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The COPPER 
MINING CO. 

Mines in 

Pinal and Graham Counties, Arizona 
Mill 

Pinal County, Arizona 
Mine Address 

Copper Creek. Arizona 

COMPANY'S GENERAL OFFICE 

411 ME'fROPOfJ'l'AN LJFE BLDG. 

MINNEAPOLIS, MINN. 

Incorporated Under the Laws of the State of Arizona 

Shares $10 Par 
Issued Fully Paid and Non-Assessable 

AUTHORIZED 

ISSUED . 

IN TREASURY 

750,000 SHARES 

155,000 SHARES 

595,000 SHARES 



o FULTON 

COPPER DISTRICTS 
OF 

ARIZONA 

SPRINGERVILLE. 

~/ 

NEW CORN£LI,M, MINI! 

........... 

-..... . ..... 
IMPORTANT COPPER ........... 
PRODUCING 01 STRICTS 

BISBEE 

JEROME M C 
RAY-HAYDEN COPPER STATE IN IN G O. 
GLOBE- MIAM I MINES AND WORKS AT (OPPER CREEK eLi FTON -MORENCI-METCALF 

This ~e('(ion of Arizona in lllli> protiut.'ell -I-I!J,OOO,OOO 1l01l1H\S of ('opper worth lit 17 ct>nt.s It pound 
$i(i,I:{O,OOO, The (,,,,tilllatt'd pl'odlld.ion for l!lUi is ;'iOU,noo,out) lltllllllis, worth at :!5 eeuts It pound 

:i' J '!5,()()(l,()tHI, Tilt' prOllt'r! it's of t he ('opper i'itate ~lilling ('OIllJl1\IIY ure llt"ar the geogl'uphka\ center 
of this ('opper reg-ion, 
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Copper State Mining 
Company 

TIJ E Cuppcr :--;tatl~ r.lining CUl11pan.\· IS illc()rpurated tInder 
the l:l\\"s of the State of Arizl)I};l, with a capital stuck ui 

$7,300,000, diYided into 750,000 shares e~ll' h oi ;1 par \ 'altlc of 

SIO.OO. Ui this IltI111i>n, l.~,~.UOO sklres han' I)l'en issued, lea\"i!lg 
i!l the C l )1111 ); I 11 Y ':-; t r c ; l s t1 r _\ . ,:; t) 5, 000 s 11 arc", () f : l t \ I t ;[ I par \. a I u e () f 
S,:;.~),:;O,OOU ... \11 st\)ck is issl1cd fully paid ;ll1d !l()Il-assessahle, and 

e a c h c e rt i ti. cat c so s tat e s 011 its fa c e . J1 y a g r t' t' 111 e 11 t \\' i t h pre s e 11 t 

stockholders, all certiti.catrs are held ill trust ul1til January 1, 
I91l-(, or until the financing ()f the property has been completed . 

LC)CA TION 

T H J': Cl.'IlIP.aIlY',s pr(Jperti .~s are in the ~'o pper Creek ~\linin~ 
DI strict 1Il Plllal and ()rahalll countIes, southeastern ArI­

zona, 65 miles northeast of Tucson anu 31 miles sOlltheast of 

Hayuen, where the new $3,000,000 smelter of the American 
. :--;Il1l'ltillg & .Refining- CompallY \Vas completed ill 1913. 

The Copper Creek District is micl\vay betwcen the Clifton, 
:\lurelH: i and ~letctli mining districts 011 the cast, and the Silver 
Bell alld _\j\ ) districts on the wC'st; and midway between the 
Hishl'c . CCln(lnca and Nacozari districts 011 the south, and the 
Ray, ~l\pl'ri( )r, Glulw, ,),1 iallli alld J erume districts 011 the north. 
The minL':' ()f these districts prucluced 4:;0.000,000 pounds of 

cnppcr 111 ]<)1.::;. or llwrc than tlnc-fifth of the world's production. 

Til E pr\)\,crty ()f the Copper State ?dining Company consists 
ot' practically all the valuable mineral lands in the Copper 

( ' ree k Di s trict, embracing 175 claims, full or fractional. (An 

Arizona mining claim is 600 x 1500 feet-about 20 acres). The 

(CIstern b()undar:' o f the District, and of the Company's property, 

i:-; the s ummit of the Galiuro range of m ountains, 5200 feet 
;t!)U\T sea leH'!. Frum this point the District extends west\vard 
tl\ 'e miles alung the mountain slopes tuward the San Pedro valley . 

Cupper Creek, which has its SOllrce in numerous springs near the 

summit of the range, flows through the District fro111 east to 
west, emptying intu the San Pedro River 10 miles below the 
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\\'estern buuIldary of the Company's property . :\11 the \vater 

rights. dam and reservoir sites of the District are uwned h}' the 

Copper State Mining Company . 

HIs'r () lZ Y 
B E F(J RE the (lcl\'ent of wh ite mell ill Arizulla 'rerritory, the 

Copper Creek District was prnspected by 1\1 ex ica 11 sand 

wurked for the guld and :-iiln.T ores Ilear the surface. I n the 

early eighties several America 11 pruspectors located and t1led 

U po n \. a r i u 11 S gT ( ) ups () f c la i rn s w her e t 11 e IlW s t p r () 111 inc 11 t u U t -

croppings oi ('()pper orc occurrcd. The nearest railroad was thel] 

hundrecls of miles distant. Some years later the Southern Pacific 

came within (),; miles; hut these mountain fastnesses were almost 

inaccessible and cuuld be reached unly un sure-footed horses or 

btl rros. 
III 1903 a milling c()mpany \vas organized and the tlrst 

attempt made to attract capital f(lr the clevel! lj)Jnent oi the dis­

trict. III the years f(dlmving. several other cC)lllpanics were 

jnrmcd and purchased fr()m the pioneer pr(lspect()[s \'ari( IllS 

g r () 1I P s () f 111 i 11 i 11 g- <: 1 a i 111 sill t 11 e 1) i s t ric t. 
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l:rul1l l ~)U-t tu 191-+ a large :t11luunt of explt1ratory and dcn: I-' 
o}lment \\'(J]"k wasdonc hy thc:,e yaritlus c()lllpallies. ~Ia1l\' 

(lIT 1)(ldics \\'Cre upenecl up ;lnd hlocked out, r():-;tly ruads were 
huilt. l1l:lrhinny alld mining eC[uipl11l'llts were installed, IlUl11er­
I IllS huildings erected, clams, re:-;en'oirs, pipe lines, p()\\'cr plants, 
tc st mill, lIarrll\\, gauge railroad, machine ;tIH\ hlacks mith sh(lJh, 
:tnd lll<tIl\ ' (}ther imprUyemCllh pn)\·ided . The llndergrul1lld 
\\'()rk in the [)i:,trict -- -tt111llcls, shafts, drifb, Cfusscuts. llpraises , 
\\-ill ZeS-- - lll )\\' tlltals o yer 1(1,000 lincar fed, (lr nwre than threl' 
mile s , Thi s n':]ll(lrat(lry work has heell f()r th e purp(lse (II dl'­
terl11illillg the size and quality of the (lre hodies and to assure 
the PI"(lp()scd r;lilr(\ad and redu c tion plant a large <Ltily t(lnnag-e 
i\lr a long peri pd llf years. 

1n 191.~ the \\'(lrk l)f merging all the milles {)f the llUnH,'rmlS 
c()mpanie s (ljlerating ill the district \\'as ulldertaken, and ill De ­
cem her \\' :lS l'(lll1 pItted, The Copper State \r i ni ng Company, 
which \\'as illcorpurated in September, 1915, fur the specifi c pur­
p ( ) S e l ) f e A' n' tin g t his c () 11 S () lid a t ion u r 111 erg c r, 11 0 \V 0 \V n s 1 ~ 0 
claims (;t1)(lllt lUOO acres) extending 11\'c miles east and west on 
!t Ilth side~ (Ii C(lppn (reek. tugether with all :,uriaee improve­
Jl1ellt~ ill thl' I)istri l..' t. \ "cry fa\'llrable uptiun~ (Ill 2~ additional 
ebilll~ (al)(lllt -+,~O ac res including the Clohe, (;iant and Prince 
mille;.;) arc :11:-;(1 hl'ld hy the company, 

The lniIlg'ing (II all these pr(lpcrties int(, (lIle urganizatioll 
:Ind 11l1dn (111l' l1l:l11;\g-elllclll ",ill re:-;ult ill the building- of a rail­
rt'Jat! t(1 thl' :'llll'ltcr at Ilaydell, 31 milt'~ irtlln Copper Creek, and 
the trl';ltll1l'llt IIi :t11 the (lres irom the Distrid il1 Illle large plant, 
thtl s rl.."dl1cing' milling', milling-. and smelting- C(I :-; ts t<1 a mini111u1ll , 

()R~E DEP()SrrS 
T I II ·: l:tr,~' l' Iltldil' ~ III (Ire which kl\'C tllll~ hel'n den'loped, and 

\ \' 11 i " 11 : \ ~ :-- II r t' t 11 l' i 111 P ( ) rt a Ill'l' : III d P l' r 111 a Ill' 11l..' ell i the C () P per 
( 'ITl'k I )istri"t :1:-; :\ l'rtldlll'er oj thl' red nll' tal, (ll'Cllr ill the lower 
I>:t'in. II]" till' \\'l':-;tl'r11 11\lrti\11l (Ii tlll' I)istrid , III :ll1 an' ;l ( l i dill­
rite, \lr ,~T:lllitil' I'll,' ],,: ahllllt .) miles IIJllg' b,\' .2 mik~ \\' ide, there 
:lrc -+0 (Ir ,::;0 "hlll\\'- lluts," or ehi1ll111.'YS, ,vhere the "breccia," (Ir 
l..'UPI1l' r (Ire. l' llllle ,:; t(l the :-;llrfac c , llutcr()ppillg' as green-staincd 
ma:-;sl.."~; (Ii nld,: \\'hi\: h sho\\' c\'idc nce of ha \'ing heen broken and 
gftltllld lip, saturatl' d with mineralizing :-;(llutions and cemented 
t ( I g-l' t II n, \ 111' er i 11 g- gT l' ate r res i s tall c e toe rt) s i (Ill t hall the un a I t e r t' d 
alld \t;lrfl' n rllck :lI"III11](1 them , Ilcnee these "hlovv-()uts" ri~e 2.::; 
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Blocl<y, or Unaltered Diorite. Not :Mineralized . 

Brecciat !:' d, or Crushed and Broken Diorite. Min eralized Throughout with Copper 
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tu ~O ieet ahu\T the surruul1ding cuuntry rnck. and are markedly 
stained \\' ith the "rllst" ui copper and irun, 

These chimneys, or masses of breccia, where\"t~ r penetrated 
hy shafts (Ir l.lther undergrl'Hincl wu)"kings, ha\'e IHuyen to he the 
capping::; ll)" uutl.'rl)pS uf ure bodies ben eath , I~ight uut uf the 
-10 Ilr .=i0 "hk)\\"-ullts" ()f the Di strict ha\'e heen explored hy llllJrc 
ll)" less extcnsin' lIIH1ergTlHIIHI \\'orkillgs, and lire' of g()()cl Cl)lll­
mercial grade has been fUlilld ill all, as deep as the wurkings 
11;t \' e bCl' 11 cx tCllded, The dCl'pcst s ha ft in the 1) is t rid is ill the 
C;lube Cl)pper lllille--().~O feet. 011 the Cupper (;i;ll1t minc ::;ev­
era I d i a m n 11 d d r i 11 h ( ) I e s 11 a\' e bee 11 p II t d ( ) \V n GOO ie c t. I I () \\' 
jar the ore extends beluw this depth is l1()t knu\\'ll. Emincnt 
gC(lklgisb, hll\\TYCr , like Dr, \Valter Baryey \\'eed, and others, 
\\'hll haH~ m;l<k ;1 careful study uf the genesis uf these ure ell" 
posits. han~ expre::;:-;ed the belief that they \\'ill continue practi­
cally unchal1ged tll great depths. 

The :-;izc ()f these ore bodies varies from pipes, or chimneys, 
.=i0 feet in diamet er to masses 350 to 650 feet in diameter, having 
a 1a t c ra I a rca II f t 11 rcc and ()!1e-h a If to fou r acres. 

J 

THE OLD RELIABLE COPPER MINE 

T HE Uld Reliable millc. in the extreme western part of the 
C'lll1lpal1y's pr(lperty. has an ore hody which on the surface 

is a1>!Hlt 3.=)0 by ..J..?O ieet, givil1g an area of 147,000 square feet, or 

I A L:N:D~:~~ OF--~-
MAIN TUNNE.LS IN 

OLD RELIABLE MINL 

Sed Ie 1.00 Ft . lin. 

(LengLh of First Tunr:te I, 
now 650 feet) 

F;C;ir5t tunn~1 ~ 

~,J I ~ 
~============== 5e C 0 /l d tun n e I 

~-~ i-P' 
t-~~ ~ ~ 

~ ~ 
(Many hUr)dreds Of feet of worki"~5 not shown here) 

~=========== 
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Entrallt'" ttl Vpppl' 'I'UIIII"J t)f (lJd H p lhhJ,' :\Iilll', It HilliS ~tl'aig-ht llito tlw i\.Ioun­
taill \j ,IO fl'd, l" ' III'!l'atillg' all Or,.jl(Jdy who"" :-';urfaC'L: ,-\I" .: a Is a',," ,\cr t! S, 

'['rain of COPlwr Ol'(·~ from 01 .. 1 1{I' Jiahll' 1HilH' OTl\\':l~' II> Ih ., \Iill. I ilt!':!!! " " III th', 
UPPt'!' i\lnill Tunnd is Ilil'l,('tl,\' Ikltilld th r:' HuiltliJl.!.!s, 1""111" II,i,-; I' illl it 1':"I,'nds 
to tl\(' Hight lj,lll F'l'(·' t. int() tlit' ~]()lllllain, ,In till' (;ukll ,1",1111\' :h, ' ('I IIII"'~ ' ;It L(,rt) 
]s Entrance of Low e r TUtlll"\. 



ahout three and ~lne-half acres. I n the mountain side. some 250 
teet beluw the (l utlT()pping. a tunnel has hecn clriven northward 
thrlHlgh the urc hlHly. The first 3/;>~ feet of this tunnel is in 
harrell di u ritl'; the next 90 icet is in leached ure breccia: the 
Ilext ()/ iect P:1SSCS through another block of barren dil)rite; then 
it enters the main ore blldy and continues 44:; feet in lJrc, the 
first 150 fcd l)f which is m ore or less leached, being (Iuse tll th e 
,urface. The lutal length of this tunllel is (dO ket, The lace, ur 

elld, ()f the tunnel is still in o re. 

That p,)rti ll n tl i the orc hody lying west o f this tunll el has 
heen t'xplored alld hllKkcd out by 13 drifh, (}r CJ'()SSl~utS. running 
:tt right <lng-les tll th e main tunnel-all in l)re. Se\'cral of 
these l1:n<..' heen rai se d as stupe-leads tu a height of 40 tu gO feet. 
prcparat(lry t(l actual mining, .\bout 9,000 tuns of ure iroD1 
these \\'l)rkings h(l\'e been treated i;l the test mill. and the CC' \1-

cClltrates shipped tll the sme lter at Haydell, The tUllnel and the 
driit s :tre equipped with steel track~. ore cars, chutes and bins, 
:\ s h aft i r l ) 111 the t ( 1 PI) f the hill. :2 ,; 8 it: d dee p, c () nl1 e c t s wit h the 
tunnel and gi\"c:-; all exce ll ent circulation llf air. 

llrl' parati"n:-; are Illl\'" heing' made to rlri,'c drifts eastwa rd 
til explllre that pl,rtilll1 Ili tlte urc hl,dy Iyillg' on that side ()f the 

l1l;till tUlllll'\. .\~ tltc l11llSt l'J"(llllillCllt p;lrt lIf the outcrupping 
1:-; ill tltis dirl'di ~l ll, 1l;tl1lcl.\,. t';t:-;t Ilf tllc 111:till tUllllCl. it is fair tu 

; 1 -;~ l1ll1e tllat a larg't' ;\llditillll:ll tllllll;l~T IIi (lrc ,,"ill he ()pened ill 
tlte l'; \:-;te1'11 pI)rtil'll Ili tltt' mille, I)(lt 11111: 1III tlti:-; !t\'cl. I)ut ill all 

tlte ll'u.'l:-; til he npl'ltl'd hl,lt'''", 

. \ S e ( I ill d 111 a i 11 t tlll11l'l. 1 00 i l' l' t h l' III \\ ; t 11 d p;t r a lie 1 til the () lll' 
.i tl :-; t l k ,-; 0 i 11 l' d, i:-; 11 (I \ \' h l' i II g' d r i \ l' 11. , \ t ; \ 1)( 1 i II t d ire ( t I: tlll de r 
the 111 tl lltlt Il i the tllll'lT tlllll1el llre \\, ;lS l.' l1 l'll llllterl'd alld ha~ COll­

tilllled "'ith 1)Ilt II11l' 1l!"l' ;tk a:-; iar as tIll' tUllllel has he en 
dri\l'l1 tll d;tte , Frlllll :t11 PIT Sl' l1t illdi l' ;llillll S til e ()re 1)()(ly (Ill thi s 
~l'l'(l lld len? 1 is ()\l'r (;00 in't ltl ltg ir()11l 11I lrth tli ~l) l1tll. : \ hk,d;: 

Iii llrt? (lOO feet Illllg', .:leX) kl't ",ide, :tnd lOU icct dccp wlmld «)Il ­

t; 1 i II 18.,000.000 (' 1111 i l' ic I..' t. T h i r t l' C 11 (' ul ) i l' k c t I ) i t hi s l) 1"(' 111 a k (' 
:1 tllll , . \II~,\\ 'ill ,L:' :1 lihCT;tl (kdlL'til'! l illr Idl)l'ks ()i clil )r itc, (If 
III'lll,ln:-;, ill tlli:-- Ilrl ' I)('lh' , tl1l'l"l' \\ (,ulll -;Lill I)l' l11l l1"1: thall l,OOO,OrlO 
1<>11 ' "i "r(' i"r (,:1,'\1 lOt) il't.'l "i d('ptll l)l'II''' ' tlt e !c:tl'llcd I.(I II!.' ill 
tIlt, ()l" i\l'i i:lld l' tilillC', 

1: . ,1',,1', ' ( i! " 11111I'I', -: il , "I' tll" \\ ' ,,\, ill I~II ' I , IIt"'\';llill~' th " llliit ''",., shift 1l'4 
.] :" .", ',i"" \,'11" III' "1 ' , ' (1'11111 II I " " id I : .. !i;tltl., \, ' ,,1' " (I','at,'d, 1','slIllill,L!' in 7 21: 
t ttJ'I~ td' \ · IIIII. · c ' lltr;III· ~ ; t \· t · I·; ! :...·. ill .~· ~:-".:.!I; P"l ' t't ' ld ('(~}Ip( 'r ; 11111 ~l)nH' ,~ .. !:uld clnd 
"ih' "I' , '!' .. t:il "111'1" 1' 111 :11'1 ,,' 1, d, · 111.11;~, ,'lilllld"" 



Looldng NOI'th over the Diorite Area, western part of COPfwr Cri,pk District. 
Below center of picture is seen the "blow-out" and hoist frame of the Amer­
ican Eagle 1'dine, To right is outcrop of ore breech on 'v'elasquez cla.im. 
Kimbro and Kimbro Eastern mines, mill. dam and buildlng~ of l"w<'1' ('amp 
al'e in valley below Ce nt!:'I' of picture. Blow-oul uf (Jld [{l!lialJIl' mirlt.' can be 
Sl't~ n in center of up~h'r left hand quarter of picture, Tn rig'ht (If il 'll't.! the 
Globe, Prince, Giant, and othE'r mineS. 

THE GLOBE COPPE.R MINE 

HALF a mile tu the north uf the Old Reliable IS the (;Iol>c 

mine, whose outcroppings ui cupper-stained ruck risc high 

above the surrounding country, Frum the gulch a tunnel 290 

fect ill length has been driven int() the ore body. This tunnel 

COIlnects, 1:;8 feet belovv the surface, \vith a shaft vvhich has becn 

sUIlk to a depth oi ():;O feet. This is the deepest of all \\'()rkillgs 
in the District, alld ure c(}ntinues without a hreak to this depth. 

Extensive drifts and ci-oss cuh ()n the tunnel level. on the 2,;0-
fout level and un the 4jO-iuot level have blocked out in this mine 

310,000 tOilS ui ore a "eragi ng J , O~ percent copper. The (Ire (In 

the 350-foot. 01l the :;:;O-foot, and ()Jl the G50-f()ot le\'cls yet 

remains to he bluckcd out for actual ll1easurement and sampling. 

THE COPPER PRINCE MINE 

I N the west cnd ()f the Cupper Prince claim are four llutCrop­
pings of nre breccia. On the edge of one of these a shaft has 

been sunk 300 feet, and ore blocked out on each of the le\'els, 100 
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ic ct apart . Ul1 the 200-fuut and 300-fuot lev'els tunnels have been 
drin'll illtu ulle uf the Ilearby lJrc buC\ies, and tile o rc partly 
I J! I ) d: l' d I. I tit l 1 n Ul 1<..' 1I [ t h l' ::. I..' I c \' I..' I ::. . The ,: l 1111 ) U II t () for e p t1 tin 
::. ight 1).\ ' th e \\'(lrkillgs ill the: llrin l'e mille i::. ':;35,000 . tOllS, 
;ll 1d the Z\nTagc assay is 3 .. ;() perL'cllt cupper, ur 71,2 lll)ullcl s ()f 

('I 'l ljlcr pc r tl)l1 ll[ \I re. \\ ' ith the ( Iii tl l) tatiol1 1)f( lCCSS uf C()IlC C Il­

tratiun (13 pUlIlld::. (lj c(lpper i!"l )111 (,; ll' 11 tl)1l () [ thi:-i (Jre can bc rc-­
\.',I\'l' red, makillg a tuLll oi 33,000,000 PllllllcJ :-i ()i cu ppe r fJ'()I~l the 
(11"12 already hl()d:cd (JlIt ill t he 11rilll'C mine . The t()t;ll vaiue iI i 
this ('op per at ~5 l'Cllt::. ;l pUlllld \\'( )u ld be $8,250,000, ()r 'll1 1)rc: 
tl1;ll1 the r ~l pitali zat i()ll (Ii the Cump a ny u\v ning all th e lllille s ill 
t h l' Dis t ric t. j \ 11 d yet the () reb u cJ i e s U Il the Cop pe r P rill c'(~ arc 
:--. t11al1 in ('{ ll11I )a ri ~t)11 \yith tll ose o i the 0 1(1 Reliabl e tJr C:? I)pcr 
(;i;lllt mill es. 

THE COPPER GIANT MINE 

A I >.! ~J IN 1 :\.l; tl.le Cupp er Princc O ~1 the nor~h i: the Copper 
(l l~1I 1t claIm, III the we s tern po rtlOn of wh lch IS one of the 

hrgest suriace sll llwin gs of ore breccia in the District, same hav ­
i1lg an area of approximately four acres. Borings with di a1110 ncJ 
drills to a depth of 600 feet have prove n that the o re continues 
tl) at least that depth. Th e amount of tunnel and s haft wdrk ill 
th e Giant mine is small ill proportion to the s ize of the ore body . 
,\ ::.hait s tarting in th e highest part of the outcrop has been sUl1k 

tl ) a depth of 200 fe e t. ;\ tunnel fmm th e gulch cO llnects with 
thi:-:. :-:.hait at a po int 12-tfeet below the surface. From the jUllc­
tilll1 lIi th e shaft and tUlln el tvV () drifts ha\'e been rUll in opposite 
direct iulls sl'\' l' ral hundred fee t into the o re body , These drifts, 
;l S \u' ll ;\~ the shait, arc ill th e o re brecc ia a ll the way. j\s th e 
( '1111]>('r (;iant ore hody ha s evcll a larger s uriace area thaq that 
( If t hI.' O ld ReI ia hI e the <1 c\'elopm el1t of 1,0(X),OOO tOllS of dre on 
l';ll' h 100-foot le\'cl 11 elo \\' the upper or leached zo ne call reBso n­
;[ h h ' he expecte d . 

THE AMERICAN EAGLE COPPER MINE 

A :\11 I,E alld a half southeast of the Old R eliabl e, and dn t he 
opposite side of the cany()n, is the A meri ca n Eagle tnine. 

The outcropping is a promiIl ent chimney or b low-out '"\those 
grec~i copp er-stain can be seen far away. A short di s tanc~ out­
's i'c1e of the ore body a s haft has been sunk to a depth of 300 feet, 
;11)(1 th e nrc body o pened hy crosscuts and drifts on the lOO,.. foot, 
:?OO-foot and 300-foot levels. The width of the o re body is about 
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:;0 ieet on each le\'e\. A considerable amount of ore from this 
mine has heen treated in the test mill, the average copper C011-

tent ()f which was over three percent, with some gold and silver 
value~. The .\mcricCln Eagle shaft has hvo compartments and 
m<lll\\'ay, is exceedingly \\'ell timbered, and is equipped with gal­
lo\\'s frame. duuble drum electric hoist and all accessories. The 
other ore hudic:-;, near b~', have not yet been explored. 

THE COMPANY'S OTHER MINES IN ' 

PINAL COUNTY 

T III'~ ((lll1paIlY uwns sixteen other mines, some ill Pinal and 
:-,lJll1e ill (~raham COUllty. which have oeell partly explored 

hy lllH!crgrlHlnd \\'urkillgs, but ill which the ore has not yet 
becll blll\.'ked uut for accurate measurement and sampling. 

111 the ~[1,\' ER EEEF mine there is a 100-foot tunnel and 
a -+O-I( lu t :-,h:lit. huth in urc. From the shaft a carluad of ore 
~l\' er;lgi ng 13; ~ pc rcell t copper and $12 in gol d all d si I ve r pe r 
t( III \\'a:-; t'~tractecl and shipped to a smelter. The outcropping 

(111 this (\aim i:-; large and the mineral straill 1l1()st marked. 

The LE.\D C'.\RDON:\TE mine is upened by a 130-fout 
tUl1ll e l and a 30-f()()t ~haft whidl pcnetrate a bucly of galena 
\sihcr-kad) orc l:~lrrying some gold and cupper. Shipments of 
thi~ (Ire ti l thc ~1l1l'lt('r at EI l'asn havc g-i\'cl1 returns of 35:-/,) 
lead, 20 Ill. , ~ih('r alld $10 per tUIl cuppcr and gnld. The char­
;l,'tl'l' III the Ilrl' gradually Ch;Pl,C,TS frum siIH~r-lcad to copper 
-;lllpl1idt'~ :1:-' lkptll i:-; attaincd. _\ large surbce area of this claim 
h';lr~ :1 ."l' IIII\\ ' st:lin - the "rllst," or ( arhunatc of lead. 

(lll till' C'( )1'1 1 1']( l\EFF chi III is a \'(~r ." prominent llutcrup­
pi 11,~' (' i l,:i II' pl'r -, ta i I1cd ore I JlTCC ia \\' h it' h has h ee 11 part I)' ex-
1,I"rl'd I)." :l s ll;llt alit! tUIl11el, 1)I ) th of which are in cupper urc. 
The l':dvtlt (II this (Irc hudy has 11()t yet heen deterll1incd. Frum 
:\11 "rl' 111)(1,\' ill ;llll1tller part of the Copper 1\ecf claim lcasers arc 
11(1\\' l'~tr;ldillg' (II',' 1'1)I1taillillg' 20 tu 30 [ll'l'l'Cl1t coppcr with gold 
:\Illi -;i h n \:lllIl'~: , ~hipI1H'llt~ t(l the ~l11eltl'r at Ila."<le11 are bei11g 
11\;I"L' rl·glll:lrl.', 

T h " \ 1'-, 1 , \ :--; (, J U I'~;: 1,1; 1 i 111. : I d j () i 11 i 11 g the ,\ 111 e ric a 11 E a g-1c, 
ILlS :1 l:tr.~'e )""\\'- (I\lt III' l'hil1ll1L',\' similar t(l mallY (lthers aho\'c 
Ik~l.'rihl'd, . \ W..!f, - lllllt tUI111el in llll the 1l111ulltaill side in the 
'1llIth l'll d Iii thl' ,1::il11hr(1 Easterll claim t(1 the 200-f110t Ic\'cl of 
the ,\il1nil.':lll J<::lh:!;;lc mil1l' l'llt:-; thr(lug'h the full width of the 
\ ' ('1:1-;'1\10 l,l:tiI11 --- !(;(')O rl.,<:t -l'~j>(,:-:il1,c,' a l)()ch' (If jCI\\"-g-rad e ure 
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72 feet wide, This tunnel i~ sen'ral hundred feet west of the 
main \'clasquez Ulltl'i'up, tu\\'ards which t\Vu driit~ 72 feet apart 
and fullu\\'ing the walb nf the urc body, !l;t\'e heen driven 50 
and 7S feet respectivcly, 

Un the K l~l Ii RO and the KI1\l BRU EASTEI\.N claims are 
strungly marked ()utl'fllppi11gS uf copper ure, hUlll uf which \vere 
Cllt into ill grading fur till' railruad, The I)cd of this railroad is 
in 2 to 6 pcrcl'nt cupper (Irl' fur 200 ieet u11 the Kimhr(l claim, 
N ear t his u reb 0 cl y a :-; 11 a f l has bee 11 :-; U 11 k 100 fcc t, h II t 11 U cl r i f t -
ing I.>rrrnss-clltting has yet been dune, 

THE COMPANY'S MINES IN GRAHAM COUNTY 

Til E upper basi11 uf C(lpper C'reck-the ca~;tern purtion uf 
tile CCIPPl.T Creek ).Iining' District- is ill Crahall1 CUUllty, 

1 n this part of the Cumpany's property the ure does nut occur 
in large masses or breccias, as in the lll\\'t~r basin, but in nU111-
ennIs h:-;sllrc "eins, in a different rlKk, knll\\'11 as rhyolite, or 
],;\:-;;\It. The:::e \'('ins \'ary from a mere seam t(1 IS feet, One 

\ 1'Itl h tr:\~'l'a]>1c lIn thc surbee a mile in length, ()thers can he 
tral'cd ,:;()U t() ,1nO() fect. The lIrc ill these \'l~ill:-; rUlls fl'l)m 5 to 
,;0'; Clipper a11d cal'ric:-; g(lld and ~ih'er \'alllCS , 

Tilt, I{( )Ll; II 1\ II) I·~I\', (lr Utl' C'hid mine has beell devel­
(Ipel! 1111 Illlt' Iii these \'cills, T\\'ch'C ;ll1d more years ago, whcn 
tilt' 1lt':\l't':-;t r:lill'll:tll \\'as (I,; miles di:-;tallt alld the nearest smelter 
illI11drl'(J:..; III 111ilcs ;\\\':l.", l'llppcr-g-Idd-sil\,cr ore frnll1 this mille 
\ \ ; I:' j1; l d~ l'd I III h l tr r ( 1:-; I I\·C I' 1'1) U g- h 111 (lUll t; \ i n t r ail sail d 111 ark c ted, 
1:I'I,n1 a :-;ilait 2,;0 ted dccp driits ha\'c heen run on two le\'els alld 
:1 \t'i 11 1.; j l'l't ill \ \' id t 11 c x 1)() S (' (I. 

1 l:t1f :\ mill-tIl the east ()f the I{()ugh Rider and Oil the same 
\cill i~ till' :--;]()U\. elliE],' mine, where a shait 22,; feet deep 

and ~I ,me sh( Irt drifts ha\'c npellcd a \'ein 2 to ;) feet wide, (he 
cll'r,\ ' ing- ,')()'. ; Clipper :\11<1 g(dcJ and sil\'cr "alues ha s beel1 shipped 
il"l)111 this millc , 

()n the I\()~SJ, ('( )1)jlr~l~ CL.\NCE, SU~L\lIT al1d (;RE'{ 
C( )I'I'I~I{ rlaill1s,:-;h()rt tunllels, pits and s hall()w shafts han' ex­
I )I I ~ l' d (lIT (I i 11 i ~ 11 g-r ad l', :-; I Iml' I Ii\\' 11 i c h ha s be c 11 Jl a eke dUll t u i 
thl' ~ l' I11IIUIlL\ill:-; (Ill hl'r~c:-; (Ir hI1ITII:-; :tIHI :-;hippcd t() slllclters, 

I h' ~ i d l' S t 11 e III i Il e s a 11 d r Lt i III ,..; C 11 U 111 era ted i 11 the f () reg () i 11 g 
11:lgl'S the ('111l1p:ln." 0\\'11:-; a large additillllal 1ll1lllher ()f mining 
claims, SCll1H' of \\'hit'h h;:1\'c prllmisillg :-;urfal'c showings, but on 
\\'hich little l':\plllrat(lry \\'ork has yet 1)('('11 d()I1C, 



Concentl'atlng I'\'Iill. Ore Train Unloading a Bins .\bcn·e . 

; 
I 

Lookl ng North Over Sycamore Flat, Near Center of Corn!pany' s Prope rty. Store 
and Office Building In Forpground. J'~mploy ¢ s ])\\' liiin g s 

and Power Plant In Distance. ! 
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SURFACE IMPROVEMENTS AND EQUIPMENT 

A \\',-\GON EO:\D, tr;t\'ersing the entire length of the Dis-
trict ancl connecting same with the San Pedro valley on 

th e \\'c::-;t. and the Sulphur ~prillgs \'alley 011 the east, was (011-

~ t rtll'tcd ~1l111e years agu a t a cost 0 i *,-~(),OOO or $,;0,000. Several 
11liles of this ruad ishc\\'cd intu the rock \Vaib lli almust perpen­
dicular l11uuntain sides. llranch ruads CUll nect the de\'el opc d 
mil1es with this main road. 

:\ c U 11 C e 11 t I' a tin g 111 i II (I f 7 t () 8 t U 11 ~ h u U I' I .\' cap a cit y. 11 car t 11 c 
center o f th e lower 1);[ s il1, has made it pussillie tu conduct ex­
tens iy c tests to determine the LlC ,-)t Ill cthod::-; of trea ting the ores 
frum the yariuus l11ines of th e Cumpa ny. The treatment l)f more 
than 12,000 tons in this 11lill ha ::-; dcnwl1stratecl that the ures of the 
di str ict are ideal milling ()res. assuring high-grade concentrates 
alld a high perccntag'(' ()f reroyery. 

The C0111pa11."'s 111ail1 p\Jwer plant c()n~,isb of two 100-horse 
jl(I\\'Cr boilers (coal al1d \\'l)()c! burncr s) . a 200-hclrse pClVvcr Cor­
liss engine. with fecd- \\'a ter heater. a 160-Kilowatt, 2300-volt 
(;cnt'ral Fkctric dYll;t1110. switchboard and all accessories. 

Pc)\\'cr is carried to the mill. to the principal mines, to the 
mal'iline slwp. etc., o\,er a three-phase transmission line, consist .. 
ing (If three hea\')' cupper \\' ires sUPP(lrtecl by steel towers, Trans­
inrllll'rS, lightning arrestors, 16 motors, a cnmplete lighting sys­
te111 f (11' 111ines. mill and all buildings are a part of this equipment. 

,\ railnlad t\\'(1 alld three-quarters miles in length, of 30-
inch gauge. with 40-11>. steel rails, connects several of the mines 
ill til", It)\\-('J' basin with the mill. Equipment consists of IS-ton 
1!. k, P()rtcr l(}co111llti\ 'c , X orc cars, locomotive shed. water tank, 
l'(la l hilh, loading bins, etr. The road is cut in the solid rock of 
the steep 1110untain sides, 

.. \ jl()rtahle power plant cOl1sists of 60-horse power clistil1ate 
enginc ;lnd accessories. This is llsed for running air compressor 
\\-hen the large power plant is not ill operation. The Company also 
has a numher of smaller gasoline engines for various purposes . 

.\ 111 ell: hi ne shop. two blacksmith shops, ice making plant, 
refrigerato r plant and a 31-mile telephone line connecting the 
various mines and buildings of the District with lvIammoth, 
\ Vinkelman, and 1-1 ayden, are owned and operated by the 
Co mpany. 

The water supply sy~tem consists of 3 miles of pipe lines, 
carrying water from unfailing springs to the mill and other build-
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illgs. A (,()lllTetl.' dal11. 2()}~ fed high and 131 iect acr()s:.-i the 
('anY()lI, creates a rescJ"\'oir holdillg 8,000.000 gallolls of water. 
This water is of c:\cl'llent quality; hoth for hoilers and dUllIcstic usc . 

.lncluded in the milling equipment are 24 air drills, several 
tons of steel iur same, air compressors and receivers , several 
thOUS;1lld icct of pipe, hlmvers, mille tracks, cars, cages, skips, 
hoists, cal.lles, pumps, etc. 

The COlllpany conducts a general store, or cOlllmissary, which 
does a large aile! profitable business. Among the .')0 buildings owned 

l6 

hy the Company 
arc boa r din g 
h () L1 S e s, bunk 
houses, a butch­
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pital, a complete 
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GOVERNMENT AND ENGINEERS' REPORTS 

N () c:\:Jlcrt llr layman who has \'isited the COlllpany's prop-
erties has e\'er doubted that they clJl1tain large deposits 

I)f copper. \\'rite to allY banker or business man at 'fucson, 
\Vinkelman, Hayden or Phoenix and he \vill answer that Cop­
per Creek is universally spoken (If al1llmg" minillg 111CI1 as olle 

of the coming big producers of _Arizona, 
But the hest authority is the United ~t;ttes C;U\'CrIllllcnt, fn 

\'ariotls official publications ui the U, ~, Gcological ~llJ'\'C~' the 
Cnpper Creek :\[ining Di~trid is pnl1llinently noted l)l)th in 
printed tc:\:t and 011 I11ap~ as ()ne l'untail1illg (kpllsits of copper, ' 
gold, ~il\'t?r and lead, It is thc ()nly locality thus featured in the 
cntire rangc llf the Caliuru m(lt1ntains, 

From the Company's pruperties call Iw supplied as great :t 

\"ariety of beautiiul mineral specimens as unc usually finds in an 
clltire :\IiIlcs Building at a wcstern e:\:jll1sition, The !l1l'rit of 3. 

mining pnlJlcrty, hllwc\"er, is flot tn hc measured hy samples, but 
Il.\- the (.?U.\NTrfY of ore, To supply C\'C11 SOO tOI1S a clay for a 
11)11g: pCri(H\ l lf years \'cry large h()clic~ 1I1ust he developed, It is 
h<':C;ltl~C the disintcre::;ted gc(J!()gi::;ts (If the U. S, C(wernment 
kll\)\\· that these large dcp(lsib exist at Cupper Creck that the 
District i~ gi\'C1l as promincnt a placc on official maps and in 
printed dl)(tlt11ents as tlHlsc districts which ha\'c already been 
fully financcd and equipped and arc n()\\" ~tcadily producing 
mjllilln~ ui ])()U1Hls (li C(l]lper c\'Cry year. 

\Ial1y mining engincers (If the highest standing h'l\·e re­
jlllrt('d 1 )1l \'ari(lus mines of the District. n()w uwned by the Cop­
per :-;tatc \1 il1il1g C()mpany, The Copper Ciant, Globe and Prince 
mines \\-erc ]Jun:hased irnm the ()riginal owners after final ex­
;tmil];ltilln 1)." I )r, I., D, I\icketts, une of thc hcst known engineers 
and lllil1l.' \11;IIJ;l,~'crS (If the Suuth\\'cst. 

III l()()() thc ()Id [\c1iahle mine. thcn ()\y-ned hy the Old Re­

li;t1dc C'IIJlIl<.:r C'll .. and only slightly dc\'clnpcd, was examined by 
Dr, \\'altn Ilancy \\·ced, noted geologist, author of "The Cop­
jlcT \1 illcs lli the \\'nrld" and publisher of the (i~iIines Handbook," 
llis rC'jll1rt \\";IS n1llst ia\'()rable thml1glwut, It concludes \'v'ith 
till' i(>Illl\\'il1g' statt' lllcllts: "111 c(lllcll1sion we are ahle t(l endorse 
tile prlljll'rty," There i~ "rca::;onahle assurance of 
thl' lkn'lllpllll'llt ;It ;111 carly date of ll1uch brger bodies of COll1-

lllcrl.'i:t! llrc," "\Ve cOllsider it possihle with the 
pral'tiCl' lli l'l'I)llllIl1Y alld the latest milling and mctalurgical 
ll1ethll(\s tll treat l)rC carrying :z perccnt cnppl'r at a profit, pro­
d til.' i ng the H'd Illeta I at a cos t of 9 }~ ce nb, may be less." , 
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Double Drum }<~lectl'ic Hoist at the Company's .-\nH'I'ican I<:ag'le ?\·lin .. ·. 
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rrHE ()\VNERS ()F T'HE PROPERTY 

T 1-1 E .:-; t( )l' ~h(\lders of the .Company, about 500 in number, 
l'OIlS\S[ nt bankers, professIOnal mcn, merchants, farmers, con­

tracturs and tradesmcn, a large 11t1111hcr of whom have visited the 

prl1pnt,\' DIlC {)J" 111ure times. The faith which Jlrst cau se d them 

tu inn?:-; t has gr()\\"ll as th e dn'c lup1l1 c nts ill thc Di~trict have Ul1-

(IWerl'd ml)r\.' alld l1wre oi its hidde1l w ea lth. The affairs uf the 

(()111p:IIlY :lfC :ldlllilli~tercd hy thc il )llu\\ing: 

OFFICERS AND DIRECTORS 

I'r~sl lieu t 

~I "\ETJN E. '1'1':\\', :'Ilillill g" .\Jall and La \\' )", ·r, 41J l\letropolitan Life Building', 

Milln,'apulis, .\llnn. 

JOHN ,-\. NEL:-:( )N, l'rt' sidt'nt Nplsol1 l:rothers Paving' & Construction Co., 

!13!1 Plymouth Building:, :'Ilinll f.apulis, I1lil1ll. 

8. E. .\t'C ,-\H TI!Y, Presidpnt .\kCarthy l'rodu ce Co., 227 North La Salle St., 

C hica go, Ill. ( 
,. ~ "I ... . "\. '. {.I 

/ 
( :: ' 

S. H. Hl'[)S()N, L:\\\'yt'l" Dirt'l'tor ,\l e tropolilHn Natiollal Bank, Minneapolis, 

~linl l., \-kl' l'rt' sidt'nl Swift C(l unty BallI" B"llson, "linn, 

. \~",h.tllilt 'l'n'IlHUrt'r 

\\'.-\LTEH 1)1,; L"\ Hl ' N T, :'III' \,,'hant, HE'al Estat", \Yillmar, ::\finn eso tu. 

Dlrt'etur 

( ~EO I{(;I': I'. ! )ul '(;L.\:-:, L,l\\'yt ' l', S2ti First ~ati(Jnal-::;oo Line Building, Min­

Ill' a p' l\ i s, .\ I i 11 n ., () W 11 (' \' 1 r 0 11 1'1 i II t'S i 11 D 1I 1 u t h Dis t J' ! c t; Pre s -

id l' llt :\lilllll'apoli s .-\thl e ti c Cluh. 

Dlr~et(lr 

.J,. ~I. .-\N DI·: H :-: ON, Farnwl', S ec r etary :\ e \\' London Farmers' E l e vator Co" 

:-;t" .' l't'tal'}, Iryill g CI'L' am E' I'Y Company, Hawicl" l\linn. 

('oJlsul (ill~' 1'~Il~'lnt't'r 

LE\\' T:-:; ,\ . LfC NH,\.\I, G1 }:l'lla t!\\·H .\·, ~"\\' Yo rk City. 

:HIIIlIl~' t'r lIud :\1I11111~ ]0;11/,:;111('('1' 

\V , C, STEUBING, Coppe r C r"l'!;;, A I'izon a . Hefl'\'('n('l's: \Vm .. A. Paine. 

Boston, Prt's. Copp!'r Hang'('; \Yaltl'l' Ha\,Y('}' \\'l'l' d, E, M., New 

Yorl.;:; HOJ'<ll'l' Y . \\' il\('h, ' 11. E . :'II., ::\litll1l'apol!s, l\Iinn. 
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Year, 

HWO 
1850 
1.'1110 
IB92 
19(14 

1915 

THE WORLD'S INCREASING CONSUMPTION 

OF COPPER 
Long Tons 

8,000 
50,000 

153,000 
310,000 
641,000 

] ,200,000 

DECREASE OF VIRGIN COPPER TERRITORY 

\\'hile the consllmption oi (tllqll"r has increased at this marvelolls 
rate thc nl'\\' territory in which copper mines l1lay he discovered is con­
c;talltly ,!..!To\\'ing smaller, about in the ratio oi the abo\'e lines inverted, 

In 1:\50 pradically all the J"c,L;ioll west of Lake ~richigall was virgin 
tnritory, This may he represcnted hy a lilll' across the entire page, as 
i, dl(J\\"~ : 

Het\\'t'l'1l l:\,~() and l~~O the gTeat \[ichigan copper field was dn'c1-
Ilpt'll, Il';l\'ing thl' I\l)l'ky Mountain l'l'giOII \' irgill territury, This and the 
)I t h l'I' un l' :\ jill l fl' d l' 0 P P n dis t ric ts III a y h t' r L' pre sen ted h y the i () 11 0 \\' i n g 
lille: 

Frlllll IK~n tn lS<)O the Butte di s trict and three 01 tIll' jHulllinl'nt .'\ri­
zona (llI'Pt'r district:-; were hrought to the producing stage, IC;L\'ing the 
rt'!]Llillill,!..! ('('PI'l'r ,'Il'l<ls of the wcst yet to lit' deH'lopnl. Thl'sl' Illay he 
rl'prt'selltt'll by a li1lc like this: 

Frnlll 101)0 to ]tJOO se\'cral nt'w deposits in :\rizun;t anrl :'lexico were 
")Il'llt'cl lip, lca\'ing' c;till a nlllllhcr IIf ullclnt'lopcd districts, which may 
Ill' indil';ltt'd hy thL' inll(l\ving' lilll': 

~ill\'l' 11>C)() and lip to the IHI'c;cllt timl' the Ill'W dncloPIlll'lIts have 
Ill'C11 l'hidh in .\rizona . .\('\'a<la, Utah, Nt'w ~f(':\ico, Alaska and South 
. \Illnica, It:alill)..! (lilly a few kn cl\\,11 COppL'r districts undc\'elopcd. mainly 
in ,-\riz"na, ,\b~ka, ~lcxico. Africa, and South :\Illerica, These may be 
reprl'sl'lltl'd hy a lillt' as iol1ows: 

Sint'C th(' ('ll'I.'tried age IH'gan (ahout 18~0) the consulllption of cop­
pL'r h;b dlluhl('d l' ln), 12 years, l'roductiol1 has\.;ept pace with COI1-

sUlllpti'ln up ttl tIlt' prescnt time only because of the vast mineral cle­
pnc;its di:,cIl\t'fL'd and developed in thl' \Ves!. The ag'(' of (,\l'ctrilication 
Iii railr,);lt!" alld power using' inlustrics has only fairly hegun, The de-
11l;11ld illr l.'11PIH.'I' is ('l'rtain to inerl'as\' from year ttl year, Hut the area 
ill \Ihit'll ulltll'\'('lopl'd l'Oppl'r dl'j111sits arc likely to exist is conc;tantly 
grll\\'illg c;1l1;t1kr, 

All known facts force the conclusion that prices for copper will go 
higher and higher. 

1'''l'yri,c:lil''d by :\lartill 1-: , Tell' , 20 
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Mine Ola. Reliable Mine 

D ...... .IART:MENT OF MINERAL RESOUh._t::S 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date May 24, 1957 

District Bunker Hill District ---- Pinal Co. Engineer Axel L. Johnson 

Personal Visit & Information from M. R. Biswell, Foremall.. ( Field Engineers Report. Subject: 

Location Sec. 10 -- T 8 s -- R 18 E. About 11 miles east of Mammoth on Copper Creek. 

Number of Claims , patented claims 
I V 

Owners Copper Creek Consolidated Mining Co. Lewis W. Douglas largest stockholder. 

Option to Purchase /$iSkon Corporation, Box 889, Reno, Nev. 
y/H. B. Chessher, President, Box 889, Reno, Nev. 
VM. R. Biswll, Mine Foreman, Box 58, Mammoth, Ariz. 

v 
Principal Minerals Copper ores, with a mixture of oxides, carbona. tes, and sulphides. 
Oxidized ores are malachite, azurite, chrysocolla and brocbantite. 
Sulfide ores are chalcocite, chalcopyrite and bornite. 

Present Mining Activity Exploration work, consisting mostly of diamond drilling. 
r " 

Geology and Ore Values See Bureau of Mines Bulletin -- RI 4006. 
At the time of field engineer's inspection on July 19, 1954, when mine was being operated 
and the ore milled, the mill feed was reported as averaging 2.2 % copper, and being 
about 1/2 sulfides and 1/2 oxides (See report of July 19, 19.54). 
M. R. Biswell, Mine Foreman reports that the average content of the ore, as found by 
the exploration work, is from 2.0 % to 2.5 %. 
Country rock is grano-diorite porphyry. Mr. Biswell reports a pipe of ore approximately 
2.50 x 250 ft. and about 200 ft. deep. 

Mi11iif and MarketinSoFaci1itieSi The old mill built in 19.53 -54 by the Copper Creek 
Canso . dated Mining . . • , and operated March to August, 1954, is still standing. (See 
report of July 19, 19.54) This is considered inadequate to meet the requirements of the 
mine, attar production is started, and plans for a new mill will, no doubt be madeo 

v/ . 
Past History See Bureau or Mines Bulletin --- R I 4006. 

See report of July 19, 1954. 

Mine Workings See Bu.reau of Mines Bulletin ---- R. I. 4006. 

Present erations, Company, at present, doing diamond drilling wi. th 3 drill rigs, 
:wo undergroun in the 0fd Reliable, and one on the surface. 

Proposed Plans Company expects to continue diamond drilling until sufficient ore has 
been deve~oped in the Old Reliable and the Prince, Globe and American Eagle properties, 
which adjoin the Old Reliable, to warrant the construction of a mill to treat the ore. 
Mr. Biswell estimates that close to 1,000,000 tons of milling grade ore has been develope 
in the Old Reliable, Prince and Globe properties already. He also reports that consider 
ation is being made to building this mill some where on the San Pedro River, near Mannnoth, 
and the LPF system of leaching, precipation, and flotation is being considered. 

Work done to date Company started work on the Old Reliable and surrounding properties 
on March 1, 1256. Work done to date has been as follows: 
(1) On the Old Reliable ---- Cleaning out the old drifts mn the Old Reliable and sampling 
Dia.xoond drillIng underground and from the surface on the Old Reliable, as shown above. 
(2) On adjoining Properties ----- Repairing drifts and 200 ft. of drifting on the Globe. 

- Dewatering the Prince shaft and sampling. 

\ 



CQPI 
HABMON If:. Kh-nS 
ChelnQal and FIeta11urgi~al Engineer 
5QeEast Culver Street 
Phoenix, Arleona 

HI'. LeU$ \'11'. Douglas 
southern. . Ari~on& Bani..: Bullding 
Tucsonlr Adz<>na 

August 19" 1954 

As li{r. if. T. Elsing v~r:y kindly has 0. ft~red to (J(Jfivey to· you a:n:tt 
ft:u"th$r suggestions I might have on Old Heliabl$ opef&tions" the following 
points a.re ofr~red for youreonsiderata.on. 

~. Due to the gra.de of th~o1!'t .proving to bf) $omevvhsot le:iu3 than 
anti~ipated, SWAll scale op~ratio..l1$ beoome mGt>e difficult to handle profitably. 
lheretor-e.- to pr¢vid~ incentive to e.n.large the ao.ope or ope.rat1on$sttrtio1.nt 
for ultimate ~um.p;roflt and ~ttra.cting neee$sary eaplta.l, theentue 
tonnage in the a.r~a should b.e~¢ompa$$f!Ri :i.n t.he g$.fl$ral ph.n. It not alrtady 
a,ranged,$Qm~ t$;ng1ble tie in snouldbe negotiated for d.~tintt~ tenus en handling 
the CopperPrinc.e and Globe- properti$S, eo that suth teml$oould be re11$d 
upon in ev~nt that developments Cit the Old 11e1ia'01$ become profitable. 

Some revised estitl18.te·s would Seem to be in oJ~derJ on tonnage, grad. 
and mining cost, £orea~h property • . .. It is undetts~0Ot\' . fI-ctrt i;pf0nnatlC)~ .S1lppl.1$d 
by-Mr. M • . J. Elsing in 19;1. that the Coppef' Prince and Globe pl'()perti.es mq 
be l'each$d by 3, 000 .f~~t. oftt1.nrJ.¢l from the Old R,eliabl~.M:Uling of sulphlG1. 
ore £~rn th$$-El two adjac~nt propertie$ might let,ar be done ~t the Copper Greek 
MUl. 

2. Asid$ from the above suggested scope, pla.n.rUtlg tor inoreased ~turn$ 
from a marginal ope~(tt:1.on di~~de6 itself logically intCl tlt!O categories,. n~ly. 

Ii. Ii DevelGping lQwered mining eosts 
B. DsvelQping prO¢'$$ses to prQdu~. tonns 0£ copper 

produots to sell at a higher prlce level tba.n usual 
mine ship.m.ents. 

I have rev:i.eW'$d my tQnt\er investigations dealing wtth the above categQr1es 
aoo offer these suggestion$~ 

A. There is some reae30nable hope that the Old Reliable 
i'line might be laa..oh$d in plae¢ wi't.bou.t actually breaking all 'tth. ore.. 
By suitable development ot lqoations fof' solutionentt'y and eoJ.a:tion 
this methcd., if successful .. would lOvler mine costs to a traction of 
present figures. In nOli of the low gangue consu..rnption of t.his Grea (** 



~,oll$(}tiontunnel alre$~ in a.t water level" and easy accessibUity of 
solution distributing poLi1ts both on th~ 100 level and the surfaee" and 
the dev~lopment of r-eagents to inerea.a~ penetrating qualities ot 
w~.t0r, this IP..ay be the prope'r . time and situation to re-open the 
proposition of investigatirlg further the lea,¢.hing of unborken ore in place. 

B. A few years ago I develo~d an ilnprovement .£Qr copper 
production of 99 plusperoent pur:tty, usingshre'dd~d tin ea,n$. fllhe 
pla.n 'im,,'! to produce material$uitable· for co·pper powder metaD:urgy. 
fi:ly p:roe~$S also can produce crysttJ.line I dense, flaky type rna. terial 
and 1!lhich$ettles verI rapidly inw8.shing. 

If there is $, suitable l1tarket outlet in the viest for such copper powder, 
it may provide o:PPQrtunity for increased :L."lcorne in your QP~rations. 
This treat~n't t'aquires special precipitating equipnent, such as a 
drum,; t1hereby the iron $cre.p :iscl@a11ed and maiuta,inedf':ree of rtl$t. 
Speoial precs;uti{;)XlS also f),re 'taken to pr(~1fent pr0e1pi tation Qf iron 
from solution, by hydrolysis. 

Another proc¢ss \'JhichI developed is production of redcnp:rou$' oxide, 
. CU20, using cementeoppex". True is $.ceompJ..iiSn:ed. by contro:ll($d 
oxidation. and requir¢s a specia.l !urnao:1.rt..g operation. Later, I locat.ed 
a P 11$15 1"$,$ 51 ve paint. m.alluiaeturing eompany in the ~)01,~th that lfla$ 

illtere$t~d in us5..ng such mate~l€!.l. 

There (l:re aclvan.te.ges :in p:t'oducing cement copper as pl"'eli:tn:1.119try to the 
above finished produets. g:;<:a.rJlples a:t->s pt)ssibil:i:ty 0 f 'Using various types Q t 
scrap iro:n preeipita.rrt, a.s well as emplQy:Lng dilute copper solutions of va.riable 
eomposition 8.S w01)~d be 'encountered in Old Reliable Wune Leachingope.t-at:l.ons4 
atheir. m~thods of produciI1...g pure oopper POt"ld£Il? require rather definite condi ... 
tions otsolution oonee:nt"t'ation and maY' not b€1 a.ppl:tcabl~ to the type ttnd$);'l 
eonrd .. d.e.ration. 

B€.fore th$ $Ulphicii.21ing etep is entirely a.bandoned in t.he flote;ti on mill, 
it $«h!Jll!lS bt,forthwhile to give further st~y to the specific oonditions that en:;rted 
in the lahoratl,);rrtJ t$stirlg, arid Joo consider itm.ysa.11d means of Gstablish:Lng the$~ 
conditions in the plant. For e:Kample, It is possible "chat fluctua.tions in 
th\1ll pH may have upset the flQtatiQn. If this is the ea..$~ tit larg~ cQndit.ioningor 
$Urge tank in the circuit just ahead ot oXide nota.tion, equipped with continuous 
pH meter,ahould aid st.abilization a.s well as to give qt ' possibleinlprovement L'4 
conditioning. ThtSl last item is. oonjec~ure,. but submitted for considerat£on. 
rrhues, it might be possible to achieve suiiicierl't :L':':provement in o)\:ide .flotation. 
to offs,t advantages of leaching the flotatiol1 tailings. If this inlprovement e.an be 
aehieved£eaaibly, the mUl could be operated as originally plafu'1e<i, and laac~ing( 
plane centered on the tJ.'tine alld d1llllp$. 

I1r. Dick King called yefrt..er-da~t ond gave a little rn.ore information on ( 
the copper powder pro¢~$$.'rhe inventor has demonstrated a spl;3cial leaching ( 
and eletltrolytie deposition method to produce copper p01.ro.er at highpu;rity 
and extZO'erae fineness of particle size; also the prooess 8,nd product have be-en ( 

('l'O:Ffl across side and not sure whether all words intaet. 



,') .... ..;-

cheeked by different $x:perte, aeeord:lng to ~Ir. K:ing~ A oopp®r property 
has been aequired. as source of ore. E:vident.ly 1~h$ group is looking for 
finan¢~w to handle this oomplete Pl"QOtlSS and mirdng prc;>perty. Othe~ aspects 
of the propcrsit:ion seem to be in OOmttlon wi theopper p~wder prOC®SS$S in 
general. A.S M:r. King is a.rl'"!a.nglng 1'or me to meet the :Lnventor, 1l~ a:rry 
further' information is received that se~llS pertinent I sht1,..U be glad to send 
it along in a $upplemt)ntal letter to your Tuo$on office. 

rfrustln~ that the aboV'e discussion may he of SOTfte help to you at 
t.his timEi> a.nd "lit.h my best w:l.shes !or your (:)arly return ·to good health, I 
reroe.1,nt 

Sincerely, 

COPY!ajl-l/6/57 (3) fox' Shattuck Denn Mining Corporation 
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fRECmiEo· 
DE!PARTMENT OF MINERAL RESOURCES '~1 ~EP 1 It 1954 , 

STATE OF ARIZONA n 

FIELD ENGI' NEER' S REPORT l~::!'T' MI~r.~,fM Rr, '10U~jCrc ~ i . ~ r:)f..
1 

~.~ .. ,::::.~ ~ \"::1'1\ H .. . '\ n t~ •• v I 
!~ _. ,; ':\.)1'.1'1;,'" A,.llONA f u ~.' ., ...,..~ . 

Mine Old Reliable Mine Date July 19, 1954, and Aug. 31, 1954. 

District Bunker Hill .. Dist., Pinal Co. Engineer Axel L. Johnson 

Subject: Fie ldEngineers Report. Personal Visit on July 19. In!. from Bob Ageton on 8/31. ' 

LOCAtion Sec'. 10 -- T 8 s -- R 18 E. About 11 miles east of Mammoth over a rough 
mountain road. 

Number 

Owners 

of Claims 5 patented claims ---Mineral Survey # 4059. 
./ ... . t! . \ >- , 

Copper Cr¥k Consohda ted Mim.ng Co. 1ew:L s W. Douglas largest stockholder ~ . 
Morris J ." Elsing, 95 Camino Espanol, Tucson, Ariz., Consulting Engineer. ''''-\:r~ 
Bob Age,ton 1650 E. 1st. St., Tucson, Ariz. --- Mine Superintendent. ~ ~ 
(At present time (Aug. 31) Bob . Age ton expects to finish up hili ~ork with the company 
in a few days, Morris Elsing is incapacitated on account of illness, arid Mr. Douglas 
wishes to dispose of the property and relieve himself of the responsibility) 

Operators Property closed down during the last week in August, 1954. Until that time, 
for the previous 6 months (approx), the mine w~s operated by the owners and x officials a,s 
shown above. 

Principal MInerals c~per ores---mixed sulfides 
Sulfide ores are chalCOCite, 
Oxidi~ed ores are malachite, 

and oxides. 
chalcopyrite and bornite. 
§zurite, chrysocolla and brochantite. 

Number of Men Employed Closed down on Aug. 31. None working. 
25 men working at the mine when it was in operation on July 19. 

Production Rate No production now • 
140 tons per d~ of ore production, when it was operating on July 19. 

V 
Geology and Ore Values See Bureau of Mines Bulletin----R. I. 4006, Gicc. this report) 
At time of inspection on J~uly 19, the mill feed was reported as running between 2 & 2.5 %, 
averaging about 2.2 % copper, and being about 1/2 sulfides and 1/2 oxides. . ' 

v 
Milling Facilities A mill was designed and built last fall and winter for the treating of 
from 200,000 to 300,000 tons of mixed sulfidepnd oxide oreq, which the operators deemed ~ 
neeess~ to remove from the ore body in preparation for extensive leaching operations of ~ 
the remainder of the ore body in place. The removal of this ore was considered necessary 
in order to create voids into which the remainder of the ore body could be broken up and 
leached in place. The mill was designed by Leland Vought of the Mines Exploration and 
Development Co., 2000 S. Freeway, Tucson, Ariz., and .. assisted by George Roseveare of the 
Arizona Bureau of Mines, from the results of a mill t~st thAt was made on ore, which was 
considered to be representative of the ore to be mille'ti. 

Mill had a capacity of 150 tons, and the ores were treated by flotation with the 
~ use of a sulphidizinf agent. Mill consisted of a 50 ton coarse ore bin, a 150 ton fine 
ore bin, a ~aw Crusher, a Cone Crusher, a 64" Marc~ Ball Mill, a 48 I' Classifier, 4 Denver 
sub A flotation cells for the sulphide unit, and 6 Denver sub A flotation cells for the oxide 
unit, attachments for adding sulphidizing agents, a l6'dia. x 10' Thickener, and an Oliver 
filter. Concentrates were trucked to Tucson, and then shipped by rail to Douglas. 
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DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 
Page 2. 

. Mine Old Reiiable i Mine Date July 19, 1954 &. Aug. 31, 1954. 

District Bunker Hill District, Pinal Co. Engineer Axel L. Johnson 

Subject: Field Engineers Report. Personal Visit on July 19. Inf. from Bob Ageton on 8/31 •. 

Present Mine Workings See Bureau of Mines Bulletin --- R. I. 4006. 

Past History 'See Bureau of Mines Bulletin - - - R, I. 4006. 

Mine efations of the Com any -~-- March to August 1954. 
'~ng operat~ons 0 the company were con uc e from the 100 ft. level of the 

mine. Operations consisted of stoping out certain sedtions of the ore body in order to 
creath voids and provide room for the broken ore in the future planned '1n place'leaching 
operations. 2kxmJm Mihe was operated two shifts, 6 days per week with about 18 miners 
working in the mine. A mucking machine and a double drum slusher was used, the ore being 
trammed out from the 100 ft. level adit in ore cars and dumped in the crude ore bin of the 
mill. Operations closed down the last week in August, 1954. 

Eilling Operations of the Co any ----March to August 1954. y-

Accor ing to Bob Ageton, Mine Superintendent, t e .ore s~ple on which the mill 
test was made, from the results of which the mill and the milling operations were designed 
and planned, did not turnout to be a representative sample of the ore to be mined and 
milled. The ore sample tested was almost 2/3 sulphides, the remaining 1/3 consisting 
principally of malachite and azurite, which ·was to a certain degree amenable to flotation 
with the use of sulphidizing agents. As mining operations continued, however, the 
character of the ore changed to about 1/2 sulphides and 1/2 oxides. The oxides, moreover, 
also changed in character. Instead of being mostly malachite and azurite, more or less 

. AMenable to flotation with supphidizing a~ents, they changed to ~ mixture of these oxides 
with brochantite and c~soco1la, the latter two not being amenable to concentration by 
the se methods. As a re sul t , le s s than 25 % of the oxide s were recovered, and the overall 
recovery dropped below 60 %. Mill feed averaged about 2.2 %. Concentrates, at first, 
ran about 27 %, then later dropped to 22 %. Concentrates were hauled to Tucson, and then 
shipped by rail to Douglas. Operations closed down the last week in August, 1954. 

Reasons for Closing 
(1) Company was losing money on their mining operations, due principally to the 

low mill recovery, and also to high overhead. ' 
(2) The illness of Morris J. EtSing prevented him from taking an active part 

in the planning and the administration of the mining operations. 
(3) Lewis Douglas is reported as not wishing to assume responsibility for :tiaE any 

future mining ope'rations. of the company, due to lack of time to devote to same. 

Future Leaching Operations In Place ~ 
According to Bob Ageton, Mine Superintendent, the O~d Reliable ore body was 

considered to be ideally suited for leAching broken ore in place. A small amount of 
sulphuric acid would be mixed with the water t o start the leaching process. After the 
leaching process was under way, it would continue ~thout the addition of any more acid. 

Water Facilities Company had a lease from Phelps Dodge for the Blobeshaft, 2,OOOft. N., 
with a capacity of JO g.p.m, and of the Copper Prince shaft, 2,000 ft. NE., with a capacity 
of 10 g.p.m. A reservoir on Copper Creek would also provide an additional supply of water. 
(Also see Bureau of Mines Bulletin R. I. 4006-- -p 8) 

Future Plans Owners wish to ~ell or lease the property to some large operator. 



N d rt r, ' Q 1. . 
I flfQrtT\ltIQI1 ··· from ;'---'"- - .. --- -=--- .-=--,-:=-- - ---- --

6013 Wa.t 44th 4v t Wb .tridg_, 
Addres$ : ___________ -..,.-__ 

2. 
1>LD RELIABLE & SURROUND AREA ... . . :' f",IWtt"., ·9 • Mine-: __ ... ____ : _ _ _ ._ _______ . . ____ ~~ 3. ·N(). of Cla ims - Patented _______ __ . __ _ ? _ _ _ _ _ 

Unpatented_ N_c:>_~ }_nformed~_ 

Location.: ___ ._.sl~"' __ I8S_Rl~ ___ ~~QP.rJU~. CREEK ___ ~' ___ " .. ___ ,_ . _---., ____ .... ____ ___ . __ 
. , 

8. , Addr~ss : __ _ .-R..ImQ .:.N.iV ADA..~ .. _ ____ .__ __ 

9. Operating Co_ :~QCCIDENT~_MIN~~_~_J;ORr.ORATI~...! 
10. .Address : _ __ ._ ..... 6Q7_3 ~EST 44th~~_e:..~ __ Wh~S.~J..Q..g~ Co lor_ do -'!Q.o33 _._. __ _ 

11 . President :_.~ . __ : ~. _ .. _________ _ ~ _______ _ _ 12. Gen. Mgr : :_. _ .. .. __ : __ __ __ . 

13. Principal Metals: ._ .. _ . ___ , _ .. ______ ._~. _ ___ ~ __ .14. No. Employed : ___ .. ___ . ___ ~_ . __ 

15. Mill, Type & Capa~ity:_" _ _ ._._ . ________ -:-___ ~ ___ _ . __ _ , ~. _____ .. _. __ . __ _ 

16. Present Operations: (a ) Down 0 (b) Assessment work 0 (e) Explorat ion I!J 
(d ) Prod'uction 0 (e) Rate ____ ... _______ tpd. 

17. New Work Planned : 

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

---------~-"---.-------.. - -_. _ .. _--------
Rave staked a large area mostly to the north and west of Mise!. Not.es:_ _ . _____ . ___ . __ . __ .~_____ _ ____ . _ __ .. __ ~_~-

old reliable. - ----,-----_._- _ .. _-_. - - - -_._---
Allen J •• jer in charge, but on vacation. v'Dave MeGee of Little Hill. Mines has 
-~'~""'-'-.-.--'--'--'.--. --- - --

3 employe-e" dOing doz i ng etc for Occiden ta'i. Most of the geological work is. 
-----~.- -- -- _._-------_ .... _._-- --

---- ,:-------

., 

1-30-69 

(Signature ) . 
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].TOTES ON 

OLD RELIABLE MINE 

BUNKER HILL DISTRICT, PINAL COUNTY, ARIZONA. 

Sl Irv1. B. Jorulemon No uembe7' 2, 1951. 

The B;,n,"ker- Htll O~ Coppe.,. ~e1r Dtst.,.i,ct is 11 m tl es by steep 
-road no,.-thea.st of Mamma th, a vi11 age on the San Pedro Rive.,. 22 . 
• tl •• by htghl«ly from the Hayden smelter-. The pr-ope~ti(Js a.re in, 
htgh htlls separoted by deep, steep-walled gulohes. Ifhile fatr-
s'laed @raeboates have been known. 1'0.,. S6lJe7'a1 years, the only suc- ' 
.oessjUl opereatioll W8 that Of the Ar'tzona. Molybdenum Oorporo.tton, 
/'1'0111. 1933 to 1938. Attempts to mill ooppe.,. 07'-6 rn.any year-s ago 
wr-e unproj't tabl e. 

Soar-tty oj water- and tr-anspor'ta,tton dtlltcu1ties have been 
141YJflly T'esponstble 1'0-" the dtffioulttes. ilhile ther-e a'f'e 1a.1Y/6 
fl G8h .flows 'In the 7"a iny season, the onl y st7"eOln that jlof.1)8 through­
cmt th~ liN,. t., (]oppe7" C1r'eeK, .1Ahtoh is ha7"dJJI mo~ than a, t,..ickle 
in dr-y 1I#JQ,~. 2'he 200 ton mill Of the molybdenum ope7'atton, on 
the Chtlds Aldwinkl f!J group, was suppl ted with L1ater' from a small 
.dan on Coppe.,. ·(Jrteek and jrtOM pumping the old Prince Shaft, nOld . 
Ofifted by Phelps Dodge Cor-poraa,t; ton. It tvould no t be saJe to ftguNJ 

' O~ tJl1,y OOlls'l'tU:7'able looal wate~ supply without storage fo", mor-e 
than thr-ee mon ths oJ' the yea.,.. 

(}eolotl1.! and Or'ebod tes 

'. .. ... . , .Ih the Copper' Crteek aNJa, a large mass of metamo'f9]Jhosed 
o.n.destte tu/"j, lava, and b7"eoaia 1.8 intruded by g~odf.o,.tte. Shale 
Gnd 1 imestonear-e founA tn places, but do not enter' into the present 

. piotu1"ffl. 

"'-_, '. >~;~>~; " "': . " Minerul t.atton is in a 'f'e11Ull"kabl e group oj br-eoo ta pipes or 
' )" '.~ 'oktmnellS, at fN,Dtu-,.e f,n,te7"8eottons 0.,. on aJ'I,destte-dtor-tte contacts. ' :> !be 1b7'6CZU of Hines ,.po,.ts that 125 oj these pipes ham been fowuJ, • 

. ,;,j~v·. They va71l j1"Otn a jew feet in d iamete,.. to SOC feet in longest dtmens ton. 
. . .'fI'ra,gmellts tn the ptpes aNI al te7'6d andesite or dior-ite. The 1008e 

4"emeA t ing 1n4ter-taJ. '&8 qu,a.r-tz,. serie 'l te and I!Ulph taes of ooppe", iron 
and 801Jlettmes molybdenum. CAlli 10 0,. 12 of the pipes, most oj them 
on Phelps DOdge groand,haDe been ae~eloped, with wtdely Da~tng 
r.BU1. ts. eRe, . on the c:h tlds-AldWtnkl e fJrtoup, con to, in.ed S6fJe7'al 

. lturld,r-ed thoUBamJ tons of good ooppe1'-l1Wl ybdenum 0 r-e. The 01 a, RlBl tabl fI, 
Ane,.toan Eagle, ' and five pipes tn the Globe an4 (Joppe7' Pri,notl olatms 

, (Joatatned . ooppe.,. O'NI of jat,. gN1Ae. The SUpe.,.f,or-, Mtohtgan and 
}{tnAttBO~Q, ptp8S had onlll t1"On sulphtae, with praaottoal11l no ()oppe~. 
~re 1,8 thflNll'o7'6 no gfmeTYJJ. 7UZ B as to ",hat wi,ll uncle7'l ie the tr-pn 

, s'tcztaed bNCota. outo~P8 • 

.A~ a 'depth oj ,fTtom. 200 'to 800 or- morae feet the pipes sh.,.tnk in to 
. O]}fm'; ft8~1'¥J$,pQ,"ill! ~tlled 18tth qua~tH and PY7"tte. 

l . . , 
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~v.loped and lbssible Ore, CUd Reliable Chimney 

The Old Beltable has be8~ d~velop6d and partly mined - ~m two 
tw&nels, the 100 Level, 150 to 260 feet below the su7"!a.ce, and 200 
L6"e1, 100 jeet 4eeper-. The Upp9,. tunnel developed an tr-r-egular 
b~oia, mas. about 300 feet long by a ma:timum of 225 feet wide. The 
outONJP tndtoates a possible lIl.a.ztmum len.gth oj 500 feet. The deDe­
loped. D7'fICota on the 200 Level, 0.8 shO&4Jll on mapB, is 380 feet lOllg 
by 235 leet maztmum width. J1Bsa.ys 8ho~ on the mapa in U. S. Ibreea;u 
01 Hmelj Repo rt oj .1hlHJst igat tons 4006 a»B1¥J-(}e 2.05% copper on the 
100 Level and 1.35% ooppa.,. on. the 200- Level. 1h. obtain. tng these 
al1ero{}9S, high assays lJer-e thrown out, al though lenses of rtch 07"6 
aN motA to ocour. The" ra iae fr'Ol1l, the 1 00 -100 t 1 eDel to surface 

.~ ~ ~ven . in gr-aile, wtth a 0.31% band fr'om 43 to 98 feet 
aDol16 the level. J:noludin.g this band, 't1te ro,ise (l1)67"a{}ed 1.28% 
aG1Jpe~ fo.,. l33 feet abo". the 191)111, and 0.4% from 133 to 260 feet. 

_ The uppe,., 1 ean mcr,teriaJ. was o:cid ized and 1 eaohed. Ore doum 
to 0,.. below the 100 level was partly enratohed, with oopper in chal­
eopyrttt., bomite, chaloooite and a 1 tttle malaohite. The 200 Level 
1MB la,7Y/ely tn pr-tmar-y sulphide. 

The ,.tohest par-t of the ore on both levels was par-tly mf,n,ed 30 
to 40 1If1O.1'8 a,go . 'in aJar-in"kage stopes. A cons ide1'abl e tonn,age of 
bro 'ken. 0 r-e N1RIa. tM f,n, the 8 t. pes. 

An appr-oztaate estimate oj O'Ntl tn the Old Rel table Chimney 
follows: 

7b tal 0Ni, in.clud'tng that m i,n,ed 

AbO t16 100 Level 
100 to 200 Level 

2btal 

540,000 tons 
370, 000 " . 
910,000 tons 

1.25~ 
1. '70% 
1.44% av. 

Or-e Broken (from stope maps and sect ions) 

100 LelJel 
200 Level · 

7b tal 

B1"O ken Or-e 7'elna ttl ing tn .to pes 

100 Leuel 
2()O Level 

!lbtal 

.08;000 tons 
12,000 n 
70 I 000 tOM Grade un,1t"nozm 

19; 100 tons 
2; 900 " 

22,000 tons 

2. '17% 
1.67% ? 

(ABsays (J~ average of B. Of M. ohute and grob samples, 
omitttng on.e 9.82% sample in 100 Level stope.) 

Rema in, ing 7:.Jn,bro ken Or-e 

100 Level 
200 Level . 

~tal 

482,000 tons 
~8,000 " 
840,000 tons 

lCJ2% ? 
1. '7% ? 
1.4% a~. ? 
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Jlhtle thts 6B~ima,t8 '£8 apPr'Ozimate, tt shows about ~hat mall 
be ft:JJ.eoteC! tn .the 'Old Bel tabl e oh trnney. ., . 

Trae4tm~n. t of Or-e 

filfJ7"e a7'e tl40 posstbl e m.ethods of reoou",.tng the oopper- from. 
the Old Re1-tab1s OT'¥J. The jt.,.t, whioh will be 810w and comparotively 
tIle:t:penstu", would be to und61"OUt ana OtW6 the ON abolXJ both levels; 
place iM 07'-e tk4t ts draawn on heaps fo", 1 eaohingj and late,. on to 
1f1Ct!tA the ~tntng b]1{)Ken. 07'6 in the stapes. The ' second tt10uld 1xI 
to atne all. available 01'6 by a ohsap oaving method, build a flotation 
m~ll tn whtoh a high ~aove~ Of the oopper ~uld be made in a .,.toh 
oonoent~te, and ship the ooncent~te8 to the Hayden smelter. After 
1I1,tntng ts oompleted ther-e ldOuld be some soavenging reoolJery by leaching 
the 1"'e1natAtng lean broken material in plaoe. 

Leao h ina tn HeQJ?8 and Unde'llr-ound 

J;j tlul fi~t method oj t7'fJatment is sel(loted, the fi1"St step 14ill 
b. to ~tne a tht~ to 4 qu~te~ of the ore by the cheapest possible 
method, and to pla.oe the Q1'al4ft o,.e on leach heaps tJn the hillside 
below the mine. At the same ttme the small dam aaross Coppe~ Cr-ee'k 
should" rwbutlt, and tj possible [Jermisston should be obta.ined 
j1"'fll4 Phelp8 Dodge C'8",oNt ton to pump wate~ from the Prtnce Shaft • 
.All tWCJ'ltlbl. wat.,.. should, be dist.,-ibuted ouer the 07'e heaps, an.d 
"",tg,. oOl1ltngoat at the lOIN.,. end of the heaps should be run through 
laande1"'S ,fo,. P7"6ctpttatton oj the dtasolved ooppe~ on SOT'ap troll or 
ttn cans and then ~ed back to the dump. 

The,.. wt11 p1'VJba.bly be 1 tttle solution oj oopper in the first 
yea..,. 0,. tt.io, un.ttl o~t@ttQn 0.1 the dump mate.,.ial has a good sta.,.t • 
.Ajte,. tI«> 71641"8, NlCOlle-,.y oj Ooppe,. shtJuJd be substantial, inor'easing 
to " mo:t.nun in thr-ee 01' lour- year-B. 1!he o~tdatton of the dumps 
oj the old tunnels propes that a la1'Yl6 pa.,.t of the copper sulphia6 
t. Qztdtzed tn " JAJ year-s to sulphates that LJill be soluble in L)4ter 
",. in j"..,.i,o sulphat. solution iha.t ts formed in the p1"'ecipitation 
l~~~. . , 

Tf1 tB P1"eOflS8 ts eubatan t tally the same as t ha, t used a t Rio Tin to 
in Spa til. .fo", '15 1Isa,r-s 0.,.. rna r-e. 

Art.,. pT'Ocluot ton. j7e0m the heaps bflgt1l8 to jall off, the Bolut tOM 
ocn lH/ pumpfJd to the ocwea outorcp and the NPna. in ing broken ore 1 eached 
in. plOlJe. Alte7"n4tton o/letWhing between dump8 and Wlderaground 14tl1 

. gt'06 bowh 11UJ,te~ta1s a ohanoe to oxidize. The eventual 1"eoo7:Je7"Y, based 
on leaohtng operottona at the Ohto C'oppe,. CompQ1lll and elsewhe7'e, should 
be" at ltlQ.8t 60% oj oontained oopper-. 

'!'he oa.pt~al ezpendtta7'e NqUiNKl for- this leaohtng operation. will 
depend on the ciesi7-ed 80ale of oper-a.t ton.. Ij desired, it could be 

.. held to , (I'low ftgur-e by" starting on the uppel' level only and min ing 
shout 100,000 ton.s at ~2000 or- les8 per ton. Pr-eparotion of the lot.Jer­
lftvel could come latfl". Lea,ching oould sta.rt · before' all thia tonnage 
' 1-8 min.ed. The ezpe1l8e for a small dam, pumps, pipes, la;u,rW,er-s, etc. 
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should not eroeed $200,000. The small orew could 1 ive in Mamma the 
Phe to tal oost of comi1lg to modero.te PNJduotion is 8S.t imated at 
not to exceed ~OO,OOO, and it might be $300,000 o~ less. 

~ it is deoided to oome to JUll p~duotton mo~ quickly, the 
amount of 07"6 pla,oed, on thft heaps would be doubled, and a laT'{Je~ dam 
would be built to provtde a lon,ge~ season. The initial expense 
might then be $600,000. 

If, as e:cpeoted,wat(l1'- supply unde7t the less oostly plan will 
permit oirculating an average of 350 gallons pe~ minute fo~ thr-ee 
month8 tn the yea.,., with a 7'ecover,; of 4 lbs. ooppe~ per ton of 
water-, the pr'Oduotion lOOuld total about 900,000 lbs. · ooppe.,. per- year. 
2'btCll produot ion. from 1 gaching down to the 200 Level, be th on heaps 
and underagr-oun.a, may amount to more than 15,000,000 lbs. copper. 
The totczJ. cost e:rolusive of depr'6Ctation. of the $400,000 or less 
pr-epaNltor-y expen.se should no t exceed lS cen. ts pera pound of oopper, 
which will in.clude 5 oents for hauling, smelting and ~efintng the 
oopper- prec tp ttates. 

Plotation 

The second plan will involve building a mill with a aapacity of 
. at least 500 'tons of O~ per day. Unde7t p1"esent conditio~ this 

wtJl cost at least #1,000,000, and material will be ve~' ha~ to 
obtain.~ · It will be neoes8a~y to use all avaiia.ble tooter, t4hich 
may iAtI01ZJe an addition.al e:cpenditu~ Of 1100,000 o~ mor-e. Mine 

, p7"'flpa,Nltion would cost at least $100,000, an.d an expensive housing 
pr-oJeo.t may _ be neoessa:r-y. 

. , 

2b Offset the lo,7!!le inittaJ e:r:pense Of $1,200,000 to $1,500,000, 
T"fIOolJer,; will be high.,.,.. Hr. E. V. GiTJen., Of st. All thony Min ing and 
~v.lopment COmpany, Ltd., obtatned an ave~ge ~covery in four ' 
laborotor,; tests Of 81.15% oj the total oopper in a 25,89% oonaentro,te. 
Recovery at the rote oj"near-ly 3,000,000 lbs. copper- per year' could 
start in" the tht~ yea.,., if materials for the mill are available. 
The cost, a.llolAJi,n,g $3.00 per- ton oj 07'e for mining and development 
and #3.25 for mill tng, and a.j'te-r allowing 6 oents peT' pound for­
t7'eatzn~nt of concent1*'ates and 7'e/ining, should be in the neighborhood 
'.120 oents peT' pound Of copper • 

.An tWded advaJltage oj brlilding a mtll at the Old Rel table would 
oome jrom the fact that the ope~to"'8 would be in an ezcellent positton 
to taKe a lea,a6 on the adJo inin.g Phelp8 Dodge praoperty, which 008 
developed. n.ear-ly 400,000 tOM Of 2.67* ooppe,. orae. The Old Eel iable 
and the adJoinin.g Phelps Dodge p7'Operttes togetheT' contai.n about 
35,000,0001bs. Of oopper reoolJero.ble by flotatton. . 

, .zn lJtew of the pr-esent aoute shortage Of mtneN3 and of oonstruct ton 
ma,te7'iaJ.s, the plan Of leaohing a qua.,.ter Of the o,-g on heaps and 
leaohing the raest in place seems most feasible. 

:rr-a, B. J 0 1'a.l timO n ' 
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IJWiRODUCTloN . ' 
rrhe old Reliable copper mine WB:S first examined byHarlow~. D. Phelps, an 

engineer of the Bureau of 1iines, in October and November 1942~ . . in compliance . 
with a request from the lNar Production Board, which furnishe'd copies of assay 
maps of the 100- and 200-foo.t levels and requested that they be check-sampled. 
The author and R. tl. Grantham and W. D. Hughes, engineers of the Bureau, made 
a second and more detailed examination later, after a number of manways had 
been opened. that_ were ·inaccessible when the first examination was made. 

Y ' The Bureau 'o{ Mines ~ill welcome reprinting 
following footnote -acknowledg111ent is used: 
Mines Report of Investigations 4006." . 

Mining engineer, Bureau of Mines. 
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Accessible mine workings vvere sampled and mapped during- this later examina­
tion. A third examination was made by Charles A. Kumke, Bureau of iviine$ 

,engineer, from September 17 to November 6, 1943, when a vertical raise ex­
tending 260 feet from the lOO-fo9t level -to' "the , surfacG and passing through 
the approximate center of'the or"e~"-bodywa's·"sampled. 

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

,.In its program ,~· .. explor-a:t~n:··of; miooral',::,:(teptysi t'g',':,: trhe:·~c,crn"of · mnes , 

has its primary objective the moro.,.,effectivG, utilization of"our mineral re­
sources to the end tha't'they make 'the greate',St 'po'ssible "contribution to 
national security and economy_ It is the p~l~cy of the Bureau to publish the 
facts developed by each exploratory ·prbjedt as' "soon as practicable after its 
conclusion. The liIining Branch, Lowell B. LIoon" chief, conducts preliminary 
examinations, performs the actual' exploratory work, and prepares the final 
report. The ,Metallurgical Branch" R. G.'Knickerbocker, chief, analyzes 
samples and-... p:~rforms beneficiation tests. 

" " _ t ~ ., ..... ,. ~ • A .. '\ ..... '" f ... II 4 ~ ~ • '., , 41. "i 4. Of' I • ,. ... '" •• 411' 

Special acP:dov{I~dgnierie ·i5 "dt1~ 'J; ~H~ ·~qd~~E3.;~c11ief, :,:~~~,rig :Br'anch, Tucson 
Division of the "Buteau ·of·M:rrte~; "vt11c5 "dli~cted·;th:b £:u1!c:cion df the IvIining 
Branch in carryfrig "out 'tHe "friv~$t:tga:t:ton reporte'd in ' this p:3-per ." ,$ampling 
and surveying eff 'tHe 'OId "Rcilfa1:ilE5 ~ntlrte 'Wc:!s -done by ' the ,autho~," Hti!~low D. 
Phelps, Chas. 1t; iI{~e / "Rc5tJ6r'-e 'f.Gtcrrttl1a~,~ ~~.rtd .. tr. ' D. 'Hughe's ';, a;l~ }~ning engineers 
of the Tuc son Division '\jf' "t;HEt ·Hl.lr~.:tu: . • . ~, " ' '-: ,'," " . 

" -
~ -. t# • ~' .. t .* ...... , " ~ .. t , ~ .. ". ,. _~ ,. ( f ••• III • ,. ~ .~ • ,. .,' i t , ~ , ... , ~ • j. 

Chemical a:rta:lyse~ ·or-san1p1:d~ ·tc!k~r1 by· 't11E! ~BUl"ectu; , incl:Udeti. ~,nthis paper, 
, were made at trte 'BurG'attr's ":ra'boratdr'y; ~Rertd; 'NfN:J un"derthe diX"ection of A. C. 
Rice, acting sllpcrV:Lsfrlg "erlgl:rie~t .... 'Meta:Ilurgfcal 'tests were:'per'formed in the 
Bureau's laboratory at Salt Lake City under the direction of H, G. Poole, 
engineer in charge of the ore-dressing unit. 

'. LOCATION AND ACCESSIBILln 
; . i. ~ ~ - .-' 

The property is si ttia~t;ed in sec'. 10" T~ S S'.', R. 18 E" Gila and Salt, 
River meridian and base ITrie ,in 'tl1e 'Copp,e~' Creek area of the Bunl{er Hill 
mining district, Pinal Co'llrit'y, A:r'fzoria • . ',.' :, ,", " ' , " .• " 

il ' . " • , 

~ Access to th'e propert:y 'fs· "iYdm l~~amm~tl-; nor'theasterly bY,f]- mi1.es of 
narrow, Winding, unimproved "r"oad; W1"ii'c'h in a number of place's has 'steep grades 
but is passable by automobile throughout. ,The town of Marnrnothis in the San 
Pedro River Val18Y on Statu Highway 77~ It has a popUlation of about 500. 
Winkelman, 21 rnile~ , nortt) of: Llarnmot,0 by, state' Highway 77 and 35: mi+es north­
west from th'e mine~' ~s' \~,J:ie';' nearest rail 'point, The:, Hayden,:6opper '-smelt"er of 
the American Smel t'i~g ' .&~ , R~f:Ln~ng.,,,q? "i's' ,~:' ~~G !r'otn"iIlinkleni~~;. ., ", 

,: PI-IYSICA~')~'EATURES iarID :CL:n!:ti.rE, 
I -, ~ .. t. ' J!1 " . ~ 

The area l~ which ths prope'x·ty lie~" i':s ,L~~tlr ,t11e n'6rthwesterri margin of 
the Ga~{uro IvlcXlntains, ' which ar'e' fla'nked on thC<Vl~st, by th~ San Pedro River 
Valley~ . .a.nd, ()a~·th8 east by Aravaipa Creek.·-.... -In",·thevicinity 0-1 the,Olcl Reliable 
mine the top'bgraphy is rugged. Altitudes range from 3,500. fe'et in' 'the bed of 
Copper Creek to 5,,650 feet' at the ' to~. ?f ,a prominent 'le-i.va 'floyr. , : -

1312 - 2 -. :," 
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Copper Creek is the main streanrdf the area. I Ash Creek enters it about ,.:" 
it mile downstream from the mine. Both· 'creeks occupy narrow ,steep -' V-shaped 

, c<inyons~ .' . 1', 

The climate of .the .r©giog i q · s~.r,W.?-riq., ..r~.?-J0f~11 is said to average 18 
to 20 inches, annually. .Reco,r~ed tempe;ratures range from 110°F • . to 8° F. 
Snow falls occasionally during the 'winter. :1'11ere a'~'e no cl'iiniticobstacles 
to year~ar6u.i1d o'oeration,,: ' . ' . .. <' . 

, ', : to ,'" . 
• 'I"' . - ~ , - .:, 

Vegetation i~·r~p~~~~ 'a~do'f ·a semid~~~r{.;~rl:ety:'··;': :The~~:\i~· · nO- "tiIDber 
suitable for mine use in ~the area. . . CI · 'I .~ ." ".' ' •• ;,, ":, '" " ,.Cf.. ... ..'. ' 

HISTORY AND PRODUCTIO~L ' .J . '. .;~ ,:, ·~-' .. i' .. ~., ~ •. 
. "';'. 

LO~E:;.~l~n~l).g , .• cla:ims .'w:~r:~ .. "fix':,st : 1,o~~t~.1 " ip.~J~.~·. p()pp'~r.: Gre ,~k " ,5i,r!?~ ·. Ci.b(J~~ . 
1863, '. when ' ri'ch :lead,:"silver ·· ore-·fro!nl"'the"Blu~~ ·'13~i~'d'rm.ri(t~vaJr· ~Bf~pESd~. ;i : ; '·In'1863 
the region . ~'las recorded as tho . B'unkerH:Lllmining district. 

Li'tti~W01~k was cione : llntJ~r i893:'~'\vhe11' thf 99:pper C'rE3~¥>IvrirlingCo. " ac~ 
quired claj.ms · along Copper · C~eek. Acq,uj,Sttiop gf.. ~1.?:!p§ '. {l?r~1t0f the. cr~ek 
in 1907 by the Calumet & Arizona Mining Co • . a41.9.. cq1f1plY}.;tOl1 . .9f .. ~.;~qgon road 
from LfaJ"!l.ffioth in' 1908 started a boom. ' 'rhis la:~t,~r.., 9.9f!l:pa{l~\ ~?cp+9red th~ 90 pper 
Giant ,Superior~ . Globe, .. C¢pp~r Princ·e,. and o.tP¥r.~ pr9;p~tt~~~, i0- : the : ar~~ . py 
undergr()D:flci ' ~ork arld diamond . drilling.F:r'0P1~ J90?, unti+ about 1?18,nuijlel;oUS 
other deposi ts ~ incluctin[; the Amer:lcan Ea'gi'e,'" ~:~~ti?"Yrorrcecl~ . . A.s.ur:ve:r' for a . 
railroad from 1!inklem~n was made, ' but construf~i?n wa~no:t llndertakep~ 

Except on the Childs-Aldwinkle claims, little or no work wa~~. done in ' 
the area after 1918. This property was exploited primarily for~' molybdenum, 
the first. work done during VJorldWar I. .The. wa.r ol}dod before production 
began, but from 1933 to 1938, 329,000 tons of ore was rrdlled and 7,000,000 
poun~s ; b.f MoS2 was recovered. From 1933 tpI935, . t~e Ol~: Re~?-blemil1 was 
used to treat the ore. Toward the endof::·1935., a iJUll was bu~lt on the prop-:­
erty, and trom then to. the end of 1938. a , tptal of 296,652 tons wi,s milled, an 
average of about 200 tons per ' day., MaxillLUm, production W9-S r~ach~d~n 1936, 
when 87,021 tons was willed.. . i 

" v:t ' , . / 
The first corporate owner of the Old Reliable claims was t~ Copper 

Creek liIining Co., which by :1908'- ilNas controlled by. the 1Iinnesota~ArizonaMining 
Co. ', The latter company built a stcam-e~ectricpoVler plant, a da;!Xl"and 9- mill 
on Copper . Creek, about ' a mile from the Old Reltable mine, . and about 2~ miles . 
ofa railroad: from the mine to tl)e mill • .... Or~ fro,m other mines in . the ar~m WC3.S 

treated in therrdll~ 
'.V"''' . 

''y In 1910, ~~h~ j)jiinnes<?ta-Ar~zona Co. was reorga~iz'~d under the name 
Copper . state NIinil.ng co~ "to wh~ch .company tho Old .l;iel.lable was transferred. 
In 1914, ,the· newcomfJany replaced the st.eam p;Lant with. a ,Diesel-electric .unit 
and revamped tho mill. Ore from the American Eagleaswelias from the Old 
Reliable 'wa$ , tre9r ted.· ,The . property' operated until about J-919.. Later, the 
mill was dismantled and the machinery ,Was, . .re,rf.pv}3d, . 
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Production records are incomplete, . The following table shows the approx­
imate total :.metal; produced,from the .Copper Creek area • . Most of the?OO,·QOO 
pounds 'txt:· .CQ.pper· 'li,sted·, under- Copper . States Metals is··belie:ved to· ·have ··beeri· 
obtained fl'om the Old Reliable from the treatment of about 30,000 tons -of· orEf~ 

':! TABLE I, · - Production . frOm Copper· Cr.eekarea. ·: ' .. 

Mineral 
Mo'il.:ybdBnum:. sulfide:, pounds ••••• . 
Copper, pounds •••••••• ~~~ •• ~ ••• i 
Lead., pounds ••••••• ~ •• ~ .; • if •• e · •• 1 
Gold, ounces ••••••• .••••• ~~ ••.••• ~! 
Silver, ounces •• eli •• ~ •••••••.• ••• ! 
Esttmat:ed· . r ;6ducti0n ·~. · value~ ••• ! .. 

723 · 1 

26,9?8 I 

.\ . 

'l\riin s . ~ 
Blue Bird, 
1863-1920 

_ . . I 

! 
I 

$150 000' : . 1. 

: .. : "" 

. :. . ~ i.'.: _ .' 

Blue . Bird·,· 1:T~".··.: , ':',.' 
1926-1939 - ,. 

200,000 
4,000,000 

119,000 
", .... 

.. .. , . . Copper [Clark I) /- Copper states 
: Pr'ince IScanlon,~ I Metals 

. .... '.: . / ~ . ')". 

:Minera1' 193711 '190 -1930 1903-1916. 
M~lybd~11Um· :·sUlr~de j. pounds •• e • ~ I 

Copper, : ·pounds. -~.~~.~.~ · .• ' .... e ••• l' i" 227', 667 I- 200,000 ' 
. Lead" poV-rt,ds."~ ,_ ~ e •••••• e ••••• ~. j' - I -

'; ': G?ld; 0_u~~ce~~~~' ••. 7 _. ,'~ ••. ~ •• : •• ~~1 -. " I . - ' 
. S~. ~:re~, OU~?~~ ••••• ~ ••• It ••••••• ' . .1 .15, OO~ 
. Est~ma ted,' production. value •• e' .1 · . .. - . . -

700,'000 ... ' .. ' 
YAccord!ng 'to W~ ~'C. Riggs., . 
y Univ~ ' 6f Ar'l:z~ Bull. 140, p.99 (apparentlileasers; mine not 

given) .. 
'j) Blue' · Bird.:\ 

I ' .~ 

. PROPERTr,"AND (j~'SHIP·' 
.\ . ~ " ~ . : r . ", 

. The ·01d· Reliableprope:rty cohtpr'i,ses:· five·~· patented lode~mining' claims :' 
(~overed l?y. Mine~~l Surv~yN~405~:· and ~ n~~er' ~:t' . a~jace~t · claims. · It is . 
owned by tneCopper Sta. tes '1:teta~Ls Co ~, +n wh~ch lvlart~nE~Tew;. of Copper 
Creek) Ariz., . is said to be a majority shareholder. ', . ' . 

DESCRIPTION OF THE DEPOSIT 

. Sediments ,in the area are' believed to be of Cretaceous age. They 'consist 
of limestone,. 'quartzi te ,cong~omerate, . shale" and sandstone, and are inter- . 
b~dded with and 'intruded 'l~y andesite, dacite and rhyolite. The sediments and . 
an andesitic ,· tuff ' are ~ihtruded by granodiorite. An extensive series of flat­
lying basaltic flows overlies the complex. Mineralization is believed to be 
post ..... basalt. Several systems of faulting are in evidence in the area;. 

. . . .. .. 

-The .. Biue ;·Bird ;··ore .occurred in a vein, and although many veins have b~:~n 
explo~ed i.n,: the district" . none except the Blue Bird have been productive. ''''. 

Wi th ·:t'he exception noted" all production from the area has been from . : . 
pipe like occurrences of breccia. , About 125 of these pipes oCCur in the dl.s- . . 
trict, only a few of which have been productive'. 
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Figure 2.- General map of Copper Creek ore deposits, Pinal County, Arizona. 
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Figure 5.- Surface workings and assays, Old Reliable mine. 



Explanation: 
A.soys In porentheMs are 
BurlOu of Min •• check O •• OYI. 

All o.soYI are % Copper 

Not.: Traced from Company mop 

O~~2~O~~450_· ______ ~80 
FEET 

December, 1942 

0.8 

1.8 

a~ 

a7 
/.0 

15 

1./ 
/.0 :I 

/.v 

/.4 

/.93 

1.25 

044-

0.35 

-• 1 
Ho/sf .Inze I 

100' ffJ200' "vIis , 
"-ao 

1.0 

Q74 

a38 

0.93 

1.88 

a91 

lor 
0.71 

050 

.4Z 

0.19 a29 

0.21 

aBO 
0.80 

Figure 4.- Assay map, 200-foot level, Old 
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Although the pipes :are.: fbund" . .1;lr :a:1JJ.t ,he i-gnf3ous" rocks, th9~e ' tpat have 
,'bee'Ll 'produc,tiveare·"in or. , ·n.~ar " gran9tnorite. ";,The" ohief, proih:l,c~t.s1:· have been 

the Childs-Aldwinkle, Copper .:Princ'B, 'Y' .old. Reliable:, 'Amepi~an E,agl~, an~ '.,Globe. 
The first two are in a large granodiori~e mass. The second two, altho~gh' 

l • . 

chiefly il1:"J?:flg¢.s.~:t~c; .. ~t,'!l.:i.:'f,, ' ''.~~~,. ,~t~~:~g:r.~r.::~~f.?~!.';i~~'~ ',~~S.~t.~7~_~~. , .:' The Globe is 1,000 
feet ~~om a granodiorite contact. 

:;' C: .. } ~1 !.· . ,' , . .' .. ~.~.:! :!', . .. . _, " _' -! ; ,... . , , . ~ , ... r :· "~.C < ~ " ; '''~.[ ~:: '; 

".1;:'::>.1:; ",:,< .A':tY"pidal 'i)'ipe ·~outcrbPS ,as· 'a: .:;small: b~t Jpr~omin~nt ,pinnacle.- :In hori~on­
~;,:,:: ;,·:tals'ectiori;,' · the '.-pipes vary:.,.fromcir.cular ·; to , ellipticp.l ,anq stand verti~'ally 

" ,br '.ha·\t6.; .. ;i , :steepp.±teh.·':~': ,: Or '; , .i, :.1.' ' ~'(; ,.: ~ i 

.or 
. " ~ ", ..... " . ', .( fl · .. · ': 

.' , ., ". :The: .. pipe. '.filling cQ'hsis·t:s .of angular;,:' silicified rock fragment~ cemented 
f ' chiefly by quartz , sericite and copper minerals. 

The outcrops 9.f j~9.~<:~ : ~opp~r:1?,~:<!~~~g ·,pipes)< .notably the Old Reliable, 
ap'p~?:r.~ .. t9_-9.g J,~a..Qb_~q.. . ~.~!.9.1~ .~h.~ J-.e~cl:t.e.~. _~j~~,t .. . ()~~~.~~~. _?_?I?P~~,~~(;;~als occur. 
Tlle.', :tt~p'~'.;i::tjLQn:: .. ;fT_i?.m:.J?X~t;\t.:~~d copper. minerals · to ' copper sulfides, usually 
ch~lcdPyrite'; and bornite, is gr,ad.ual. So~e , .chalG.ocit.e: ·,occurs at. and near the 
wB: t"et :: _~Jl1?:;l,e!,: :~ ':: Jh~£.S? " t ,?'. ~y;g.~p.c.e :?r ~h.?" occur.rence ofp.rimary chatcoqi tee 
MolybdenUm:, sulfide occurs at the: :d.hiIci's~Ald~iLiikre'inrrie::~-- ' and-·z{ric"·' (iild tungsten 
minerals have been found in :the ar'ea. ','\ ,', .. , .~, .. , ' ~ ,, ; ;", : 

• . . . ~ i " 

...... ~ ., • " .. • ', .J . : ... 

Fevi data are available regarding triG grade of the .Copper orc .rn;ined from ' 
the pipes~ or of. the continuation, 0..£ : ore .in depth. The Child,s-Aldw;Lflf.:le pipe 
was rnined .. to a depth of <about 800 . .feet, whore . it became small and the molyb-
dql1~., q"q~Y~~l1:t..19~{ •.. _T:h(3 .. .99P'p.~r.. ~,~9.~~~E1:t, of. th~ .. J~~p~ ~ .h~y'l~ver,~ ; a.~:e~§:~~;: not to 
have decreased "With depth and to have averaged about 2 percent. 

f :', 

The formatio'n ' '~f thc"br'eccia"pt~es~-i~" b~ri~vcd" to be due to intersecting 
~~,fri3,cturb:; ~i:rsteinS, s:olution.:of· the ro,ck . along · thG·~;G fractures and 'S\:ibsequent 

slumping: ·of :unsupported ' massos. ' 
• ' : ' .1 ~ , . ,. '1:'-

. :; The :·:O.1d Reli9-ble pipe ;t-s one 'fr,Qm which' prpduction has been realized. 
:": Although m()lybdenite~' has , been: identified; copper i.s th.e. ,only Fn8,t -al of con­
:; : seq~ehc:~ ~':in .the pipe:." ;'::, '~' ..... :: . " 

. ::: ') ' :. .~ 1. .:. :.~ ;'_':': ': . ; ' . '., ' i 

.:-:');:.;' ·Much of· ·the : 6utcropis."coy.ered by talus. , Parts ·e:x;.pos,ed appear silicified 
'and leached:. " ....;'.:: 

SAMPLING 
I, . ~ '. 

Check-sampiiti-g-i06~--and 20Q-foot Levels 
,.'. , ~ .. 

. ',:,~':' Detail~d . company., assay maps. of. the , lOO~: ·and 200-foot levels ,were fur­
nished the Bureau by the War Production Board. All samples w~re horizontal 
channels 5 feet in length and taken at 5-foot intervals~ 

. , ..... ~ . 

Five aroas on the lOO.foot and three on the 200-foot level were selected 
by,··t~e Bureaur:or <c'h~,ck sampling, ;In all, 64'" sampleswB:r,e taken; 37 were 
chap..nelsarriples ·· take'hirom the lOO .... foot .'l.'evel, ;'. Of.. the r~.ro9.~iniJ1g· 27., which 

-, wer.c t:aken ·.bfi ,· .the 20p .... fOot l evel, 13 wer:e 'gr,ap: sampJ,es of! or,~: ~eftL·in . chutes 
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and 14 were channel ,samples. All channel samples taken by the Bureau are of 
5-foot length. The ' location and analysGs of ,thC3,sG s,~mpi.es are shown on fig-
ures 3 and 4, together with :t118 ~omp~~y ' assaY3t "; , ,_: 

Vertical Raise ,From lOb-foot ' L8v~:itothe Surface it " ... ' .'. 

Beginning 2.5 feet below the collar, samples from opposite walls of the 
raise from the tOO-foot levelt.0th~ "su~~ace ,w:~rc t~k~0 ~ ~ identical vertical, 
five-foot intervals. " In ,a , fev:li?la~',es,,';h9W6V;~p'; ,e9nqi ti9ri~ made it ,,118cc,ssary 
to omit a sample from one wall or-the ' otner~' , 'E,2Ch' sample was a horizontal 
channel 5 feet long., Ninety-one samples were taken in the taise. ;Th~"r8sults 
of this sampling are shown, on !.ig1.lr;~ , 9. "A ~~.ary of analyses is tabuJ.atcd 
below: ",' "'" ,', ,C "-- ' . " I."!,, 

, J:,',1 .1 · . .. ; .. 1. 

TA~LE;2. < ~,,,Grade:of Qre in raise. 
'" \ .. ' ' . ', . • , .: ! ••• ".: ..•. ; . • . _ : ..I..:' . ", ::,*,,+ ... .' 

I:, ' ~' . '" r ;y ~rli c~~, ' 'j" Av~~~~k,'~ ', 1-' '~. ~_~ ..... ' ~ .... 4u_l..-'a~t",!""~ .... v,....e_f .... r_o_m_t_h_e.:..., _l_e_v_e_l 
Fnom., I , , :~o, : I dJ.stanc~, : , ~rqde-, " ,. ' Average grade" 
feet ' ,I, f\3.e.:t J - , feet j .perc~n.t Cu· 'Feet percent eu 

Sampling w~s, done in::two ,. ~tqp~'~:.',T~~(' #.l~~i.-muhl height to which stoping 
was carried above' the' lbO-foot level was " about' 80' 'fe~t. This height' was . 
reached in a stope about 100 feet in diameter; the· bGt'ck ol 'whith: 'could~not 
be reactled v;i thout spec;Lal ,stage ,Gonstructiop".: HovveveT,: the top, of the 
broker! Qre, appeared to be, iarge~y_, ma,t,erral'~hat , h:ad~al~en: from the b,$.,ck of 
the stope, and five' grab' samples of" ihis', Inaterial we're taken. The' point at 
which these samples were taken was north about 95 feet horizbntally-:from the 
vertical raise. Three lO~foo.tchanne.l- samplf3s were. taken across the pack of 
the south stope at an average"horizo,htal ' dis'tance fr6m:the v~rticai'raise of 
45 feet. The analyses for these samples are shown on figure 6. 

Surface Samplin~ 
, -, 

Eight channel samples-'we're' .. taken':;cif ifive' :--''''idely~'s~at'tered surface pits 
and cuts of leached and oxidized b;reccia;. The analyses for these samples are 

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

shown ?n figure 5. 
.. : ~ . ..i. ., . . • " ,'.r 

f' 

The 'Old Relia1:)lenune h~si, be~A ()pened oP: 'two levels 100 feet apart 
vertically. They', , are , kno,wn : a'~" ' t;he'·lP07rpo,t~nd the ' 26o~foot levels • . , Acce$s 
to ea,cl-i' is, by: tunnel. ' Ai Ve:rtlC4,l ra~'s ,e ' ~xt~nd's from thE-; ' loo·~ .. ioot level 'to 

I ' ~ .. ' . :... . \ ; .. : ::1 .. ;. 
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the surface. These l evels ar(3 conpectef.i bj~; j:"br.ci~~,::;,vertical raises. Ore 
mined from the 200-foot level: vias ""hoistecf"'through one of the~e to , th~ ' lOO-
foot level tunnel. ' ...... . .. . . , 

"'J I ,:;, ' -.=':. ".' 

Hori.z6.nt31.{,devel~opmeht ,' o~h ',the, 'lOO-..foot" ievei,,'c:onsists, ''Of paral1elchtite" 
drifti~ ';, '::~~of:\, ;t,l~~': most"part' on '2¢~i",o'ot ;~,~nter~s. : at ~ight angle:~ ,.to th~ 'direction 
of the t\u.ip:~l" , apd , a : periphe-r"al' dr.i,fi?~ " , 1n: ~vddit:l'Otl.;near the tunne1:- portal , 
are exploratory drifts that make acute angles v'iit11. the tunne:.l~ , 

. ," . ; i · '-

. . . '. :', . ;' ., . . . . " . : .,1 ' . . . ." . " f '. . ~." ~ ; ' '. '. ..... ' ' . I ', • 

In, ,a ,n\ll.Ylbe:r of. thG: rJchut,e', drifts., "tp,Q;fiacks" :haye' b'eeh. r?-ise:d,timber ana.. 
chutes ' plaG.~. ci,; , .. an.q,;,:'shr-irika.g~" $toP:Lng' ,d~fl~" '; ~The .. :maXimulrL' height: to, which , stape s 

have ' be e? carr i;I1:, is eo f'eet~??\i)the,; ~i)~~' fl~I": ,; , L : ~ ': •• ",, " ," "" J '.' "'" ' ' 

S~xpil~ar~)?~parating :stbpes have been broken throu.'gh, making a stope 
about 100 feet in diameter at the north ond of tho mine about 40 fe et above 
the laO-foot level. Farther south" .,thep:il+?-r.}:~b.etih3en IICtt and "D" stopes was 
broken through about 1+0 feet above 'thE3 -Ievel, malting a stope5o.' f~6t : wide. 

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

The 2QO-foot ,:,level has ' not:' b~,~n developed ' :~or" 'Stoped .as, 'E3xtensively as: the .. 
lOO .... foot' level. ·J~illarswere left' ,, ;i,bDve ,the,' chtite ,ctrifts'. "Only three narrow 
shrinkage stopes 'have been started~ , The maximum height . reached ' ,in 'St-opir€fi~ , 
about 35 feet. . : < ,;':.. {~~ ', .,,' , , 

._ I " ' , ' ~ _ • 

Timber on ,the IOO~foo1; ' level1s 'in'g:{::r~d, condl1;:ro'n~ ' Chute~dtif.t' sets , .ar'~' 
tied :wi th"girts.. I.n many ' plac0:s " ~t;!lese ar'e" support':ed: by P9sts between:,: sets·~!:, 
Most are on 5~foot ci;3ntet's.' " Posts>8.re 8 ,,'f ,eet high. :" Sbme,~ r ,01,lnd timb(J3t' :,has"' " . ' .... :" 
been used;, but most of:it : is': 8'by\t,'Er~nche,s squaro.' .' " J " ::, . ,"'-,' • , "', ' " 

',' ',. r <. ' : • 0'··.. " .. 

Access to th~ 200-foO't · level ' Is ;'by ~i:ther' the-tunnel 'or "the raise to the 
IOO-foot level". ' The, bottoin, 'of' the~ raise cis in the back of s:tope 1.',". VJhe~~ " "' : 
stoping has been done, a back pi:L,:Lar ha~:". ,b,~;8n ,left 'over ', the ' el]}.ltc.: drift . :,'The 
level makes an : insignifica1!t ' 9:uanti ty of water. ~ :", ;.,:, ' ' 

. . : ~. . ' 

METALLURGICAL ,TESTS 
' ~'" : ';1> 

, .: Inspir'a't:iotl: CO,pper Cprnpany ', ·Te:ists 
. ........ . ' . . . 

,. " t.,_ • 

" : .. . ," 

Preliminary " small-scale laboratory tests made ~~r th~ .Inspiration Copper 
Co. by their continuous, single-stage , l each-float metho'd extracted 96 percen~ , 
of the copper with a consunlption of 98 pounds of 600 Bel, sulfuric,acid. per ',tofl: ' 

of /ore. The concentrate averaged 42.4l,porceilt, copper. ' ,The te?ts, were inad~ 
by w. G.Sco~t, leaching, plant,': st.lpe:i;'intend~nt. "'/ '\ 

(. . '. '. " . , ... ' :. '; . ~ 

The , samp~e ·'t.~sted · assay'ed 4~,h2, P-Qrcqqt copper ,;about' ~iwic~~,th~'::indic~·t;,€d' ;,' 
average grad~ : ' 9.f the, qre;, '2.01 pe'l;'ceritof : the copper' O'CC'li,rreCl as o2ci.:deand f.. ' 
2.41 PGrcenta~ " sulfid,e, . A quaJ .. i ta:tJvexnicroscoI-rtcanalysis ,:shoVred,,, the pre': 
dominant sulfia~ minora,l tob:e ::ccha16ocit€.. .. Some chalcopyrite and Qovellite; 
and traces 6f "bQrni te (!lud tetrahectri t~ ' '~~ere found. " The ' oxi~iz'ed .\}opper nUn--
eralswere l1k.'1.1a9?ito4>nd 'chtysocqli'a,. \. ' 

... . .... \ , ' 

.J. 
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~ . Univ.ersity of Ar-izona, Tests' 
... . - -' ~' 

" . 

A small-scale laboratory test of a sample from the same source as .that 
above was made by E. H. Crabtree, Jr. He obtained an indicated 90.5 percent 

.9£ ,-:t_be t,o,te:.l···copper. by- the .I.nspir·ation singlG-stage, ' leach~float method in a 
.. ~, C!.qncentrate a$sayi:hg 34.0 percentj copper:; 73 •. 6 pO'unds' of' sulfuric a'Cid and:· , 

9.;0 pO~ll:d,s " of ' 1~m,e were requirGd pGr t.ono! o're. ., 
~ . .' :" .. : :. ... 

The sample tested assayed 3.0 percent copper, of which 1.70 PGrcent was 
oxidi~Gq.~ _ . Tpc .,.sulfide ,copper occurred chiefly as' chalcoci te with minor ~'Tlounts 
0f'borrl;i:teand~ ·e,palcopyri tee .Oxidized , copper <3,ppearcd .. tooCCt~ chieflJT as 
malachite. As r'eceived b¥; Crabtree,., the sample weighed about 100 . pounds , and 
was virtually all minus 2 ... inch. Tho manner in '~\Thich and the places from which 
it. :w9- s ta~e,n: ; ,~·:re { not ' l~nbwn. , . ' : 

,,' , ... . -, . ; 

, Bureau .. of Mines . Tests 
I 

, ',' 

Small-scale laboratory tests were run on two samples from the lOO-foot 
level, onehav~ng been taken , by the Bureau as ,i repre8entative of"mixed oxide-
,sulfide or~ a~d th~othe,r of predominantly sulfide, ore. . . . "L " ,J 

,. ' . ~ . 
the mixed-ore sample vveighed 328 pounds. It assayed 3.65 ~percent copper, 

of which 1.85 percent occurrod as oxidized roinerals and 1.80 percent as sul­
fide. By ~he ,_single-~r~age, le:ach-floa t .method, ,.89.7 percent 'of: the total 
cqpper was recovere~ i;.n a ,cleaner concent'rate assaying 44.3 percent copper. 
Addition ,of ac.1ea.ner taiJ.,ingrai-s-ed :'recovety to 91.5 percent in a! concentrate 
assaying 39.4 percent copp~r., ' Atwo .... .s-tage application of the leach..;.f1oat 
method rocovGred 90.2 percent of the total copper in a concentrate assaying 
39.9 percent co.pper.: 'AGid co.nsumptiion was 84 poUnds por ton of ore,. 

'~ , 
It .. 

, ,The.sulfi,de or'e s,ample.weighed 100 pounds. " It assayed 1.20' percent " 
copper" of which only 0.20 per~cent .oc'.curre'dasoxide • .' 'At minus' 65 me'sh, 
flotation recovered 78.0 percent of the copper in a 34.0 percent copper rougher 
concentrate. An additional 4.4 percentof.the:,total copper vvas recovered in 
an oxide copper concentrate that was floated after removal of a pyrite concen­
trate. The combined conce'ntrate assaye~~ . ~4,L~· .p'~r:C§3l!-t, copper and represented an 
over-all recovery of 82~4 per'cent~ ' , '"" " , ' 

• "',OPERATING CONDITIONS . " 

, Water supply_ · ~ Tl1er~. , ·aTe=~ :no perennial str.eams in' the '. area., but b.etween 
November 1 and June 1, Copper Creek has .~an 'a.ppreciable,' if unpredictable~ 
flow. In Copper Creek Canyon, about 1 mile from and about 100 feet above the 
mine. ,workings, , is .. ad.ebris .... filledreservoir whi;ch.:..is ·. said to have ~l; ·,capacity 
of 784,000 cur~ic feet:. '. ,"Sufficiently abovc"' :the mi~e to:pertnit': gravity flow;."" 
and about 1 mile distant., is . a:, 'springreportod.' to hav~a, ' minimum floW~of ab.~ut 
40,g~110ns . per · mim1).t~:. , .. About2, OOOf feotnorth of and above ' , the ~ inine is the 
Glol?e s.paft, n9Yrt,t'illed :7utJ;1. water.- The Henderson:ranch,..on"which are three : 
wells each 200 feot deep, is about three"t"quartors, ~():f a mile ' distant ·"ahd about 
500 feet below the mine. The wells are said to have an aggregate flow of 
about 50 gallons per minute. 
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The Chilqs-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 unl~~ted·water is the San Pedro River. About 10 
rrd.les of pipeline would be requ.ired, and a static head of approximately 1,400 
feet would have to be overcome to utilize this source. 

Power o - Power could be obtained,by constructing a transmission line from 
a high-tension hydroelectric-transmission line at a point near Mammoth. 

Equipment. - An old-model) 285~horsepower, McIntosh-Seymour full-Diesel 
engine direct-connected to a Crocker-Wheeler 200-kilowatt, 2,300-volt genera­
tor with switchboard is installed at the property. It is 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 wine. 
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