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. The Old Reliab'ie copper" nUlie was -first exanunet(bY Harlow D. Phe~ps'- ~~ . 
e'ngineer of the Bureau of Mines / :. in October and Nbvel~iher 1942, in . complianc'e 
with a ' request from the\~ar Proo~~tion Board, W~±?h- :ftu;nished copies of assay 
maps of the 100- and 200 ... foot · levels and requested .. ·tha:l ·they be check-sampled. 
The author and R. M:. Grantham and W. D. Hughes" .~ngineers of the Bureau, made 
a second and more detail~d €Xai14nation later, ·aft$r ·a. number of manways had 
been opened that were inaccessible when the first examination w~s rnade. 

i ' : . : .. ~. I, ~ 

17 . The Bureau of IvIineS ;'will w~lconle:" rf?pflljtiri~(of : thl.spaper provided th~ 
following f ootnotE( Eickiioytled'gmen~ ',is'" ~s·~·~~ ," ,; ·~i ·Reprinted from Bureau of 
Mines Report of Inv~stigat-ioris' : 4006:. " ~ . ~.... ", :. .. .... "". 

?:/ Mining engineer, Bureau·' 6f ). Mirie~r. ; '-; ' 
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, , Copper: Creek ,is, the, main stream:':6i, th~ ' area. , Ash ' Cre,ek-- enters it about 
t..l11i1e , downstream, from t,'he mine., Bott cl;eeks cibcupy na+'row~,:" steep, V-shaped 
canyons.; 

The clJma ~~~.9f. the region, ,is , sem;itarid., ,'''·Rainfall is s~id to ' average is 
to 20 inches' annually~ ' . Re-co:rqed' temperatures ' range from 1100 F ~ to SO F. 
Snow fallsoccas'fonally auring', the ~nrit'i3r. ," There are 'no clilMtic obstacles 
to year-aroundoperatipn.,'~: .... ~ .. ,_'. " ... ,,,._,., ", "., ,:.', ' 

• • . ' ~ I~ ' lr ' l-'" . • 

'. I . 

Vegetat.ion is ' sparse~' and of a semideg~rtYa'i"iety~ ' ", 'Ther.e~ ~~s, 'n'o 'timber 
suitable for ' !nine use in the area. " . l' • I • ,~, jI. • •• ! ' , , ,' 

" ' . . " • . vlI ~ ~"'''';'.'t''''''''Y't''. · .'''' · . 

", HISTORY AND' PRODr;JCTIOrr ~ ~ 
' ,. ! ... 

• "" 40 

LOd~~lniiing; qlaim~ wer~:' fir;st':':i~c'at'~d':"tn ', ~~;:' C~~~~r ' C.r,eek area about , 
1863" ~hen rich "lead:...silveror'e" i'rom"the ,Blue"Bird mine was shipped. Iii 1863 
the region wa~.xecorded as :, the ;B~ker , ,Rj,U mining ,G1.istl'a:ct. :: 

• . ' ,. .. . . . ' • t ... " , ' I. ..·. . .,... . JI :x , , " ~'.. '. . . . 

Little wC?rkwaS3 do'ne ' urit~l 1893,' when .t'he 'Oopp~r ·Crs~R "1tlrting" Co, "a~'; 
quired claims along Copper Creek. ,Acquisi-oion'of ltcxftims 4r1dttli 01 the cr~ek 
in 1907 by ' the ,Calumet & Arizona Mining' Co. : a11d, ,.C!dntp'J:'e~t:tdrt ·Of a 'wagon ro'ad 
from Mammoth in 1908 started a boom. ' This -latter 'c'ompa"rl1 '€!xplo'red the' Copper 
Giant, Superior., Globe;. 9?p.p,~-;,. Pril)G~", ,~ ~nd.: othEJ.r., ~operties in th-e" ar:t3$: by 
underground work arid diamond drilling. , From' 1908 'Until abou't 1918, nUmerous 
other deposits." ,includipg-:",the American' Eaglci j' " Y~re , worked.' ';', A' survey for 'a, , 
railroad from 1:1inkleman was m,ade\; but construction was, not undertaken. 

: .' • • • .' '1>0 • ••• • 

Except on the Childs-Aldwinkle claims, li~tle or no work was done in 
the area after 1918. This property was exploited primarily fo'r molybdenUm, 
the first work done during World , ~yar' I., The ' wa~ , ende~ 9,e[ore , producti<?~ 
began, but from 1933 to 1938, 329,OOO':tons ' of ore was Jnilled ~nd 7,ooo,qoo ' 
pounds ' of MoS2, was r,ecovere~. , ,From 1933 to 1935; the. bId R0,li'able mill 'was 
used to trea, t , the ora. ~9ward ',the end of 1935} a mill was buil ton the prop­
erty, and from th.~n ' to the end .b-f 193$ a totai of 296,652 tons was mille,d" an 
average of about ' 200'; tons per, day. " Max.i.mu.rn pr.o,duc,tionwas rea.ched in 1936, 
when 87,021 tons was milled. ' ' ... ' I 

The first corporate own.er of the Old'Reliable cla;ims was,! th~ Copper , 
Creek lvIining Co., which by ,1908 was. controlled by the Iilinnesota':"Arizona Mining 
Co~ Th~ latter c?mpany built a. steam-:-electric pov~Gr , 'plant, a <;lam" " a~d' a mi~ 
on, ,Copper . Creek, ab~ut ~ , ' ,mile from the Old Reliable iro.r:>-e, and about 2i~ij.es 
of a railroad ,froll1 the mine to the mil1"~, ' Ore from. other mines ,in the area was 
treated in the mill. ' " -, ' ' ' 

. . . . 
In 1910" the Minnesota-Arizona C0~~ ' ,wa.,s reo'rg'anized . under the name 

Copper , st~te ~lining Co., to which company tho Old Reliable was transferred~ 
In 19~4, the new,. company replaced thestoam ' plai1t. With a Di~~e).-electric unit ' 
and revamped the mill. Ore fr.om ' the', 1\meri'can 'Eagl~as well ~s from the Old 
Reli?b~e was trea..ted. ' The properti, operat'eq.' until ~liout 1;919" Later, the 
mill was dismantle.dand the.tnf\ch.~nery· was :removed. , ' , 
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Figure 2.-General map of Copper Creek ore deposits, Pina.l County, Arizona.. 
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, Although the .pipes ' are found in all the igneous rocks, . those t hat, liave .. 
b$Em 'productive are irr or near granodiorite. ' ;' The' chief . prqducers' .have .l)e~[l. 
the Childs-Aldwinkle" Copper Prince, 01d.: Reli~ble, American Eagle, · anc,i'·dlo.be. 
The first two are in a large granodiorite mass. The .second two, although' 
chiefly in a~de.~it~c . tuff, a~'e' at a granodiorite con:~qct. : .The Globe . is 1,000 
feet from a granodiorite cont'act.·· '" .... . ; -:', .... . , ~ .. 

'''. ", ". ·A. typical pipe outGrops asa ~~al1 b.ut prominent pinrla~'le, Inhorizon-. 
. tal section,the pi:pes vary from ci!"cula~ ' to. elliptical .an4 ,stand vertically 
or have a ,s·,teep pitch. '. '. . . 

. ; 

. . ·.The pipe · filling ' c6nsists of angular, sili,tifi~d roc,k fragments cemented 
chiefly by quartz,sericite and copper minerals. . ''' ' .. '. ,' . 

The au tcro ps of '. some . ~ 0 pper,-:b~~r:~ng pipe~, . notably the Old Reliable, 
appe~,r, .t.0. l.?e . le~ch~4 • .. Beiow 'tho' leache'a 'zone} oxi~ized copper mineral~ ~occur ~ 
The ~r~~s;L~~<?n .fr.om '?:X~,~i~.e~ copper minerals .: "t'O ::"cOppe'r . sulfides, ·. ~sually 
chalqopyriteand bornite, is gradual • . Some chalcoG~te o~curs ~t and near the · 
water table. There is evidence of the ,occur'ronco "of primary chalc6cite. 
Molybd'er111m ' ~lllfide 'o 'ccurs "a't' the Ghilds .... AldviirikI'e· riUrie, 'and zincancttungsten 
rninerals havo been found in tho area. ' 

• '.1 

Few data are a.vailable regarding ,. tho . grade ' of the copper ore mined' from 
the pipes OL' of the continuation 0+.' ore in depth. The Childs-Aldwinkl.e :pipe 
was mined to ·a depth of about 800 fe~t, where it became small and tho molyb­
denum . 9ontent ;Low.. the, ~o.pper content . of the pipe.,. h.?wev~r, aI?p~ars pot to 
have decreased with depth and to" ha:vc' averaged"abotit 2" perceht~ ... •. . ... . 

. . . . ~ .-

The formation of ' the ~'b~ecci"a pipes" is; beltevdd 'to be due to intersecting 
fr:acture systems; solution of the ,rock,a~ong tlf91?C rractur~s and subs~quent 
slumpir:lg" of- unsupportcd masses. ' . , . ". . " . 

' r .~ .. 

. The Old Reliable , piPE; is •. one .fro~. \:Vhich. p:rodu.ctipn has , been realized. 
Altho,?-gh ~olybde~te ' has .. been .i~dentified, c~ppe~ :·:L:s the ' p~;y . metal of c6n~" 
s~quence ~n · the. : pJ..pe. ". ' : . . , . , ,: '. . :. ',.: ' . ~, 

. • ~. j •. 1. ' : 

, . 

, ··:·: .. Much of .. the · outcr.op 'i::s ; cove,red · by t~lus. ' P.;:t.rts ·. exposod ~ appear. s~liGified 
. and· le·~ched. t·; ' . • 

" .. . . 
SAMPLING 

CheCk-~ampifri~ ":iOb~ i and"; '26o~foot Levels 
. ,: ' . ~ .. • . .; .. . i • 

Detailed' company . a9~ay~ ma·ps·~ ~.f . the . lOO~ .a~d.; "?OO~i'oot lev-als were fur­
nished the Bureau by the War Production Board.. All samples were horizontal' . 
channels 5 f eet in length and ·taken at 5-foot intervals." , 

.. ; .. ,l. : " , . 
," : , ' . 

Five aroas on the lOO~foot and throe on the 200¥.foot level were selected 
by the Burec~.ti ' for; clfeck sampling .• • , In: aJr4-~ ... ?4 · sq.mp~.e,~ we~,~, tc;ll<enr "37 were 

". ':Channel. ·sampl:O s/ . taJr~ri 'from:' th~ .. lOO-:;[;oQt:: l.PYF.31:, : · O~· .. th.e . r .emaining 27, ' which 
wore. taken; .on:: ·th.e~· 20p .... foot;,. 1§1V:~~~ .13, ... :w:~:r~ :gr.?)?; .. ~~pies4 9£ or..e :~?~:~ . ~n , ~hute$' 
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Explanation: 
A •• ay. In parentheses are 
Bureau of Minel check allay •. 

All oiloYI are % Copper 

Note: Traced from Company map 
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the surface. These levels are connected ,by three vertical raises~ Ore 
mined from the 200-foot level was , hoisted"through 'one of these to th~ 100- ' 
foot level tunnel. 

, " 

,Horizontal development on the . l.OO-foot level consists of parallel chute 
drifts, for '- the most part pn 20-f90t centers at righ~' ,angles to the direction 
of the tunnel, and a peripheral dr~ft. In addition, near the tunnel ,portal 
are exploratory drifts~·that make acute angles with the tunnel. 

In' 'c\ 'number of the ch1.lte drift; f.he backs hav~ been rais~d, timber and 
"chutes p1:acedj a'nd shi'inkage stop~ng , done. The ma..XLrnum height to which stopes 
have been carried ' i 's' 80 feet above the' revel floor. ' 

. ' " ' .., . ~ !" 

Six pill'ars' separating ' stapes h~ve oeen 'broken through~ ,making a stope 
about 100 feet in di~meter at the north end of' the mine about 40 feet above 
the 100-foot level. Farther south, ' the pillar between HCn and ltD" stopes was 
broken through abou,t hO, feet ·above' k,'he"ievel, making a stope 50 feet wide. 

,'" The 200-foot ' level has not ?e~n dev.elop~d , or ' stpped as, 'extensively as the 
lOa-foot level. Pillars were 'left above the ch\ltedrifts. Only three narrow 
shrinka,ge stopes' have been started. The maximu.nl height reached in stoping is 
about 35, feet. 

. . . ~ . ' '-

Timber on ': the 100-foot leve:L ,' is in good condit.io~~ , 'Chutli3-dri:(t sets are 
, · tied with girts. In ~rnany places ,: the$e :are ' supported by posts between sets. ' 

Most ,are on 5--foot centers" ' Posts are 8 feet high. ,Some round timber has 
~een used" but >most 'of i"t is8 by 8 inches sq,uare. ', ' 

", . . ." 
, ' 

Acces's to the 200"':f6o't level is ,by, eithe~ the tunnel or ,the raise to the 
lOO-foot 'level. The ;bbttom of the raise 'ls in the back of ~tope 1. Where 
stoping has been done, a back pillar h,as beon l eft, ov.er the chute drift. The ' 
l~vel 'makes an insigriific-ant quan~ity of 'water. . .. .. : , " 

METALLURGICAL TESTS 

Inspiration C?pperCompa~y Tests 

• Prel.iminary small .... scale laboratory tesls ' maae by the Inspiration Copper 
Co. by their continuous" single-stage, leach-float method extracted 96 percent 
o:f the copper with a cortsurnptionof 98 pounds of 600 Be' sulfuric acid per ton 
of ore. The concentrate averaged 42.41 percent copper~ The tests were made 
by 'N.G.,Scott; leaching plant superintGpdent. 

" .:.... "" ~ . " , " " 

The sample tested assayed ,4.42 percent copP~:r, about twice the indicated 
' average ' grade ' 'of the 'ore; -2.':Ql percent of the c,opper occ\lrred as oxide and 

,' - 2~~41 ~percent a's: suliide'~ A. quali'tative micrOs~opic analysi,$~"s'howed the pre-
. dominant sulfide'min'eral :'to be cha:lcocite. Some'chalcopyrite and covellite 

and traices of borni'te q,nd tefrahe'dri te wer~found •. The ' oxidized copper. min- , 
, erals' were inalachfte ' ~rid : 6hry~o?ol~~t. ~ ".. ' , 

. ," ". " ~ ". 
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The Childs-Aldwinkle property, which is nearby~ milled 200 to 250 tons of 
ore per day for several years by utilizing" these sources of water. Although 
the mine appears to have made little water, it is now flooded and is itself a 
potential source of water. 

A reliable source of unlimited" water is the San Pedro River. About 10 
mj.les of pipeline would be required, and a static head of approximately 1,400 
fee~ would have to be overcome to utilize this source. 

I 

Power o - Power could be obtained by constructing a transmission l~ne from 
a high-tension hydroelectric~transmission line at a point near MaITmoth. 

Equipment. - An old-model, 285-horsepower, McIntosh-Seymour full-Diesel 
engine direct"!"connected to a Crocker-vVheeler 200-kilowatt" 2,300-volt genera­
tor with switchboard is installed at the property. It ls said to be in good 
condition. There are a few buildings at the , property, which are in, fair con­
dition. Some rail remains at the mine. 
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FIGUl.'tE 10. - Crater formed by nuclear explosion. 
(Courtesy Lawrence Radiation Laboratory 
UCRL 6251) 
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