om the Tenne;;;spc an<l Gol­
conda minrs nn<lrr tIl e ;:tillllllu!'; of hil!h mrtal ))I'i(·es. 

At the time till' pre:"('nt inYesti:.ration was l)('in~ ('Hrriprl on in the 
di strict (eorly l!l ·!:\). tbp TI'Tlnr,."pe minI' was producing anllmilling 
ahol1t LiO tons of ('r\lrll' orp Iwr llny a\'C'raging 7 prl'cpnt. zillc. :Ui prr­
cent lC':1(1. and 1 j' to :2.'\ 0l111cr;.: of sib-rr Iwr tOil. A (li ",ast l'ol1s tire 
destroyprl the. Golcollda mi 11 ill O ctohpr 1!1l j'. Si nce then t hI' Golcollda 
has proclncell only intprmittrntl.'· :1IHl on :1 SI11:111 s('ale. :1n<l the mille 
is now lal'g'C'ly inac('e;:"iblC' on accol1nt of ca\' in:.r and the encroachmellt 
of water. 

FIELD WORK AND ACKNOWLEDGMENTS 

Field work for the prf'sent investigation "':1S carried o.n f!'Om Febrll­
aJ'~' to Jnne 1!l.J.:1. _' ''ri al pllotO!!I':lph;;: 011 :1 c(':I1 .. nf :d1r'l1t 1 ill"l. 
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eqnals 1.100 feet were ll sed as base maps. The contonr m:1p on which 
plate 18 is based \\':15 Jll:1rle frolll the :ll'rial photograph;:;. after the 
liehl work was complrtt·ll. by the Topographic Division of the l:nited 

States Geological Survey. 
It is a pleasure to acknowledge t.he wholehearted and able :1;:;;;i~tallce 

rendered by Paul K. Sillls. of the Geolol!ical Survey, during the field 
in\'estigation. He perforlllell a larl!e 5h:11'e of the surface mappiJl~ 
and ass istefl in many other ,Yays. Thanks are clne G. E. "-oollward 
and C. E. Npedham. of the Salt Lake Cit~· office of the 'Cnited States 
BlIre:1l1 of ~[ines. who gl'nrrollsly compilel1 mnch valuable statistical 
data Oil the tli st rict. Local a,.;si st :lI1C(' wa;; freely gin'l\ b~' lwople too 
II1llllerOllS fol' s (wl'ific ackno\\'leclgnwnt. Tho;:e who were e:;:]1ecia11." 
llelpful incllllle F. C. Ca::::::illy, W. C. Willler. "-. J. Gardner. Fr~lI\k 
Shuck, J. G. Blackwell, :1nd AIHlre\\' Brown. 

• . 
GEOLOGY 

ROCK TYPES 

The rocks exposed at the surface COlllpri:3e pre.Cambrian crY5ta11ine 
rod,s, chiC'fly of granitic compo:::ition. cut hy laqrr intrll!';ions of ~[t'~o­
zoi~ (1) granite (the Ith:I (':\ Peak granill'), C',.;pel'ially one 1~a'5 1\\,:11' 

the ccnter of thc :In'a (pl. 18) ~ :I nJ pre-Camuria n f!ranit e i Chlol'i,ie 
I!r:1nitc) in the Ilorthel'\l part of the tl1·ea. Dike;; of lIlany l'ock type,;:, 
probably relateJ genetically to the )[psozoic (1) granite~' are 5C;\t­
tercrl throughout the area. S0111r are aline,l parallel to the prominent 
northwest \\':1rd-trC'nding s,f-; telll of fractures an<l \'('ill"'~ but oth,'l'5 
t rel\ll in tlifTrrent rl il'cct ions. Remnants of yolcanic rock", of probahle 
Terti :1 I'~' and QU:1tl' rll:1ry :1f!c are lound around thc margins of the 
Cel'bat JfOlllltaills but are not pre~ent in the 1l1apped al'e:\. 

,\'o l'k in the area wa s llone under the stn';:;; of war cOlHlition:;: therC'­
{orr it set'1I1cll in:llhi;:ahle to l]p\'ote nlll(:h ti1l1e to (\etailel1 petrof!l':,phic 
stlldips of th e \':lI'ious rOl'k types. .\1"0. little attC'mpt W :b Illt\lle to 
JIIa p the "ario\ls type,;; of prc-Cambrian ('ry~t a \1 ine rocks t holt form 
nn illtricate complex with each other awl with the :1ll1phibolite :11l,1 
rplated schists :11H1 I!nl'i;.:':es. TIl<' ro('k tYPl'S delineated on the z('lllogic 
Illap (pl. 18) :1re hirly well IldinC'11 \Iuits that were select ell to ai,.l 
ill stl'lldurai illtl'l'prrtatiolls or that aPPl'a1'e,l to be of slIflkient ;:ize 
ot. pos;.: ibl e I!l'nctic s ignilkalH'e to wal'l':lllt sC'pamtc mapping'. The 
ullits, with the excl'ptioll of tIll' dike rOl' \;:;:;. 51111".11 on the f!,'oln~ir; 
map arc (1) amphibolite antl relal('(l gHei:::s and schists: (2) undif­
fel'cntiate(ll!rallite. ~lIei;.:;:es, and schi ;:;t;:: (;-;) Chloride granite I. new 
name): (4) Ithaca Peak granite (rl';:trid(',l name) : alld (5)' gabbro. 
The first two units arr cOlIsi<kred to be of pre-Cambrian age. The 
ClllorirlC' ~ranit(' I!'; ass igned tentati\'ely to the pre-Cambri:1n. and the -
Ithaca Peak granite alH1 gabbro are assigned tentati\'ely to the ~[(';:o .. 
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zoic. Three C'at(>gori{,;; of dike 1'0('k are shown 011 the geologic map: 
intermediat e to ba:o<i C' types, diabas(>, anll rhyolite. All the dike rocks 
are young er than the )Icsozoic (1) intrusions. 

PHE-(' .DIBHIAX CnYSTAI_I_IXE nOCKS 

AMPHIBOLITE AND RELATED GNEISS AND SCHISTS 

Olle of the oldl,,,t rocks is a tim', to luedilllll-grailleu dark.green 
to vlack a Illph i bol it l' eOlllp0<:l'll essent ia II)' of horllhlende and plag io­
clase. 1n sonll' pla l'l's it apjll'ars to grad e into hOl'llblenue schi st, 
biotite schist. chlorite ::'c h i:"t. 01' dim'ill' glll'is:o<, Locally it is epido­
tized, and it i,.; n~ ry l'f/l1ll1lollly ('III alollg it s ~L' lri :o< to:,;ity V)' g'l':IlIile and 
gl'anit e IH'!-'1l1ati l l' illtrll,-ion;:, Tilt, l'Ol'k is pal'ticlllarly l'On~pil'lI()lI S 
in the an'a m'ar Chllll'idL': hL'l'P it fOI'IIl"; lire Lllik of the low hill ::; Ileal' 
town and n b o OCI 'UI' ': a" cOllspiclIUlb blocks in the gl'anite s lopcs to 
the. east. In th(> low hill" ~Cl\I' Ir"'pst of Long "·a;:1t it is al,.;o pl'('sellt 
o\,el' a large aren, It is witl l' ly di striblltccl throu g hUllt the di ~ tl'i c t, 
ulthoug h in lIlally plan·s it is fOlllld ill llla :;:;l'::; 100 ;:lllaU to VI! sllown 
011 the geolog ic mn p. 

UNDIFFERENTIATED GRANITE, GNEISSES, AND SCHISTS 

Th(, rock.; in thi s gl'l'IIP a!'e l'e IH'l''-'elltl'd by 1II:lIlY types whi eh arc 
not !'rpal'atl'd fIll I Ire !!('nlogic: IIIaP, J [0\\,(>\'('1'. this ~!TUIIP has certain 
Ollf ::;tallding eharactpri ,.; tip;. th~ 1Il0,~ t illlporfallt of " 'hil'lt is that 
mo~t of tIll' ('x posed l',)(' k" are g'rallite, Glwi:"s ic strllcture is wide­
sp!'l'ad, and a lal 'g e PI'I'('Plltag!' of tlll' rod\: is gr:lllite glH'i~ ;; , SOllie 
of th (' I'ocb al'c di"tilll' t :Il1d sppal'at(> illtrll~i/)ll !' , hut others are 
probal)ly difl't'rl'lltiatirlll f:l eirs of thP"C intrus ion s. Still others may 
repI 'e:"(>lIt lll eta 11I1I!'P hO:'f'rl sl'd i Illrllta I'y beds. 

The granite ill thi,.; ,!!rOllp of I'ocb \'l\l'i('s (' olls iderat,l,\' ill col or , 
texture, alld Illill!'l'al I:Olllllll:"ilion. altllfJllgh tllE' I'P are cl'!'tain char­
aell'I'i"t it :;; that al'!' COlIllllOIl to IllO,.;t ollterop~. TIll' y:uiatioIl S, some 
of wlli c'h al'e l'xtl'('nle. are wirll·spreacl bllt. gPIlt'ral1y of 5111:111 areal 
extent. Till' }'ock i" lIlost cOllllllonly ligllt-gr:lY, nH'(lilllll ' gl'ailled, 
gneissoi ll granitl'. containing:l :-lI1all alllOlllIt o f lIIafic milll'I'al s, chiefly 
bi otit e, It cOllllllflltly w('atll('l'!'; ligh t buff, although ill a f ew plaees 
w!'atherecl slIl'fa!.'t·" an' reddi"h browli, 

'I'll(> eXII '(>mr yuriatioll in color of the fresh granite is from ,,'hite 
t o almost bla ck. The lighter ~had f' S al'e l'hal'adel'i sti c of the many 
il'l'l'glllar hodi r" o f IWg'lllatitic ,!!l'allife and ala ;:kit e. ,!!!'Iwl'all ," !'ll1all, 
whi ch contain littlE' 01' no :mafic minrral ;;. A1:tskite is particnlarly 
ahundant in til(' llill s abOllt llllilf' nortllW(>st o f Cerbat 'V:l ~ 11. Dal'k, 
biotite-ri ch granill's nl'(' mr/:"t. ahllndant in an il'l'Pf[lilal' zone 011 the 
nOl'thE'ast s ide of tile 1Ilain lIJillernlizf'c1 b('lt. 

Grain s ize is like wi ;:e \'nriable. Fine'grailwll rocks. althollgh le~s 
common than the medium-grained ones, are ne\'ertheless milch more 
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aLullllall t than eoarse-grainecl types. Coarse-grainell texture is gt-n­
erally confincd to pegmatitic granite, alaskite, or biotite-rich granite, 
although the latter two may al so show, fine- to mediulIl-grainNI tt':lI.­
tun':;. P orphyritic textllre is not common, but a f ew facies :"how 
enou g h feldspar phenocl'ysts to class the rock as porphyritic granite. 
These bodies nre g enerally of small areal extent and are more com­
monly fOllnd in the biotite-rich granite than in the other types . 

Variations from the usual gneissoill structure in the granit e f.re 
widp";IH'l'lHl. S Ollie facies sho\\' little 01' no banding or mineral mi( 11-

tation. wlll'rl'as others show pronollllced bamling and .He 11101'1.' l,n ,p ' 
erly cla !'~tl as gl':lllite gnci ss. The gnei"soid 5truetlll'e in 1I10-t of 
the g ranite is illlli eatl'd by ~ tl'l'aks 01' tllin l.HIllds o f biotite 0,1 i ll' II 
01' less thick. 

Sc\'eral di stillct typcs of gllci,, ;:es amI ~chi st s arc ilTt'~tl ;ll'ly dj ~ ­
tl'ilJlltell througho ll l the prc·Cambrian comph,x, TIl (> lJ10~t COlllf:wn 
type of metamorphic rock is g ranite ,g neiss, which \'aries from pb rc 
to pla t t' but IIlO,.;t eOlllll\ollly cOlIsi ;:t ,.; of viot ite·rich 1(' llticles and banlls 
(Ui to 1 ill l' lt thick alternating "'ith light er, irn'glllar lenti c k~ alld 
La nll;; of lIlix('ll quartz and feld spar. Some of tlte ~'1lei ss is highly 
!!arnetif(> rl/II~ , parti cularly ill fh e sOlltlmestrl'1l pal'( of t1l c ·tw l'!,(,d 
ar('a , l'C)llglrly el'lItl'rillg aroulld tlte jllllction o f Clta}'('o:tl allll ('l' ru:tt 
Callyo ll ~ , Typi cal injl'cti o ll glleiss. fOl'med llswllly by illjectio n (If 
~Tanite or gTllllite lwglllatite into biotite schi~t or hOl'llulemle ~chi ~ t: 
is r Oll1lllonly al1(1 ,,,idely di :o: trillllt('d . 

Diul'ile glll' i,,<: . 1t0l'llhlc'lHk. :-clti f' l. biotitl' sclli ",t. and l'llloritl' ~ t:hi!'t 

nrc !' par~ !'I." tli :; tribllte<l throughout thp. an'a. lI ;; lIally in s l1lall bodil's 
a~"o{'iat(,tl with. alld gl':lclillg illt o, al1lphil)ol itf' . For thi ::; !'f'ason 
1lI1l;-;t of tht''' t' rocks '\'('1'(' lIIappf' d witlt the amphibolite. hut locally 
t Ill',\' are illt'lllcll' ll witlt tIl e IIlIlliiTrrl'ntiatNl granit e nlHl gn('i .- ," (> ~ of 
pre·Cambrian a!!t', Probably IllOSt, if not alL of tlt eife rod:- ar~ 
gCllPi ically related to the amphibolite. 

I>UE-CA~lnTlIAX(?) IGXEOrS noc ]( s : CHl.OTlIDE GTIANITE 

S, '!Jr:uler (1 n!)!), p , ti 3) Ira :" stat r ll thnt the lIlain part o f the h lT'!' 
ma!-' ~ of gTanitl' expos('d nOl'th alHI llor l h"'e~t of Chloride !lIltch ~ 'I' ­
s!'lIIull'''; the granite porphyry of the ~[ i Jl('ral Park batholitll. rile 
llllaca Peak gl':IJ1itr of thi ,:: report. Thumas t W·lf). p. GG7 ), who 
likp"' i,,1' ('on:"id(>I'Nl tIl e g'rnllif e l\l'a1' Chlorill(' ;.imil:rr to the granite 
stoek (If ~Iinl'ral Park. Jlro po:,pd the It'l'lll (;l,hal'a Peak porphyry" 
for tlll':"l' 1m) illf 1'II s i\'(~s antl tentati,'ely lI s,.; igned tll\' !ll to the TertiaJ'Y. 
TIIP. two g'l'allitp,.;. !ro\\,e\'('l'. are quit e difl'prent in th(>ir gellf'ral np­
I)(>a I'a 111 ' 1'. 'altpl'ation, and compo-; itioll. The g'l'anite neal' Chlori (lc 
is lIot Ill'ad", so alt ered as the grallite in the )Iinel'al Park di c, tril't., 
anll it s prolllinent glH'i ss ic ~trllctllre Sllggl'~lS tlwt it mny be oldl' r. " 
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B('cnllse or this difference the nalllc "Ithaca Peak" is hen~ 1'(' ... q l'i,·terl 
to the ~r:lnitic intrllsi'·e in the :\Iinpral Park di st rict, and the ~r"llite 
near Chloride, which is tentatively assigned to the pre-Camurian. is 
ht're natn!.'d the "Chloride .zranite." 

The Chloride granite, which is well expo;;rd north and north ~e;;t 
of Chloride (pI. 18). has intruded the amphibolite and older :rranite 
gneisses, forming a central Lund ut the northeast end of a large fold in 
the pre-Cambria II cI'y;;tnlline rock~. Except Ilellr it,:; borr!C'r", the in­
trusive body is fairly uniform, although it contains numerous inclu­
sions of the older rocks. SOllle small, irreglllar masses an,l dikelike 
bodies extend beyond the limits shown on the geologic mllp. Xo at­
tempt was made to map these smaller units. The Chloride !.!l'anite 
weathers yello\\' i"h brown. Locally the rocl( breaks down easi ly and 
Iorms rounded hills, but most of it stands out as large blocky masses 
that are prominently jointed. 

The rock is typically a light-gray, medillll1-grain!.'d, gneissoid gran­
ite. The gneissic structure, which in gelleral conforms to the schistos­
ity of the ohler follied rocks, in many places grad!.'s into a schist as the 
borders of the older rocks are approached. )licl'oscopic examination 
discloses microcline, quartz, and biotite as the dominant minerals. 
Tlll~ rJll:lrtz i~ lar~I'I.,· I'r('ry"tallizl'tl. Biolit(' is the grcen yaril'ty~ 
gl'!.'atly frayed, fragmentary, and drawn out into bands. .Accessory 
minerals are magnetite, llpatite, and zircon. Locall~' the granite 
shows considerable variation in texture, ranging from fine to moder­
ately coarse, and some facies are lacking in the typical gneissic struc­
ture. N ('a l' the bonIer of the intrusion is a garnetiferolls, light-gray or dull-white granite. 

MESOZOIC (1') IGN"EOUS ROCKS 

ITHACA PEAK GRANITE 

Till' lIallle ;;11 II:l ca Pt'al:' as w:;p(l hy Thomas is I'r,:;t l'ietl'tl hy thi:; 
writer to the granite of the ~Iineral Park district. The granite stock, 
neal' the cellter of the )Iilleral Park district, has intruded the pre­
Cani1l1'ian gr:tnite. ,znei;;,,!.'~. and schists (pI. l S) . Pr.~lI1atitr. aplite. 
rhyolite. an<1 many, if not all, of the diabase and interme(liate- to 
basic-type dikf's, as \wll as the \'(~i11S in the district, are belie"ed to be 
gl"ll'tically related to this intrusion. 

The main mass of the .!!ranite stock near Mineral Park weather:; 
buff to reddish brO'Y11 and generally forms a distinctive color con­
b'ast to most of the older rocks in this area , which weather to much 
lighter shades of buff and brown. Both Ithaca. Peak and Turquoise 
Mountain are composed of the Ithaca Peak granite. 

Unaltered specimens of the Ithaca. Peak granite are rare. Those 
found show that the fresh rock is typically a light-gray, fine- to 
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ml'diulll-grained, porphyritic granite. l\Iinoscopic examination of 
thin sections of the fre!'h rock shows that the phenocrysts a.re chiefly 
suuhellrons of pink orthoclase commonly ranging from 2 to I) milli­
m,'INS ill h' llg-th. Pllen()t'ry~ti(' rillartz is Illuch less al.)Hndant than the 
(.rthOl'la"r alld OCC III'S as irrf'glllar ~rain" c01l11110nly ranging fr0111 0.13 
tl) 0.2;; mil1imetel' in length. The groundmass consists chiefly of 
'llIal'tz alld ort Ilud aH'. Biotite nlltl rarely hOl'llblende arc the prin­
.-il'allll :tii,· lIIinera],-. ant! tog-ethrr they s(' ldom constitute more than .. 
I't'l'<'f'lIt (If tilt' )'(wk. 01 hl'r IlIinl'rals fOlll1l1 ill ::'lIlall <[Hamitic,; inc\tHle 
111 icroc I i ne~ microperthite~ oligocla se, sphene, magnetite, apatite~ zir­
'·011. ,..l'l'icitl'. chlorite. alHl a clay Illineral~ probably kaolin. 

.\I(''''l of til" rock of the ~t~ck ('ontains only a few prrccnt of pheno­
,TYSt,.. alit! for tllat n'a"oll is da":'ied as porphyritic granitc. ,Loca lly, 
11 0 \\'('\' e1', fine-grained facies contain abundant phenocrysts; and the 
rock is typical granite porphyry. Other ditferentiation fa cies are 
C'oars!.'-grained granite anll granite pegmatite. 

In III:lIlY places it was difficult or impossible to locate the contact of 
I his i ntrus i ye with the pre-Cambrian granites beca lise of the alter­
ation of the intrus iw an,l the sliiTollnding rock;;. ('olllbinl'c1 wi~h th,~ 
~imilarity of some of the differentiation faci!.'s of both the ohler and 
the Y'lIll1grr grn n ites. • 

Olltlying bodies of the Ithaca Peak granite are particularly abun­
dant from Mineral Park south into Stockton and Cerbat camps 
(pI. IS). SOllie extenll beyuj1<l the sOllthl'rn bordel' of the n 1'('1;1· 
IlIapl't"\. Thl'Y Ol'l'lIr a~ <likes or. 1110],(' ('(llIllIlOllly~ :t~ irJ'rgulnr elon­
~att'd illtrlls i\"C ma,;"rs of lli'-rrse s ize~. Illany too SllIal\ to be shown 
Oil lilt, gpo\ogi(' lIIap. A 1'1'''' of tIll' intrll:-;iH';; Ol'Cllr irl'l:,gularly 
:dillt,d alollg lIorthw""t"·Hrtl -t 1'l'lHling ti",,"r(';;. :-'ollle appf'ar, in part 
at It'a "t. to lIa '.1' bl'l'll i Iltrut\l" I a 10llg the ohh'r s('h i"to;;ity plan('~. 
Vip" til' the Ollt Iyillg bOllics aJ'1' ~enerally steep. the lowest reconlell 
lwill;! .i'O 011 tIll' widl' nortllP:t"t ,,·urd-tn'IHling dike a ft!w miles 50mh­
I':t!-'t til' ~Iiner:t l Park. . The dirf'dioll of dip \'arie,,~ bllt dips to the 
nortlll':i "t. north. and nortl1\yest are the most Ilumerous. 

Th('~e outlying granite bodies nre SOlll('\\'hat different froll1 the 
main illtrusive bOlly expos('(lne:tJ' )Iineral Park. The rod: is of finer 
graill "ize, and porphyritic textllrl' is mon' l'ommon. SOllle of t he rock 
gradt,,,, into I!l'anitc porphyry. although most of it is porphyriti~ 
granite. Dadly altered feldspar phenocry"ts are characteris tic. an<l 
ollly I":Irl'ly are parts of the rock found that are not intensely altered. 
Til" olltlying granite bodies stand out in bold relief, particularly in 
t hp a rf'a near the Golconda mine and in the ",icinit v of Stockton. The 
bodies '-cry commonly are intensely sheared, fractured. and silicified. 
The rock has weathered to brownish red ~ dark brown, or black, prob­
ably 1'1'0111 a/t{'rntion of finf'ly (li~s('minate(l pyrite. 
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[n thc northl'I'n part of the district a few llano,," dikes and ('1011-

~:tr,>d hodies of granite. g('nel'ally too small to be shown on the ge­

Ol'lgic map, are poorly (>xposed for short distances, SOllie llIay be 

gt~lIetically related to the Ithaca Peak granite, but llO certainty exists 

as tf) this COlTt'lation, 

The age of the intl'llsion is not knowlI excrpt Ihat it is youngt'I' than 

th ,~ pre-Cambrian compl(>x and oldet' than the vo]..anic rocks of T(,I'ti­

:lry (?) age. SchradH (I!)Ofl, p, :}O) states that it is \'ery likely of 

latr. .Tnl'ass ic 01' early Cretareolls age [Illcl of the sa llie perioll of in­

tr't"ion as thp batholiths of Califorllia alld western Xl'\ ':ula, Thoillas 

(I ,Q!). p, no';") bplien~" that his Ithal':t l\'ak porpll,ny is of Tertiary 

(I) agt' Oil the "ba;; i,:; of do~e an'al all.] stnlctlll'n] J'elation ships he­

tWr.1'1I the )lilll'l'al Park ;.;tock nnd .the minemlizalioll,~' HO\\'en'I'.oll 

a Iatel' page (l!) ,J!), p, GD,,)) he IlInk('s the stat(,lI lPllt that "a din'ct 

gpr:l,tie cOlllleetion bel ween the Ithaca Peak pOf'phYl'y and tlll',.;e ore 

til'!)" ,.;its doe,.; not ,'el'lIl l'p:I"ollabll'. '" • • o\\' illg 10 the lillie intt'r­

":1: that (' lap"l',1 lwt II'l'l'lI illtl'll~ioll and llIill('ralizat ion"~ It i,.; qllite 

pr) . .; ,~ibll' that th" illt rll"ioJl may hI' Tertiary ill agl'. IJllt the (Jllly t!ir('ct 

l'I';,jpIII'" TIII)lIla:, OIJt,lillf'd i'i that the illtl'lIsiol\ 1'11(;; m cks of pl'e­

C:I:II I/1'iall agp.. Sill"l' lIo 'pt)"itil"() e\' idplH'p is anlil:tiJIl' ill the 'rallapai 

di.ll"ier to aid ill datill!! tlt~· illtrll"i"l1~ it i,.; "tillclllhidpred t(,lltatin'ly 

il l : hi" I'pl",n :1" -'1t',..llzoi" ill "gl'. 

GABBRO 

[:1 tl\l' ':"mr/Il'rll part of the nlapPcll area, C( 'llt ('r ing- al'OIIIIII Cl~rhat, 

:11"!' 1I11111t~1")1I;; :;lIlall ;;: tocks alld ilTl'gular bodil's of gaLLro (pI. l~). 

TI't~ large"t of th (',~ t'. 10l:atl'd o,n llIile 1I000tllt':\::it of Cf'l'bat, i:; alJllllt 

1.,-111') fp('t ill it;; IOIl!!l' ~t dimension. Gently dippillg gaLbro or diall<l:-:e 

sil~.; art' ,.. l' alll·rpd tlll'oirghollt till' di,.;trict frolll the loca lity 1I0rlh of 

Chillride to tlH' ,,;olltlll'l'n part of till' IIlapp('d an'a. -'[allY of 111l'se are 

t.oo thin 01' t1i""OlltillllOIlS to be sholl'lI on Ihe g('ulflgic IliaI', Tite 

titi,'k";O;t allll hl,,,t-l'xpo,,e,l sill i:; 011 the s tf'PP \\'l' ~ t sl()pI~ of tIll! CerlJ:\t 

.\fll'llltaill" abollt 2 III ill''' ca"t of Chloride !lPar Ihe Hl'dl'lIlpiillll IllillC, 

Till' ,~ill I'l·a.-]II'." a III:txilll1ll1l tllkklll''',; of about I,U fl'pt IIc)rth Id' 

tlltl III i 11 e, 

The gahhro i;; typically a gr('elli sh-black, medilllll-grailll'c] rot'k 

cOlnlllonly Il:lYillg a pmllollllcecl diaiJ:l,.;ic: tl'xt lire. ChiliI'd I)ordrr 

fa,;it',.; awl :=:lIIall clike~ st('nlllli ng' frOIll the larger gaLbl'Oic 1I1:1~,.:e:-; arc 

typi"al diab:\.",~, ""t'atilcrccl slIrfac('s are lI sually rf'ddi sh to dark 

browlI. -'licl'oscopic ('x:lll1inatioll of thin sections show:; that till' 

dorllillallt lIlillPl':Ib are labrallorite, oli\"ill(,~ allgite, ant! hypcrstlll'lll" 

Tit!' oli\' ille ha :; IJeell ,.;lightly sel'lll'ntillizccl. Other IJlinel'a]"; pn'"l'1l1 

illclllde biotite. a "ery sma ll amount of green hornblende, apatite in 

lUll!! 11 PI"111'--. llI :I!!IJ('tit(>: and caleite, 
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The diabase sills, as well as the diabase dikes to be described later, 

:In' all beiieH'(l to be related to the slI\aller gabbro intrusives. Hemon 

(l!);1S. p, 113) states that the diabase of the Cerbat )[ollntains dO::iely 

resE'lIIbles the diabase sills in the Grand Canyon scries and. in the 

Apache ~roup of southeastern Arizona, which are r('garded as pre" 

Camhrian in age, The exact al!e of the diabase in the ""allapai dis­

trict is 1I0t known, TI~e gabbro cut;; the pre-Call\brian granites, 

gnei,.;;;es~ and schists but ill turn is cut by mineralized quartz nin:; ant! 

rhyolite (likes, 
DIKE ROCKS 

Dikl'''; of lIIany litholo!!i c types eut tIll' rocks of the ""all:\pai Ili,,­

trict. They range in thickm'''s frOIll a few illches to ;~()I) fet·t. SUllie 

extellll ollly a fl'\\" hUlldn'l1 fl'et or It's,.;, wherea;; other,.;. lIotably the 

I'hyolill' dikl''', exteml for long distalll'e;;, The IlIOst nbunllant dikl1 

rod;,.; are granite p<'!!ll1atitl's, Others, some of which arc abundant: 

loca lly, include porphyritic /!ranill'~ aplite, anllrhyolite. _\bo. there 

is ,t grou p 0 f tl i kl'S 0 f illtenJlP\liate to basic composition, inclulling 

such rOl'k typl':; as \"oge,.;itl', millette, kersaJltite, camptonite~ anllesite, 

alld diabas.!, 
Onl~' dikl's that nre 1 foot o r lIIore thick ancl appear to be fairly COII- .-0: 

tilluons are ,.;ho\\"n Oil the I!('ologic ilia 1', Granite lwgmatite dike", 

a1t ItCllIgh alllllldall!' Wl'n' 1I0t. llIaPPl'd lIl'cause an l'xce~:-ii\"e amount 

of tillll \\"011111 have bl'('n n'(luir(',l to outline tht':-ie gellerally lIarrow 

find disl'olltillUOIl'; bodies, Aplite C\ik('s arc not commOIl allli gl'lIl'rally 

OCCIIl' as short , "ery lIalTO\\" bodies; hellce they abo are lIot dl'lilll'at(',l. 

Tht' agl' rl'lat illllships bl'twl'en the \'ariolls types of llike l'Od.:,.; are 

ran.I,\' indicated ill the neld. )lany of the l.likl'';, particularly some 

(.f the illtl'r1l1(,cliatl" to ba"ic typl's~ are found on ly in the pre-Camhrian 

rock,.; far n·lIlo\'I·d from ollt1: rop" of the Ithaca 1\'ak granitc, It i::i 

po!"sillle that ,;Ollll! of thl'se :;re older thallthat granitc. Xl'\'l'rthele:;:;, 

all thl' dikl's :iho\\"n 011 the geolog-i c iliaI' arc a,;~ign,·d an age youllgl'r 

thall till' :\[l':-iclzoic ( ~) illtru:;in's becalbe of their lithologic :;illlilari­

tie,.; to ot1wr dikps (h'lillilt'ly yO"lIl-~'r thall these illtrll,..iH':;, .\11 the 

dikl's shl)\\, II onlill,/!\'ologic lIIap al'l·likc\\"i:;l' IJl'lip\'PII to 1)(' genetically 

relatt'd to the Ithaca P\'ak granit(' , e\"en though SOJ1ll', particularly the 

Ih,"lIlill'S, lIIay reprl'!"l'lIt cOII,.;idl·rably youII~el' intru"ioll:;, 

(:l'IIlrite. /JlJrjl!t!JI·itit' gl'llllih'. (ll/Il UI'((lIite pOI'jl!rY"!I,-Dik('s alld 

50lllt,,,, hat ilTl·glllarly shape(l. elongatell bodil'''; of fine- to 1l\('diulIl­

grainl'd. rarely nphallitic or coar"l'-grailll',1 grallite oecu!' at many 

plan.,.; III Ihe sOlltlH'rn part of the mappetl area, Thcy art' most com­

Il\ollly aliiit'd para1l,·1 to. 01' till, the lIortllll'estwanl-1 l'\'lltling fra ctllrt·", 

Tlll'se bodies are related to, and in plac('s are definitely part of. the 

illt l'\\si \'e at )J i lIera I Park, rhe Ithaca Peak gra IIi t('. a lid an' "ho\\"n as 

parI of this lIIass on the geologic map, )[aIlY of t1WIIl (,hange alollg 
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thcir trends frolll typical tauulal' dikes to irregularly ::,hapcll, elongate(l 
intrusions or to il'l'cgular bodies. The typical tlikc~ CUIIllliOldy rallge 
in thickness from :JU to ~.)u feet. 

The rucks Hhow nlany gl'adatiol1s in textlll'e, t'OllllllOlIly within shol't 
Jistam:es. Mu:;t uf the rotk is porphyrilic gl'allite, alt huugh sOllie is 
granite, allll only l'al'l'ly i::; the grain size ~o ";Illall that the ruck ::;hould 
be classed ll::; granite purphyl'y. Orthodase phl'no(;ry::'ts are mUl"h 
more c.:UIIIIllOll than quartz. 

GI'I.lIIit('. JI1!ll!latit/, lIlId IIJ,fitt ',-)lo,.;t of the gl':\ II ite lll'gmatite dikP,; 
nre Il'ss thall:! ft,ct thid~ alld ~t'lclolll ('an Ile tl':II'ptl for mOl'e than a few 
ltuntln'tl fel't. ~1:lIly appeal' tu "tplIl frolll highly il'l'l'guiar IJodil':-i of 
pl'glllat itl' a fl'w hlllltirct! fl'pt 01' le,;s in IOllgest dilllension. The peg­
lIIatite~ an' tOlllpo"ed almo,.t elltirl'ly of quartz ant! fcld,.par, thuugh 
rarcly 01111'1' IlIilll'l'ab, l"hil'lly Illll:';l'o\"itc, llIay I)c l'rl'::'l'nt. They pl'IIU­
ubly arc gl'lletil'ally related to the lthal"a Peak granite. 

C'ranite aplill'H, I'hough widl'ly di::;lI'iIHl\ed, arc not ablllldallt. Thl'y 
gelll'l'ally tllTlI1' as 1t:ll'l'CiI\' dikt':-i rangillg 1'1'0111 a fe\\' illche,.; to a fout 
ill thil'kllc::'::;. Tll(~y arc tine-grained, equigrall\llar rucks cOllsisting 
lal'gdy of quartz allll fehl~par. 

.11111.:8it(', lIIillette, l'O[I(,8 i{,.'. di(I~I/Se, l, 'eI'8(1l1titc, alld c(lInptuJlitr,­
Al\dl'~itt" IlJillettc, \'ogt':,ite. allll diallase are tbe most ('0111111011 I'ol"k 
typl'''; ill th!' dikl's of illtl'l'lijl'tiiate-to ha sic CnlllJ10~itioll, althollgh sOllie 
lIJol'e lIearl.\' appl'oach kl'I'''antitl' 01' call1l'tollite, Un the geli l()~ic 
map (pI. 1~) the diaba"t~ dikl'::; are ::,huwn distinct fl'olll the other dikes 
of intermediate to ba::;ic cOlllpo::;itiull, 

.Altl'ration of the::,\' dike:; C'OllllllOllly results in a greenish or browni,.;h 
earthy appearance, but when fre::;h they are grayi::;h to uark gr('en, 
Porphyritic textures predominate. Partly because uf their Lasic cltal'­
a<:tl'r these dikl':; weather easily and arc poorly exposed, bllt tIll',\' abo 
S('l'lIl to Ul'l:lIr :\,.; Ie,.;::; cOlltinuUlls Ludies than tlte otber dikl's, pal't iCII­
lady tho::;l' l'Ollsistillg of I'b."olitl', On till' geologic lIIap (pI. 1:-;), ullly 
tlil' more cuntilluolI;:; dikl'::; of interllll'lliatc to ua:-ic cOlIIl'o,.;itilin arc 
~ho\\'n it here arc mallY more that l,lI'C too short to Illap, 

)1:tny uf tbese dike;:; cut the pre-Camurian rocks. They range frolll 
~ f('\\' inch!',.; to 1U ot' lItol'e fret ill thicknc,;,;, but they :In-mge aLHlllt 
2 fcct. III a few placcs they fill the nin fractlll'es, bllt they s!' ldolll 
extPlIll conI illllollsly alon!! the rein::; for IllOl'e than a few hUlldn'd fect. 
In ewry ca~e whrl'r defillitc age relations could ue uutaillell , tbc dikes 
are oldt'r than the H'iIlS. 

HJ'!luJitl',-Extending ilT<'glilarly 110rth\\',\1'(1 acro~s lItuch of lite dis­
trict is a nctwork of rhyolite dike::; (pI. 18), all uelined to be of tlte 
sallie general age, The Jikcs arc most abundant in a fairly nli\'iolls 
Lelt aLunt -1 miles long that extenll:::; froll1 a short di ::; tallt'e south of 
Cerbat north to tlte ,.;outhl'l'lI Nlge uf tlll~ main uoliy of the stoc.:k at 
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.\litlel'lIl Park. Rhyolite lIik!'s are e~trel1lely rare, howe\,er, in the 
a rl'a lIurt IlWe~t of the 1I0rthcl'll part of the Great ',"hite dike. 

)Jany uf tlll'~C dikes trend northwest roughly parallel to the promi­
I!l:tll nin :-ystl'llI. The dips are generally stl'Cr, but sOllie are as low 
1I'; ;,11 " : strike alld dip cUllltllOnly change within cUlllparati\'{~ I)' :-hort 
di",talll'l'S, In plal'e::; the rllyolite dikl'::; l'ut, bonIer. or trellll jlal':tlld to 
thl' elongatl'<1 Lodies alld dikes of the Itltaca Peak granite, a charac­
teristic that is particularly conspicuous ill the area 1I0rth and north­
\\'l,,.;t of the 01'0 Plata mine. )Iany of the dikes Itayc IlI1J1IerOIl::i 
\'I'allt"lw:-i. ~(lllIe of whil'h are ton ,:nlall to Le indi!'at!'tl on the g'('olog-i ..: 
map, The rock i" eharactl'l'i:-t il':tlly white to light ulIll', aphaniti t; 
\I' i t It occasional qua l'tZ phrnocrysts. and in genemi grea!.ly f m et \Ired , 

The l:ll'gl'st rhyolite dike, tht: olle known locally as the "Great 
"-hite dike." Cllt~ tlle WI',.:tl'l'll part of thr \\lain l1las::; of Ith:ic:l P eak 
granite. It ca ll LIe tl'al'ed with little dilliclllty throug-hont llIo,.:t of 
th!' district, fot' a (li:-itance uf abollt G I\lill'~. an(l it continues for all 
ll11kll()WI1 distanl'e to thp nOl'th ('a~t LrYOlHl titr limits of the mappell 
a ('('a, TIlis dih ranges ill thil'kne,.s from a few feet to as milch as 
Itl11 fcc,t bll.t grller:llly aYel'agps al,ollt 30 feet. In places it 1())'llls 
,.ltal'(l ridges as nwdl as :1.'1 fCI·t high. Lilt mon' commonly it sl1<>\\'" a,; a 
h:tlld of elta lky white ,h,bri;; Clltt illg il'l'rglllady across tile othet' rocks. 
~t'hl':ldel' (HlO:J, p , fI:2) states that this dike is an altered basic rock. 
] Io\\'e \'er, microscopic examiuation of thin sections of the rock indi­
('al('" a rhyolitic comj>o,.itioll. 

_\\lollt:2 miles Ilorth of Cl'l'ua
1
t, Ilpar tIle Oro Plata mine, is a promi-

1Il'llf urandt of the (;rrat ',"hite <like that trends X. 10° E, and is 
ltll':tlly kno\\'n as tIll' "lll'Oncho <Iikp." It ('all ue readily traced to 
till' Il(ll'th('a~t for a distance of :2 mile,s. It dips about GOO X"'. and 
tl';I\'('I''':I'S Ot' bonlers a-'wide (like of porphyritic granite related to the 
IlWill Ithacll Peak gl':lllitr, I1('\'llon (ID38. p, 11:3) states that the 
llrtlndlO Ilike may be g<'netically rplatrd to the yoltallic rueks of Ter­
li:tr." (n age in adjacent a1'eas which are composed prineipally of 
rhyolit(, flows. tuffs, anel ngglolller:tt!'s, Hl'connaisf'anl'e by the author 
ill litl' ,'okanic area Iwat' Kingman failed to di ~c lo~c any of the rhy­
olit., dikl'''; ('utting or stemming from the \'okanic bells, 

All the rhyolite dikes in the 'Vallapai district, indmling the Great 
''"hill' dik!' and the Broncho llike, at'e ueliued by the author to be 
!,!1'1l1'1 il':dly l'plated to the intrusion of the Itha<.:a Pl'ak granite of 
)[l'~(lztlil' ( ?) age, They cut this granite and its associated dikes uut 
in till'll al'c' Cllt in a. few places uy mineralized yeiw,; that al'e uclie\'(~d 
to n'pl'I'''l'llt the last stage of the illtru ;:; ion at )[ineral Park. Thomas 
(l!q~). p, GGS), hOW-eYer, nssumes that the rhyolite dikl's in the 
""allapai (Iistrict "were intruded in Tertiary times as part of the 
TI'rtiary ,-olennic s~'stem of the Basin alH! Rall!!<' PI'O\'inl'l'," Hi" 
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assignment of n. probable Tertiary al!e to tlte Itltaca Peak :,!l'allite. as 
opposed to a )[!'so7.oie ( ?) a:,!l' for tltis /!I':\nite ill tlte pl-esellt. report! 
wOlild aeeolillt for TIIIlIlla ,;- a:i:illlllptioll, as tlte dikes ellt the stoek at 
~rilleral Park, 

STRUCTURE 

The Cer'\,at )[olllltaill;: an' ill tlte na~ill alld Rall:,!e g'l'olllol'pllic 
PI'O\' jllce ollly ~() llIilt's WI',;t of the pdgt' of the Colorado Pl atea u, 
The major :,!eologic Sl'tt i III! is ~ho\y1I on t Itp :,!polol!ic lila P hy ~dlrat!L'r 
(lDOV. pI. 1). wlli (' h is lIot dllplil'att'cl ill this I'P(lOI't. 

Thl' stl'lIl'tlll'p of tlIP rod;:~ ill the "'allapai t1i~t rid is COlllplpx, 
Ci'll'i~~i(' alld ~l'hist()se ~t l'lIdlll't 'S art' l'Ollllll<Jn. til(' pl't'\' ailin:,! ", t'\li~t()s­
'ity striking 1I01'1II1'a,.;t. Lar!.!p and ~'l1all fold" ill the ,;clti,.;to"ity I!ell­
erally hayl' axes that ,.;trikl' nflrtht':! ";!. Til cOIIIl'a,.;t faults. ~hl'I , tillg, 
alld joillts lIlo4 l'OllllllOllly ::, ho\\' a 1101'1 It\\'e:'tl'rly "trikl', 

SCHISTOSITY 

The glll'i:-~ic :llIcl ~dli ,-tO"I' "trlldlll'C of the I,,'p-Cambl'iall rocks 
in thl' "'allapai di:"tl'i('\ :-tl'ikl''; in 1!t'IlPral from X. 40" E. to X, (j,j0 

E, allcl <lips ~Tl'p(lly t'illll'l' fl) tilt' Ilol'thw!,,,t or tn fl\(, SOllllwa,.;!. LI)( 'a l 
\'al'iatiolls an' II 1111 1t'1'()1I:'. uut till' ~tl'llC'tlll'l' i,.; 1I1111~II:t1I." (l1'1' ,.; i:-IPlIt 
thl'Olll!hollt IIIO"t I)f 1111' rli,..tl'j( ,t. :1I1l1 l'I'C'CJllllai~,.;allct' yi,.;ih 10 aft'\\" 
otlll'1' part,.; of the ' ('I ·rLat ~1')lIl1taill ,; di:"clo:-ed t'" .~Plltially tire :":11110 
gl"ll'ra I ,.;t I'tlC't lIrl', 

FOLDS 

Fold" ill tllP pl't,-Calllbriall n 'lI' k:i OL'C'III' Oil holh a large :lilt! a ~lllall 
SL'all'. Tllc 1lI0"t prolllillt.'lIt of tlr l':"e fold" i;; 111':11' thc to\\'1I of Cldo­
ritl~ (pI. I S), where till' type uf fold is I'P{\eetl'tl ill the Olllc,:op of 
pattl'l'll of the alllphilHllitl', It i:i a large anticlinal fold, pi lIn.!.!iIIg' 
1101'1 hl'a ,,:t! ollly Ihl' norf 111'a _~t I'IllI of \\'hidl i:i ~IrO\\'I1 01\ tile gl'ologic 
lIIap, To tlte ~ollth\l'l':"t. )"'yond tire lilllit,.; of thl' IIlaPIH'd arl'a. tire 
fold is exp0:il'll 1'01' alJ()lIt a 1Iliit' l,efore it i:i cOIII'paled IllIdl'r llw dl.bri:i 
in Saerallll'lIto '~alh ·y, )IlIch II10re of Ihi " fold i:i ('Il'ariy ,.; 110\1'11 OIL 

Thollias' gl'ologic IHap t 1!1-!!1, p, uu!:>, fig, ~), which con~rs all area 
extl'lldillg auollt J lIIill'S \I'l,~t of Ill e area lIIappI·t! for this re!,orl. Hi s 
Illap ~llOws tllat the fold is ~erl'ral 'IIi It's wiele wlrl're it cii":lPlwars 
IIlldl,t' the allll\'illlll of :-';tt']'allll'lllo , 'a l]Py, Xortlt allc! Ilortllll'l',.;t of 
Chloride a g-rallite illlrll~i\'l' I C1r1')ride gl'allitl') OL'l'lIpit's a ~ill-like 
bl·IL ill the folliell amphibolite. 

FAt:LTS 

The mo,.;t ont,.;tallrlillg ;, trtldlll'al featllre of the di"tric:t is tile 
I\orrhl\'l'~t \\'al'd -tl'l'lIdill!! fault li~:illl'es alollg which ,'eills hare fOl'med 
(I>!. 18). .\. few fault ::;, gellemlly of ::;lIIall llisplacement, crosscut 
all<iol!'"pt the,.;e llliIlPI 'a liz( ·d fault s .. \ I,ll'!!!' 1I01'1ll:t1 fallit ( ~a r l'a -
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mento fault), which strikes northwest. is probably concealed under 
the alluviulIl of Sal'l'allwnto Yailey neal', 01' ,,'est of, the border of the 
mapped area. 

NORTHWEST FAULT FISSURES 

From the SOlltirl'l'lI {,lid of the district northwest to the foilled 
area near Chloride tire fault ti~sllre,.; are \'ery g-enerally parallel 
in strike, the directioll of st rike beilll! approximately at right angles 
to the regional schisto,;ity, III the folded area neal' Chloride. howHer, 
the fis,.;ures conforlll to the general direction of schistosity, Hel'e 
tl1('Y challg-e fir,.;t to a lIIort> nOl'I herly strike. then follow the Cllryature 
in the strike of the rocks to the lIorth nlHI Wl',;t around t.he axis of 
tho foltl so that ill tile eXIl'l'IIIC nonh\\'rstel'll part of the mappl'd 
area the fj""ures strikr IIparly <Iue \\'e::it. • 

The dips of the falllt,.; are generally steep and may be either to' the 
northea,.;t or to the :;outilwe"t , althollgh northeasterly dips predomi­
nate. In places the fall It,.; are inl'onjllgate systems, The fbsures like­
wise show much branching and. in ,t fl'\\' places, cOllsiderable ;;hor:ol' ­
tailing." GOllge~ brecc ia, and slickensided s llrface:s, as well a::i nu­
merolls teal' faults in the wall:i! arc present along some of the falllt~ 
The direction of the striatioll:'; along tile wal\,.; of the fallits may be 
Ileady horizontal, Lilt a far grt'atl'r IIl1l11ber show dips down or ,lia~­
ollnlly clOWII the dip of the fallit surface, ~Io;;t of the:-ie featlll'{,;; ~lIg­
!!l'st that !:ihearing s U'p:,S was impol'tallt. 

The age of the fall It illg Ihat prujllll'ell the northwl,,.t fault fi :::sures 
is not lmown. The in it ia I, and proiJaLly mo:"t inten:,e, Jl10\'elllent 
occmred after the gnei,.;sic ami schistose foliation was (le\'('lop(',1 in 
t1\1~ pre-Calllbrian cOlllplex :\llcl prio/' to the )[e:sozoic (!) intl'\l,:ioll ~, 

Thi,.; is indicated by the fact that the fallits Cllt tIle oiLl (pl'ohably 
pn~-Cambl'ian) gneis,.;ic :filii ";L' hi sto"e strlletlll'l''; ami in tUl'1I al'e filll'cl. 
or partly filled , in many plal'(';; by Ihe ~[e,.;ozoic ( ! ~ dikes allll win,:. 
Brecciation of the nills and dikes in places indica te:,; that some ll1o\'e­
JlH,'lIt occlIlTed at illtel'\'a ls throllghollt, alltl following, Ol'l' <iepo::,itioll, 
Thl':,e lalpl' pl'l'io(b of 1I10Hml'llt , hOIH>\'c r , arc belie\'ccl by tire :IIItIIOl' 
to lra\'C ill'l'lI yel'y minor cOlllpal'etl to the teetollic fOl'ces that fOI'IIII'ol 
the main northwestwal'd-trend ing falllt", It is likely that the m,tjol' 
Il'ctollic forces were actin~ early ill the Xe\'adiall orol!l'lIY allll that 
the lIIinol' lwrio<i of mo\'ement OCCUlTed near the clo::ie of this orogellY, 

TRANSVERSE FAULTS 

~(l'lle falliting. hl'lil'\'l'c1 ttl he !"tililatpr than the brecciation of the 
ypill"; and t1ikp,,; tlrat OCCIIPY thl' 1I0rtitwl'st fault fi,;"u re,,;. OCCIIl'l'l'll in 
a fl'w plan',.; throll:,!hollt the di,.;trict. There is 110 e\-i c\(,lIee to imli­
cate that this ~,tllitillg was of major structural importance, fo1' it. 
1110"1 l'oll1nlollly is pxpl'p:-isell by !"nlall C l'OSSCllltill~ faillts ofl'~l'ttil\~ 
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the dikes alld nin::; a fto\\' ft·(,{ 01' ll':<~. SeH'ral cro:;>:clIttillg falllts, 
howevel', lin \'(' ~reatl'r di"phlL·elllel\t~. Olle lIIi Ie nOl't It of )1 i Il('ra I 
Park, about 1,4UO fel't nortltcaq of the EUl'l,ka minp, a nOl'tltwest­
wanl-trelHlillg fault has ott'~f't till' Un'at '''hite dike alJout 141) fel't. 
.About a mill' e:i4 of Cltloridl' is a nol'titea~t\\"anl-tl'l'mling fault {hat 
is shown on tite' geolo;:ic lIlap. The Payroll vein has apparently bl'cn 
(,fl':;et about GOO feet Ily tlli::; fanlt. tliP :-;outh Gl·oq.!ia mil\e ~uppC)"rdly 
being on the otf"et part of tIle Payroll \'l,in. Thi~ fault, hll\\'cn'l', 
way predate mineralizatioll. ac('ording to data olJtailll'll on tll\' ina<.:­
I'essible workill/-rs in the Payroll millt'. Dr. ,r. G. Blackwell. of Cldo­
I'ide. ::;tated in _\pril }t14:j tltat tlte Paymll \'l'in turns alJ\'llptly t l) the 
southwest and follows tite fault. Hl~ addl'd that tIle nin is thil'k and 
shows no e\'illellce of un'n:iati()l\ of the ol'e lllilll'rab alung till! falllt. 

SACRAMENTO FAULT 

The large normal fault 1)1'(' \'ioll::;ly rde1'l'ed to as lying cOlH'ealell 
bl'neath th!' al\UyiUlll in Sa"I':lm!'nto Yalll'Y i ~ ba~ed U[lOll TIIOlll:lS' 
lliapping (10,!!). fig. ~) ~en'l'a llllih's wpst of Cltlori(le ancl beyond tIll' 
area mapped for this report. Tlti ~ fanlt Ita,.; bl'l'n aptly tel'llll't! tile 
"Sacramento falllt:' It strikl's Ilo)'th",!,,,t nlHl brill~"; \'oknnir )'Ot·].;" 
of ;t:;sIlIlled Tertiary a~e on tIl£' sO llth\l'e~t si(le ill fanlt contal'! \\'ith 
rod,;s of \>l'e·CaIlILriall Il~l' 011 -rltp Ilo)'thl':tst sid!'. Thl' fault was 
traer(l uY Tilolll:ts ~onthea~t to a poillt ahout ~1 ~ llIill'~ w('st of Ch lo­
ride; b!'YOIHltlti,. point he proj!'('(s it soutlll':l,.;t\\'ar<iullcler tIll' ;t\lll­
yil\ll1 for altllo~t ·~ Illilt·~ to \1 )Joillt 1I1'nr tIll' U(J\ 'dl'r of Ilis llIapped al'('a. 
Thi~ fault is not 5ho"'l1 on tlte geologic map (1'1. 18) accolllpanying 
tltc prcsl'lIt rcport, IJecall"c it~ locatioll unticr the allllyilllll is entin'ly 
too ullcertain. 

In di sc us~inl-!' the Sa<.:ranwllto fault Thomas (I04!l. p. fi71) ~tatl''': 
that it seems to be a boulldary fault brhn'PII Sa('ralllrllto Yallt,y aud 
the Cel'lJat Rallge alltl that "\'I,nical tli~plaC(,1I1l'IIt Oil this fault alld 
Jlerhap5 on allied faults that might b!' bllril'd UIl(ll'l':I1I allu\' ial COH']' 

is ul'lieYl'd to he l'e:;IJomiIJle fIJI' the formatioll of the Cl'l'bat Rangc, 
which is es~entially all ea;;t ll'anl-tilt ed Llock:' 

.JOI~TS 

Joilltillg is PI'OIIOIII1Cr(l t1trnll~hol\t Il\O~t of tIle lli5tl'ict. In places 
it graclps in to Sh('etrd a 11(1 ::;1tt'a 1'1'<1 ZOlle:" hot It I!l'l\rra 11 y 0 f sma 1\ 
area l extellt. COl\lll\ollly olle of tlte joint S~·~1(,IIIS is fal' bettn de­
n'lorNl t!tall the otlH'rs. and on tht, geolo!!i<: map accolllpanying this 
rppol't oll ly the attitllde~ of the most pl'ollliJWllt joint systrllls arc 
shown. The stl·ik(' cOJllmollly rallg!'s from X. 30° 'V. to N. GO° " •. , 
approxilllately pal'all('1 to the milleralized fi;:'~llres, Dips are ~enerally 

' moderate to steep and may be either to the nOl't\1E'ast or to the south­
\\'r;:.t. In n few places low-dippill!!, fr:tl:tllr{'~ al'p. fail'h' "'rll dnrlnpi·d, 
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but they are not COl11mon. III general they ha \'e the same north wester'ly 
strike us the other fractures and dip either to the northeast or to the 
SOil t h west. 

ORE DEPOSITS 

TYPES OF DEPOSIT 

Thc ore depo"its are con\'eniently separated into three types. The 
first is representl.'d uy the \'ein deposits of the district, the second by u. 
quartz-sulfide stot:kwork dep05it. and the thinl by the Emerald hIe 
copper deposit. The "ein deposits are ovcrwhelmingly the most im­
pOl·tant in the di,;:trict. Tlte q1lartz-s1llfide stockwork deposit con­
tains some low-grade coppt'r and molybdenum. The Emerald hIe 
copper deposit is f}uite llift'l.'rent from all other deposits in the district 
a nd consists of a fi"i51lre '·ein and mineralized (lrea of chrysocol b 
cilipfiy confinecl to alluvium. ' 

YEIX DEPOSITS 

GENERAL FEATURES AND DISTRIBUTION 

The chief orc deposit5 of the 'Yallapai l1i~tI'ict occur in veins along 
fi~sures in all the rock types pre,·iollsl~· described. In some pln.,~s the 
\"rillS are along dikes of intermediate to basic composition, bllt they 
!"phlom extend continuously along these dikes for more than n few 
hllndred feet. Other yeins border m' cut the rhyolite dikes, bllt 
~ellerally such wins are poorly millrr:llized and of erratic extent and 
,,·idth. The mo~t notabl e exception is the Eureka vein north of 
~Iilleral Park, ,,·\terc the minhalization was fairly rich. 'Vhercyer 
cll'fillite age relations cOllltl ue oh"er\'('(1, the Yeill;; are youngcr than 
the dikes. The ,.omcc of the "ein-fonning solutiolls is belieyed to 
ha\'e heen thc ma!!matic re~er\'oil' of the granite stock (Ithaca. Peak 
!!1';lIIit!') centrally rxpo;,e(l abotlt 1 mi Ie sollt h of ~Ii nrral Pa 1'k (pI. 18). 
The Hins in the district ai'e cla;;:'ONl as mC:'iothermal deposits. 

Tile ,'e ills ranf!'l' fl'Ol\l a fl'w ill..!ll';; to :~l feet ill thieklwss but aserage 
:3 to 4 feet. In a few place;; the d!'posit;; arc in lodes or \'ein zones, which 
1':ll'ply exreed a wi(lth of ;;1) feet. :\Io;;t of the Sih·er Hill vein is of 
this type. Schrader (l!)(j(), p. G:2) states that in the oldet· workings 
(Jf the Payroll mine a lode 100 fpet wide was encotlntered. Vein widths 
n'portl'tl in ma.ny of the mines are often exa!!geratNI, as they fre­
,!ll(,lItly include consill('rable llnmineralized wall rock uetween nin 
umllches. 

The WillS show a stl'ikp Iplldh tltat \'arip:'i from a 11Illldred feet or 
1<,,,5 to almost 2 miles, hilt only' the Victory, Tellne"s('e, ClytIe, Payroll, 
EIlll'I'~t)lI, Dutch Joe, SOllth "·ashinl-!'toll, Rico. "'hite Eagle, Banner, 
~lIlll\llit, and )fanzanita yeins exceed a length of 1 mile. The aggre­
gatc length of the .eins in the district as Illeasured f['om plate 18 is 
nh(lut 85 miles. The veins commonly pinch and swell along both 
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strike and dip. XlIIlH'I"OIIS irreg-Illar branches, short spur veins, nar­
row parallel veins, and hydrothermally altered fissures are charac­
teristic. About 2 miles southeast of Chloride, in the vicinity of the 
'l\n>ntieth Century and )[idnight milles; the veins are unusually ir­
regular and branching. This is the area in whieh the northwestward­
t remling nins dHiate to a more northerly course. 

VEIN DIPS AND TRENDS 

Dips are commonly steep, only occasIonally being less than 60°. 
Some veins show a. mod('rate amount of ren>rsal in dip as they are 
tracerl along strike or down llip. The dips shown on the geologic map 
(pI. IS) ar('. allll04 all of th(,lll. those obtnillNI 11('ar the surface in 
shafts or pro;;;ped pit,,;. In placl';; tlte vein systems am conjugate, a:'; 
nOle(1 by Seltratl('r (lVOD, p. ,VI). hllt the conjugate arrangement is not 
Ilparly as common as ;;uggl'"ted by its mention in brief descriptions 
of tlte district. Garrett (1!)3'::. p. 118) stat('s that the Jlrogre~;;i\"e 
!'.te('p('ning of the dip of th(' veins to the norllmest may indicate o,'er­
thru ;;ting stre:,ses as the (,:lH:,e of the fi ssuring. Ho'\\"en'r, detailed 
mapping <Io('s not support this cOlljC"ctlire. 

R('frren!"e to plate 18 " ' ill ,.how the pr(',-ailing nortlnwsterly trend 
of tIle win:". Throughour tltl' gr('atl'r part of the district strikC"s 
rang(' frolll X. 30° "r. to X. t~II ' "". X,' ar Chlurilll' the anrage !'trike 
chall!!(,s to a fl'w d('gn'('~ W('~t uf horlh. niHl:-;1 ill farth!'r north and w('st 
a. fl'\\" YCins tr(,lld IIl'arly WE';<t. Tltrollghollt the main mineraliz(',1 
an';t SOllt II(~a:"t of ell loride th e "pa r:-;ity of ea:-;t \\"anl- or northea"twa rd­
trrnding wins is Ilotable. 

Plat(' 18 ;;how,; ell'arly that the Y('in!" occllr in two main grollps. one 
north :11)(1 th(' othl'r sOllth of the main oml .... of the stock of the Ithaca 
Ppak granite. The tntalll'll!!th of the mapl)!'(1 "C"ills in (,:1I"h grollp is 
nhout rqual. Yeins of the nortlwrn group haY(' lIIore brallclll':'; than 
those in thE' sOlltlwrtl group. Like,,- i ~e a stntisticnl sltHI .... of the di­
rpdion of dip of tIll' yrin;; in thl' two grollps ~ho\\'~ ,1itr,·rl'lIc(,~. In 
both group:-; t1w total mappe(1 1l'lll-rths wrre m('a"Hrl'd separately for 
willS dipping to the 1l000th('ast. to the sOllthw('st, and Ycrtically. and 
t1lP l)(>IT(,lItn!!p:; of ('aeh were calclIla!rLI. The reslilts are as follow 5: 
11111"t hern gWIl p. ;i7 prlT(,lIt nOl'I hra~trrly dip. ~:; percent SOli! h ,n:~~t 1'1'1.'" 
dip, a Il( II S percellt nrt iea 1 IIi p: ~() 1I1 h('rn grollp, S8 percent northl'a:-'t­
('r1y dip. 11 percellt sOllthwl':'t('rly (lip. allcl 1 perc(,llt ycrtical clip. 
In tIle 1I0rtll('rn grollp it i:, fllrth('r IIfJlal,le that "()lltll\H~ :; twar<l - dip ­
ping wins are all1lO;;t emirely ab;;ellt ill the fullll'll ar('a north of 
CldcH·itle. 

RELATION OF VEINS TO COUNTRY ROCK 

Sonw n'ill :'; ar(' sl' l':lrat('(1 frnlll Ihe "'all rock by soft gou!!e bancl:-, a 
fradioll of an inch to sen'ral fept in thickness. Gonge Illay be pn':;-
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ent on the hallging wall. on the footwall, on both walls. or irregularly 
traversing the veins. ::\[allJ veins. however. are irozl'n to tIll' walls. 
The type of wall rock has had little efi"cct upon the character of the 
veins. In a few plnces, particulady near Chloriele~ some veiw; tend 
to split ' into branehes as they pass laterally into large amphibolite 
blocks, bllt a short distance inside the block the veins generally assume 
their usual characteristics. 

APPEARANCE AT OUTCROP 

.A few veins, notably thc Payroll. Cerbat~ ancl )Ianzanita. crop Ollt 
o,'l'I" part of their lengths as prolllinent iron-stailH'd qllartz "ridgl's,~' 
bllt lIIoclerate to \"el'Y car('ful ubscITation is ~(,l1ernlly recluin·tl to 
follow thelll. In tracing the n·ins on the surface by far the greatE'::'t 
aiel is the many man-made ('xc:"'ations such as shafts. trenclws. pits, 
and ~hort. adits. Thcsc are ~o nllmcrolls and in Illany areas so closely ~ 
spaced that not all of thel\1 are :;hown 011 t he geologic ilia p (pI. 18 ). 
Pruual)ly then' are at Icast a thou,,;anll pruspeet:; in the di::'trid. It 
is largdy upon the data obtain('d from the"e ,\"orking:, that 1Il0st of 
the nins are showl\ Oil the g('ologic Illap as solid, in~tcad of broken, 
lines. 

Y(·in outerops ('oninlollly al'P('ar as brown. porollS gn,.:::an or as pink 
to dark n'ddi~h-IJrowlI bodil's C"oillpo;o;c(l dlil'fly of iroll-stainell qu;trtz. 
Variations in tI('pth of oxiclatiull are :';0 IIUmerOllS that gelll'raliza­
tio1ls al'e difficlIlt. The uppcr part s of the n~ins have beell 1I1o(1"rat('\y 
oxidizc(l to dpl'ths comlllOldy rangill~ from about 7:; to ~I)I) feN. In 
SOllie places unalterec1 pyrite is fO\ll\\l ,~ithin a few fept of the sur­
fan', yet lk J. G. Blaekw('lI, of Chloride, stated in )Iay 1040 that 
parI ially uxidized ore was fOlllH1 as del'p as the GOO-fout le,',,1 of the 
Payroll millc. COlllpll'te oxidatioll s('ldom extends lower than 75 
fept u('low the surface. .-

The IIt'pth to water len'L although commollly 3:-. to ~()I) feet. rang('s 
from ~IJ tu -.100 {pet. In 1I(,Ill'ntl tbis range coincidc-,; fairly \\"el1 ,,-ith 
the dl'pI It of the oxidizl'!l zone. 

MINERALS 

TIll' vein milH'ral :; of the di"tl'ict fall into tlm'c gl'neral IIronp:,; : 
oxida I ion prOlhld s, products of llown warc1 Sll Hide enricllllll'nt, and 
pl'illlllry (hypogene) minerals. In recl'nt year5, the primary ores 
1111"1\ L('('n tlte Illost "'or!.;,,d fOI ' thl'ir base nl('tal~, Lilt in the early 
years of lIIining in the district llIost attention was p;\id to the oxi­
dized ores b('cathe of their preciolls-metal content. 

T IIC principall11inp\"als of (~conolllic importancc in the oxiclizl',l zone 
al'(' cerarI!YI'ite, nati"e sil"er, cerllss ite. and to a less extent nati"e 
gold. Locally anglesite, :tzllrite, malachite, mimetite~ and nll1.H1inite 
are (,Ol1llllon. Other minerals which are rare or occur as coatings 
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inc11111e natin~ l'OPPPl', rha lea nt It it e, (,U\'(' 11 it~. CII prite. :,Ill it h"oll ite. 
and manganese oxides_ The most common g:lI\~lI(, mineral" are limo­
nito and limonitic quartz, Cakilc aIlll particulal'ly gYP"ulIl are 
rare. 

Tile secontl:lI'Y sulfltle l'lll"iehmcnt product,.; as l\eterlllinl'll hy Bastin 
(1:>:!.J., p. 3;')) arc a rg{'nt ite, cha \co('ite, co\'ell ite, anel prou"t i te. He 
states that all C'xe{'pt argelll ite arc rare. SecOIH};lI'Y enrichment in 
the nin dl'pu"its of the \\"allapai di::;trict has not bel'lI importallt. 

Exdulling gangue millcl'al s, the Illost abundant of the prilll:ny 
millerals arl! pyrite. "phalt'ritl', !!al{,lla. alld ..\l:Ilcopyrite. 01 h{'r min­
erals include :\l~nopyritr.. pl'oustite. molyhd('nite. :\1111 ;\I'gC'ntite. In 
addition to those li stell Ba"tin has re('ognizl'll tenllantite, pean'eill'. 
alld polyha ~ it('. Ga Ilg1H' III i l1('ra h; a 1"(' qua rt z. COl kitl'. lila nga Il i fct'olls 
sidel·ite. and rarely rhorloehro;;i tc. 

Quartz, uSlI:\lIy acconlp:lIIied hy varyillg amollllt s of pyrite. i" by 
fal' the lllo4 alllllltJOlllt ganglw IllillPral. ~ro"t of till' I)lIartz i,.; fine­
grailll'll anti milky to gray in color. SOIllC is of the l'ha1cctiollic 
variety. III lIIallY p!aI 'C"; alollg th(' n'il1"; "lIIall \"Ilg,.; are lilll' ll \\"ith 
ql1artz cl'y"tak In a few plaCl'S the vl'ills :-;how a poorly ddincLl 
cUlllb strlll'llll'e, but the qllartz is gPIH'r:llly Illa ss i\'e allll l'O IlIIllOllly 
fl':ll'(lll·, 'l l :\IHll'ecl'llIcntcd by I:lter fIllartz. , 

~phall'ritl' l'allgl'" in l'l llor from bmwlI throllgh I'l',hli,;h brown to 
hlack. It OCI:IIJ':i IlIo~ t 'COllllIlI;lIly in il'rPI!1I1:lr IlIa",;I'" ot· graill"; inti­
matcly as:'>ol' jatetl with qll:lrtz anll the otlll'r ~ultidl''; . Thc !!I'ain ,;ize 
varip" g"l'('atly, bllt gt'lh'r;dly s izes of Ie""; than (l,:~ illl'h pn'doillill:lte. 
The ,;phaiPrite abo lJI'ClIl'S as lIalTOW hand,.; ot· ,.;o'cak". J . "', ::-ih:lrpl'. 
metalluJ'gi st fIJI' the T('lIl1e:;;;ee-Sdlllylkill Coq),. statl'c\ in .Jlllle l~) "n 
that cardlll analys(';; of :;PCl"iIllCIlS of sphalerite collectl'll in thc 1'1'11-

!lessce lIIine indic:ltpd the 1)1'l':'l'lIl"e of a CO II,.;ilit'l':lIl1,' :llIllIlIlIl lit' g"ld 
as wl'1I a s IlIilllJ!' alllO\lllt " of "ih'cr. ~pl\;\II'l'itl' h:I" 1)C'I'1I k:ll."hl'd fl'lIll1 
th,~ clIlllpletd,\" oxidized \, ;ll't ;;; of the \"l,ill":. 

(;all'll:I O'Tllr" ill lillt, 10 ,'0,11'''1' gl":lill:': :--01111' i" thl' I-pry filiI' !!railll'd 
~tpl'1 typl'. alld :'111111'. l'fllIlIl !O llly ill tht, ":11111' 01'1' "hoot. i:; ill l' I,'a\', lbll' 
11\;1":'1'''; as IIl1wh a,; :: ill..IIt,,,; ill Il'lIglh, I'r;l('l il"ally :tll tIll! gal"lw. 
rl'gal'd)P,.:" of ly\,l'. i:i :; ill"l'r L,'ari.llg. :lilt! IIl1l1"h flf it i" high ill gr:I.),', 
• 1. "-. SharpI' "tatl!ll ill .Tlllle 1!II:~ that tlte g:lll'lla 1'1"1)111 th,' T"\lIIt '''''I 'I' 
IlIilll' {'olltailll'd IIlO,;t of J\w gol,l \",dIlI'S 1"'01111 <:1,(1 ill tIll' Illillt' . 11,' 
1'l'liI'I'ps that till' pyritl' ill Ihl' '1', ' III1I''':''''C lIIilll' i" pr;II'li,'ally. if lIot 1' 11 -

tin' I\". b:llTl'lI of "old. Tlli " i" ill 1'01111':1,,[" to GaiTI'll',.: ,.(:111'111\'111 • , r-

(ID:;~, p . ll!) I that gold ill thi" IIlilll' i" oiJtailll'll 1'1'0111 pyrite. _\Ildi-
tiollal :lnaly"!'s from thc IlIilll'. :IIHI :11":0 for th,' Ili"tril't. \\'ollld \1" 
1Il'('ded ttl e1al'ify thc"p ('olllr:lllil"lory "(:lII'nll'III". 

In lIIallY plal'(,:'> IInaltl'rell gall'lI;! i:; fUlllld at or lIL'ar thl' ""I'fa,'(': 

elscwhere it has altercd to cerussite. 
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PARAGENESIS 

Thl' pal'a~~ne~is of the principal hypogene mincl'als, as detei'minetl 
lIH'gascopieally, is qllartz, pyrite, arsenopyrite, sphall'ritc, galena, and 
chalcopyrit('. )IlIch of the ore shows a sel'ulltl gCIII'l'atiun of pyrite 
following galf.>na. QlIartz was introdllced intC'rmittelltly through­
Ollt the pl'riou of millel'lllization. A few ,'eins show late calc-ite, man­
gallifl' rolls siderite, und-rarely-rhodochrosite. 

Observations dllring this investigation coincide in ~en~ral with 
Hcmon's stat~lI\ents (H)38, p. lL,)) regarding the main stage;; of 
lIIi II PI" a I izatioll. Fisslll'es, some of them locally oCC'lIpiNl. 'by ('arliH 
dike~. wl're r~op(,IH'(l: in the openillgs sollltion:; dl'pu"ited f(lIartz. IISII­
ally al'l'olltpanit'd by pyrite. ~£any of the ,"ein 1i:;""I'I'''' I\"I'n' dosed by 
thi:-.; early ~tagl' of llIincml de pos ition. Sllb:-.;e(l'l~nt rpopl'lIillg IWI' ­

IlIi(tl>t\ sollltiolls to brillg in the \"alllable ('oll"titllellt:-.; of the \~iIlS , A 
,;till later bllt IlIillOl' rl'ul'ellilll,! follo\\'~<l: in tltt> void,.; thlls fOl'lII r d 
qllartz "\\,a:-.; dl'po"itt>ll as lIalTO\\" y('inll,ts cOllllllonly c llttillg the f.>arlil'l' 
'-'\IllicIt's. A tillal 1I\()\'pmC'llt. PI'Ollll (,(,11 gouge anu ([Ilnrtz brecl'ins, 
bllt the lIIineralization is bcliC'wd to ha\"(~ cpas('(llargely thollghn not 
~lItirt'ly bl'for~ this ,slnge. The strllelllre of the willS is irl'l'~~lal'ly 
IIt:1"si\'e or C' l"\Hll'ly Landed by the alT;llIgl'lIIt'lIt of the SUltilh's, 

ORE SHOOTS 

TIl(> typical 01'(' :-hoot;; ill tIlt' IInoxil\izell WIll' al'~ C'OIl1plC'x a;;":~IIl­

bIagI'S of galt'lta. "pltall'l"itr, alld pyrit e in qllartz galll!"l'. Cha\t:ol',Y­
I'itl' allll ar:'C' lIol'yritl' an' 1I0t tllparly a,.; almlHhllt. hilt a ft,\\, of till' 
lIIiIH':;. SlIl'h a;; tht' Pillkhalll. ~Iidllight. nlHl 1\:(>y;; tOl)(,. 1'I'co\'er('(1 a 
llIotl('rall' anlOllllt of C'llpl'l'r alollg with the othp!, IIll'tals. 2\fllch uf the 
H' in lIIattpr is \"pry Iu\\' in grad!'. Xarro\\" strillgl'l's alld "lI\a\1 ir ­
n'glllar lIla~"I':'> of tl\C ,"alllal.\1' lIlill('ral :'> may lll'r"i:-'t throllgl\lliit aI , 
lllll"t th(> l'lItin' h'"gth of tll(> will. 11IIt thpy a\'t' too :::mall to 1)(> 1'0111-

1I11'1"l'ially \'alllalJ\(' 111111''''' thl' ~oltl 01' ~il\"l'r ('olll('lIt i~ I'X('l'lltioll:llly 
high . HO\\'PI'l'I'. fl'w ('oillplt,tt'ly balTl'1I qll:lrtz \"pill" 0('1'111' ill tllc 
di~tl"id. nlH\ tllo;;(' whidl cxi:;t an' "hort. Lik('wi"l'. 1lI0"t of the ,"pillS 
han' 1I0t bl'l'lI l'xplorl'd to ,,"flit-il' lIt dpplll :'> to warrallt CO IIl\t'lIll1ation 
11:l "l'd Oil th(· 10\\' Ila';I'-111('ta1 ("0111 (, lit lIC'ar thl' !'lIdacr . 

On' ~hoots :11'(' !!1'1Il'rally !'lIlall and as a 1'1111' I'allg"l' frolll S or ]() 
ill..JH'" to :: or .J. fl'l't ill thidml''';; . TIll' thiekl'"t "lloot fOlllltl IIIl'a ,,­
IIl'l'd :?O fp('t (Tt'IIIW":"(,1' III ill!') . Bot h tIll' pit"h I('ngt 11" allti t IH' 
',n'adl h;; of tIl(' shoo!,.; ('otnll1oIl1y l1H'a!-'III 'C aoollt 111 tu 50 fl'ct. III 
tlw 1'I'I1I1I'S"pe Illille (pI. 1!l) 0111' OI'P !'hoot ("xtl'II11!' "~nn f('et horizoll ­
tally all(l 700 f('C't Y~rtieally. .\11 OI'e ~ltoot in tIll' nolcoll(la lIIillP is 
l'l'I)(ll"tPC\ to Ilaw ~Teatl." ~xrppdl'd in !'izl' any in tllt' Tl'I1I1I'~S(,P. bllt 
till' Golcollda was not ac(,C's,c; ibl c fur examillatioll. Th(' T ennessl'(, alHl 
Go\t-on<la mill~!' probahly repres(,l1t extr(,lllp ('a!'e!'. a1thollgh tlH' ('0111-
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paratinly shallow depth l'£'ach£'ll ill 1l10:;t of the otlll'r min£'" tlop,.; lIot 

permit too broad a g!'III'ralizatioll. COlllmerc ial ore has been reported 
from the Tt'llIw,;se£' alld (iokollda llIin£'s to dl'pths of abollt 1,tj1)O fl'et. 

The char:lct£'l' of the \\"all rock has had 110 appar!'lIt l'H\'d "11"11 the 
localization of tlw Ore !Jodil·s. Ganett (lfl::~, p. tiS) statl'''; that in 
the T!'Il11e~s('e mille on~ ~hoots tt'lhl to occllr where the H'ill has 
I'hallgl'lI to :1 more \\"e~tl'd~' ;;trike tllan _lIortllal. Later \\"ork in the 
milll' SlIpport,; this generalization. Schrnllt'I" (l!)()!l, p. ;")1) St:lt£'S that 
1l111IlY of the ore shoots ('oincide with illter,.;ectiulls 01" forking,; of the 
w'ill";. Di ;;tinct win illt£,I~l'clioIlS, ho\\'c'·!'I·. aI'£' !'a 1'1'. ~[aIlY of the 
forks arc ellriched. bllt lIlallY of Ihl'lIl hal-£' low(,I'-gl':ltle 01'(' titan 
:\\,£,l'age. 

Q1:ARTZ·S{;LFIDE STOCKWORK DEPOSIT 

C!'lIt!'rillg" :11'0111)(1 the main ,.;toek at ~[ill(,l'al Park is an area emlll·ac· 
ing ~l'\'eral "'III:1I'£' mill'''; of alt('l'£'cl amI fractlll'c(l rock that eOlHain,o 
l\IallY short and ilT!'glliar ~IIHitie-bl'aring' qllartz se:1I1I5 aIHI nillh'ls 
that an' distinct from the £1':':111'1' H'ills fOlllld (']";('\\"IIPI'e. ~rineraliza­
tion of this type is ehien." ('onfinell within the Ithaca Peak grall it£' bllt 
loca 11y PXtl'lH I;: a bOllt ~JH'I) fl'pt beyolld i lito the oilIer ~ra 11 i tes, ,!!'1I!'i,.;sp,.;, 
alld ~i<' hi,.;t,.;. It i" a poorly Ih-finpd an'a with I!radatiollal alld i1'l'£'I!Il­
lal' hordl'r,.; al)(l likl'wi:,£' IIl1lCh jlT£'1!1l1ai'ity of llIilll'ralizatiulI within 
the maill grallit£' IIW,..";. 'Iilll'ralization abo ('Xt£'1I11,; illto part of the 
Jarg£' tl/lIl!lIl' of 1tl"lI'a Pl'ak I!rallite cxtl'lIdillg ~olltl\('a~tll-anl from 
the Illaill ,..tock to Ihe <hI) Plata IlIilll'. ~r(),.;t of the rllyolite dike::; that 
ClIt th(, lI1:1ill :;tul'k a\'(' fral'tlll'l 't! :1I·lIlllliIlCI':tiizl'll. 

Tltl' willlet;; o('cllr 11I0~t a]'lllldantly in highly fractlll'£'cl ro('k allll 
forll1 an illtricate IIl'twol'k gl'lIerally with 110 lwr:;ist£'lIt strike or (lip. 
T III'Y al'e elo"ely spal'rd :\1111 are l':Irely JIIorc thall G inehe,; apart. 
ThickIH''''''t',; 1I10,.;t l'Ollllllollly rallge frolll ulle-tll-elltil'!h to olle-half illch, 
althollgh "ollle H:,illidsan' \'£'ry thill ~l'alllS amI uthers \'(':1ch a thi .. klll''';s 
of ~l'n'l'al inl·lles. 

The primary llliIH'l'al" are qllartz, pyrite, ehalt-opyrite, h01'llitc. 
molyhtll'lIite, gall'lIa, allll ;::pllalerite. Qllartz and pyritc are l)~' far 
the 1I10,..t ablllldant. :I11l1 the amollllt of qllartz grratly eXt'l'('11::; that of 
pyrill'. 'fo"t of tIle qllartz alld ~Illfide minerals fill fradlll'l's. :11111 only 
ral 'l'ly are tIll' ~1I1fidps (lis"I'millatell inllnilrok('n rock. Fur thi" rl'a;';o ll 
the cll'po,.. ih are e1a;<s('(1 a;: a ,.tr)('kwol'k rathl'r lllan as a dis:'l'lI1inatptl 
d"IH),.it. 

Lo('a lly cha 1copyrite a lid 11I01yh(lrllitc arc a;;sociatrcl wi t h t fIe 
fJllartz -p.\Tite winlets as ll/II'-grade dep()s its. Hal'l·l." dtalcopyrite 
OCl'lIrs clis";Pll1inat£'d in ~Ill:l11 ,!!raills in the :,!T:1nif£', ~rally willl£'ts 
of qllartz alld pyrit(' Cllt willlpts of qllartz, pyrite, alld Jllolybdpnite, 
altholl,!!'h thi s relation \\'as r('wrsed in on£' SpeCilll£'1l examined from 
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the Gross 11l01ybdl'nite P1'OSlwctS. In general, ho\\"('\"e1', most of the 
Illolybllenite formed at an early stage. : ' 

Small \'Cinlets of galena, spltall'l'ite, and pyrite in quartz gangue 
occllr in a. few placl's, notably on the northwest side of Ithaca Peak. 
Xo definite parngelletic relations cOllld be establi"hed betwe£'n th£' _~e 
a nIl the more COUllllon fJuartz-pyrite-cha kopyrite (or molybtlenite) 
win)!'ts. The mode of OCl'UlTenCe allll the intimate association of 
the t\\"o types Sllg~l'::;t a close relationship, and both are probably of 
tho sallie gl'npral perioll of mineralization as the prolllinent fis:;ure 
veins of the dislt·ict. 

~[lIch of the mineralizpd area, particularly around Ithaca Peak. 
ha::; bl'(,1t ::;0 thorollghly silicified that the rocks ha\'e eroded into wry 
l'olll!h forms. Hydrothermal alteration has prodllced abumlant seri­
cite. alld much of the rock in thp hi ,!!hl,\' alt£'red area;;.seems, in h,\1lcJ 
!:}lecinl£'lts. to consist a lmost cntirely of sericite and fI"artz. 

Oxidation amI s£'cond:ll'Y enrichment h:n-e been widl'spread. Hy­
drolls iron oxi(les are abllndant Oil the lligher peaks and also form the 
principal cellll'ntil1~ material for some alll1\'iaI conglomerates. In 
Bi"mark ('al1\·on. about ha l f a Juile east of the ([1'OSS ranch, i;; an a11ll- •• 
yial Co\II!IOl1\~rat(' con"istillg of pebbles and cobblcs ceml'nt£'ll by hy- • 
<1rolls iron oxidl's, cuprite, and malachite. Chalcanthite, azurite. 
malachite. co,'e11ite, nati,-e ~opper, :llld chalcocite are fairly wille· 
sprpa<l althollgh genemlly not abundallt. The Gross copper prospects 
are reported to ha\'e ellcoulltl'l'ed cUII;:iderable chalcocite and natiYe 

• copper. 
E~IERALD ISLE COPPER DEI'OSIT 

Tile E1I1emlll hIe mine. locatel1 a bOllt a mi Ie W£,:,;f of ~ri nCl'a 1 Pa rk 
"'ash, is the ollly kllO\\'n lll'posit of its type in the district. The ore 
111ill£'ral is chil'fly chrysocoll:l- eolllaine,l in a fi ssllre win aIH1 fi11il1!! 
~pal'l':; in allll"illl11 of Qllalf'I'IHII'Y age. It i::; clp,;crilJl'd in detailullller 
tit£' h£,Hlling ';EIIII'1'alll Isle mine." 

GENESIS AND AGE 

The n'in :\n(l ::; tockwork llf'p,)';it;; arc hl'li e'-ell by the author to be 
g£'lH'ti ('ally rebl!'d 10 the Ithaca Peak g-ra II it£'. The gr:lllitl', dil,c;;. 
:JIH,llllilll'l':llizillg ,;ollltioll"; are I)l'lip,·pd to ha\'e had :\ ('ommon SOllrce 
alld \\-pre IIIl'rl'ly drawl\ of\' at tl ifl't'rl'nt tillles. Tll{' tinH~ illterY:lI be­
t\\'('1' 1I tIll' dikl';'; allll the JlIilwl'aliziH!! ,.;olllrioll'; ill thi,; arl':l IIlay ha\'e 
1,£'en fail'I~' lOll!!, for thl' dikl';; and ;,!Tallite \\,l'l'e locally brecciated 
prior to thl' illtroduction of tIll' l11illl'ralizing sollltiolls. The central 
pos ition of th e Ilhaca Peak :,!l'anite and the close association of the 
granil£'. clikl'S. allli 01'(' dq)()sit:; ;;trolli-dy fa"or a grnetic relation. The 
major structural control fOI' tllpir jo('nlizatioll was established prior to 
thl' Pl'riod of !!r:lllih' illtrll" ioll. 
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The vein and stockwork deposits are assigned a ~Il'~ozoic (?) age, 
fOl' they are belien<l to be genetically related to the Ithaca Peak 
granite of that agl'. ~ehl'adl'r (l!It)!), p, 48) likewi!:'e assunws a s illlilar 
nge aud a g('lwt ie n,lal.ilJll :-ihip 0 f t he~e ore depo!:'it s to the stoek at 
Miueral Park ; fUl'th l' rlllol'l': 1\1' points Ollt tllilt they are qllite ditl'cl'ent 
f!'Om the wins of tIll' nearlJ~' Blade )IOU\ltaill'; that are uf Tertiary age, 

The Emerald 1:-;le COppH <lepo~ it is of Qllaterllal',Y age. (See 
pp, 1-10-153,) 

ZONING 

The !'canty informatioll in the mille I't'l'onb :l1l(1 llir l'xpo,;rd mine 
workillg's sUg'g-p,;t tllHI l'halropyrite and ":I'haleritl' inlTl'a,;1' l'(' lafiYt~ 

to g-alt'lla with <!ppth ill tli!' llliJlP :'; of tlip cii;;tri<:t. Huwen-l',rxcpption ,:; 
at'p 'so JIIIIlWrOU" thnt thi " g'PIlPralizatiol1 ,.:hollltl be ypry tt'lltatin'I~' 

IH't'pptrll. Thr up,;! indil'ntioll of ill('\'e a~(' in ,;[,hah·rite ,,' ith depth is 
fOl1nt! in thp Tenlll' ,;""(' ,"pin ( p1. H), H"re GalT('tt (l!):j ~ . p , 11 8) 
ha~ delllon !"tl'att'd :til ilHTI'a,..p ill ,.:phah'ritr an(l a !Irnl'a ,: .. ill g'ah' I1,L 
with cll'pth frolll tho,..!' part..; of thf' Illill(, for wlli('h rplialJl e n'l'o rd~ 

h:wr or(, 11 kl'»t . It ,..ltollld hI' rl'lllnrketl. howpyf'l' , that 110 recol'tb l'3:ist 
for a larg-I' part of tIll' jil in". 

Indi ca tioll,; o f prIJIlOIII Il' t',l latf'ral zollillg' ill tIll' di,;trict arp gt'l1-
prally la r killt.'. TJlI'r(' i,: Hid('I1I'\'. ht1\n:'·l'r. that cOPllI'r alld lIlo1yh. 
dl'lIllll1 an' flJulld ill I:\q!l'r aillfllllih ill alld Ill 'a n'l' to the illtl'lI"iye 
I!r:lIlit r of till' )l illL 'l'al Park art':l thall ill thr outlyillg- part,;; of thr 
cii;;tri t' t. A 1.";0. tilP "llid \'allll'''; of tllP \'I·ill": ill th(> pxtl'(>mr ~()lIth­

pa ,; t(,1'1I alld llOl't h\\'t' ,: tl 'nl ],al't,.: flf thl' eli ,.. t rid \\' 1'1'1' ill s iln·r, ,.lll!gl·;: t­
illg' that ;;i ln'l' \,·a,.: 1ll01'f' dl:lral·tl'ri,.:ti('all,\· fOl'11Wd at a COllsidrl'ahh' 
di :-talll'P frolll Ill(' illtl'lI..;in· hody, GalT('tt (]!l :~ ~. p. lI S ) notl':' hori· 
zOlltal zOlling ill tlt e TI'IlIH';;"'I'(' \"I'ill (1'1. If)), with a 1!I' Ill'I'al in(,rease 
ill ';l'hal!'l'it(' allli a r!l'lTpa ,..1' ill g-all'lla and t.'oltl ·lll'arillg pyrit" to lilt'­
SOllt h, 

rHOnCCTIOX OF SELECTED :\rIXES 

Ta),h, :! g-iws di e Pl'Odlldion of gol,l. !::i lnl'. coppl'r. lead, :lIId Zilll' 
fl'Oll1 J!J() 1 thl'ollg'h J!I-I:'!lf tIl l' Ili on' illlp"rtallt IlIillL''i ill thl' di ,.: tl'it'l, 
n!' "'1'11 a;; that of ,,1 111 11' "f tht· ,.lIl all, 'r o]lI'I"ltioll:-. ~Iilll '';; tllat h:t"e 
bl'pll ~lllilll PI'Odlll'(' I' '' dlll'il lt.' tlli,.: prl'ifJll IIlay. 1.0 \\'1' Y\, 1' . hil"1' hall it 

!'llh;.t:llltial pl'Od(wtiflll prior to tIll' .\'I'al'';: for \\·ltidl aC("lIl'al'l' I'(', 'o l'll s 
\Y('rt' kl'pt. ]lal'tiC'lIlarly I It I' "ltllllilll':' in ,,·ltil,h I'ich "i ln'l' allll gold ore 
wa,; nl,tainl'd frolll tllt, (lxid izl't\ pal't~ of tll\' \'r ill,; , 

It i,;: Ilolabl(' tllat thp l'''IIII ,illprl Ollt ]tilt of thp Telllll':, ,;(·p·Sdlllylkill 
:tlld G"lt 'ollda millt',.; ha:, a('colllltt'd for mlll'l' than !l() 1)(,I'C'Pllt of the 
tot:tll l'a t! alit! zillc pr"dll, 'pd ill tbl' di~trict frolll l!)()-!- to 1f)~S , 

. j 
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T .\BU: 2.-Produr/ifnt of gll/d, .~ ilvPT , ({, pper, /Nlft , anti zinc of se/er/('I/ lIIiw·.i in th e 
Wullapni distrid, .\fohal'li COUllty, . Iriz., cUlllu/atit'e frOIll 1901 Ihrol/gh 1 9~8. ill 
terms of recuvl'red melals 

(CoDlpiled by :\Ielal t::ccnomirs Branch, U, !'. nur~u or :\\In,'', Salt Lake C ity, rtah) 

:\Iine I Gold 
• (a t . ) 

Alpha (m.) •••.•..• ••• • •••.• •• •• .••••.• • • •••• 1 2!n I 
.'ltata and Al tRta ExtensIOn C<- ) . ..... . ••.. . ! 3>12 
IInd~er, H ercules. and Ih' reul" group (e)' 1 !i'H : 
L1anner group (s) . • •• ••••••••••••• ••••••••• , I, fi~, I 
Itlarkloot ,ar , . .. ... ..... .... ..... .. .... .. 1 (.;8 I 
1!11I6 nell (··)·· · ••• ···· •• · •••• · •• · ••••••••• 1 ~~~ 
(l'r OOt (et r I. _ . __ _ . .. _. _ ...... ... _. ___ _ ...... ___ .. 1_ 
Champion I .. u 1 .... _.... . .... ......... ..... 90!2 
t '. f) . D. (> ,_ . • " . _ . .. •• __ •.. •• _. .. ... .... I, .'>.ill 
Colurnbus-~I onroe Doclrine (cu ) • ••• ••.. ! ij.Ili I 

C .. pper .\~r (e)_ • •••••• • • • •• • •••• ••••• •• • • • : :1 1 
Ill-Iutf (cl . . .•.••.....•.•••.••••.....•.•• . , \1:1 i 
Elkhart (c) . . - .. . . . - •...• .... • -...... .. ... 6I;~ 1 
ElIlplreand ::i llvc. Union (e). ... ........ . . I I 

~~rr~~a(~~~ j -. -, ~: ::::=== ::::: :::::::::::::::; .?~ I 
Grorge \I'. 'hin~ton ( m ) ..• • •• •••••••• •.• • • • ~ II~ , 
t>olrunda (11/1 . ... _ . ••• ••••• _ •.•••••• • •••• •• 1 :!fl .•. ; 2 I 
Ooldtn Eugir ~U\t1 Bohtail ( III ,. __ .... __ ••• __ • 1. ;;; 
4I olden Oem (f.'rr). ____ __ ____ _______ _____ _ 1' 2.";" 
lI irl, lpn Treasure (0) •• _. ..... .... ... . . .... 2.i l 

J~~I~O(~~~ ~ !::::::::::::::::::::::::: :::::::i 1. ~~ : 
Kt!y stollc ('1£ 1 ______ _ ___ ____ ...... ________ _ __ _ 1 2. ;'il.'} 

Lltlle Cb l~r ( .• 1.. . ... . .. . .. .... . .. ... ... ... :m 
Lu('ky Uoy (Cl . ...... .. .... . . .. .. . . .. .. .. . 1,:l'!:1 
:\Ia ry n.u (e) . . • • • • • • •••••• • • •• •••• ••••. • • 1 ~>ti 
\IiJnlght (c). _ ••• • . _ . • . •• _ •••• ••••••••• •• • 1 H 
~l lIlnpsu ta·Conllor (d. .. . ..... . .. ....... . . 2.~"1 

. ~). ~ !!L r~,"/:I!ior;-(~~;' l-": : : : :::::: :: :::: ::: ::::: :tf1 
S' ",hllulw" ~ruup ( m ,. __ __ ___ __ ____ •• _____ 3:!4 
C\ ld Culony (." _____ ____ __ __ ___ __ ____ ______ :? l 
I 'Bym"Sl~r (ccr).. ........ .... .. .......... Y!I 
Pay roll (,· ) . •. .•.• •. ••... .. . . •. . .....• .•. .. ·1 I:!'I 

l;~,~~~~ ~L--::: :: __ ::::::::::::::::::::: 2, 1~ 
1: ~;'.~e(~).t:~~.~C !:::::: :::: :: :::::::::::: :::I' 1 I. I~~ 
.'arnoaa nd Samoan (t: ,__ __ __________ ___ __ _ 4, 4 .~O 

~t . LOllil' (er r l _____ _______ ___ __ __ __ __ __ ._. 2 ~ 

~!I"e r .\~e (c). ...•••• ... ..••... .. .......... 1 21 
~ lIver 11111 (el _ .. _ .. __ . •.. _. . . .. ........... ' OS 
~" t,nesseeaud Schuylk Ill (e ). ....... .. .... ~2. :i"'1 ' lH'-ne (f L. __ __ . . ____ ______ ______ ___ __ __ __ • Itt 

"aIHI,' rbilt (Clf l . . . _ .... . .. _ .. __ .......... j I.IJI~ 
\\" I\. ... h ington 11141 \\'as h ilu.!IOI}-- E .'(h'n ~lfltl ~ 

(In I .•...... _ ........ . ............. . ...... i 5>l 

SiI,·.. 1 C"pP<'r I Lrad 
~ nbs.) (lbs.) 

Zin c 
(Ibs. ) 

3s, 199 1 2'2. ~,;" II 1ft, ~;r, I 
3ti,02~ , l :i ~.'I I ~ 7,r,~1 I •••• •.• • • • •• 
12,:IS ; , I. l(X , 33 1, JI\.' i ~2 . • ;~I 
,9, JS21 21. ,.,:1 1 2, IYS, y"S i J 9.!J-lo 
1I .8.'r. IV,f.]' 1000 ,f,'>.i I HI ,J',~ 
50, ~.'H ~~ , 2'~ 1 ~2,IMlI I •• •• ••. . ----
2.m.; I. 1.'>;1 ~,1 20 . ... _ . .. .. . . 

~a. ~:~~ I ~~ . ~! 1 I ~2.i. v~~ ! :I ~:). J'oIt 
1., 1. _t .. ~ . _.1 Y_ l :H~.~. _ t .... '1 . 1 ' '\ 

,;, I~~ 1 ~,~ ;,~ i I •. ~!! I I.>I . .'>JJ 
I. 0t,_ i ... tjij I 21. oJ/,l) --- _ . - . - - - _. 

M.,'q I I. :iln 14U,IiOl) I . . .... . .... . 
141.:1"1,'1 ! ;."~2 ! 245.1W 1 __________ _ _ 

~:~i~ : 3. ~~i I ···· · ~~ ~f,i· ·· · ··· ~~ __ ;ii 

J'~I ! 1.2 ' .!I 2 I"""" "" 11.IJ,:'1J , P i, ;:-: . "4 _ 0 ___ ____ __ • 

s,~~. I,,? I 3.>1, ~?3 I 2, 031. .~\~ 56. 2.~. 0211 
_."'1. IH."'I Jill) ~O. 0.11 • •• • • • _ ••• •• 

8 , ~t.1 I 3. 3';'; I 14,~00 I············ 9.0; ~ • . • , ; 1 5~. ~'H 231. 3U 
5. 2>1.', ~. ;~~ I ~,3-I~ .I I. ~IlU 

~3 . I ~'S I. ~ : ; 1 2~,' . ~ !l~ I .~. I ~' 
~ ~2. 0~9 31~. ,~~ I 3~~,b~.? I IIU)(~ 

1", .. 1 .• 1 . ,0. 11 111. 8 •. , , • ••.• _ •. • __ • 
.j(),~:J~ :!:IU i N, HO i····· ···· ·· · 

tJ.\.; .\.\; 1!.t. 1.\'-1~. ~. ;:13 
~ . .),:CJ I Id. 7-1'. I ~,I?.! . l _ ••• •.• . . 

Z~. 1 ~ :,1), ;II:? I Irl~ , 7:t~ , ;1. 0,):1 

1~: ~t~ l ·····-j:i~ · ... . j;jii: ;',w' :--- -- . :ii: ~'3 

I~: ~~~ ! 5, ~1't I !'. ~6 II ~::: :::: : ::: 
2-n~l ; ···· ·ii~il!i4· ···· ·j9~!J2S· ··· ·· i9-!.· jj; 
• ..-, tiHS I ~. 131; 3, J:i3 .- •••. . ... . 
~t 9~2 4. ;~~ 3J:i.27 1 . "!"~. ~ ~t) 

~ . O~~ 1 II. H ~ I ••• ..... ····i·· .. ·· .. ···· 
1~, 3W I I,H ~ 1 2.1i:YJ ••••• •.• . . 
,i. , ~~ I I ~,~ 'H I 6511.3;; i 6 •. NO ,I 

I~: ~~~ I . ••.•• ~ ·. ~~~. ----~~·~'.~ ~~. i ...... -~'.~~~ 
~. Rt2 I 10. ;~'2 229. \149 I H 3 .. ; \q 

I, SIl, I~~ I 1i:J~. ":l: i 59, bU • . ~~I! I 66.0\.1.\.0; 
h .... I ... . 10~ ! .r, ..... I tl 1 .. _" ... - ---
~ I I" ' J '" I 2 '.' 0 -. , I -' ,Ova • ••• •••••••• 

2,:lIn I 1, ,110 I 1..00 I············ 

t . Chloride {-amp; In , :\t lrwrul l'ark c."Jrnp; cu. Cerhnt caml}; .•. Stockt on (,HTlp. 

:FCTURE ECOXO:\IJC DIPOHT.\XCE OF TilE DISTIHCT 

It is beliHell that the futllre economic importance of the clistril't 
will lie chiefly in the bu"e-Illetal content of the fisslll'e veins, ~lo"t 
of the wins lun-e \lot hrrn explored sulliciently at depth to te5t the 
base-metal contellt amI ]l:!l'ticlllady the zinc content. On the b:l5is 
of a geologic ,;;tll(ly of the Yeill '> in the district there is \10 reason for as­
suming' tll:!t any of ';l'\"l'l':ll ot hrt' yein,:; will not be as protlllcti,'e of lead 
anc! zinc a,.: tit .. Tt'1l111'S';PP 0 1' (;oleolllh "ei n:", Flit lire de\'elll pllll'nt 
work, partil'1I1arly at gl'patH ,1pl'th;:, on the l1Iany miles of Yei\ls in the 
di :-;tl'id I1l:1y di "'l'lo,;\' ":l'\'l'ral th:lt will pl'oye to be tlwir equal or oettl'l' , 
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nl-:HCHIPTIOXS 01-' ~IIXES AXD PROSPECTS 
Sen'ral illh('rcnt dilliclIlties were encountered in attempting to ob­tain ,lata on the many mines in the di strict. ~Io"t of the mines were worked for the high-grade sih'er or golll ill the shallow oxidized parts of the veins. Operations generally ceased when the lowel'-gr~\(le pri­mary sulfides were readlNI. The principal work in most of the mines wus done many years ago, and most of thl'lIl are now largely Ol'l~ ntirely inaccessible owing to caving or flooding, A few mines are partly ac­cess ible, but g('nerally such a small part of the mine workill¥'i is di s­('Iu,.;('d, commonly in the oxidizt'll Zllll!' or l\npl'o(ll\cti\"{~ part s of the (h'ifts and cro~~cut s, that it is not pos,.; ible to obtain much tang-iule in­formation conc('rning ore bOll il's or reservcs. ~Iil\e maps and records arc gl'nerally lacking'. amI mallY of tho"e anlilable are of such character a s to make th('il' rp!iauilit .... Wl'y duiJiou;;:. E\'en past records of suc h large-scale ope rat ions as the Telllll' ::;,.;ee-S chuylkiIl allll Gol­comla milles lean~ vcr .... milch to be d esired. Dllrin;.! Sclll'ader',; (1!)11!). Pt>, ;H-11 8 ) \"i"it to tll(' di stri ct in 1007, mo;;:t of tile working;; wen' acces,..ible allll infUl'matioll wa ,; 1'1'latiwly fresh in the minds of p eople consulted,;;:o that. hi,; data on mo,;:t of the mines still r emain by far th(' most rcliable ;;:olll'ce of puuli ,,11I'11 infor­mation c\"Cn thollgh considcl'aLle additional work has probably been d onI' ip Il\an)" of them, ~astin (lV2-l) describes 1\ few mine,.; in " Ol\1C dl~ tail, whel'l'as the only mine Tholllas ( I!HU, pp. 'j"1)0-70:;) (\1'sc l'iiJC',; in any <ll,tail is the EllIl'raltl hI e mine. Ga\'l'ett (1!):;~. pp. 117-110) ha,;: described the Tennessce-Schuylkill mine , anclllurin g .\ugU :it amI Sept('mber H)-!;\ engineers of the Lllited States BlIl'eau of )Iincs ob­tained assay data (Haury, 1V-l7) on about 30 mines in the di strict from records and :£rom a sampling of mine dumps and part s of all the acce,;;.;ible mines. 

;\ fl'w of t hC' Iuinl's fOI' whil'h wOl'llmhil1' nl'\\" llata han' bpl'n (\;;­s('lllbll'tl, in ad<litioll to mat('l'ial pl'C\"ioll~ly publi ,;l\('d. arl.' lll'". "ribe(l on the following pagl.':-i. )ro,;t of thl'se are mines that hu\"C bee n the It'ading' pl'mlllcers of bill and zinc (tabll: :2). although ,;onl\'. such as the _\llI'Ora 1111\1 Enlcl':tltl ble minI''; alld thl' Gl'O~'; pro"pp( 'h. al'l.' bl'il'fly dl',;t' l'il)('(l ],1'l':lll:-ie IIH'Y contain nlill!'!'al " nut conllllonly {oulIll in tho distrid. 
" AURORA MINE 

The .\ul"ora lIlilll' i" alHmt a lItilt' C' :tSt- i'Ollthl':t"t of Cldol'idl', The propPl'ty cons ists of one llllpat elltC'd t'laim (.\mol':\) Ipasell by E, E, Yondriska from.T, G , HI a('kwl.'l I. of Chlol'i(ll'," Thl' millc \\"a ,.; f()nlll'r1~ ' \\"OI'kC'(l on a s lllall ,;cal c pl'illlarily for It'ad :111<1 "iln' l' in thl' oxidizl'" ZOIll'. !Jut it was bping wOl"kl'd ill l!q;j for \'alla<lilllll and \t'ad . ~o 01'1' had bee n shipp(,t1 by Y OlHlri ,;ka. but abnut ;) tons of "anadinite and 

W.\LLAPAI l\UXIXG DISTRICT, ARlZO~A 1-!9 
5 tons of lead ore were pilell ncar the portal. The main workings con­sisted of a drift about 300 feet long bearing south along the nino .About 30 feet from the south end of the drift a winze 40 feet deep had IIl'l'n sunk on the vein. 

The Aurora \"ein strikes north, is nearly yertical, and a\'erages 4 feet in width. It can be traced southward from the mine for about 1.-1( 11) feet ( pI. 18 ). Abollt ~7;:; feet south of the north enll of the Yein nna­dinite ('l',Ystals OcellI' in open spaces in the wall rock of pre-Camhrian gnei ssoid granite along the we~t side of the win. The cry:;tal ag­gregatl's are erratically and sparingl~: f'xposecl oYer an area about 15 feet long and 10 feet high. The nllladinite is assoc iated with an iron­stainNl earthy nlaterial. Thi s is the only OCCIll'l'enc:e of vnnadinite ob';(,l'\"ed or reported in the di,;trict. 

• CHAMPION MINE . 
"/ 

The Champion mine is about a mile soutllWest of C erbat camp on tIl(' westem front of the rang(' at an altitude of about 4,000 ft'et (pI. I S ). This minc is reJlortl'll to be one of the fir ::i t disco\'erie;; in Ille di ,; tril't, wOl'krd in its early hi~tory chiefly for golll. sih'er, and h'ad. Table:3 shows that th(' mine has produced a substantial arno·ullt of zinc cllll'i llg it s latl'r oJlerat ions, ~ 0 reI in hIe in formation coult.! l...e ohtaillClI concern ing the Pxtl'llt of the nlinc worki ng,; or the rllore l'l'l'l'nt operations. The mille was idle when \'is it ed , all(l all the work­ing;; ,,"ere inaccessible. 
The. \'ein on which the mine is ~ituated strikC's about ~. ,iO° "-. amI dip,; about 75 0 NE. It can bc traced on the surfacc for a little more than 1,000 feet . .A minette dike a\"eraging auollt G feet in width lies alongside the southea ,;tem part of the nin (pI. I S). Schrader (lVO~I, p. 1O-!, fig. 15) shows a section of the vein and dike sketched at the min e nl'ar the surfa l'e. ;~re tal1ic sulfide~ ob;;;u\"('ll on the mine dump include pyrite. galt'nn. sphalerilt" and a ve ry lIIino r alllount of chako­pyrite; all arc containell in quartz gangue. 

EMERALD ISLE MINE 
An unll sual type of cOPlwr <ll'j>os it is founll at the ElllC'ralll hI e wine, located about a mile ,,'cst of ~lineral Park, "\,"ash. The min(' was idle when vi;;itelll':lrly in 1!)-!;~ and again in 10.-)0. It. was WOl'kl'll at nll'ioll'; tillll',; from 1!Jl'j" to 1U-!;~, amI lat e in 1!l 'l;~ the EIll­l'rahl hit, Copper Co. l'esumellmining amI began the el'cction of a JOI)­ton Il'al'lting plant , which was cOlllplcted in WH. .\Iining continued until June IV4G. In IV-!T thc uwill-)rat\tes Co, started operation:; on tltt' PI'Ol'l'l'ly and continlle<l work IIntil JUlle 1V4S. _\uollt '-)'-) ,OUt) tOllS of copper was recoyered from the ores during the period 1V-l:3-1S. 
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From the al,o\'e 1'lIl1sicll'mtiuns it is conduded that the mineralization has re­
sultell rr .. m 11('IH.sitioll or ehrysoculla by ai<eenllillg hnlO::-ene solntions that "lise 
nlollg olle Inr;::l' 111111 mllllY small fj,:"u .. l'S anI! ,:p .. eal l IlUt intn th~ adjacent ;lIlu­
\·Iulll . The e .. ndusion i,: supported hy the faet that the <Iejlll~it was fo .. mel! nll­
(\('r I'sselltiall~- s lI .. f;we COllllilillns. The main ti~sllre alHI SIIUle of th ... a",:odal"11 
millOr fractures U1Hlou"t!,.lIy n'adll'lI the oril':ina I surface, III sueh an e ll\-i ron­
lIH'lIt asc-enllin:; hypo;::('ne sO!lItillns woulll he ulI.le .. the ;;ame pressu .. es alit! •· .. 111.1 
"ery easily Ila\'e the ~nUle t('mpl'ratn .. es as the snpl'r;::ene soilltions that t1,'p"sit 
dlryso.'nlla , _\1111 the ..... is nn n'as"n why ('''pp('r alltl ,;ilka coullI not be 11I'O'SI'lIt 
In the prop('r amounts to 1'111'111 ehrysot:o lia from >'\H·h hypll~elle solution,;. 

Thom!ls~ tlleor}' of !l primal'Y origin for the dll'y~ocolla I)f the 
EIIlcra1tl I,;le dC'posit is (li :3pllt('(l by Se!lds (10:iO), wlto statl's ill pal't.: 

Rather than til h ;\\'e ulII·II:I I 1 .. 11;.:,,11 in the rt 't'o rtllhl' .. alll<'r ,:tartl ill ;': sU;':;':l,,;tillll 
that this dlr~' ''''e''lIa .. .. ('snlt.·ll frllill .Iepusilioll hy aSI'(,II,lilig hYP";':I'11e ""IUliolis 
that rllse al"lI;': 0111' lar;.: ... allli lIIallY "lIIall li~s\lres and SI)\'(,(1I1 uut into the all­
jae('llt allm' iulII," thl' IITitl' r 1Jl';':~ Il'a'-e to cun lril,ul e the rulluwin;.:: 

Chul'll rlrillill;': by tlie CaluUlet allli _\rizolla Clllllpany anll ,It" 'l' IOPIII(,lIt Ity 
mall~- illllh·itlual;; antl;.:rn1lps (,:ollle li~ted by ~"hr:lt!t,I'), han' 1I('III"n4ratl',1 t lH'~e 
mall ." Yl'ars that illlporialir. allhou!!h pr"bably 1I1111-.'ulIlIlI,'r.-ial. amoullts of .!i s­
!:'('lIlillate.1 C-0PPI'I' are ('"lIIailll'.1 in "The Brllndw" or lIIilll'ralizeti belt as""ci all'd 
with the ;.:rnllil"-l'lIrphyr~· illtrn~illlls IIf :\lill('r;i1 I';Irk, and eo\· ... red Ity :\11'. 
Th"llias as the "lIha.'a Peak 1J. .. ;;(,lUillat('d s ulplii,le lll.'pnSit." 

The hi;.:h('r l'll'\'at ion of I his "('It all.! the prl'sClit O('CUlTellt 'e or s!) luble e"Pller 
in the rllII-off frllm it, thrllu;:b :\[ ill('ral Park wa~h (to the eXI ... llt that ('UI'Ill'r 
has "('I'll lin,! i~ " till 1'('('0\''''1'1'(1 fr<\Ju it , Ity l'recipitntion on snap in ('ertaill "I'a­
;;IIII~ I, hilS "on\'ill,'f'(1 lUallY :;el,lugis ts til at Emeral,! 1;;le ehrysoclJ lla ori;;inally 
derh'('(1 from the sulphides connected with tbis mineralization a mile or more 
distant. 

This writer ;;harClI the !<keptit-isUl of :\!t'_ Thomas as to Iikeliho",! of the tr:ln;;­
fer, and s tillmMe or the localizat'ion, of the (circa) tcn thousand tuns of cuppel' 
now known to exi;;t in the secondary ore of Emerald lsiI.', from the :\[ineral Park 
di sseminations: the more so as on the basis of present topo:;raphy, hi::-hf'r h.'d ­
rllck s('parates tbe disehar;.:e of :\[ineral Park wash IIn(1 the Emerald Isle de­
pos it, a mile to the north of it. Xo chrysocolla depOSits are Imown" tu exi s t in 
the uOttulIl of the Gila con;; lomerate ill the area currently I'e('ei\'ing the waters 
of :\[inel':ll Park wash, 

Equall~' unacceptable is the tlll'ory that the "vein" at Emerald Isle was the 
SOUl'ce of primary ore, 'fhe "vein" is one of a series of post-Gila faults that step 
down the pedimcnt of the Cerlmt Han:::e and develop the grahl'lI of tlie ~acra­
lllento Yall ... y, where the Gila and other agg lomerate is very deep, Several of 
these faults nre nl'arly parallel: an,1 wliile (,n ly Iwo are illtlkate,l hy tlit' t, ) I'O~­

ra(lhy, sei~llIic work di sclo~es ot lie rs, su<:<:e""h' e ly st!'(lping the bedrock down to 
the weM an.1 t1l'l'penill ,::: th e .)ve rhul'Il l' lI on th .. hasal lay('r. 

As has bee n pOintf'd out hy s"' \'eral 1' lI!!im'ers, the " \-ein" cea>'e!; to he a vein 
below the depth at which it ceases to ha \'e the Gila conglomerate on one wall. 
I:elow its dip s hift, the fault is unlllilieralizl"!. Whatever the source of the cor­
ppr, the elllplacement of the chrysoc .. l1a (aliI! "opper pitch) in its 1>1'('>'ellt position 
ha s " een brought ahout by a pro('ess Cijllivall'nt to that, un'!f'r which the African 
nnd Aus tralian Interites accumulate, Acld COllver-hearing solutions have at l'er­
taill seasons O\'el' a lOll ;:: pe ri!)(! elf years tric!;le.! alllll;": the 1H'<irock of this an'a 
nllll , as the rainy season yielded moisture to the pull of the SUIl, ba\'e heen rai sed 
Ity (:apillar.r action into tlie lowe r la~- el'!' of the gravel. Poanding in the llist ribu-
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ti .. n SII;:::::I' ... ts tliat eerta ill of the laYl'rs eIJlllailll'" a little "aldulIl l'arlJlIlI;lte- :l$ 
talidw--iJut lI11t ellOu;;h to exh:lust the acid sUllply_ Xut "Illy at tlie interst',·:: .. n 
of the "\'t~ill," hut al"" at otlil'l' "lIIall slips alill iITI';':lllarit ie~ ill tli" ",,":;I , 'III<, r :1:e, 
the t:apillary a<:tilJlI alill l't'rhaps oSIIIII"is lia s sul'i;e,1 the green wat"l' lIi;.:I .. 'r a lvn ; 
tlil's", a\'"I1I1I''' of hl'lll'l' "ircuiatiull anti, as '1'11'))11:1" say~, tI.e "\'l'inlels (lindl , ) ~t 
n()ward" alHl .. tl:e elirysoclJ lla HlIin;.: apparently was dl'llosi teu Ity ascending ~o:u­
tiolls," Tliey a:;eell", hU\\'c\'er, uilly [1'0111 the t .. p of bedrol'k . 

As this l")))<.:itl':ion . alllpl,\' SlI[l [>Ul'lI'u-ili the \\Tit,'r 's jutl:';III"'Ut-hy uhsl' r\';u !OQ 
in the prcsent worldn,:;s, It!a\'es lInan~\n'rl'tl the uitilllate ""url'e 01' tlie l"'l'i""r, 
:\[1'. Al'thul' Storke and tlw writer, last year, in bellalf ,' f Climax :\IolybJl'ou:n 
(;"1111':111.\' all,1 XewlllolI-t :\[iltill:: COl'poration. , ·o ll~hl< ·tl,. 1 !!e"pli~' ~i"al ~1I1'\' t' ~' S 
over tlie area, u" ill;": a method that d.'teets di"'''ellliliall'd ~ lliphilh''''-wllt'th ,,:, ,) f 

iroll or co ppel', Dl'il'lly, the work n 'sull." t ill 111t ~ ,Ii~""\'l'r~' "f a la r::" Ill;l~" .. r 
" pJ'lItor ... ," Iyin;:, adja l' ... nt to and eas t uf lite chry~ocolla depu~iL This rud: l'ar:-:d 
from 1'70 to ~Y::'70 s1llphlde, and is t.)O low ill <.:oPPI'I' COlltl'lI t 10 \\ ' al'l'all ~ .lri lli:J:;. 
At lII1C silia ll area. this rl'llinalit of a "porphyry ,:opp('r" a <.:t llally eIller,\,,5 t<bt 

of the CO\','r, all(l pre,",ellts tlie ~')"'San of a di sselJliliatetl hUll ,\' tlf I'yrit., C!\1'l'y::~ ; 
perhaps O. ~f/O CIL 

There is little douI1t that this di s~ellJil1atioIl (extenuing .)\·er ;':"\'cral hundreJ 
a e res ) constitutcs the 1'001:-; UI' protlll'" of a IJIOl'e important-alld p,)~;:ihly at l ,::e 
time cotll lliercial-Hpnl'lihyry," of whieh the sel'olldary ellrio:illllellt on ·urn:>l!. as 
"lsl'\\'hl'l'e ill _\l'izlIlla. ill 111'1'-(:ila lillie. I.l'~ .. it., it" <1. ,,; tl'lIl'li,,", the n'I't!lIl'l' ,10.-­
I'h'ing fl'om its was t in.:.: t:halcocite still ado l'll!; tile r es idtl ... s uf irs fOl'llIer c;lp.~ :: d 
t 'ndlls ing host rocks. 

','GOLCONDA MINE 

The Golconda mine, which has been the second-largest producer of 
zinc in the district (taLle 2), is locatcd in Todd Ba5in about 1.5 mild 
north of Cerbat. The mine was 'f\-orkeu at yarious time:; :l1HI by nu­
merous operator:> between the years 1D1O and 194:2~ and Schrader (lDO~~, 
)1- 100) reports milling- prior to his visit to the district in 1906-., In 
:\fay J!) -l;~ Rllhnll'k :\Iil\es~ Inc., of Kingman, Ariz" obtained a 10-ye:1I' 
lease from Pontiac :\Iine!h-Inc" of Los Angeles, Calif" on:20 claim:; di5-
tributed around and including the Golconda mine. E. K Bollinger. of 
Kingman, is president of Bulwark Mines, Inc. 

The mine was idle when visited, Almost the entire production date:; 
froll1 IDOS to l!) 17, lmt I),)' fur the grcatest. alllollnt of zinc wa:> produt:l'J 
between 1914 and1D17. In October 1917 a fire destroyell the mill !l!ld 
most of the other surface equipment. Only a few intermittent and 
"ery small scale attempts to resume operations h:1,e been made since 
the fire. The main shaft has cayed, and most of the other working-s 
lire inaccessible owing to caving or flooding. 

Reliable information on the underground workings is :3c:mt. The 
main shaft is on the Golconda, 01' Prosperity, win at an altitude of 
abollt 4,:375 feet. It is inclined to the northeast !ll\d is reported to h:lve 
reached a depth below the surface of 1,400 fect. follo\\' illg dOWll~ ':'1' 

approximately down, the dip of the vein_ The mine ha:; 12 lewl5, 
and drifts along the vein are commonly about 600 to IAOO feet 101~:!,. 
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rOlll!hly the same distance northwest and southeast of thp shaft. The 
Gon-foot le\"l'l, 1I0we"er, I'Xtends northwestward from the main shaft 
alon:! the vein, intprsecting the sllrface at a point about 2,400 fp(,t 
beyond the shaft. Southeast of the shaft this lenl is reportl',1 to 
extend for -l00 f('('t. Xo <hifts are repOl'tec.l Letween the l.~OO-foot 
le"p1 allll Ihe bottom of the shaft (l.-!OO-foot level). 

Th(' Golcollda "ein strikes northwest aIH1 dips to the northl':t st 
(pI. IS) . The ungle of dip yaries, hut it is reportpd to a\'Crage about 
G'-, ~ in tIll' lIndprgrollnd workin:!s. The yein pinches all(l swells. rallg­
iltg in thil'l\lH'sS from 2 to 7 feet. On the surface the yein can be 
tral·l'll. l'hiplly by slllall pl'o:'>pect pit", for about 4.000 f('Pt. Xear it,.; 
llOl'thWl'st ('1111 it. ::-plits into seYel'n1 branches, two of whirh fOl'lll 
npproxilllatl'I ,\' parallel prongs and haye opposing dips, The Oro 
PlaIa nlilll' is IOl'at"ll 011 the sOllthwe~t prong. A branch. abollt 1 ~ 'jnO 
fl'PI IOllg, tl'l'IHling in a I1IOl'e northerly direction, is kno,wn as the 
Primrose vein. 

111l' cOllntry l'oC'k is chidl}' the pre-Cambrian compkx, mostly gl':l1l­
itl', XlIIlIpl'OIIS small, irl'pglllnr bo(lies of the Ithaca Peak granill', 
too ,;:mal1 to lip showll on thp geolo:!i c map, arc exposetl on the surface 
in tlw arp:l nlon,!! and a(ljncpnt to the trpnrl of the ,·ein. 

TIll' prinripalnH' tnlli c milwral,.:, as (letel'lllinpcl chir/ly from lIlale­
rial on Illr Illinp dllll\p~. al'(, :-pllalpl'itf'. galrna. pYl'ill' . and dla!.-o­
p."l'itt'. t'ontainl'd in a lIIilky CJllartz gall!.!lll', )[IIt'h of til(' ::-ph:dprite 
i,.: dark bl'oWIl to allll04 bla('k, Spllal(,l'ill' is ~r('atly in l'xc!',.:s of 
galrlla, Thi,.; is in IlIal'kl'd ('ontrast to the T!'IlIH':,sel' -SdlU,\'lkilllllinl', 
wllil 'h ha s pro.\lIl'l'll aholli IIII' :-all ir aIlIOUIlt. of zinc as tl\(, (;olcoll(la 
milll' (tal,h' 2) yl't ha,.; prOdlll'('d allllo:-t as lIlul'h leal1 as ziHc. 

Infol'lllatioll of a ,!.!f·IIl'l'al Hallll'!' ill<lil'all'" Ihat the br',.;t 01'1' :,hoots 
OIl 111l' (ioil'lIn.!a \'r ill "'l'I'P j'ollllll 1I0l'tilwal'll froll1 the Illain "hafl fill' 
altflll! 1.1100 1'('('1. ){fI:-t flf tIll' on' lias It(,(,11 1'l'1I10yetl frolll the sllrt'al 'e 
to Ihl' tillll - fool 1('\'(,1. HI'I'"I'!'; \'a l'." gl'l'atl ,\' I'rga l'dillg' thl' !!r:IlII' :Il1d 
qua 1')\ it~· of OJ'(' 11' 1'1 ill till' workillg,.: lwlo\\' till' l,OO{J-follt 1(,\,(,1. 

Abollt ,-.Ill) fl'pt ":ollthr:l"t (If tIll' ::-ha ft Oil 111l' ,OO-foot I(,Yl'1 a ern":":('lIt 
to thl' ,,:oltlh\\'p;< t ('OIIlIl'I'!S wilh till' Illilll' working,; aloll!! till' TIIIlL, 
Ot' )[itldll' 'Colt-oll.!a, \'l' ill, 0111' of I hI' Ilighl'I' I('n'b ill tIll' Golconda 
III i Ill' :11,,0 is l'PPIJI'! ('d to he (,O lllll'dl,(l by a ('I'O":St'ut to I he Tubb n'i Il. 
TIll' 'fuLL will roughly (laralh'J,; thl' Golcollda nill alld, likl' it. dips 
to thr llol'thr:H, 011 thr sllrfa('l~ tlil' TlIhh win is ;:.-,0 to GOO feet uis­
tallt frolll the nokollda nino FOil!, k\'rl", with :I total of abollt 3,.')(10 
fl'l't of (lri fl,.:, are reporlp(l 011 the 'fuLL yein. 

GROSS COPPER PROSPECTS 

A low-,!!I'ade d('pos il of dlalcocitt, O('C'III '" Oil the Gl'O~;;; rallch IIrHr 
tho western border of the main exposure of the Ithaca Peak granite 
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south of Mineral Park. The inaccessible mine workings are reported 
to consist of a. 200-foot shaft and two drifts, each about GOO feet long. 
One drift is to the east, and the other is to the northeast. The work­
ings w(Ore dri"en in 1926 by the C. and A. Mining Co. No ore has 
been shipped. Material on the mine dump shows mnlachite, azurite, 
and specks of chalcocite disseminated in minor quantities in pyritized 
and silicified granite. Seyeral veinlets of chalcocite 0.05 to 0.2 inch 
thick were observed, and one such veinlet is reported to have been 2 
inches thick. A few specks or paper-thin stringers of molybdenite 
also were seen. Native copper, occurring as small leaf forms, is re­
ported to be present in minor quantities but was not obseryed during 
the visit to the prospect. 

GROSS MOLYBDENITE PROSPECTS • . 
In TIi smnrk Canyon, 1,400 fpet east of the Gross ranch h0115e, two 

adits have been driven to explore a low-grade molybclpnite d('posit 
(pI. 18). The work was done about 192G by the C. and A, )[inill1,r Co" 
but no ore has been shipped, The ad it on the north side of the canyon 
beal's almost due north for about 800 feet. Molybdenite ol'cur~most 
commonly in specks and small stringers in quartz yeinlpts that Cl;t the 
Ithaca Peak ~ranite. The veinlets are O,O~ to 1.5 inches thick, but 
thicknesses of 0.5 inch or less predominate. Some molybdenite bccurs 
i!l small disseminated specks in the granite or as paper-thin stringers 
with little or no quartz. 

'fhe adit on the south side bf the wash is inaccessible but is re­
pOl't('(l to bear a little east of south. Near its south end a crosscut 
to the east encountprs a rhyolite dike about 20 feet wide in nearby 
expOSlIrl's. The material on the dump shows numerous narrow mo­
Iylnlenite-bearing qIHll'tz ycinlets antl stringers of pyrite cutting the 
rhyolite. The minerals extend into the granite in the same manner 
that was noted where they are exposed in the adit on the north side 
of the wash. 

HIDDEN TREASURE MINE 

Tlte Hit1den Treasure mine is nearly 2 miles southeast of Chloride 
on tlie 1m..-pr westpl'11 slope of the mountains (pI. 18). The property 
('oni'ists of fi"e claims along and bordering the l-Iidden Treasure ,ein 
ltphl by Frank H . Grannis, of Chloride. The mine has been worked 
inlpl'mitwntly for many years by numerous operators. Schrader 
(lnOD~ p. 72) reports mining operations prior to his ... isit to the dis­
trict in 190i. The mine has produceu, in aduition to golll, sih-er, 
and C'opper (table 2), a little more than 115 tons of metallic zinc 
lIn(l nearly 80 tons of metallic lead during the period of recorued 
prod11ction from IDOl to 1D48. 

r'-t";"1f_:-:,_ t 
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The mine workings, which were partly accessible when tho mine 
was "isited, include several shafts, three crosscutting adits bearing 
1I0l'tll('ast, and three leHl,; yertically spaced about 50 feet apart. 
Dri fts total aoout 3,000 fpet. 

The IIithl('n TreaslIre ,-ei n, on which the mine is 10('atell, has an 
nVl'rage strike of auollt X .. -.0 0 

"-. and dips steeply to the northl'ast. 
It is correlatcd with the ,'cill on whieh the Emerson mine is loeated 
(pI. 18) . TIle ,"cin pim'hes and swells to thickncsscs ranging from 
0.;') to 15 fpd. )[any branche,.; and Spill' n·ins arc tlisdosell in the 
IIntiergrollntl workings of I he Hiddcll Treasll rc mine. Crosscuts in­
dicate se\,(~l'al thin ,"pin,.;. :;Ollle of 'rhich arc prnlJaLly branchcs of the 
iuain yein, trl'lltiillg aLolit parallt'l to it. TIl('~e smalh'r ycins or 
bralll'hes. with few I'x('eptioIl5. ('Qllld not be tr:u'ell 011 the surface. 

Thc country I'ol'k is tIll' pre-Cambrian eOlllph·x of granite, gnl'i:=s, 
seh ist, a nd a In phibol itl'. In nllll1CI'OIlS places the country rock :lll­
joilling the ' -ein is gn'atly altprl',l to se ril'ite or imprel!natcd with 
pyrite for di:-,tances ranging frolll a haction of an inch to seHral 
feet. Loeally :-:l'alllS or thin ZOII('S of gOllge an inch 01' two thil'k 
bord('r thl' '1"al'tz nins. 

The nll'hdli,: slIlfide". which :11'1' in a qllartz gang1lc, include pyrite, 
!'ph:tll'ritl'. gahona. alld lIIillOI' ClII:llltities of l'llal( 'opYl'itt'. Ore shoot" 
I"al W(,I'I' oh"t'I"'p,1 ill tltl' 111l,/I.'rgrolln,l workill .~;; arc ~(,I1I'1':dly small 
LotiiC's ollly a few 1'l'pt IUIl~ :11111 a foot or It,,.;;; thick , .'ons i still~ of all 
intil11atc IlIix!lI)'p of tIll' \'arioll,; metalli c :-ililfidp" :111,1 litlle Ol' no 
q 11:1 )'tz, 

0/ KEYSTONE MINE 

TIle Kl'y"lolll' 11Iilll' i;; ill ~rilll'ral Park at all altitllde of aoollt -I.:~i.) 
f('Pt. S,'hr:ulPr (Inn!), p. 8:2) statc;; that it was lor atl'd ill I 8iO alHI 
that its sllrfac'('. O),I'S Wl')'1' wry ric-h in 1!ol,1 anll sih·cr. by 1'l'a;;on of 
whi"h it hl'C'ame thl' first important p)"()clll('l'l' ill the distri(,t. The 
milll'. ('onsi:<:tillg of tllrl'e p:lt ellted clailll", ha,.; challg-I'd oWlll'r"hip 
m:llly tinH';; allcl, ,,-II<'n \"i:-:itf'd. ,,'a;; 1'e])orl£'d to bl' o\\"lll'tI by thl' Bl'a l'h 
E"tall'. It was tll(,11 idlc. and w:It e l' fill etl the IIlldt' rg1'oIl1l(1 work­
ings allll tIlt' shaft to a t1<']1th of ahollt ,iO fCl't hcluw thp s lIrf:ll"e. 
Tahl!' Q incli('atl';:; that thr ~I'I':Ite"t \'allll's ha\"(' bePIl in sih'l' l' alld 
:roltl. altllollglt tht' mine has al30 prodllcl"l slIl,st:\IItial :Il1lollnts of 
COP\lI'I" Irati. and zinc. 

The m illl' " -a s dr\"{~ lopcd hy a sha ft. 1'l'po)'tl'd to be ahollt -l00 fpl,t 
deep. and fOlll' len];; at l.~Jf). 200, ~OO, and -l00 f£'e t. Driftin~ on 
thc LiO-foot le" l' l is l't'po)'t('(1 to hnye l'c:l('hetl a (listance of S.iO fl'rt 
northwest of the main shaft and 450 feet southcas t of it. On thl' 
300-foot 1e'-cl drifts extend abollt 275 feet both northwest antI sOllth­
east of the shaft. On the -laO-foot 1C\'cl is about 125 feet of drifting, 
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J110stly to thll 1I0I'thw('!;t. The greuter part of the ore above the 
300-foot ]e,-el is reported to ha "e been workea out. . 

The vein on which the mine is located strikes northwest ana dips 
to the nortllPa:-:t at anglcs rangillg from abollt. tijO to 80 0

• About 800 
f('('t lIort\twr,.;t of Ihc shaft the veill splits into two main branches; 
the sout11el'11 branch dips prc\'ailingly to the southwest at tL stecp 
angle ana l1l'ar its west end Cllt::; a wide rhyolite dike. .Another nill 
lIbollt pat'allel to the l\1ain nin is reported to lie approximately 100 
f{,pt lIorll\(':bt of t he Kl'~-stone shaft, although no e,-idence could 
01' fOlllld of this will in s lirface outcroppings northwest of the shaft. 

Ypin l11:1tt pl' on the mine dlllllp is milky quartz with abundant 
pyrite a Iltl ll'ssel' 11111011 nts 0 f spha kritl' , ('ha kopyrite, and galena. 
_\rg'('lltitl', althollgh reportc(1 to be prcsent ill the on', was \lot found. 

PAYROLL MINE 

Thl' Payroll Illille is abollt.1.5 mill'S ('ast of Cltlorilll', near the 
lwad of Payroll (;lIkh. at all altitll(lc of ahollt -1-,'-.00 fept. TIle prop­
prty. w\til'h illc-llllles tIll'. patclltpd Payroll alltl Black Prince claims, is 
held by the Thomas n. Scott E state . . The pl'op£'rty is an old one, 
h:l\' ill~ bpt'll locatctl in l SS7, antI \1\lIch of the early work consistea ('If 
!;hallow' tlil!.~ill~s alolll! th e Payroll nin chiefly fo\' high-grade gold 
orl'. ('on"idt'rau]1' l1linilll! had 1.1'1'11 dOIIl' prio\' to Sehnlfler's (U!U!), 
p. li~) "i"it to the rli"tri ct in 1007. as It£' r£'port s thrl'e shafts, about 
-laO fpet of drift :", on'r (;1)0 fl'et of tnnncl,.;. anel some Cl'O"scuts and 
stopl's. TIll' nlain ,.: \taft was :!:?5 fl'l't tl('l'P, The mille wa s idle amI the 

I 
workinl!s "'l'n~ inal'('cssiblp wllf'n ,·i,.; itptl Ily the writcr in 1!)-l:} . The 
Blnin "Ita fl is 110'" rplHIl-tl'd to hI' a litth' IllOI"C titan GOO fpl't (leep. The 
\1Iille wa;; tlen'loIH',t II\' f01l1" Illaill len·\:;, (It I' ,iO-, :!OO-, -100-, and GOO­
foot. len· k Dl'i ft i ng a lid st opi\l~ frolll t Itl'se lenls has extended 
(' hidl." sOlltIH'a:-:twal"d aloll~ th e'\·pill. the maxillllllll·di stance f\"Ol\1 the 
s ltaft ])(·illl! .-.(lIt fl'l't 011 th\' (jOlt-foot It'n'I. The total h·ngth of all 
d I"i ft s i,.; \"('pOI·t I'd t () hI' a hOllt :2,()(}O f\'pt. 

l'rotllll'tion frOIll the mille during the pel'iod H)Ol-!~, as ginll in 
talll\' ~. :-:hl)\\"s that dlll"illl! thl'''t' ye:ll"s tht' mille was cssl'ntially a pro­
dlll'l'r of zinc, altholll!h the rady, uIIl'eeonled prodllctioll may ha\'e 
ul'\,n \1Iostly in goltl alltl sih·l'r. 

The cOll ntl'Y )"()('k (,ollsists of muny type!; of the pl'l·-Camhrian com­
pk:\:. altholll!h lil!ht-I!ray, fine-grai11cIl:rranite, dark, medium-grained 
biot ite 1!1':1Il it l', h01'1lbh'llllc seh i"t, anel amphibol it c pl'edo\l1 i nate. A 
diaLa,.;\' tlii.:<" Bot ,..ho\\"11 on the I!<,olog-ic 111:1p. is poorly £'xposetl for a 
£hol"t di stal1l'e along the 110rt heast si<ll' ()f the "l'in Il('ar the main shaft. 
It t'ollltl110t be fOU11(l in its projected position on the northwest side 
of tIl e gulch, and it apparcntly has been cut olf by the northeastwara· 
trending fault shown on plate 18. 
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OTHER MINES AND PROSPECTS ON THE TENNESSEE VEIN 

Till' Elkhart mill(,. at thl' extreme north elld of thc Tellllessee yein, 
is an old lIlill(' that h:15 !Wl'lI i(\le for mallY Yl'ars. The totall'l"lHllld iOIl 
frOIll this mine frolll l!)Ol throll!!h H,-18. as showlI ill table 2, has b('PII 
small. The mille workillg,;~ !lO,," ill<lceess ible, are reported to COn:-ii5t 
of thn'e shaft,;, s ix lewis ~the low('st 5()0 fed Ile('p), drifts totalillg 
abollt 2~r.OO fL'('t, lllllllerOIl:-i ,;tolws. alld "e\'era I eros;;cllt s. 

'I'll(> Sih'er .\I!e llIille, neal' the l'xtrelllC SOllth (,Ilti of the will. was 
primarily a 5ih'('l" lIlille (tabh' 2). The "ihl'l' was probably dl' riyell 
in I:tl'gP part frOIll siln'r drlol'id(~ (ceral'!!yritl') foulld ill the oxitlizl'd 
7.0Ilp. .Ael'lIrate data COlll'('\'lIill!! till' illal'cl'"sihle lIIill(, workill!!"; eOlllll 
IlOt \)(' obtained. It is rejlo\'t1'11 that till' ,;haTt i;; abollt 1.-,n to 2()() fl'pt 
1\I'Pp :11111 that lll'ift,.; alld ,.tnl'l'~ extl'lltlnort hwal'll frolll the :;haft for 
sOllie 21)0 or :'01) fl'l't. The "l'ill matl'rial Oil the Illilll' dlllllP is pal'liy 
oxidizl'd, chipfl,\' to iroll Ilydrllxidl's. Pyritl' is the JIIO,;t abllllllallt. 
primary s lIlfide. ::\[illor :1I110UlIh of ga!Plla allli sphalerite, togl'thel" 
with spar,;e ehall'opyritl', are :I"soc iatL'l\ with the pyrite ill qll:lrtz 

gallgHp. 
f'L'\'P\'al shafts ha\'p hl'1'1l (irin'll anti lllllllel'OIlS pits allli trenches 

ha\'l\ bP1'1I clllg along thl' TI'IlIl!'''';l'e \'l'in from thl' ~iIH'1' .\gl· shaft. 
to thl' Tl'III1P""PP sha ft. Th(, lil'PllI'st of t 11l' ';c i:5 till' J()hnllY BIIII ~haft 
(pI. lS). whi .. h is l'l'portL't! to Ill' ~~ fl'l'l dL'('P' ~o drifting 01' stopill~ 
frolll this slra ft is kllo\yn. 

DiaIllOlI'\ dl'illillg Oil till' ;:ollthrrJ1 part of till' Trllne~sce win ,yas 
c:ll'ril',1 Ollt I,y thl'l-Ilitl'(\ StalP:iBlIl'eall of ::\[inl's (Tailltel'. l!)-!i) dur­
illg thp Iwrio,l frolll ~PPII'III!Jl'r Hi to D!'l'elllbl'l' S. l!I -~:L The explora­
tol'Y work con"i"tl',1 of ('il!ht drill hol('~ on thp .TohnllY Bllll all,1 f'iIYl'r 
Klli~ht ,'Iailll'" !WI \\'1'1'11 -;-;)(\ all,l'2. -L-,O fl'd sOllth of thp T('III1PS~rp :;;\Inft. 
Tlie hoh's W(,I'P (\i"tl'ihllt!',1 alollg tlIP y('ill at illtp\'\'a\,;; \':lIlgilll! frolll 
20n to about :~7.' f('rt. .\1111111",; W('I'P drilll'd from tl\(, slIda cp alld ill' 
elill!'ll tow<Il'd the n'ill. FOllr wel'l' dl'ilh,d 1'1'0111 til(' wpst si,IP of the 
"ein olltcroppillgs allll tIll' nth('!' fOllr frolll the ra st sidt'o Dl' pths 
below the surface at whil'h the will was illtl'r:"prtp,\ nlll!!("l frolll a\Jout. 
101) to :\;-,() fppt, thp Ilet'Ill',.:t ('OITC"POllililll! appl'oxilllHtply ill alt it wll' to 

the -tOO-foot 1('\'1'\ in tIll' Tl'llnes,;ee mille. 
All holl's illtl'rspdl'll the win. hilt the win filling in s{'wn of th~ 

('i~llt corps was harrell of or!' lIlinprals or was so lo\\' ill gl'atl(' a;; to bl~ 
of liltlp or no economic illh're4. Thp olll,\' hole that sho\\,!,I\ a SII 1>,; 1 all· 
tial amollnt of th(' on' milll'rals was hoh' S. IOl'ati'd ahollt l.fHIO fl'pt 
SOllt h of t lIP Tl'lIlIp;;,.:rp sha ft. This holp illtl'r,.;pctpl\ 1 he \'Pin ahout 
100 fl'!'t IJ('lo\\' thp surf:ll'e. at all approxi\llate altitllde of ·1,100 fpet. 
A ::l.:i.foot illtl'l'\'al of :-iph:t1('l'ite. gah'IHl, al1l1 pyritl, in qllart? ~allgll e 
assayed 7.G p('rcent zinc, 0.1 percent lead, and 0,03 percellt copper. 
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This inter!3ection might stlg~est that the top of an ore body \\"as pelle­
tt'ated, but thc Bureau of ~[iues engi!lecl's bpliC\'",~d that the extensive 
drilling n('cessary to determine thc ('xistence of 'an ore shoot in the 
vicinity of hole 8 was not warranted. 

TURQUOISE MINES / 

Df'po!"its of turquoise arc restricted to the Ithaca Peak granit(' and 
occur most abundantly in the southern half of the main intrusivc body 
south of )[ineral Park, particularly on Ithaca and Turquoi:;e Peaks. 
l\Iany small and shallow workin~s have explored these depo,;its. and 
only the largPl' ones are shown on plate 18. Some of the diggings are 
nry old, haying brcn started by the Aztec Indians, Very little work 
has been dOlle Oil the tlcposits for mallY years, 

TUl'quoi ~(' ocelll'S typically in willh,ts allli slI1all lens('s ill silieifietl, 
sPl'icitized. and kaolillized Jlol'pllyritil' granitt,. Tl\I'qllui:;e 1Il0"t com- ~ 
mOllly fill:; c:1\'ities ill quartz \'cill1et:;,'ultllOlIgh some is in alterN\ g-ran­
it{,. Other minemls sparsely assoc iated with turquoise in n. few places 
arc 111 a laehite, c]11'),socol l:l , :m(\ hydruus i ron oxides. Sterrett (1908, 
pp. 8-17-8;)2) descriues some of the indi\'itlunl deposits in this an'a. 

The features of the dt'posits sug~est a secondary ori!!in by super­
genu proces5es similar to thosc g-i\'C1l by Paige (1!)1~) for the origin 
of tlll'qlJoi :::e in thc Burro Moulltains of New )Iexico. 

LIST OF REFEnEXCES 

The literatme pertaining to the distl'ict is not extensh·e. The list 
giyen below includes the chief puulicati'ons. Of these, Sehral\er's re­
port 011 di~trirts in ::\[oha\·e County furnishes the most extellsiw (\e­
scriptioll of the ""allapai llistrict. and it i:; of partieulal' "alue in fllr­
ni!'hillg t\pscl'iptiollS of mal1~' of the millps. Thomas' Illalllls(' ript con­
triblltp,; milch informatiun, ptt·rtil'ularly hi;; tletaill'd l\cscriptions of 
the l1IillPl'als :llld their paragl'lIetic relatioll ships. He iIlCIIl,\('s a !3111:111-
seale l!eollJl!il' lIlap that cOYel'S an al'ca extl'l1lling- f\'Om ::\[ill('ral Park 
11Orth\\'l'stwaJ'(1 fOl' seYer:l1 miles beyon('l Chloride. Mo;;t of thp ref­
en'IICI';; are brid sUl1lmal'ies of the geolog-y HIllI ore (\ppo"ib. probably 
takpn in part from Sc1II'ader's prHiolls work. 

B.\STI:" . E. S .. 1!12-., Ori,;in of certain rit-h sih·et· ores near Chloride lind Kiu~nlln. 
Ariz.: t;, S, Geol. Sun'. Bllii. 750. PP. 17~0. 

V.\ItTO:\, X, II., 1!l:!::i. A resume uf Arizona geology: Ariz. Bureau :'IIine;; DUll. 
119, p, 180. 

DI:"c;s. :\1. G., 19:;0, Wallapal mininA' district, lIIohave County. Ariz. : .Arizona Bur. 
:'Ilin";; Rull. 1GG, pt. 1, PP, 13S-142. 

Er.sl:"G. :\1. J" allli Ih:X:-;E~!.\N, I'~, S., 1936, Arizona metal pl'ollut:tion: Ariz. BlIl·. 
:\Iines Rull. 140, pp. 73-05. 

G .\RI:ErI', ~. K., 1038, Tennessee·Schuylkill mine: Ariz, BUl·. :\Iines Bull. 145, pp . . 
11i-119. 
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Many ore deposits wer~ discovered In ·the·Wallapai Mln~ng District, which 
covers the Cerbat Range ' in'Mbhave'Courtty, Ariz:, 'during the early period of 
mining there from about 1865 'to the 1890's~"A considerable amount of produc­
tion was obtained from shallow 'lead'carbonate ores that carried considerable 
gold and silver. ' .... .. .., .. . , ' , .. 

Mining was revived in "1906 arid 'again 'during the first l-lorld War, and 

.. ~ . 
.... 

some of the mines were deepeIted irito ·tlie 'Underlying sulfide zono. Substantial . 
quanti tics of metal were recovered fl'om 'two 'niirieei; the Golconda and the ~ I 

Tennessee-Schuylkill, that 'Were develdped 'to'deptHEi 'of 1,600 and 1,400 foot! 
rospectivoly. The Golconda is cr:.cdited "w~,tli '$6,'500,000 gross productions • .L! 

27 Elsing, Morris J.,' and Heineman, Robort E. S., Arizona Bureau of Min~s 
Bul. 140. . , . . 
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This mino was not oporatod after, 1917. Tho TonnoSGoo-Schuylkill is still 
operating after a yiold of about 300;000 tons of oro that averaged 4.33 por.­
cent lead and 7.74 percent zinc and contained an approciab10 amount of gold 
and silver. 

Many of ·the old mines were reopened in 1942 or 1943 under tho stimulus. 
of premium prices for lead and zinc. A large propo~tlon of this work was 
finished with loans from the Recon~tr\lction Financo Corporation. It was 
bolievod that a good deal of lead and zinc could be recovered from the minos 
if a custom mill for concentration 01 tho orcs was availablo locally. 

All tho accGssib10 mines in the Cerbat Range wore oxaminod by enginoers 
of the Bureau of M1nos~/ during August and So!>tombor 1943, and many othors 
woro Visited to make an estimato of the tonnage of ore that could be supplied 
to a custom mill at a central site near Chlor~de. 

J 

The 1nformation obtained on cach mine visited was incorporated in a 
confidential War Minorals Report and is now presented in this r eport. Most 
of tho acccssiblo exposures of oro woro ' ·samplod • . Tho ' sample, data aro recordl.ld 
in tho reports on the .individual minos. Some mapa and sample data obtained 
from other sources are included in the mine reports. These are credited to 
their respective sources whore they appear in the report. 

Tho Mineral Par~ Milling C o. (~. J. McEntee; Jr., .and D •. F. Zlatnik) 
remodeled the old Koystone mill and bvgan 'troating custom oro in July 1945. 
Production since Septembor 1943 from ~ll the mines in the distr"!.ct except 
the Terncssee-Schuylkill and the Emerald Islo was verified by tho author on 
~hy 27, 1946. Production figures from mines that have loans from the Recon­
struction Financo Corporation wore obtained fro~ that agency. ?roduction 
data on oth(~r minos wore obtained from the Mineral Park MilliI?B Co. 

The mines shipped 9,678 tons of oro in th~ 19 months from October 1, 
1)43, to Ma;{ 1, 1946. The average grade of those shipments was 4.68 percent 
zinc and 0.54 percent copper. The avorago precious-motal content per ton was 
0.094 ounce gold and 5.54 oUnces silvor. . 
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Aclmowledgment of general d..1rect~<)n ot: the work h~re reported is due 
J. ' II. Hepges, district e~eer, and S. ,R. Zinnnerley, regional engineer for 
the Western Region. 

Concentration tests were made in the testing laboratory at Salt Lake 
Ci ty on a bulk sample from the Summit mine under the ' direction' of C. H. Schack 
and II. G. Poole. 

LOCATION AND ACCESSIBILITY 

The Wallapai lv'dning District includes the Cerbat 1-10untains, which trend 
north-northwest for about 30 miles from near Kingman, a station on the Santa 
Fe Railroad. Paved U. S Highway 93 runs northWestward from Kingman through 
the Detrital Valley on the west 8i~e of the Cerbat Range to Boulder Dam and 
Las Vegas, Nev. A good paved road 4 miles long connects Chloride, the only 
actiye camp in the district, with this highway at a point 19 miles north of 
Kingman. Host of the mine A are situated near Chloride or near the abandoned 
camps of; Mineral Park, Golconda, and Cerbat, which lie within the mountain 
ranse south of Chloride. The majority arc on the west slope of the rango at 
altitudes ranging from 4,000 feet at tpa foothills to 5,700 feet at the crest 
of the range. A faw of tpe mines are on the ea!3tslope. All the minos are 
connected by roads with Chloride, with the paved highway, or with Kingman. 
Parts of a few of these roads are in such a state ,)f disrepair as to be 
Virtually impass~ble. The claim map ,(fig. 1) shows the location of the 
sovera.l mines. covered in this report. 

" 

HISTORY 

Many oro deposits wero discovered in this district during the period 
from the late 1860's through tho 1890's, and considerable production was 
obtained, chi efly from lead carbonate orcs near the surfac e; that were minod 
for thdr gold and silver content. Acti vity was revived during 1906 to 1912 
and again during tho first World War, when deeper development was done at 
some of the mines, and sorno galena ores, containing gold and silver, were 
produced.2! Two mines were developed to consi'derable depth and yielded 
notable production. The Golconda mine, in the southern part of the range, 
was developed to a depth of 1,600 foet and yielded about $6,500,000 worth of 
ore to 1917. In that year the mill was destroyed by fire, and tho property 
has not been operatod since. Tho TQnnesseo-Schuylkill mine, noar Chlorido, 
has been developed to a depth of 1,400 feet. The mino is still in operation 
after a yield of about 300,000 tons of oro avcragins 4.33 porcont leud and 
7.7Jt porcont zinc and ha-Iing an appreciable gold and silver content. 

PHYSICAL, FEATUBES 

Tho topography ~t tho mines ranges from comparativoly gontlo slopeo at 
tho foot of tho rango to ruggod mountain slopes in the heart of tho range. 

ijj Schrader, )!'. C., Mineral Deposits of the Corbo. t Rango, Black Mountains, 
and Grarid' Wash Cliffs, Mohave County, 'Ariz.: GeoL Survey Bu;n. 397, 
1909, 226 pp. 
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Roads to the mines near,. the crest nave 'sharp curves and steep grades. Tho 
climate is arid, and the vegetation is sparse and stunted • . Ow~ng to the 
altitude, the summers ere not extremelY,het.Winters are mild. · 

The . most .practicalsite for a eustom mill would be on the desert . floor 
near the entrance to the Mineral park basin •. This location is 'fairly . central 
and is easily accessible from alldlrections. Enough water could be obtained 
from the sl!rface flow in the canyon out of the Mineral Park basin· and . from 

"' J \ . 
old shafts within the basin, which has a considerable drainage area. Water 
from these sources ncod n~t ,.ble piped "vE)ry far. 

ORE DEPOSITS 

The area ie underlain by pre-Cambrian schist, amphibolite, and al~ered 
granite, which have been intruded by later granite porphyry. Much of the 
schist is amphibole. Many veins occur in nearly vertical fault fissures that 
strike northwestward and outcrop for considerable distances. The fault fis­
suros arc largely occupied by breccia and gouBe with discontinuous lenses of 
lead and zinc"pres. Most of the ore lonse.s. now exposed contain quartz, 
sphalerite, g~lena, and pyrite, with minor . amounts of chalcopyrite and usually 
a fair amount of gold and silver. Oxidation generally extends about 70 to 150 
feE)t , below the :' surface. Most of the oxidized ore was mined during earlie!" 
operation. The ore lenses generally are not extensive and. do not seem to bE; .. 
distributed according to any regular pattern., ,Fre'quently they do not fill tho 
entiro fault fissuro and have walls of breccia and gouge that need support 
while the ore is being minod. This is not univer~ally true. There are some 
quartz veins with solid walls that stand well. . 

RECENT DEVELOPMENTS 

A number of the old mines were reopened· in 1942 and 1943, and some now 
development wor~ has been done at some of them. Pa.:'t of this work was pri­
vately financed,. but more ·of it was financ0d with' loans from the Reconstruction 
Finance Corporation. Reports on the individual mines examined follow. 

CUSTOM MIIJj 

F. J. McEntee, Jr., and D. F •.. Zlatnlk, operating as the Mineral Park 
Milling Co., remodeled tho Keystorie mill and. b.ogan 'milling custom ore in July 
1945. The mill has foul' receiving bins. Shipments from the individual mines 
arc accumulated and milled separately. Loa~and zinc concontrates are made. 
Zlatnik reported, on May 28, 1946, that tho 01:'1:;; tr~6atcd had gradually .increased 
to about 1,000 tons por month, and that 9hipments had bec,n received from seven 
minos in May. He anticipatod a considerably greater ·tonnage after the ceiling 
price and promi~ ~ay(:s for the neX't ·fiscal year aro· fi~,ed. Tho ·mill· capacity 
is about 75 tons por day. 

" .. .. 

The ore-purchasIng schedule, calcula~cd on 50 percent lead concentrate 
and 50 percent zinc con~~ntratc, follows: 

5 ';.. . '~"'-I~\ .:. 'f: ',-' , 
~ : \ . 
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A small stope was m±ned from the oxidized footwall ore Just south of the 
crosscut on the adit level • . Two shallow shafts, 40 and 50 feet deep, were 
sunk on the outcrop. The 50-feot shaft is over the south drift on the adit 
level. ·An old adit was driven about 1,000 feet northwest of the portal ,of 
the worKing tunnel, o.n.d some drifting was done on , a vein. That work io · 
inaccessible. ' 

. Sampling 

A grab sample of the muck from the winze assayed 3.7 percent zinc, 0.1 
percent lead, 0.35 percent copper, and 1.55 ounces per ton silver. Th~ winze 
could not be sampled without interrupting the vork in progress. 

Seven samples were cut in the south drift. The samples show that there 
is a width of ·about 5 ,fee-tof mill-grade ore in the last 55 feet of the 
drift. The samp1.ee from this · part of the drift averaged 0.3 percent l~ad, 
5.3 percent Zinc, 2.50 percent copper, and 7.2 ounces silver por ton. The 
sample locations o.n.d detailed sample data are shown on figure B. 

An old shaft above the south fu'ift shows evidence that the vein is com­
pletely oxidized down to 50 :feet above the dr'1ft. The fac.c of the drift is 
very near tho' end line 'of the claim. 

This ore shoot oxtends across the south end-line of the Dotroit claims 
into the Golden Eagle ground. Open cuts on the oxidized outcrop of the voin 
show low motal values for some distance south of tho common -end line. If 
later development ' should provo that this· ore shoot 0xtends downward to tho 
10\-1e1' level, then tho extonsion of the ore shoot in the Golden Eagle ground 
could bo extracted through tho Detroit workings. Tho Golden Eagle has lain 
idlo for 0. long time. It was worked during an earlier period through a shaft 
1/2 mile farther south. The old workings aro all caved but the dumps bear 
evidenco that the workings were Qxtensive. 

No production was mado after the mine was examined iri Septe¥lber .191-1-3. 

VICTORY }1INE 

The Victory JIi.1ne I formerly known as the Wrigley" :i.s· si tuated on the cast 
slope of the Cerbat Range, about 15 miles by road north OfKingIIlan and 3B 
miles' by read from' Chloride. . 

.. ... . " 

", F. Nelson attempted to rohapil1tate caved and floodedworldngs with the 
aid of an R.F.C • loan. . Entry to the mino was through a shaftroported to be 
several, hundred feet deep and to have several 1ev'els driven on the vein. 
Tho work of rooponlng this shaft had beon abandoned whon it was visited by 
engineers of tho Bureau of Mines. Subso-quont flooding and some fresh cavine 
has mado tho mino entiroly inaccessible. , 

. ' . , ,. 
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SUMMrT MINE .. ' 
Loc~tion and Accessibility ' 

The SUmmit mine is situated near the crest of the Cerbat range about 12 
miles southeast of Chloriue. It is reached from the west by a road that 
serves the Alpha, Detroit, and Golden Eagle properties also. A road from 
Kingman goes up the east side of the range to the mine. The higher sections 
of both these roads were in such a state of disrepair as to be almost impassa­
ble. An access-road proposal for the improvement of the road from the west 
to the Summ1 t and Alpha mines was approved by the Bureau of Mines and was 
completed before July 1, 1945. 

Ownership 

The Summit group of 40 claims is owned by 'L. L. Robinson of Los Angeles, 
Calif. It was leased to the El Dorado Rover Mining Co., but the lease was 
relinquished in August 1943. 

History 

TheU. S. Smelting, Refining & Mining Co., operating the mine on a lease, 
sank a vertical shaft in 1924. The Keystone Mining Co. shipped 12,000 tons 
of are, which was stoped above tho first level in 1936. The mine was thor­
oughly samplod in April 1942 by Miles P. Romney, engineer for tho U. S. 
Smelting, Refining & Mining Co. The El Dorado Rover Mining Co. leased it in 
Decomber 'l942. This company did some new development on the lower levels 
with the aid of an R.F.C. loan~ and shipped 23 cars of are, much of which 
was stoped above tho first level. The 'company decided that not enough ore 
could be developed to supply a mill from this mine alono. It shut down in 
August 1943 and returned a socond R.F.C. loan • 

. Ore Deposit , 

The ore-bearing vein, which is 3 to 8 feet thick, occupies a fissure in 
granite and amphibolite that stand wall with little timbering. It strikes 
northwosterly and dips steeply northeast. The principal gangue is quartz 
with a considerable amount of gouge. The oro minerals are galena, sphalerito, 
pyrito, and chalcopyrite, with some gold and 3ilver. The sulfides are largely 
oxidized above tho first levol. The metal content is below are grade in much 
of tho vain. The material with suffiCient concentration of the metallic 
minerals to constitute oro occurs in lenses" that seldom occupy the full width 
of the vein. Some of these arc too small to mine. Three ore shoots with 
sufficient volume to repay the cost of mining, arc exposod on the first level. 

, Ono of these is developed on the socond level alao. Two 'of thoso shoots aro 
lead-zinc ore and ono is copper oro. 

Devolopmont ' 

The mine was opened by a l-1/2-compartment vertical shott with levels at 
depths of 160, 200, and 300 foot. Tho l60-foot level has about 750 feat of 
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drift and has a second ~onnectlon to the surface througb-a 365~fcotadi t~ 
Drifts on the 200- and )OO-foot levels ~e 50 and 65 feet long, respectively. 

Sampling 
. .. .. . 

Detailed sample plats of the 160-foot, the 200-foot, and the 300-foot 
levels were furnished by the U. S. Smeltirig, Refining & Mining Co. (ftgG. 9 
and 10). A few check ' samples were cut by the, Bureau of Mines' eIl6ineers. 

~F O~ere.t~on 

The mine was leased by Ralph R. Langley @f Kingman aft'er 1 twas releaseci 
by the El Dorado Rover ~lining Co. Langley assumed the unpaid balance due on 
the first' R.F.C. loan to ~f1~ former lessee. When the mine was visited by a 
Bt~eau of ~lines' engineer~ in December 1944, Langley had sunk a 50-foot 
winze on the l60-foot level, about 400 feet northwest of the main shaft, and 
drifted in both directions from the bottom of the winze. Tho winze is at the 
micldle of the No. 1 oro shoot shown on ,.fisure 9. The sublevel is about 180 
foot long. Ore was stoped continuously from this sublevel to the arch bolm' 
the 160-foot l'ovel. This ore shoot was found unG.isturbed above the160-foot 
level and 'rTa'S stoped to 20 feot from the surface. Langley reported that },600 
tons of ore was mined from abovo tho level. , A total of 6,049 tons of oro was 
mined in the period from October 1943 through' April 1946. This averaged 4.42 
percent lead, 7.1& percent zinc, and 0'.76 percent Copper. The precious-metal 
content per ton was 0.0738 ounce gold: and 5.82 ounces silver. The ore was 
shipped to the Keystone mill after that started operating. The truck ha~ is 
8 miles with the grade against the load in the last 2.5 milos • 

. . : ~. 

W11en the mine was visited on May 27, 1946, L~1gloy had started drifting 
on the 300-foot lovel to continuo tho level about 500 feot northwest lundor tho 
No.1 ore shoot. Tho level had been advanced 65 feet northWest and also a 
little to tho southeast. 

Langley report(;d that they wero entering good lead-zinc are to 'the north­
west and some copper ore to the southeast. He was beginning · to stope this ore 
while the drift '-las being advanced. 

Concontration Tests " 

Concentration toats of a bulk sample taken from stope chutos wero made 
in tho Bureau of Minos testing laboratory at Sa:lt Lalcc City. Seloctive flota­
tion, after grinding to minus 65-mesh, recovered 86.8 percent of o tho lead ,in 
a concentrate that assayed 61.1 :percent lca'd, 7.4 poroent zinc, 2.1 p'crcont 
coppvr, 1.87 ounces per ton ' gold, and 34.46 ounces per ton silver; 68.7 por­
cent of the zinc in a conc entrate that assayed 3.0 percent lead, 50.6 percent 
Zinc, 1.'5 porcont copper, 0.30 ounco per ton gold, and 7.2 .ouncos pOI' ton 
silver. ' 

19 cooc. A. Kumke. 

1669 - 29 -
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A third copper-iron concentrate aasaycd 24.0 percent copper, 0.27 ounce 
per ton gold, and 2.15 ounces per ton' silver. The copper recovery in this 
concentrate wa,s 65.4 percetlt,. 

ALPHA l>ITNE 

Location, Accessibility, and Ownership 

The Alpha mine is situated 'about 1 mile from the Summ1 t mine on ,the 
western slope and near the crest of the Cerbat Mount~in8 in sec. 32, T. 23 
N., R. 17 W. It is about 7 miles southeast of Chloride and 4 miles east of 
the old Kingman-Chloride highway~ It'is 4.5 miles by road from the highway 
to the Alpha mine. The road to the two mines was improved under the acqeas 
road program prior to July 1, 1945. 

The Alpha group of four claims is moffie,d by Caroline Daniels Moore of 
Kingman. The mine has been leased to Ralph' R. Langley, Box 455, Kingman, 
Ariz. 

History 

The mine was located in the late 1860's or early 1870's. It is reported 
that $200,000 ,worth of ore was taken from the mine and shipped. Part of this 
was from the oxidized zone and part from ' the sulfide zone. No records are 
available as to the 'grade or tonnage of the ore mined. The lower tunnel was 
partly cleaned out and retimbercd with the aid of an R.F.C. loan. The greater 
part of the mine was accessible when the loan was exhausted and the work was 
suspended. 

Description of the Deposit 

The ore occurs as lensos in a fi s sure vein in granite. This vein strikes 
:N. 600 W.and dips 500 to 650 northeast. It is continuous and has a consid­
erable amount of gouge for the greater part of its length. Thore is very 
little metallization except in the sulfide lenses. The principal minerals 
are quartz, galena, sphalerito, chalcopyrite, and pyrite. From the wor!;: dono 
00 far, it appears that the lenses have no connection with each other and that 
they do not occur in any regular pattern. 

Development and Mining 

An adit was driven from tho hillside a distance of 1,200 feet southeast 
on the Alpha vain ' (fig. 11). At a polnt 600 foet from the portal, a raise 
was driven 240 feqt on the vein to connoct with tho upper adit or 200-foot 
level. This upper tunnel was driven from ,tho surface a d~stance of 400 feet 
on tho vein. From the lower lovel a stope ovor 300 feet long 'was carried to 
e. height of 80 feet, according to mine maps. This stope ,has caved, and the 
back is inaccessible. ' A win'zc was sunk below the tunnel level, and it is 
reported that high-grade oro was taken from the winze and an adjoining stope. 
The winzo is now flooded. A small stope has been minod from a sublevel off 
the raiso to within a·fewfcet of thd ,upper tunneL " From the upper tunnol a 

- 30 -
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stope 150 feet long ~s mined to a height of 30 to 60 feet. This stope 
breaks through to the surface. Some ore was' stoped from below the upper 
tunnel, and the s~ope was filled-with waste. No work is being done at the 
p~esent time, and most of, the machinery has been removed from the property. 

" . ' . ' , 

" ; ,: : ~ '~ " " : Sampling 
.I .. :. 

-. - . 

A copy of Langley's assay map of the Alpha mine was furnished to the 
Bureau of Mines and is included in this report. Most of these samples were 
taken at irregular intervals, 'imd s'oine of them were taken so as to include , 
small bunches of high-grade are. Seven samples were cut by the Bureau engi­
neer to check the other sampling. Th'e sa~eB from the north side of the 
small stope off the main raise are ' mill-ore grade. The Bureau samples wero 
cut across the entire exposed width of the vein. The two sets of samples are 
shown on the assay plat (fig. 11). ' , 

,Detailed data on the sampling follow: 

Bureau of Mines Samples 

! ' Assays 
I ~ength, Percent Ounces 

No. Location ' , : Description feet Pb i;" Cu Au Ag 
5264 N. side of stope below ' IH(~avy sulfides on 

20O-ft. level, N. side foot and hanging 
, wall 4'.0 0.1 0·7 2.24 0.040 6.65 

3265 Sublevol, 17 ft. south Oxidized, little 
of raise. sulfide 3.0 ·5 .8 .23 .015 1.45 

3266 Sublevel breast. Oxid.ized, altered 

I .1 ~.1 granite 2.0 .08 .005 .45 
3267 Sublevel J N. ,~nd at top l,foot' with heavy . ' 

of ladder. sulfide 3·0 7·2 .9, 1. 78 .165 5.45 
3268 Raise, 25 ft~ 'above sub- Oxidized, some suI 

1.2 1.6 level, s.sido fides on footwall 3.7 '.61 .010 4.00 
3269 Stope: below ' 200-foot 

level, N. side above I 
platform. Little sulfide 3.0 .2 .5 .84 .015 4.80 

327°' Sublevel, ' 38 feet below Little'sulfide, 
200-foot level. partly oxidiz ed 3.3 .1 -.3 .19 .010 2.30 

Later ,Operation 

Ono 'shipment of 64.8 tone of are was made to the Keystone 0111 in 1945. 
This averaged 3.94 percent lead, 5.05 percent zinc~ and 0.50 percent copper, 
with 0.07 ounce gold and 7.30 ounces silver ' per ton. Mr.Zlatnik, of the 

" Keystone mill, reported that ' the oro -respondod exceptionally well to solective 
flotation. No work has beon done at this mine in 1946. 

. ' . 
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GOLCONDA f,ffiNE • 

The Golconda mine was one of the two deep mines of the district. The 
shaft was sunk to a depth of 1,600 feet, and extenaive stoping was done above 
the l,400-foot level. Production ceased when the mill burned in 1917. Total 
product~9q to that time is reported at $6,500,000 in load, zinc, gold, and 
silver.~ The mine has been idle sinoe 1917, although good ore was reported 
on the l,400-foot level. The workings are badly caved, and the mine stands 
full of water to the adit on the 600-foot level. 

DE LA FOUNTAIN MINE 

The De La Fountain claim is situated near the.. summit of the Cerbat Range, 
about 15 miles by road north of Kingman~ It is owned by Messrs. Farley, 
Thomas, and Stevens of Flagstaff, Ariz., and is leased to L. M. Dickens of 
Kingman. The mine was operated recently arid yielded two carloads of sorted 
ore in the last few months. The reported metal content of these shipments 
was 14 percent lead, 28 percent zinc, 0.02 ounce gold per ton, and 2.0 ounces 
silver per ton. 

It is reported that four levels were opened in the course of ' the early 
mining. Only one 1s accessible. There ere three stopes on this level, 
testifying 1:-0 more substantial production, during the earlier operat~0!l" ,The 
romaini~ or.e on this level is in small ~illars and along some of the stopes 
margins. Tho two carloads of sorted ore shipped by the present operator were 
gleaned from these stopes. Four samples, taken from such remnants of ore in 
tho stopes averaged 3.6 percent lead and 14.2 percent Zinc, with negligible 
gold and silver over widths of 1 to 4 feet. 

JIM KANE MINE 

Location, Accessibility, and Ownership 

The Jim Kane mine is in CerbatCany'on near the summit of the Cerbat 
range, 5.1 miles east· of paved highway U. S. 93. The road to the property 
is in fair condition, but the grades are steep and the curves are sharp in 
the last 2 miles. 

The group of 11 claims is owned by Jim Kane, of Kingman, who lives on 
the property •. ~ _ 

History-- .. ,- ' 

A small shaft was sunk to a dopth of 30 feet during the early mining in 
this district. Jim Kane relocated tho claims in 1915 and has held t.hem to 
the present time. Tho California ChemIcal Spray Co. leased the property in 
1939 and drove some drifts from the lower tUbnel. After 6 months ¥ork they 
gave up the lease. No work is being done at present. It is reported that a 

15/ Arizona Bureau of Mines, Arizona Metal Production: Bull. 140. 
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few cars of <>rower-a em111ed at '8. ' local ro111" ~nd , some ore was' shipped 'direct 
, to the.. smelter, Jmt···rro" figures were available as to the amount or grade of 
. this pr.oduction .. · . Kane stated that a ca,rlot;l.9. :,qf ore had , beel:1' .shipped.'from. the 

.' claj,m so.uth ··of ·hie housa,whlQh .a.ssa.Yed ,47 ·percent · lead and 42 ounces per ton 
ailver; This :ore was packed Ol.\t by .burros. ' He also reported that during the 

. f1r~t World Wa.rseve.ral hundr~d. .pounds .of steel .galena w:a~ sold. for radio 
o-rystals at $0.25 to. $1 per po.u.n.d.. , . ', . . '. ' , '. '. 

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

. ' . Descrip:t;i:op of, the Depoeit , . 

The ore occurs in brecciated ·and altered gouge material in a fault zone 
striking N. 600 w. ; and dips 6o~ northeast • . .;.Th1B · zone varies in width from 1 
foot to'20 feet. The country rocks.are ,amphibolite and gneiss intruded by 
dikes and irregular .masses of y'oWlSer .granite ·porphyry. In the ope accessible. 
stope the galena occUrs : in small bunches and in sniall streaks in altered 
granite.' Several tons of 'high-:gra,de galena ·ore have b~en sorted and stored 
in the 'stope. The ore is 'very ,spot:ty., . .and .hand sorting would be necessary to 
obta.in a nulling grade · of 'ore •. ' ~pere ar.o· several minor fault zones of similar 
chara.cter ~hat; have been partly, .e~psed, in the· workings (fig ., 12). Small 
showinga' of lead and zinc miner~ls . occur. in these, - but in general the small 
bunches of ore'~r e more scattered. than , in , the major fault zone des0ribed . 
above. A little beryi has , .been found in two · small , outcrops of peglTlati to on 
the claim at the so~th end of tl:).o . group. ' .Mr. Kane 'stated that he had picked 
up ' 20 or ' 25 poUnds of' crystals • . Two small pieces 'were fo~d on the outcrops 
by·tho Bureau engineers. The PQSJtla.tlte .does riot seem to be 8. continuous dike, 
but rather two'separate bunches •. . . l3oth ,of the detached outcrops are small. 

~ .. ~ . " . . . . 

po:v:e.lopment . , ' . ' ' . . . ' .' .-

Tho underground workings are shmm. on f.1gure -12, ' trnced' n~·oma.ri undated 
map .by Damp, Artero, . ~d B;Lythe of. the, Producere- Mining' ~o •.. ' . . 

SampliIlg . . ... . 

Tho ' prospect was thoroughly ~ampled by the Producers Mining Co • . A. copy 
of their assays; suppl~ed by ~-1r •. Ka.ne, ds .attachod. . ' . . ::'. , 

. ... ' ... ' 

• . ! 

J • 

. . . . . . ' 
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Table 4. - Producers Mining Co~, sam~les from Jim Kane mine .. Tal: 
Width, Ounces Percent 

No, Description feet Au Ag Pb Zn 
,.2801 Dump at incline shaft ••••••••.•••.••••••• ·. 0.01 1. 70 3.07 5~80 No. 
, 2802 Duplp at :30foot crosscut t~e1. ••••••••• .02 1.40 5.40 6.60 2843 c 
2803 Pump at 70 foot crosscut tunneL ••••••••• .01 1.00 4.60 2.70 28,44 
2804 Mill dump at middle tunnel ••.•••••••••••• .01 0,60 3~20 1.10 2845 C 
2805 Grab of high-grade from dump ••••••••••••• .04 7.50 59.30 3~60 28.46 c 
2806 Face of north drift from stope. ~ ••••••••• . 3.0 .02 2.70 1.56 1.20 2847 C 
2807 Cut north drift from stope, middle ' tunnel 4.0 .005 Trace Trace .60 2848 
2808 do • . _ •••••••••••••••••• 4.0 .01 .90 . 0.25 1.15 2849 G 
2809 do •.••••••••••••••••••• 5·0 , .01 ·90 3.54 .80 2850 c 
2810 do •••••••••••••••••••• ,.0 .01 3~90 ' 2.25 1.30 2851 C 

' 2811 do •••••••••••••••••••• 8.0 .03 · 1.30 6.00 1.40 2852 c 
2812 Cut sample stope, north end hanging wall. 5.0 .04 ~9.40. 3.65 1.30 2853 C 
2813 Cut sample stope •.. ' .' ••.•••••••••.•••.•••. ' . 6.0 ~bl .70 2.10 .80 2854 c 
2814 Cut sample stope, footwall ..•............ 3.0 .01 1.30 5~80 3·80 2855 Cl 
2815 do •••••••.•••••••••••• 4.5 .005 .50 1.30 1.00 2856 Cl 
2816 do •••••••••••••••••••• 3.0 .01 2.4:0 10~30 1.80 2857 C1 
2817 do •••••••••••••••••••• 4.0 .02 1.00 3.55 2.60 2858 Cl 
2818 do ••••••••• ", •••• ' •••••• 4.5 .01 1.50 8.10 3.10 2859 c. 
2819 do •• e -••••••••••••••••• 5.5 .01 1.30 7.65 .70 2860 Cl 
2820 do •••••••••••••••••••• .005 .40 0·55 .50 2861 Cl 
2821 do •••••••••••••••••••• 4.5 ~O2 .30 Trace 1.00 2862 Cl 
2822 Cut sample stope, hanging wall ••••••••••• 4.0 .08 6.10 5!50 4.25 2863 c, 
2823 Cut corner south drift from stope •••••••• 3.5 .02 2.30 11.35 2.90 2864 c; 
2824 Cut at corner E. Elide S. drift 4 ft. S. 2865 C1 

of Ina.nway ............................... '. , •••• 5.5 .03 3.80 7!80 1.90 2866 
2825 Cut in raise in hanging wall •.••••••••••• 2.0 .01 .20 3.00 .90 2867 
2826 Below 2825 ........... · ........... ~ •••• ' ..... ' •• 2.0 .01 ~50 2.50 1.?O 

, 
2868 

2827 Be;Low 2826~ .•••••• · ••• _ ••••• '! .••• •••••••• •••• . 3.0 .04, 4.30 13.60 3.80 2869 Cl 
2828 Cut 10 feet south of 2824 ................ 5.0 '.02 1.10 1.80 2.50 2870 GJ 
2829 Cut 10 feet south of 2828 ••••••• ~ •••••••• 3.0 

•
02

1 
2.30 0.25 .40 These { 

2830 Cut at face south drift •••••••.•. ~ . '. ~ •••. 2.0 .02 2.00 5.75 1.00 they Wr 
2831 Grab from muck . pile at face. , •••.••• ~ •••••• .01 .90 Trace .50 
2832 Grab from pile in stope •••••.•••••••••••• .04 8.80 17.90 3!90 S( 
2833 No. 1 underhand midd'le tunnel 30 'ft. from closel:" 

portal ................................................. 3·5 .01 .80 5.50 1.80 
2834 No. 1 underhand middle tunnel 30 ft. from 

portal ........................................................... 4.0 .01 I .40 3.60 1.30 
2835 No. 2 under hand, 60 feet from portal •••.• 1.3 .02 1. 70 1.65 1.90 
2836 do ...................................... 3·0 .02 I 1.60 4.60 1.00 
2837 Cut in bottom No. 1 drift south middle 

turmel ............................................................ 5·0 .01 .20 1.40 2.50 
2838 Cut at No. 1 chute, middle tunnel •••.••.• 9·5 .01 2.00 Trace .70 
2839 Cut face of 30 foot crosscut tunne1 .. _ .•• 2 . 3 .021 3.90 15.65 1.80 
28)+0 Cut incline shaft on Pillar ••••••••••• ··.1 3.0 .01 1.00 4.80 11.20 
2841 Cut from north incline shaft ...•.....•..• 2.5 .01 I 2.00 14.60 6.70 
284·2 Chip from outcrop south of middle tunnel. 2.5 .01 Trace Trace 1.70 
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Table 4.-Pr6diicer~:-M:i.p.ing Co. samples from Jim Kane m1~~' -(C()ntin~ed) 

". .' ; " . _ . . Wi5ith, . Ounces P~rc .ent 
No. Descr1ptidn "" feet Au Ag " PbZn 

2e43 Cut from incline raise................... 4.3 0.02 2.604.75 4.00 
8'4 . . 8 4 4 2 :+ " do •••• ;. • . • • • • . • • • • • • • • 3 • 0 • 01 • 0 • 30 5 • 0 

2845 Cut from incline raise, north side ••••••• . " 4.5 .01 i.to 11.70 5.30 
28.46 Cut from incline raise F.; W. •.•••••••..• 2 .• 0. · ·.02· . . 2.50 10.-10 8.60 
2847Cutfromtunne15 •••••.•• · •••••••••••••••• ' 7.0 . ~01 .20Trace 2~50 
2848 . . do •••.•.•.••• ;~...... •.••••.••• ·5·.0, ·· ·.01· .30 I do. 1.40 
2849 Grab from dump tunnel 5 •. ~................ .01 .20 I do. 1.10 
2850 Cut. incline raise above 2846 .............. . . 4.0 . · .01 .30 2.30 1.20 
2851 Cut incline raine above 2850 •••.....••• :. 2.0 · ~ 005 .10 .50 ; ·:2.30 
2852 Cut hanging walL 5 feet south 2851.' .••..• . · 2·.0 · .01· ··2.40 16.60 5.10 
2853 Cut incline raise 10 feet 2843 •..•••••••• : 3~2 .01 · 1. 00 4.20 !~. 40 
2854 Cut. middle tunnel St • . 15, north corner... 4 .. 0 · ·.01 .70 3.80 Trace 
2855 Cut middle tunnel St •. 15 l sou~h corI.1i3r. ! .' ', ' }.5. .01 .70 2.10 0.70 
2856 Cut south drift 12 feet south of st. 15.. 3.0 .01 .90 5.80 Trace 
2857 Cut south drift 35 feet south of st. 15.·. i 4.5 .02 3.30 Trace do. 
2858 Cut south drift 40 feet south of st. 15 ,:1 4~2 .02 4. 50, 2.00 0. 60 
2859 Cut middle tunnel · st. 16, corner crosscu~ 2.5 .02 . 3.80 4.80 3.80 
2860 Chi.p from boulders tunnel #5 •. :.......... .005 iTrace Trace Trace 
2861 Cut, face of open cut below tunnel #5..... 2.3 .02 120.;30 ,.60 3.70 
2862 Cut, outcrop below Kanes house •••.• ~.... .. 2:51 .00)1 .10 Trace 2. 90 
2863 Car sample from #1 chute •••••••••.• . ~ .•••• I .01 I 1.60j:10.70.50 
2864 Car sample from #2 chute................. - .01 1 3.10 17.101 4.20 

I . 4 2865 Cut, upper north tunneL.................. 3.0 .• 01, 1. 80 I 7.20 2. 0 
2866 dO •••• i ••••••••••• ~ ~.. 3.0 .01 : I 1.60

1 
9.60 5·50 

2867 do •.•.••.••. ; • • . • . • . . . 4.3 .01 I 3.60 I 6.80 4.20 
2868 do .................... 3.5 .01 11.50 4.00 7.20 
2869 Cut, pit 300 feet north upper turinel ••. : . 3.0 .0051 Trace Trac~ 1.40 
2870 Grab dump on Silver Queen claim.......... - .01 , 3.90 0.10 1.00 
These assays were copied from .a .. f1h.~et .furnisheQ. .by Jl,m Kane, who stated that 
they were copies of the samples taken and assayed by the Producers Mining Co • 

Sevon check samples were cut in the main stope. 
closely with the Producers Mining Co. samples. 
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.. ~ .' Assays . ," . . Length- Percent . '- . . . .. . ~ -.. ... Ounces 
N.o .• Location '" Descr.iption feet .. "Pb Zn' . CU"" Au Ag 
2~44 Stop.e drif.t, north breast Altered granite 

and schist, 
. . 

" .. .. .... 

some sulfide 4.0 1.4 0.2 0.02 Trace 0.70 
2845 Stope drift, '10 ft •. from .. . .. . 

N. breast .......•.....• ' .. fl ' .' . 
. . do. .5..0 .2 .2 .02 do • .20 

2846 Stope -drift, 20 ft. · from . .. . - . 

N. breast .•. ' .••. e'. ' •••• ' . e" 
. . . , . -do.' . . . . , --5.' 2.4 .2 • 02 do • . • 60 

2847 Stope 'drift, '30 ft. from ' . • I • • • ... . flo 

N. breast.' .•..••.••.... '. do. ' . 
5·1 2.8 

. . 
0.005 1.'40 .1 . .05 

2848 Stope drift, ·40 ft. from ' . . .. . . . , 

N. breast ... ' ..... ' ..••. 4 •• 
' . . " do. ' ' 5.2 6.3 •. 3 .05 Trace 1.35 

281~9 Stope drift , 50 ft·. · from 
N. breast ..• ' ...• fl ' . , ••• ~'.'. 

. . do'. 6.5 7.3 1.8 .04 0.005 1.30 
2850 Stope,. northwest side .. .... do. 6.5 .1 .4 .02 Trace .15 

.. CHICAGO GROUP 

The Chicago group of four claims is situated on the north side of Ce:~bat 
· Canyon, about 12 miles by road south of Chloride. The group is owned by J. 

A. Bell of Summerton, Ariz., and B. Abl'eman of Chloride. 

There are n number of short tunnels, shallow shafts, and pits, aJ.,l on 
· oxidized outcrops of veins. One' sample' of' oxidized vein material was cut at 
· the bottom of a 3Q--foot shaft'. ' The sample', taken oiler 2.5 feet, assayed 0.4 
· percent l ead, 0.2 percent zinD', ' 0.06' p'ore'ent Dopper, 1.9 Ounces per ton 

Silver, and a trace of gold. ' ·· · · . . .. . . . . . . . . . . . 
. • t · • • • . .. ... . . ... . -

. CERBAT MINE' . 

Location, ... Accessibility , and Ownership 

This property is on a wi:lstern spur of the ' Cerbat Range north of Kingman 
and south of Chloride . The mine is reached by turning to the east off paved 
U. S. Highway 93, 7.7 miles south of Chloride .and following a di:rt road 3.7 
miles, and then turning l eft on a branch road that l eado ' to tho Cerbat mine 
about 1 mile north. The last mile of the road is impassable. 

There are five claims in the group, owned jointly by F. A. Morrison, of 
Kingman, who is in charge of the property, and the Pelton brothers. Three 
of the claims are patented and two are unpatented. 

History 

The property was worked intermittently during the period 1869 to 1906 
for gold and silvor. It was crodited with a production of $200,000 in gold 
and $50,000 in silver.1Q/ The mine was acq~ired by the present owners in 

16/ Arizona Bureau of Mines, Arizona Metal Production: Bull. 140. ser. 19. 
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Many ore deposits ~ere discovered In·the 'Wallapai Mintng District, which 
covers the Cerbat Range ' in'MOhaveCourtty, Ariz:, 'during the 6arly period of 
mining there from about 1865 'to tho 1890's.' ·A considerable amount of produc­
tion was obtained from shallO~ · lead·carbonate ores that carried considerablo 
gold and silver. ' , . " .' ., . , . . . ' . .. . 

Mining was revived in '1906 arid 'a.gafn 'during the first \{or1d War, and 

. : 
.... 

some of the mines were deepened iritotno 'tinderljfng sulfide zone. Substo.n~ia1 

q,uantities of metal were recover ed fl'Oni 'two 'nifries; the Golconda and the ~ 
Tormossee-Schuy1kill, that 'Were developed 'to 'doptliEi 'of 1,600 and 1,400 foot! 
respectively. The Golcdnda is cr:edited 'w~t:li '$6 ;500 ,000 gross productions • ..:u 

LI Elsing, Morris i.,' and Heineman, Robart E. S., Arizona Bureau of Min0s 
Bul. 140. 
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This mine was not operatod afte~ 1917. The Tennesseo-Schuylkill is still 
operating. after a yiold of about 300;000 tons of ore that averaged 4.33 por.­
cent lead and 7.74 percent zinc and contained an appreciable amount of gold 
and silver. 

Many of the old mines were reopened in 1942 or 1943 under the stimulus ' 
of premium prices for lead and zinc. A large propor.tion of this work was 
finished with loans from the Reconstruction Financo Corporation. It was 
belioved that a good deal of lead and zinc could be recoverod from the minos 
if a custom mill for concentratipn 01 tho oros was availablo locally. 

All tho accessible minos in the Cerbat Range wore oxaminod by engineers 
of the Bureau of Minc(l~/ during August and September 1943, and many others 
woro visitod to make an estimato of tho tonnage of ore that could be supplied 
to a custom mill at a central site noar Chlor~do • 

• I 

Tho information obtained on each mine visited was incorporated in a 
confidential War Minerals Report and is now presented in this r eport. ' Most 
of the accessible exposures of oro wore ' 'sampled. ' The samplo, data arG recordud 
in tho reports on the ,individual minos. Some mapa und sample data obtained 
from other sources are included in the mine reports. These; are credited to 
"their respective aourccs whore they appear in the report. 

Tho Mineral Par}~ Milling Co. (F. J. McEntee; Jr., ,and D., F. Zlatnik) 
remodeled the old Keystone mill and b~Ban 'troating custom ore in July 1945. 
Production since Septembor 1943 frot'! all tho mines in the distr~ct except 
the Termossee-Schuylkill and the Emerald Islo was verifi ed by tho author on 
Ma.y 27, 1946. Production figur es from mines that have loans fr om the Recon­
struction Financo Corporation wero obtained fro~ that agency. Pl~oduction 

data on othor minos were obtained from tho Mineral Park Millir:e Co. 

The mines shipped 9,678 tons of oro in tilE) 19 months from October 1, 
1)43, to May 1, 1946. The avcragG grade of these shipments was 4.68 porcont 
zinc and 0.54 percent copper. The avorago procious-motal content por ton was 
0.094 ounco gold and 5.54 ouncos silver. 

ACKNOWLEOO!-1ENTS 

J;n its program of invostigation of mineral ~CI)Osits, the Bureau of Mines 
haD ac its primary obj0ctivo the more offcct'iye utilization of our ruinoro.l 
resources to the end that they mako the greatost possible contribution to 
nationul security and economy. It is the policy of the Buroau t6 publish 
tho facts develop \.., d by each projGct as soon as practicable after its conclu­
sion. Th(; Mini ng Branch, Lmo(cll B. Moon, chief, conducts proliminary exami­
nations, performs tho investigative work, and ,propares the final report. Tho 
Moto.llurgical Br.anch,O. C. Ralston, chiof, analysos samples ,and performs 
boneficio.tion tests. , : 
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Acknowledgment of general direct:\1:>n 01: the work here reported is due 
J. li. He~es, district e~neer, and S. ,R. Zimmerley, regional engineer for 
the Western Region. 

Concentration tests were made in the testing laboratory at Salt Lalce 
City on a bulk sample from the Summit mine under the ' direction of C. H. Schack 
and II. G. ' Poole. 

LOCATION AND ACCESSIBILITY 

The Wallapai 1.Uning District includes the Cerbat 1-10untains, which trend 
north-northwest for about 30 miles from near Kingman, a station on tho Santa 
Fe Railroad. Paved U. S Highway 93 runs northwestward from Kingman through 
the D~trital Valley on the west si<;le of the Cerbat Ranse to Boulder lAm. and , 
Las Vegas, Ney. A good paved road 4 miles long connects Chloride, the only 
actiye camp in the district, with this highway at a point 19 miles north of 
Kingman. Host of the mines are situated near Chloride or near the abandoned 
camps of: Mineral Park, Golc.onda, and Cerbat, which lie within the mmmtain 
l'anse south of Chloride. The majority are on the west slope of the rango at 
altitudes ranging from 4,000 iee~ at tpe foothills to 5,700 feet at the crest 
of the range. A few of the mines are on the east .slope. All the minos arc 
carmec ted by roads ,,,Hh Chloride , with the paved highway, or with Kingman. 
Parts of a few of these roads are in such a state 0f disrepair as to be 
Virtually impass~ble. The claim map ,(fig. 1) shows the location of the 
sovera.l mines covered in this report. 

HISTORY 

Many ore deposits wero discovered in this district during the period 
from the late 1860's through tho 1890's, and considerable production was 
obtained, chiefly from lead carbonate ores nuar the surface that werG mined 
for their gold and silver content. Activity was revived during 1906 to 1912 
and again during tho first World War, whon deeper development was done at 
some of the mines, and SolDO galena ores, containing gold and silver, were 
r>roducod.2/ Two mines were developed to consIderable depth and yielded 
notable production. The Golconda mine, in the southern part of the range, 
w'as developed to a depth of 1,600 feet and yielded about $6,500,000 worth of 
ore to 1917. In that year tho mill was destroyed by fire, and tho property 
has not been operatod sincc. The TQnncsseo-Schuylkill mine, noar Chlorido, 
has been devclopod to a depth of 1,400 feet. The mino is still in operation 
after a yield of about 300,000 tons of ore aycraging 4.33 porcont leud and 
7.7JI- porcont zinc and having an appreciable gol~ and silvor content. 

PHYSICAL,FEA~S 

The topography at tho minos ranges from comparativoly gontlo slopeD at 
tho foot of tho rang'o to ruggod mountain 510pes in tho heart of tho range. 

'2J Schrader, F. C., Hineral Deposits of tho Corbat Rangc, Black Mountains, 
and Grarid Wash Cliffs, Mohave County , 'Ariz.: GooL Survey Bu;l..l. 397, 
1909, 226 pp. 
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Figure I. Claim map of Wallapai mining district, Mohave County, ~riz. 
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Roads to the mines near.. the crest " l ve 'sharp curves and steep grades. Th~ ' 
climate is arid, and the vegetatio is sparse and stunted. . Ow~ng .to the 
altitude, the summers are not extra lY ,hct.Winters are mild. ' 

The most practlcalsite for a ustom mill would be on the desert ,floor 
near the entrance to the Mineral Pa'k ba~in •. This location is ·fairly. central 
and is easily accessible from alld rections. Enough water could be obtained 
from the surface flow in the canyon out of the Mineral Park basin and . from 
old shafts within the basin, which as a considerable drain~~ area. ' Water 
from these sources need n~t,.b,e pipe ,'v0ry far. 

ORE rEPOSI~S _ 

The area is underlain by pre-C mbrian schist, amphibolite, and al~ered 
granite, which have been intruded b later granite porphyry. Much of the 
schist is amphibole. Many veins oCf ur in nearly vertical fault fissures that 
strike northwestward and outcrop for considerable distances. The fault fis- . 
sures are largely occupied by brecc a and gouBe with dlacontinuouslenses of 
lead and zinc.,pres. Most of the or l(mse~. now exposed contain quartz, 
sphalerite, g~lena, and pyrite, wit minor amounts of chalcopyrite and usually 
a fair amount of gold and silver. xidation generally extends about 70 to 150 
feet . below the :' surface. Most of th oxidized ore was mined during earlie!' 
operation. The ore lenses generall are not extensive and do not seem to be " 
distributed according to any rcgul pattern. Frc'quently they do not fill the 
entiro fault fissure and have walls of breccia ' and gouge that need support 
while the ore is being mined. This is not universally true. There are some 
quartz veins with solid walls that tandwell. 

RECENT 

A number of the old mines were reopened ' in 1942 and 1943, and some now 
development wor~ has been done at s me of them. Pa:'t of this work was pri­
vately financed, but more of it was financ Gd with ' loans from the Reconstruction 
Finance Corporation. Reports on th individual mines examined follow. 

CUS OM MILL 

F. J. McEntee, Jr., and D. F.latnik, operating as the Mineral Park 
Milling Co • .• remodeled the: Keystone mill and. 'b.ogan 'milling custom ore in July 
1945. Tho mill has f oul' receiving ins. Shipments from the individual mines 
are accumulated and milled separate Loa~ and zinc concentrates are made. 
Zlatnik reported, on May 28, 1946, at tho orE;; tr~6atcd had. gradually .incroased 
to about 1,000 tons per month, and hat 9hlpments ha.d bec,n received from seven 
mincs in May. He anticipated a con idcrably greater ·tonnage after the ceiling 
price and premiUfll ~atus for the ne~, 'fiscal year nre· fi~ed. Tho mill capacity 
is about 75 tons per day. ~ - . 

The oro-purcha~~ng~~hedU10,'C~ culatcd on 50 percent lead concentrate 
and 50 percent zinc conc.~ntratc, fol ows: , 

5 ';" 
; , .. ~ . . " ,. 
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A small stope was m±ned from th~ oxidized footwall are Just south of the 
crosscut on the adit level. Two sha low ' shafts, 40 and 50 feet deep, were 
sunk on the outcrop. The 50-feat shf ft is over the south drift on the adit 
level. ' An old adit was driven about 1,000 feet northwest of the portal .of 
the worlting tunnel, and some driftine was done on . a vein. That work is ' 
inaccessible • . 

' Samp ing 

A grab sample of the muck :from the winze assayed 3.7 percent Zinc, 0.1 
percent lead, 0.35 percent copper, ard 1.55 ounces per ton silver. The winze 
could not be sampled without interru~ting the vork in progress. 

Seven samples were cut in the Bc~th drift. The samples show that there 
is a width of ,abou·t 5 fee-to! mill-grade ore in the last 55 feet of the 
drift. The so.mple.e from this part' of the drift averaged 0.3 perce,nt l~ad, 
5.3 percent zinc, 2.50 percent copper, and 7.2 ounces silver per ton. The 
samplo locations and detailed sample fia.ta are shown on figure 8. 

An old shaft above the south driPt shows evidence that the vein is com­
pletely oxidized dcwn to 50 :feet above the dr·1ft. The fac..e of the drift is 
very near the end line ' of the claim. 

This are shoot extends across' th~ south end-line of the Dotroit claims 
into the Golden Eagle Bround. Open c ~ts on the oxidized outcrop of the voin 
show low motal values for some distan ~ e south of tho common -end line. If : 
later development ' should prove that tlis ore shoot ~xtends downward to the 
lower level, then ,tho extension of th 9 ore shoot in the Golden Eagle ground. 
could be extracted through the Detroi ~ workings. The Golden Eagle has lain 
idlo for a long time. It was worked uring an earlier period through a shaft 
1/2 mile farther south. The old 'work ngs arc all caved but the dumps bear 
evidence that the workings vere oxten i ve. , 

No production was mado after the mine WIlS examined in September ,191-1-3. ' 

VICTORY ~UNE 
, ' 

The Victory mine, formerly known as the Wrigley, is ' situated on tho cast 
slope of tho CE,rbat Range, about 15 m.j les by road north Of Kingman and 38 
miles' by road from Chloride. 

", F. Nelson attempted to rohab1l1 tE te caved and flooded. workings with the 
aid of an R.F.C • loan. ' Entry to the 1] ino was throueh a sha.ft 'ruportcd to be 
several hundred feet deep and to have several lov'als driv0n on the vein. 
The work of reopening this shaft had 1 een abandoned whon it was visited by 
engineers of the Bureau of Minos. Sul so"quont flooding and some fresh caving 
has made tho mine entiroly inaccessiblo. , 

,I 
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SUMMrT E 
~' 

Loc~ion and Acc ssibi1ity ' 

The Summit mine 1s situated near e crest of the Cerbat range about 12 
miles southeast of Chloride. It is rea hed from the west by a road that 
serves the Alpha, Detroit, and Golden E I Ie properties also. A road from 
Kingman goes up the east side of the r e to the mine. The higher sections 

, of both these roads were in such a stat of disrepair as to be almost impassa­
ble. An access-road proposal for the i rovement of the road from the west 
to the Summ1 t and Alpha mines was od by the Bureau of Mines and was 
completed before July 1, 1945. 

The Summit group of 40 claims is a 
Calif. It was leased to the El 
relinquished in August 1943. 

History 

ed by 'L. L. Robinson of Los Angeles, 
vcr Mining Co., but the lease was 

The U. S. Smelting, Refining & Mini Co., operating the mine on a leaso, 
sank a vertical shaft in 1924. The Keys one Mining Co. shipped 12,000 tons 
of are, which was stoped above the first level in 1936. Tho mine was thor- ' 
ouShly samplod in April 1942 by Miles P. Romney, engineer for the U. S. 
Smelting, Refining & Mining Co. The El orado Rover Mining Co. leased it in 
December 1942. This company did some ne development on the lower levels 
with the aid of an R.F.C. loan: and Sh1~ed 23 cars of are, much of which 
was stopedabove the first level. The 'c mpany decided that not enough ore 
could be devoloped to SUpply a mill fro this mine alone. It shut down in 
August 1943 and returned a second R.F.C. loan • 

. Ore Deposit . 

The ore-bearing vein, which is 3 to 8 feet thick, occupies a fissure in 
granite and amphibolite that stand woll ith little timbering. It strikes 
northwosterly and dips steeply northeast. The principal gangue is quartz 
with a considerable amount of gougo. 0 oro minerals are galena, sphalerite, 
pyrito, and chalcopyrite, with some gal and silver. , The sulfides are largely 
oxidized above tho first level. Tho met 1 content is bolow are grade in much ' 
of tho vain. The material with sufficie t concentration of the metallic 
minerals to constitute oro occurs in Ie ses' that seldom occupy tho full width 
of tho vein. Some of thoBO aro too smn to mino. Three oro shoots with 
sufficient volume to repay the cost of nins. aro exposed on the first level. 

, Ono of theso is developed on tho second evel alao. Two 'of thoso shoots aro 
load-zinc oro and ono 1s coppor oro. 

Davalo 

The mine was opened by a 1-1/2-comp tment vertical shaft with levels at 
depths of 160, 200, and 300 fect. Tho 1 O-foot level has about 750 foot of 
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Figure 10. - Sample plats of 200 t. and 300 ft. levels, Summit mine. 
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drift and. has a second ~bnnectlon to the surface through-:a 365~feot ad! t. 
Drifts on the 200- and 300-foot leve s ~e 50 and 65 feet long, respectively. 

Sling 
Detailed sample plats of the '16 ~fo~t~ ' the 200~fo~t, ' and the 300-foot 

levels were furnished by the U. S. ~eltirig, Refining & Mining Co. (f-igs. 9 
and ~O). A few check samples were . c~t by the Bureau of ~lines' engineers. 

Later 0 eration 

The mine was leased by Ralph R. Langley @f Kingman aft'er 1 t was released. 
by the El Dorado Rover ~lining Co. L ngley assumed the unpaid balance due on 
the first R.F.C. loan to thi former essse. When the mine was visited by a 
Bt~eau of ~tlnes' engineer14 in Dece ber 1944, Langley had sunk a 50-foot 
winze on the 16o-foot lovel, about 4 0 feet northwest of the main shaft, and 
drifted in both directions from the ottom of the winze. The winze is at the 
middle of the No. 1 orc shoot shown n.fisure 9. The sublevel is about 180 
foet long. Ore was stoped continuou ly from this sublevel to the arch bolm., 
the 160-foot l 'ovol. This ore shoot as found unG.isturbed above thoi60-foot 
level and .TaB stoped to 20 feot from the surface. Langley reported that },600 
tons of ore was mined from above tho level. , A total of 6,049 tons of are was 
mined in the period from October 194 through April 1946. This averaged 4.42 
percent lead, 7.1& percent zinc, and 0'.16 percent copper. The precious-motal 
content per ton was 0.0738 ounce gal : and 5.82 ounccs silver. The arc was 
shipped to the Koystone mill after t at started operating. Tho truck hacl is 
8 miles with the grade a.gainst the 1 ad in tho last 2.5 miles . 

. ; .' 

When the mine was visl ted on Ma 27, 1946, La..1s1ey had started drifting 
on the 300-foot lovel to continuo th level about 500 feet northwest tmder the 
No. lore shoot. Tho level had boen advanced 65 feet northwest anu also a 
little to the southeast. 

Langley reported that they were entering good lead-zinc: ore to 'the north­
west and some copper ore to the soutleast. lIe waf.1 beginning to stope this ore 
while the drift ,."as being advanced. 

Gohcentra ion Tests ' 

Concentration tC3tS of a bulk s~.mplo taken from stope chutes wero made 
in tho Bureau of llinos testing labor~ tory at Salt Lake City. Seloct1 ve flota­
tion, after grinding to minus 65-mes}., recovered 86.8 percent of I the lead .in 
a concontrate that assayed 91.1 :pcrcmt lcu'd, 7.4 porcent zinc, 2.1 p'orcont 
coppur, 1.87 ounces per ton gold, anc 34.!~6 ounces per ten silver; 68.7 per­
cent of tho zinc in a concentrato the t ~ssayod 3.0 percent lead, 50.6 percont 
zinc, 1.-5 p~rcent copper, 0.30 ounce per ton gold, and: 7.2 ounces per ton 
silvor. ' . 

W Chae. A. Kumke. 
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A third copper-iron concentrate assayed 24.0 percent copper, 0.27 ounce 
per ton gold, and 2.15 ounces per ton'~11ver. The copper recovery in this 
concentrate wa,s 65. 4 perc~nt. 

ALPHAM~ 

LocationL Accessibili ~y~ and Ownershi~ 

The Alpha mine is situated 'about mile from the Summ1 t mine on ,the 
western slope and near the crest of th« Cerbat Mount~ins in sec. 32, T. 23 
N., R. 17 W. It is about 7 miles soutJ east of Chloride and 4 miles east of 
the old Kingman-Chloride highway ~ It· s 4~ 5 miles by road from the highway 
to the Alpha mine. The road to the twe mines was improved under the access 
road program prior to July 1, 1945. -

The Alpha group of four claims is mme,d by C~oline Daniels Moore of 
Kingman. The mine has been leased to R~lph' R. Langley, Box 455, Kingman, 
Ariz. 

Ristor 

-

The mine waB located in the late 1)60's or early 1870's. It is reported 
that $200,000 ,worth of ore Was taken fr m the mine and shipped. Part of this 
was from the oxidized zone and part fro~ ' the sulfide zone. No records are 
available as to tho 'grade or tonnage of the are mined. The lower tunnel was 
partly cleaned out and retimbered with he aid of an R.F.C. loan. The greater 
part of the mine was aCCE1ssible when thE loan was exhausted and the work was 
suspended. 

DcscriJ>_tion of tr e Deposit 

Tho ore occurs as lenses in a fiSSr vein in granite. This vein strikes 
N. 600 W.and dips 500 to 650 northeast. It is continuous and has a consid­
erable amount of gouge for the greater p t of its longth. Thore is very 
littlo mota11ization except in tho sulfide lensos. The principal minerals 
are quartz, galena, sphalerito, chalcopyrite, and pyrito. From the worl;: dono 
GO far, it appoars that the lenses haVe 10 connection with each other and that 
they do not occur in any regular pattern 

Development and Mining 

An adit was driven from the hillsid a distance of 1,200 feet southeast 
on the Alpha voin ' (fig. 11). At a polnt 600 feot from tho portal, a raise 
was driven 240 feQt on tho vein to connect with tho upper adit or 200-foot 
love1. This upper tunnel was driven fro tho surface a d~stance of 400 feet 
on tho v,oin. From tho lower level a stoI e over 300 feet long was carriod to 
a, height of 80 feet, ' according to mino mE ps. This stope :ha,s caved, and tho 
back 1s inaccossib1e.' A wln'zc was sunk l: c10w the tunnel lovol, and it is 
reported that h1gh-grado oro was takon from tho winzo and an adjoining stopa. 
The winzo is now flooded. A small stope ~las been mined from a sublevel off 
the ra.i so to wi thin a , f ow -f eot of tho upp\cr tunneL " From the upper tunnel a 

1669 - 30 - \ 
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stope 150 feet long lfas mined to e height of 30 to 60 feet. This stope 
breaks through to the surface. 6c~e ore was ' stoped from below the upper 
tUIU1el, and the s:top~ was filled ·.'itli waste. No work is being done at the 
p~esent time, and most of- the mach~nery has been remove,d' from the property. 

,:,' " ~ Sa~pling -, , 

A copy of Langley' 8 assay map of the Alpha 'mine was furnished to the 
Bureau of Mines and is included in this report. Most of these samples were 
taken at irregular intervals, 'and ~'oine of them were taken so as to include 
small bunches of high-grade ore. ~even samples were cut by the Bureau engi­
neer to check the other sampling. The sampies from the north side of the 
small stope off the main raise are mill-ore grade. The Bureau samples were 
cut across the entire exposed widt ~ of the vein. The two sets of samples aro 
shown on the assay plat ' (fig. 11). ' 

, Detailod data on the sampling follow: 
;" 

Bureau of Mines Samples 

, No. Location " i De cription 
3264 N. side of stope bolow lHeavy sulfides on 

200-ft. level, N. side foot and hanging 
. wall 

3265 Sublevel, 17 ft. south Oxid1 ed, little 
of raise. 8ulf de 

3266 Sublevel breast. 

3267 Sublevel, N. ,vnd at 
of ladder. 

3268 Raise, 25 ft~ 'above 
level, S.sido 

Oxidi ed, altered 
gran te 

top 1.foo with heavy 
sulf de 

sub-Oxidi ed, some suI 
fide on footwall 

3269 Stopebelow' 200-foot 
level, N. side above 
platform. ILi ttl sulfide 

below Li tt14 ' sulfide, 
part y oxidize-I 

3270 Sublevel, ' 38 feet 
200-foot level. 

Later ,Operation 

r Assays 
~ength, Percent Ounce s 
feet Pb i;·""-"C-u--l-A'-u-"'-~Ag-

4'.0 0.1 0.72.24 0.040 6.65 

3.0 I .5 .8 .23 .015 l.45 

2.0 
.1 ~'1 .08 .005 .45 

. , 

3.0 7·2 .9, 1. 78 .165 5.45 

3.7 1 .21.6 .61 .010 4.00 

I 
3·0 .2 .5 .84 .015 4.80 

3·3 .1 -.3 .19 .010 2.30 

, 

Onu 'shipment of 64.8 tons of (re was made to the Keystono I:l111 in 1945. 
This averaged 3.91~ percent lead, 5 05 percont zinc~ and 0.50 percent coppor, 
with 0.07 ounce gold and 7.30 ounC( s silver ' per ton. Mr. Zlatnik, of the 
Keystone mill, reported that -tho 0 e respondod exceptionally well to selective 
flotation. No work has beon dono ( t this mine in 1946. 
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GOLCONDA ... 
The Golconda mine was one of the tw deep mines of the district. The 

shaft was sunk to a depth of 1,600 feet" and eXtensive stoping was done above 
the 1,400-foot level. Production ceased when the mill burned in 1917. Total 
product~~~ to that time is reported at $ ,500,000 in lead, Zinc, gold, and 
silver.~ The mine has been idle sinoe 1917, although good ore was reported \ 
on the 1,400-foot level. The workings a e badly caved, and the mine stands 
full of water to the adit on the 600-foo level. 

DE LA FOUNT 

The De La Fountain claim is situate near th~ summit of the Cerbat Range, 
about 15 miles by road north of Kingman! It 1s owned by Messrs. Farley, 
Thomas, and Stevens of Flagstaff, Ariz., ' d is leased to L. M. Dickens of 
Kingman. The mine was operated recently 'd yielded two carloads of sorted 
ore in the last few months. The reported metal content of these shipments 
was 14 percent lead, 28 percent Zinc, 0.0 gold per ton, and 2.0 ounces 
silVer per ton. 

It is reported that four levels were opened in the course of ' the early 
mining. Only one is accessible. There e three stopes on this level, 
testifying ~o more substantial production during the earlier operation. ,The 
remaini~ or.e on this level is in small p llars and along some of the' stapes 
margins. The two carloads of sorted ore hipped by the present operator were 
gleaned from these stopes. Four samples, taken from such remnants of ore in 
tho stopes averaged 3.6 percent lead and 4.2 percent Zinc, with negligible 
gold and silver over widths of 1 to 4 fee • 

JIM KANE MI 

Location Accessibility 

The Jim Kane mine is in CerbatCa.ny'o 
range, 5.1 miles east, of paved highway U. 
is in fair condition, but the grades are s 
the last 2 miles. 

The group of 11 claims is owned by 
tho propert?" .:, 

near the summit of the Cerbat 
• 93. The roa,d to the property 
eep and the curves are sharp in 

Kane, of Kingman, who lives on 

History- .. " 

A small shaft was sunk to a depth of 0 feet during the carly mining in 
th1.s district. Jim Kane relocated tho cla ros in 1915 and has held them to 
the present time. Tho California Chemical Spray Co. leased the property in 
1939 and drove some drifts from the lower uhnel. After 6 months '\fork they 
gave up tho lease. No work is being dono t present. It is reported that a 

15 Arizona Bureau of Mines, Arizona Metal Production: Bull. 1 O. 
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few cars of· ore ' were tm!lled at a, l calmi11" ~nd , some are was' shipped -direct 
. to the.. smelter, ·put -·rIo·· figures wer available as to th.e amount or grade, of 
. this pr.oduction .. · . Kane stated that a car~o~9-qf ore had · 'bee;rl· shipped:·i'rolli the 

claim south -of ·his · house,whlqh.a.s 'ayed .47 ·percent lead and 42 ounces per ton 
silver; This :ore was packed Ol.+t b .burros. · He also reported that during the 

. flr~t World W8rsev~ral hundr~~ .po de .of steel galena ~a~ sold for radio 
e-rystals at $0.25 to, $].. per po:un.d... .. . 

, '. . . .' . . .' ~ '. '. 
Descri :t;lon of. the De oeit , . 

The ore occurs in brecciate~ nd altered gouge material in a fault zone 
striking N.· 600 w.; and dips 60~ no theast. · .;.This . zone varies in width from 1 
foot to'20 fee~. The country rqck .are.amphibolite and gneiss intruded by 
dikes ·and irregular . masses of y,o er .granlta ·porphyry. In the ope accessible. 
stope the galena occUre : in .small b chee and in small streaks in altered 
grani te.· Several tons of ·high-.gra, e galena ·ore have been sorted and stored 
in the ·stope.. The ore is very .sP.ot ., . and .hand sorting would be necessary to 
obta.in a :in111irig grane · of ·ore •. ' ~,he e. ar.e· sev-e-ral minor fE:.ult zones of similar 
character ~hat· have been partly .. eJCI> sed. in the· workings (fig .. 12). Small 
showinga' of lead and zinc miner?-;i.s . ccur. in these, ' but in g p.neral the small . 
bunches of ore'~e more ecattere~.t an . in . themnjor fault zone desr.ribed 
above. A little beryl has .beenfo d in two · small· outcrops of pegl~atite on 
the claim at the south end of tl).o . oup •. ·Mr. Kane 'stated that he had picked 
up'20 or ' 25 poUnds of ' crystals • . Tv small pieces 'were focnd en the outcrops 
by·tho Bureau engineers. The PGglllEl. ite .does riot seem to be 8. continuous dike, 
but .rathttr two~aepara~e b~ches • . . :8 th.of the detache~ outcrops are small. 

Do.v~ opment ..... . ... ' . ' .' 

The underground workings are s O:wIl. on f.igure-l2, · traced' fr-om anuridatcd 
map .by Klamp, Ar~Gro, ~d B~ythe of. :the. Producers· Mining' ~o. · . ' . 

. The prospect was thoroughly e led by the Producers Mining Co • . A. copy 
of their assays; suppl~ed by Mr •. Ka 0, ;is .attachod.. , '.::' , 

. . ~ . . , . . • • • • • • fI " , • ~ t': '" ' !...": : 
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Table 4. - Producers Mining Co~_ samples from Jim Kano mine 
, , ., 

Tal 
Width, Ounces Percent 

" No. Description feet Au Ag Pb Zn 
,,2801 Dump at incline shaft •.••••••.•• ' ," . .. -...... 

" - 0.01 1. 70 3.07 5~80 No • .2802 ~ at ·:30 foot crosscut t~e1. .•• 
. , 

.02 1.40 5.40 6.60 ...... , .... - 2{j43 c 
2803 Pump at 70 foot crosscut tunnel •••• .......... - .01 1.00 4.60 2.70 28,44 
2804 Mill dump at middle tunnel ••••••••• .... , ..... - .01 0~60 3~20 1.10 2845 C 
2805 Grab of high-grade from dump •••••.• ......... - .04 7·50 59.30 3~60 28,46 C 2806 Face of north drift from stope.~ ••• ............ . 3.0 .02 2.70 1.56 1.20 2847 C 2807 Cut north drift from stope, middle ' ,,:unnel 4.0 .005 Trace Trace .60 2848 2808 do .. . ' ........ , ....... , .... ............ 4.0 .01 .90 . 0.25 1.15 2849 G 
2809 .. , do .. ......................... ............ 5·0 , .01 ·90 3!54 .80 2850 C 
2810 do ............... , .......... , ........ ,.0 .01 3.90 ' 2.25 1.30 2851 c '2811 do ............................ ........ , 8.0 .03 · 1.30 6.00 1.40 ·2852 C 2812 Cut sample stope, north end hanging wall. 5.0 .04 29.40 3.65 1.30 2853 C 
2813 Cl~t sample stope ..................................... .......... 6.0 .bl .70 2.10 .80 2854 c' 2814 Cut sample stope, footwall ••••••••• .......... 3.0 .01 1.30 5:80 3.80 2855 c· 
2815 do ........................... .......... 4.5 .005 .50 1.30 1.00 2856 c', 2816 do ........................... .......... 3.0 .01 2.40 10~30 1.80 

2857 C ~ 
2817 do ........................... .......... 4.0 .02 1.00 3·55 2.60 

2858 C1 2818 do .................. '" ........ ' .......... 4.5 .01 1.50 8.10 3.10 
2859 Cl 2819 do ........................... .......... 5·5 .01 1.30 7.65 .70 2860 C 2820 do ............................ ...... !005 .40 0.55 ·50 2861 Cl 

2821 do •••••••••••••• · .... 4.5 .02 I .30 Trace 1.00 2862 C 2822 Cut sample stope, hanging wall •.••• · .... , 4.0 .08 6.10 5~50 4.25 2863 C: 
2823 Cut corner south drift from stope •• · .... 3.5 .02 2.30 11.35 2.90 2864 c· 2824 Cut at corner E. glde S. drift 4 ft 

, ~: .. 1 
2865 Cl 

of ma..nway ••••••••••••• • ••••••••••• . 5.5 .03 3.80 7!80 1.90 2866 
2825 Cut in raise in hanging wall ••••••• · .... 2.0 .01 .20 3.00 .90 

2867 2826 Below 2825 •••••••••• ' •••••••••• ~ ••• 'I ' • • e ' •• 2.0 .01 I ~50 2.50 1.?0 2868 
2827 Below 2826 ~ ....... ' 'I •• , 'I •••• ! , ••••••••• · ..... 3.0 .04 4~30 13.60 3.80 2869 C 2828 Cut 10 feet south of 2824 •.••••••••• · .... 5.0 '.02 1.10 1.80 2~50 2870 G~ 2829 Cut 10 feet south of 2828 •••.••• ~ •• · .... 3.0 .02 2.30 0.25 .40 These I. 
2830 Cut at face south drift •••••••••••• · ..... 2.0 .02 2.00 5.75 1.00 they w( 
2831 Grab from muck , pile at face •.•.••.••• ~ · .... , .01 .90 Trace .50 
2832 Grab from pile in stope ••••••••••••. II •••• .04 8.80 17.90 3.90 SI 
2833 No. 1 underhand middle tunnel 30 tt from cloeelJ-

portal .... ~ ............................ ....... 3.5 .01 .80 5.50 1.80 
2834 No. 1 underhand middle tunnel 30 ft from 

portal ....... ~ ........................... .. .... 4.0 .01 I .40 3.60 1.30 
2835 No. 2 underhand, 60 feet from porta · ...... 1.3 .02 1. 70 1.65 1.90 
2836 do ............... · ..... 3·0 .02 I 1.60 4.60 1.00 
2837 Cut in bottom No. 1 drift south mid le 

t1lI1l1el ..................................... · ....... 5.0 .01 .20 1.40 2.50 I 

2838 Cut at No. 1 chute, middle tunnel.. 9·5 .01 2.00 Trace .70 
, 

.. ..... 
2839 Cut face of 30 f oot crosscut tunnel .. -'I .... 2·3 .021 3.90 15.65 7.80 
2840 Cut incline shaft on pillar •...•..• · ... 'I 3·0 .01 1.00 4.80 11.20 
2841 Cut from north incline shaf t •....•. · ..... 2·5 .01

1 

2.00 14.60 6.70 
2842 Chip from outcrop south of middle t 'llmel. 2.5 .01 Trace Trace 1. 70 

. , 
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cent 
Zn 

7 5~ 0 
0 6.60 
0 2.70 

~ O 1.10 
to 3~60 
)6 1.20 
e .60 

:5 1.15 
i4 .80 
~ 5 1.30 
)0 1.40 
-'5 1.30 
1_0 .80 
30 3.80 
;0 1.00 
50 1~80 
.55 2.60 
LO 3.10 
55 ~70 
55 ·50 
(; e 1.00 
50 4~25 
35 2.90 

80 1.90 
00 .90 
50 1.~0 

60 3~80 
80 2~50 
25 .40 
75 1.00 
ce • 50 
90 3,90 

50 1.80 

60 1.30 
.65 1.90 
.60 1.00 

.40 2.50 
lce .70 
.65 7.80 
.80 11.20 
.60 6.70 
::tce 1.10 
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Tabl0 4. from Jim Kane mine 

.......... 
28,4-4 do, . ~ .: .... ". . ........ . 

I 

2845 ut from incline raise, ~orth 
28.46 t from incline. raise F'I VI, • 
2847 from tunnel 5, ...... " .. , .. 
2848 . do ....... " .•. ; .... . 
2849 from dump tunnel 5 •. ', •.•• 
2850 ine].ine raise above 2846 •. 
2851 incline raine above 2850 •• 
2852 hanging wall. 5 feet south 
2855 ut incline raise 10 feet 2843 
2854 Cut. middle tunnel St •. 15, 
2855 Cut middle tunnel St •. 15, 
2856 Cut south drift 12 ' feet ~outh st. 15 .• 
2857 Cut south drift 35 feet south . st. 15.·. 
2858 Cut south drift 40 feet south. st. 15. ~I 
2859 Cut middle tunnel · st. 16, c crbsscu~ 
2860 Chi,p from boulders tunnel #5 .. ~ ........ ~ ./ 
2861 Cut, face of open cut below #5' •••• 1 
2862 Cut, outcrop below Kanes house •••••••••• 
2863 Car sample from #1 chute •••••• 
2864 Car sample from #2 chute •••• • • 
2865 Cut, upper north tunneL...... • .••••••• 
2866 
2867 
2868 
2869 Cut, pit 300 feet north upper 

Grab on Silver Queen clai 

3.0 
" 4.5 

, 2·.0-
' 7.0 
· 5,·0. 

. . 4.0 
2.0 

. ·2·.0 
3.'2 
4 .. 0 

, ·3'.5 
3.0 
4.5 
4.2 
2~5 

2.3 
2.5 

3.0 
,.0 
4.3 
3.5 
3.0 

.01 .80 4.30 5.40 

.01 i.to 11. 70 5.30 
· ,.02· . , 2.50 10.,10 8 .. 60 
~01 .20 Trace 2~50 

· ·.01· ' .30 do. 1. 40 
.01 .20 do. 1.10 

· .01 .30 2.30 ' 1.20 
~ 005 .10.5 ; 2. 30 
.01·· ·2.40 16.60 5.10 
.01 .1.00 4.20 l~.4·0 

· ·.01 .70 3.80 Trace 
.01 . • 70 2.10 0.70 
.01 .90 5.80 Trace 
.02 3.30 Trace do. 
.02 4. 50, 2.00 0. 60 
.02 3.80 4. 3.80 
.005 Trace Trace Trace 
.02 20.30 3.60 3.70 
.00) .10 Trace 2.90 
.01 1.60 10.70 .50 
.01 3.10 ,17. 4'.20 
.01 1.80',' 7.20 2.40 
'.01: 1.60 9.60 5.50 
~Ol 3.60 6.80 4.20 
.01 1.50 4.00 7.20 
.005 Trace Trac 1.40 
.01 o. 1.00 

These assays were copied froIIl: ,a .. ~h<? 
they were copies of the samples tak 

J~m Kane, 

Seven check samples were cut 
closely with the Producers Mining C 

and assayed by the Producers Mining Co • 

the main stope. 
. samples • . 

These ~~eed fairly 
:. ' 

' .. 



.. 
R.I. 4101 

.,. 

2845 Stope drift, -10 ft •. fro~ 
i N. breast •••.••••..••••• '.'. ' . 

· 2846 Stope 'drift, 20 ft. · from . . . . 
N. breast .•. ' ••.• e ' e ' ••• e ' .. . •.•. 

2847 Stope 'drift, '30 ft. frd~ " .' .' 
N. breast.' ••...•.••.••• ·. 

2848 Stope drift, ·40 ft. from 
N. breast ••• · ............ .. . . 

· 2849 Stope drift , 50 ft·. · frOD1 
N. brea8t .•• ' .•.•• ·.:. •• ~· .... 

. northwest side •• .•.. 

4.0 

.5.0 

. "5.' 
5~1 

5.2 

6.5 
6 • 

Trace 0.70 

.2 .02 do. .20 

.2 . 02 do • . .60 

.• 1 . .05 0~O05 1.·40 

' ,3 .05 Trace 1.35 

.04 0.005 1.30 

.02 Trace 

The Chicago group of s situated on the north side of Ce~1bat 
· Canyon, about 12 miles by road south Chloride. The group is owned by J. 

A. Bell of SUmmerton, Ariz., and B • .n. "'I ..... c ... ~J. of Chloride. 

There are 0. number of short s, shallow shaft·s, and pits, all on 
· oxidized outcrops -of veins. One' samp of'oxidized vein material was cut at 
· tho bottom of a 30--foot shaft·.· The "' ...... IJ.IJ..L.v . taken over 2. 5 feet, assayed 0.4 
· percent lead, 0.2 percent zinc', ' 0.06' t topper, 1.9 ounces per ton 

silver, and a trace of gold.' . . ' .... . 

Locat . Accessibil 

This property is on a western Range north of Kingman 
and south of Chloride. The mine is rV~\'''~;~ by turning to the east off paved 
U. S. Highway 93, 7.7 miies south of ide and following a di~t road 3.7 
miles, and then turning left on a h road that leads to the Cerbat mine 
about 1 mile north. The last mile is impassable. 

There are five claims in the 
Kingman, who is in charge of the prop 
of tho claims are patented and two ar 

The property was worked intermitt 
for gold and silver. It was crodited 
and $50,000 in silver.1Q! The mine 

of Mines, 

- 36 

owned Jointly by F. A. Morrison, of 
the Pelton brothers. Three 

tly during tho period 1869 to 1906 
th a production of $200,000 in gold 
ac~uircd by the present owners in 

• sore 19. 
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Figure 13. - Longi udinal elevation - Cerbat mine. 
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VIDANO CLAIMS 

Two and one-half miles north of Bagdad and west of the Hill­
side mine road (Fig. 38). several quartz veins. 3 inches to 1 foot 
wide. occur in the granite. They have a general north strike and 
steep dip east and west. Eight unpatented claims. Vidano 1 to 8. 
are held by annual assessment work by Bert Vidano. Several 
trenches. shafts. and short adits have been excavated along the 
yeins. Most of the yein outcrops are barren except for a little 
limonite and malachite stain. Locally sulfides occur in the quartz 
and a shipment in 1936 of hand-sorted galena is reported to have 
contained gold, sil\'er. and copper , in addition to the lead, 

CHAPTER XL-WALLAPAI MINING DISTRICT. MOHAVE 
COUNTY, ARIZONN 

By MCCLELLAND G. DINGS:! 

INTRODUCTION 

The Walla pi mining distr ict. n orthwestern Arizona , is in Mohave 
County about 15 miles north of Kingman. The district is about 
10 miles lon g <l-l-1d -l miles wide , trending northwest obliquely 
across the Cerbat Mountains. It includes the prmclpal mining 
camps of Chloride. Mineral P ark , Cerbat. and Stockton, all of 
\v h ich arc nearly deserted. except Chlor ide. 

The topograph~' is moderately rugged with maximum relief of 
about 3.500 feet: the highest point is Cherums P eak, altitude 
6.913 feet. The Ccrbat Mountains rise sharply from the detritus­
filled valleys b order ing the mountains on the east and west. 

HISTORY AND PRODUCTION 

Betwecn 186;) and 1900 many of the deposits were discovered by 
prospectors in quest of sil\'er and gold which occur in the ox idized 
p arts of the fissure veins: the sil\'er is commonl~' in very rich 
concentrations . Cerargyrite, argentite, native gold, and galena 
w e re the principal ore minerals recovered in the early d ays. Im­
proyement in transportation facilities and in milling methods led 
to subseq uent production of base-metal ores. At first galena with 
a low sih'cr content was mined. but later sphalerite also became 
a n important ore mineral of the district. Zinc-lead production 
reached its peak during the years 1915 to 1917 when m etal prices 
,,\'ere high and there was large-scale production from the Tennes­
see and Golconda mines. In October, 1917, a fir e destroyed the 
G olconda mill and other surface equipment, and since then the 

'published by permission of the Director, U .S . Geological Survey. Manu­
script received l\Iarch 31. 1949. A detailed report is in preparation pertain­
ing to the field work done in the district from February to June, 1943. 

' Geologist, U.S . Geological Survey. 
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mine has produced only on an intermittent and small s cale. The 
Tennessee mine. however, has produced for many years except 
for occasional short periods during which operations were not in 
progress. 

There are about 225 mines, plus an estimated 1.000 shallow pits. 
shafts, and prospects in the district. Most of the mines are old 
and largely or entirely inaccessible. Only a few reached depths 
below the oxidized zone which commonly ranges from 50 to 200 
feet . 

The total value of gold. silver, copper, lead. and zinc produced 
in the district from 1901 to 1946 was $23,984.960.:) Several million 
dollars may be added to this total for the value of ore produced 
prior to 1901 when no accurate records were kept, The largest 
past producers have been the Tennessee and Golconda mines. 
whose combined output has accounted for about 87 per cent of 
the total value of the lead and zinc produced. 

GEOLOGY 

The rocks of the district consist of pre-Cambrian c' stalline 
rocks, chiefly of granitic composition, cut by large r,.asses of 
Mesozoic (?) granite (Fig. 45). Dikes are scattered throughout 
the area. Some are parallel to the prominent northwest-trending 
system of \'eins. but others trend in various directions. Remnants 
of volcamc rocKS of probabLe Tertiary and Quaternary age are 
around the margins of the Cerbat Mountains but are not present 
in the area shown on Figure 45, 

The pre-Cambrian rocks consist of a complex of amphibolite. 
hornblende schist. biotite schist, chlori te schist. diorite gneiss. 
granite and associated pegljDatitic bodies, granite gneiss, sch istose 
granite, granitic schist , and garnetiferous schist. Granite and 
amphibolite are the most widespread types, and the granite is 
predominant. 

The amphibolite, which is one of the oldest rocks in the area. IS 
a dark green to black. fine to medium-grained rock commonly 
epidotized and cut by granite pegmatite intrusions. It is \\'idel~­
distributed throughout the a rea but is particularly conspicuous 
near Chloridc and in the low hills between Cerbat Ca n von and 
Mineral Park Wash. . 

The pre-Cambrian granites are represented by many types. 
Some of the bodies are distinct and separate intrusions but others 
are probably differentiation facies. Typically the rock is light­
gray, medium-grained, gneissoid granite containing a small 
amount of mafic minerals, chiefly biotite. Weathered surfaces are 
usually light buff. less commonly reddish brown, 

Near Mineral Park in the central part of the district a large 
granite stock has intruded the pre-Cambrian granites, gneisses. 
and schists. Its age is tentatively assigned to late Jurassic or early 

"Production da ta furnished by C. E . Needham, U.S. Bur. of Mines. Salt 
Lake City, Utah . , 
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Cretaceous the same as the batholiths of California and western 
Nevada, The granite is essentially medium-grained, slightly 
porphyritic. and intensely altered. although there are many fac,l~s 
of fine or coarse grained granite. granite porphyry, porphyn~lc 
granite. and granite pegmatite. Numerous small s~ocks a!ld Ir­
regular bodies of greenish-black gabbro and associated d~ab~se 
dikes occur most commonlY in the southern part of the dlstnct. 
These are probably differentiation facies of ~he gran,ite, stock , 
Mineralizing solutions that formed the veins m t~e d~stnct ~~e 
believed to be genetically related to the late MesozoIc ( . ) gramtIc 

The age of the faulting that produced the prominent northwest 
fault fissures is not known. The fact that the faults cut the old 
gneissic and schistose structures and in turn are filled, or partly 
filled , in many places by late Mesozoic (?) dikes and vein material 
indicates that the initial, and probably most intense, movement 
occurred after the gneissic and schistose foliation was developed 
in the pre-Cambrian complex and prior to the late Mesozoic (?) 
intrusion. Brecciation of the vein material in a few places indi­
cates that some movement occurred at intervals throughout and 
following ore deposition. This movement is believed to have been 
largely a minor adjustment along the relatively weak northwest 
fault fractures . Additional faulting, believed to be younger than 
the minor adjustments along the northwest fault fissures , occurred 
in a few places; this faulting was of minor importance and is most 
commonly expressed by crosscutting faults of small displace­

intrusion. 
Dikes of man\' different compositions are widespread. In thick-

ness they ran ge" from a few inches to 300 feet. Some extend alon g 
strike for onl\' a hundred feet or less whereas others. notably the 
rh\'olites. extend for long distances (Fig. 45) , The most abundant 
dike rocks are granite pegmatites of both pre-Cambrian and late , 
Mesozoic (?) age. and dikes formed from them are usually nar- I · 
row a nd of short lateral extent. Aplites are not common, Other ORE DEPOSITS • 
dike rocks. some of which are abundant lo~ally, include lampro- The .ore deposits ~ccur in quartz veins filling the fault fissures. 
phyre, andesite. diabase. porphyritic gra~lte. gral1lte porphyry, The width of ~he vems ranges from a few inches to about 35 feet 
and rhyolite. and are probably differentIatIOn products of the late an~ averages 3 to 4 feet. ,In a few places the deposits are in lodes 

ments offsetting the dikes and veins. 

Mesozoic (?) intrusion. , . ' which rarely exceed a width of 50 feet. In length the veins range 
The structure of t he rocks is cO~'plex . ~nel~sl~ an~ SChIstose from less than 100 feet to almost 2 mile~ (~ict?ry vein), a!ld the 

structures are common: the ptevarlmg scinstmllty stFlkes n - a. re ate Ie a ~ , ' , 
east with steep dips, either northwest or southeast. Large and DIPS are commonly steep, ~nd some veins show reversal in dips 
small folds. generally with northeast trends, are common, The along the stnke or down dIp. 
most prominent fold is near Chloride where .the ou~cr.op patter!l The ty~e of wall rock has had little effect upon the character 
of the amphibolite indicates a northeast-plungmg antIclme, PromI- ?f the v~ms . except ~hat some veins tend to branch more readih' 
nent joint systems., sheet ing, and small shear. zon~s, c?mmonly ! ~n amphIbol!:e than ~n gr~nite. Soft gouge bands, a fraction of an 
with northwest stnkes. are abundant: Faultmg IS Widespread I mch to several feet m wId'th, may be present on the hanging or 
and is usually well expressed I:>Y a promment system of :r:orthwest- footwal,l, .on both walls, or they may traverse the veins irregularly. 
trending fault fissures In WhICh many of the later vems are 10- ~any vems, however, are frozen to the walls. Wall rock altera-
cated. The dips of the fissures are generally steep, a~d nor~heast { tIon IS m~derate to slIght.. S~riciti.zation is the most common type 
dips predominate, In places the fault fi~sures ar,e m conJugate of alteratIOn, but locally ~IlIcificatlOn has developed along sheeted 
systems. The fissures show much branchmg and m a few places I and shear .zones. RhyolIte and granite are generally more in-
considerable horsetailing. Gouge and breccia, as well as numer- I tens.ely sIlICIfied t.han the basic dikes and amphibolite bodies. 
ous tear faults in the walls. are present along some fault fissure~. I' ~ynte commonly Impreg:r:ates the wall rock for distances rang-
The direction of the striations along the walls of the fa~lt.s IS mg from a fractIOn of an mch to several feet. 
nearly horizontal in places, but a greater num,ber of s~natIOns , The vem mmerals fall into three general groups : oxidation 
show dips ranging from horizontal to parallel WIth the dIP of the • products, products of do~nward sulfide enrichment, and priman' 
steep fault surface. . . (hypogene) ;mmerals. Mmerals of interest in the oxidized zon'e 

From the southern end of the dls~nct. northwest to the fol?ed are cerargynte, and, ~o ~ less exten,t, native silver, native gold. 
area near Chloride the fissures mamtam a general parallelIsm and cerUSSIte. ArgentIte IS the most Important ore mineral in the 
in strike . which is approximately at right ~ngles to the regIOnal secondary s,ulfide enri~hment zon~ . . In the early years of mining 
schistosity. In the folded area nea~ Chlonde! ho~ever, the fis- n:ost attentIOn was paId to the OXIdized and secondary sulfide en-
sures conform to the general directIOn of schiStOSIty. Here they flchment zones because of their precious metal content but in 
change first to a more nearly north strike, then follow the curva- \ recen~ years the base meta.ls of the primary zone have been the 
ture in the strike of the rocks to the north and west around the I most Important. ,The most Important ore minerals of the priman' 
axis of the fold so that i~ the extreme northwest part of the map- I z?ne are sphalente and galena, and, to a lesser extent, chalcop\:­
ped area the flssu'" stnke nearly due west. I nte. Gangue and less common ore minerals include quart'. cal-
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cite. manganiferous siderite, rhodochrosite , pyrite, molybdenite. 

argentite, tennantite. pearceite, polybasite, and stibnite. 

The ore shoots in the unoxidized zone are complex assemblages 

of galena. sphalerite. and pyrite in quartz gangue. Chalcopyrite 

is not nearly as abundant as sphalerite, galena. or pyrite; but at a 

few of the mines. such as the Pinkham, Midnight. and Keystone, 

a moderate amount of copper was recovered along with the other 

ores. Much of the \'ein matter is very low grade. Narrow stringers 

and small irregular masses of the valuable minerals may persist 

throughout almost the entire length of the vein, but they are too 

narrow to be commercially valuable unless their gold and silver 

con tent is high . A few quartz veins that are barren occur but such 

veins are short . :'-.1ost of the veins have not been explored to 

sufficient depths to warrant condemnation based on the low base­

metal content. 

Albert Lea gro up , 105 
Alpha group, <!6 

INDEX 

F ortun a min C'o 4:? 

American Zinc, Lead, and Smelt-
ing Co., 60 

Anderson, C. A., 64, 122 
Annie mine, 43 
Aravaipa district, 51 
Aravaipa mine, 56 
Arizona mine, 55 
Arizona Queen mine, 43 

Ga rdner mine, 28 
Globe district, 98 
Golconda mine. 139 
Goodenough mine. 137 
Gra nd Central mine, 56 
Grand P acific mine, 95 
Grand Reef mine. 55 

Athletic Mining Co., 51 

Bagdad a rea, 122 
Banner mine. 43 
Belmont mine, 94 

'1 Big Bug distr ict, 112 
Bisbee, 17 
Bullis group, 63 

Head Center mine, 56 
Helmet Peak mine. 49 
Hendricks mine, 28 
Hillside mine 122, 125 
Hogue, Wm, G ., 17 
Humboldt, 13i 

Ore shoots commonl~' range in widths from 1 to 4 feet, and .: Camden clai m 49 

lengths and breadths of 10 to 50 feet. Howe\'er, one ore shoot in ": Campbell min~, 27 

Irene or Liberty mine, 10i 
Iron Cap mine, 52 
Iron K ing m ine, 112 

the Tennessee mine extends 400 feet horizontally and 700 feet ~~ " Celia m ine. 43 

vertically. Reports on the inaccessible workings of the Golconda P- cCher1·lbsat , M13.' 138
C 

. hId d" . h T on Ines 0 47 
mme are t at one ore s 100t excee e 10 sIze any 10 t e ennessee Chloride. 138 ., 

mine. Commercial are has been reported at a depth of about 1,600 Chloride mine. 43 

Johnson area, 30 
Junct ion m in e. 27 

Klondyke, 51 

t . 

feet from both these mines, which are the two deepest in the ' CCochise district. 30 Lake Super'or d A . 

d ' t . t 
ollms mine 64 ' I an nzona 

IS rIC .. . . .. 
, Comstock-D~xt. . _ mIne, 89 

LocahzatlOn of ore bodIeS may occ~ . m', el ~lne . 12;), 128 Landsman grou!) 63 ,. 
- Ine a ~ 1 , 

of veins or where the strike of the vein changes, but these criteria Cooper. J oh n R. '30 M C . 

are extreme I\' gene~'al and none too trustworthv. Chalcopyrite ' : ' Copper, 17. 44 ' ~1~Mgam~ opper ~ompany, 85 

v 
• Cop . Ch' f . • u . rna mille 8;) 92 

and sphalerite sho\\' a tendency to increase with depth although Copp
per 

GI Ie mIne. 31 Mammot h a r~a Pinal Coun't· 63 

' . b f . 1 er ance m Ine 44 M ' ' ~ . 

exceptIOns occur, ChalcopYrIte has een ound 10 arger amounts COpper Kin a m' . B d ammoth mIne, Cochise dis-

nearer the. Mesoz,oic (?) granite intrusion thaI?- in. the ou~lying , area" 122, 12k
ne

, ag ad Ma~~~~'h 31 i ' 

areas, but mdlcatlons of pronounced lateral zonmg 10 the dIstrIct J' ~opper Kmg mille: Pima district,fjO trict 1T ·ne. Old Hat d ls-

are generally lacking. Also high silver content is present in veins op~ert Qutef mIne, Bisbee Martinez' Canyon area 8-

in the extreme southeast and northwest parts of the district, sug- Copn~: Q~~en 4m , P' Matchless mine, 43 , ;) 

gesting that the greatest silYer concentration formed at a con- district. 44 me, lma Mineral Hi~l or Cottonwood 

siderable distance from the main intrusive body. CCotronado Copper a nd Zinc Co., 31 Minearra~a'H~fl ' . , 

FC'TURE ECONOMIC IMPORTANCE 

The future economic importance of the district lies chiefly in 

the base-metal content of the veins. The majority of veins have 

not been explored sufficiently at depth to test the base-metal con­

tent, particularly the zinc content. From a geologic study of the 

veins in the district there is no positive reason for assuming that 

any of several other veins will not be as productive of lead and 

zinc as the Tennessee or Golconda veins. Future development 

work, particularly at greater deEtfis, on the many miles of veins 

in the district may disclose several veins that will prove to be 

!.,heir equal or better · 

o ton wood or Mineral Hill t " I mIne. P Ima DIS-
area, 85 ' !lct. 41 

COWboy mine, 137 :vrmeral Park, 138 

Creasey, S. C., 63 ~Inor mIne. 43 

Cuprum clai m 137 M:\,l ohawk mll1e. 66 
, 1 org,m mi ne. 50 

D fi 
Mountain Spr ' . -

e ance proper ty, 101 Mudd H S Il1g mme, 12;) . 136 

Democrat mine, 43 . , ,, 31 
Dings, M. G. , 138 Mule MountaIns. 20 

Dog Wate r mine 60 ' 
Dripping Spring' Mountains New Yea rs mIne, 66 

Duff, Grover, 46 . 88 No. 1 mi ne. Ara\'alpa distri ct. 59 

Eagl~-Picher Mining and Smelt- g~~ DHiCk ~in~, 123 , 131 
mg Co. 44 ' at dlstnct, 14 

Elsie claim. '49 ' OlIve Camp area . 42 

Esperanza mine, 43 OlI ve or OlJvette mine. 48 

Eureka district 95 p ' 
, apago mine, 39 

143 
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VIDANO CLAIMS 

Two and one-half miles nor th of Bagdad and west of the Hill­
side mine road (Fig. 38). several quartz veins. 3 inches to 1 foot 
wide. occur in the granite. They have a general north strike and 
steep dip east and west. Eight unpatented claims. Vidano 1 to 8. 
are held by annual assessment work by Bert Vidano. Several 
trenches. shafts. and short adits have been excavated along the 
yeins. Most of the vein outcrops are barren except for a little 
limon ite and malachite stain. Locally sulfides occur in the quartz 
and a shipment in 1936 of hand-sorted galena is reported to have 
contained gold, silver, and copper, in addition to the lead. 

CHAPTER XI.-WALLAPAI MINING DISTRICT, MOHAVE 
COUNTY, ARIZONN 

By MCCLELLAND G. DINGS~ 

INTRODUCTION 

The Wallapi mining district, northwestern Arizona, is in Moha\'e 
County about 15 miles north of Kingman. The district is about 

.• , _ _ . _ _ r11 "",;1.,,, wiele. trending- northwest obliquely 
across the Cerbat Mountains. It includes the principal- mmmg 
camps of Chloride. Mineral Park. Cerbat. and Stockton, all of 
\\'11 ich are nearly deserted. except Chloride. 

The topography is moderately rugged with maximum relief of 
about 3.500 feet ; the highest point is Cherums Peak. altitude 
6.973 feet. The Cerbat Mountains rise sharply from the detritus­
fill ed valleys bordering the mountains on the east and west. 

HISTORY AND PRODUCTION 

Betwcen 1863 and 1900 many of the deposits were discovered by 
prospectors in quest of sih'er and gold which occur in the oxidized 
parts of the fissure yei ns: the silver is commonly in very rich 
concent rations. Cerargyr ite, argentite, native gold, and galena 
were the principal ore minerals recover ed in the early days. Im­
pro\'ement in transportation facilities and in milling methods led 
to subsequent produc tion of base-metal ores. At first galena with 
a low sih'er content was mined. but later sphalerite also became 
an important ore mineral of the district. Zinc-lead production 
reached its peak during the years 1915 to 1917 when m etal prices 
were high and th ere was large-scale production from the Tennes­
see and Golconda mines. In October. 1917, a fire destroyed the 
Golconda mill and other surface equipment, and since then the 

'Published by permission of the Director, U .S . Geological Survey. Manu­
script received l\larch 31. 1949. A detailed report is in preparation pertain­
ing to the field work done in the district from February to June, 1943. 

~Geologist, U .S. Geological Survey. 
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mine has produced only on an intermittent and small scale. The 
Tennessee mine. however, has produced for many years except 
for occasional short periods during which operations were not in 
progress. 

There are about 225 mines, plus an estimated 1.000 shallow p its. 
shafts, and prospects in the district. Most of the mines are old 
and largely or entirely inaccessible. Only a few reached depths 
below the oxidized zone which commonly ranges from 50 to 200 
feet. 

The total value of gold. silver, copper, lead, and zinc produced 
in the district from 1901 to 1946 was $23,984.960.:l Several million 
dollars may be added to this total for the value of ore produced 
prior to 1901 when no accurate records were kept. The largest 
past producers have been the Tennessee and Golconda mines. 
whose combined output has accounted for about 87 per cent of 
the total value of the lead and zinc produced. , . 

GEOLOGY 

The rocks of the district consist of pre-Cambrian c: stall ir:e 
rocks, chiefly of granitic composition , cut by large r •. asses of 
Mesozoic (?) granite (Fig. 45) . Dikes are scattered throughout 
the area. Some are parallel to the prominent northwest-trending 
system of veins. but others trend i . .. .' 
ot volcamc rocks of probable Tertiary and Quaternary age are 
around the margins of the Cerbat Mountains but are not prese!1t 
in the area shown on Figure 45. 

The pre-Cambrian rocks consist of a complex of amphibol i:e. 
hornblende schist. biotite schist, chlori te schist, diorite gneiss. 
granite and associated pegljl1atitic bodies, granite gneiss. sch ist ose 
granite, granitic schist , and garnetiferous schist. Granite and 
amphibolite are the most widespread types. and the granite is 
predominant. 

The amphibolite, which is one of the oldest rocks in the area . is 
a dark green to black, fine to medium-grained rock commonly 
epidotized and cut by granite pegmatite in trusions. It is widelY 
distributed throughout the area but is particularly conspicuous 
near Chloride and in the lovv hills between Cerbat Can von ar.d 
Mineral Park Wash. -

The pre-Cambrian granites are represented by many types. 
Some of the bodies are distinct and separate intrusions but others 
are probably differentiation facies . Typically the r ock is lig!:.!­
gray, medium-grained, gneissoid granite containing a small 
amount of mafic minerals, chiefly biotite. Weathered surfaces are 
usually light buff, less commonly reddish brown. 

Near Mineral Park in the central part of the district a large 
granite stock has intruded the pre-Cambrian granites, gneisses. 
and schists. Its age is tentatively assigned to late Jurassic or earh' 

~Production data furnished by C. E. Needham, U.S . Bur. of l\lines. S al t 
Lake City, Utah. 



'. 

l 
~ 

140 UNIVERSITY OF ARIZONA BULLETIN 

Cretaceous. the same as the batholiths of California and western 
Nevada. The granite is essentially medium-grained. slightly 
porphyritic. and intensely altered, although there are many facies 
of fine or coarse grained granite . granite porphyry, porphyritic 
granite. and granite pegmatite. Numerous small stocks and ir­
regular bodies of greenish-black gabbro and associated diabase 
dikes occur most commonly in the southern part of the district. 
These are probably differentiation facies of the granite stock. 
Mineralizing solutions that formed the veins in the district are 
belie\'ed to be genetically related to the late Mesozoic (?) granitic 
intrusion. 

Dikes of man:..' different compositions are widespread. In thick-
ness they range from a few inches to 300 feet. Some extend along 
strike for onl~' a hundred feet or less whereas others, notably the 
rhyolites. extend for long distances (Fig. 45). The most abundant 
dike rocks are granite pegmatites of both pre-Cambrian and late 
Mesozoic ( ?) age. and dikes formed from them are usually nar­
row and of shor t late ral extent. Aplites are not common. Other 
dike r ocks. some of which are abundant locally, include lampro­
ph yre . andesite. diabase. porphyritic granite. granite porphyry, 
and rh:,,'olite. and are probably differentiation products of the late 
M esozoic (?) intrusion. 

The structure of the rocks is complex. Gneissic and schistose 
structures are common, .... ... _ :L. _._;1"~~ ~rwth. 
east with steep dips either northwest or southeast. Large and 
small folds. generall)' with northeast trends, are common. The 
most prominent fold is near Chloride where the outcrop pattern 
of the amphibolite indicates a northeast-plunging anticline. Promi­
nent joint systems, sheeting, and small shear zones, commonly 
with northwest strikes, are abundant. Faulting is widespread 
and is usually well expressed by a prominent system of northwest­
trending fault fissures in which many of the later veins are lo­
cated . The dips of the fissures are generally steep, and northeast 
dips predominate. In places the fault fissures are in conjugate 
systems. The fissures show much branching and in a few places 
considerable horsetailing. Gouge and breccia, as well as numer­
ous t ear faults in the walls , are present along some fault fissures. 
The direction of the striations along the walls of the faults is 
nearly horizontal in places, but a greater number of striations 
show dips ranging from horizontal to parallel with the dip of the 
steep fault surface. 

From the southern end of the district northwest to the folded 
area near Chloride the fissures maintain a general parallelism 
in strike , which is approximately at right angles to the regional 
schistosity. In the folded area near Chloride, however, the fis­
sures conform to the · general direction of schistosity. Here they 
change first to a more nearly north strike, then follow the curva­
ture in the strike of the rocks to the north and west around the 
axis of the fold so that in the extreme northwest part of the map­
ped area the fissures strike nearly due west. 
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The age of the faulting that produced the prominent northwest 
fault fissures is not known. The fact that the faults cut the old 
gneissic and schistose structures and in turn are filled, or partly 
filled , in many places by late Mesozoic (?) dikes and vein material 
indicates that the initial, and probably most intense, moyement 
occurred after the gneissic and schistose foliation was developed 
in the pre-Cambrian complex and prior to the late Mesozoic (?) 
intrusion. Brecciation of the vein material in a few places indi­
cates that some movement occurred at intervals throughout and 
following ore deposition. This movement is believed to have been 
largely a minor adjustment along the relatively weak northwest 
fault fractures. Additional faulting, believed to be younger than 
the minor adjustments along the northwest fault fissures . occurred 
in a few places; this faulting was of minor importance and is most 
commonly expressed by crosscutting faults of small displace­
ments offsetting the dikes and veins. 

t 
ORE DEPOSITS • 

The ore deposits occur in quartz veins filling the fault fissures. 
The width of the veins ranges from a few inches to about 35 feet 
and averages 3 to 4 feet. In a few places the deposits are in lodes 
which rarely exceed a width of 50 feet. In length the veins range 
from less than 100 feet to almost 2 miles (Victory vein) , alld the 
aggregate len!lth of the veins in_the di- ·-;·· , .. 1... ... . 0::' _;1_._ 

Dips are commonly steep, and some veins show reversal in dips 
along the strike or down dip. 

The type of wall rock has had little effect upon the character 
of the veins except that some veins tend to branch more readily 
in amphibolite than in granite. Soft gouge bands, a fraction of an 
inch to several feet in widllh, may be present on the hanging or 
footwall, on both walls, or they may traverse the veins irregularly. 
Many veins, however, are frozen to the walls. Wall rock altera­
tion is moderate to slight. Sericitization is the most common type 
of alteration , but locally silicification has developed along sheeted 
and shear zones. Rhyolite and granite are generally more in­
tensely silicified than the basic dikes and amphibolite bodies. 
Pyrite commonly impregnates the wall rock for distances rang­
ing from a fraction of an inch to several feet. 

The vein minerals fall into three general groups: oxidation 
products, products of downward sulfide enrichment, and primary 
(hypogene) minerals. Minerals of interest in the oxidized zone 
are cerargyrite, and, to a less extent, native silver, native gold. 
and cerussite. Argentite is the most important ore mineral in the 
secondary sulfide enrichment zone. In the early years of mining 
most attention was paid to the oxidized and secondary sulfide en­
richment zones because of their precious metal content, but in 
recent years the base metals of the primary zone have been the 
most important. The most important are minerals of the primary 
zone are sphalerite and galena, and, to a lesser extent, chalcopy­
rite. Gangue and less common ore minerals include quartz. cal-
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cite, manganiferous siderite, rhodochrosite, pyrite, molybdenite, Fortuna mine. 43 

argentite, tennantite, pearceite, polybasite, and stibnite. 

The ore shoots in the unoxidized zone are complex assemblages 

of galena. sphalerite, and pyrite in quartz gangue. Chalcopyrite 

is not nearly as abundant as sphalerite, galena, or pyrite ; but at a 

few of the mines, sLlch as the Pinkham, Midnight, and Keystone, 

a moderate amount of copper was recovered along with the other 

ores. Much of the \'ein matter is very low grade. Narrow stringers 

and small irregular masses of the valuable minerals may persist 

throughout almost the entire length of the vein, but they are too 

narrow to be commercially valuable unless their gold and silver 

content is high, A few quartz veins that are barren occur but such 

veins are short. Most of the veins have not been explored to 

sufficient depths to warrant condemnation based on the low base­

Albert Lea group, 105 
Alpha group, 46 
American Zinc, Lead, and Smelt-

ing Co., 60 
Anderson, C. A., 64, 122 
Annie mine, 43 
Aravaipa district, 51 
Aravaipa mine, 56 
Arizona mine, 55 
Arizona Queen mine, 43 
Athletic Mining Co., 51 

Gardner mine, 28 
Globe district, 98 
Golconda mine, 139 
Goodenough mine, 137 
Grand Central mine, 56 
Grand PaCific mine, 95 
Grand Reef mine, 55 

metal content. 

Bagdad area, 122 
Banner mine, 43 
Belmont mine, 94 
Big Bug district, 112 
Bisbee. 17 
Bullis group, 63 

Ore shoots commonl? range in widths from 1 to 4 feet, and ' Camden clai,m 49 

lengths and breadths of 10 to 50 feet. However, one ore shoot in , ~ Campbell min~, 27 

the Tennessee mine extends 400 feet horizontally and 700 feet ';" Celia mine, 43 

Head Center mine, 56 
Helmet Peak mine, 49 
Hendricks mine, 28 
Hillside mine 122, 125 
Hogue, Wm. G. , 17 
Hum boldt. 137 

Irene or Liberty mine, 107 
Iron Cap mine, 52 
Iron King mine. 112 

J ohnson area, 30 
Junction mine. 27 

• . 
verticallv, Reports on the inaccessible workings of the Golconda ... CChe~lb at , M13, 138 

, . h h d d" , h T I son mes Co 47 

mme are t at one ore soot excee e m SIze any m t e ennessee Chloride , 138 " _ 

mine. Commercial ore has been reported at a depth of about 1,600 Chloride mine, 43 Klondyke, 01 

feet from both these mines, which are the two deepest in the ., - CCochise district. 30 Lake SUperior d A " 

d ' t ' t 
F ollms mme 64 ' an llzona 

IS rIC . , , , " " . .Comstock-D~x . ' _ mme, 89 

I l:;uca-hzatIolI of Ol e bodieS may occur at mt@r-se~ '.:-:.. .. ' Centen tie fl m'ilt~t ~me, 120, 128 Landsman group, 63 ..-; 

of veins or where the strike of the vein changes, but these criteria Cooper, John' d, '3~ M C 

4 

• • 
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~ I 
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are extremelv general and none too trustworthv, Chalcopyrite Copper, 17. 44 ' M
agmn opper ~ompnny, 85 

" " Copp Ch' f ' ngmn mme 80 92 

and sphalerite sho\\' a tendency to increase with depth although Copp er Gl Ie mme, 31 Mnmmoth a r~n , Pinal Count, 63 

exceptions occur. Chalcopyrite has been found in larger amounts Copp:~ Kfnn;e :tne. ~4 d Mammoth mine. Cochise dis~ ' 

nearer the, M~soz.oic (?) granite intrusion thaI?- in. the outlying area., 122. 12~le, ag nd Ma~~~\'h 31 , , . 

areas, but mdIcatIOns of pronounced lateral zonmg m the dIstrIct ~opper Kmg mIne, Pima district (i0 trict 1Tme, Old H at dls-

are generally lacking. Also high silver content is present in veins op~~rt Quteen mme, Bisbee' Martinez' Canyon area 8-

in the extreme southeast and northwest parts of the district, sug- Copn~: Q~~e~4, P' Matchless mine, 43 ,0 

gesting that the greatest silver concentration formed at a con- dis trict, 44 mme, lma Mmeral Hill or Cottonwood 

siderable distance from the main intrusive body. CCoronado c opper and Zinc Co" 31 Min::a
e
t'H

8rl ' , , 
ottonwood 01' Mineral Hill ' 1 mme. Plma D15-

FUTURE ECONOMIC IMPORTANCE 

The future economic importance of the district lies chiefly in 

the base-metal content of the veins, The majority of veins have 

not been explored sufficiently at depth to test the base-metal con­

tent , particularly the zinc content. From a geologic study of the 

veins in the district there is no positive reason for assuming that 

any of several other veins will not be as productive of lead and 

zinc as the Tennessee or Golconda veins. Future development 

work, particularly at greater depths, on the many miles of veins 

in the district may disclose several veins that will prove to be 

their equal or better. 

area, 85 ' tnct, 41 

Cowboy mine, 137 ~Ineral Park, 138 

Creasey, S. C., 63 mol' mme. 43 

Cuprum claim 137 MMohaWk mme, 66 
, I organ mille, 50 

D fi 
Mountain Sprin ' -

e ance property, 101 Mudd H g mme, 120, 136 

Democrat mine, 43 ' . S" ,3 1 
Dings, M. G., 138 Mule Mountams, 20 

Dog Water mine 60 N, 
Dripping S pring' Mountain ew Years mme. 66 
Duff, Grover, 46 s, 88 No, 1 mme, Ara\'aipa distric t , 59 

Eagle-Picher Mining and SmeIt- gi~ DHick min~, 123. 131 
ing Co" 44 ' at dlstnct. 14 

Elsie claim. 49 OI~~e Camp area , 42 

Esperanza mine, 43 Olt\ e or Olivette mine, 48 

Eureka district 95 p, 
, apago mme, 39 
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ORIGIN OP CERTAIN RICH SILVER ORES NEAR CHLORIDE 
AND KINGl\1..-\N, ARIZONA. 

By En;:;ox S . BASTIN. 

INTRODUCTION. 

Thc mineral dcposits of the CerlJnt JIollnta ins Let"'cen Kingmun 
and Chloride, in north'western _\.rizona, were described b~' Schrader 1 

in 1009. The writer visited som c of the silyer Illines ,und prospects 
of the Cerbat Mountains in HH3, in the cOlme of a study of si lyer 
cnriclunent undertaken by the United States Geological Sun-ey in 
Illany mining camp s of the ,,'estern united States. The \\'ork of 
preparing the results for public,ltion has been d elayed by the \\"a1' 

Fwt;T.F. ~ . Primary (hypogene) intergrowtll of proustite with tennantite and other causes . 
. , ami fluartz. J:m~iJ'e ~o. 2 ~lline: ~ hlor,i cl:, Ari~: __ _ -:_ :_:-_:~__ : The practical application of the r esults lies in the determination 
.>. Ilep!acement lOt proustlte b~ natne sll\ el. Geoloe \\a~hlUotoll "....... £ tl t t t b' 1 tJ 1 'l . I f tl 

I · '1' . I I' .1. \ " L... 0 le ex en . 0 \ f I~l le severn SI \,er 1111ner:1 SOle ore are calm, ., 11leln n I ", "UZ_________ _ ' Q. . 
4. Contnd relations "E prollstite and sphalerite with galena, ,.c; secondary or pl'lmary and hence to what extent they are likely to 

QU('cn Dee mille. )1,11,'1<11 J'ar~" ,\ri,z---------- ------------ . '5 play out at moderate depths or to persist below the reach of surface 
G. I'rilnaJ',I' .n • .\p~~~n?);. :l~i;ociatir.in "(if p,:()tis.ti~e \l'lil; . fen nanti te. (;J processes of alteration. The results are summarized at the end of the 

Quet·; ' . ,: p<"i ille, :l1ineral .1".11'1." :l.ri7. ____ _ :._ ~ __ ..: __ :. .. - -.--- -- CO report. 
u. PWllstitp Cl'"ml.·ol witlt inc·!lis i.:>n:;·.i;( .~{lltalerite alit!' ch,ik.)py· ~ .. r ' . 

rite a nt! iHl"derinc: tennanltl) E-;~e ,,'ti:tl l\' (ree from sudl in. C The mmes descnbed were r eached from h.mgman, on the 11l<11n 
c ll1~illn;: , ~! ; 1 " "'11 0 '1'') mine, :\Iincral Pn rk·. Ari,. __ ~ .__________ ~ line of the A tchison, Topeka 8.:: Santa Fe Rail"ay, and from . Chloride, 

7 . Inclusion;'; lOr I'r i ,I;[lr; pr:)L1 stit~. in .:;-!1.I ~lJ::l. :. '9',!ePJ\ B.ee mine, :§ the terminus of a sh ort l'tlilroac1 hne from Kingman. 
:\1 iller" I Pa rk. .\ ri L .. ___ .:.: ___ L _______ !.;._~.:._ '~ ------------_ 

8. \'cinlet:; 0[ proustite [Oll~\"i·il\;,:· ciea\'age pi alie:-; in gulena and 
c() ntHd~ 11l-'(\\'\' cn ga len,] and quartz, Queen nee mine, 
:11 inerH I P,uk. .\1' iz __________ ----------------- - ----------

D. l'rimnry (lLyp,,;;ene) intergrowth of proustite ;lIld pearc'eite 
wi th rennantite', Kay mine . .\lineral 1'ark, .\riL __________ _ 

10. J'rilllHI'Y int er::-ro\\,th of pl'ousrite \\'ith tenn<lmite, sphalerite, 
etc .. :\Iinera I Park, .\riz _______________________________ __ _ 

11. l' rimHry as::;nciatioll of llroust itc an(1 tennanlite. :\linel'lll Park, 
,\ riz __________________________ ________ - --- - - ---- ------- - iJ 

12. Primary prou;:tire in association with ga lena, tPnnantite, and 
fll1nrt7. , Cllpel mille. Stockton Hill. Ariz____________________ 3 

KOTE.-Ov.-ing to the fflCt t!tnt only a few paper" were ayailable for th 
.. ComribmillllS to economic geolu;;y" for ID2::l they will be combined wit 
those for 19~4 in a :;i'llgle \'olume, anel no ;:eprrate \'olume for 11)23 will h 
published. 

II 

GENERAL FEATURES OF THE .AREA. 

The area here considered is arid, with hot summers and mild win­
leI'S. The anllual precipitation is about 5 inches, almost n~\'er in t he 
forlll of sno" ·. The area is for the most part treeless, and its vegeta­

- tion is of desert types. 
l"'~ .~. The Cerbat ~Iollntains constitute one of the numerous desert ranges 
. ' of nearly north-south trend that form a characteristiefeature of the 

:.; Great Basin topography. In the parts of the range under discussion 
t--:.....! he altitude ranges between 4,000 and 6,000 feet. 

-:-- The Cel'bat Mountains consist in the main of pre-Cambrian igneolls 
anclmetamol'phic rocks, and these for111 the wall rocks at all the mines 

'Schrader, F. C., ~liDera l depOSits of the Cer DaL Range. Black ~lo ulltain". and Grand 
.: Watih Cliffs, :.uohave County, Anz.: C. S. Geo!. Suney Bull. 39i, 1909. 

17 



18 CO~TRIBUTIOXS TO ECONOMIC GEOLOGY, 1023-24, PART 1. 

yisited. Kear Kingman and along the " estern flank of the range 
occur rhyoli te~ andesite, and other yolcanic rocks of Tertiary age. 
The familiar desert "ash occup ies the valleys that flank the moun­
tains. 

The ore deposits of the Cerbat Mountains are yeins of prevailingly 
northerly or north \\"esterly strike and steep dip. All those studied 
haye Geen "orkeel mainly for their silver content, although minor 
amounts of gold "ere present in some. A fc"· veins "orked mainl~' 
for thei·r base llletals " ere not included in this iunstigation. The 

:' 
SILVER ORES XEAR CHLORIDE AXD KIXG:\I.\.X, ARIZ. 19 

with the average chlorine contellt of surface "aters close to the 
NC'w Engbml coast, which is about 6 parts per million . ~ For com­
parison may be cited the chlorine content of G5 parts per million:; 
·in descending llline "aters in the ,Yest End mine (500-foot level) 
at Tonopah, X e\·., and of 127 parts per million -I in similar 'waters 
of the ' Comstock lode, XeY. Both these Xe\·ada \<;atel'S occur in re­
gions climatically much like the Chloride-King man area. 

DETA.ILED DESCRIPTIOKS. 

nins are belie\'ed by Schrader to haye been formed in Tertiary time DISTAFF MINE. " 

and to be connected in origin "ith the granite porphy ry of the area. The Distaff llline is aGout three-quarters of a mile east of Chloride. 
The bulk of the sih-er produced in this area in the se venties and The shaft is on the sO llthwest slope of a small hill, and the shaft 

eighties came from oxid ized ores extending from the surface to collar is about 2;')0 feet aboye the level of the plain on "hich the 
depths Yllrying from 50 to 300 feet. Cerargyritc (hom silnr) and to"n is situated. 
natiye sih'er "ere the dominant silyc1' minerals of these ores. In The wall rock is somewhat o-neissic crranite, and the \'ein, 2 to 3 

<:> '" • 
the lower part of the oxidized zone ruby silver (proustite) \<;as COlll- feet in width, is nearly \'ertical and strikes nearly north, about parallel 
monly present, in places so abtIDdantly as to consti tute Yery rich ore. to the folia tion in the granite. The vein has been traced for about a 
~Iost of the silnr veins were worked to depths of only a few hunch 'eel mile. The principal surface indications of the presence of a vein are 
feet and in IDl3 had been idle for many years. F ew workings could stoweral Gands of w'hite qllartz 1 to 3 inches in \y idth. ,Yhen this 
be entered, and sa mples of the ores were obtained mainly from the 'qllartz from the surface is broken it is occasionally found to inclose 
dumps or were generously donated by fGrmer operators from their pyrite, but commonly small limonite-stained cHyities mark the origi-
personal collections. Specimens of the rich oxidized ores " ere not nal position of the pyrite grains; in adJition there is stainin~: \'Iith 
available, and the ;;;e <: tll clies t h ere£or~~.l.m.()st wholly to the- HIlOlll e a ong ractures tl'll\'ersing thc "ein iU1I1 the granite. There 

I' sulphide ores. is no heavily iron-stained gossan or " iron hat." 
The reasons for the sllspension of mining on most of the siher The Distaff shaft 'was reported to be 2G::> feet deep, with short 

), 

il 
i 

veins \Yere probaGly complex. Foremost., perhaps: \yas the rapid de- lenls at 100, :200, and :250 feeL At the time of visit the mine was 
cline in the price of silYe1' between 1SS5 ,wd 1S!)5. To this W,tS added idle ancl the \yater stood about 220 feet below the collar of the shaft-
the fact that the sulphide ores " ere in general not as rich as the that is close to the level of the fl ats bordering the hm on which the 
oxidized ores and \yere more costly to mine. Resumption ot mining mine i~ situated. 
during the recent period of high silver prices has perhaps been hin- All ore abo \'e the %O-foot leYel is reported to have shown oxicb-
tIered by a fear tha t the best of the ruGy si l yer ores also o\yecl their tion. Hom silver (eerargyri te) was the principal si h'er mineral 
richness to enrichment by waters of surface origin, but as indicated from the surface to depths of 100 to 150 feet. :latiY(' silyer \\' uS 

on page:; 3G-39 this belief appears to ha ye no just ification in fact. most abundant somewhat deeper; some OCCULTed on the 100-foot 

CHLORIXE IN SURFACE "WATERS. 

The abundant tlenlopillent of siher chloride in the oxidation of 
the ores of this desert ,trea suggested the testing of the surface 
\<;aters for chlorine by neutralization "ith si lver nitrate tablets of 
knoml "eight in the presence of all indicator. Because most of the 
streams are intermittent only one good opportunity presented itself 
for such a test. The water of a stream in Tennessee ,Yash , a quarter 
of a mile east of the Elkhorn shaft, was collected at it point where 
it emerged from a dry wash. This "atel' carried about 80 parts 
per million of chlorine, a large content as contrasted, for example: I 

lewl, but most of it bet-ween the 200 and 250 foot leyels. Schrader 5 

mentions the. occurrence of slabs of native silver many pounds in 
weight. A specimen in the collection of J ack Lane at Kingman 
sho\yed a slablike mass of native silver one-eighth of an inch thick 
along a fracture in sulphide orr. ,Vire silw l' OCCUlTed in small vugs 
in this ore. 

'Jackson, D. D., The nor'm a l distriuutiou of chlor ine in the Datural water~ o f Xew York 
aD u Xcw Englant!: C. S. Geo!. Sun'ey \Yatcr ,l:;upply Paper l ·H, l ~O;:;. 

3 Ua s liu. E. S .. and Lan!')", F. D., GeD~is o f tbe ores at Tonopah, Xev.: U. S. Gev!. 
Suney P rof. l'uper 104, p. ~0. l!llS. 

, Uas lin, E. S., llOIl;lDZU. ores of the Comstock l ot.l~, nq,;illi:1 City, ",e •. : 1::. S. Genl. Sur, 
.ey Uull. 73'':; , p. GO, 102:!. 

'Op. cit., p. GO. 
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In ore from the bins argentite was noted in byo associatiolls­
(1 ) in scattered thin fungus-like patc1lcs along fractlll' c::; ill 11noxi­
dized orc, and (2) intimately associate(l with IJl'oustite ,mel pearceite 
in qUHrtz-lined yugs in unoxidized ore; some of this argentite is \\"ell 
crystallized. In one specimen from the 250-foot leYel small octahe­
dral crystals of argentite show quartz crystals coat ing them or im­
planted on them. ~linute lLmOtlllts of chalcopyrite allli sphalerite 
:He intercrystallizecl in places with th is argentite. and a 11 three lIlin­
ends should appa rently Le intl' l'pretell as primal'.\' (hypogelle), 
whereas the argentite occurring in fungw;-like patches along frac­
tures is prqbably secondary (supergene ) . 

Proustite was notell in ore f rom the 250-foot le\'el in irregular 
masses as large as the enu of a mall 's thumb, in places "'ell crystal­
lized. It is intimately intercrysta ll izell \\" Lth quartz, sphalerite, and 
pyrite and has eyery appearance of being contelllporary wi th them 
and primary. 

1\. small specimen from the ore Lins ~ho \\'s a nry fine intergro\\"th 
of proustite, pearceite, and chalcopyrite Lorllcring an association of 
base -metal sulphides, llla inly sphalerite and pyrite. The 5il \'t~ r 
minerals and chalcopyrite were clea rly the latest to crystallize; they 
interlock, howe \'er, with the base-metal sulphides and are Lelieveu. 
to be la te primary (hypogene) . The primary origin of the proustite 

-;d i~nfil'1l1P(1 ll\.~ th p Illif')'nc::.('( ln.il""\ c.- tlI11\" n4! ., C l ..... ,.,..·. ; ulnu ~H 
- .l.~ -- ~--- --J ~ - n UpC;CLi1"'''''1r-- :.L~-':.J.lI.l L.1H,:': -uT'1:"" 

bins. The main portion of a 3-inch veinlet shown by this specimen 
is a granular aggregate of galena, sphalerite, allcl pyrite, but next 
one wall is a qllarter to half an inch of gray qua.rtz carrying scat­
te reu. grains or crystals of chalcopyrite, proLlstite, aml pearceite. In 
the polished spec imen some areas of ga lena lie wi thin 1 millimete r 
of areas of pure p rollstite, Lut tarnishing of the galena \"i tlt hydro­
gen peroxide S] lO\\'S lliat it has not Leen replaced e\'en incipiently 
by proust ite or other minerals. In places prollstite is intercrystal­
lizell wi th chalcopyrite \'ery intimately, The contacts beh,een these 
two minerals arc crystal faces and not the ragged contacts usually 
deyeloped by the replacement of one metallic mineral by another. 
Furthermore, the chalcopyrite areas in one place s1l0\' a r adiating 
arrangement. 1\ either mi neral forms veinlets in the other. The 
two minerals arc interpretell as contemporary and primary (hypo­
gene). 

To summarize. the eyidellce obtained at this mine bearing on the 
origin of the rich sih-er ores: The zone of oxidation is 200 to 250 
feet deep. ,Yithin this zone oxidation of sulphides has been only 
partial, and no heayily iron-stained gossan has been Je\'eloped. From 
the surface to depths of 100 to 150 feet the dominant sil\'Cl' mineral 
appears to haye been hom sih'er (cerargyrite). This mineral, here 
as everywhere else, is n product of weathering. Lower down, from 
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depths of 100 to 250 feet, native'sil,er mlS abundant. It occurred 
as plates in fractures and as wires and teeth in yugs. Its di sappear­
ance in depth sho\\"s t.hat it also was a prolluc:t of near-surface oxida­
tum. Some argentite occ urri1lg along fra clllres is also probably a 
result of alteration ncar the surface. 

Primary (hypogene) minerals notecl are quartz, pyrite, sphalerite. 
galena, chalcopyrite, prollstite. pearceite, nml probably argentite, 
Evidence of the prilllary origin of the si l\"er minerals is fonnd in 
the entire absence of replacelllent phenomena in ores in " 'hich these 
minera.1s are a.bundant. The silver minerals can not reasonably be 
reganlec1 as haying completely replaced older minerals, inasmuch as 
galella adjacent to thelll is wllOlly unrepbced. Galena is one of the 
nl incrals most readily replaced by siher wi nera Is in the process of 
down ward enrichment. Prima,l'Y origin is also illc1icnteJ by the in­
timate. contemporaneo us intergrowth of pronst ite with chalcopyrite, 
a mineral formed only rarely ill pi'ocesses of downward enrichment. 

EMPIRE MINE. 

The Empire mine, about 2 miles 'north-northeast of Chloricle, was 
not I"isitecl by the wr iter, but a spec imen of rich si lwr ore from a 
depth of 150 feet on the vein was presentell by the owner, Mr. E. F. 
Thompson, and was stud ied in detail. 

The specimen is unoxidized all d carries pyrite. arsenopyrite, quartz , 
sphalerite, galena, tennantite, and prollstite. It s1l0,,\s the. entire 
width of a L~-inch vein, In tIl e median portion of this vein ten­
nantite. pl'oustite, and quartz are the dominant minerals, but there, 
is complete gradation from the sih'er-rich centra l portions to the 
border portions carrying mainly the base-metal sulphides. 

Microscopic study shows that the pronstite and tennantite arc 
I 

commonly intergro\yn and that the prollstite-tennantite contact shows 
tlte crystal outlines characteristic of tennantite, as is show n in 
Figure 2. The proustite can not therefore ha'-e replaced tennantite, 
nor is there any e\'iclence of replacement of any sort in the polished 
specimens. The galena "When tarnished with hydrogen peroxide 
sho"s absolutely no replacement by olher minerals. Evidence of the 
pt'imary (hypogene) character of the p roustite in this specimen 
appears to be conclusin .. 

GEORGE WASHINGTON CLAIMS. 

The George ,Yashington group of claims, in }Iinernl Park, about 3 
Illiles southeast of Chloride, "as in 1913 being developed through a 
tunnel then 300 feet long, The vein exposed in this tunnel \yas nearly 
yprtical and had ~t st rike of N. 40° 'Y. ·Widths up to 3:!i feet were 
noted. The dominant \'e in minerals are quartz and pyrite, but silver 

II 
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mineralS are present in fair a.bundance in about 1 foot of the vein 
thickness next the southwest wall. The yein walls, which are granite , 
sItuw ,tlteration of the feldspars :lnd carry llisselllinated small crystaL; 
of pyrite. 

The workings are all shallow, Hen the face of the tunnel attaining 
a vedical llepth of only about 80 fee t below the surface. E\'en at 
these slight depths, ho"-eYel', much of the ore, because of its dense, 
fine-grained texture, is unoxiclized. Oxidation is limited to the illl ­
lllPlliate yicinity of fractures trayersing the ore and comlllonly does 
not extencllllore than 1 or ~ centil1leters frOlll such fractures. 

Imm. 

FrC(;RfJ ~.-PrimnrJ' I hYP<1;;e Dl' ) int~r;.:cowth or prottstitc with t('nnantite and quartz. 
Elllp it'e Xo. ~ minr. Ch loride .. \riz. 

Ore obtained near the face of the main tunnel is reported by the 
operators to have assayed $li5 to the ton, mainly in silnt'. _\..ssays 
of $240 a ton "ere reported from lesser depths on the win. 

Three specimens of the richest ore were collected for detailetl 
study; olle ca llie from a depth of 5G feet and the others from llepths 
of about SO feet. In most respects these samples are similar. All are 
fine-grained grayish aggregates of quartz carrying scattered sul­
l'hille:; in grains that rarely exceed 1 millimeter in diameter. Oxida­
tioll is confined to fractlll'es and to the 1 or ~ centimeters of ore adja­
cent to t bem. Vugs are rare in the nnoxillized 01'C', but a fe\\' as lIlnch 
as 5 millimeters across \\'('re noted. 

The primary ore minerals identified, in the 'approximate order of 
aLundance, are quartz, pyrite, p1'ollstite, chalcopyrite, arsenopyrite, 

.:1,. '. 
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polybasite. and sphalerite. The seconclar~' minerals noted are natiye 
sil \'C l' and coyc llite. 

E\'idence of the primary (hypogene) or igin of the sih'er minerals~ 
pl'ollstite and pol~·bas it e. thongh negati\'(~ is cOlwincing. It consi,.;ls 
in the al)sen~c of ally suggestion that these silnt" minemls I~ave re­
placed older millern Is. The relatinly large unmixed areas of Pl'OllS­
tite or polybnstite must either be primary or the results of complete 
replacement of older minerals. III places, howeYer, they occur ad · 
jace nt to C'hakopyrite that has been peripherally replaced by co\'el­
lite. Complete replacement of some older mineral by Pl'oustite and 

~ 
Fr"UtE :l.-f:cplacement of proustlte by nati\"e silver, Geo l'ge "-a~hington cla im. )liuern l 

P a rk . Ariz. 

polyuasite is hal'lll,\' cOlllpatible with the incipient replacelllent of 
chalcopyrite by covellite close by; it is much morc probable that the 
::;lliphosalts of sih-er are a primary depOSIt from the same solutions 
that deposited pyrite, chalcopyrite, qunrtz, and the other lUldoubt­
edly primary Huncrals. 

. ~\..ddecl indicat.ion that the proustite and polybasite are primary 
is found in their replacement neal' small open spaces in the ore by 
llati"e silver, after the fashion sho,,-n in Figure 3. These l'rplnce­
lllellt deposits are confined to porous :lnd so mewhat oxidized portions 
of the ore and are dearly the result of alteration by ,·Yaters of surface 

C355() °-24--2 
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ongm. In degree the replacement of proustite by silver is com­
patible with that of chakopyrite by coyell it e in the same specimen, 
anJ both are attributed to de::icelllling oxicl ihing solutions. 

The sih·er content in the specimens exalll inell is therefore ill part 
primnry,in proLlstite alltl polybasite)anc1 in parts('condary,asnativc 
sih-er. The prilllary si1\·er content is high- sulHcirnt in itself to 
produce lL rich siher ore. Such abul1Llance of primai-y sulphosa1t::i 
of siher in ores from dE'pths of only 50 to 80 feet is ul1u::iual but is 
due to the dense, highly qnartzose, fine-grained natUl'e of the ore, 
which narrowly limits oxidation and enr ichment to the illllnediute 
vicinity of fractlll'es. 

RURAL AND BUCKEYE MINES. 

The Rnral and Buckeye mines are about 1t miles northeast of 
~lil\eral Park and are a few hundred feet apart on the same vein. 
The wall rocks are granite gneiss and schist of pre-Cambrian age, 
intruded Ly dikes of much younger granite porphyry. The vein is 
nearly vertical and from :2 to 8 feet ,,·ide. All "orkings were ina<;­
cessible in H113, the mines h~n'ing been idle for many years. Ground 
water stood at a depth of about 50 feet below the collar in the lluntl 
shaft. 

Ores seen on the dumps sho\\"ed pyrite, arsenopyrite, and quartz 
as the donunant mmerals, with chalcopynte, sphalerite, and galena 
subordinate. K 0 silwr minerals ,yere seen on the. clump, but native 
silver is abundant in specimens from this mine seen at Kingman. 
One specimen in the collection of E. F. Thompson shows a mass of 
nearly solidnatiYe sih ·er H inches across. 
Th~ foll0'Ying records sl~ow the tenor of the richer ores: 

TCllO!" uf .'<IIl clti ll!! (,rcs .~hifll)c<l frolil. Rilral (l//rl Bu('kcyc )t/in c.< in 1-'.'\li-07. 

);ot Silwr Gold );et Si1Y('r Gol'l 
wright (Olmcps (ounc€'s woi~ht (ouocp:-; (ounces 

(poumb). per lon). per lon). (pounds) . por ton). per Lon ). 

H,IJ.1-1 i1:2 fi.13 29.&;2 ~6ti 5. &5 
f,; U·" -1-10 :!.66 21: 1116 :!IU -I. no 

I ~: O~!J ZOO 2 .. 1,> 72 ,680 -lSI) S.25 
~S ; ai6 -1;0 U.16 10, 212 4-12 ~. 16 
2:: , 575 11~ -I. !JO 27, 142 17~ -1 .70 
30, g91} ISo 6.05 87 4, ,!ti7 -I. SO 
y.oVS 1(1') ,j.12 167 -1 , 02-1 5. 35 

21),31-1 73 ;.29 

QUEEN BEE MINE. 

The Queen Bee mine is in the northwestern part of the ~Iineral 
Park district, close to the cut-off trail to Chloride. The mine is 
omled by James n. rncopher, of Mineral Park to whom the 
writer is indebted for nluable information and specimens. The 
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property when visited in 1913 had been idle for many years, and 
none of the w·orkings could be entered. The main sha.ft, 225 feet 
deep, ,,·as filled with ',ater within GO feet of the surface. 

The wall rock at the mine is mica schist of pn,-Cnmbriun agc . 
The ore is said to be somewhat oxidized to a depth of about TO feet. 
The fo llowing llIinerals wel'P noted in specimens from the mine 
dUllIp and from ~[r. Uncapher's collections : 

Primary (by]l,,~elll'): QUHrtz. pyrire, :1r~enol'~Titc, mangauiferous siLll'rite, 
calci re (white), ~phnlerite. galeua, tPuoalltite. chalcopyri te. proustite. pearceite 
(probably primary), nr~elltite (pmbnb ly ill part p ri mary). 

Sf'cundary (supergene): .\rg-L'lltire, llatiye silyer. ce rargyrite (reported by 
Schrader 'j. 

The prollstite abundant in many of the ores from this mine ap­
peal's dearly to be lL primary (hypogene) mineral deposited from 
the same mineralizing solutions that deposited the COllllllon base­
metal sulphides; the evidence for this conclusion is given below. 

In one specimen ~tudied a piece of prollstite three-fourths by three­
eighths by one-half inch in dimensions was intercrystallized with 
quartz and ferruginous calcite, all three minerals interlocking and 
lun·ing apparently been deposited contemporaneously. In one speci­
men in ~Ir. Uncopher's collection prollstite in YllgS is wholly inclosed 
by calcite. Other well-formed crystals of prollstite are coated with 

..A. particularly rich specimen of unoxidized are donated by ~1r. 

Uncapher shows the entire width of a :2t-inch ycinlet carrying 
abundant proustite. ~licroscopic examination sho,,·s that in general 
the prollstite has not replaced other ore minerals. The galena 
when tal'llished bro"'n with hydrogen peroxide (which does not 
tarnish the sih-er minerals) usua lly shows no evidences of replace­
Illl'nt. Figure ± sho\\"s a contact between galena and an intergro,,-th 
of proustite amI sphalerite. The galena can not haye been replaced 
by prollstite alone, because there are no sphalerite areas in the 
galena corresponding to those so abundant in the proustite. Simul­
taneous replacement of galena by an intergrowth of proustite and 
sphalerite is highly improbable and if it OCCUlTed would probably 
he' a part of the process of primary (hypogene) mineralization, for 
the deposition of sphaler ite in tile do\ynward enrichment of ore de­
posits is extremely rare. The proustite is interpret~d as hypogene 
and broadly contemporaneous ,,·ith galena and sphalerite. 

Additional eYidence that most of the proustite is not the result of 
a replacement of galena is found in the fact that in many places 
minute inclusions of chalcopyrite are abundant in the pl'oustite but 
are absent from the adjacent galena . 

• Ol}. ci t. , p. SG. 
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Proustite 

0.1 mm. 

b'IGU!(f: 4.-Contuct relution~ of proustite and spilaleritr> w i th l:"aJenu, Queen Be" wine, 
:llineraJ Park, Ariz. 

O,lmm. 

FlI.a;mJ 5,-l'rimary ( ll ypo" .. nl') n::<>'Ocintion of prollst ite aUlI [Cllllantitl', Queen Bec 
mine, :'liueruJ PU1·k, Ariz. 

':'., 
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Throughout the mine the proustite is intimately intergrown with 
tenllantite and for this reason appears to the unaided eye some"'hat 
llurker than most proLlstite, It is clear that the two sulpharsenicles­
of silver and of copper, respectiyely--crystallizetl at esselltiall~' the 
same time. ,\llCn their intergrowths are examined in detail it is 
found that the trllllantitc shows its o\\"n charactel'istit: crystal faces 
against proustite, as illustrated in Figure 5. If the proustite had 
replaced tennalltitE', crystal faces of the lennantitc should han! 
ueen dest royed. The. pl'oLlstite is therefore interpreted as ,t primary 
(hypogene) tlcposit. 

[) .0 <:') 

Imm. 

I )?;a~'J 
Tennantite Proustite 

F!GI:ItE G. - Prollstite crowucd with inclu 5 ion~ oe sphalerite and chal copyri te nnd hordl'f' 
til,:.:" tC"unnntite c~~~ ltti a lly fn .... (\ from such inelU:o'ions, QllePn R"e min e, ~Iin pral Park, 
Ad, . 

.Additional evidence that proustite has not replaced tennantite 
is furnished by the fact that many areas of tennantite carry few 
:111l1 small inclusions of sphalerite, whereas immediately adjacent 
:u'e.1S of proustite carry numerous and relatively large sphaleri,te 
inclusions, as is shown in Figure G. 

The prese nl:e of inclusions of sphalerite and chalcopyrite in both 
pl'oustite and tennantite is itself an indic,ltion of the primary 
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(hypogene) OrIgin of the proustite, as chalcopyrite, sphalerite, and 
tennantite arc rarely pruducts of elll'ichJllent. 

In a few places inclusions of proustite occur in galena in the man­
ner illustrated in Figme 7. The inclusions have straight crystal 
ontli nes, but these bea r no definite relation to the crystallographic 
directions of the inclosing galena. Replacelllent of galena hy a 
si lver mineral is usually controlled by the galena cleaynges or by 
its contact planes with other minerals; absence of such control in­
dicates that replacement has prouahly not been operative. The 
prollstite inclusions are interpretell as primary (h};pogene). 

~ 

~ 

---v-

, @:; ~ (~\ 
proustit~~/ . , 

/ . 

~ 
Galena 

O.tmm. 

FrGCRE 7.-Inclusions of primary p(""ollstHe in gal ena, QlH .. 'en ]We minc, ~Iinera l P;U'k, Ariz. 

.A possible partial exception to the rule that the prolistile has not 
replaced other minerals is illustra ted in Figure S. The minute vein­
lets of prollstite sho"'n in this figure parallel clca nlge directions in 
the galena and are interpreted as formed mainly by fracture fining, 
combined possibly "ith slight replacement. These veinlets of proust­
ite are rare and are interpreted as of late primary (hypogene) origin 
rather than products of clown ward (supergene) enrichment. 

Argentite occurs here and there. _\. specimen in :\fr. "Cncopher's 
collection shows calcite, argentite, and wires of siher in HlgS. One 
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octahedron of argentite is a quarter of an inch in diameter, and in 
places Hrgentite is so intimately intercrystallized with <.:alcite as to 
lea ye little douut that it is primary (hypogene). In other specimens 
argentite forms patches or fungus-like gro,,·ths along fractures cut­
ting pl'illl:lry suI pIt ides. Such argentite is ycry probably secondary 
(supergene). 

Pearceite is also (If local OCCUl'l'ence. One specimen shows tabular 
hexagonal crystals of pearceite in yugs. On some of these small 
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FIGCRE S.-'·cinlets or proustitc foll owing cleavage planes in galena and contact~ betwpen 
galc"" nnd quartz. Queen Bee mine. Mineral Park. Ariz. 

crystals of chalcopyrite haw later been deposited. .As chalcopyrite 
is rarely a product of down"arc1 enrichment, this pearceite is prob­
ably though not demonstrably primary. 

Xntive sih 'er is clearly secondary (supergene). It OCCllrS as "ires 
and teeth attached to argentite, pl'oustite, and pearceite in vugs and 
is manifrstly formed by their alteration. Nnti,-e silver also occurs in 
mattrd masses of wires and teeth along fractures in sulphide ore. 
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Here it is associated with remnants of argentite, from which it was 
pl'Olmbly llerived. In a lllunber of places the sih-er is in contact with 
unclchecl crystals of calcite or of manganiferous siderite, an associa­
tiun \\'l1i ch inllicates that it was not depositell from solutions that 
were nrJl"ably acid. 

KAY CLAIM. 

TIte Kay claim is about half II mile northwest of the settlement of 
~Iil1erai Park. ~\. steeply dipping ycin striking ncady clue east is 
den~l()lll'Ll by a shallo,,' shaft all(l a short tlLlll1cl; neither of which 
was acccssible in 1013. The slmft is near the bottom of tL slllall gulch, 
and ground water stood only 25 feet belo\'\ its collar. The \'ein tray­
erses mCllililll-grained granite. Prollstite is reported to have oc­
curred within a fe:w feet of the surface in this n~in. Specilllens of 
ores were collected from the dUIIlP, and t\"w were obtained frol11 
Mrs. K ay. 

The minerals recognized in the ore, in the approximat~. order of 
ubunchnce, are as follo,,'s: 

Primary ( llypugellC) : Qua I'tz, pYl'i te, Sllhaleri te, tennuntite, pearceite, [lroust· 
i tP, galpoa, ehalcopyrirc. 

Secoml:ll'Y (supergene): Chalcocite, nati,e s ilycr, coppe r pitch 01'C, mala­
chite'. 

i I IJt tAA--p.F.i-H*l·~-'---ffi-i.ReFals tJ:llat tz, P 5 lite, sphaler ite, and galena 
were the oldest; after their deposition some brecciation occllrred, and 
add iti onal quartz and chalcopyrite, tennantite, pearceite, and proLlst­
i tl' \Yere deposi ted in the fractures so pl'ollucecl. The pearcei te and 
prou ;:; tite arc most abundant and OCCllr in the large.3t masses neal' 
sIllall \'llgS. The later quurtz is white; the earl ier is dark gTlly. 

In the granite of the " 'aU disseminated grains of pyrite arc 
:l blln(1:111t. 

E\'idrnce that the sih-er minerals peurceitc and pt'ollstite are 
primary is found (1) in the absence of any indication that they ha\'e 
replaced earlier mineral:; and (2) in the intimate penetration of 
tennantite by crystals of these silver minerals, as sketched in Fig­
me 9. In this figure proustite and pearccite are not diff'erentiatecl 
by separate symbols. but both show simi lar relations. with character­
istically sharp crystal outlines against tennantite. The nan-oW' lath­
like \Thite areas in the tennantite of this figure are mostly pearceite; 
the larger white areas are mostly proustite. There is no evidence 
that the proustite of this specimen replaces either tennantite 01' 

pearceite. 
In some yugs in the same specimen from. \\'hich Figure 9 was 

sketched \,ires and teeth of nati\'e sih'er haYe been developed by the 
alteration of proustite and pearceitc. 

-;\. . 
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KINO- CLAIM. 

The King cIa im, at ~Iinerai Park, was located to dC\elop a ,e1l1 
striking nearly east and dipping steeply south. Prior to U113 two 
sha frs, 0;') an(l ?i0 feet . deep, had been sunk on the vein, and two short 
tunnels had been run. 

Imm. 

FI~t:Il'; n.-Prima ry intcrgrO\\'{'h or prol1stite and p~arceite ",itll tennaDI ill'. Kay mine. 
~.!in ('rn I I'ark, .\ riz. 

The· "ein as exposed III the tunnels is G inches to ~ feet wiue ami 
shows gmj' f),uartz carrying scattered pyrite. Ore seen on the dump 
carried the following minerals: 

Prinl<lry (hSllll.2'PIlf» : Quartz. p~Tite. sphalel'itP. ;:-alenn. chalcopyrite. 
~ecollilary (~u[lel'gene): Cm·ellire. cha lcoc ite, natiYe copper. 

.-\. specimen frolll the mine clump when polished sho\yccl peripheral 
rcplacement of chalcopyrite and spha ler ite by co,ellitc. Ore from 
a depth of 12 feet shows dendritic gl'owths of nati,e copper along 
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small fractures in flinty-looking quartz. Another specimen obtained 
within it few feet. of the surface at this min·e shows chalcocite de­
yeloped along and close to small fractures in granite. The chalco­
cite appears to replace pyrite, remnants of \vhich remain within 
some of the chalcocite. In places natiye copper in thin platelike 
masses is associated with the chalcocitr and arpears to be an altera­
tion product from it. 

" ~ 

" ,... ..... ."" ...., , 
Man ganiferous -, 

v 5iderite " ..... ... 
..; 

" ~ .. 
" 

,.. 

I mm . 

1·'Wl"Rf; J(J.-l'l"imar.r inte r;:;-rowth of pmustite with tcnnanti te, 'ph,t1e rilc. Clc., ~!iDcral 
Park, ariz. 

UNSPECIFI ED ORES FROM M INERAL PARK. 

..:\.. .... e1'y fine specimen of rich proustite ore from :Mineral Park was 
presented by :\I1's. Kay, of that place, but she was unable to specify 
morc closely the exact source of the material. The minerals recog­
nized in this ore, all primary (hypogene), are quartz, pyrite, galena, 
sphalerite, manganiferous siderite, tennantite, and proustite. 

All these minerals appeal' to haye been deposited during a single 
period of primal'} mineralization, but pyrite appears to have been 

. :'" 
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the first mineral deposited, and some fracturing of it occurred prior 
to the deposition of the other ore lIIinerals. As in most of the ores 
of "Jfinernl Park the proustite is clearly associated with tennantite, a 
relation which suggests that it may rep lace tennuntite. Close ex­
amination, however, shows that the tel1nantite nearly every when> 
has sharp crystal LH:C:3 \H'xt to prol1stite, as shown in Figure 10 and 
on a larger scale in Figure 11. The prollstitc can not have replaced 
tennant ite and is interpreted as primary (hypogene) . The galena 
when tarnishclI brown with hydrogen pcroxide, n reagent that does 
not tal'llish silYel' minerals, sho\\"s no cvidence of replacement by 
other minerals to more than the most incipient degree. The proust­
ite is never fOllnd along galena contacts or clea Yages .. 

I -, ,-
/ '\ '-',' 
-'-'--, 
" - I .... / _ 

... I ... I - I , 
.... I _ ,-_ .... I 

I - Sphalerite , - -, , 
, \ 

-_ I 

\ - I .... 

Proustite 

O.lmm. 

J-'J(;(;RE: ll.-l'rimary as"sociation or prougUtc and tennantile, ~Iincml Park, Ariz. 

MINES NEAR ST OCKTON H ILL. 

The mining camp of Stockton Hill is about!) miles north-north­
west of Kingman, neal' the south end of the Cerbat Range and on it;; 
cast slope. It lics within the urea of pre-Cambrian gneissanel schist. 
In 1!)13 all the mines had been idle for many years, but some olel mine 
dumps were eX<llll inell. According to Schraeler r the district was 
l\oted for its rich minel'als--<:eral'gyrite, natiye silYer, argentite, and 
pl'oustite-founcl in the upper portions of its mines. The water le,el 
slood commonly at a depth of about 100 feet. 

At the Cupel mine the dump is Yery old, and the workings are 
caved, operations having ceased in 1S!)1. The output of the mine is 
Yariollsly estimatcd at $500,000 to $1,500,000, chiefly in silver. Ac­
cording to Schrader 8 some of the ruby sih·er ore uyeraged 3,000 

1 Op. cit.., p. J os. S Op. <'il .. [J . 111. 
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ounces of silver to the ton. Cerargyrite and :\rgent ite "ere fonnd in 
some of the ore. 

Specimens collec ted by the writer froll1 t ill' old dumps amI one 
t'specially ri ch :-; pecimen of unoxidizetl ore presented by ~[r. H. H. 
"·atkins. of Kin f!"m -an. showed tllp follo\\'ing- lllillcmls : 

PriIllary (IlY(lf);,;c!lc I: QU;ll'tt: (l1 >' lI ;l lly gray alld UIl,' ;":1';lillell), l'.'Tire. ;lr"el1<). 
JlyI"ite. :;alcna, ~ pir ;ll ... ri[e, s ide ri te, t: iral cf)[ly r itp. tellll;llll ite, [lr()u ~ tite, pParce ite. 

::lecf)ndary (~U l)e rgelle) : Pruu:stite nlitl argentite. hnth \-e ry rare . 

.;1. \ 
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T enn:mtitc is pre,:;ent in small amounts and here: as in the ores of 
Minera l Park and Chloride: i~ particlllarly int imately associated 
'with pl'Oust ite: usually forming small patches within the proustite. 
These patchps of tcnnantite are not~ lto\\e \·er. r epLtcement remnants. 
because they nrc as likely to occur at the border of prollst ite areas 
as in their interior and because they commonly sho\\' crystal outl ine:o 
characteristic of tennantite. If tennantite. hall been replaced b~' 
prousti te the original crysta l outlines would han bpen destroyed . 
.. :\.dded e\'idence that prollstite has not replaced tenlhll1tite is found 
in the localization of some tennantite crysta ls along the contact be· 
tween t"o crystals of prollstite; s nch a relati on is not explainable on 
the assumption that proustite has replaced tennantite but is r eadily 
understood if the t\,O minerals crystallized at abollt tilt' Same time. 
In places prollstit t' carrie.3 abundant inclusions uf quartz and of 
chalcopyrite: both of \\'hich sho" crystal outlines. 

Though nearly all the proustite in the ores of the CHpe1 m ine is in· 
terpreted as primary (hypogenc). OIW specimen of partly oxidized 
orr. from the clllmp sho\\'ec1 very thirl films of argentitp and of proust· 
ite, with c1e'nclritic out I ines. along a small fra ctll r e' . Thl',.;e m inera 1" 
are \"ery prolJauly secondnr :v (supergene) . but tIll'.\" are qll:lntitatin~ly 
of a l l1lost negligibl e importance. This mode of O(,C lllTence of prollst· 
ite is in marked contr;\st to that of the pl'ou"tite which is inter· 

\ ~ (\)~~ 1~~-IJ.izeJ with the lW+Htftl'Y ore mifleuls ' --H 

:) - . . SU:\DIA.RY AXD COXCLUSIOXS. 

Imm. 

FIGI: ltEl :!.-I'rimarr prfl ll,titf' in n"socin t ion wi th g-nlcnn. tf'nn~ntitc, nnu qllartz, Cupel 
min"", SroC')\ro ll I1 i l l. Ariz . 

In the spec imen presented hy ~[r. ,Vatki ns pl"ol1stite constitutes 
fully half of the \"olulile uf the ore throughout all ilhlefiuecl band I } 
inches wiele. Microscopic st udy of tlJis specimen fails to disclosc any 
e\'idence that the prousti te either fi1l s fracturl's in older mineral s or 
has repl aced th em. The mineral commonly most susceptible to re­
pl acement uy s ih'e r m inerals ·in uown\\ard en richment is galena. In 
thi s on': howeycJ') t he re is no iIlllica ti on that ga lena has been replacell 
by protlsti te. On tllP cont rary. th e t\\O minerab OCC tll' side hy side 
in areas of com parable size. as sho"'n in Figurl' l ::? 

The minerals noted in the silyer ores of the Ceru:1t ~[ountains: be· 
t\yeen Kin!.!rnall and Chloride, Ariz .. ar(' listed below'. TllO:,e markeJ 
with an astprisk (*) arE' rare HIlLIe r th l' cOllditions indicat ed. 

Oxiuation prf,(\ uet5 : ren1rp'~T i te (ho rn ::; ill·e r). nati\'e siln' r, *copper pi tcil 
ore, "'malachite . *n atin:? copper. 

Product::; of ,1"wIlIYard s ul phille e nri chmellt: Argentite. " p l"Ull;;tite (\'ery 
rare), ' *co\·ellite. *cha\<:'I(.:i te. 

Pri mary (hYllo;;"ene) minerals : Quant: (usually gray null finely c rystallille!. 
man~aniferoll ::; s ide rit e. "cal cite (wh ire). pyrite. a r sennpyritt'. sphaler ite . ~'l len:l. 

chn lc1'\1yrite. telll1;tnrire. ·ar~elltite. l'rnll;;rite. [Jearcei te. *pf)lybasite. 

It is note\\o rthy that the orps are pre\·ailingl.y nrsenical , with four 
arsenic minemls, urs(,l1opyrite: tennantitl': prollstite, and pearceite. 
Only in one s [f~ciI1len were small amounts of an ant imony mineral 
(polybasite) noted. 

The unoxidized ores are in general fine grn inec1 and compact. 
\~ugs a re few and sni.al1. Because of this compactness oxidation 
ahoye the ground- \,a ter level is , ery commonly i ncoI1lplete. heing 
cOllfi nc·d to the vicinity of fract ures tllat tra\'el'st' the ore. Ore speci . 
ll1 (,flS se \"el'ul inches across esse nti a lly ull oxicl ized may in places hp 
fou nd within a few feet of the outcrop. H l' a \' ily limonite·stained 
gossans or "iron caps:' pre not characteristic. 
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The ground-water level stoou at depths of 2:> to 250 feet in the 
mines studied. A test of stream Y,ater near Chloridl' sl!myecl the hi¥h 
chlorine content (80 parts per million) l'sllal in dese rt regions. 

According to Schrader the dominant si h -el' mineral in the ores 
found close to the sllrface was usua lly cerargyrih'_ X 0 sprcimens of 
these ores were obtai nable for study. In this an' a , as elsewhere, 
cerargyrite is contltled to the oxidized zone. 

NatiYe sih'er appears to han been most abUtlllant at slightly 
greater depths than th ose at IIhich cerurgyrit e wa :'! dominant-that 
is, close to the sUl-face native sih -e r is dissolved and partly r epre­
cipitated as cerargYl'ite by chloride-bearing \Yatel's. Native silver 
appears to have been con,fined mainly to the osillizecl zone in the 
vicinity of nlgs and fract ures. A little may ha \"(~ been deposited 
a short distance belo," the grouud-,Yater level. Some of the s iher 
has r eplaced proust ite: as shov;n in Fignre 3. It was also Ilotell re­
placing p olybasite, pearceite, and argentite. In places the sih-er 
forms tapering and curling :: teeth ~, attached to the::;e minerals and 
obvioll sly formed by their alteration. Some such sih-e r " teeth" are 
in contact 'rith older crystals of calcite that are unctched, indicat­
ing that the si1l-er was not deposited from acid solutions. The man­
ganiferous siderite and calcite present in most of the ,-eins would 
insure the prompt neutralization of acidity lleYelopl'd in solutions de­
scending throug h the oxi dized zone SClll~~ Illent ious 
c.urrence in the Distatl' mine of slabs of natiye s ilYer many pounds 
in "-eight. 

Chalcocite is not abunllant, but it was noted along fractures in 
granite near the King Yei n, in :Mineral Park. It contained remnants 
of pyrite and was evidently fonned by the repiacC'lllent of pyrite. 
In places a little nati Y('_ copper is associated with this chalcocite and 
probably represe nts n residuum after the oxidat ion of the sulphur of 
the chakoci teo 

Argent ite, thoug h notabundant, occurs in tllO cont rasting lIays-in 
scattered, thin fungus-like scales or patches along fractures in un­
oxillized or only slightly oxidized ore and in small but well-forme!.l 
octahedral crystals occurring s ide by sidellith crystals of proustite 
and pearceite in sma ll vugs in unoxidizec1 or C' . Some of this 
argenti te is intercrystalli zed lIith small amounts of chalcopyrite 
and sphalerite, and on some of the argentite small crystals of later 
quartz are implanted. It is probable that the argentite occurring 
in octahedral crystals is primary (hypogene): that. occurring in 
scales or patch es is yery probably sllpergene, a product of downward 
enrichment. 

Downward (supergene) sulphide enri chment , or the deposition of 
sulphides belo,r the ground-water le" el by solutions descending. from 

• Op_ cit., p_ 60_ 
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the oxidized zone, appears to have been of nearly neglig ible im­
portance in these ores. The supposedly supergene argentite men­
tioned aboye is present in only small alllounts. In one specimen of 
ore from the Cupel mine, at Stockton Hill, very thin films of argen­
tite and of prollstite. (lendritic in form. occurring along small frnc­
tUH'S cutting primary ore, are belie \-ed to be secondary (supergene ) . 
Quantitati ,-ely such occurrences are negligible, amI most of the 
prollstite, fOl' reasons enumerated below. is believed to be primary 
(hypogene). Very sli ght dowl1\nlrd enrichment in copper was sh own 
in some specimens by peripheral r eplacement of pyrite by chalcocite 
and of chalcopyrite and sphalerite by conllite_ 

Prollstite, or light ruby silYer, is the only abtmdant sil,er mineral 
of the unoxidized ore , although pearceite, polybasit e, and argentite 
also occur. In some specimens studied masses 1 or :2 inches across 
are mainly protlstite, nnLl masses of pure protlstite as large as the 
end of a man:s thumb were noted. Such prollstite is believed to be 
primary (hypogene): and the eYidence for this opinion will next be 
summarizell. 

1. Masses of proustite as large as the end of a thumb and with 
lIell-dewloped crystal faces were noted intercrystallized with the 
undoubtedly primary minerals quartz , sphalerite, pyrite~ and fer­
ruginous calcite-all having apparently been deposited at about 
fhe same time. 

2. In one specimen st udied slllall areas of protlstite are wholly 
inclosed by calcite that forms the lining of vugs. Elsewhere well­
formed crysta ls of proustite are coated with calcite. There is no 
e\-i.dence tha t this ca lcite has been dep osited by descending (snper- · 
g ene) solutions. -

3. R elati vely large unmixed areas of proust ite in a granular ag­
g regate of ore minerals llluSt either be primary (hypogene) or the 
product of complete r eplacenient of older minerals. In places, 
hO"-eYer, such proustite areas a r e cldj acent to chalcopyrite and 
sphalerite that show only incipient peripheral replacement by covel­
lite. Such incipient replacement by cowllite would hardly be ex­
pected to occur side by siele with com plete replacement of relatively 
large masses of some hypothetical mineral by proustite. It is more 
probable that the pronst ite was fonnell not by .replacement but by 
primary crystallization. 

4. In all the ores studied proustite is more intimately associated 
lIith tennantite thall lrith any other mineral. Proustite is the sulph­
arsen ide 0 f si h-er ; tennantite is the sulpharsenide of copper. The 
proustite has not, however , replaced tennantite, f or the tennantite 
nCllrly Hery,,-here has it s own characteristic cryst al outlines, as 
shown in Fignres 2, 5~ 9, and 10. _\.dded evidence that proustite 
has not replaced tennantite is furnished by the fact that. certain 
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areas of tennantite carry onl! scattel:ed small inclusions of sphalerite, Lhe writer has observed ra,cliating groups of tabular crystals of covel-
whereas bOl'l~el'l~lg al'~'a:i of proustlte arc c)'(l\y(1cd with relatin·ly lite replal:ing galena. The. cleyelopment of the coyellitc \\"tS~ how-
large spball'l'lte lllcluslOns. eyer, clearly controlled by clea nlge pIntles of the. galena or by con-

5. The presence of inclusions of sphalel'itl' and chalcopyrite jn t,lcts of galen<t \\'ith other minerals. In the association of pearceite 
both tennantite and prollstite is itself suggest in' of a primary origin and tennantite under description there is no such rebtion of the 
for the proustite, because spha.lerite, chakopyrite, and tennantite pearceite to tennantite contacts or partings, but the pearceite ap-
are exceedingly rare as products of secollllnl'y (supergene) enrich- pears to be fairly eyenly distributed through the tennantite. The two 
ment. are interpreted as in primary intergrowth. There is no eyidence that 

G, Galena, fairly abundant in these ores, is a. mineral that is the prollstite of this specimen is the result of a replacement of 
usually particularly sllsceptible to replacement by silver minerals in pea,rccite; it appears rather to be contemporaneolls. On theoretical, 
the processes of down"ard enrichment. "\\11el'e galena and pl'oustite grounds the supergene replacement of pearceite (9Ag2S.As2S 3 L a 
are fonnd together in these orcs they commonly occur side by side rich silver mineral, by proustite (3Ag2S . .A.S~S 3 )' a mineral poorer 
without evidence of rephtcement. Figure -:I: sho","s an association in ::ilYer, is unlikely, for it "ould invoh-e a reyersai of the progre~-
of sphalerite and pronstite in contact with g:dena. The smooth sion to richer siher minerals characteristic of the process of do\vn-
galena contacts extending from pronstite t(; sphalerite illwcato ward sih-er enrichment. 
either simultaneous replacement of galena by prollstite and sphalerite Although some of the relations outlined abow, taken singly ,,.-ould 
or an absence of replacement, the three minerals all beino- essentially not form conclusive eyidence that the proustite 'was prinwry, taken 
of the same age ,l1lL1 primary. Simultaneous l'L'pbceme~t of ""alen:1. collectiyely their signifiance is ullescapable. 
by an intergro\'.-rh of proustite and sphaleritc is highly impr~bable ~'he po~sibility of profitable opel'atio~ of a~y particular deposit in 
and if it occurred \yo1.tld ,dmost ce1'tainJy be a part of the process thIS arel~ IS dependen,t upon ,many conslderatIOns, amo~lg \ylllCh may 
of primary (hypogene) mineralization, for the l1eposition of sphal- Le. n:entlOned the prIce o~ ,SIJ \"et'~ cost~ of trnnspor~atlOll and labor, 
erite in the downward enrichment of ore d 'po;;it , I' -, e"ce"cl" 0'1" 111111mg and smeltlllg facll1tles, the wldth and hOL'lzontal extent of 

l ~""'" 1l1_' . r " b ' I' t rare. In Fin"me .. Fe shQ..>qJ,-sffi· ~ . • , ( 5 llstII utlOn 0 Sl '"er mmerals wlthm the 
o nc osee y ' d 1 l ' fIt . 1 "'1 

galena. If these \\'ere formed by replacement of {he galena, they vel~, an t Ie n~lture a.ne extent 0 e ownWHn el:rlc unent 1Il.51 Yer. 
sIlO ](1 be I t d t tl 1 1 1. I 1 'I Some of the l'lchest sllYer ores of the area . earr\"lng cerargYl'lte and 

1I re a e 0 le ga ena c ea yao-es ullt t ley s 10\Y no suc 1 " ' '. , . 
I t

' 1 "t t 1 '1. 0
' f" '" nut lye sIlver, \yere unquestIOnably products of OXIdatIon and down-

re a lOn ane al'e 111 erpre ee as mc USlOllS 0 pnmary proustlte III l' I 1 tIl" t f I "1 tl , " , ware enl'lC lI11ent ane Ie p anno- ou 0 t lese ores III e ep 1 was 
galena . ..:\.. s1I1gle pOSS Ible exceptlOll to the gencl'alrule that protlstlte t " ] , , ' t ft" 0 1 I' d f f tl . , '" cer ain \' an Impoltan HC 'or In tIe c osmg own 0 lllany 0 le 
has not replacecl zalena IS Illustrated III Flglll'l' S, TIllS no-lll'e was . "'II d I' . tl ' f 'I f 18-:) t 1()16 

, ~ , ". 0, mmes. Ie ec me III le prIce 0 Sl vel' rom r:.. o· 'was un-
drawJl frollJ a speCl lllen which m most places sho\\'s the relatIOns t" ,1.1' '. 11 1 d' s 0 l'a' CTI'Jl0' factol' . " '" ques IOn,lU} an ;le ( e( I c 11 to to' • 

I~lt~stratcc~ 111. rlgtll'r~ 4 and 7. Tl~e YCJI1Jet;:; are mte r~)1'etec1 as The conclusion that the rich ruby silyer ores of the rE'gion arc in 
h!lmgs ~t a iractlu:e m ga,lena by prImary Pl'OI~stlte, pOSSIbly com- the main primary offers encourngement to further exploration of 
bllled ,\\'1th .wry slJgl.lt pnmal'y replace~ent III the, ?alena. ~y the the ore boc1ies, although this work should be undertaken only 'with 
prOtlstite. Such relatIOns are very exceptlOnal. AdclttlOnal eVidence due reo-ard to the many other and perhaps ul1fa\'orabl~ factors in-
that proustite has not ,repla~ed galena is ~ol111d in the common \"ohec1~ .A general decl~ease in the primary sih'er content of \"0ins of 
presen~e of many small lI1cluslOns of sphalentl' and chalcopyrite in this type with increase in depth is probable, but such primary 
proustlLe and the absence of snch inclusions from adjacent galena. changes are likely to be much less abrupt than those due to dOWll-
It ca n not be assuI11ell that the prollstite has replace(1 galena unless \nll'cl enrichment and to be recognizable only through yertical ill-
sphalerite and chalcopyrite have replaced it silllultaneously. ten"a]s measured in many hundreds rather than a. fe\y hundreds of 

7. In some ores proustite and pearceite. interp;row'n with tennantite feet. The depth of most of the mines is too small to afford any valid 
possess regular crystal outlines, as Sh0\\11 in Fi1:.rt1re 9. The nalTo\\' test of this factor, eYen. had the workings been ac<;essible for study. 
white areas in this figure are pe<lrceite showing its own characteristic Underground studies, had they been possible, ,yould haye aided in 
tabular crysta l forms (lnth-shap~d ill cross section) ; the largrr white determining \yhether the rich primary protlstite ores \wre of spotty 
areas are mostly pearceitc. Sulphides occasionally de\"elop their own or patchy distribution: or of fairly regular distribution \\'ithin the 
crystal form in replac ing other sulphides, Lilt tIl(' l"t"> lation see ms to be yeins. a question of fundamental practical importance. 
rare. In ores from the ~Iowry mine, in the Patagonia district, Ariz., 

I" 
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I : ~ ORIGIN OF CERTAIN RICH SILVER ORES NEAR CHLORIDE 
j ~ AND KINGMAN, ARIZONA. ,, :1: 
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' « 

" 

By EDSOX S. BASTIN. 

INTRODUCTION. 

The mineral deposits of the Cerbat ~Iountains between Kingman 
.., - and Chloride, in northwestern Arizona, were described by Schrader 1 

in 1909. The writer visited some of the silver mines and prospects ~ 
of the Cerbat Mountains in 1!}13, in the course of a study of silver 
enrichment undertaken by the United States Geological Sur,ey in 
many mining camps of the western United States. The work of 
preparing the results for publication has been delayed by the War 

') Primary (hypo;;ene ) intergro"th of proustite with tennantite and other causes. 
FIGl.TRE _. C I 'd A' < j Tl . I l' . f 1 1 l' . I d " and quartz, Empire ~o. :! mine, h on e, nz ________ ~----- " Ie practlca app !CatIon 0 tIe resu ts les m tIe etermlnatIOn 

3. Replacement of proustite by nati,e silver, George Washmgtoll I,,&:, of th WI the seyet'al-si-h er minerals of the ore are 
________ ----'>claim, Mitumll Park, .W . -- ------:------:----- ---~- ro:; secondary or primary and hence to what extent they are likely to 4 Contact rela tions of prollstlte and sphalerIte with galena, .c . 

. Queen Dee n~iIle , )I:n,>l al Pa)'~~ ~riz--:---,--:_:------- ---~-- ~ play out at moder~te depths or to persIst below. the reach of surface 
5. Prilllar~' (llsp~\ge,no) '" 3'ii;;ociatiol1' uf p','o\ls.ti~e .1,ll1<1:te?nantlte, r.l processes of alteratIOn. The results are summarIzed at the end of the 

Queen Jl~e'llii'n~.' ~Iineral .P~r~, :~ri: _____ :':'-__ :.~_:,:-_ .... ____ : report. 

6. Proustite 'Cl";l\\'(IPiI "ith inc1~i(;)[l~, vf .~halerlte and" c~'t~ke~~. The mines described were reached from Kingman, on the main 
' d I '''I '" tennar.titri b.'!'eJiti.1\lv free from su(;h lll- • 1 . TIS R . d C . 

nte an )9· ~ e!"lllo " '. hne of the Atc 11son, ope m & anta Feallway, an from hlonde, clusions (J'l"en De~ mine, :.\Iineral Park, Anz __ ~" . ..,_________ . ". 
' :' ' ,' . ". lstite in ""lena. Q'uee.n nee mine the termmus of a short raIlroad hne from Kmgman. 7. InclUSIOns of 1'[ '<Lar) pr,ll_ , , ', ~,." ":" ." . , 

~Iinera I Park. .Ariz~_ :...;_ .:..:-. -';---- ~7-!.;.-';:. -·-~------- ----~ 
8. Y~inlets of prollstite follo\\'ing cleavage planes in galena and 

contacts between galena anll quartz, Queen Bee mine, 
:\Iineral Park. Ariz __________ __________________________ . __ 

l), Primary (h~·pogene) intergrowth of proustite :Hld pearcelte 
with tennantite, Kay mine, ~Iineral Park, .ArI7. ___ ______ ~--

10. Primary intergrowth of proustite with tennantite, sphalente, 
etc., ~Iinera I Park, Ariz _________________ -: __ ___ . __________ _ 

11. Primary association of prollstite anll tennanhte, ~Ill1eral Park, 
Ariz __________________________________________________ --

12. Primary proustite in association with galena, tennantite, and 
quartz, Cupel mine, Stockton Hill , Ariz ___ ___ _________ ____ _ 

r 

" 

;) 

3 

NOTE.-O"ing to the fact that only a few papers "el'e a'\"ailable for th 
.. Contributions to economic geology" for 1923 they will be combined wit" 
those for 1924 in a single ,olume, and ito sepprate volume for 1923 will b 
published. ,. 

n 

GENERAL FEATURES OF THE AREA. 

The area here considered is arid, with hot summers and mild win-
ters. The anllual precipitation is about 5 inches, almost n~\'er in the 

~ form of snow. The area is for the most part treeless, and its wgeta-
r \.tion is of desert types. 

~ \'::!. The Cerbat :Mountains constitute one of the numerous desert ranges 
!~ '- of nearly north-south trend that form a characteristic feature of the 

,iGreat Basin topography. In the parts of the range under discussion 
--: the altitude ranges between 4,000 and 6,000 feet. 
'J"''' The Cerbat Mountains consist in the main of pre-Cambrian igneous 
",md metamorphic rocks, and these form the wall rocks at all the mines 
'-! " 
'" 1 Schrader, F. C., Mineral deposits of the Cerbat Range, Black :\Iolllltalns, and Grand 
"Wa8h CMs, Mohave County, Ariz.: U. S. Geol. Survey Bull. 397, 1909. .., " 

'" ~~ 
17 

--: 
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visited. Near Kingman and along the western flank of the range 
occur rhyolite, andesite, and other volcanic rocks of Tertiary agE;. 
The familiar desert wash occupies the valleys that flank the moun­
tains. 

The ore deposits of the Cerbat :Mountains are veins of prevailingly 
northerly or northwesterly strike and steep dip. .All those studied 
have been worked mainly for their silver content, although minor 
amounts of gold were present in some. A few veins worked mainly 
for their base metals were not included in this investigation. The 
veins are believed by Schrader to have been formed in Tertiary time 
and to be connected in origin with the granite porphyry of the area. 

The bulk of the sih'er produced in this area in the seventies and 
eighties came from oxidized ores extending from the surface to 
depths varying from 50 to 300 feet. Cerargyrite (horn silver) and 
native sih'er were the dominant silver minerals of these ores. In 
the lower part of the oxidized zone ruby silver (proustite) was com­
monly present, in places 50 abundantly as to constitute very rich ore. 
Most of the sih'er veins were worked to depths of only a few hundred 
feet and in 1D13 had been idle for many years. Few workings could 
be entered, and samples of the ores were obtained mainly from the 
dumps or were generously donated by former operators from their 
personal collections. Specimens of the rich oxidized ores were not 
a¥a~tfti.es~~relate almost whon" to the 
sulphide ores. 

The rea,sons for the suspension of mining on most of the silver 
veins were probably complex. Foremost, perhaps, was the rapid de­
cline in the price of sih'er between 1885 and 1895. To this was added 
the fact that the sulphide ores were in general not as rich as the 
oxidized ores and were more costly to mine. Resumption of mining 
during the recent period of high silver prices has perhaps been hin­
dered by a fear that the best of the ruby sih-er ores also owed their 
richness to enrichment by waters of surface origin, but as indicated 
on page;; 36-39 this belief appears to have no justification in facL 

CHLORIXE IN SURFACE W ATER~. 

The abundant deyelopment of silyer chloride in the oxidation of 
the ores of this desert area suggested the testing of the surface 
waters for chlorine by neutralization with silver nitrate tablets of 
known weight in the presence of an indicator. Because most of the 
streams are intermittent only one good opportunity presented itself 
for such a test. The water of a stream in Tennessee '''ash, a quarter 
of a mile east of the Elkhorn shaft, was collected at a point where 
it emerged from a dry wash. This water carried about 80 parts 
per million of chlorine, a large content as contrasted, for example, 
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with the average chlorine content of surface waters close to the 
New England coast, which is about 6 parts per million.2 For com-
parison may be cited the chlorine content of 65 parts per million 3 
in descending mine waters in the 'West End mine (500-foot level) 
at Tonopah, Sev., and of 127 parts pel' million 4 in similar waters 
of the ComstQck lode, Nev. Both these Xevada waters occur in re­
gions climatically much like the Chloride-Kingman area. 

DETAILED DESCRIPTIONS. 

DISTAFF MINE. -

The Distaff mine is about three-quarters of a mile east of Chloride. 
The shaft is on the southwest slope of a small hill, and the shaft 
collar is about 250 feet above the level of the plain on which the 
town is situat~d. 

The wall rock is some\',hat gneissic granite, and the vein, 2 to S. 
feet in width, is nearly "ertical and strikes nearly north, about parallel" 
to the foliation in the granite. The vein has been traced for about a 
mile. The principal surface indications of the presence of a vein are 
~e\"Cral bands of white quartz 1 to 3 inches in width. "'''hen this 

-"': 

quartz from the surface is broken it is occasionally found to inclose 
pyrite, but commonly small limonite-stained cavities mark the origi-
nal position of the pyrjte gra jns; in-a.duitioR there is staining' \\ ith ... 11 limonite along fractures traversing the vein and the granite. There 
is no heavily iron-stained gossan or " iron hat." 

The Distaff shaft was reported to be 265 feet deep, with short 
levels at 100, 200, and 250 feet. At the time of visit the mine was • idle and the ",·ater stood about 220 feet below the collar of the shaft-
that is, close to the level of the flats bordering the hill on which the 
mine is situated. 

All ore above the 250-foot level is reported to have shown oxicb­
tion. Hom silver (cerargyrite) was the principal sih"er mineral 
from the surface to depths of 100 to 150 feet. K ative silver was 
most abundant somewhat deeper; some occurred on the 100-foot 
level, but most of it between the 200 and 250 foot levels. Schrader 5 
mentions the occurrence of slabs of native silver many pounds in 
weight. A specimen in the collection of Jack Lane at Kingman 
showed a slablike mass of native silver one-eighth of an inch thick 
along a fracture in sulphide ore. Wire sih'er occurred in small vugs 
in this ore. 

, Jackson, D. D., The normal distribution of chlorine in the na tural waters ot ~ew York and ~ew England: C. S. GeeL Survey Water·Supply Paper 1H, 1!l0;). • Bastin, E. S., and Laney, F. n., Genesis of the ores at Tonopah, ~ev.: C. S. Geo!. Survey Prof. Paper 104, p. 2!l, 1nS. 
• Bastin, E. S .• Bonanza ores of the Comstock lode. Virginln. City. Nev.: "C". S .. Geol. Sur· vey Bull. 73":;, p. 60, 1922. 
• Op. cit., p. 60, 
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In ore from the bins argentite was noted in two associations­
(1) in scattered thin fungus-like patches along fractures in l1noxi­
dized ore, and (2) intimately associated with proustite and pearceite 
in quartz-lined yugs in unoxidized ore; some of this argentite is well 
crystallized. In one specimen from the 250-foot level small octahe­
dral crystals of argentite show quartz crystals coating them or im­
planted on them. Minute amounts of chalcopyrite and sphalerite 
are intercrystallized in places with this argentite, and all three min­
erals should apparently be interpreted as primary (hypogene), 
whereas the argentite occurring in fungus-like patches ahmg frac­
tures is prqbab1y secondary (supergene). 

Proustite was noted in ore from the 250-foot level in irregular 
masses as large as the end of a man~s thumb, in places well crystal­
lized. It is intimately intercrystallized with quartz, sphalerite, and 
pyrite and has every appearance of being contemporary with them 
and primary. 
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depths of 100 to 250 feet, native'silver was abundant. It occurred 
ns plates in fractures and as wires and teeth in vugs. Its disappear­
ance in depth shows that it also was a product of near-surface oxida­
tion. 80me argentite occurring along fractures is also probably a 
result of alteration near the surface. 

Primary (hypogene) minerals noted are quartz, pyrite, sphalerite, 
galena, chalcopyrite, proustite, pearceite, and probably argentite. 
Evidence of the primary origin of the silver minerals is found in 
the entire absence of replacement phenomena in ores in which these 
mincra.ls are abundant. The silver minerals can not reasonably be 
regarded as ha ,-ing completely replaced older minerals, inasmuch as 
galena adjacent to them is wholly unreplaced. Galena is oue of the 
minerals most readily replaced by si lwl' minerals in the process of 
downward enrichment. Primary origin is also indicated by the in­
timate. contemporaneous intergl'owth of prollstite with chalcopyrite, 

A small specimen from the ore bins shows a very fine intergrowth /' 
, . 1 I 1 'L I ' , t" f EMPIRE MINE. \,./ of proustlte, pearceIte, anc C la copyl'lte uOl'C el'lng an assoclu lOll 0 

a mineral formed only rarely in processes of downward enrichment. ~ 

base-metal sulphides, mainly sphalerite and pyrite. The si1"c1; The Empire mine, about 2 miles north-northeast of Chloride, was 
minerals and chalcopyrite were cleady the latest to crystallize; they not visited by the writer, but a 9pecimen of rich silwr ore from a 
interlock, however, with the base-metal sulphides and are believed depth of 150 feet on the vein was presented by the owner, Mr. E. F. 

I 

to be late primary (hypogene). The primary origin of the proustite Thompson, and was studied in detail. 
... is confirmed by the microscopic study of a specimen~~.J.-e-<'H:~· t--f--=-:;;;;:';~';e~n~ls;u~n~oix~II' l~z~e~(~a~n~c~c~ar~rMi;es;np~y~r:riit:-;;e~,;a;:;rs;;;e;-;:n~o;;p~y;;r~it~e~, ~ql~l~a~rtt;z~,-------~'I 

bins. The main portion of a 3-inch veinlet shown by this specimen sphalerite, galena, tennantite, and prollstite. It shows the. entire 

--: 

is a granular aggregate of galena, sphalerite, and pyrite, but next width of a It-inch ycin. In the median portion of this vein ten-
one wall is a quarter to half an inch of gray quartz carrying scat- nantite, proustite, and quartz are the dominant minerals, but there _ 
tered grains or crystals of chalcopyrite, proustite, and pearceite. In is complete gradation from the silver-bch central portions to the 
the polished specimen some areas of galena lie within 1 millimeter border portions carrying mainly the base-metal sulphides. 
of areas of pure proustite, Lut tarnishing of the galena with hydro- Microscopic study shows that the proustite and tennantite are. 
gen peroxide shows that it has not been replaced even incipiently commonly intergrown and that the proustite-tennantite contact shows 
by proustite or other minerals. In places proustite is intercrystal- the crystal outlines characteristic of tennant-ite, as is sho'\\n in 
lized with chalcopyrite \Cry intimately. The contacts between these Figure 2. The proustite can not therefore have replaced tennantite: 
two minerals are crystal faces and not the ragged contacts usually nor is there any evidence of replacement of any sort in the polished 
developed by the replacement of one metallic mineral by another. specimens. The galena when tarnished with hydrogen peroxide 
Furthermore, the chalcopyrite areas in one place show a radiating shows absolutely no replacement by other minerals. Evidence of the 
arrangement. K either mineral forms veinlets in the other. The primary (hypogene) character of the proustite in this specimen 
two minerals are interpreted as contemporary and primary (hypo- appears to be conclusive. 
gene). 

To summarize the evidence obtained at this mine bearing on the 
oriO'in of the rich silver ores: The zone of oxidation is 200 to 250 b _ 

feet deep. 'Within this zone oxidation of sulphIdes has been only 
partial, and no heavily iron-stained gossan has been developed. From 
the surface to depths of 100 to 150 feet the dominant silver mineral 
appears to have been horn silver (cerargyrite). TIlis mineral, here 
as everywhere else, is a product of weathering. Lower down, from 

GEORGE WASHINGTON CLAIMS. 

The George 'iVashington group of claims, in Mineral Park, about 3 
miles southeast of Chloride, was in 1913 being developed through a 
tunnel then 300 feet long. The vein exposed in this tunnel was nearly 
vertical and had a strike of N. 40° W. 'Widths up to 3! feet were 
noted. The dominant vein minerals are quartz and pyrite, but silver 
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minerals are present in fair abundance in about 1 foot of the vein 
thickness next the southwest wall. The vein walls, which are granite, 
show alteration of the feldspars and carry disseminated small crystals 
of pyrite. 

The workings are all shallow, e,en the face of the tunnel attaining 
a vel'tical depth of only about 80 feet below the surface. Even at 
these slight depths, however, much of the ore, because of its dense; 
fine-grained texture, is unoxidized. Oxidation is limited to the im­
mediate vicinity of fractures trayersing the ore and commonly does 
not extend more than 1 or 2 centimeters from Stich fractures. 

Imm. 

FIGI;RIl !!.-Primary (hypo:;-en t» intergrowth of pro us tite with t ennanti te and quart z, 
Empire Xo. 2 mine, Chloride, Ariz. 

Ore obtained near the face of the main tunnel is reported by the 
operators to have assayed $175 to the ton, mainly in silver. Assays 
of $240 a ton were reported from lesser depths on the vein. 

Three specimens of the richest ore were collected for detaileu 
study; one came from a depth of 56 feet and the others from depths 
of about 80 feet. In most respects these samples are similar. All are 
fine-grained grayish aggregates of quartz carrying scattered sul­
phides in grains that rarely exceed 1 millimeter in diameter. Oxida­
tion is confined to fractures and to the 1 or 2 centimeters of ore adja­
cent to them. Vugs are rare in the unoxidized ore, but a few as much 
as 5 millimeters across were noted. 

The primary ore minerals identified, in the approximate order of 
abundance, are quartz, pyrite, proustit., chalcopyrite, arsenopyrite,{ 
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polybasite. and sphalerite. The secondary minenls noted are natiye 
silver and covellite. 

Eyidence of the primary (hypogene) origin of the silrer minerals, 
proustite and polybasite. though negatiw is conyincing. It consists 
in the absence of any suggestion that these silver minerals ha.ve re­
placed older minerals. The relatively large unmixed areas of pro us­
tite or polybastite must either be primary or the results of complete 
replacement. of older minerals, In places, however, they occur ad­
jacent to chalcopyrite that has been peripherally replaced by coyel­
lite. Complete replacement of some older mineral by proustite and 

• . . 

FIGt;RE 3.-Replacement of proustlte by native silver, George Washington claim, :\Iineral 
Park. Ariz. 

fJolybasite is hardly compatible with the incipient replacement of 
chalcopyrite by covellite close by; it is much more probable that the 
sulphosalts of silver are a primary depOSIt from the same solutions 
that deposited pyrite, chalcopyrite, quartz, and the other undoubt­
edly primary minerals. 

Added indication that. the proustite and polybasite are primary 
is found in their replacement near small open spaces in the ore by 
native silver, after the fashion shown in Figure 3. These replace­
ment deposits are confined to porous and somewhat oxidized portions 
of the ore and are clearly the result of alteration by waters of surface 

65550°-24--2 

.... 

~ 
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origm. In degree the replacement of proust.ite by silver is com­
patible with that of chalcopyrite by coyellite in the same specimen, 
and both are attributed to descending oxidizing solutions. 

The silver content in the specimens examined is therefore in part 
primary, in proustite and polybasite, and in partsecondary,asnatiYc 
silver. The primary silver content is high-sufficient in itself to 
produce a rich silver ore. Such abundance of primary sulphosalts 
of silver in ores fro111 depths of only 50 to 80 feet is unusual but is 
due to the dense, highly quartzose, fine-grained nature of the ore, 
which narrowly limits oxidation and enrichment to the immediate 
vicinity of fractures. 

v RURAL AND BUCKEYE MINES. 
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property when vi~ited in 1913 had been idle for many years, and 
none of the workmgs could be entered. The main shaft, 225 feet 
deep, was filled with water within 60 feet of the surface. 

The w.all ~ock at the mine is mica schist of pre-Cambrian age. 
The ore IS saId to be somewhat oxidized to a depth of about 70 feet. 
The following minerals were noted in specimens from the mine 
dump and from :Mr. Uncopher's collections: 

PI:imary 5hypogene): Quartz, pyrite, arsenopyrite, manganiferous siderite, 
calcite (white), sphalerite, galena, tennantite, chalcopyrite, prollstite, pearceite 
(probably primary), argentite (probably in part primary). 

Seconual'y (supergene) : Argentite, native sUyer, cerargyrite (reported by 
£chrauer 6

) , 

The proustite abundant in many of the ores from this mine ap-
The Rural and Buckeye mines are about 1t miles northeast of pears clearl~ to b,e .a primary (hypogene) mineral deposited from 

~Iilleral Park and are a few hundred feet apart on the same vein. the same mmerahzll1g solutions that deposited the common base-
!he wall rock.s are granite gneiss anel s~hist of pre-Cambrian age, metal sulphi~es; the e'~idence.for this conc~usion is given below. t 
mtruded by dikes of much younger gral1lte porphyry. The vein is . In one specllnen studied a piece of proustIte three-fourths by three- • 
nearly yertical and from 2 to 8 feet wide. All workinrrs were inac- eIghths by one-half inch in dimensions was intercrystallized with 
cessible in ID13, the mines having been idle for many ye~rs. Ground qua~·tz and ferruginous calcite, all three minerals interlocking and 
water stood at a depth of about 50 feet below the collar in the Rural han~g apparently been deposited conten~poraneously. In one speci-
shaft. men 10 .Mr. Uncopher's collection proustite in vugs is wholly inclosed 

Ores seen on the dumps showed pyrite, arsenopyrite, and quartz by ~alcite. Other well-formed crystals of proustite are coated with 

~-a.nt-m.ffie¥als, with ehalcopyrite, sphalefite;--tmd-gal " 
subordinate. No sih'er minerals were seen on the dump, but native A partIcularly nch specimen of unoxidized ore donated by Mr. 
silver is abundant in specimens from this mine seen at Kingman. Uncopher show~ the e~tire w~dth of a 2t-inch veinlet carrying 
One specimen in the collection of E. F. Thompson shows a mass of .1' abundant ~rousbte . . MIcroscopIC examination shows that in general 
nearly solid native sih'er It inches across. the proust~te has not re~laced other. ore minerals. The galena 

The following records show the tenor of the richer ores: when tarl1lshed brown With hydrogen peroxide (which does not 

Tenor' of .~1Iteltilly orcs shipped fl'oll~ Rural ami Buckeve l1Iine.~ i l~ 11:31:3(J~i . 

Net Silvpr Gold 
II 

Net SiI,..r Gold 
w.i~ht (ounces (ounces weight (ounces (ounces 

(polillds). per ton). per ton ). il (polillds). per ton). per lon). 

9, 033 7Z2 6.13 I! 29 862 266 5.85 
8, 021 HO 2.66 

I 
21: 106 21~ UJO 

13,089 200 2.55 72, 680 480 8.25 
28,376 479 9.46 10,212 H2 8. 16 
Zl, 5i5 119 4.00 27, H2 172 4.70 
3O.9'.l9 196 6.0.'; 

I 
87 4,467 4.80 

9,898 100 5.12 167 4,024 5.35 
20,314 73 ". 2tl 

QUEEN BEE MINE. 

The Queen Bee mine is in the northwestern part of the Mineral 
Park district, close to the cut-off trail to Chloride. The mine is 
owncd by James B. "Cncopher, of Mineral Park, to whom the 
writer is indebted for valuable information and specimens. The 

tarnish t~e silHr minerals) usually shows no evidences of replace­
ment. FIgure 4 shows a contact between galena and an intergrowth 
of prousti~e and sphalerite. The galena can not have been replaced 
by proustlte alone, because there are no sphalerite areas in the 
galena corresponding to those so abundant in the proustite. Simul­
taneous. re~lac~ment ,of galena by an intergrowth of proustite and 
sphalente IS hIghly Improbable and if it occurred would probably 
be a part of thc process of primary (hypogene) mineralization for 
the deposition of sphalerite in' the downward enrichment of or; de­
posits is extremely rare. The proustite is interpreted as hvpoCl'ene 
and br?~dly con~emporaneous with galena and sphalerite. . to 

AddItIOnal eVIdence that most of the proustite is not the result of 
a .repla~emen~ of galena is found in the fact that in many places 
mmute mclusIOns of chalcopyrite are abundant in the proustite but 
are absent from the adjacent galena. 

• op. cit., p. 86, 
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Proustite 

O. lmm. 

!<'IGURI; ".-Contact relations or proustite and sphalerite with galena. Queen Bee mine, 
Mineral Park, Ariz. 

0.1 mm. 

FIGUIUJ 5.-Primat·y (bypogene) association or proustlte and tennantite, Queen Bee 
mine, Milleral Park. Ariz. 
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Throughout the mine the proustite is intimately intergrown with 
tennantite and for this reason appears to the unaided eye somewhat 
darker than most proustite. It is clear that the two sulpharsenides­
of silver and of copper, respectively--crystallized at essentiall:y the 
same time. "11en their intergrowths are examined in deta.il it is 
found that the tennantite shows its own characteristic crystal faces 
against proustite, as illustrated in Figure 5. If the proustite had 
replaced tennantite, crystal faces of the tennantite should haye 
been destroyed. The prollstite is therefore interpreted as a primary 
(hypogene) deposit. 

.. 

Imm. 

I ~?;;~'I 
Tennantite Proustite Quartz 

FIGt:RE G.-Prollstite crowded with inclusions or sphnlerite and chalc()pyrite nnd border­
Ing tenuantlte e:<~ntially tree trom slIcb inclus ions, Queen Rpe mine. :lIineral Pa rk. 
Ariz. 

Additional evidence that proustite. has not replaced tennantite 
is furnished by the fact that many areas of tennantite carry few 
and small inclusions of sphalerite, whereas immediately adjacent 
areas of proustite carry numerous and relatively large sphalerite 
inclusions, as is shown in Figure 6. 

The presence of inclusions of sphalerite and chalcopyrite in both 
proustite and tennantite is itself an indication of the primary 

• .. 

~ 
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(hypogene) origin of the proustite, as chalcopyrite, sphalerite, and 
tennantite are rarely products of enrichment. 

In a few places inclusions of proustite occur in galena in the. man­
ner illustrated in Figure 7. TIle inclusions have straight crystal 
outlines, but these. bear no definite relation to the crystallographic 
directions of the inclosing galena. Replacement of galena by a/ 
silver mineral is usually controlled by the galena cleavages or bt 
its contact planes with other minerals ; absence of such control in­
dicates that replacement has probably not been operative. The 
proustite. inclusions are interpreted as primary (hypogene). 

~ 

~ 

-v-

~ 

.-
O. lmm . 

FIGURE 7.-Inclusions of primary proustite In galena, Queen Bee mine, :\linernl Park. Ariz. 

A possible partial exception to the rule that the proustite has not 
replaced other minerals is illustrated in Figure 8. The minute vein­
lets of proustite sho"'n in tIllS figure parallel clea ,age directions in 
the galena and are interpreted as formed mainly by fracture filling, 
combined possibly with slight replacement. These veinlets of proust­
ite are. rare and are interpreted as of late primary (hypogene) origin 
rather than products of downward (supergene) enrichment. 

Argentite occurs here and there. A specimen in ~Ir. L'ncopher's 
collection shows calcite, argentite, a·nd wires of silver in 'lugs. One 
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octahedron of argentite is a quarter of an inch in diameter, and in 
places argentite is so intimately intercrystallized with calcite as to 
lea ye little. doubt that it is primary (hypogene). In other specimens 
argentite forms patches or fungus-like. growths along fractures cut­
ting primary sulphides. Such argentite is yery probably secondary 
(supergene). . 

Pearceite. is also of local occurrence. One specimen shows tabular 
hexagonal crystals of pearce-ite in vugs. On some of these small 

I 
C leavage 
i n gal ena 

O.lmm. 

-• 

FIGURE 8.-Veinlc ts or Pl'oustite following cleavage planes In galena and contacts between 
galena nnd qual'tz. Queen Bee mine, Mine ral Park, Ariz. 

crystals of chalcopyrite have later been deposited. As chalcopyrite 
is rarely a product of down~ard enrichment, this pearceite is prob­
ably though not demonstrably primary. 

Native silver is clearly secondary (supergene). It occurs as wires 
and teeth attached to argentite, proustite, and pearceite in vugs and 
is manifestly formed by their alteration. Native silver also occurs in 
matted masses of wires and teeth along fractures in sulphide ore. 

~ 
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Here it is associated with remnants of argentite, from which it was 
probably derived. In a nwnber of places the silver is in contact with 
unetched crystals of calcite or of manganiferous siderite, an associa­
tion which indicates that it TI'as not deposited from solutions that 
were notably acid. 

KAY CLAIM. 

The Kay claim is about half a mile north TI'est of the settlement of 
Mineral Park. A steeply dipping vein striking nearly due east is 
developed by a shalloTI' shaft. and a short tunnel, neither of TI'hich 
was accessible in UJ13. The shaft is near the bottom of a small gulch, 
and ground water stood only 2;) feet below its collar. The vein tra ,-­
erses medium-grained granite. Proustite is reported to haye oc­
curred "ithin a feTI' feet of the surface in this vein. Specimens of 
ores were collected from the clump, and tTI'O TI'ere obtained from 
Mrs. Kay. 

The ~inerals recognized in the ore; in the approximate. order of 
abundance, are as folloTI's: 

rrimary (hypogene) : Quartz, pyrite, sphalerite, tennantite, pearceite, proust­
ite, galena, chalcopyrite. 

Secondary (supergene ) : Chalcocite. nati,e sil\'er, copper pitch ore. mala­
chite. 
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KING CLAIM. 

The King claim, at ~Iineral Park, was located to de,elop a vem 
striking nearly east and dipping steeply south. Prior to 1913 two 
shafts, 35 and 50 feet deep, had been sunk on the vein, and two short 
tunnels had been run. 

t .. 

Of the primary mi.oox:.'1.l~ltz, pyrite, sphll-lePit-e,and- gftlerut--r-----\-~~~~~HF~~~~~~~~~~~_j~'""7_'~~~j_-­
were the oldest; after their d,eposition some brecciation OCCUlTed, and 
additional quartz and chalcopyrite, tennantite, pearceite., and proust­
ite were deposited in the fractures so produced. The peai'ceite and 
proustite are most abundant and occur in the largest masses near 
small vugs. The later quartz is white; the earlier is dark gray. 

In the granite of the wall disseminated grains of pyrite are 
abundant. 

E,-idence that the sih-er minerals pearceite and proustite are 
primary is found (1) in the absence of any indication that they haye 
replaced earlier mineral:; and (2) in the intimate penetration of 
tennantite by crystals of these silver minerals, as sketched in Fig­
ure 9. In this figure proustite and pearceite are not differentiated 
by separate symbols, but both show similar relations~ with character­
istically sharp crystal outlines against tennantite. Tl1e narrow lath­
] ike white areas in the tennantite of this figure are mostly pearceite; 
the larger white areas are mostly proustite. There is no evidence 
that the proustite of this specimen replaces either tennantite or 
pearceite. 

In some vugs in the same specimen from which Figure 9 was 
sketched wires and teeth of natiye silver have been developed by the 
alteration of proustite and pearceit~. 

Imm. 

Fl(a:Rfl 9.-Primnry Intergrowth ot pronstite and pea rceite with teuIUlntitc. Kny mine, 
Mineral Park •. \riz. 

-The vein as exposed 111 the tunnels is 6 inches to :2 feet wide and 
shows gray quartz carrying scattered pyrite. Ore seen on the dump 
cal'l'icd the following minerals: 

Primary (hyp(l~ene): Quart;;:. pyrite. sphalerite. galena. chalcopyrite. 
Secondary (SUllergene): Co,ellite. chalcocite. native copper. 

A specimen from the mine dump when polished showed peripheral 
replacement of chalcopyrite and sphalerite by covellite. Ore from 
a depth of 12 feet shows dendritic growths of nati,e copper along 

c<; 

:~ ... 
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small fractures in flinty-looking quartz. Another specimen obtained 
within a few feet of the surface at this mine shows chalcocite de­
veloped along and close to small fractures in granite. The chalco­
cite appears to replace pyrite, remnants of which remain within 
some of the chalcocite. In places native copper in thin platelike 
masses is associated with the chalcocite and appears to be an altera­
tion product from it. 

... 
,. ,. ,. ... 

'" .., -J t"" I... ..J'" 
r- ~ -, 
Man~anjferous -, 

\I v ..., siderite "" .J 
"7 ~ -, t- -, 

..J ..J " ., ..; ., " " " ... 
< .., 

I min. 

F1Gt:REl lO.-Primary intergrowth of pro.ustlte with tennantite, s pbalerite, etc., lIincraI 
Park, An ... 

UNSPECIFIED ORES FROM MINERAL PARK. 
/ 

A very fine specimen of rich protlstite ore from Mineral Park was 
presented by Mrs. Kay, of that place, but she was unable to specify 
more closely the exact source of the material. The minerals recog­
nized in this ore, all primary (hypogene), are quartz, pyrite, galena, 
sphalerite, manganiferous siderite, tennantite, and proustite. 

All these minerals appear to haye been deposited during a single 
period of primary mineralization, but pyrite appears to have been 
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the first mineral deposited, and some fracturing of it occurred prior 
to the deposition of the other ore minerals. As in most of the ores 
of ~Iineral Park the proustite is clearly associated with tennantite, a 
relation which suggests that it may replace tennantite. Close ex­
amination, however, shows that the tennantite nearly everywhere 
has sharp crystal faces next to proustite, as shown in Figure 10 and 
on a larger scale in Figure 11. The proustite can not ha,e replaced 
tennantite and is interpreted as primary (hypogene). The galena 
when tarnished brown with hydrogen peroxide, a reagent that does 
not tarnish sih-er minerals, shows no evidence of replacement by 
other minerals to more than the most incipient degree. The proust­
ite is never found along galena contacts or cleavages .. 

t .. 
I - I , , 

I , , _ t ~ 

-,-1_-, 
.... ',-, I, ':.. I I - I 

... I _ ,-_ .... I 

I - Sphaler~te 

Proustite 

O.lmm. 

FIG(;RE ll.-Primary association of proustite a~d tennantlte, )Iin~ ml Park, Ariz. 

MINES NEAR STOCKTON HILL. 

The mining camp of Stockton Hill is about 9 miles north-north­
west of Kingman, near the south end of the Cerbat Range and on its 
east slope. It lies within the area of pre-Cambrian gneiss and schist. 
In 1913 all the mines had been idle for many years, but some old mine 
dumps were examined. According to Schrader 7 the district was 
noted for its rich minerals---{!erargyrite, natiye silver, argentite, and 
proustite-found in the upper pOliions of its mines. The water level 
stood commonly at a depth of about 100 feet. 

At the Cupel mine the dump is very old, and the workings are 
caved, operations having ceased in IS!)!. The output of the mine is 
variously estimated at $500,000 to $1,500,000, chiefly in silver. Ac­
cording to Schrader 8 some of the ruby silYer ore averaged 3,000 

TOp. cit, p. 108. • op. elt., p. 111. 
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ounces of silver to the ton. Cerargyrite and argentite were found in 
some of the ore. 

Specimens collected by the writer from the old dumps and one 
especially rich specimen of un oxidized are presented by Mr. H. H. 
'Watkins, of Kingman. showed the following minerals: 

Prima ry (hypogene) : Quartz (usun lIy gray and fine grained), pyritc. arseno­
pyrite, galena, sphale['ite, siderite, chalcopyrite, tennantite. pruustite, pearceite. 

Secondary (supergelle) : Proustite and argentite. both \'ery rare. 
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Tennantite is present in small amounts and here, as in the ores of 
Mineral Park and Chloride, is particularly intimately associated 
with proustite~ usually forming small patches within the proustite. 
These patches of tennantite are not, howewr~ rephlcement remnants. 
because they are as likely to occur at the border of protlstite areas 
as in their interior and because they commonly show crystal outlines 
characteristic of tennantite. If tennantite had been replaced by 
proustite the original crystal outlines would have been destroyed. 
Added evidence that proustite has not replaced tennantite is found 
in the localization of some tennantite crystals along the contact be­
tween two crystals of proustite; such a relation is not explainable on 
the assumption that proustite has replaced tennantite but is readily 
understood if the two minerals crystallized at about the same time. 
In places proustite carries abundant inclusions of quartz and of 
chalcopyrite~ both of which show crystal outlines. 

Though nearly all the proustite in the ores of the Cupel mipe is in­
terpreted as primary (hypogene), one specimen of partly oxidized 
ore from the dump showed very thin films of argentite and of proust­
ite, with dendritic outlines, along a small fracture. These minerals 
are .ery probably secondary (supergene). but they are quantitati.ely 
of almost negligible importance. This mode of occurrence of prollst-

P t Ot ~'te is in marked contrast to that of the proustite which is ¢ter----1t~I_--------~~~~~~~--~:ro~u=s~~le~~~~~~~~~~~~~~~----- 0 

~stallized wit~~e--RH.~als. II 

o SUMMARY AND CONCLUSIONS. 

/ 

Imm. 

FIGURE 12.-Primary pronstlte in nssodntion with J:tllena . tennnntite, nnd quartz. C"upeI 
mine. Stockton IIill . Ariz. . 

In the specimen presented by Mr. Watkins proustite constitutes 
fully half of the yolume of the ore throughout an ill-defined band 1~ 
inches wide. Microscopic study of this specimen fails to disclose any 
evidence that the proustite either fills fractures in older minerals or 
has replaced them. The mineral commonly most susceptible to re­
placement by silver minerals in downward enrichment is galena. In 
this ore, howeyer, there is no indication that galena has been replaced 
by proustite. On the contrary, the two minerals occur side by side 
in areas of comparable size, as shown in Figure 12. 

The minerals noted in the silver ores of the Cerbat ~rountains~ be­
tween Kingman and Chloride, Ariz., are listed below. Those marked 
with an asterisk (*) are rare ~nder the conditions indicated. 

Oxidation products: Cerargyrite (horn silver). nath'e sil,er, .copper pitch 
ore, ·malachite, ·nati\·e copper. 

Products of downward sulphide enrichment : Argentite, ·proustite (.ery 
rare), ·co\·ellite. ·chalcocite. . 

Primary (hypogene) minerals: Quartz (usually gray and finely crystalline). 
manganiferous Siderite, ·calcite (white), m·rite. arsenopyrite. sphalerite. galena. 
chalcopyrite. tennHlltite, ·argentite, proustite. pearceite, .polybasite. 

It is noteworthy that the ores are pre"ailingly arsenical, with four 
arsenic minerals, arsenopyrite, tennantite~ proustite, and pearceite. 
Only in one specimen were small amounts of an antimony mineral 
(polybasite) noted. 

The unoxidized ores are in general fine grained and compact. 
Vugs are few and small. Because of this compactness oxidation 
above the ground-water level is very commonly incomplete. being 
confined to the vicinity of fractures that tra '-erse the ore. Ore speci­
mens several inches across essentially unoxidized may in p1ace~ be 
found within a few feet of the outcrop. Heavily limonite-stained 
gossans or "iron caps" pre not characteristic. 
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The around-water level stood at depths of 25 to 250 feet in the the oxidized zone, appears to have been of nearly negligible im-mines studied. A test of stream water near Chloride showed the high portance in these ores. The supposedly supergene argentite men-chlorine content (80 parts per million) usual in desert regions. tioned above is present in only small amounts. In one specimen of A.ccordinO' to Schrader the dominant silver mineral in the ores ore from the Cllpel mine, at Stockton Hill, very thin films of argen-

b 
. found close to the surface was usually cerargyrite. No specimens of tite and of prollstite, dendritic in form, occurring along small frac-these ores were obtainable for study. In this area, as elsewhere, . tures cutting primary ore, are believed to be secondary (supergene). cerargyrite is confined to the oxidized zone. . Quant~tatively such occurrences are neg~igibl~, and most o.f the Natiye sih'er appears to have been most abundant at shghtly proustlte, for reasons enumerated below, IS believed t.o be prImary greater depths than those at which cerargyrite was dominant-that (hypogene). Very slight downward enrichment in copper was shown is, close to the surface native silwr is dissolved and partly repre- in some specimens by peripheral replacement of pyrite by chalcocite cipitated as cerargyrit.e by chloride-bearing waters. Native silver and of chalcopyrite and sphalerite by covellite. appears to haY(' been con,fined mainly to the oxidized zone in the Proustite, or light ruby silver, is the only abundant silver mineral vicinity of vugs and fractures. A little may have been deposited of t.he unoxidized ore, although pearceite, polybasite, and argentite a short distance below the ground-water level. Some of t.he silver also occur. In some specimens studied masses 1 or 2 inches across has replaced prollstite, as shown in Figure 3. It was also noted re- are mainly proustite, and masses of pure proustite as large as the placing polybasite, pearceite, and argentite. In places the silver end of a man's thumb were noted. Such proustite is believe<1 to be forms tapering and curli~ "teeth" attached to these minerals and primary (hypogene), and the evidence for this opinion will next be obviously formed by their alteration. Some such sil,er " teeth" are summarized. 

in contact with older crystals of calcite that are unetched, indicat- 1. Masses of proustite as large as the end of a thumb and with ing that the siher was not deposited from acid solutions. The man- well-deyeloped crystal faces were noted intercrystallized with the. ganiferous siderite and calcite present in most of the veins would . undoubtedly primary minerals quartz, sphalerite, pyrite, and .:fer-insure the prompt neutralization of acidity developed in solutions de- ruginous calcite-all having apparently been deposited at abOut scending through the oxidized zone. Schrader 9 mentions the oc- t . 
currence in the Djstaff---m.i.~~f-I1ative-si l' many poun s 2. In one specimen studied small areas of proustite are wholly in weight. inclosed by calcite that forms the lining of vugs. Else\vhere we11-Ch.alcocite is n~~ abu~da~t, b~t it was noted alon~ fractures in formed crystals of proustite are coated with calcite. There is no gramte near the h.mg vem, III Mllleral Park. It contamed remna~ts evidence that this calcite has been deposited by descending (super-of pyrite an~ was e:idently fo.rmed b'y the r.eplac:ment of .pyrite. gene) solutions. In pla~es a little natIve c?pper IS aSSOCIated. wlt!l tIus chalCOCIte and 3. Relatively large unmixed areas of proustite in a granular ag-probably represents a reSIduum after the oXldutlOn of the sulphur of gregate of ore minerals must either be primary (hypogene) or the the chalc.ocite. '. . . product of complete replacement of older minerals. In places, ArgentIte, ~hough not .abundant, occurs 111 two contrastlllg Wa!S-lll hO\\"ever, such proustite areas are adjacent to chalcopyrite and sc~tt.ered, th111 fun~us.lIke ~c~les or patche.s along fractures 111 un- sphalerite that show only incipient peripheral replacement by covel-OXIdized or only slIghtly ~xldlz.ed ore ~nc1 1~ small but well-form~d lite. Such incipient replacement by covellite would hardly be ex-octahedral ~ryst.als occurrlllg sI~e by sId~ :With crystals of proustI~e pected to occur side by side with complete replacement of relatively and p~arc~lt: 111 small .vugs ~n unoxldlzed ore. Some of t~IS large masses of some hypothetical mineral by proustite. It is more argentIte IS. llltercrystalhzed WIth small .amounts ~f chalcopyrIte probable that the proustite was formed not by .replacement but by / and sphaler:te, and on som~ of the argentIte small cry~tals of l~ter primary crystallization. ~uartz are Implanted. ~t IS. probable that the argentIte occ~rn~g 4. In all the ores' studied proustite is more intimately associated III octahedral cr!stals IS prImary (hypogene); that occurrmg III with tennantite than with any other mineral. Proustite is the sulph-scales or patches IS very probably supergene, a product of downward arsenide of silver; tennantite is the sulpharsenide of copper. The enrichment.. .. . . proustite has not, however, replaced tennantite, for the tennantite Do~nward (supergene) sulphIde enrIchment,. or the dep~sItlOn of nearly enrywhere has its own characteristic crystal outlines, as sulphIdes below the ground-water level by solutlOns descend mg. from shown in Figures 2, 5, 9, and 10. Added evidence that proustite • Op. cit., p. 60. has not replaced tennantite is furnished by the fact that certain 
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areas of tennant,ite carry only scatter.ed small inclusions .of sphal~rit(', the writer has observed radiating groups of tabula.r crystals of covel-
whereas borderll1g areas of proustlte are crowded wIth relatlyely lite repla.cing galena. The. development of the covellite was, how-
large sphalerite inclusions. eyer, clearly controlled by cleavage planes of the galena or by con-

5. The presence of inclusions of sphalerite and chalcopyrite jn h1 cts of galena with other minerals. In the association of pearceite 
both tennantite and proustite is itself suggestive of a primary origin and. tennantite uncleI' description there is no such relation of the 
for the proustite, because sphalerite, chalcopyrite, and tennantitc pearceite to tennantitc contacts or partings, but the pearceite ap-
are exceedingly rare as products of seconuary (supergene) enrich- pears to be fairly evenly clistributed through the tennantite. The two 
ment. are interpreted as in primary intergrowth. There is no evidence that 

6. Galena, fairly abundant in these ores, is a mineral that is the proustite. of this specimen is the result of a replacement of 
usually particularly susceptible to replacement by silver minerals in pearceite; it appears rather to be contemporaneous. On theoretical, 
the processes of downwaru enrichment. "lhere galena and proustite grounds the supergene replacement of pearceite (9Ag2S.As2S 3 ), a 
are found together in these ores they commonly occur side by side rich silver mineral, by proustite (3Ag2S.As 2S3 ), a mineral poorer 
without evidence of replacement. Figure 4 shows an association in sih'er, is unlikely, for it would im'ol Ye a re,'ersal of the progres-
of sphalerite and proustite in contact with galena. The smooth sion to richer sil \'er minerals characteristic of the process of do\,n-
galena contacts extending from proustite to sphalerite indicate ward silver enrichment. 
either simultaneous replacement of galena by proustite and sphalerite Although some of the relations outlined above taken singly "ould 
or an absence of replacement, the three minerals all being essentially not fO~'lll concl~lsiv~ e:'idence .that the pl'oustite was primary, taken ~ 
of the same age and primary, Simultaneous replacement of galena coll:ctlvely. t!l~lr slglllfiance IS unesc,apable. 
by an intergrowth of proustite and sphalerite is highly improbable ::the po~slblhty of profitable operatlO~ of a~y particular deposit in 
and if it occurred 'would almost certainly be a part of the process tIllS ar~ IS dependen,t upon ,many consIderatIOns, amo~g '"hich may 
of primary (hypogene) mineralization, for the deposition of sphal- be. ~entlOned the ;PrIce o~ ,s~l vel', cost~ of transpor~atlOn and labor, 
erite in the downward elll'ichment of ore deposits is exceedingly llllllmg and smeItm~ faclht:es" the. WIdth ~ncl hO~'lzontal e,xt~nt of "': 
rare. In Figure 'f are shun II sm,tlt--a-retts- of- prt)tlsti-te-i th7 ore bod' the l'lmal" dIstrIbutIOn of s11\'er m~nerals w.lthl~l the 

I If th f d b 1 t f th I tl vem, and the nature and extent of downward enncllll1ent m SIlver ga ena. ese were Ot'lne y rep acemen . 0 e ga ena, ley , . ' , " . 
I ld b I t d t tl I 1 b t th h I Some of the l'lchest slh-er ores of the area , c.arrymg cerargvnte and s IOU e re a COle ga ena c ea vages, u ey s ow no suc 1 .. . . . • 

I t
' I . t t d . I' f' t't . natIve SIlver, were unquestIOnably products of OXIdatIOn and down-

re a IOn ane arc m erpre e as mc us IOns 0 pnmury pr.ous 1 e I1l d' ltd tIl' t f th . 1 tl . . ' , war ennc Imen ,an Ie p aYln CT ou 0 ese ores III e ep 1 was 
galena. A smgle pOSSible exceptIOn to the general rule that proustIte1: . I ' i: t f t ". btl -ii' d f f tl , . .. , cel am y an Impol an ac or In Ie l.."lOSlllg own 0 many 0 1e 
has not replaced ga~ena IS Il~ust~ateu III FIgure 8. TIllS figure ,was mines. The decline in the price of silver from 1872 to 11)16-'was un-
~lrawn frorr~ a, specimen whIch III most. p~aces show~ the relatIOns questionably an added discouraging factor, 
llll~stra.ted III Flglll'(,~ -! and 7. Tl~e ,'emlets a~'e Illtcr~reted as The conclusion that the rich ruby silver ores of the region arc in 
fi!llIlgs ~f a fractUl:c III ga.lena by prImary proustlte, pOSSIbly com- the main primary offers eilcouragement to further exploration of 
bmed .wIth very Shg~lt pnmary replace~ent of the, l?alena ~y the the ore bodies, although this work should be undertaken only with 
proustlte. Such relatIOns are very exceptIOnal. AdditIonal eVIdence due regard to the many other and perhaps unfavorable factors in-
that proustite has not replaced galena is found in the common voh'ed. A general decrease in the primary silver content of veins of 
presence of many small inclusions of sphalerite and chalcopyrite in this type with increase in depth is probable, but such primary 
proustite and the absence of such inclusions from adjacent galena. changes are likely to be much less abrupt than those due to dO\Yll-
It can not be assumed that the prollstite has replaceu galena unless ward enrichment and to be recognizable only through yertical in-
sphalerite and chalcopyrite have replaced it simultaneously. tervals measured in many hundreds rather than a few hundreds of 

7. In some ores proustite and pearceite intergrown wit.h tennantitc feet. TIle depth of most of the mines is too small to afford any valid 
possess regular crystal outlines, as shown in Figure 9. The narrow test of this factor, eyen had the workings been accessible for study. 
white areas in this figure are pearceite showing its own characteristic Underground studies, had they been possible, ,,"ould ha\'e aided in 
tabular crystal forms (lath-shaped in cross section) ; the larger white determining whether the rich primary proustite ores were of spotty 
areas are mostly pearceite. Sulphides occasionally develop their own or patchy distribution, or of fairly regular distribution within the 
crystal form in replacing other sulphides, but the relation seems to be "eins. a· question of fundamental practical importance. 
rare. In ores from the ~Iowry mine., in the Patagonia district, Ariz., 
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It is den~ l oped by crosscut tunnels and drifts. JIIo~tly within a verti­
cal range of 100 feel. The country rock is sheared pre-Cambrian 
biotite granite. The yein has a width of about -i0 feet, and dips 
steeply south,Y c;;: tward into the mOllntain. It seems to consist mainly 
of an altered and replaced cru"hed a plitic granite or rhyolite dike. 
The values fa" or the foot-wall side of the vein, being greatest nea l' 
its conta ct with the granite. This mine prolillces gold-siLYeI'-kac1 
ore. The last ca rload shipment made at the time of the "Titer's 
yisit ayeruged: Go ld 3.1G ounces Hllll siln~r S ounce,,; pel' ton , allCl 
leall 17.;, per eent. 

RU1'al and B uckeye mincs.-These two mines are locat ed in the 
northeastern part of the ~Iineral Park district~ at an ele"atioll of 
about 3.000 fl'd, They are but a few hllndred feet apart and are 
situated on thc "ame \'eill. the TIllral being on the west and the Bllck­
eye on the ea::: t ~ i ll e of the same gulch, The principal cle\'e\opments 
in the Rllral con::ii;:: t of a :200-foot shaft and abollt 100 feet of drift , 
amI in the Buckeye of 7.')0 feet of drift, toward the face of which 
the " ein is fallit ed ofl' to the north by a latera l thl'(J\\' of about T;, 
feet. The Rural shaft contains water. The \'Cin i.n the TIliral mine 
dips southward at angle;; of about 80 0

, bnt in the Buckeye it clip,; 
to the north at angles of about 70 0

• It is ~ to 8 feet thick and is 
[lssociated with a dike of the ap liti 
rock. ,,,hi ch is pre-Cambrian !"chist. It locally shows u -i-inch to 
:W-inch ore sh oot. mostly iron and copper pyrite,; ~ with st reaks of 
arse nop~'l'ite. black oxide of manganese, and some chert and quartz , 
the quartz being' more prominent in the Buckeye than in the Rural. 
The walls are generally frozen. The ore contains sil\'er. gold, ami 
copper. with the nlues high in gold. 

C()1rlcli Star minc.-The Golden Sta r (formerly L one Star) Illill l' 
is locatell about a mile northeast of ~[ineral Park, on open g rollnd . 
It produced rich sulphiJes of sil"er , containing gold and lead, fr011l 

1870 until U)O~ . when the ore seems to ba\'e fallen off in g rade alld 
beco me base an d refractory. The mine is de\'cloped principally by 
a "haft 300 fcet ill clepth and two Im'els. with ,,00 feet of drift Oil 

ea ch le\'el. The orc is ;:toped down to the 100-foot lc \'eL The n' ill 
dips steeply to the south. It is ~ to -t. feet in willtlt. ancl the on' 
is all low grade. The total production is stn ted to be $37.).000. 

_,11'/'- rmd San Anton io millc8.-The Ark millc. located about :2 mil l'S 
sOlltlw'est of ~Iineral Park at the ,,'cst ba:-;e of the lIIollnt ain". i-; 
deyeloped by a 250-foot shaft and three l c\'(~ls, cOlll prising about l.: \ill) 

feet of workinfY", It produces considerable ,,,atpr. The " ein , ,yhich is 
5 or G feet in "idth. dips steeply to the northeast. The orc is of :l 

sulphide chara cter and contains gold, sih-er , and copper. It run" 
about 173 ounces of silver and 3.13 ounces of gold per tOil. TIlt' 
production is about $150,000. Adjacent to the Ark mine is the Sail 
A.ntonio. which has produced $75,000. 
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CERBAT DISTRI CT. 

Geneml outline.-The Cerbat district., an area about -i mile,:, in 
diameter. is situated south of the Mineral Park district. in the foot­
hills at an elevation of 3~500 to 5,000 feet, 3 miles east of the _,h izona 
and Utah Railroad. It has produced more than $2.000,000. It is 
drained principrlily by Cerbat 'Yash, which lea ds westward into 
Sacramento ,Talley. The mines north of this wa"h are gold bearing: 
those to the sonth y ield silver ancllead. The principal mines a1'(, the 
Golden Gem. Yanderbilt , Clwmpion, Oro Plata. Paymaster. Cerbat. 
Kew London , S t. L ouis, Flores, and TW'ins ~ the three first named 
being among the most important present producers. 

Golden Oem mine.-The Gold en Gem mine, located on Cerbal 
" ' ash, is de,'eloped principally by a 430-foot shaft aner fou r level:: 
compri ;;ing 1.200 feet of drift and stopes. The stoping is on tJle 1:30-
foot le,'el, and extends 166 feet horizontally and from 6:2 to '81 feet 
vertically. This mine yields considerable "ateI'. The nin dip" 
steeply to the northe,lst. It ranges from 6 to 1-± feet in width. and 
uSllally carries 2 to 6~, feet of pay ore running from 510 np,Yard per 
ton. The valnes favor the foot wall. The gangue is quartz. The 
ore is gold ore and carries also silver, locally 60 onnces pel' t on. l~d :) 
to 6 pel' cent, antimony and zinc a trace, anlI some iron p: 
prod uctlOn to clate is $lDO,OOO. A -iO-ton mill is now turning <J ut 

about $350 worth of concentrates a day from ore formerly left on the 
dump. 

I . lw mine.-The Idaho mine adjoins the Golden Gem on the 
west , and the ore is similar to the Golden Gem ore. The mine has 
been "'orked in a small way since 1871, and the total production i:-= 
reported to be about $200.000. 

Cerbat mine.-The Cel'bat mine, located about a mile northeast of 
the Golclen Gem mine, is 200 feet in depth, The nin is -! to 10 fee t 
thick, and the total production is stated to be about S300,000 in g'Jlcl 
and silver. 

Paymaster mine.-In the Paymaster mine, about It miles north­
east of the Golden Gem mine, the n in dips steeply to the north. The 
ore contains sih'er and gold, runs high in values. and carries much 
rllby s ilver. The production to date is said to be S~OO,OOO. Con­
sidel'a ble water is found in this mine. 

Oro Plata mine.-The Oro Plata mine, located about a mile north­
east of the Paymaster mine, is 280 feet deep and is developed b~­
about 7,000 feet of underground work. It produces considerable 
water. The pre-Cambrian countr~' rock is here intruded by the 
aplitic granite. The ore values are chiefly in gold and sulphide of 
silver , ,yith locally some lead. They run about S37 per ton. Tht' 
total production is given as $500,000. 
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STOCKTON llILL DI STRIl 'T. 

Gcncml olill inc.-The Stockton Hill d i"trict joins the Cerba t (I is­
trict on the ea ::;t. being situated on the oppo"ite slope of the mOllll ­
tains, about 10 mile::; north of Kingman. It is about 4 miles in di­
ameter and ranges from 3,500 to 5,500 feet in elevation. It is gener­
ally rOllgh , but the mines are all accessible by wagon rO;l(ls, in the 
main of easy grade. The drainage issues eastward into Hualpai 
Yalley. The principal camp is Stockt on lIill, s ituak(1 in tile eastl'rll 
part of the district. The nins in general strike northwestward. 
The district contains abollt 10 mines. of which the princi pal are tlw 
Banller nroup. Trea:-, ure Hill , Little Chief, Cupel, Prillce George, 
De 1a FOlltaine, C. U. D., and "(j3. 

B rllw er G i'Oll l' mi/l(!.-The Banner Gronp mine is sitnntec1 nenr tlte 
center of the di;;trict. It is deyelopeu b.\· more than 2,000 feet of 
uIlllcrgrolll1l1 \\'o rk , including the" tunnel '" or drift, \yhich extend" 
in U;OO feel on the yein. The vein dips steeply to the northea"t. It 
is G to 8 feet in width , and the ore shoot is 2 to 2t feet thick and 
fayors the foot-wn11 side. In some localities the ore con:iists of Pill'\! 

galena , but uSllnlly it contains gold , silver, zinc, iron, and copper, the 
golll in p laces amollnting to several ounces per ton. The amount of 
zillc illCI'ea;o:cs ill the deeper HOI th port iOIl of the mille. The plOd 
t.ion is reportell to be' many thousand dollars in gold, silyer. and lead , 
(he zinc thus far bei ng culled and left on the dump. The ore is 
"hipped to the Xeed les smelter. 

Trcasul'c J1ill mine.-The Treasure Hill mine is locnted in the f oot ­
hills in the southea:itern part of the district. It is de\'e lopecl by ill ­
clined shafts and drifts, and yields n large supply of goo~l \\'atr l'. 
The \'eins, six in number, dip steeply to the northeast. The,\' a\'era gl! 
about 5 feet in thickness at the surfa ce and "'iden dO\\'ll\\'arc1 . Thl'Y 
are associated with what seems to be a small stock of the aplitic 
grnnite. and the t\\'O next to it arc now being \yorker!' The ore fa \'or=, 
the hanging \yall nnd occurs in shoots 100 to 200 feet in extent. \yith 
inten'cning clay or talcose gouge and sulphide:i. It runs about 100 
ounces of sil\'er and $5 to $lG in gold per ton, amI 7 to 10 per cent of 
lead. The total procluction is stated to be $100.000. 

U/lj>r'l min e.-The Cupe! minc is situated at Stockton Hill camp, 
It is now being reopen cd aIHI an cxcel1rnt 200-ton mill and plant of 
the Joplin type ha\'e just been installed. It is develope(1 tn a depth 
of 400 feet, principnlly by shafts, drifts. and stope,::. and is sai(l to 
yield about 25.000 gallons of water per day. It is loca ted on thl'l '\' 
Hins, whose general trend is northerly. The ore in general contaill~ 
ruby and horn sil\'er, together with black sulphide of sihcr. but ill 
some places is rich in high-grade galena and carries about $5 per tOil 
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in gold. .About 2,000 tons of ore said to run from $G to $7 per ton lie 
on the clump. The production to date is I JPorted to be about $500,000. 

P ri.n cc Georgc minc.-The Prince George mine, located about one­
fOlll'th mile southeast of the Cupcl mine, is developed by a I SO- foot 
shaft anel drifts, and is said to yield about 2,000 gallons of water a 
day. The vein dip:; steeply to the north and is about 12 feet thick. 
The total production is about $100,000. 

De let Fontaine mine.-The D e la Fontaine mine, locateel at the 
west side of the district, on the crest of the range, is 400 feet deep. 
and comprises about 1,400 feet of drift. The "ein is T to 10 feet in 
width , and dips steeply to the north. The ore runs about 35 per cent 
in lead and zinc, and contains some gold. Good ore bodies, 2 to 4 feet 
thick and of con"iderable extent , are blocked out in the lo\\'er 300 fee t 
of the millc. 

'U,J IlIim.'.-The \i:l minr , locatc,l ill the sonthrl'l1 part of tlH'tdi :-'t ri C't . 
is 200 feet deep and is stated to ha\'e produced a total of $500,000. 
mostly in ri ch silver ore. 

Little Chief mine.-The Little Chief mine. loca ted one-fourth mile 
west of Stockton Hill camp, is about 100 feet deep and contain;; about 
1,000 feet of underground work. The vein, supposed to be one of the 
veins of the Treasure Hill mine already described, dips steeply t~ the 
northeast. The production: amounting to many thou sand dol hr~ i , 
all shipping orc, a\"eraging in silver about 3:')0 ounces and in gold 5 
to 10 ollnces per ton , with S to " per cent of lead. . 

C. O. D. minc.-The C. O. D. mine, loca ted2:} miles north of Stock­
ton Hill camp, in the upper part of C. O. D. Gulch, is developed by a 
sha ft 400 feet deep, drifts, and \topes, on a nd between byo main and 
two subordinate levels, aggregating in all about 2,500 feet of under­
ground WOl·\';:. The principal surface equipments consist of a 50-ton 
concentrating mill and engines. The vein dips steeply northward : 
amI is about 7 feet thick. The ore, whose principal yalue is in sil.er. 
run s abollt ns follows : Silver, 1GO ounces per ton; gold, :2 ounces per 
ton; lead, 12 per cent; with some zinc and a little copper. Except the 
low-grade ore, it is mostly worked out for a distance of about 400 
feet on eititl' r side of the main shaft, beyond which good ore is re­
ported. The mine closed down late in 1904 and is now full of water. 
The total production is reported and in part verified by smelter retUrIl 
sheets to be $1,300,000, that of silver alone' amounting to about 
$1,000,000. 

GOLD BASIN DISTRICT. 

The Gold Basin district is situated in the eastern pnrt of the IYhite 
Hill:" in the Gold Basin mining district. It extends oyer a hilly area 
about G miles in diameter, sloping and draining to Hualpni IV'ash on 
the cast , and ranges from 2,000 to 5,000 feet in elevntion. The water 
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MINING LE}\SC AND PUR !lASE AGHEH1[NT 

This AgreEment, made and cntel~C into this the ___ day of 

June, 1980, by and betl'/een Severt H. Re ther, r,1arga ret Rei ther and ' 

Frank Reither, sometimes doing business as Continental Divide Distributing 

Cow.pany, ~f Route 2 Box 418, Aitkin, Mi nesota 56431, hereinafter 

called "lessors" and Desert Metals, Inc , T. W. Anderson, President) 

P. O. Box 3001, Scottsdale, Arizona 852 7, hereinafter called "Lessee". 

WITNESSE 

lessors, for and in considerati the payments of the 

royalties and performance of the terms, covenants and conditions set 

forth herein for the Lessee to be kept, paid and performed, does by 

these presents -grant and lease to said essee, all these certain mining 

properties belonging to and represented by Lessor situated in Mohave 

County, Sees. 6 & 7, R-17-W, T-22-N, G.& S.R.M., Cerbat r~ining District, 

Arizona and named as follows: 
/ 1. Friday, #1 

~ 2 F 'd #2 /U ~ 3$1.{ ~ . rl ay, r:::;- / '- c: ' ¥ ~Q} 3. Friday, #3 VLI.\S} - -~ 7 . 3 lj? 

J~l ~~ 4. Fr~day, #4 -;:~ 
'\ . \"'- 5. Fr:dday , ##'65 .~ 
~~ rf" 6. Fn ay, , .3S1 
~~~These claims are contiguous and south of the Golconda & Mexican Mines. 

A map to be included in this Agreement a Exhibit "f;.II. 
Lessors also agree that any rig t title and interest in and to 

any surrounding mineral properties to a Dve claims should be a part of 

this Agreement, should Lessee feel it n cessary to properly re-stake, 

acquire or renew ownership thereof. 

TERHS AND CON ITIONS 

1. From the date of this Agree ent, Lessee is hereby granted a 

period of time up to and including 15 1980 during which he will 

have the free, exclusive, quiet and unr stricted right to, re-stake 

claims, explore, drill, excavate, assay test and search for econo~ical 

and mineable ore, rehabilitate surface nd sub-surface workings, build 

test or experimental ore processing fac lities, use water found thereon, 

b10ck out, remove and stockpile ore res rves, ship limited amounts of 

ore for test purposes, etc .• so long as said process and practices are 

done in a good and workmanl ike manner a d \'Jould not be detrimental to I 

future operation and mi ne safety within these claims; 



2. For the privilege of having this period of free examination 

time, the Lessee agrees to furnish Lessors an original copy of all 

evaluation work accomplished, including maps, reports, assays, 

determinations on ore processing and feasibility studies, drill logs, 

etc., if requested; 

3. Lessors do, by their signatures hereto, state, declare and 

guarantee that they are the sole owners of these six (6) unpatented 

mining claims and that they are free and clear of any liens or encum­

brances of any ki nd or nature and that this condition shall continue so 

long as this Agreement is in effect. 

4. It is mutually agreed herein that the purchase price of these six 

(6) unpatented mineral claims shall be Four Hundred Thousand Dollars 

($400,000.00) , payable at a minimum advance royalty of $200.00 

(Two Hundred Dollars) per month, commencing on or before 15 Dec. 1980 or 5% 

of the IIGross Proceeds" of all the ore or minerals produced from these 

claims whichever is greater. At the end of 12 (twelve) months from the date 

of this signing or 15 June 1981, the minimum advance royal ty shall increase 

to $400.00 (Four Hundred Dollars) per month or 5% of the gross production, 

whichever is greater. These payments shall be paid into escrow account of 

Lessor at the First National Bank of Crosby, MN, by Lessee, within thirty 

{30} days after receipt of settlements. The books and records of operator 

will be open at any reasonable time for Lessors or their agent's inspection, 

should any doubt be expressed as to payments due Lessors. The first Two 

Hundred Dol l ars ($200.00) monthly payment shall be due on or before the 15th 

day of Dec. 1980 and each month thereafter and increasing to $400.00/mo., as 

stated above. 

On or before the expiration of this examination time Lessee and/or 

his agent shall submit written notice to Lessor of their intentions to 

abandon or cont inue occupancy of these mineral claims~ Should Lessee 

be satisfied to continue occupancy, exploration, development and 

exploitation of these claims, they shall arrange a mutually acceptable 

escrow account to fa cilitate payments to Lessor as herein agreed, along 
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with escrow instructions specifying same; 

6. It is also .agreed by Lessors that they will place a good and 

negotiable quit claim deed to said claims in said escrow same to be 

" . . ' . released ·to Buyer or his assigns when the agreed sales price has been . 

. paid into escrow to account of Sellers; 

. 7. Lessee hereby agrees to use his best efforts to get good 

. ... -and qual ified associates and/or assigns to compl ete the necessary test 

work in the agreed examination period and begin payments when due; 

8. It is fully understood by Lessors that Lessee and/or his 

assigns, -agent, associa.tes .or designates shall _have the exclusive, 

unrestricted and quiet enjoyment and occupancy of said claims and im­

provements, so long as they meet all the terms and conditions of this 

Agreement as listed herein; 

9. lessee hereby agrees to hold Lessors harmless from any 

lawsuits, causes of action or any such legal hassles resulting from 

his occupancy, possession or operation of said claims and also agrees 

to post notices of non-liability in conspicious plqces upon the claims 

for the protection of Lessors; 

10. Lessors hereby agree to allow Lessee to take claims to 

patent if he so desires, but ownership shall be retained by Lessor with 

same rights of purchase by Lessee as set up herein, until fully paid; 

11. It is agreed that the title of all mining machinery, equipment, 

fixtures and structures erected or placed upon said mining claims and 

premises by Lessee shall be reserved to said Lessee and remain the 

Property of Lessee, subject to removal at his will, during the ccntinuance 

of this .Agreement, and ninety days thereafter. 

12. Lessee hereby agrees to carry adequate Workmen's Compensation 

Insurance for the protection of all workmen employed on said mining 

premises and claims, or in the mining operations. 

13. Since the claims are unpatented, annual assessment work must 

be performed on same. lessee agrees to perform, and record, all work 

necessary to keep each claim valid including paying taxes due thereon. 

14. Lessee may cancel or terminate this Lease, or Purchase 

Agreement upon thirty (30) days' notice in writing to that effect mailed 

to Lessor, at any time during the length of this Lease \'lithout penalty . 

.. 3-



_ 15. If Lessee fails, neglects, or refuses to pay rents and royalties 

as herein provided, and such defaulting continues for thirty (30) days 

after written notice has been received by Lessee to rectify such default, 

Lessor may re-enter said premises for his sole occupancy. 

16. This Lease may be assigned in whole or in part by Lessee, 

and upon such assigrunent, the assignee shall be solely responsible to 

Lessors for such assignee's pro rata portion of any or all of the 

obligations or liabilities under this Lease and Agreement, and Lessee 

shall proportionately be relieved of any or all of said obligations or 

liabilities. Lessors in turn, shall accept and grant all rights and 

obligations of Lessee as stated herein of and to Assignee as if he were 

original Lessee. 
, 

17. Lessee further agrees to perform all mining operations in a 

good and workmanlike manner to properly and adequately timber, where 

necessary, all shafts, tunnels and all underground excavations for the 

safety of the workmen and the preservation of said premises as a mine 

in a manner commensurate with -good and economical mining practices. 

Lessee agrees that he will operate said mine in full compliance with all 
- A4t20AJA 

State of Qllifij, .... and Federal Mining Laws. 

This Agreement shall be binding upon and inure to the benefits of 

the heirs, administrators, executors, assigns and successors in interest 

of either Lessor or Lessee. 

IN WITNESS WHEREOF, the parties hereto have signed this Mining 

Lease and Purchase Option the day and year hereinabove first written. 

LESSEE: LESSORS: 

DESERT METALS, INC. SEVERT H. REITHER 
T. W. Anderson, President 

MARGARET REITHER 

FRANK REITHER (TRUSTEE) 

-4-
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STATE OF ! S5 • . 
county of 

· This instrument was acknowl edged before me thi s ___ day of 

----------------~ 
t 198.0 by T. W., ANDERSON, President, DESERT NETALS, 

INC. 

Notary Publ ic 

MY Commission Expires: 

STATE OF MINNESOTA ) 

County of 
~ S5. 

· This instrument was acknowl edged bafore me thi s day of ----
__________ , 1980 by SEVERT H. REITHER AND MARGARET REITHER. 

My Commission Expires: 

STATE OF COLORADO 

County of 

) 
) ss. 
) 

Notary Public 

· This instrument was acknowl edged before me thi s _____ day of 

, 1980 by ' FRANK REITHERS Lo .e£4/.cJ F c;eEITlIl:~. ------------------ , 

Notary Publ ic 

My Commission Expires: 
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PROFORMA 

The followi ng is based upon June 25, 1980 gold and silver prices and assuming 
the processing of 50 tons per day of an average ore. 

~ 

15 oz/ton ag x $15.95/oz x 1000 ton/month 
.07 oz/ton av x $622.50/oz x 1000 ton/month 

Refining-smelting fee 6% - 4tl~p 0'~/~ 

10% Royalty 

~ Monthly operations: Mining, milling, 
transportation 

20% interest to PRO and others 
Monthly Net Income 

= 
= 

Considering a three month delay in the set-up of the mill-concentration 
facilities, the payout will be in 8 months. 

Startup Cost 
Three months' operations 

$400,000 
360,000 

$760 ,000 £ $95,415 = 7.96 months. 



GEOMET EXPLORATION v. LUCKY Me URANIUM CORP •.. .Ariz.. ':~133!r. .:'::; -- : _~/ 
Clleu,ArIz.,IOI P.2cIISH . _._ _ " 

~ CAMERON, C. J., STRUCKMEYER, ·V. 2. Mines and Mlnerala -=-27(1) - ' . ~ ·:·{:'-r~:::~t ~ .. · ",:; 
C. J., and HAYS and HOLOHAN, JJ., con- ; .. ' If finlt po~r should relax his~~-{< .. ·, :-~ 

. \ paney or cease working toward ~very of i :" . ' ,' .~ . ~: 
- . ". ' . . minerals, and another enters '. peil.ceably,'····-> .. , .. : ~ 

openly, and diligently searches for minerals, ': .. : .. 0 , - • ;~{ 
first party forfeits right to exe~usive posses- .: .. :' ". --~-:': 

'. sion under requirements of.pedis pOssessio.::\::;:-~~ · : ~ 

- . . . '3." ~~~nt ·~9(~j. · ;·J:~k.:~}~:t~{<~~~~~·~/~) 
'. " 'In poesessory action, party with-better . .'\~ :~<:~ . }: .. ~EO~:u~~:~~t'~~. ~ '.' ~ . rightt:;~~~~~: ~_~rev~':f~~?~~f~W~i~~~j~i . 

~":": '~".: ,,~, .. , . . .. - . _ .. . , ..... ' .. ~ , .... . ': ., 4. Mine. and Minerals e::a29(6) ; '~'~:'tt ,o;;.'::',.~, -~ .. " ", 

':. ~' : ~ ". > '.-v: . . ><. ,.;' .', .:;." ,,~ , Pedis ~ ~io' . protati~"'~~i~~~~0-:~:sI1 . 

Mc ~ CORPORATION, claims actually oeeupied, provided ~'that·J;~~~:'~~ 
.... ... ~. ~~ eorpora~on, Ap~Uee. .: ' ~. J ' : .:- : " w~ toward diacoveryis in 'p~,'&n~(~~~~" ~~ , 

.&i~'-";~ - : ',", .. No. 1"7~PR. '~': ~~~;;"' . ': :;::. does not extend to · contiguouS" unocieuj:ri~~.:~~~j . 

~\:~;~~~., {;ourt"of ~~'.:~;:::: :~'T~:~ claims:.·o~ ~~p~~~:~ ~~':?;;~;~i~fi~%ll : ' 
~~.,-"':'J.. ' ;' '' ' . . .. En Bane. ';,,'';- ... "", ., .~" . 5. Min .. , d 'MineraJa --29(6f~ """~" ~~' ~ ; ;,- -~.:,~ 

::~~.:>:" .: ~~. ~. " '. r:/;~ ": .::-'~:': , ; : ., ~. an . . .. ~ · f .::; ';'. ' • ... b!i~,~~~:;:'·~~~:;¥. 
- . . .. - ': Oet. 9, 1979." _ ..... " ' . . ' Prior to · discovery; of",mm~ .orily;:t: t ',--:·5 

... . .. . -"",-,,"~ ' .... 
,. Rehearing, Denied Nov. 6, 1979. '. right one baa to exclude ano~er flows ~~.7: .0::.::;~ 

'. ~ pedis poa&eI$Sio and not from statutory .biw.'~::;':;;.:.- "': ',:;.:~ . 
.,., ';' .'~ ' A ' .. . : - ':~ • ~ : ,' • • • • •• .. . o:..c::' ... ....... • ' ;' 

~ . . . ~ .. ,,', ~ . . .. ", ~: .. :' . ~'." .. :: : ; ' .. · ·;~~",:~~· :\,:~:~r~~.~1~~~ 
- . Sul.......uent locator appealed troma ae-: - 6. Mine. and Minerala --27(lr-,~~· ' _-~~? __ : '?~ :':c;:· ... '." 
' .' ~ - - '- . • :".~ ~. - .~~ ",:,. r- ~'''' ~ 
Cision of the Superior Court, Yum~ <:ounty, . . · .~o~af Jocator must- e~ter ~: .::;~ :L~ 
CaUl!e Nos. C-38435 & C-38533, Walham W. claim m 200d fiith: "good faith" ~ .... ~~:,._,."" 

abours, J., granting exclusive possession defined 88 p'0~t..Y .!!{ ~ and ~~b-:: -,7; 
- ~f certain unpatented mining claims to pri- . of intent iO d~raucl. . . : .:: ; i:,t,;~ . .j':· : '~l.~.:::;"':";~~R-::.;.... ~-} 

~. or loeator. The Court of Ap~, 1.23 Ariz. ~See Publication Words ' and phraseS :.:3.~~~>. '~ 
-, 601 P.2d. 1344, affarmed and for other judicial constructions an4 ,.:~, ,..;.:.. ,". 

-"'.'~-":-'-J:~~:; th~::~re:u~: . .. ' ~~~~. ' -:~~'; : " ;' :".~ , :;::~·-~;.;ij~~;£ft~:;s~ 
. requirement of pedis possessio would not be . ~ 7. PrinCipal and Agent .... 69(1) ': :~:'~::~!f-:::',~,<~~~~~ . 
·diIcarded in favor of coD8tructive poeaesaion ' .. .. : Agent is duty bound Dot to acquire.: __ ~.'f .' ':l 
to afford a potential locator protection of . private interest antagonistic . ~. ~t. of his ,:. - : . . ~<:-

UIIII! . .. rna en;~:b::':, ::: _ empl~Y~~.: : ~~:::':;:r ~~.: :.' -·":::;I~~'t~t~~1~S~~;/.·j 
~~alintld ill po_ .. ion tearehing for minerals'. 8. Mine. and Minerals --27(1) -. -;.~, .:;..;.;:, .~;;,(~~.;"" ,-:", :' \ 
........... - .~ •... Reversed and remanded ' : with · di- . . .. Mere -knowledge of . preVious mining '.~" .< .:-,~ 
_~-.reeti()D8:· opinion of Court of Appeals vacat- claim, in and of itaelf! does : not constitute~:~. · ... : ·~ 

. . bad faith 80 as to bar entry to. 8ubeequent. ..- :: 

L Mine. and Minerals e::a 17(1) 
... < .. !~ ~ of compliaDci with statuto­

~: :: ry J.equisites IUCh ~ monum~_tiiigand-nO:'. 
{ >1ice,- OD8- cannot J)8!'fect mininr1oc;a!!on.l 
t=~ either federatofatate law,. 1!!~ut 
tS"~-:"8etuaI discovery ¢ .minera.1J_ .in ~_ 
~?=R.S. § 27-:201. " - . " 
{tl'.i. :. 
~.~~ 

If 
~: .. 

loeator.. . ...... >~:' -:',- '.':' ; 
~ • ~ : i f ..... } . ... • ' .. ',;. -:,.' ; ~ - . .; 

.. ' . -j;' -- .", .~' . "- :: -~ ;:~~""; 
,. ... - . . 

\ . . . 

W. T. Elsing, Phoenix, Thomas R. Y~unr~ , 
L8kewood, Colo., for appellant. 

DeConcini, McDonald, Brammer· & Yet-
win, P. C. by John C. Lacy -and Kenneth L . ~.· . 
Allen, Tucson, for appellee. "'. 
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HAYS, Justice. 

Geomet appealed from a decision grant­
ing exclusive possession of certain unpa .. 
tented mining claims to Lucky Me Uranium 
Corporation. The Court of Appeals af-

_firmed. 1 CA~IV 4125, med June 12, 1979, 
lZJ Ariz. -, 601 P.2d ~344 (1979). <kG­
met petitioned for review and we granted 
review under A.R.s. § 12-120.24 and Rule 
23 of the Rules of Civil Appellate Pr0ce­
dure. We now vacate the opinion of the 
Court of Appeala. . 

By use of modern scintillation equipment. 
in September of 1976, plaintiff/appellee, 
Lucky Me Uranium Corporation, detected 

. . _ Manomalies .. ·· (discontinuities in ' geologic 
formational indicative of pOuible uranium 
depOsita in the Artillery Peak Mining Dis. ,;-,.,. ', . 

. ~. . trict in Yuma County, .land in the federal 
<~:.. . public domain.. In November, 1976, Lucky 
;iE.: ~:.,..:-proceeded to monument and poet 200 claima 
~~':..: -.. . (4,000 acres), drill a l()"foot hole on each 

We must decide a single issue: 
the actual occupancy requirement of pedU .. 
possessio be discarded in favor of construc­
tive possession to afford a potential locator .­
protection of contiguous, unoccupied claims -, 
as against one who enters peaceably, ope.D- . 
ly, and remains in possession searching for · 
minerals? . 

PEDIS POSSESSIO 

Mineral deposits in the public domain 
the United States are open to all citizens 
those who have expressed an intent to 
Come citizena) who wish to occupy and 
plore them "under regulationa prescribed 
law, and according to the local customs 
rules of miners in the several mining 
tricts, so far as the same are applicable 
not inconsistent with the laws of the .TT_, .. _~I "" 

States." ,.30 U.S.C. § 22 (1970). 

claim, and record notices punuant to A.R.S. [1] . The doctrine of pedis 
~.;~.- -'. ' _§§ 27-m2, 27-ma and 27-3)4. ':-: '- ~-' evolved from customs ana usages of mi:J11er.~ 

" Subsequently, defendanVappellant, ~ and has achieved statutory recognition 
;:"0 met, peaceably entered some of the aJ'e88 ' federal law as the "law of poea2SSion," . 
. ,~ .. - claimed by Lucky and began drilling opera~ . U.8.C. § 53 (1970): . 

~ .- tious. Employees of Geomet were aware of . No pouessory action between nersonIL 

-- .. . Lucky's daims but considered them invalid 0 any court of the United States. for 
'0·"': "':' ... : because there had been DO diacoyery of min- recovery of any mining title, or for 

.o ~_. -.,' "': erala iD-place and Lucky was not in actual ages to any such title, shall be aff,eeu!d 
.. :: . . :' . . occupancy . :of . the areas · Geomet . entered. by the fact that the paramount ti~e': 

, : .. ' Lucky instituted a poesesaory action seek- the land in which such mi~es lie is 
;.':~ .: ; -'" . . J,ng . damages, :exclusive . poesession . and a United States; but each case 
~~ ~.: ~ ~ent injunction . against trespass by . " judged by the law of possession. . < '~ .. : ... . _Geomet or ita employees. . There was inauf-" -,::.~ .. ~ 

: " ficient: evidence to establish a valid · dis- Regardleea of compliance ' .. with statut.~ 
. 'eovery, but the trial court found that Lucky requisites such as monumenting and 
-i ' .. ;-~" ~ :" .. was entitled-,to exclusive poeaession and a. one-cannot perfect a lOI2tion, under 
~j .. ~::>,. :;::.~. permanent iDjunctiOD. ·· Although . Geomet federal or· state law,. without aCluaJl..-cJ:JIIo!"1 

:.': :~~:- ~~ ." _ .: pointe~fouf that, prior to discoverY of min-. Covery of minerals in place. Best-v. 
".-;. :'~S;: ':.:-: .:;:'erals·in place, the d~ne of pedi3 potJIJ8SSio boldt PIace,. Mining Co., 371 U.s. 
.-: ' ~:~ -:' -: ' requires a prospector to be in actual occu- S.Ct. 3'79, 9 LEd.2d 350 (1963); 30 
' " ~:~, '~ ' -pancy of the claim and diligently pursuing · § 2S (1970); A.R.S. § 27-201. Until 

< .. :: .. ':' :c' discovery, the court"based its reasoning on covery, the law of possession tf .. 1~ ....... ",il''--; 

,.;. '. '. . the eeonomic infeasibility of literal adher- who bas the better right to 
- .-~: ence to the element of aetual occupancy in The literal meaning of pedis possessiq is 

, .. view of modem mining techniques and the. foothold, actual possession. 
( ,. '; :-=.. ' . -'"expense involved in exploring large areas. Dictionary 1289 (rev. 4th eel. 1968). 
"'~r ~ it; . ". . ~ _ . - .-

~ .. -;';' .' ~ Additionally, the court found that Geo- actual occupancy must be .. dis1:inszuisll8d] 
.;:., ::~ " ; .: ~met had entered the land in bad faith, from constructive posseSsion, which is 
~ .. :: .. -::-:::: .. -, )mowing that Lucky waa.ciaiming it. . :": on color of title and bas the effed of 

. - ' - ~ . . - . ' -

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

.. - .; 
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larging the area actually OCCtIpied to the v. New Jersey Loan Co., 88 Ariz. 182, 188- . 
extent of the description in the title. ld. at 89, 354 P.2d 40, 44 (1960), we said: "Loca-
1325. A succinct exposition of pedis posses- tion is the foundation of the possessory 
sio is found in Union Oil Co. v. Smith, 249 title, and possession thereunder, as required 
U.S. 337, 346-48, 39 S.Ct. 308, 310-11, 63 by law and local roles and customs, keeps 
L.Ed. 635 (1919): the title alive, ' . . " (Emphasis add-

Those who, being qualified. proceed in ed.) It is perhaps mo"! proper to speak of a 
good faith to make such exploratioDS and poIlBes80ry right than a title because, until 
enter peaceably upon vacant lands of the discovery of mineral and issuance of a pat­
United States for that. purpoee are not ent, absolute title in fee simple remaiDS in 
treated as mere tl'espassers, but as licen- the United States. Bagg, supra, at 1~ 354 
sees or tenants at will For sinee, as a ' P.2d 40; Bowen v.Cbfuni-Cote Perlite 
practical matter,. exploration must pre. Corp., 102 Ariz. 4.23, 432 P.2d 435 (1967). 
cede the discovery of minerala, and some· . Since· this is a poeaeseory action, the party 
occupation of the land ordinarily'is neces- with the better right is entitled-. to prevail 
sary for adequate and systematic explora- Rundle v. RepUblic Cement Corp., ' 86 Ariz. 
tion, legal recognition of the pedia posaes- 96,341 P.2d 226 (1959) . . : ... . . ' . 
sio of a bona fide and qualified prospector Co--~: that tual ' - . . 
• • ___ 11 ~~ed 'ty It . JK:Il'Wng ac occupancy IS neces-
IS UDIVocn&Uy .--&..... as a DeCeI8l • ___ . •• L cky 
is held that upon the publie. domain ' a sary under · ~ '~o, u. . urges 

. fi ld lh taee.. hiCii h that the requU'ement be relaxed In defer- . 
mme~)na!rkin' ~ .. ~_.-~_ Lil1 ~~.'L-= -':.- ence to the time and expense that. would be 
may u.: wo g agamst OUJen DaVUl{.. " • d drill' 

:no better rigbt;~ while he! ~j&iiiS lD mvolved In ~tuallY ~UPYlDg an mg 
possession, diligently J!orking' .~ on .each ~laim until discovery. Mo~ver, .. 

- discovery, is entitled-at least for a rea..: Lucky POlDts o~t that the to~ u:ea cl~I?ed 
Sc:mable time--to be proteci,ed ' ~ ~,OOO ~ ~nable In BIZe, sImilar 

. forcible, fraudulent, and clandestine in- m geologtcal formation, a~d that an ov.erall 
'trusioDS upon his~oD. . _'.~ .... -:: .. -. -'- ~ work program for the entire area had been 
. .. - . ' .:. --: -:--:::--: .' ;;;; -;-.-. . developed. . Under ' these . circumstances, . 

, ' . -Lucky contends, actual drilling ' on some of 
Whatever the nature and extent of -a the clai~ should suffice to- afrord protee­
possessory right before discovery, all au-· tion as to all' contiguous claims . . Great re­
~orities agree that suclJ pot18e!J6ion may liance is' placed on MacGuire v. Sturgis, 347 
be maintained only by contillued actual. 
occupanCIT by a qualified locator-or his F.Supp. 580 (D.C.Wyo.I971); in which the 

.., federal court accepted arguments similar to 
representatives engaged iIJ Persistent aDd tboee advanced .here and extended proteC-
diligent prosecution of wOl'k looldng to tiOD-- on a '""""p' or area basis. . Geomet 
the di300very of mineral. (Emphaail add- . ---
ed) ,.' , "- . . - -.' ,- . .- . ... :.:: -: . : ... • .,..- counters that MacGuire, supra, is an aberra-: . 

' . , _. ' .~';>,' .-. ~~ ,-;;:': ' : : : :~. ~ ~tion : &114 . contrary: to ·three. Wyoming' Su- -
. [2] U the fU'St ~1I1~O:~ sh~ ~ ~. preme. Court caaea . upholding the requisite 
QCcUpaneyor .. cease . ~~g ,~~~~ ... of actual occupancy~.- Spsrb ·. v. Mount. 29 
C!.?yery, an~ another enters ~b1y,o_pen- Wyo. ' 1, . 'JJY1 P. 1099 (1922); . - Wbiting ·Y. 

Jy, and diligently searches for mmeral; .theStraup, 17 Wyo. i 95 P. 849 (1908); Pbillips 
Jirrt_~Jomit~.Jj1e_!ight_ ~. ~c1usj~4L v. Brill, 17 ,Wyo. ·. 26, 95 P: . 856 (1908). 
~n under the requirements of pedi8 . . " ': ,I , . :: " , .. , . . .• : . 

possessio. Cole v.- JWp( 252 U.s. 286, 295, [4] To adopt ' the premise urged . by 
40 S.Ct. 321, 325, 64 L.Ed. 567 (l92O); Dam Lucky eviscerates the actual occupancy re­
v. Nelson, 329 F.2d 840 (9th Cir.: 1964). ' quirement of pedi6 possessio and substitutes 

[3] Arizona bas 'i-ecognized pedis posses- for it the theory of construCtive poeaess.ion 
Bio and the concomitant requirement of· ac- even though there is DO color of ti~ We 
tual occupancy . for ' a century. Field . v. are. penuaded that the sounder approacb is 
Grey, 1 Ariz. 404, 25 P. 793 (1881). In Bagg to maintain the doctrine intact. In Union 
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Oil, supra. the Court considered the precise _. The reason for these dual elements-and · 
question of extending protection to contigu- for the policy of the United States in mak­
ous claims and refused to do so: ing public domain available for exploration 

If' ~as and is defendant's contention that and mining-is to encourage those prepared 
by virtue of the act of 1903. one who has to demonstrate their sincerity and tenacity 
acquired the po88e880ry rights of locators in the pursuit of valuable minerals. If one - '. . 
before discovery in five contiguoua claims may, by complying with' preliminary for-

. may preServe and maintain an .malities of posting and recording notices, .. 
· . inchoate right to all of them by means of secure for himself the exclusive poesesaion" 
. a _ continuous actual occupation of one, of a large area upon only a small portion of 
.. coupled with diligent prosecution in good; which he is actually working. then he may; 
. fai.th of a sufficient amount of discovery at his leisure, explore the entire area and 

· .' work thereon, provided such work tends- exclude all others who stand ready to pea.ce-~ 
also to determine· the oil-bearing charac- _ ably and openly enter unoccupied sec:tiOIl8'.: 

; ter of the. other claims. : ., ' -. ". " '". , for the purpose of discovering 
, . ... . ,. :- .. " . . . Such a premise is laden- with' extreme 

_ :.~h:~~ '" ' ' --. in ~: ;~~~~~. :t :~~~ ~o '~ culties of detennining over- how large: 
'I.,. it.' :'. , '_'" .:~~.diapeue .~tlLcIiIcoyery U aD ..... tiaI area and for how long one might be D8lml1L-"-=-J~ 

~ . '. _ of a valid oil location. or to break doWD ill ted to exclude 'others •.. ,- --. . . :":--' '., ':. ;.( .. 

. ~ . uy. 1ri.te. tIJe .. recogai%«l w.tincUon be- . We hold th~t pedi!' Possessi~ ProtectBn"l~!lii 
· . .-~~ tb. pacu. potrJeSSio 01 • pnMpector those claims actually . occupied 

doilJll work for tIJe purpot!I8 of dUJcovering also that · work toward 'discovery is 
.~ oil and tb. 'i:uont .ubstantlal rigbt 01 poll- progress) and does not extend to ..... u· , .. , ..... ---': 

! • . -

.;" -, 

: . !l«fBion 01 one who baa made a. dUJcov~ oua, unoccupied claims on a group 'Or 
7 " _ . • - basis. . ' 

. . . -. ..... _, ,.. .. _ . Union 00,.249 U.S. at 343,353. . .' . ' .-
. ~~ ." . , .:: .39 .S:~t. at .~.3t; _, (Emphasis added.) " LuckY cans our attention . .- to 

.,;. '.";. : .;,We have canvassed the Western mining A.R.S. § 27-203(B), under which a poten1;iaI:~ 
., jurisdictions and found the requirement of locator was allowed 120- days to si~ 

actual occupancy to be the majority view~' to a specified depth.· The coIltel[1ti()n·: 
. Davis V,.' Nelson, supra; ·United Western that during that period, Lucky ''' ..... '~l...w: ... ~ 

Minerals Co .. v. Hannsen, 147 Colo. 272, 363' been granted exclusive possession in_ 
P.2d 677 (1961); Adam.. v. Benedict, '- 64 to discover mineral in place. and. since' 
N~M. 284, 327 P.2d 308-(1958); McLemore v.: met entered certain claims before the' ....... "Lo~ ... 
ErpreslJ· Oil ~, -158 Cal. 559,- 112 ·P, ... 59 ration of the 120 days~ Lucky did not. 

.,:< (~10).~ :.~~~}(.: : '~'.~ '> , - ,;:: ~:::" ." .~ , -:,:<.:;~.>~::~ the benefit' of the' full term in ' 
.... :~~}t·~· .-:.Tbere are:alwaYS 'inherent risks in 'pro&-' make ~:~~~. ' ':; '~:;~~~;:>~: ..... 

-:-:.;., ~ ·.· " pecting. :·Tbe development of pedis posses- . [5] We point out, however; that tne .. IU:Bl:I1 

~~~':. mo from- ~ the ·cuatoms , of ininers.:argues r statute concerning location o( claims, ~~~~ 
:-::;': '. forcefully aiainst the ' proposition. that ex- § -27-201, reads _as follows:.; ':' .:. c' . 

. . ': . cluaive right to possession should encompaSs· Upon discov8ry of mineraiin place 
. . claims neither ' actually occupied nor being public domain of the United 

"'.:\,'.:.- explored. .: .We note that the doctrille does mineral may be located as a lode milW1l~ 
. ...;~:.. DOt pl'Otect. 'on the buiS of oecu~eY alone; . ' claim by the discoverer for himself, or 

. .... -- . 

the additional requirement of ' diligent . himself and others,' or for others. 
aean:h for minerals muat &lao be satisfied; phasia added.) 

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

• At the · time this action was tried. . A.R.S. 
. ' f .27-203(B) read. in pertinent part; 

. 'l,~ 1b~locator of a lode claim sbali within 'one: 
. bundred twenty days from the time of the ' 

:' _ location . sink a location shaft on the claiJD 
'':; .. . ". ;:.- . 

Subsequent amendment-by Laws 1978. 
f 3. deleted the requirement of sinking a I~~~I 
or drilling. .. 

~ : . ,,: --. ' .-" :" . 
; " . -...... ...;,.. 
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ata-.Iut&.Ml P.2d 13D 

Discovery is the sine qua non that lends Bagg attempted to locate claims for him­
validity to other statutory procedures de- self. An agent is duty-bound not to acquire 
signed to complete a location. A.R.S. a private interest antagonistic to that of his 
§§ 27-202 et seq. We have on two occa- employer. , See Mallamo v. Hartman, 70 
sions held that acts of location confer no Ariz. 294, 219 P.2d 1039 (1950); Restate­
right in the abeence of discovery. Btate v. ment (Second) of Agency §§ 387, 393, 395 
Tracy, 76 Ariz. 7, 10, 257 P.2d 860, 862 (1957). 
(1953); Ponton v. HoWIe, 7~ Ariz. :WS' 306, Woolsey concerned a clai~against a pre-
256 P.2d 246, 247 (.1953). It IS certainly _t;rn~ vioua locator who had already 'diacovered 
~~ even after diacovm~J&.mU.k~ mineral aDd was in actual pouession under 
to _~av!~oned a location or forfeltec! a lease fr6m the-state. Under the circum-

_ h!s rights !o~ fail~ _ tq com~~_ with!'.leU::. stances, the challenger simply. could not 
E.onal sta~~ry _~wre~nts. A.B.s. § 27- prove & superior right to POllesainn. -

. 203(E).- , But pnor to discovery, the only _. " " ;-
right one has to exclade others flows from [8] In summary, both cues differ sig-
pedi3 possessio and not from statutory law. nificantly from this cue in their factual 

[6] Finally, Lucky asserts that Geomet framework and did not depend for their 
cannot invoke pedi3 potIIIeMio beeauae (;eo. resolution , solely- ,upon '- the element - of 
met, knowing that Lucky claimed the area, knowledge.... We stand by our conclusions in 
entered in bad faith. Lucky relies princi- tboee eaaes but wish to emphasize that mere 
pally on Bagg v. New Jersey Loan ' Co... knowledge of a previous clium, ,in and of 
supra, and , Woolsey v. L&tsen, 91 Ariz. 229, itself, doea not constitute 'bad faith. . ~, 

371 P.2d 587 (1962). It is true that a poten- lumbia Standard Corp; v. Ranchers Exple»­
tial locator must enter in good faith. Un- ration & Development, InCo" 468 F.2d 547 
ion Oil Co. v. Smith, :IUpra. ' . (10th Cir. 1972); Adams v. Benedict, supra; 

There is language in our decisions that: Walsh v. Hemy. ,38 Colo. 393, 88 P. 449-
appears to indicate that mere knowledge of (1907). ' .. " .,, ' - '. - ":-- - :",:~. " 

a prior claim constitutes bad faith. AI- Sblce eec:,met's e~try ' concededly was 
though we are sure that our holdings were open and peaceable, we hold that the entry 
sound in the cases Lucky cites, certain ' was in good faith. " " ~."~ , -~ 

state~eD~ mA! have ~n an inadvert.:nt , _-In conclusion. LUCkl ~~';~~~t i~acl~~ ' 
ovemmp~ca~n of the ~e of ~ f&lth ~~ncy ,!i~- -_~ areas Geomet eD~ _ 

an~ we take-~ opporta~! ~~~ .. ~' ' .and ~~lfJJ?f)ja Luckt I?-0 pro~ 
pomt. ,,_ . , - -,' -,- ~:--, . - :; .~. -:-~'" lion as to ~..ParRc* smmt. Geomet 

In general terms, good faith -may , be ,', is entitled ~ exclusive poesesaion of the_ 
defined as honesty of purpoee and abeenee msputedor.iaiJft; ~ "_~ ,,;::,;,,_,__ __,' __ ., ' 

~ . T _~. "''''''' ~=- ~' ''-':'_ '' _ ~._'. ":' .... .' _ . ~ 

of intent to defraud. ' People v. Bowman,., -,' We reverse the trial ~~ o~er that the __ 
156 CalApp.2d ~, am P.2d 70 (l958); . injunction be. quashed, and remand for pro­

' Thurmondv. &palin, !iO _~.M. 109, 171 ~~, " ceedinp consistent with thia opinion. · ,:! :':--
325(l946}.'- .- -,- , -, ., - - ' '- " '--~ - __ .,_, .. _. . 

Both Bsgg ~ Woolsey, su~ d~t- , - -- ,- -" - - ' --- , _., , 
·th th bo bad .l: __ ered _: ___ 1_ • - CAMERON, C. J., STRUCKMEYER, V. 

WI oee w WolIUIV wwenws m '. . 
. 1 d . ---al hen C. J., and HOLOHAN and GORDON, JJ., p ace an were m...,.... occupancy w 
others attempted to usurp their claims. concur. 
These facts immediately distinguish them 
from the instant case, in 'which Lucky had - '~ . 

:: z . 

neither,made diseovery nor was in actual ' ,_ : ~~? .' 
occupancy of the areas Geomet entered. ~:"-:~ './> .' __ c- , _ ," . __ :- '.--: "",_", ._ • :_ ,_ " 

[1] While acting as agent to oversee- - " - . . . : •• _ •• ~ . r : . : • . ', "i'.~ !;! -" '-:r'~ " .• 

, claims of the Arizona Mining Company, Mr. , ' 
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. GEOMET EXPLORATION, LTD., a 
corporation, AppeUant, 

Y. 

LUCKY Mc URANIUM CORPORATION, 
a corporation. AppeUee. 

No. 1 CA-CIV 4l25. 

Court of Appeals of Arizona, 
Division 1, 

Department B. 

June 12, 1979. 

Rehearing Den,ied July 10, 19'19. 
Review Granted Sept. 6, 1979. 

' ';'' .~' .. ' 

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

.. , Prior locator aued su .... ueat locator 
leeking exclusive possession of certain un-· 

Clirected toward making dixovery, ana ex­
clusion of others; this pI"Otec:ted status a'l 
exist only for reasonable ~ 

2. Minetl and Minerala "'38(15) 
In action to determine right to p0sses­

sion of unpatented mining claim, as be­
tween prior locator in poIIlelsion and subse­
quent locator, evidence of priGr'iocator Will 
be viewed iD moet favorable licIiL 

So Mines and MiD~raIa "27(1) 

", patented lod~mininl' clailDL The Superior 
.. ~' . : Court. Yuma County, Cauae Nos. C-38435 

Where prior locator had noticed. posted 
and recorded uranium claima, teD-foot holes 
had been drilled in each claim. locator was 
drilling deep exploration holea on other 
claima iD area, aubeeqUent locator was 
aware that disputed claims were claimed by 
prior locator, geology- of area claimed was 
simDar and size of area wu reasonable, and 
overall work and exploration program was 
iD effect and was being dilipntly pursued, 
and prior locator had spalt approximately 
$48,000 on area and 'IOmewhere between 
$66,000 and $70,000 on overall exploration 
of the 200 claims, doctrine of pedia poeaeuio 
proteeted prior locator's claims. -, .~ .. . :" 

. : : . and C-385S3, William W. Naboun, J .. rea-· 
.... '. . . dered judpaent for the prior-locator &ad 

. IUbeeqlleat locat.or appealed. The Court 'of 
Appeah. Org, C. J .. held that where the 

. prior locator had noticed, posted and record-
ed uranium claima, ten-foot holes had been ____ " .•. j;.: ' .. ~ '.: .<~.: .... . 
drilled in each claim, the locator was drill- . .. ~ 
inl'deep exploration holes on other claims W. T. Elsing, Ph~Dix, Thomaa·R. YO~Dg~, :: 

.; ..... . in the area, the subsequent locator wu ,Lakewood., Colo .. for .appellanL ':.. . , - :',. '" 
.: :'; >-. .. aware the disputed cwma were claimed by. DeCoDCini, McDonald, Brammer & Yet., 
": . . : . the prior locator, the g80logy of the area wiD. P.C. by John C. Lacy and Law Offices. 

claimed waS' similar aDd the size of the area of Kenneth L. Alleq by Kenneth-h. Allen., 
was reaaonable, an overall work and explo- Tucson, for appellee. ' :" .. ' .. . .,~::; : 

. ration program was in effect and was being · . .. ,,,,""~~"~~~:.,;-.{.' . ~; ,.' .: .' 
ciDigently punued,and prior locator bad OPINION: ; ~.". _ .<; •• ;', ,,,,,,:,: 

spent approximately $48,000 on the area 
J • and IOmewhere between $66,000 ad $70,- . OGG, Chief Judge. ... .. t, .. : .. -i :: .. , ·::f.~ . 

~ .. ; ~ ~ . 000 on. overall expJoratiQn of the 3)0 clai~ . ~ In this case we have two competinl' ura­
{;;;:': ,"= tile doc:triDe of pedis pOlllllio'protectecI the ~ mum JDininc companies claiming mining . 
~' ~ ;;'",: ,~ prior locator'. cIaiIDI. . . ' ~ : ' ~' .: .. " rights to the same land iD the public do-?' 
~ .. ~;; ~~: ·,Aff"mned. · ,.t;·rr:": - .. :': ''' .. :,.}~.:.<. : . . maiJL We mast determilse which company ' 

: ,~ ~:'~'f; JUc!plent v~ted, ~601 P.2d has the superior right of poeiea~n.' " . ... ';..;;: ... 
" . 1339. .The plaiDtiff/appe1lee, Lucky Me. Ura-· ·· . 

. -.;.. 

; . .. '" 

.. . ' . \ 

L MIn .. uct Miae ..... ~27(1) 
Elements usually required to determine 

.' if one should be given protection of doctrine 
of ~ pc." .... ictual, pbJBical occu­
puq of cround. diliant. bo. fide work 

mum Corporation. broufht u action'.' " 
apinst the defendant/appellant,' Geomet. ':­
Exploration, Ltd., eeeking exclusive posaes- ,. 
lion of certain unpatented . lode . mining : . 
cIaima in Yuma County, andu order roe- . ~ 

atraining Geomet · from treapaaaiDg lIpon·~ . 
them. Geomet answered ad counter-· '.' 

-' 
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claimed, contending it was entitled to exclu- Upon dixovery of mineral in place on 
sive possession. Alter a trial to the court, the public domain of the United States 
judgment was entered for Lucky and Geo- the mineral may be located as a lode 
met appealed. mining claim by the discoverer for him-

There is little dispute on the facts but a self, or for himself and others, or for 
wide divergence of opinion on their legal others. - . 

::if!~:: up!!: ror!~o:f o~:n ar::: Geomet claims it discovered mineral in 
fan. There are fifty feet of iJ'avel with a place on all seven · claims by drilling and 
basaltic flow from about 50 to 75 feet in detecting signs of mineralization from 500 
depth. Below that are sandstones and feet to 1420 feet in depth. This wu aecom­
shales, interspened with more bualtic plished by running a scintillation probe 
flows. Indic:ations of mineralization are down the drilled hole which detected an 
found from 500 feet to 1400 feet deep. anomaly on the gamma ray log. Jerry H. 

In Auguat and September of 1976, Lucky. Jaclaon, the district pologist'for Lucky, 
by the use of sophisticated scintillation testified that in bia opinion GeOmet. had . 
equipment., operated from an airplane and only found indications of a valuable mineral · 
from the groUDd. found anomalies that deposit., and that • gamma ray blip indic:at. 
were indicative· of a uranium deposit. On . ~ aD anomaly does not eonstitute a dja. 

approximately Noftmber 3, 1976, after ex- . eo~ery. 'It waa bia opinion that an .... y 
tensive investigation and rec:onnaiuanCl ac- waa the only sure method to determine the 
tivity, Lucky mo'led onto the disputed prop- ,diacovery of a val~le mineral. Loren 
erty and located 200 mining c:laimL The Smith, the Geomet geologist., testified (;eo. 

claims were monwoented by a team of SUf-. 'met. did not run any aaaays for uranium 
'lefOrs with 210 X 2'" wooden poeta four to because the samples were- too diluted by the . 
five feet in height with tags indicating the deep drilling operation. 
eorner and name of each claim. Lucky 
drilled ten foot holes on each claim which -. From the testimony of the experts ~ a 
were one and ·three-quarten to two inchea ~ng of}he mining articles and eases 
in diameter. Lueky also . in eompliance CIted to us, It appean the search for ora- / 
with Arizona mining statu;" recorded no- ni!1m is a search for "anomalies". "Anoma- . 
tices of the unpatented claima.1 - 11" is a term used to describe a physical 

Alter extensive rec:onnaj .. n~ -m. ~ difference between .rock types or diacontin­
area, Geomet., on December 14. 1976, start- uities in geologic formations. Jndicatioos 
ad a drilling operation on one of the Lucky .found by lOcating anomaliea are merely .the 
claims. Thereafter Geomet located seven- prelude to the vital discOvery eventually 
claima on a portion- of the two h~dred : made by drilliug or shaft .inkin~ to rev~- : 
Lucky claims. Employees of Geomet were - . an aet\lal deposit of uranium. See Laden­
aware of the prior elaima :of. Lucky, but·: · dorff, ~ 1'recmcovery RiglJt • . of · 
took the poetion that Laclq luad made DO . Mineral Locat.ol'S, 6 Roclcy MtD.Min.L.IosL 
ctiIcovery of minerala ill plae and therefore·. 1 (1961) •. We point out this rather tecluW:al 
(QOD8 of the Lucky c:laimI w .... YIdicI und.. material to emphasize · that the search for 
state or federal mining law. The pertinent uranium is a fU' cry from the old prospeetor 
part of 30 U.S.C. § 23 reads: _. .. on a burro eearehing with piek and shovel 

[B]ut no location of a mining claim shall for an outcrop of valuable mineral. Some 
be made until the dixovery of the vein or of the mining practices formulated under 
lode within the Umita of the elaim locat- the General Mining Law of 1872 have little 
eel. _ . practical validity when applied to the mod-
A-llS. § 27~ml reads: . '. ern search for uranium. 

.. I~· Lucky complied with the Arizona requirement.S for miDi.na loc:aUons .. set out in A.R.5. If 
27-202. 27-203 and 27-204 • . 

t · 0:r . 
• , ,.:JII.-..a 
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F.Supp. 580 (D.Wyo.1971). MacGuire is a 
~ involving a ditpute over the right to 
possession of unpatented uranium claims 
under a similar fact situation. There the 
district court ruled that the original locator 
of eight groups of unpatented uranium lode 
claims was entitled to exclusive poesession 
on a group or area basis so long as the 
locator remained in pouession. TIle court 
'iiStUted the dec:iIioD from the facta that 
~PoIOl1 of tilt ua c1aim8 ,;. Iimilu, 
"the size ofJbe area Claimed was iUIoUbi .. . - ' 

the IIIiDiDc law of WJOIDiDc bad been com-
p68d with. ad when the oYen1l work p1"Oii 

'p8m WD ia effect for the · entire .,. 
'c1aimed ad wu ...... diJiautlJ panaecL 
''l1!! court fo.!!Dd the nature of the uranium 
()re claimed and the coSt of development 
. woulct ~e .it ..;qnomieally impraetiea1 to 
develop the _ miDeral if the locator wU 
awarded onli such cIaima OD whiclr be was 
actually Pftl!'!Dt. ~ !=wren~1 working. 

GeOmet &lao wen that the doctrine. of 
pedis pel_essio only protec:ta a prior. locator 

- , ... .. .... . \ 

---,- - ~ 

•• • • .1~ 

4< .. .... . 1 . .-' , 

. ," : '~" . 

: .... . 
. . . , 
. . 

:... ", - ", .-
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from a violent, forcible, fraudulent or sur· 
reptitious intrusion. Geomet points out 
that it entered upon the disputed claims 
openly and peacefully. and that therefore 
Lucky cannot invoke the doctrine. AI· 
though there are cases that seem to lend 
support to such a position, we do not believe 
IUch position to be well reaaoned. It is our 
opinion that & peaceful and open intrusion 
is juat 88 damaging to one's pre-discovery 
rights asJ~, violent or surreptitioua intlusion. 
See Fisk .. supra at 200. 

For the rea80na stated herein~ the Judg. 
ment of the trial court is affll'Dled. 

'SCHROEDER, P. J.t and JACOBSON, J., 
concur . . 
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From a reading of the conflicting testi­
mony of the mining experts in this case, the 
tria) court could make the determination 
that both parties had found indication.! of a 

. valuable deposit of uranium, but &.! of the 
date of trial, neither party had made a valid 
discovery of valuable mineral in place. 

This brings u.s to the determinative issue 

[2] In an action to determine the right 
to possession of an unpatented mining 
claim, as between a prior locator in p0sses­

sion and a subsequent locator, the evidence 
of the prior locator will be viewiil ill the 
IHOet favorable light. Bagg v. Ne" Jersey 
Loan Co .. 88 Ariz. 182, 354 P.2d 40 (1960). 

ill the case. Was Lucky as the first pros- [3] Viewing the evidence in sa a light 
pec:tor on the land entitled to retain exclu- and also moet favorable to upholding the 
live possession as against Geomet under the judgment of the trial court., we fmel. that 
mining doctrine of pedis possessio? Lucky was entitled to the protection of the 

[1] The ~ne of pectia pa ... io pel'- doctrine of pedis poeseuio, and that the 
_. taiaa to pcl •• 101'7 right. existiDg prior to trial court did not err in granting Ludq the 

the diIcoverJ of valuaba IIlm.aL The doc- right of pouesaion to the disputed claima. 

·trine is not statutory but hu developed " Lu~..Y " ~&I in ar.tual physical ~~~:. 
through ease law as part. of local mining of the claima. The claims had beeD noticed. 
coatoma aDd rules. The key l!nited .States .-poeted. aDd recOrded and ten foot hoIea bad 
Supreme Court cue expounding thia doc-". . '. " . 
trine is UDioa Oil Co. of Califomia v. Smith, beeD. drilled on eac~ clAIm ~~t to the .: 

-.. .. ~ 249 U.s. 331 39 S.Ct. 308 63 L.Ed. 635 reqUlrement of Arizona IDJmDg statutes. .-' 
": (1919). The doctrine set do~ in that case Lucky wu drilling deep explo~n hol_ "" . 

. provides that if a qualified penon ill g90Cl " oDOth-er- claims in ~he area, ~ Geomet . 
faith eaten auppropriated public domain w~ aware the disputed claimI were ._, ' 

. for the parpoee of mineral explorationo be is eI~med by ~~. The geol~ of the area • 

. ' entitled to exclusively hold the laDd, where , claimed w&.! Similar, and the SIZe of the area . 
. be • .arc:biDg aDd workinc, apiaat tbota wu reasonable. An overall work aud ex..; . 

. ',. Iii.me DO IDperior riabL _ Be wiD be pro- ploration program w&.! in effect aDd wu 
: :: .' ~ . iectecI apiaat all intruioDl - 10 loq u he . being diligently pursued. . Lucky had spent -

;; iemaiDa fD continuous, exelusive occupancy approximately $48,000 in the conflict area " . 
. ; ':'&acl diligendy w~ towanl makiD&' a ~ and somewhere between $65,000 and $70,-' 

" . -. ~ '. . c,oftr1 or . valuable miDeraL.~e courts . 000 on the overall exploration of the 
.. ~" ' . . ' have consistently' upheld this concept &.! a hundred claims. - ~cky attemptecr10 ex- . 

: .. ~.;. ~ -:. meanll of" ~tecting the- good-fai~~ elude o~ by posting, staking and record';, . 
~ . ~ .. - pector . ~ . ..!~~ng exploration. even ing the daima. Agents of Lucky ' advised -: 
. . .:·~·~ough the .concept resulted in a ~ , &gent. of Geomet that Geomet Was t:reS: 
• f::::..: · covary limitation upon the openness of pub:-. puaing upon the Lucky claims. ~ .-' ~-:. :' .; 
t:;. i:~_.~~ ' lie' land to aU would-be diac:overerL The _.' . ": '0. ; '. " . . •• 

. ~ :i," . application of the doctrine must be caietul- " . Geo~t argues that the doctrine' of pedis 
:' .. ~:~ .' IT applied to prevent Daiause by protecting a poeeesalO caDDO! be uaed by ~ucky ~ . 
, '. ::r::":; . Don-diligent or bad-faith proepeetor at the • Lucky was not .In actual p~ystcal poeaess10D -, 

.. ~ expense of the legitimate proepector. The of the seven disputed clAIms ~d the f~ . 
. ;. three baaic elements usually required to de- Lucky may have been systematically' drill- . 
':. ' . tenmne if one should be given the pro$ec- ing on other claims is immaterial We elisa-
, " tion of the doctrine are: ~11 actu-U, p~ca1 pee; }loet mining experts agree ~t the . . , . Kr~ of the ground; (2) dilipDl; Da .~ffe.ctive e~loration f~" significant. depoe-
. . . e wOrk directed towanl malO. a dD- Ita of uraDium at considerable depth can 

',' ,. . eovery; and (3) exeluaioa "of others. This "only be conducted over a wide area during 
. . ' - protected status may only exist for a rea- an extended period of ~_me. according to a 

.'. aonable time. See Fiske, Pedi. POtfIJe!I8~ 'comprehensive technologic&l plaii.- -L8den­
, Modem UN of an Old Concept, 15 Rocky dorff, supra. We agree with the reasoning 

• ' . Mtn.Min.L.Inst. '181 (1969). of the court in MacGuire v. Sturgis. 347 . " 
.0 • _ ". 
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