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PRIMARY NAME: GRAND REEF 

ALTERNATE NAMES: 
ARAVAIPA 
JOHN W . MACKAY 
CALISTOGA MNG. & DEV. CO. 
BRINGHAM SILVER AND LEAD 
VIVIAN MINE 
PATENTED CLAIMS MS 1760 
JOE RUBAL 
BOTTS, GEORGE H. 
LEAD JEWEL 

GRAHAM COUNTY MILS NUMBER: 167B 

LOCATION: TOWNSHIP 6 S RANGE 20 E SECTION 29 QUARTER E2 
LATITUDE: N 32DEG 53MIN OOSEC LONGITUDE: W 110DEG 19MIN 01SEC 
TOPO MAP NAME: COBRE GRANDE MTN -7.5 MIN 

CURRENT STATUS: PAST PRODUCER 

COMMODITY: 
LEAD OXIDE 
COPPER OXIDE 
ZINC 
SILVER 
GOLD 
FLUORINE FLUORSPAR 
IRON 
SILICON QUARTZ 
VANADIUM 
CALCIUM 
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C. E~ Minor Report 
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On the properties of the Aravaipa 

Leasing Company 
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1940 - 1942 activities of Calistoga Mining 

and Development Company (Graham-Loftus Oil 

Company interests, Hugh B. Martin, General 

Manager.) 
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REPORT ON mE PROPE~ftESOF TIn~ARAVAIPA 'tEASING COMPANY 

C.E .. 'MTNOR 
I 

LOCAtION , . , 

the Grand RaefMiningGroup cons'lets . of seven pecbetl't~dana. 

four unpaterttedm,ln1ng; clams covering about three miles along the line 

of a number of' st~~,~glY'm~ne~~lzed outcrops .. ande.lsoa number of 

adjoining unpatented ola:ims lo<)a ted. on lesser shav.rings.. largely for 

$urfaoe r1ght.s~1'h$ group is siima:ted. four-miles 110rtll of Klondyk1;. 

Grahant County •. Anzona. in the we,stemi'oothil1s of'theSantaTerestit 

Mountain.llondyke. e. . $Jllell aettl,ement in the Aravaipa. Valley. has 8. 

post .. offic$ and two generalmerchand1:sestorea. It is. by auto road. 

sixty m11e$ nori~stof Willoox. Ari7<:OM alta thirtysixm11eswest of 

Glenbar., Ar1eona. the two n$a~est railro.ad stations., to bother :which 

it is. connected by good l"Oada.Xlondyke is. about Li.ooo feet $;OOV& aea­

level, and the group is ~bo'llt 500 £esthigher. 

the Ara:vaipa ~lin1ngDistrict. in which this property is . 
. . . 

situated,. i$ well inineralizede.no. ee-ntral to several of the large 

copper Ofllilps. But it is one of the most baekward sections of' the 

State. due mainly to the inaocessibility. on aooountofits distanoe 

from a. railroad and that the principal prop'arties have been held fOor 

a. number of years by O'lfineTS neither 'Willing to sell at Q purchaser's 



otfer. •. nor inolinedpenonallY'tQ dev~lop their holdings. __ with 

good, roaQ;$b'trl.l t.w1thptactica]. motortrucks daYal.oped. and.leethe 

probab!llty of a railNadSn th~.:n()t- di8~nt future ,(s~e ul1d~r trans­

porta tion). the district .1 ademand1ng attention. 

Several miles to ~f): nOr'th of the Grand Re(tj.' g~llp 18th. 

large tultis group. held tor man, years by the late General Bulllsu4 

'nmr ,owned by hi$ estQte;~ A.djolmng this and' e:x:ttZmdlng,atUirarthe~ 

north.. lathe Araftipa gtou~.~l$o in th$ bQtlds "fan 6atateand control- . 

GENERAL GEOLOGY 
Ii . 11 

'hese various gl'Oupsco1ter. ing&ll.era1 •. asllglitly W$$:+;o£ 

north eoneof faulting. thElcontae"b' rooks .atatrt$ee·bel5.ng porphyria. J' 

.~byo11t$#granit·e. lhaesnd quartz1t$~ •. The ma~1},·-fa.ulting extends for 

about EJightm11ea a.lld the ~verag~ dip it", elghtydeg~ea.tothe WS$t. 

. -

At a ntunber' of plact?1$f;.\longth~:~ona .• $;sl1ioitfed frict:toll-brcecclawa. 

fcmn:ed as taulttUl·lng.!he breccia. being ··J1a·rder .than t~$ adjolmng 

roeks. r-em.ainingexposed above. th&geners.l sur-fae., inplaeesi 80S" 

wall ten to one hundredteet1n width. It 1$ loCtQl1y termedth. tfReetff. 

Santa Te·:resa l{ountaln. to' the ~$t.l's pnllctpally'·gr.an1te. 

and the Arava.lpe.· Valley. ing&n~X'$.l· parall a1 "both_ ·:R&$ta.nd ,·about 

threem11es to t11e:"981:;,, outs into thick bediJot Glla C6nglomerat •• 
-~. '. . . . . , 

At the north ,end of' . the distriot thept>l"phyries ~" .. ' other' lntnullve . 

rookS' are inplaoesoapped with lime and quartzite .•. 
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Lead-aliver-copper creOtumr$ in the tault tilling and also 

in the wallrQckt a'b the contaot.Near the 8u:rfaeethe·0J4e1.aleatt-
',J" 

. \ . . 

be found' to predondnate_, , "fter$> are EtrtdeD..oes of 1noToose in .pp ... ' '. 

?11th depth,td; thG:c(}tan.d·R~~f.l'il~n$:. 

A numbe~ormns;11.$~., otJ$td.ng$ halve baen maae·alcngtha 

eight lfiil~8 of ~ontaet' ~da()dn$ld$rabl& qmut.<bi:f;yo£l.ead..-sil.:\rer· .~& 

ha$been shipped by lassee,.bU.t· theG~ndRee.f·mlne 1& th~.f,()nl:yplao. 

where thtlr'$ MS' been· any (lonaiderable. pro$pectil1g . at d$pthe._ . there 

only ,to a ,$mll0.d~pth. 

'There are ,good.roa(isfrom n<itidyke to 'the prlnelpalg~ups • 

. Frctntnondyke·to Glen'bar.,th.road i$Qver adlv.ldtt· but· theg~4e$ ·are 

not &te$p.andhe~vyload$(J to Stone)· are' hauled over-it'by ~rt1ek. 

"111colt isa'mlleyroad 'With vary light grades. It tollowsthe 

Aravaipa. Valley fronrKlondyketo it •. head' and fre'the,%'e:down1ihe,' 

Sul-phurSpring Valley to W;'lle~~. !het'Ef';&re no 4itftoult grade~t0r" 

J'!l\Un>ad trOl1l 1'il11coxtc Klo:ndyk$. The '~ot<mrts are' at aboUt the same 

elevation •. and the dlv!Jie.,ha.lf way:be~el:l',th_~ is·,perMpa; 'l'OOOreeof» 

. higher. In time arailroa.dwilleome into the; t!iiet1":iotsven wit.hout. 

tn:ln1ng •. as the Ara~1pa, Al1dSulphul- Spring1l'alleSl1l arEof pari; Gf'the 

railroad •. routesurlftSyed, .. for-an ··e~8ternoutl.et from: Wink$lman(~$e 

81tue.t1on 'map) and al $0 . the ranches ill the "IAlleys. are-rapidly' being 

cut up into teL_e. I am told that both ·the Southe·mPaettl0 and San_ 
'e Ra11roads have detailed figures on this route and it lookareasonable 
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that one of them will mak$ use.,:r itao $OOD; as. tber·e 18a .pel'lodot 

railroad ~an$1on. A good· railroad gade oan be 0,bta.1ne4 ~t$\ the. 

~l.yotthe Gra.nd Reef Group, '$ distance of tourmliestt The &lenbar 

!rO'tlte i.not feaeibl.tor a raJ.!troadbu'h onacoountoftlle$'horte)1 

'dl,4taU(le,. 1 t 'Will be. "the main. t>utlet tf.Jr thedlstrlc'l;. until a.railrr.;ad 

1s bul1't into th.e valley •.. !h~eo:sto'fhaul£ng by tmoka . 'between the 

Grand Reef Group and . Glent.r.·#-llvary. at present. pr~c-e$, .t .. ~. fJt~·1» 
:: . . . . ." ." . 

-tendol1ara per' ton ~ecordiilgto the tonnag. andwh~'i'therornot there 

are 101.4. both_y •• 

GmhamtlCtUnty itf n. world.ngon roads., ~d has reeen'til,.aold 

bonds to the extent :of $250.000.00 •. the ·atlre proo$ed.otWhi~h Will 

nocn4yke toW1l1lc&lman adi'_ltlC}$ byprppoaed road •. Qfabout· thirtyml1e s. 

Whatbu.tlt". W1iik.~.wil1 becQll1$Ara:v';"ipa dlstrict·'.mail'l·supply. station 

£0-,. matedalstl;'_. the, Waete •• t.· 

. WoOd t.,$eal'etJ·atld ,should not be cotUlla.red-as rual for power. ' 

There is an undeveloped ooal.' tleldabout fifteen miles no.J:'th-wee:t of 

the GrantlReet (l,TOUp.Rep.rt.· are that the bed. are .ot'WOi-kabl..thlelm.ea.~ 

and that it 1$ -fair bltwninol,UJoolitl. thts tl.1d should belnvestigat.e·(\ 

a8 a pos.ible&ouNfil1'or ele4)trio power. !he elote~t&l.echrlopower. 

line 1. a<bWinke:bt\an;,: twenty five mile •. to the ·-west·. In. time.electrlc 

pOW6l" -will he availa.ble' twenty . three m11e&to _ thenot'thof the Grand 

Reet, at 'SanCarl,oB when-a the Govenunent propOfJes to bulld' aht\gedam 

andhydl"o-$lectrle plant that will aurpe.ssihe ltooswelt Dam. projeot., 



From the pre·sent ··and. ·dtlri:ngtne·dev&lopmsnt stage. ··oil. 'bunt1ng·· englne:$ 

should be used at the Grand . lte$f" Mrin.g 8. cenii.ra.lplant -at the.jar 
. . . 

'ope~tlQn ,.d di.tH'bu'lftg··el~tl"l·cpower to' theothe~' m~lle.~ . 

Pl$nty ot .. ter·'willpl"obablybe fouUi1n the·m1n~8tor 

opel"atioll8#inclv.dtng m:ll11J.1·g.but. it l'1Gt.enough to: fulfill·a.!l 
- -

requirement. can 'bep-,ed f:r-Oln'hhe Arava1paY$.11e' •. adla~.ot 

about threem11'e$ auda m~ lift. of five. hurf,dre4 teri"and 

OOllsidera'bly 1&S8 tomtIls·ita-a. ft.. Aravalpa ,t"$mg Companj'OWJl8 

160- ·a.ores ofbottom.'.l~nd 1.tbevall~y and there 1'aa:s'Creug' £lw' 
. . 

of good water .lcy teet belmr-surface .at thls·pl •••• ·fb,l$·traet· was 

pureha~ed t-ora pump1ngtdte .am p'robably al.sea.aa t.ownsite.- Wat$if 

will neGdbe pumped. f'rarn'there t'or domesttc use at the·m.l11e.:. 

Oonditions, ali"e fa"ora:ble. f~rconeent_tlng pl-tU);v clo'eto 

th. minea. At·pres.en" th$ n.ee.te$tl_dsmelte~ ls,atEl Pe.8.o.:t.re._ 

. fa itt$i;tm.ce of 250ml_) .. · the 'rELilroa4trelgh~ l'"ate fromGlenbar 

being f1veto, six dolla:rs per ton.%t :brreport.ed . that· th$ f.hel:p. 

Dodge ao.r&:t1~n is aoon to: add lead furnace. to ltasm..lter&t 

Dougla.s .• Arizona one-1l'tm4Ted andtwentymilessouthotKlondYke. A 

local smelter would bea great help· not only in reduction of'freight 
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r$.tes but also that alow-er _el ting (thaI',. may be .6xp.,teddueto 

oompetition. At pre8'~nt the' '1.];'. P&t<> . sm-eltercontl'Ols tlle lead ~_el tlt1g 

tor- theen'tlre· Seutlt-weet. Copper- _elt·er$ are· located at Dongta •• 

Mi_1.and Ray-den.tn ArlI0_.aad at.Elra.$o •. ! .... ,. 

. . 

andbl the Valley_the ~t ~tl.lvlng can b._de •• 1_ a.~t.~th9 

average of the mild:ngo$mp8 in the state. In the A __ ipaValle7- tiler. 

oanbe rai.e4 .8utfielentel'Op$ . for- a £a1rly gOOdel.&. .e.p· _nd there 18 
. . . 

also the ~ieh. (lil&.. Vall_V· rl'.,~~c-b .. to draw. the~ilro.d.8~tlon a:t 
...... 

. . . . . i" 

Glenbar 'being in th.e Gila V~~l.l':. 

. '. " ~ 

el~t!o conditions .areideal for opera'tlngtbe entl~. ,._r. 
The l"8.llge . in temperature .,1l1 tr*. 20 to. 90' degrees. _. to the altl:tttd." 

f4;QO"t) the $umme"~e.tllpe~ature is not 'EtS oppres$1veal!J' ene might e~ee't 

'of the 1at1 tude.-

LABOR 

With goode.ecomm.odattonl.;$ 18. borw111 be at p8.1r' With·· 'that or 

other mln1ng oamps lnthe Ste.te.~n.d ina ~beroteas ••• mo.r.pl.entltul.;, 
',.:, 

a$ the property is: 'OlO'se to a ta.~· (iiatriet. Du.ling the Viarth,e$oale 

of wa.gea was tour 'bo fi.e dollart'p~l:retgh~hourday for MexiA_ and 

five· toflxdol1at-8 for Amerioana.With oonditlonabeeGningmore llOl1IA1. 

wage. are dropping e.:nd now the- soale ls three to four-tot· .:ed,.cans and 

tour to five tor Americans. 



tn!tDINGS 
j 

At the Grand. Reet mi..n~· there &rethrae dwellklg housefi ..• U' 

boar4inm house. ottlee. ana nore' r-o-_:~ _~eh()us:e •. ftssay .otfl0 •• power 

house·, blaoksnltbfihop.· o11bo\1$$. powdef" hOllae,and two other btd .. ldlngs. 

t.g.e'bMr. v4 thseveral -tent houses. ·the buttd1Dg$·needr:epalr8.uch at: 

__ roots, floor.. etc. !heH$.re $$veral~ll l:l1il'cllngaat :thfiDo.g 

Wat-&~ an(lA:ravalpa..claima,. whleh are ·.a$-m(h\~a'ble a·sd'wel1ings tor lie_cant.· 

. 'th~ followingi. a. 'llst fJtthe mam' items" of equiprnen'~.d 

by thecQmpay, 

'* 1 50 ... ··· •.. · .....•.... tvD .. $ Y .F.i~nks }l*.· ... ~ •. ·e 01 .. 1 en~ .. '$ 
4: 1 .40 lP~ft· NI ' 'ft . . ..·ft n . . ft 

". 1 307o·~$\tl11vanbeltd~rivecQmpra:iu~or * 1 152 of . ft ff .ft If' 

* l 6.1/P; x8D .. e triplex pumP. l50 pwnd$wo.rktng· p~.s'Ur.· ",' 
* _ 1 o.l~xS stea,mho18ts . .' '. 

l' 6-1/2 x 6' tt::tJ . 
1 Anaeo.tl<ia holst , 

'$ 15- tell hand wlli"he 
3 Stea.mboiler. 
,Cameron 'slmd.~gpump .... ;2:-4f!t· and. l-ff5 
2 Steam.' eng1.~e.·· . . 
1 B'beamCompresso;r {obsoletlt) 
1 ?HPGa801tne hoiet 
4l1aohin.,drll1s . 

*2 Wagon tanka 
" . WaterJJtontga' tanks' 

Gyra;:4ory GNaheraJld o'therpa:rts'of' the 014 mill 
Complete8.$$a.youttit 
'bpneerillg .equipm_t 
1'o:Ols·. pipe ll11~aetc,. 

"!he $Hater part o,fthe et}Ul.pment lsalmofltnew.ha'Ving 'beG 
, . 

used only . tor a fn month •• 



!ffE IKINES 
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!h. priXloipal mil1e-s of the Grand Reef ,GrO.uP.~ are the Grand 

Reef. A:~a."ipa. l)()g Watel;" ana Illlver ~bl,e., they Wlllbe desortued 

below In 'the order given. Sft ,olaim mapt-.rthel·rl"e'la:t,:lve location. 

, , 

The pr~lpal claimswerep1lrQhased fr.' ,the locators,' by John 

w •• acray i!Jf C&11i'&m1amintngtamfl., In, the mnetie.. !tebaga.:: develop­

m.entor 'the Grand Itee;fmlnecarryang ,it' tothe3Q~ level 'f and did 

oona14erable .ther work On the property. ,AJl' exte1'ls!:ve: eltpl&ra~1-on' 

e~palgn wa$$topp'ea, by h~sdeatha;bou't20, "yee.rsat&4.F~th~t tbne 
, ' 

until' 191,5. "the,p~periywas ,'beldin, sta.tu,., q",. by hi.' e~.tat., a~ ,o-the:1'" 
. . '. ." .. "'. '. - .' 

ea.tern interests. ,:X:ttA;b.&.~ ,.oo~ra l..se-.s grantedlocalpeop)e who 

e:teCtedaomde:.~ll' .• arid.after ,ayblg 'S,Ql'Jle $40.000.00' 'tn ro~i;l*.# 

the lessor ana: 1$' •• &. beeam$ involved in litlga>hion. In 1919. the 

A-ra~,.pa ,'Lea..sing ,Cmtt~;ot 55"~ol1g~e~$street.> ;aoa'ton. Ma8 •• _88t8., 

, settled thel~tlgatiQn a~a~q'Uire4 the, property. Ul\\Wa.t'ereci the Grand 

Reetm1n.(th~fit~ttime it, ,Ms'been eoxnp.lf1taly 'U~ter~ ,lin". ,Mr. 

lIIaeIfaY'fl' ,OP$~tiJ'n.'. al1d: ;edid' ,co1'l$ld&ra:bl'e ~xpl.,ra:t~a,', ~.;rktogether 

with tilMpl::lilK the ~ln$. '!hEfC~tnp:anye.l$o d1d~$om.e W()Fkonth~ other 

prQpert,i$$. its .s.etiv1ttes bemg '$,topp'ed by 'the ~brttpt'chEinge 'b'l920. 

" 'of financial, conditiQn.' • 
• , ,: Or. _:, • " -_', "', '...... '" 

The G,rqd Reer mine, ~$ developed on theG~d R~et elabt~ 

which 'WaS located' in lS93andpatenttld 'i~ i899.··';Thecl_~.""ov~ra 1500 

feet of the outorop~ 



fhs'outcropof the vein> 'Olf'·lNi~~t.,at this polnt 'ls speo .... ~ult\r 

'in that it p~Jacts to\l~ bUild-redraft above the bOttomo;ftaurel.·Oanon . 
, ":m· . ;. 

wh1ohha$wt .. deep ami .. :na.rr:-ow o~i. through i~.:ati(i'ai$f!:·th.f41t,rthe. . 

exposed part cf" thtiJ;' ;r.eet. eMl:ta'ina an ere . shoot. 

!he V0lJ;tO-r: raet h&ttt) i4 twenty toe1ptlrf$$t lnW:ldthwl1;lt 

a;strlke qf1iQt;th 12 degree:;:lY-est and adipofS2' d&gre.esil<>:theVfeat. 

the h~ng1ng wallro,ckia alight eolo..-ed· ~orpbyry;,. .antl·~he .£$Ot· .al 

,·roc,kl$a d&r-k., , tin~'grtUl1'~~J; probably qualrt.-po~hyr1 •. "'BaOBZ 'of ·tllG 

qua't't.poi-phyryW'ht~hi8 about· 100 feet 'thiek,. i8grantt~. >!heveitX 
. I l ' 

mater"al!.$' :,&b1"6CoiacOm;po:see>ot emallt;rapents of the $Iaris' po~hyry 

. and l:t'ght·colol"ed pt5rphyry "ofmlel1ted .'wi-chquana # ,light . ·eO:~t)r'~i,. p.tph~ j 

" lUld~l$O quartzwith.v$:ry ,little' <)t, the .tlracks .orporpll)rij.. ,'lb. 
~, . .'. . 

lignt'colored,. po:rphyryof the v~in to.11 herein'~becail:ea·ttwhl:t~ pO'l'pb;rytl.· 

At the hanging wal,lthere ,1:$ 8€fveritl 'inoh&$ot gouge.. ahfWlitl.gtha:t: there 

was :mJ)vem.ntatt~ -.11 af.t$r> the' vein '8.S :Conned..fhe·foQt~111ine 

. '. 1s n~t T(ell<l~t~a.'When:·e'. th~ t'l;l.l-1~tt ~s prinoipally quarts"thetoot 

'. wall i,:qutt~lPlai.:. but atple,cee th~. 1snodininGtl..lne ,between 

~he breeoiaand. the quartz pGrphyry. 

At the de~p'e$~ wo~lc1ng$.; ;00. feet'· 'below tbeadi:tat the "rC!fek 

levf)l.and '650' £$etbelow. theo~to~QPof . thi~ ;.hoot,., €\. 'O~$$Qut into 

the t()ot~wall fonnati-on $b&waa quarts pt>l1>hyry granite ~o!1tat)t;12; feet 

hack of the footwall anddippbJ.g 10 degree, to .th~ 'East, 'orawaytroxn 

. the vein.' It may .be tn$t . thediabas$-' . is pre •• t· as ,adjrke:tonnedaftEti" 
. . . 

thema1n faulti.ng. the breeciabeing the re$ul"h of thedyk~lntrus!on. 



Laurel Ganon. whiohouta·· deeply acrOS8 the· reet: to r.matlOtl., 

1.11ow$ probably 'the line of a.om.. break where it orosse. the. main 

vein. Al.though the line of the mal.outorop and·· the underground 

w()1"ld.ngs, 4e,notshowa dlsplao.ent in the vein ,\\'herethi. .reek 

aJ-os.ea, there areevl~ences* >$Uoh fl$ oreek _telr' en1hitring th.arnine. 
'. ,-

1n4i.atlng there baa b$efl.suoh"croas: t.-aetu~ at the· ere~k:.; , FU~h.r 

devttlopaeDt,.yo showUaplaoemEla1:t. On tb. south sldeot' the oanon. 

the edge of'bh.e expoaed.seetion of' tho main outorop atand.-·~lm.oat, vertical. 

Wh11e1ihaton thenbnh ,td.d.eslQcpeabaok a$ 1t rlae& .at abQut.an angle 
, . . 

of forty.t1 vedegreet.. South of ·theoreekthe vein J$ principa.lly 

quarts and very MM.. fothe:;north 1'k 1. c<apoa~d;<>tbt"eoc1aoonta.lnlng 

largely porphyry. 

Thill prlntlipal ktlOfli;l orf;)shoot at the m1ne'Gc.cttt'.~ecllat$ly 

llorthot where the ereek cl'08ae$, At. th..outc.P. th..noott. twenty 

to forty feet in 'Width and abtmt i.;w'o. hlmdredand . sweaty f1v&' feet 11'1 

l._gbh.tt. hal' been partlynavelop-&4totbe threehundreilevel.· 6;0 

~ee.t '0$1 •• 'the outcrop. the ore ocours prb.elpally inw~tepo.fphyry 

oreooia whieh pre4omiJlS:tea itlthe.t section ·of thev.m.FurthEt,rno~h., . . 

ther.ar. i:n.e:ight several .-11er ore .ho'otsnext; .t&. thebanglng _11. 

ft. vein will be turth.er de8~rlbe4 in eO:'nnection wi'th ·the,·outot'Gp ana·. 

fh& ,general map and J.toOartts map.how the miDe working. at 

the time the Arava.lpa LeaaingCompanystarted workln 1919. e:x:c$pt 

that stope. 1.2 and , had been enlarged sinee the above maps were 

mad.e to within about thirty fe·etof the Dey Drift ti'nd the ore -a 

partly stopedabovethe Dey drift between oro •• ou.ts. 2. and J. The general 



a .ketoh gS,V1ngagenef'altdea()t· theworlWlgs. It wall maa.:trom,data 

on old. level maps. b&~ore the e~:m.p_y· uil'tliateMa them.e..... ,oompany·. 

1.e,,&l Relation map shoWt(therele.t1:v& pO$i't:bm otthe· level.~t'h.nQnnal 

Wiitn\, lavelt8 betwee~th'$ 55 and 100 level. al1·r~r:err1ngtoth •• in 

&d1ta$' .e~. IOlnbd.ftg_$ be~n d()l1~below the tunaelleve1. l'h. 

pr$$en't ·owners' mtnedandmUl.ed.about· three thweatlct ifMnt.tore .fyoin 

s'\oP$$ 1. 2 and l'·extend.d ; the tunnel north, ~tfJre4~he.m.1t1 •• -cleaaed , 

out the lower leve1-,,'Jdntteda' l'lttle 'at· the }OO. lev.e:l.anddids.._ 

diemonddrl11ing. tn- acc01flpa:nying ma{p8shw the. additions ·to -the general 

map. As only thettmnal or fit()j;t.' .level.and . the- 'sto,:es ~bov&8.r$ . now.: . 

aeces8~ible.am.ore aetailed de$eriptlon of the mUle will .be·given than 

th.re _0111d it it- werfi suhjeet·to. eum.lnation·_th&utt:~e·$~ense .t 

Ul1W8.terlng. ·Aa-saysqu.ted ·a.r:e .tr'mnthe Ara_lpa·~al~. ·e.paf17'J! 

record¢; an4fraMcCartt':e map.' The oompa:ny d14 >ncrboheokMccart f ,& 

'aempling 'butknow1ng the· ore an4 by Oompar1ng . his·· a.stJQyJt' wtthP\If't' 

mill &.rid 'Shipping reeo,rdslth.,e 'wrt1 0r ;f •• l·. 'thathttl map 'l;a,el:tlfUily 

'.. ~. - .' . 

THE OUTCRQPAm) UPPER VIORKINGS . 
I 

v !he outcrop has .beendeaori bed aboVe in general:.. POI" the 

H'rst :;00 te$tnorth of' theoanon lt has a light o.,lored appearance 

title t()thewh1te porphYF1predommattng., . and north c·t 'that to· wh-ere 

itenten thebl11at No. hShaft •. lt hat aniHll rttt'tool.r-. tn.the 

fir.·" o,$scri bEad seotion are the e,roppinga of the-main ore .snOt)'b.b 

line of the tlre croppings is about'half way beweenthe lIMa ot);.··the 

General'Map 'showingttCroppingsentet' ground (West )" ·and ttOUtlineot 



the Der worklnlb'S'are' cl.ose to. the outorop and near the 

nOTth slldfJttheoreshoot·.· A JOfootero$$' • .tionot the a'tope 
. .. .. . ~:'. 

aftra~a.20'. &11ver~, 1.2'" Copper and 6.a1'~L_4. :both'er ero •• 
, . 

section'of the.tope .ntty,t$ri. nonhotthe ODe above tor 26~re&t 

ay~rage.. s'.hOB. Silve". 1·.4 :OoppeJ' and 9.S%t_d.fbsorll ·~~·Galena, .. ' 
., ' 

AJ!gl.eal te.'Oef\u!l.tt.#Oba.le~pY.rlt.. ltaiachit.,Asurlte andCliPy'8'()oollaj. 
l , 

, in the br$ocla.11tt •• emi"oX!.dts.d. Scmtli.of ,th'$$tope, the ()U'torop 
, . 

, . 

• h.. the: ,ore to bem,re . oiddl.e.d $4 leaohed. A ()utaampl.or the 
. ' . 

cuter()p' one ·b,\tudr.,4tee'b soutll'ot~h$entraneeto,tbe' 'ItflY stopeshowa' 
-' 

anavet'~geor 2 .• B .. 0&:.S11ver •• Oi..7%Oopper ~. 4.,6% Le.ta for zi'jeet 

ae:rq;sa. Al'1 8 ft.' nm,i.J,ata'tlGttt the same lo(\ati~n.as$t\1~tt!.SQ$ • 

. Silver. 1.6"Oopperandl,tl.3-% }I.d •.. Btghef tt$sa~;::~ ,b$ob~ln~ti:_ 

theoutc~op .bjr selecting theoutth;, ftteore wherfJ th~se ·$ample.,were 
. '... . \ .:',." .. . . 

taken lsaltno:st 'entlre;iyoddlaed~ . Still· turther sOtitl1#thi Outerop 
. . 

i$ 'On ad-dlaed an4':l~~ehe~~einm.ateria1.. 'arid at the creekbottotrr 

malaehite is .homng •. ·.o sapletJi' havebs$n takeno/!thl$·$~4tiQ~ • 
. ' A ~ewteetw6$t ofthe'l)ey ~t~pe. and nUhto.th~\hanglng 'Wall.,. 

~ . . , ' 

. : . :' '" 

is the.outoNP of .o~;oHchut$. ah0Y4ng l'id.n$~11,ation. "~ewrite~ 

haeno reoord ot$a$plefJ fr_1;h.re.t~'l$a &mali ore $hootC~~a~~~, 
be dQ~ribe4 in cODll6otlon ·withthetumJ.$:l level.. ", ';·£?fi\ 

. 600fEfiErt north .ot the . Dey stope 18 numl;er four 'sha£-h·' and No. 

4 ore 8hoot~ the .OUtcrop ism:J,n-eralie.ed '1iutno semples were i;S.ken a.$ 

it 1~ partly eovered W1t'h,lQo8.ma,te~!Ql. McOart,l.map 3howe'.<good 

leadore in' thesha;li~ j~ft.; 1Jh.atl·$$uppose4 to he ' .. thea_eoN 
.' , . . .' 

. . - . '. . ' 

&hoot Is partlydeV'elopedat the' ~nn~l leve.13SOfeet . below the. oU$erop 

andvertleally belowlWo. 4 ahaft.fbl. ore :shoot will be ,des'OribfAi in 

connection w1 t.h thetut.mel1evel. 

-.. ---~.----



Continuit1g not"th tor·8.. 'bout 1200' r,ee~., on the Blev!nela!m;, 

there ate lntermittentcr.()pping$ormine~lit8:ti<m.,· •• $ .or "Whleh $how 

fair lea4,...Uv$J' values. 

Itmne41a.tely s~th of . Laurel Canon. there {snail' mu.oh 

lYil.erall~atl.l1appar.&ntfnthe QutCl"Op. AbOutt1vehuutb'edteet $outh. 

lI9her.elt tlilte.,~S thalliI:t. tnerEt 1s. 80me oo.pper ear~_te;o're showing. 

!HE ~. OR AnI!f LEVEL " - ..... ", '.. I" "' ,". "." .. '. 

!he WJlflel laabOUt 1400 teet in le.ngth running north. in the. 

vein. from near:' the ·bo'tom Gf. the . canon.: ' A. oroa$oh~ n~·r:,··th$porta.l ' 

.how$leaelt~d ' porphyry which M:$nQt be$l\samplel but probablyeatrie$. 

1_ valu&tJ. 'rom. ther-e to· the· beg!n'Kttngotth$ stopeda~eaj~'Wh~r •. there 

i.. goad . are, &r.ddationand leaching ditnbd,he8 and the va1u'e$' iMttease. 

A't the·' ,b&.g1nntag of the at()pEl •. :the avel'9.ge ~$s.ay· to:r30:-:f $&t ao!'Oe~ 'the 

vein 1$6.~ .,.'. S11v€ll'" l:~~ Copper and.·· 11>.4% Leail.th~1r_t,riveteet 

further north, thee::verage of 3S ··£ee'h tU)l'"OS$' tbe vein't. ·9.;~ ••• 'S11~r# 

1.~Copper and 12.Q%t;ead. and ,twenty. five t,eet turth$t' •. atth:,e'end of' . 

the stope.' the' ftvera-gefor 22 teet is 7.Ji Oz.S11ve:r.l.J_ .Copp~ran<l: 

lo..,O}('L_d. At thss.tope"thetunnel level 1s- 206 feet b:el~the outcrop 

fit theoret)hoot..ltlsprohable -that good ore Willb. t~'Ul1.dibetween. 

thewnnel and the hanging walloPPQ$itll .Qea~.a semplas123.124. and. 

125, maidng'a length otabouis15,O'feei; and wIdth of' . from 1; ·.to·,S ;rtret· 

()foreaiml1ar to that shown by the. a$saw. quoted.' 

Weet of the,main stop&i$ IO'.; $tope. next..t& thehangi.ng 

wall. 'fhls appears 1?o· 'be a distinct ore a-nooteeparated: from' the main 

shoot 'b:r' tanto fif'heen,· teet. of -quartz breceia. The Vein·-.ter1al is 



'.hlte porphyry and quart. wlthvenl1ttlc6 'oreeela:tlon. tt is,clakne4 

tMtt.bls'lhf;)ct 'fum,i$hed abeilter grade' fit ·ghlpptng "~re'" (galena) . than 

theme.in ,.hootal1d that: <the pe~centa.g& of aliverlllhigh$r.!he 'Vniter 

••• 01 •• 8'6" ita.'a 'banging wa118hoot:nd.neral1~,el prc>bablya.ta.ditferent 

perlod:.'q'h:ere 8;re'almila~hangtng __ l:l ·0t'8' $hoot, a.t· the"Ara.va1pa 'and 

DogWQter e!AiWt.a·sw$llasfU.rthernorth in the' Gr:and'Reefelailn. "'the 

$l~,oot 1. about five feet in wtdth ,~Gn$ hundred teet in ];engt;h.It 

has: been riopetJi,a.nd back-tille4rr_ the tUnnellewl d<Wmaboutthlrty 

.teetand Up~l(HI,e't. '$urf:aee. ' Hc,Gan •• ma,.h01tson:e5.5 ,foot ,ample 

cut assaying1.Q:02r.Silvsl\'f O.9?'Copp&!' ·and3$.1~ ,nea.d . and ,another 

one,. at ,tlf&no:rth:end~,andprobablyou'b.o£th$ :shoOit. :s,even 't:eet, 1. 

l~:ngth &$$$.y1ng'l.00z. Sil:ver,O.,,, (lopper &ad o.9%~ead.'fhe 'baekot 

tbe stop,a shows 'goOd' galena ere in $pot:... ~e 'l;f)W$r l$velW&rklngs «<t, 

not :show thiS" shoot but ltig,quit'e- pr0ba.ble'tlla't itextendst.o-thos$ 

levels., andwasmlssed ;b:r>thet.erQs$-Ql.ltsdriven, to ,the· hanf#.ng'Wall. 

,Along 'tihe ·reef from the lRa,ll1$tt)pete number:Fou¥-atope. the 

vein1sln~e .tl1olOJ;tsWld ,the,.breeqlt\ containe ,1.$ or'thewhtte PrGPhyq:\.,~!~}$; 
, ' .' t 

The lld.ne~li..tiGn,it.,sllghtbut quite u,nttom.>Plflut,1ps;ll'yatt carbonates 

a.dsl11Qateof Qopper., All ttle ehale.tlpyrlte:'cano$ felilli, inthe:bar~r 

quart •• , ''FrdmntmtberFoul" stope,: 'n.orth ,'bhedrtt'b .f'oll.owsthe' haU:gi.ng..:tl 

attd.ahow3 'morewhlteporphyry'.Wi. th an l.nQ rea $ & in mtnst"alltatlon." 

}l'umbeF l'four,or&ehootat thi'.1~vel isabOUtseventy"f1ve: f"t, 

i,n length tUtd 'fremfiv8 to :$6VentcEtei; in width. 'McCti.l'tt~.~p' glve$a. 

the average val.U$ at the . back of the stope ~or 60 teet 'in"length and 

6.4 teet in -w1dt.h.-,'l,.SOs;.,S11ver. o.4QG Copper fUld6.a,,:Lead.The lead 

te; principally' a$galena. Wha:t ··is supposed to "be thesatme '~hoo~,. :ontcrClpS 



atnwaber Foursha.ft 350 feat above the tunnel level. lto08.rt·.,s map_hOl'l8, 

. 21 teat in 1ddth of ore., at' the 50 ft. level. that averages 2.,01. Silve .... 
. .. 

O.3%o-opper .a.- 11.0% ·Lead. .A good grade of mil1lngoreea:tbe (:)bte.lneti 

fro11l.thls shoot byaolng allttleac>rttng •. It 18 to 'be notS;(i''bhat the 

$llV'er,contenta arelt)t1'ler'th.0.t1· for-the ore otthe mainshoo't. 

fhe' end or tht7~el" seed 'to oejustentering another 'ha,nglng­

-.1.1 ore shoot. similar 'bon_ber FOttr. A 4 ft. cut acm'~$ the f~(). of 

the drift a8aayed~.' Os~. SIlver and 17.7% Lead. 

'lhe wdter ha$ been toldbyre$pons!blepeople tbs.'h 'in thetloo'r: 

of! thedrltt betweanenh1s-4\it,. " and 8 lforth.no~·· otnumbarJfours'top., 
. .. 

th$r$ar.e~'h~iftgers &f hi gbgrade· eopper sulphi.de ore) that th~oTe 
extends toY! a.bout:tlfteett ·feet,.aleng the drift and thttt it ext~4,a'about 

halfway. up~nto 'bhedrl£t. .\$peeimen g~ven tb the ·writer.~i.ha.rd· 
'. ' .' " ,',; ," . , . ", . 

ja'$penr bre:f)ca ilnprep,ated nth a black ·nd.neralwhtoh ·maybs-,tetrahe4rite. 
, .' . . '.: '. .,' .' . 

It i8 too bani ter eha'lcociiie, fh. speelmen at..o ·colltained.:s-otn..chry$ooolla •. 

. xtasAyed. 1.0 ,Oe.Sl·1vsrand ';.1% Qopper:. The find 1:8· lnterestlng 8.. 
it. lndlcat~$ theclas:11 otooppel"QretherEt is bel(Wl1n the' oxldlted Z.on •. 

of theve-ln"i !hit .pot 8h0111d1>0 prospected 1d.th a'Wblae. 

the Arava.lpa. Leasing tempmy' made two attept$ tounderout the 

vein with diamond drtll.kolH fr:M the end of Cl"CfJUltt)ut 1 •• ·w .... bu'b th. 

h&le.wGl'"$ abandorlt~d befo" the vein _13 rea.ohed. · •• ·holescaved., the 

drill vm:ter _$ ltt.$tsev$ral times and the outting. were '$Os$ndy that 

it ._a.lmost impt\iullble 'to drive os.81ng., It "WtuJdecS;4ed t.~~. 



through thepQrphyry wallr(u}k·. A hol$'fms·thendr1Ued from th. foot 

all 'aide tl,:~O'$; near the endoferos'seut ;~E,,'po1~t$d '110, c.utW.ld.$~ 

number Four stope 200 teet lwl.owti16 1~vel.fhedr1111ng _8 not 
'", . " 

• • • I -

and a ,part otth$ ~t'ting& w.er& lo$tiJ t-he h~vi$r ~!:n'0"'lz_particle. 
, ,'. '. '. ,,', . ." 

b&ing'm~rel!.ab.le to'h.,lftt 'than; the 11.ghter unmi_$r$ill$eiDu~~tngs. 

About tlfty par :eertto;t theeor$ "$~$coveMd.Whinh mean,,) 'that only 

the Mt'4 andpl*cibably less m1neralu·ed pal~ wasrecowr$d·. 'R~v& ..... 

the hn!'e$nm.rs ,ffnnourag1u,g r~sul te:; ,ttauOVfS 36 ,feet of mlnel'&11zed 

and oxidige4"'fatn.w1th iron oxl,e$tUld. a.SJnal1 amount of copperas· 

oG.i!"'bonaw s,Msl11eate.and ~olead. ·'.5 fe'e'tof: the vetn nexttQ the, 

hanging wall . aVGr&ged. .• : aceordlng to thscore . f".c~ve~etl_·· ~o~~?O$. S11 

and o.6%aop'par.~eresul t wOuld ind,"uate tha:tf·:.200 feet l!elowthe 

tunnel level. in that· ,s.Botion ·of-the ve1n~t leaut •.. the m1n~m:l_tl_ 

ia ,below thelsadl0ltea:ndln.the upper part~r th~'cQW~r'g~l,1e'l UfJO 

as- the't"e i8some 1.d.ore on the 300 1 @v~el~.tba.t ,tJ.pp.e'r·~$may be round 

at ahlghe:r level in thenorihendof the mine than in the Vioin1ty of 

ata._llghtlygraatet" angle.thuttapproa¢.hlngthe foot _.ll. 

Attached a.re tlm· assay _p.s of this level. shoWing tha ori.ginal 

and l"esampltng 'by the Ar-ave.!pa teasing Company. The res_pIing which 

on the average. gave slightly low1!'fJ!' wltlea,. ha.sbeen u$'6dby th. wl.,:b:er 

tor ore ealculatlonsand. th$ assaY' va.l~e of seotlOl1s. the- ot.he.rmap 



Ii 

negligiol e •. 

The"AravaipaLeasingCompany dtd not· ~o··tmy development WOTk 

at-thl~11~ve~.!hastati()tl0rtigseuf; •. S \lsed as ~ .• pmnpingstatlon.and 

; the aouthdrl£t 1J1Q.:S da:mmed and used as a' pturtpt3ump~ 

From. crQs.sont2 ~.to 'Where the south drtrtcroslesullder 

the c:r$ek.the vein tilling i~<Whit0 porphyry btecc;a . and· quartz •. and 

t.he bette!· ore .i& in this aree..Ato·roesout 2S. $9 ':feet SQu'blt ofth., 

eha:rt •. the averagetl.Ssay f'or llQ fraetaoroStl'bhe vEd.l;li$ ·6.1{)~.· Silver. 

1.3"·Ooppere.nd 5.4% I .. ~&.d .•. At'bh~ statton ,.er()sse~t ·'bheavare.ge for 

'. :;3 fe~t is 5.,O$ •. :Sll verI }.4lt1 C()pper~d 5.0%taad.er()$a~'?t 2N. 

seems to' be j'U:st entering good ore·. There ie . $anegood o~,1n.the.' 

vicinltyof O:rOf~H'5~ttt, ;S. 'Theot"s in the vieinityot thesta.tional1d 

crosscut :2 S is le$s~d.dl~0'd~han the oradire~tl-y ~Jjo:re at the tllnnel 

level. andeontai:ns. $ctnewha:t l.~$e· s:ilve~ •. a little mOl'€)c6pper"and 

eotlsiderably less . ~ ad. Thedi£f~r~nee 1s :prolnablydu~ t(')~et1&· oJdda'tionj. 

espe,eial1y'atthe north ,end Gtthe a.rea. and probabljt aleo with depth 

as the" copper~onf) isapproStohe(1,. the lead' va.iues>wl.ll betound to 

The llorthdrlft ,has 'bean baok filled '$. fewte:et north ();f. 

cro:$s{)ut2.N'. One old map shows thattha ·drift extendsonehuntired. 

teetbeZlond the ero.ssout ttnda.t the end therei,s a l~ll,geros$eut into 

the£:ot'itym.ll fqmation.. An()th.~r old map has a note ,that th-endrth 

end of thedr1£t is 1l1"qu&:ri;zs.tr:ongly mmelftlized.with i:rOlto~ldean. 
~ ..... ,,-~. . 

\ 
\ 

knows 'very little-about thatpa'rtofthe l'ev~l as' the··d~;tt. beingussd' 



for a pmapSUlnpj. w.as lnaeee$slble lnostef the time themine'W8.s:unWatered. 

Where th$drift OW$Se8 und$r the cree:k. the veil1is fraotured and ore~K 

water 6l'lteMJ. VlhEm there ismuoh -water: itt 'the oreak.: _tel". entfltfs the 

drift at the rate of twenty-five gallo.ns p'er minute. 

Between tJt'O$$ottt as . and 'Wh$l"e theereek'ot'o.Bes~ it!.- probabl.e 

that ·bette*, oJ"ethan shown. Will be ,foundononesid& or theother"or 

the ctr1ft.(Se& l;11l(terdeseriptionofthe two hundred levelf:orremark8 

regard1ngcroasc'U't3 Sand vicud:ty).It 1$ twentytoth1rty teet trom 

the drif-t to the hanging _llatthlepoint., 

. . . 

ih,e assay map of this level. shovrs tWo se~.Qt s"pl.eabothot 

whioh were taken by the Atav..ipa Lea.$ingC-ompan)T., F6rthe· r&saJlpll11g, 

J the old cuts were first mad. deeper and, then -newsample-s were taken. 

, \ 

Aa at the' One ~dred. llodevelGpment worokwas done by the, 

e_~y at thi$lev$l. The~tion crosscut was utte4torQ~pln,g 

station ani ·the north .,drift 'wa$'delmn-ed and used. as a. sump. 
. ' , 

At this lfi(i)ltherela at the north enact the ora sh~()t*·,,~-

or lnthevlelnityof theabartj.partly oxidiae4 ore •. while at the. ' 

s~th and;:;th~:ore _ is:' almostentlrely' ,endlz-ed and there!s. ala. 
, I 

ct)nsiderable s$contl4ry -copper-ore. . !hem.inera.l1t&tl.onQ()rre.p()~ 

, 'With what ':one -weuld ' expect on, exa.min$ag the outcrop.· 

'. "lh thG v$.eitlity of ,the shaft there istha,aam$ extent of 

partlyoxid~aed ore a$ at the levels above. fhelea.4 1. principally 

asa sulphide and more of theoopper t89.S a,sulphiJQ&, .. " .. ,.JMt,#:, Q1!fmay be 
...... ; .. 



\ 

.' ' 

expe'cted. theTS islessl,eadand $Qre copper thafta1ith$'0n~ltt:u1dr.d 

lev&l. '!h$re i.e also les8's11verin th$$Ulpbide~y., Jt~ the ;station 

er .. a$()u·t. the average a.ssay for 45 feet across tnevein 10$· 3.90z,. 

Silver .• I.?" Copper l1nd2.1"to, L~ad;Jland a;t C~$$o'Uta" S. (1(jt~e1i s()Utth 

otthestm.tlon) ~beaver&.ge ~or,30 feet 1$ 4,:9 Oz",~, Silv~r. 2 .• ,~copper 

and .,.1% Lea.d.,A ,lOOOpOlUld's.ple taken arlo!)@; the():ro~:8Cui;:. '. tor milling 

teats,. assayed rs.1Cs •• , S~lve:r;.a.1~ Coppa,. and ,3 .. 4%'L$l.4.'.omevdl$tb . 

higher values thantheaverages;Grtheeut aampl eS.lnmy :oreestimat., .• 

tor mining t)lla --.lll.oa.l e.'lhave.incl'Ud.aQtt1y the higher ~$deo.re 

.a. outltned<1n the map.. . tn. high grao.& ox141$edand$e~ryor.11_r 

th$$:outhan4 of the ore shoot w.illbeti~sor1'b_ bel.-O'lr. 

C'r(tuu~outs1fl and 1~lW a.re in hard Ylht tepo!"p~breceia ani 

quanl.S~th ·of the,. statlon .. ascres:scut 4S 1. e:pp.~eh_."t-h&vein 

material t. sorte:r.: white porphyry pred_lna.ting.- !he westiwal10t the 

drift rromthecrQs$eut$.4/11 t01:/281.$ hard and 181;1\e line ot ,8. ttt.cture ' 

q:t'&maIl fl8$Ue., Thefir$t; forty teeto£ c~ •• cut a S 1s sort and partly 

1. eaoh.t ... $.ndthe end ,is in hardbrecoie.. {lont1nUlng~outh;·' the _at' wall 

oppo.lte, sampl·_,.' 2;390 &nd254.00'. (Jon.,ins l)8.ti'V'e silve,... {pl~te .• llver) 

and copper ca.rbona:ees.fht. ore ~$. not inoluded in the suiplea. On 

south to e-rt)$seut #3' $' tie drift$how$copper &tait't$ill $t .. !ng~rs .• 

CrOit&out 3 S$~eOPparStail1ed.wh1te p()rphyry . ., andtrom th'eI-t;l\to 

,thel'U1)ltt e~os*cut. the drift itl~n sotttaioyWh~tep0rphy.ry oon~1ning 

ma:l.elri.t.,.e~pri.t~(earthyJ._ C$l'u$lte'. ohalooclt$, •. D8:tlve $11v~rand 

in theoen'ter of several baH' pleee.or()r~ were toundpyrlte and 

,chaloopyri:tQ:.· ~e talc 'carr-ie$' good valll&$ as wall as the ore.. • 

. 'a_.$O~$ appears. to-extend into the aut wall ~t thed:r1rttor'at l.,aet 

twO' £eet.!he dr1tt 18 t:1mbered ana the . roof ,and pa:r.t, of· thes1des are 



, \ 

lagged.' The'west'.ll 1& the liue ot a fraetur •• , the timbering wa. 
remov;edforsampling. ' The" average assay of the back 'of the dtift fot! ' 

;0 f&t1tln lengthandtlvefeet in wld-th. 1$ 16.-9 0a.Stlv$~.5.0% 

Copper and' '3'.;% ~$ad.' and, a _ampl.eofthetalc a-ssa,yed:2.,$ ,OJ:." .$ilver_ 

9.5%Coppar alld 1.6'" Lead.ltlevery g.ood ;eQPpe.ro:r~~.. letween 

cro~'~ut$~f:, -.nd 4/4. t bel18v~th$ or., 18 :1 to: a fee't itlw1dth. anti 1t 

pro'ba.:blyext.emi$ as tar'-nor4ilfa$~>cr08$cut 4/2 S., 4, dia1;anoeof60 feet 

(makings. toteJ. length 'ot 110 teet) Whel"e ,the~& la, naillvesl1ver and 

eopp&rore in the.td_ of tbedntt -8.$ men'ttoned. a~Ve.dudg:tng'b.v 

t'hedlstanc& i'romtli&mmging wall.w1d.th or minerall.atl,ona~ ,the 

Ol1te'rOp"and initica:tionse.t If A" as'Will be not_below. it,,'1's also, 

pl"obabl e. that 'simiiar'ol'e "Will 'be t-OUl'l4. b$'UWe&n' the' drift 'altd-' the 

hangingwalt. At the Qutcrop,the',samed1stanoe40uthof the line of 

the ~hattth$re i. simila.r mineralized tonnatlon fO~,:21'~,eetinw!'dth. 
, ' 

(SeeWlder outoroP. aamplesl.OO £i1ret south or. thenelrS~~el.$. tar 

(la', I ',,' know. the ore "'shoots ofthel'a~r:ar.e practlcall.jr' v-fJ:rtictll.fhe 

ore i;~ !lontimon$ fro&"l1 the' 'TWo,lItm.dred tQ!, the: ,-oUtOr&~:,:" en.ttl 'be' found 

'at the One llUrtd;redln the,:ncinity, Of eros.taut #, $. A., rewnmplElI 
, , 

from theta' do shaw, 'go~n~ .lu~.. One 5 tt. cut (¥te!tB10)as$9.yed12.8 

6,t.Sij:trer. 3,.6% Oopper and 12.3% Lead' acoording to the orlg3..na.l 

sampling and 5.6 Oz.Silver.3~()% Gopp'erand 12.1%ttead,onthe, 

resampl1ng..fhedltfereneelnsl1ver -val.ue.is probably dUe to native. 

811ve~ in the or~~' At" the tunnell.evel.sim.ilar ore will probably be 

found oppos,~te sampl~.·123.1214 and 12; as noted under' fltunnel1ErV'el"" 

by o~tjs$cutting from· the 'tunnel 'to·' theba'ngingwal'l. ' 

Or~BSOtlt$ liS, mdldrs,are: in 'whl'tepo~hYry"\milG ~:ros3tnd1 ' 

, 5Samthe(1ritt south;arei.nhard, breccia and qUartz'containing leas 



" 

, I 

whlte porphyry. " Crossout ;8 1sunder' the oreek. At ttAttthere is'timbering 
\ 

and btl-ckoi' the timbers there is $oftwh1te porphyry._ tdthtalc.,:sl:m:l1ar 

_tliat with theeopper ,ore. ju.st'deso,ribeii. A grab' Of thetalo:f:rom.· 

,beI11nd the timberin,ga.ssaY'edO.7~. SlIver' and, 1.5% Copper. 

, 'Surface -water ent~r$themi:n.e betweener(t8S.~S >4 ,and . 58, at 

the n\te ot ,e.bo'U~15gt111~l1$,PEtr minute. ' 

!here is a p'rogre~s'mQ.p' and't\<roassay maps of thiEf 'leve1:.The 

progresstnap shows allot -theo'Working$ $xc$pta20 toot rat,.".trom< th. 

north drift rQr>d$~~d drilling. 

fhe,levelmakes about 100 gallons' ,of!' w$:t.er 'pe))" m~l'niteand most 

Oct ltcomestrora ,thenotth 'drifi; and from "'~ll ne~h, and 'soUth fis$\1t"e$ 

,at the $te:t1on .Qr'Oa:s'eut:.1bewat·er 1s pre.et1callyrlon.mlneraliae,d. 

'There -haano't been enous.'ll ae"e1opm~nt to draw c.onc~usion8 

regarding the ex;tentof the ore $hoot at this level. In 19QO .. "Mr. 

Mae!tiydevelopEld the leVel a:a f!hown by the a.ssay xnap dated September 

1919.j m.e p-rogress _8 :no doubt'$low' as! understtUl:d. hallad dif:t"1.eultlee 
, ' 

keeping the !ev-el u:rl1tW1tere4?n.th as,teampWtp. the Aravaipa- t5sbg 

Company dld nothava 'bhel&v~l'"unwater$dlfJng enougil to do f1nY!mltltU1t 

ofdevelQpment·.lt "exte-nded the ,south drift. drove the ~ long 000-8$0\1' 

eaR tor' a diamond drill station and drilled&. down hole trom'bhe north 

!h$'stationorG's$et1ttront the fthartto' th~dl'itt is In I.onsct. 

hardq:uartz 'bree~la and ja.'spero1d.fhe station c:r()sso'Utwest of the In&in 

drift and the dri~afl far :south as orossQut ,S.: are in leaohed bl*eocia. 

!he write~ has,'no 'notes' regard1ng the breccia b'Utaocording to'hi,. 



r.oollectlon. i~ t)on'taina cOl1$lde$ble white porphyry. Orosscut 1/12.8 

.~owsdtaba&e wlth fl11..1yd!flsem.inatea pyrite, andbreooia. At, the ~ae. 

thet. is bani quarts,breocla. Crosscut 3 Slf is1nwhlte porphyrybl"Mcia., 

and" SE tor thefi1"at tenfe~' is i~ tJ"S.etured if011stalnet;tque.rta Dt-QQ.i .. 

and Whi1a. porphyry. In this s6ctionand a"t, the 80uth &lde of,' 'thedrttt 

'thElre are .tringera,ot cuprlttJ,(earthy)and ehalcooi:he. Itl&the 

begil11l1l'itg of e.' taultzQl'1;e further south whioh wtllbed~8cri.bea below. 

fte .ext twenty teet or 'thec}"OstJ. cut 1s 1n quartabreectaWithdl:a" 

aEminat.,d pyrite. and 'bh.1aa'tthlrty rive feet 0£'11::1,. in. fraotu~ed 

o.l8,\x:uu. in places l .. nstained.;Wi th disseminated. pyrite and', ,o~sional 

, small' crystals of on.l"opyrf te. South o£oroa:$out ,8, 'cro$, .... t 48 ' 

andmoa~ofthe dtlttar$ 1nastrongly lronsta1ned £aUlt aone.$hO'W!ng 

dia baae. wbloh $n pla~e. ha$8i$chisto8estl"Uoture~ qU8.rt •• ~i te 
. \ 

pOJphyq. and talc·. "The. j;tn~sof movement ara noJ:th anti·south'. The end 

, 01' the drift t. inhari quarf;e.fhedrlft south to crb8scut4:s i$ 

,'bet'w"$en tw0 lines :fJf,' 'tl(J'voment .'which conneot \lith '~$, ,tault 'toone. 
t,; \ \' 

, " . 

I'n the long Ct"08$wt:east .• the apparent foot"wal.lof the vein 

is a ',i_teet baok of the shaft." Fast of' the toot w$.11 '1,8 diabase lron-

ste.lnedaa4 111 plaesslh~llgpY'rlt&. !rh1rty :«d:xf1ee-c . from. ',the end of 

the c·rofl$Cut 1. the dla.ba. ... ganl te contact 4ippblg' 70 degreea''W"6st ani 
, , 

with Q, bou'h t'b,e,qe courae e.s'the veu·;. .!h. gran1 teiaalftol ron 

sta.in$d~d sl.i.ghtly mineN].lz$d with' py.rite~~ In boththegranit. end 

dlabas~ can be foutld t)oea.fd.onal crystal sot ohalQcpyrlt-e. 

It is t>t "interest that all of the foot -11 rook expo.aed at 

tnt $ level. i. mine~~l!i:edand al.$othat part oftheorlginal chaloopyrite. 

tii.a.inatett in the 'roek:.~, h8.~~"·n(lt' Often altered. 

!he ~~Y'-i~1t~p~,,~'~;:::'hattltng ~ll r~k '1$ expO$ed.ig a:t orQ$s:out 



, '3 -sw~" At the 'wall, there Is' ~l'\t:teen inches o:fgouge. ,the' conraeof th. 

walla$shcwn 1s p~bablynot ;:'th~ecour8e to'¥: any d1stance. o Judglug by 

the1...evel Rel.ation_a.p. theh8:nglng -11 is 1.5 t~, 20 teet we$tof tru; 

linGo£' 'themaln drift. 

Withoti~ :;kl'io~geon'lJ~ions t\t thl.sle".l., thealuiay;maP'. aJl'S 

hot,'ot much Int&re$t:e,$ .the 'valu$s" are low. liOWevet",~·wherf One'consid.ers 

the heaVy ondatloJ').'udleaehlng#' and that this level is e!:ther at'o:r, 

010$$ t.o 'hhetone 0'1' 'eh8.nge' ftmnleat.f' to oQPper. '1ow"'&1"$$ 'are to be 

expeCted. the lead 18 fIs(le:i'UiUJlte find the' copper.. exce~t tor a. 11 ttle 

s.oondary ore" in' th,e" :fault zone. is p rlnclpally ',as ehrysocolla.' '!he 

'.,riter •• opi71ion as uovihy th1s1evel h,a'abeeri Subjected t(t'mo're 

, oxidation 'ad' leaoh~~g thanth;e t.lpper'level$., 111111 be ts.tven under 

ttConel\ls~.nStf.It '18 "qulte-'pr,Obable tha1r'O'etter 'copp$r ()r~:~~l; ~e' foUnd 

, norbhof tbe ste:t1.on>,cl-oes'Cut'anQ'betw$en the, d:rtttand, the1tangblgWall. 
" ' 

At the 'tH,utn'en:d.ih!,ol1, '1s under the oQppi:rore at, the two' 
o . ' - • 

Hundred leval. :thereha$b~enagT&at, ,deal of mGVan$nt and oxidation., 

a.nd in themovenumtplluaee ar-e' "'found ~rtringers: of high' grad-ese<tondary 

ora. A iOlnch s:eamof't-.lc in~eroa.cut 4S assayed 14.0 a •• 'Sil.ver. 

5.1%Oopper '8l1d '1J~1f.tef1~'~ fWeiveuehee of copper oxide O're' la 

croS$cut " S,.' &.$ sayed , :16.2 '0$. ' Silver., 24.8%aoppe·~ and 'no' iead. 'Close 

, to tile copp'er' oxide ore. l(f'lnohe$ ofaertgray ma'tar1e:lwith l>yrit,$. 

&$8ayetl 2.3 "Oa. ' SlIver. '.3%'COpper a.ndn~ lead. " A iittie':nort~ot 

crosscut 3' '$ a. sp'ec1ln.en.shOwtng nattve8ilver .. fr~ thew~st1m.ll'of 

the drift,., '" a.Ba.yed '31.3~'0&.Silver. 2~4%Ooppef' and 'no 'l,.d'.From' i;he 

east Vitall.' 8, speeilnell,:o:f.'blacksulphid$$,.' prinoipally 'iMri~a8sayed 2,.1 

"OZ.S11ver; 4.9%Copp'erand.: i t race le~d. Thess·stringere-wet-9 not 

Ineludfld' in thedriftsam:plea. More development ahou!d be cone at the 



I' ", for bGdiesor the same class of ore. 

Bril.1Mle nwn'ber Fo'llr 1. a «-own-hole from the nortthdrltt 

following. the ai-pot 'h~e vein. 'it was located. ~ tb ,the 1deaof 

determining tbedepth totheaulphide sone .•. · but unfortunately •. at 1~5 

teet down the drill eneounter$Q a crev1eeand wa'teroourseand followed 

it to a depth of 151 fee-t''Wtien i'the bol ewa, abandoned a.fter OVer a . month' 

of diffioult drilling_ As soon as the crevice _$ encountered. wa:ter 

oam.up tbe casing. and llear the bottom. otthe Mle. wateroamp up a'k 

th.f) .'t;eot 50 gallonfiper ·minute. .theMl*, oored poorly andoons1dera ble 

of: the cuttings were .lost. Exoep't tor a 'littlezincsulphide{wbieh was 

. ltloret.lctlceabl$in· thecutt1ng$) _ :the _1"fl V4asquanz and 'quartz breocia 
J . ' ". . 

e. deep under-outt1ng holetrom:the end of the longcl'Oascutblta.ll 

work __ • st~ppec1 juetas· -the 'Of"Q$$out \Va" c.omplete4. 

ll]JJIARtm ANDCO'NCLUSIO:NS 
n " .. 1 

wall Hoks. 

; fte breccia _s f'omted'e1izher by fault·lnge,nd siliclfic~tlon 

otthe fault tfllbg, ~r.if the d.labase OCGllrl"e4 lnthetom. ot e. dyke. 

as suggested.. by &. m~xi.n$· of trapent$ from wall rook, 'With the dyke 

m.a.terial during the extrusion, followed later 'bY' s11icifica:tion. After 

the brecoiation.; tl),fJ.re were movements. ·which.y have been the matn 

raul t :movement_. tonning the: --11 lines and causing longitudinal oraeka 



or 'tltU1U~$ in the vain. fhe'·tact that the hanging -11RHtk whioh 1. 

sepltrated t~the vein byagouge., 1.a· ,not mbasraltzed,and that the 

too~l.l rock·.which·watl'not·prGt~Qted by agougfll., is mi:neralieed tor 
. . . 

somed1$tancfJrr_the v~1n. il'1(tl_te$ that the minerali&atton took: 

", 

the minerals 'deposited by' the ·a.uu~ndlng, solutions, We)!. gal.na." 
. . ' , -. . ' . 

blende',; l)oppe~irQn pyrites, and pyrite. at least parbat th~.'beillg 

argentlfe:tmts. 1n genel'al •• as regards uepth •. they were probably d$posited 

in areveneot'der to that ,given ant tonne4 aone$ in which the different 

mineral. predo.miMi:ed.. We kn()W that thesoluttt:m8were'1!benily . 

m1nera;11tea with lead hltwe de not know so muon ~ega1"dlng the proportions 

otzl .. nc and copper..Ztnobeing eclo$sly asscclate,4 wi 'thlead: anithetut 

,that there i8 very little.r itv4th the ieaa ore., indioates that the 

mineralization as a. whole· .. e vdthout muchalno.(th& ga.l •• e&irrles 

:m.Ol'e copper than Stino. 'fhereis one to three pereentot ,oopper. as 

chalcopyrite. 'W1thth$ pl.-ore indicating that a very good gl'ade of 

coppero)te ·$ho-.1ti be .f:ound deposited in theeopper .on~·h_ 

Aaoxida.tionprogres$ed.a.uetothe action otwrf\a.oe _te .. 

work1ngt-own through the vein to the Water level otthat pet"iod.-llloat 

of the copper of the va.in went lJtto aolution and was redepO'sltefi as 
~ .' 
f· . '.. . 

$ec)onda.;rycopper cOre. at-or ~~th.ewater levttl and. al00 at·ta~rable 

plaoesabove thewa'ter l&vel_~$;fG:r exampl.& at the tKJl\lth end of· the '!wn 

llutldred.Lead being eomparativ&ly insoluble. was lett 1311£. ortgltl&l 

post tlon~as' ,the9?,idf;i. 
. . ; . 

The pre$~t ··workings ·are all in the. lead 'zone. Sino$· there 
Ii" ,! : 

l&a.,mark"d decrease l;g.the lead. ot the. ma.ln6re:shoot,. ~stheThrd 

nundred level is apprQO~(}lleda.nd an inereas$ in eopperj,(except-.t th.t) 



number 1'hree(£rom t. he north en4 oE the 'bunnel level')$h(I)Wspractica11y 
, .. 

\' . 

no 1$4. t t would apPear that the ccpper~Gnei8 but a 811ort, distance 

below the !brs$: "dreG in the nelghbothoodot theshatt.and:p,robably 
.\,. , 

. I 

hi gher-e.i; the nO'rtli end of the mine. lillt we dono'tltnow how much ot th. 

coppa .. oreha$beenoxldi#ed 'and~rrled in solution to agreatsro depth., 

. and how de'ep,the oxidatloi1exilend$:.It 1$ the, wrltert ,opinion.taklng 
. . 

.into·eonslderaid.on the geology.;ot the, district. tha't tntt 11ld:b of 

o:Jtidationandbeghmlng otth$sulphldelon$ i8 betvreentlve a.nd eight 

b\tt1dred feR bel. the tunnf)lleVel and proba. bly higher atdt&tano. 

no-rth fr_ku~.lCanonorossll'tg 1me ve1ni 1Ie wou:14e.xpeetill plaeej 

to :find a ·la·rge quantity and a. jJ)od grade.ofs6condary oopp~~ ore 

between those levels. 

Regai'ding.· theprol'louneed oxidation at the !h~ee. BlndreclLw$l. 

!he m:tnea:ter, lnclud1~ tha1) from drill hole 1fum.ber 'Font' ( a down 

hole trQln the the 300 .level ) 18 oold and practicallY' nonminera11,ae4. 

1J'he _ta~ evidently cl"ula.t~aoi11y1.n theoxldtt.f)(i ZOl1eand must be 

told by me 'Who wo.rk.u iu the mine for .lIr. .a.tca-yo~. the;'bWhen the ereek'f,:i 
, \' . . 

1 

18 ~l'Ob&.ble tha1lthe fracturing unde~ the creek .and. to the . east ·of' the 

reef!waB orlg1nally the oourse·of d~80&nditlg water wht'ohtollowedthe 

south end or the oresheot to the TWo Hundred 1$ VEil. Emd thence to 

nea,.thestat:l.on e:tthe'ThreeHundred l~velJ the resul'tbelngthat above 

the .... ihnd"ed. the 'Oxldation 18 more .oom.ple'h"aii the southe:ndot the: 

shoot. al$o tlutt at the ThreelIundred •. practically all .o£tbe .~ of in. 
. . 

d$velopedarea 1. st~ngly oxiditled. aa it 1. wi thin the: lbn1ta -of the 

i 
. J 



, ; 

,\ 1-1 ~ .1. 

In genera,}' on the 'Grand' Reefal .. _. there arathree 'ore ,snoots 

pari1y de~el-()ped'.. one being 200 'to ,00 teet in lengbhaadwith "'1'1 &1rerage 
/,', , " ' '" , ' , " ,',,':, ,':, , , 

(of a~ut ;0 teet in width. eXtending at lent 500 feet below, the outorop,. 

T:heot'her'two' are $'¥l8J.ler Shoot8 and 1..ea:te4along 'the 'langtngwadl. 

ave.raging 6 t$~t by 10 te~.,Q1ld extenatng a. letuJt to the tubnel lev". 
". . 

s$tte51 hlmd:rea t$etbe1.- ~he:'&'QtQt'op •• ' Al.l threecontAtln consldeJ'Q:bi.e 

tonnage of commet'cialore~tT.rih*; on the .eir1u olabn.,tber&areore 

crO-ppll'lgs.. and no doubtf)thel"shGote wlllbe toundln thi$' immed1a.'t$ 

aeltlca,wbloh do Mtout~"P.i*h"6 shoot. appal"entlytol1owthedlp 

of: the veln.w't may be'found to, ,changeln poal tlon ad ,general.' 

~, dimension$. aooQ,rding' 1:0 the _'ture fit the fililng .. t -var1w8, partis' of 

'theveitt. fh~ d.gj~e of m1ne:raJ.lzat!.on Wlll prObably. alsO' bef()und ' 
. . '. '. . . . . . . 

to be va.riable. All, of thes,ec~ry eopperoreWill p~bably 'be fou.nd 

to conta1ll conaldera'blesilv,er. 

BRIm..fS 
'. i(F 

Lessee. 1n1914-15 wilt ~ "mde and i1leftiolen~ ·ooneentrating 

pla.nt at the mine. !bey mlxuad 'and milled oretrom abovethetUl1nel 

1 evel., the higher grade orebe>illt sorted_d shipped without milling. 

The ml11reooverlea were very 1_,# as little ot -the -OJd.dea wa<t Into 

'the c~neent'rate. !heree()~d.showon. a. 1000 'ton test th& recoveries 

w.re5S .. 0%, of th$ ,&11ver.24.0% of theoopper a.na 5Q-.6%ot the leaf!. 

About ;0,,000 t_a of .rawere mined,. f~ which about 1550 tODot lump 

and 2613 tonS' oteonc-entrate were ehlpp.d.t.he- s;ver.ag-ee.nalysea 

computed from a. 11st otthesmelt~r-settl_ent meet. (August 1915 to 

Ittne 1919) are., 

l"ir, "6 ' ~§:~&., Ore 
Cu.s' ~.i! In •• ~ Fe.% l.time% Zrt.% &.% 
2·.4 29.5 -, ,.5* 1.2. £.1 -5 i!.,; 

2.5 45.6 20,.2 It..2 ,.0* 1.3 4.9 



, I 

i \ 

; J 

A 118'b or all' sld .. pm*ntaon reco~ 18 given in Appeni!x. 

rhegoldran 0.01 OJ. and less., per. 'ton. It1a ot;'nte~$t 

that the mi:nerats ,6f the ore ami 4lonoentraile were prineipallYaSisulphldfJa. 

and ,-lso that tbere'fts l'e$~',,~l~~erlnprop.r.tton 'bO'the leadtnan"'ahown 
\,:' 

bya~~ra!'$ a.S$~y.ot or~lti :thi mi;nfh:A<b lea~t part orth&.ft.v$~,ev~ ently 

'.'OOU1"l"~.,q.)i.' separa'teitttneral,.; ana._<totrt: 18 the~Q~c.ntr.ti.n. 
. - .. ' .. , 

SMplneits ~.bJ.c. ,Jun.s-:l~i9·:al"~;~,glV$!1~nthe App.ndUt.' 

, ' 

Until reoently.,.th&·m:ethods, or milling ~xtdt.et.tlead."'~ eopper, 

ores prOduoed veryl,owrecov.enea.but now by USG-' ,ota.l.ph1du!lig , 

reagent ad fl.1.)~tlol1.goodreoowri •• are' ~eing made. For ldlllttg th. 

Qrandbet ore~'Vlithout flo1;8:t1'011. thea.veragere(Jo~"?Imuld:: probably 

b$,less than'r1fty per oentan4 ,only t~$ higher g_de ore of "bhemine 

could "be mined al'Jd mill. at a profltunder' noanal eondltloll8. hit 1)1' 
, ' 

'$Uchtlotatlon&$ above noted.acmletderable qUaJ"ttltyoftheor(l) '.velopet 

beoom$$ of cOmmercial .. lue~ Without 'havtngmade llltiling 'teR$ bat 

eonatder:b~.g "'allda1a 8._11ab1<1., 1 have, Outllned on ~be'·.$:;J8." maps'th~ 

probablel1mltfSotcre'the Qanbe'minedan4 xnl11$a.8:tQ.''P~oN.t~:t''be:to~. 

:Q. railroad 1.,wl1t to the property. ' Mfll'lng te.ts li!.UR be mad.: -.ad 
I 

operatil1g pl ••• ' 0,u.tlin84bat'or~'a.e16$eel!ftb.1Qit-ecanbehadastij:';wliat 

gade. of' ,o.recan' be 'co~1dered oGml1ereial ore. For' ~pe1"fi.;'~lng ,on a . '; 

large 'scale and witl't 'Bi 'ral1)r.oa.tl On"the property. lOwer' grade ore ' 'can" 
trea:ted. whieb1!1t>illd_t~rlal1y inoreas$ th&'tormage, given 'in my estimate. 

As the ore' outl1ne4.ha.:s not been fully developed,,' nGr th.' 

continutty-between level. fUll y proven and $.lao as McOartta map 8.0$$ 



not give a$$ayaec:~ion8at euftleientlntenals t.,t' &. ,~lO$e e4tune:te,,: 

tn. write:r olas$1.tle4, th~or6~sttProba.bl& (Jretf
.: , fhe~e areahOWingfl 

of good 0" ·out.ideo£' the llmlt. notetlw-k' aa. <8; taetor otsafety.:th$$., 

havenotbe&n OOQldentd. Ire,1nthenelatty ,of'th~a'haft18,'-igu~ 

a,s ,c_tinuoua, t ... thErtumel:.ttl ,20 feet' below the ·!Wo.·._re4~jlGvel,. ' ' 

,The see011daryoreat,th6.~:~l'lQr-e<l •. S01tth.~8 tlgu~a$sh~:~ 

d .. lft,ietple$ ,~di.",ool1~ld~~ ext_ding 25 t;eet bplowandS.$,teet 

~'boV$th. level. For, to.~geQ:m>ve th&;~.l level. 1 h9.'V~ld~e4e4 

,priMipallyOn my per1fonal kltowletigEl of the mine. as there 18 :not 

enouOt map_. tor a ,e10$e e$tixrlatE,J .• andh$.ve a$$"'~ 14.000 .t~.tJt' 

'the ssm. Ira-de a$ Ol>1;ainei t.rthe O,re'belcwtbttt level.'.t'bell'."e 

funnel to 100 Level. 
100 'to 200 Lev.el,lr 
2"00 to'2;O 
200' Level.soui;h'" 

'Below 1'tuuie.l,.: 
,A~"e '·tunn.l;,. 

6.7 
f:?7 

. 1.1 
1.1 

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

There i.s." te.iitng~\llnp '~t 't.ht) mine,.:. O()p;ta~'ng ... ~ ....• 'to 

. , tltt.,ell th()U~ '&01180£: tail~g that~believ&'ca:rille: .• ltl,ed~~a, ',., 

,r~t~t.,A ,few. gene:ral$ample.;tr~lttheoutad.d.Gtthe dum~.'h_ to~ 

or ,tlveO.~ne.asi.l.e~. ,a li;itf;le; le.$ .. than,.~;per (i.n'tcclpp'e~ •• ~. t~"-,e 

to· tl".ep~rcent l-~;.,'%ll:ts p~babl& thail t~e avarage~~\U:l8;pt the, 

,entire dump. al"ebetwe-enth~e1:€~ limits:. 

A tuMelstart1ngfl"0In the toototthe.teep gra4 •. appr~l:ulb1ng 

the mille,. w.ould be a~. th$' same level Rathe '!bree ltundred .·level ef ~h. 



mine.·1he diet&:llo.·l.uastraight Itnetrom the p()r_lsitetothem~ne 

is ·about 1+000 feet:. but; a;,,'theportal Woul4bs. ~y. ~bou~ 1900' t~.t .tt. 

the .~ Water mine. the .01:08'$$t .pointontheve111.:th •. tunne.lj:.!.f. ·builii. 

should be.lblEJc· .1n>.ter th&vetn.at t:he·1)og1f-.teTmiJl$ _d'f'rOln-bnep 

follow tbev(:)tntothe Grand~ .·e£m1nEt., a _~di8tq'(uf of ~~'5WO 

SHAFTS 
, L, ~-

the,$haft t~_~e 'bInne1 t •. the !hree.~red.~level.1a\ •. twQ 

4x 4: Ft .... com:partm.ent...lt it. ve"i~al to.a 8hort4t;~~e::·b&;; ... :the 

One .1i1Jldreclle",l:e.nd fitom thel'et'b is .1:a..,linede.t abGu'b,.S,. d.g~ees::~, Xt 

·should •. i1Ot·· b~' oCln$idered;' fitS a .. .,~bag.bat~~ not· only beea;'it&e~f,t1;~g .it 
I. . . '." '"" . . , '. '. .' •.•. ".; ~.. ' 

. p?orl!~Oeatedtor()peratlons.. fh~~oat ttt:'.p\lt'blnt.Jt.··~·.8eri10.able 

e~dition 'won14 be high .. ,·anti 'tt·eX.tendlHt 'to' It greater:d.epthi. the . "at 

. or' 'slnldngvmtud: beexeEt~ful~_.: . 
.. . 

~elooaii'Ot1 for :.e., .()rldf,1gsh~:tt ~8: In" 'lia~~~llg'.1Al1 .' rQek 
" . '. .-

.. on 'the north 'ide. ~f: th~: (f~~, fher.e:' 1. a good ·$it. >$e'\t$_l:~r" 

fe·at from .the vein and. e.bollt·the sGl1Ula1stanoe tromthe·otall1tre. ~ineGr 

theca;lon. ·!he .11a"ot the.hatt _,:tld' be: about ti.fty f&~ __ hoVe. the 

level of 'tne pre$ent.~a:in t'Un:n~l .$;~e.eafa .d1f'$~~i~r~ iit\e'ctein,. 

that by'sinldng .nrt.1~a.lly.· the hangbg· -11 wuld no'bbe $ne*te·;re(l .if 

~to tbe 1000£1:. levEtlQ.$$Uinblg~t the 4ip of the vein do~s not 

ohange at depth. f.hehanglng_ll l'oek i. very goodgMllnd tot' $inking 

a:nd 11; 1s probable tbe.'tvery 11"ttl$water Will be enooua'betteu.b'eforlt 



the 'presentdritts:. ereasGutttl1g and upraising. 'but in order to prove 

the real value -oftb.e mU$j thefir$tdeveloplngMeuld becontlned. to 

4epth. at leaetdown to the 800 level. to determine how deep oxidlatlon 

extends, the cbaraete~and_oi1nt of mlnerali_a.tion. in, ttu~S"Qlphid. 

zone. and. the extent orseoondary~rlehll.ent.- It 1;1\$ tinding8are 

favorable. as expetrl#ed. it will then beil'l order toeons1de.r a railroad. 

to the prb.perty and other pis;na for ,operatblg onala2tge soe.le.~ 

De'V'elt>p'lng at.depth should ~e noton1~ beneAth the ' !.h~es Sundr$4 level 

worktngs but also no1'thandsou.th' a1:01'1gth$ vein. &sp$Clal,ly :nortb. 

1.'liereare w.methodfJGf procedure,; dlaa.-' drill1ngand. thellai$lng 

it thedTill hoI.s$b._ fa:vora.'b1Y',,,~r bj1'sh11drl, vdthout firistdr111mg,. 
. .. 

Xtbyd~illtng#: ishe1hree lfandre41$vel drift. should' 0.' , 

extended. crt):$,$cut$ 'nuitde Into the foo;twall formatIon 'andlln<ler <m:tting 

hol esdriUed from the end-. ottheeroasctlts. Drilling 'Will be 81 •• , 

expen$lveand not ,altogether satistaotcry.Wbl1e ! feel that itt. 

pO$,s1ble to drill 'theve!n from the tootwallsid-e, I alil doubttul a. to 

whether- it i. advisable. '!'tw111 require time., a. great dealcf 

cu,mentltag Qid l.,t can be eltpeoted thatc .ome hold rill be itl&s'b1f due to; 

"eaVing1t.With theoV¢lrheadeqqsean4cost otkeeping the mine 

. ullwu:bere4,; ,drillmg enough hol~8 to' ~inreliableda~r$gardlng 'the 

vein at depth, will bea.8cO$tly and rfilquire a. much11ime as fOrs1nk1ng 

and drifting provided thetlOW:tJJ£ waieria not found to be too.gr_t. 

It:-. 5;n ecrmeotlon with, dev;elopmgthe nog Wa'ter aine &ndthepart.' 

the win between the two mi_a.1t 8h0l11d be dQldftdtodr1ve 'hh.$long 

tunnel. betore 4evelop1l'1g '&11& 'Grand, R~er mUle:. drilling rrom the !hr_ 

IUndred level should be considered. tor W:i th the tunnel draining that 



the qulek02"andmorssatistao,tory method ot deve1.op!ngat 

depth '18 to .ink avS'nloal' shaft 'in -thebAl1ging ftlltorlUittl.n. oro.:&-
, ' , 

'outs 'to the vein 'at 200 'tt. 'lntenal8. and <l~velop by driftS. ONs8out 

and u.pr-ai.ses,. this will require,' agoodorgantza"ki.Jt. a power plant ot 

at at l.eaat 200' horse power •. and other equipnent. 'tile work would need 

he pnehe<i rapldlY$o as to keep tht9 pump,ingoharge tUI··l_ as p"$tiJlble 

for tbeamoitl1t 'of di!nrel4.'}pinent. f}1eamOtUltot'wate,r 'bo be pump.,4 t. 

questlol'l&ble "but it i'.()f·lmpo~noe ttl 'determine 'th:e' flowot_te" 

.a w:ell'a$ itt., to detanninethe eha. ... otoq cforeat' depth~ "'An' 

'exoes:S!:U'G noW 'lna.ybetheaecidlng ,taetortl.l' t. 'Whether the 'ore. _ be·' 

ltd.nett :&.1; a'prO.f1t~' fte tl.cmrcq :be det$$iJieti onlt,by ·sinklllg.It18 
, . , . 

p ••• :tble that' 'the greater part-of' the, flow at 'bhe fhreeimndred oan be 

... stopped 'by(lenu)n~tng part ot thetJreek' bo.1;tom.' After the mine 1$ 
, , 

developed.. it may be "'round 'advisabl~to'dri v~ the longtttxmel in, 'orda,r 

to &vold lifting :'wat~r above' tlU~ !hre. llb~re4 level .. , 

Ilt&ve not. glvenes1;llQa1lestit.ti. to· theoO$totop~rat!ona. 
'for tbe rea.on 'that' ,hill' 1$a pe~iOd 'of reaaju$tmerd~ tot>' the _tire 

Country and ttntl1 'the pr1().8aof ma.terial.. labo,r and' metal.o._to an 

aqul11brium:.any 'e$tbnateX' woU:ld make w01114 be 8ubjeot to too"many 

'conditions.'toughly. t wottldsaythai; t'O ,sutftolentlydeV&1.op the mi. 

to'r determintng th,. ohata.oterandextentot the Great depth" will 

'requlre. trom tllreeto" 1'1 va hund:red'thou$uddo,ilal"s ..ndtrom· two to 

three years time,. ' 

Ul11ingtests should.' 'be madeont.he orell1owd.evel.Opeil. and1t 

1t ia round that the ore can be mined atlt\ milled atarea$o_ble,p:rofi"t 

abcv$ 'payU1gforthe mill, in eomeotlen With the developing oampaign. 

'Q 100 ton mill'$houldbe erected., the proflt:8 from,. which wO.Uld partly 

of.fsst 4eveloplng costa. fh:ere,1s enough ore developed for mining a.nd 



· milling attherat.e of lOOtontl pet'da.y. r.Orae.venl 'years and'probably 

'.' . before the ~ end &t,tha.tpen()d additi~lore. will bed.~eloped.t. 'Warrant 

1nereu1ng . the ea.paclty.o.~ the mill. 

1 -reoomtnen<l'hbat tb.emlne bedevelopeQ to atleaettheaOO level 

or 500 .feet h.l_ the present Workings ... tollow1tt~oneofthesche.mes: out­

lineda'bove.. pretere. blYDysillld:ng_ 

f.be. Aravalpamin. ·ouoth. ,ftravalpa. ela!. of the Ara'VaipaLeaa1 Xlg 

a.pan,- iaone' an4on$. halt !nt-lea norim of the: Grand lleefmi.na and on 

the8lm'l$ line of faulting.. ·It i$ the ftn~ promJ.l\ent . outcrop north of 

'the. Grand iee£:. e;l).d. the twoouiserop1!tar$8.'ba'bout t'he$_&.l~vatl_. 

the aeo~pany1ng stetohallows the fora of ·deposit and the 

worldng$·. !he hanging 1m.llrock 18 thesatne type' 11gh'to-Qlore4porph717 

a_ 11t, the 'Grana Reefmlne. andtha footwall rock ·i8 a gray por.p~~ 

:!he brecQiahaa tile same general appearance· as the uncale. at the GraM 

Reet rni.ue.,. and contains_ •• white porph1l"Y. . fhee.outcrop 1$ fr._ten 

to thirty ,teet inw1dth"wftll'mlne~alized'. tron amlcoppe.-staine.4. .O;t 

the hu.gil'lg.:i,a.ll 8ide .• b~tweenthe walli'"()ck and. 'h~ ... brecela tl;t.6l'"e is 

strong min~u.~ail.ation 'in-what! have· tamed... ba..ngit,tg 'W&.ll .. vein..the 

tilling of which is l?rincipa.ll,..whit$porpbyry and 'qua·rtswith ,$._$ 

.breociation .. ' 1'tappel\,..8: t()~ee.separa.te deposit formed by movem_' 

:sl~g thehangillg Wall.oft.M b.reeci& :whioh b~e thefootvlallot thu 

"ein.Agottgebetween·, the vein ma.:berlal and the _11 rock 1ft t:hehanglng 

wall' •. t. haVftmeutlOlledthi$;f.o;rm o£ depos.it in descrlb1ngll\Unbe.-fhree 

ore s-hoot or the Gr~d Reef mine and suggested tha:blt _$-mineral,. •• , a.i;. , 

a dlftennts'bage.Here'the dividing line between the two veina and 'the 

dltfe-"no.,in mlneral,izatlo11 i_morEl _~ed than at the Gra.nd· Reetmtu. 
::;' \ : .. ",:. 



'the wo.rkt.ng$ShOfM tn ,thGsktitcb. are in -hhe a.bove hanging , 

wall vein •. "· *,C~tf fora '11ttlfJ,~ohin3and tmeshatlow 'sluif:t,· a$ ·&hOMi. 

no wtJl"k· has.' been·~ 4:<m.6·ln th~' lll"$cola vet». The ·l1anglng_ll vela 1Va$ 

tavore4 as 'it' ttt;:\=J'ott$r anti td11ppblg or •• _ f~und elo$'& to: '~:rfac •• 
; , '. ',' . . . . ~ 

,.,. 

'!he $'ho.peaa~ •. exeept . tot-a-topes' a. bam .. _. waeuilaedyea,.. 

ago by lessee8.~ and th~tum1e1wa$drlvenln 1919 'by tn •. Ara. •• ·l •• alng 

Coa~7 'Wlththe ld •• t dete~gth$ Width and Btt_gth ot'DlineJ811- . 

• 1;101\e.n4&180 _ploringn~~h of ~he oldworktDga:. Aea",e:oe~11n.~4 in 

iimm'be~on~dd~ ad later l:nnum.bffr~'drift.; an·4 it •• ,tben'tm,m4 

thatijhe .s:topesutelld.c1elm.ost. to. that level makin.g fUrth&lfexploratlon 

at the tunn.ll'evelof littleimportano:e.Jbt aU£t1'cSetitdata.Y4l:$; 

eol15eted to sh_ that thelul'ftgi:ngwall'Velni' 15 to eo ·f •• <b .inwt,dth 
" ", 

and that itts m.i.neralize4 ~erth.old$tope$' tOFa~4tho£atl ••• :b15 

, ,'. . '. ~. . . . ~ . i .' '-: >, .' :'::'" _ , .. :. ....:. ~" " :' " .. " .' ' ,'. ;.t~'1~ 
'Drlf11a 1 and. .• ~ at1ileros$ou't'l E;_are now' l~ooef1s'lpl.d.u.to ,It'f'-

" " ~ .. 

eave atterth$ oompally$t-opped_:r~.!he' writer '. having 'had 4harge" of ;:~: . 
". ~.'" "". 

op~tat1on8 can 'vouoh,for thefollowi.ng da:_ whieh 1$, _k~n t~$nth •. 
" 

At cro8~8cut lE.: t~e~e lal,. fee'b o.f1r_ s:ta.ined vein mate1'tal­

with lead cal'"b()l1Q1;e ore. '!he a,,ferage' 'as_y for the .tl.fteen £~" a'hth1a 

orQ"tnmtia' ,,'1+.10&. Sllv$r.e.,3% flopper- and6.9"Lead.-!n 'd.rift, l1)1tnbw 
" . . . " 

'one:' theN itt six··to·· tWel.¥6 1noh •• ot,· galea, ... :~l$or whieh"$sa~ci 
. . 

29.8' Oa. Stiver and 66 .• ,5"Lea~. ~Gther,.sampl'e 'taken across t_inche$ 

or .l~_ .an4e&~ •• itewi th :~uarte,., .as~a.y~d 12.0 Oz. Silver and: 28,.6% 
. . 

, ,~eai. 'In theoave-at drift ilU1rtber 1!wowere found large:pleoes:of ~1~. 



two te" tlu-ough.,thateame from t,h~$tQpe ·.above. If. g$i!era,lsample of 

th$ gQle_a.sB&.Y'ed3:1.40a;~ Stlverl.O%a~per Qd 49.6"Lead'.,,~e em\' 

of the d.-itt had 3ust ~~redge.l.ena when ,the ·ea.ve 'Qoourred •. anti ·J.8amp1. 

of the ·gal:en& from. the end. a •• yea ·54.1 0. •. SUve~ 66,.!t%tead. ·fhe,.ooap8.1l1 

.dr.evlpali'totth$$tope till andt~_ ·It.,rted abGut 9t~--~t,8'htpplng 
, . , 

ore ~o which •• add_ 4tona.'-ofl"t' gran. ore n-.Qth~~p:rO:pen.tea._ 

making f~, tdllpnen.'t Qt, 1,· t~., "h1(1h.a$sayed.a~cordttig·'o 'tht$m;elter 

flneet,., 11.6 OI1;~ 'Silver.. 1.2$ Copper and U.&% 'tea4.,It laqtl!tfi-&'daent 

that . theM ·· ... ·.goo'd lea4-$11vet.o" mthesiiopa. 

Between oro.sout 1 Eandthe:shaft.the d"ft$hGW'8$,t%'Ougly 

uidiaedand lea~lled. veill lnaterial.·Cal"bollaW _,0%,(9 and.' strlng$;rt of lead 

. wer. ·foundinsttlpeaa.: b --an. Eighty-five toM f)t(\r... iJhlpp.e4' 

trOll tbese stt)pe.~.fh$y were made mtT&'lf on. -.ecQunt otbeing at~14.f 

'b~k1ng into atopedgrou;l(i a Pow. The average for the loitehipped •. &$ 

s}l.ovm· by the _.~ter:.8heet •• :. ii. 8.9~.Silver and '5.1% '-4,it !he. coppe~ 

wa.~Gt re~()rd$d as 1t was less than one pe.r-e...!he aV6ragei's. higher 

than··themlter expeot~ o()ll$id.erl~g th$ .elt;:t.$$ tlt ~re$hippei:. ~·1e.s.ees 
, '. J '. "",', 

did. very 11'ttll)·$1;)r'bing. 

At the' $(l11th .ea¢ of!' the' .·l'"ktnia~ the veill·is nQ-ij. ·.·well mineral­

l:sed ,.4 the $Dp<1d·area. tana.*ow. -two or' three teet in ,wtd'tn .•.. ,tsh.· .,re 

being prlncip.,lly 1$ ad: ~a,llollAt$. Iii Is eldmec1tm,t tour,c-.rl_.ot 

.!"e~~ .:~h1~pe.drr_th~t~atopei()ntheten Stnke· :olfiimsnd; tha$,1;he 

or.·a,$:$&y~'6:to:l~t)unGe.:sl!ver . and. 40 .. to 5Qper~~'b l'ad;. :whlohla, -

. . . 

three h:tlmred f'eetll~rthof o:ro$i4cu'b 1 Ei'ther.e1s·at,;8urt~.e.a ' . . . '.' . . -, "', -"': . . . . . .'. ,.~.". '.-~. " 



-, 

$l'taft.a.ppea'1"'$to be abGut tourteet.Xt i$ cltd.llled;hat 30 ,t~ns of gQod 

, galena ora was shipped £r.~th~$h~rt bit leaseea •. A e"sf,lcu:tnear' the 

shatt.howslea-a ,ore at the eute'J"Op;. fher.~r$ ,IlQ,oth$r' ()pen1n~lt tur'bh .... 

no"~on the hqging'wa.l1 "em. 

It' 'ca,n'besee;n tJ'Oltt;i;ha8.bOv$ thatthft hangingwall v~ln' i8 (t" 

11\11011,&\$20 fe&t in Wldth. and :tb~t it bas a.nor$ sbootpr()bably;OO f_' 
1n length aJiQ 2.,015 teet lnw:l~th. e()ntai~U1g,lead';';$ll"er~opper, .. ,rce 

n_r:, th.ouite_p,.,and: that th& upp~:r paMiot ,t.heGl'e-aho.'thas b •• v*t"Y 
.' '-'. .: '! '.' '.. ,",. '. ' " :.- ' 

galena at the Grand "R$~f.m~$.' '!he copper t~ ,ptea,ent in small ~amount.Q. 

ehal,04p~1t.'W1th, t~$ ,gal&~-Nld, ,a~ ()$!'bOmt'bes ,1~~ltheve!tl nta'tem+.Thar. 

is p~bably also a~il:.f1r'nt1nera.l ~tQs'_latedwith:t'he 'ge.ltma.. :,~~ 
. . ~ " .' '.' . ".' . ,. .',. ~'".' . . ." -' .' . .', " . ,.: 

.f1nd~g und'$r tlli! old. ,workil'lgs.$h~t~t aTte'!J!'{f ,goqd grad~o~1ea.d~td.1V'$" 

ore was, mined from, the 'Stf)PE3Sil' ,X nav~ not,a, ,ref)ori (;It .hipme-ll't1"~ra th~ 

$topatt, and, the 'Ol'lly irtrotmati()n 1 have been able tQebba.,tn~egEt.r~l.ng 
. . ~' -,' . , . . : . . ,~ . ) 

thal, that thel~·.e .. '~pa!~ tfr'ienty,totwent;~tly-ep~): oentN~ty,on 

"Gro$&' Smelter P~ytitent.tor, .et~l.'t,.wh1eh;, ls' ,a, htgbro~~y'and ,!)rthe~ 

1ndt0 .. te~, ~,lje.t" thoy $~p,peda ,good grade 'ot, ore., , 
"" , '" , "~ -

!l'1,eo,u~e~p 'i8h~aV11Y' lro~, staltJ.ed'~fkrnalllp.l~ee$, •• ' 6'OPP~~ ." st&:1nll4:. 

i'het>pen cut,~ shOWB.at the ,le~ ~rgil'l ,~fthe., 'skotGh ,shOW's, O(1n'$laehtbl~ 

coppe,r ,na:~ntngit,', A.'btnltll0()~e~ ·tlouth, ar~ 'o'hhe:r,@pper ,$~~tt$_ and ,200 

teet ati.;Ll fttr,tlnlrsoui;b th~reare' .show!tlgs ',of,copper .t ~h~,l1a~girtg. wall "." ." "'. , , 
I, 

.ide.A aMllow "shaft. now, ,filled with iW.$;sh. 1lfas ,stUlk,on.thi'8.S~ovdq..Xt 

t.":~f.~,+~J .. '~~t,,,~h~·s~tt ", ~$ 20tast ,deep, andtha'ti. ther~ isuhr.efeEft, "·of ' 
, ~ .; ' .. ~.-~' :. - '. ' ~ . . 

lloppet'cteinthe bottGrn..lear the shaft t~e·r:ei$ a smeJ.l pile of ore 

",t." t, judgemlla.verage three per eent copper., It ehQWs not; onlycarbGnat;ea. 



but 801.'0 aomecopper pyrlte$~ !he AravaipaLeas,lngCom.panyt e recorda 

show two assa:y. 4tsNnples from. the pile,. one. 1.6, Os., Silver:. 11.6% ,Copper 

, and 0.2% Lead., the other. 1 f1i6 Oz. Si1 ver.4.1% Qopper 'and 19.2" Lead. 

Th'eY were picked. a~ple •• 

CONOLUSIONS 

my idea ot the 01"e d.poalt1on in the two vain.,. !he brecEtla vemmay have 

long ·shoets 9f -ore tis at the Grand Reef mtn.. although I expeot isolated 

btld1es of ore will be foundln btlth ,mines." MlnerallJat10n at' depth will 

be round to betbes.e lngene!ra,la$ 1 have stated tor th$Grand Reet' 
, -

mine .. , depth. that la. the Qto'tmtot lead w!11dimlnish a$ the oopper' 

values increase. and atthebeglnnitlg of the sulphideJ'one.and also above 

.1 t, will be found seoonda.ry ore.' wi th goodoo,pe"-811v~rvalue$.Dev.loplng 

the Grand Reef Mine at-depth. wl11 glve valuable information as to wha'b 

maybe . expee~$d at, depth in thl $ mlne.!hJ1J mine ..the white porphyry 

which is round wherether~tsstrong mil'1era11eation .at, the Grand Reet 

mine. It MS a well.mineralized outcrOp of: breccia. and the' 'shGVdag8 

r<>ra good shtilO-not ore :tn the 'banging -11 vein. of' the Grand Reef Group. 

this mine_ in myestime:tion .• , is: next in1m.pt):rtanc~ 'to the Grand RS$t mine. 

,CLAIMS .. A! tHE ARAVAIPA MINE 
t . . 

At the aouthend of the working$ there- 1$ the ilo:rth end line 

of the Ten-S'tnke elaitn whlohdot3$' not belong to the Aravaipa. teaait1g 

-oompa:ny. Thecloa1mhAs no shO'W'i-ng$ of importaneeexcept at the extreme 
, , 

north -end Where 1-ttaltes in pe.rt(Jf the Aravaipa mineraltaation.The 

Aravaipa ola1m 1$ 1500 feet in lengi;h along the vein.. and at the no:rth 

end there 1s theOronocoelaim. which. also ia not owned by theeompany. 

_____ ~ __ ~ ______ . _______ .;:!!i ____ .~_. _______ ._ .•.• ___ ~._~ __ ._ ..• ___ ._ •. _ • _____ ..• ________ ~. _. _~ _____ ,._ .. ______ ....:.._ .• 

,. ... ~: ; 



fh.ere 1·$ 'l'l<lfttisr in. "the'worldngs and the n~ft1"bY drawattd 

OfUlOn$ar6 dr3'm(u~t of' the Y'~at'. 'Water tor d_satta purposes can probably 

be foundbys1Dklng ai;o1l0 '14, th0' dtawa:. 'h.mbie _ter level is probably 

several hundred teet' b&16w 'the~reeu~nt workUlgs. 
\' '\ \ 

, , , 

"'1 ree'OIrimend. > In "oonneet1QtlWith, de~loptng at the",Grand Reef 

able. slnld.ng e.two~_p9;rtm$ntshatt arid devel()pmg' t)l.e_lng'vall," , 

veilli in the 'v1chU tyot the old workll1ga:, ,and also' orOssouttblg *_ 
. ' . . ' 

the' levels into 'the btweeoia. one am 'two hun.dred. teet' bel."the'tUtm&l 
. . ..... . ."_. 

'leVel#P,ro~ded _ter 'lanotetlCounte1"eQ at '~ttmuiOW'&rdepth.' Betore 
" . 

gotng to the expetlaeot pUmpt.g Jmlch water Ol"sinktngto&. g~eaterdepth. 

I.ula wal:t tor developments.:t· the- Grandlteet m1ne.tor th~r .finding. 

there.: will probablydecid.e thf)' .• er1ta ot this llitne .• atdep'th.!he 

4e"elopmentoutliaed will glvegOoQ lnformation ~i3gard1. th.·amo~t;of 

mine~ltzat1C)n.and it is quite, probabletha.t eJloug'ttorewiii 'be develope4 

in tlit, hanging'.il ,vela 'to.morethan paytorthe'l'lOrk._hl,pl;ag thehtgh 
. .:. ":'.-'.:.:", 

"grade 'ga:teMflnd inlilbg~ the :~herlJioo~~ct10n wl~hth~:"~ Reel or e.., 
~,' . ~ .. ~.~ "',", 

The ahattshould "e l.()a:t~in the hanging _l.Iro()k~'severa~ 

hundred feet rr~the veiD.a~abou.t the l_e:hlon~shmml~' 'kite.ketoh. 

the wol'"k w111eo8t aboutfitty thousand. dolla~. 



S-llv.., .. Cable Gulch, where it eroS,$6$thEt 'Vfd.n.ls' about lOOte-e~: lioWer 

in eleva;tlon 'than' Laurel '~nwhere tM.'tcrosaea· 'hh~ vein on the· GraM 

.Re&fola1m. !}ieace-.pe:ny1ngske'bohehas the mine worldngean4a 

longitudinal -Ifeetionof1m& -vein.,-

fIle vein OutcroPs at the bottOtllot the pl.h., tor J;O' £~et 
, ' 

_so\1'bh anti .• at .ourdl.ln-Sfr~g tum1(J1., ;00 teet north_of theGul~ch. X~ .tl 11ue' S_f) $llglitly.''We-$t . efu.rtb Qour$$".- the GrtUtd h-et veta and ' 
. , 

li1.i-th1nk,.anexten.a1on of' it': Fromlloulitatn Spring tu_~l 'to the 

Grand- Reer- outcrop, 'the veSn.it c-ou\itlUous. whio.h'leltpect,.:is~e~ 

1N1.tb lo~se materl8,lol'l the high r1dse 'between the twomtu-s. 

!'be vd.dthotthifJ,Dog1'l&tervein, 8;e .~by tneO'llleropa ;an" 

'th$ rew, shall.. opell1ngs,,. t.£~o.m three waigh' feetaad wili a,Terags 

at least tOUl" teet. J'tappearstobenea.rlY vertical. butdeep$r 

:wo~ldng. will probablY$la_that it i81noltn:ed atewdegree-.>we&tfrom 

the .vertioai, the ~&_$as at tt1:e Grand Reef mine. 

S-ectit'Jrl ·'AAtfof th.$ . llketeh. ' shows the wall -formatt .. -.-' De 

1l4\ngtng' _llrocki~lj;light col~eci porphyl'Y-,a.ndon th~ teotwaltsl-de. 
- -

the>re iaastl"ip.tibout200_'teetfnw1dth .tsurtaee.:-ottraoture4-.4 

a1 tet'eddtirk .tine gra..ined rook 'iin4pttrphY.-y.· cut bya tl'UmbeJ,"' f:!f'mttal1 

stringers .t spar -ana' quarta..'thedarkreek re$embles ,t\.etoo'b ~11 
. ." 

rock '(Diabase?) at theGrandltee:t nd:ne. At plaoelJ()lo$e to the ve1ns'. 

theda.,-k -r()o'k contains. ftaFentsot 'the porphyry,. as . 'breoela. -Ont-he-
'. . 

other. or .-atal«e-otth$ -.triP. thCtreis -the Silver-Cable 1tein whleb. 

will be deao,rlbed later. 

the neg Wate,r velnmaterlal i$ light eoloredporphyry. quartz 

and light o$lo~ed PQ'rphyry breocia. At t.he m.ine workillg,'.'breo(llatlon. 



, . 

'lbe minemll"aid.on.a.s8MWll 'by the $hallow openi.:ng8, ie galena 

(Mghin 811ve~). eerQuite.: 'sme.llemolUltcft·eopper as· carbonat~s ad 

ttilieate.and·there _yb$ a8!lv~i' ml21f151.. S~e 'WUlt'ent.e'. Oe~\lr8 where 

the' velni.$ traflwre4aild os1;dtJ$$4 .•. '!rhta .reshoot 1$ "of' .peclal'int"'at. 

on account of th$1"&l_~~v.ly·htth &llve~ veluei. t'he,alttMMr-~'" more 
- " . .:, . 

than me ounce. ami as mucbafJ.;three ou.nee$..!l~r perpercerttlead. 

A little a.l1verglance: has been,f.oundwlth the "laa. !here 1s oons14erabl. 

flour.par' with the. o,re. 

WAfER. LEVlilt 
. ,"l't"" .-

The wate:rlevel· is ~ .,1!ew feet above the 'bottomot the gulch . 

wh~t"e lto~$ti$S th. vem. e.ndat: about thasaa$el$_tton 8.8 the ~ 

J:lUnd~ea level of the Grand Reet mUle.: A mall stream ot.ter (abllltone 

gallon per lllbmte)tla. from 'the (Jollarot 'tbe- i_haft 'lnthe @lleh. 

There a" three sma;11openinga en the vein,th.e D.g Wate~ mtne 

worldng::t. the shatt in the bottQ1n. of the gul-eh e.ndl\l[ount..lnSpri:ng tuDnel. 

a.shown by. the, aketoh.'lbG Dog \\~te~ '1d.n0 worldJlg$ were made·,. 'b, lease ••• 

in 1900,. the .hat_ in' th$ f!P;lch 'WS.. -SUl'lk' several y~8.r$' af!p~~ for ·.te:r .. 

in ·col'm.ect1on withe. .al1ml11f'Or ore fr_theS:l1.ve~ Ca.bl~ m.lnEr:. 'and 
. . . ., 

the$h{)~ .()untainSpr!ng'hUnnelft;$~n year. ago .. 

At the D.gW~~erm1ne worktngs. a shoot otor$ •. 40 feet 1n 

.lenltb and 2 to; feet.'1n:wldt:h.J; haG b$endevelop~d tOt'·a depth of 10 

feetbelmr th0OUtorop,. or to _tel" level. the ore haagoodlead silver 

value$ as w11Ibe noted under "Shipment, and.A$$e.yst~. Xt lssernt-onditisd 



and· ... a$ fit 'tile Gnmd -Reef trdne.the ondatit)n extends bel'CHi thept"6s_t 

watea--leVel.The·ore'near. th.outoJ;il0P '1'$ .rr01lf,: .'bt1tv44etl$to tiw teet 
• : ~ - . ' '. < 

at 'tnewate" leve).·4If '!he lta;~t '.ixfed. otthetuml.el_l$ in fn,otuHiveln 

mat$~la.1W!:bh a.'scattering of wulfenit.e an~ tow111a11ve .. andlea.d. !he· 

faeeshows&Qm:e gal$JlS. and. r,..ap1?-ral1ce.., a f-' teet>' tu~a.-~ ; ad~oe. 

$nouldshowa better,' grad&()~ ',ore a.g;&in.lt ~.lJ.reQso_ble te-fj~ect ~hat 

nloreoreWill ~e round b7.cont~nuing ith$tiumel &o~th a,l_gthe'''Ed.ll' . 

b\11t be has been i1&ld."by-se1tenU,; re;aPQnsl,bl& ?e~le'bha~Q.t~hebritt*· 

there' . l8 three teet ot·O.r&aim.~lar to'Che 0.-6 in th$DogW8:t$r$~e 

and t.&tt a sample of the.1 .. : a,s.aayed60.0.~.:S11~ra:nd41.~Leaa. 

!here are .. few $·tringersofga}..mat the mttol.'Qpbetweenih$$ha.rt ',arnd 
.' ...: "".': '"'J 

At-the M~it1 "Spl'111g '~miel. th¢l ~lnls e1·ght ftiJet wt..fi.\ 'and 

the veinmater1$.11silt0rEJ''PreQoia'ted than at the o~b~ .. op~g •• ;~e 

'tunnEtl toltovt& thatootor eaft -.11.' At the htlmglngwalltftae and nea:r 

the eM of the tunnel., tbere is a.l!~tle It\1ad. ore.'1.\$8J'11ple- or.hlch 

&$:&ayed67.1 ·Ga·. 'Si.lverand44.f!% lead. . There ares1;'r'Ohg indioation. 

hereof' ~oed 'Ore and lllY $XJ$rlenee onthe.p19periymakes m$ 'teel tba1l 

$u~h ·w11,1. ~ fOUlld' by lil;'"att.olng. the tunnel tvl.n~y' iio·,th1rty· .feet-I'. Ct_ 
, 

AbGllt 2:;Otona'of ore 'h&sbe.n&hlpped' from' 'bh$ Dog 'Water'mine 

at stope ·and drift8- all $ino& 15J20.lemunabletogi:v$tbaaveragefor 

all the.hipm~ts.Qjs(\lre' from other 1Ie:Uts'W .. mixed wtt~ pan of them. 

Threel.~(11{)ton$l.. inWh1eh thel'ema nO ore fromothEU:w working., •. 

averaged. aocording to the $e1 tel' sheet.la, :;1.2 0... 811v8r and 28.~Le"~. 



t ", 

fh&mnoun'h or ttoPPf!U:-lV$.$notgtvana$ l,\wa$1.& '1;han one ,per G_t~ ,!h. 

1$'~'$ee$aidve171iiijtle.ort1ng, tor ,thge,sh1pment,s, :.ther 'than" break1ng 

, tbe_st. 8,epe;J"ate' fr_ the' :f)r$. in mll'1ing,. 

AtJ:Umb~rot speo.imen. '.~ upickaa.tnple'~YI$rttte.kell*bUt:'ex~~ 
., . . -

tor the sMre'dritt at' the'.i:ber lenl.,' tell. world~s"hav$ D.&t,,~ 

sy.'t«natfCally $e:rnp~e4.E!ght ',cut '$Q.m'P1,,$, •• ,carflfully taken, 'by the:.,witGr.. 

tl'$' 'the' 'r-leor 'of. the 'd.r1f:t&.t<· -.terievel" am', repre$fl)nttng'.~8 ,fe'et ' 

average ,width .aUd;5~,Oteet,1r,.le:npltot <lr,e.tM f1,ll). Width and ,len~h 

Qf, "thed.:rlft., 'aVetfi;,ged't".lJ.;' Os..SU~&,r an416.6"ttm.d.Th ••• _le. 
W6ref. not;, a.sPy.ed for coppe:ras ,,'the :8ID:()ut:t.t wonldba negll,tb1e. !he 

ave$geobt.tned.ls' ·abo~ wbat ,the' wr1ter.uld- exp;~ct tC)r~the'8.verage" 
) 

'., the <trtl ,'~elQped. 

'QVhersamplesfu,;.aued 'as tollows'l 

'n,. 

'11.6 

216.1 

ao~4 

116.1, ' 
, \ 

I 

. - ." : 

,"'~~,9 

6;.2 

33.1 

n 

·Thes:ilV'er may. ·ba·.;n:partdus· t·o a '··$llve~.d.neta1,1d.th" the .ge.lena.. 

The . showings. for ''the little; davelopment:tha.ifha.<be~rt. 'ttone. ' 

a~pt'_lsing.and itls pr()ba'b-lethat equally £avorableSht\Witigswll1 

,0& foun<i' byunooverlng ot;herpa1i'tso:f the wtt)rop. the or~,atth.s~ 

illt the guleh .y be part&t til@sameboq a$ the OH in theewpt:>. !he 



the oracutcrop$8;$ 8; Jnare stringer'., the same: a$ ean be £lou_at o'bM,. 

plaoe. betWe-etl the~e -.114' theahaft. lEthe oreisccntlmcn;u/f·between 

theae two parts. a It:bUe development .a't ·a.pth will lU1oo~r aSho~tth:re.e 
. . . . .; , 

to tour hundred teet: 1n lenpl1_ 

Althou.gh .there has 'beeneonaiderabl·e breoeie:t!o1i of' the vetn 

tl11ingat th.HClNilta.ii'l ·$pdngiiu.nriel. the cene.t ehar&ct:&!' of t..tae vein 

l$ 1ll0~ 11kethe na.g1J.\lg .V641. vell1sat the" G~Beet and the· Aravaipa 
. . 

mille. than the depo.it. in thebreecie. at the Grand Reef.; 

'the; Averagsobt&.lnedby aaapl.l-a, at _ter level (1,., Oz·. Silver 
. . ;. . 

'and 16.6% Lead)ahOW's very gGoumil1illgQre and it muoh or. ,of the sam • 

. grade oan be developed. it will be a £pod. mil11.ng propoa;ition in QonneotiOll 

wi thml11ing 01"& from the GrantRaaf and Aravi\ipa mine •• 

!he amount of .. te~ in. the vein. ·eeonlybedeterm1ned by 

developm5nt., but Ido notelCp(J(Jt a great smo'lm:h vtlll be encmmtere.<ifor 

thetir$t two hUnd~ed fe.t~. 

As. th tk.· ,other mines.l, 'believe tha't· copper atui no't lead ,0'", 

will be found at d.p'th, 'wt l do· not GltpE10t muehoM.ng$' for<tbe' fl.tatGlle 
. . , . ' . 
., . 

Or tWO'hund';r$dfeet In.·d.:$pth •. fhere·s..$ le8~copp'er with the .gale_ flltposd 

bere than 'thEt~et$at the tMt~:r&poftikeGrud 11$$I".1n. 

~~ vein 'should 'b.e· £11"$1) pr.peeted by 'shalloW ,opentags •. ami 
. , .' : '. ,. . 

then at depth. below the motd~ ravorable showiilg. 
, . '.' 

. . : .' . ',' 

lUfiu,)lllleet;ion wi th ~ "Gnlnd Be.ermine .• XmentlOl1eo.· atunn.l 

whioh 'WOuld e)1te·..,the ve.1n a' theliGgWater mine,. 1800 £6&' fr<mt it$· 

por1;al. !hetullnel would tap the vein Where 1t cnases this gulch·and 

.ab&ut·200fee1i bel_ W'at-erlevel. Fa'Fa reasottable amountofdeveloplnent 

to' the 200 J.evel.,sittld.ng 'w111be oheaper thandrl:vtng this l~ng'tunnel. 

but it the tunnel should 'be 4"14e4 upon ineonnectlon with develepmerJt 
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crt tbeGrand Re·&f. mine,. as will be outlbled in one ot:the· plans suggeated 

l;md~r Ge,~&81.R.a~ke-.nd Reeommemlations' ~t. the. and of th1areport. 1" 

willatrord an· ;eoonond.eal·method :£0'- develo-pi1t,gthe .·Dog 'Jater·. vein •. 

FO,r . areasotl.$.blf1 amotttd; :1>fslnklng allddri,ftlng. 'to detetml1l8 

the 6xtent and ,grad.$of!. O're . tor 'the ft l"8t 200 feet innepth..,e.boUt $;0,,000.00 

w111be r$quired. 

1 1"ecQ.Ttttt._dtha"~.v~).opingthe vef.n to th. 200 level be 

·eoneide11$4 ·inconneet1en wtth·d.vel:opingtheGrt.nd.Reer1111ne~ with tile 

14. of 1ncli"ea$lng . the avaIlable tonnageot·ml111llg ~e;. 

THE S!LVER O.A&tJ.n:lm . ........ ..... . r 

The:Sllve ... 0$1,,1:&' mine1s abo-ut250. feetea:tlJ'tof'the Dog Water 

.be and on the Silver Oable olailn.fhe vein·is p~-ral1ed.tf.)ths 1)o.g 

:we.~ter"ec1!'l. .!he aoeompanying aketehof the})()g We.t-er workblgs., shOWS 

the SilVer ·6~:blev$ln. in aeei.d.on.. xt lathree to five ·feet ill. vddtn 

and Msad.1p.ot.about·$1xty degrees "east .'h$hs:ngi~ wall ' rook is 

granite. a11t\ on.the tQt)~l$ideth~rei$ the belt of altered da~kroek 

a.n.dporphyryas del:tlri bed in eJ)rt:ne~tl()n 'With the Dog Water mine. Stlver 

Oabl eGtlloh crossee the vein at .. an. el$vatloil abouttvtenty teet higher. 

than .here It. o ros,s e. the Dog'V'fa.ter vein. 

fh¢' mlne_rkittg)s are. en theso'tlth ·alde or th&et1dh.and 

consist-of atunne15;O teet in length" . two :shallow wm$$$.a '.' ra1se 011 

the vein. to surfa.oe(abou1il00 f·eetabove the tunnel).· anda.s,$toplng 

f).bov& the tunnel.fhetunllel is at· a'bout tnesameelevation ·eulth$ ~g 

Water .. tnllnal. It starts·frome. point near the bOttom of the· guleh •. ~& 

short tlis~~. bel()wwb,ere .th(l vein (lrO$Ses .•. -.nd entern·.thevein l;Oree1t 

from the portal. !h$-wonwas ·done in 1911 aud191B.by ·lc$seea.m.nillg 
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The .riter h$.$ noracordot the QpeMtioXlS:t;: 

~e vein filling. is quartz $.lld. 'bre.,ctated porphyry. . '!he~,ba. 

'been 'coM'iderableoxldatlonand)ieaohlng in the ,parts (level'oped. i'he 

tnlne:ral1-.a.tion thetteanbe' .~atthe tunnel l~landat thetmto~ .. 

c®sists: -of a smallamoun'h or galena gnd ¢em$s1te.w1th the~a".,.e()pper 

"tabled lttplaeea. end a . $ (}&ttertng or lIlUlf'enlte(lead..molybd«t'e) in the 
, ." . . " . 

. \ 

21.,eg. 811verand 67.6", Lead. Wo sample& havepeenttakenof th,e'W'Ultenlte, 
'-. " - .' . ,; . ,";' " 

ore. :by the AraVE\ipa~6ingCOlRpa.n:y (!ii' by tn. writer:). for 'hhere$.sont,l1at 

t.he 'tTalu(uJ e.:re lowandfiir verY-'litt;ls i1\1pQrtanee($~nsiaerln,.th'@ peor , 

mark~t £()r. _~lfen'i 'he. 

Jorih of th$gul{)h •. the ootor.ap of the Vtein ,has no't;boo~ 

uneovet"eG and a short tUm"l$lfro.m the @Jlleh toUt'Jwlng the gmniteoontt\c'b. 

shows very little minet'a11$at:1on. . ,.~.., : -"'." , 

.the pres'ent 'Wat$.r . level or .. the v~h1 i-s r.t tte:en f'~et 'below· the 

tunnel level and atabG.'U.tthe:,~am.$ elevation as tlf~ water lev~l, at. ihe 

1116 vain is well defined,- of gG()d .ddth (thr" to £1ve feet) 

and probably extends to a .'coI1$lderab10 d.iiP'th.. 'btd~ the part de1felop~ 

does notshGW as: mueh. mlnera11eation lil$ one would 11k. tose.eto'1t 

int1t1ee:tiot1$of aoon.ldera'bl-e amount&f or-eat. a greain3',l'"tlepth •. Rowver. 

it 1$ ptun'.1ble tha'b other parts. Qrthevein. atth& tuilnell~vel,ar& 

better m1n~ra.liaed. end that ore 'Will be found ailagreaterdep'th.. Se:veral 

HUndred £e,et :$outhof the wQrnngs .. : there a.rsmrfaoe 1ndieation8. on the 

ntanlf ela:ba., o£ e 1"0SS raul ting. e:nd it 1. apo$$i bl e that 'the vein!e mor-e 

mineraliae(1 in the vie1nityo£ the QTO'&$ fault. 



\. 

After the DOg Water v'ein',~ll 4"elpped,to:200feet belqwwai;er;le'Vel. it . 

will' ,'; be. ~-o:()d, prospeetlrig . to' erQ'$s(jut'·'f:r:om. .. ' the. t ·leVelt()theSi.lve:r;.C~bl e 
.j 

. . . ," , 

vein a~ddri;ft$ou~'h. on i t ~?~~e oroeu.fa'lllting'ol1 the.m~cl~~. . 'This 

w!11 .requirQ,·a~ou~ 800.fee~".t>t:"·orosscutting and dr1ft-ing.,· At.,~he, .• 81na 
. . 

time" 'it wi 11prospeot' ·the.~];t. b~ween' theD,og Wa,~e:~··andS_ilyBr.Oab.1.e 

' .. veins., which may contain.,~th~tvelns. 
- '. 

. . . . 

Th$ . Ara1J'fa~l'~tt3asi-llg';'CQnl~ny owns" only· three .. quart~rl( intere~rt 

in the Silver Cable Ql.aiitr.,<' 

, . 

soum: END OF GROUP 

:Near the south el1d.of the Silver Cable cl.f1im.:. tItere:'is an Qtfset 

'of about 1100feet.ee.s't.: lnth.el:tn~ Qfthe, r~ef' Q·rma,1n lineotta:alting. \/ 

fbe Junotionandthe Var1ek'olaim$' are. on -thieextensionof··the reef. 

Along theo~fset, ther0araC!oppingaof a vein. l\\nningea.$'h;~1'hem8.nk 

andCortundrwn. olaims a.r~ on. these croppingS'. .!he granitewhi.oh foms 

the eastwal10t th~ Sil1t~.x-Oa'ble ·vein. fO'nns the nOTthwetl~ 'of, the Blank 
',-:.\ - - • r 

and, Conundrum vein. ,(Uf·(.lroS'flValn as it is probablY,' dU~_.to,e:tQs.sfa/ulting, 

following the bent;\inthegrar.t1.te.South ()fthe?t~~sveinal1d; eas-p(£, 

'the reef' on the Junet1onandVariok claitQ.g.ther~ .is .e.;n!\re~.~~·~"sehist ' ......... ' .. ' ': .... , ..... '.' '. 'if" '. . ..... , 

and. porphyry. We~tofthe reef. thereig light colored porEihy~. Junction. 

,Guloh cuts aor.oss the Oonundru.-m and Jun~tionclaims l; ant! ista:tAPout 

the $a.m.e elevation' at;J ,Silv$;rOab1:a Gulch. 

'Work, n~ developing has been dona at this endo:f·the"grc>u~"i<;'i' 

fheOlrb~.n:~op ofthee:ross 'Vein., is ten to fifteen teet in width 

. .and it ill strongly irQl1 stained, but: there are no importaritshow:tngsof 

Milt no :recQrd of' any sampling of the outorop. 



The ree£. on the JUl1ctlon and Varlckclaims. is aoout ten teet 

in width at the outcroP. and projects as much as seventy five-teet> above 

the light co~ored p<>rphyryon the w$st",or h~ging .wal1· :lld$,fGtm!nga. 

el1ff,. whil.e' 011' the' easrb.or f(j<).tw'a1181d". tte~t~asonly:af.Wfeet 

·.abGva.th~, :.O~$,t ~d po:rphl.'ry.'~e ,dip 0.1:, the.ree£j.tS .al.1o,,-t ~i~ty 

de.g~ee •. west j .. ,the;. ;$$e.a.8 a.t~~e , Gl'$nd . Reef tnine. 
", ., _., " ."", 

·.the .bre~os.a,o~ .• the'~ee£ is ittou' $taln~d~d. :s1,lOltrs·theJ · dlne 

, ;,charaeterot r:()ek,,~~:~t ·~~~·.G~nd . Raetand Aravaipatnitl.~s.Qn the hanging 

wall· side:.ther~ i$fo.,. . about :tQurhundr..,d teeta.1o.ng,i;heoutcrop, a. 

str:tnger,c;fqua,rtl •. ,four ,totvfenty inehe$ in· wi~th .. and 11l1ne$lizeQ. with 

lead~rf>$. Atplacf}s.thereis'Very gooti ore i:Q. tbe,$~ringer., Several 

small' openings :show law grade lead or$ in the breoo'ia.f:orthreeto tour 

teet backo£ the quartl.. As.aye '0£ the .. lead· ore, (pr1noiptUly gale_) 

from. different part$ot theo!ltc'ropgav$ lowailver'ValueS •. f'our. to. :rive 

ounc~. silver for fifily .. pereen1l1ead. 

fhescnis:t..on theeli$t s~aeor the reef.apP\9ars to have been 

foxmedtromrook Similar t6.thetootwallrol)k at ,th~GrandREle;t mine and 

statne4tmcl,,'l;,here ·areoroppingsof a few .:narrow $~~ngerso£'lead Or$ 

and.qu~);!tt." .Ther~ ,i;3,:$Gtne bra()ciated ma.teri~lW1th.o:n~()fthe·$tringera. 

In thissectl()~tbet~a,l"eSOlne. g()o(l sh<ndl1gs, ofmill~$11zatl()n, 

that warrant a 11tai.'1~ed mnountot developing,· bu.t. constdenngthe mor. 

promiaing shonngsat()thEii" parts of theg·roup,. I adV'ise flr$td.~veloping 
• ..", ,." .' j' 

the· other part$'I:'aslhave ou-tlined. and le.tt1ng thefinding;e-declde .. ag 

to theposs1hilltiEls in thiElsectlon ... i;he formations. beingsitnilar. 

GENERAL ,R:FMARKS ANDREOOMMEEDATI OliS 

The properties certainly warrant developmen't. not only to depth 



\ 

" "" , : 

at the prinoipal showings. buta,leo at other parts of the vein. The 

prinoipalshQvd.ng8~ . given 'inor4er of 'their z-ela.ti va. importanoe , are 

at the Grand Reef, Ara.vaipa andDo.g Water openings. Developing through 

a . sha.fi:; at· the . Grana Reef to a. bout' 800' feet' below th$ 'tuDel level, in 

order:to det~rmine theohara.et~r of ore at depth and the location' of 
. ".". - ", 

. the s.~lPhid •. zo ne. its the cplieksst and pn>bably the nt.,stecon01llieal 

method of proeedureeonsidering that the findings &.tdepth· will give 

conc1usi~e data . for. deeldl1'1g .tha mer! tsofthe p ropert~~s.. It cond! tiona 

at depth are found+8.vQra:ple,8.s the writer expects # it Willtlienbe 
'. ~" , , " '. • ' , " : I 

in order to make v1ans£or devel()ping<Jther pa.rts oftha "6111;,& rail-

road to the property and operations on a largescale. Such i~i tiel 

development will require 'aeonsiderable outlayot funds. proPa.bly a.· 

muoh EU~: $500,000.00, over a period of tht-ee years. !he &m.()unt Qan 

probably be partly-offset by profIts. from milling the ore already 

developed, but in. :~et"taldngthe work. provIsions should be made for 
. . ~'; , .' ..'. 

fund.s to the exteb:tr of ::15C!O,()()O.OOanti toreontinued opera'tiong during 

th$ period,deVelopingrapidly··.o as to keep tho pumping exPense as low 
. . . . ,.'. . ,Y '.' '.. ", .... . ." .' ..... . .. ' .... : .. \<.. " .. 

as possible for thea:mount of work a()eamp11shed.~nconne~ti~ri With 
- . - . ;"'. '", 

developing attha (f:rand'Reef •. !t w~uld be advlsable~o.do ···~oine.'Work ~t 

the Aravaipa. and. Ddg·Vlatert)p'enin~s,. as is already 6~tlined.. tnthi$ 'report,. 

Constdering the taetthat your company GlmSthe properby, and 

18 not in the positioner .~,qpt1()nee with a'lhaltedtim~foriteciding 

as to itl worth, and.al$o'th~t:present oondltionsQ.r6 ·notta~()re.ble for 
- . 

an extensiveoutla.y or funds for "minlng. Ireeommend anal:b.ematlv$ plan. 

fhat is, driving a drainage an4world.ng tulmel. as shown by the aocompanying 

lIUa.p. and putting the property on a sm.a.ll producing basis as soon as possible, 

milling the ore developed by the tunnel and that already devel<>ped. 



-, , 

I feei that under nonn.almarket oonditions, the profits would m.ore than 

otfsetthecost of the tunnel. P,roapeettng a,t ~epth. from the tunnel 

l$V$l~wil.lbe less costly thanthrougll ashatt fromthe$U~raoei. Q' 

the%"$ will be three hundtedteet les$ lift tor' pumping -water.D1ain.ond 

drillingoan be done fttom that level 'WithQut a,pumpingexp~riseiXt may 

be that the findings in thetwmelW111 change the 100&,t10n forpro,.-

,/peotlng at depth.,ore.nens·l.1f.edeveloping at depth,: the saving in 

pumping will probably-offset theco$tot the tunnel. 

A disadvantage is that prosp~cting at depth toproye~he real 

valiieof theproperty"will be delayed until the t~e.1!s o<miplete4, 

but there are Q. nutn.'beroif advantages as stated 'above. and' alsQthe, 

advantage that the tunds ~equired for thefll"sttwo yea~$whl1edri.ving 

the tunnel,Will be lese, and th~ tunnEllw()rk can bed-one intermittently 

1£8.0 desired, without a 10$$ . @etoenra pumpingeosts. 

The totall$ngth ct~hepropose'tulU1&l '1s 8.ppro~imately 

,280 faet. or one mil~J3~;~ £eet~orthree-£ifthJJofthetotal length 

will be in the. vein at aminhnmndepth of 200 teet· and a maximum of 

1,0 feet bel;ow&uriaoeat t11.6 l.ine o£theoutol'Op. 

Uyestmate tor thetilne to eontpletethettXnnel. develop th., 
I ' . 

DOg Water mine 'above that level' 'and~n shorccros;&'outsin the vein at .' 

200 ft. inte.rvals.is> 'twenty '0Xt6 month$.. rna Co.$tl Will be$20():,O~() .00 

(t;8.000.00 for the· .. ·tfrtdt.·;three.·Jnonth. .. period, and $2.7.00~.()G.·£().r ·thr~e 
.' . ;'.,. , " 

month period thereafter). Ai'lestimatein detail' i$a.ttanlled'tqthts :report. 

As totha loe~tiOri for am.illt For operat~ng through ahatts, 

vdthoutthe tunnel, ther$is a'good ni111site ·on.' the ridge at the north 

end of the Ohieago claim (seetllnnel map), to which looai;iGnthe 4ifferent 

workil1g places can be. connected by aerial tramwa'Y$.Foroperating through 

the tunnel, the mill should··be placed' near the 06n1161'" ·01' on· thesQuthwest 



quartsrof as<)tion;2. which 1s. from. ,0 to?5 feet belavt the level .t: 

theiiunnel ,p~rtal, and ab<ru:t 1700 feet from th~ portal. Motor :haulage 

ean: beused'fo:r transporting-thaore tQthia location. Section;2 is 

Sta.te Sonoo'lLand and can probably be purebased.· 

, It is probable . that the mineS' will. rurnislt .encugh.~ertor­

milling pU1:'pos'es., but water tro.m, the Ar9:vaipa. .Valleywl11beneeded 
, . 

for domes'bieuse, and as for-thiEf a. pumping .p~~t and pip a linErwlllbe 

~equired,., it will be bette:r to install a plaut ofsuftioie-nt,eapaeity . 

to e.!s()$upply mill_tar l.£ne,eded. 'lifT. Mae-Kay inf$tall~da.$team pumping 
, . 

, . :plant on the _~uthwe$tquart~r.o£,$ecti~n 6 (see tunnei:map}a.nd; a fou:r 
, ' 

inehpipe 11n~ from. the' pla:ri~tothe 'GrandRee£min~.!heplant has, 'been 

rem.oved, the 'wall .caved.alld.pt\r~'Or 'the pipe. lil1e ha·sbeen,-t~k&n up for 

usee..tthe Grand Raetmine .. 

! recQmm.enti rebuilding the pipe line. digging a.:new~tall . (about, 

60 feet) ~nd -instal1illg a 100 GPM bel't driven pumP. tUling.tslt$OOmpanyts 

40 liP' oil engine to,,' power,. , ''there ·is a 3Q.000 gall.nwaterstoTs"ge tank 

at the Grta.l1d :Reef mille andf:()~'.dom&~rt;ic use only It<willnothe neoessary 

toptnn.p Water mor$. thana few~Ur$eaoh week. an<i that will be required. 

for orily about six months of they-ear as there ,is ag:ra1iity 'pip$ line 

from Le:u:ral C$I!on baekef the Reet. to the tankandmter flows through 

the linE) during part ·of the yeat.My estimate £orthe ,tunnel project· 

inoludes'· ins'talla.tion or the ,pUmping ple.ntandpipeline. 

For living quarters, I ,r.eoonml:sn.d 'using the Grand Reef Cf=)lIlP 

fox-the .Am.erloansandtheDcgWa.ter,camp for-the .Mexi.eMJ!t;. du"'~ng the 

developing period. ,and add:i.ng new buildinglll as required. Later .. after 

the mine i$ fully proven, and plans are made for operating on a larg$ 

seale, a townsite should be established either on the 8outhw:eat q~arier 

of seQtion ;2, it all of the space 1s not required £ormil1ing, or on 

the southwest quarter of section 6. 
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Good livingquarters'anda club room should be p:rovide4 even 

during the development Qampaign.The, lrumne!*8 a:re wam and eft()rtsshould 

be _do to have ,the, cmnp 'as comfortable aa possible byinstalllngan 

electrio lighting system and a. small retri ge rating , plMlt.!hese lln:prove­

menta have been inoluded in my estimate ifU! the 'bunnelprojeet. 

'1. ~{~1 POt' t~ria1;j,Oli beiiw~n ~he rai1*,~d(OGrk) tU1d; the mine 

949:miles), t~eoommend 200+tonheavyduty truoks with trailers, and the,.t 

the .c~pany should PU:r'Cbas&the, trucks and hfrethedriv~r$'. ~ther than 

contraot the hauling. ' ~believe ltWS,llprove m.ore sat1staotory and . 

ooneiderablyoheaper. 

ILONDl'KE, AMZOIA 

JAWARY1921 

c._ E. Minor.' 
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The following. is &.1'1$1; of s:hipment&. as shown by the Aravaipa 

Leasing C()m.panY'$ reoords. The one& prior to June 1919. are~enfrQlna 

statement giving the average of Sinelter receipts. b.y month.. .In all Gases. 
. , 

'the weights given,. 8o."e inftj)o/tonsu , that ls. tonashippedl~8s' a.~ least 

one pat' oent tor moi$ture~ 

Ore tram Grand Reef Mine 

DAtE DRY GOLD SILVER LEAD' OOPPER ·INS. FE. eAO. ZN. s. 
ml" Tons -orr t5, • ~ !~ -rr- T ~ T r 
Aug. 27 .01 20.1 46.0 1.5 24.7 1.3 4.0 2.3 5'.7 

Sept. 15 17.2 61.5 4.8 13.7 0.1 3.8 0 • .5 8.4 
Oct. 19 1;'.4 ;6.5 0.7 19.2 1.5 6.5 1.7 6.2 

1916 

Jan. l.tB 9.7 lA.9 0.8 25.6 1.7 11.6 0.8 3.8 

Mar. 8; 18.2 49.6 2.1 16.4 2.'8 6.,S 2.7 5.; 
Apr. 9 21.0 54.7 1.4 20.3 1.8 1·7 8.4 

May 5 .01 20.9 40.4 2.; 34.4 2.0 6.8 

Sept. 32 23.5 Ul.1 2.9 20.4 4-2 1.2 1.5 6.0 

Oet. ,6 O"l o.s. 23.5 45.0 2.9 20.2 4.6 2.8 6.0 

Novo 32 26.5 47.8 2.7 27.8 1.4 1.6 8.4 

1917 -
Jan. e .01 11.6 40,.8 0.1 22.4 2.6 .0 2.2 

Mar. 17 16.8 41.0 1.3 2,.8 2.4 2.6 0.7 5.2 

May 100 .01 l!~.5 36.8 1.6· 24.7 3.1 9.0 2.1 4.2 
'/ t '1~) 

/ 



DATE 

1917. 
\1/~ 

June :;0 

July 89. 

Aug. 

. Dec. 

1918. ---.. 

Jan. 

Feb. 

lune 

lull' 

Sept. 

Nov. 

1919 -

Mar. 

54 

48 

25 

21, 

81 
~ .... 

t(V~. 

59 

16 
--.--~ 

?:I,I{ 0 

29 

58, 

85 

·16 

April 30 

May 26 

1920 -
Aug. itZ 

Sept. 33 

.01· 

.01 

.01 

26.0 46.8 
16.1· 46.1 

22.:;40.1 

.6.2' ;'.1· 

12.,. ·agi' 

l8~9 ,a.l, 
22.0 :<,9.6 

21.1 3£3 •. 1 

27.0 46.7 
;0.3 41.0 

23.2 42.4 

11.0 

12.6 

31.6 

29.8 

.42.·4 

35.6 

1.; 

3.1 

2.2 

2.7 

4.02 

4.3 

' •. 64 

28.7 1~6 ,.4 0.9 7.7 

2,.4 2.2 1.5 1.2 1.2 

, ' 

~2.5·· 1.9 1.9 0.9 1.2. 

28.6 1.a 

38.7 

36.0 

27.6 

26.8 

39.6 

31.9 

:;.6 

1.3 

1.4 

1.9 

1.4 

1.9 

2.," 

2.0 

·1.5 

1.4 

2.~. 

1.9 

1.4 

2.8 

0.1 

1.1 

3~4 

6.4 

7·0 

6., 
4.4 
7.8 

,.4 

24.3 38.1 ,30.9 " 33.01.1·, 0.5 ·1."'( 6.6 

. ·1.;.4. ·19.3· .. 4,.20 51.0 ?h~l 4.2' 0·06 3.; 

37.1 1.6 1.2 0.6 6.0 

30.7 2.0 0.6 0 4 6 2.0 



Concentrate t~om Grand Reet.:Mt.ne' 

DATE 
, 1915 

DRY 
toni 

_oot. 32 

1916 
April 87 

May 150-

Sept. ;6 

Get. 31 :- ", '.02 

JUIt@ 

July 

Aug", 

;; 

16 

75 

62· 

88 

Sept. 110 

Oot. 

Nov. 172 

1918 -
Feb. 19:; 

Mar. 11; 

:May 

June 

18 

88 

.01 

.01 

.01 

.01 

.01 

., 
SILVER - LEAD 

-Oz. -T 
25,.0 ,,4.7 

17'.8 51.1 

22.; 4;.9 

2;.; L1~.2 

23.0- L!6.7 
\ 

21.7' 47-.5 

16.8 ;9.2 

21'.240-;2 

21.0 41'., 
an.a Ltl,.5 

26.8 ;2.0 

17.1 48.3 

21.9 46.2 

2.8 

2.8 

2.1 

2.3 

2.6 

FE. CAO.ZN. S. 
T T T"% 

12,.82.5 

12.8 4.0 

12.7 ;.5 
20~1 3.1 

17.6 :;.8 

;.1 7.1- -6.7 

6~.; 1.3 4.4 

6.5 2.7 4.5 

0 .. 72.8 4.; 

6.1 

1~42.0 6.4 
19.8 - ,.0 2.4 2-.,0 _ 6.2 

18.7 4.7 2-.;6.2 

·22.65.1 

2;.46'.2 

6.0 

5.4 
e-.fl 1.0-,. ;.8 

,-

1.7 -~h3 

1.0 _ 1.9· 4.0 

4.2 1.0: 4., 
3.1 0.8 4.7 

2.4 24.5 8.72.2 2.1 5.5 

2.9 - . 14.8, 4.2 1-.9 1.6 ,.4 

2.5; 

1.85 

2.'9 

18.; l.8 

18.5 2.0 

2.1 0.1 ;.1 

2.6 0'.1 _ 3.8 

6.1 1.6 4.2 

3.8 1.1 -4.; 



: ElAfl DRY GOLD . SILVER tEAD OPPPER INg. FE. CAO •. 'Zlf~ s. 
il:9XJ1' Ton$. . Oz.' o~. ~ . %. T""' T, ~' T ~ 

July 70 25.2 46-1 ... 2.59 ~?~'4 ;-.7 ;.2 Cl.1, 4~.4-

Aug ... 6; .22.4 44.5 :;.°9 g2~t' ~.6 2.3 .'3.6 y~4 

sept·. 50 20.1 48«5 2.50. l~r.l 3~8. t1~9 2.0 ;,9 
O,ot. 46 22.2 '. 45.~O ~·~·69· ·.~9.1 0.9 4~9· 

lToV'. 17 24.2 52.0 2.45 1;.4 ,.0 2.·1 2 .. 7 6.0 
,. 

Dee.. 2,"( .22.7 41.5 2.51 18.8 2.:( 2.5 2,.2 6·.6 

1219 
Jan. 5 25.6 50.9 2.48' 17.8 2.2 ;.0 2ft5 8.0 

Sept. 25 17.2 3;>.8 2.23 32.0 !t-.l ,.2 2.4 5 •. 2 

Mar. 70 22.1 ,0.3 2.63 11.7 3,5 2.6 0.3 3,9 

April 174 22.1 44.5 2.99 23.L~ 3.3 4~o 1.2 4.5 

May ill 17.3 39.8 2·39 2;.1 7.1 1.4 1.7 4.2 
From Aravaipa. Mine 

1920. 
37 8 .• 8 35.1 25.1 3.0 1.0 1.8 Mar. 

April 24 8.9 ;5:.2 29 .• 7 3 .• 0 1,.'· 2.1 

April 28 9.0 35.0 26 .• 8 2.4- 0.5 1.4 

From Pog Wat.er M:ina 

1920 -. ;6 38.1. 31.5 26.7 1,3 1.5 2.2 :M~y 

May 44 2!7.9 26.2 ,007 1.6 0.7 1.4 
June. 30 28.4 27.4 O~3 28.5 1.4 17.8 0.7 1.5 

(let. 11 25.9 ;2.5 0.5 21.3 2.0 1.1 I.e 2.0 (a) 

Nov. 6 :;4.() 31.8 0.3 26.1 1.2 1.0 2.1 2.1 (a) 

Nov. 27 22.2 29.4 0.2 20.9 2.1 1.2 2,1 2.1 (b) 

Mixed Q·re .. Grand Re)e£, .. \ra-vaipa and :Dog Water Mines 
" . 

1920 
~. 1; 11.6 lAw7 1,.2 22,.6 2.0 2.2 3.2 



DA'l'E DRY OOLD SILVER LEAD OOPPER INS. FE,. CAO.· :::~: ZN. .ff~.·. 
19id Ton. - Oz-. ~. 

'" 
-yr. T ~ <~T~;""""'~' Oz •. 

Sep~ 19 26.6 22.5 0 • .2 35·1 1 .. 7 1.2 1.6 '1'.8 

Oct. 21 26.7 24.7 cik4 ,4.1 1.5 1.0 2~9 2.2 

OC'C'O 26 21.9 2,.7 o.li 36 .. 7' 1.2 1~5 2~8 2,.7 

Oet. 38 19,.2 26.8 39.9 2.0 X.3 3:.2 

<C .• ab.' .. ·· 'l!and-jig eonoentrat?8 
) tt , . n . hutoh produots. 






















