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Mr. Harold Ferr1,tn 
Fiaal Copper aDd Uranium Cor'poration 
4318 N. Central Ave. 

\ 'Phoenix, AI-1 zona 

' Dea!' Mr. Ferri,~ft: 

April 12, 19,5 

Ore No. lit-55 

The sample of copper ore trolD Pinal count,. assayed 1.96 copper. 
'!he copper vas mostly ~hrysocolla 1n a ~rphyr1tic gangue. 

A sample vas crushed b7rolls set at ~/8 Inch open~-ng and the 
crQshed product leached with .ul~hur1c acid in a glass cylinder 
about 18 inches in deJ)t'h. Tbe leach1ng time was 6 days and 
wasbiftl one' day. The results are liven in the following table: 

• Toqs rer • Percent • Distribution • • • 
• 100 : sulphuric ac1d: Percent: percent • 

Product, • tops heat1st • Copper , • copper • • • , 
Reads 100.0 : 2.01· 100.0 
First leach solution 33.0, • 0.57 1.96 32-,-• 
2n4 leach ,solution 29.2 : 0.'+9 1.lf.6 21. ,rd leacb solution '+3.0 : 1.29 0.70 l~. 0 
, tb leach solution 35.6 I 1. ,5'2 0.'+9 8.1 
Wash Ros. 1 8C 2 ~.O I 0.'21 0.12 3.2 
Wasb Ro. 3 2lt.O • 0.0lt- 0.0, 0.6 • 
Tallingl 96.8 • 0.39 18.8 • 

• 'Calculated from products 

'he ,copper dlssolvedand recovered in solutions and washes aDlounted 
to 81.2 pe'rcent of the total copper. The tailing ass$yed 0.39 

.- 'percent copper. 

The acld consumptIon was 70.; pounds per tOD ot ore. The first acid * adaed to leacb)vas 5' percent and three lai:er strengths 2.; percent 
sulphuric aeid. ' 
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IIUALLUIIG.CAI.' ..... L ... OIITAINIID AaOY& 8MOULD •• CON.I1IUED A8 ONLY APPLICAeLE TO IIATEltIAL 
CONPO.II.Rca TO TN. CHAJlAc:nJI 0,.. TNE MIIPU UPON WHICH TH. TUT8 WOE IIADE. 
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A large scale ,test should be conducted OD the ore before a 
leachiDK plant is considered to determine the etfect ot 
de~th ot tanks to be used and touling of solutions when re­
turned to system. One large operation went from laboratory 
to ODe ton pilot plant ana then to '50 tons before final con­
struction of the large 5,000 ton plant. 

Yours ver1 truly, 

~~ 
G. H. Rosevear~ 
Metallurgist 

.nALLUIIClICAL .... ULft O"AINao A80VIlt SMOULD .1It CON.,Dum A8 ONLY ~L'CA.'" '1'0 ~TDIAL 
CONPO •• ,NCI TOTH_ CMAItA~ .. 0 .. TN_ ".PU: UPON WHICH TN_,...,. .... MAOE. 



Mr. Harold Ferrin 
744 North 56th Street 
Mesa, AZ 85205 

985-1760 

aIJ.ffirnra •• ior 
Pnntshops Of The Future 

Arizona Bank Bldg •• 34 W. Adams. Phone 271-9525 
Valley Bank Center. 201 N. Central. Phone 252-7002 



I, Ilobud I. Mtut.t., ot 1634 w. U ... lwoodS' .. et. 12,1'ho.nt.x. 
llarloopa County. AP1cona. 4 ••• heretv' eerttty tlutt. 

(1)1 am • .intral -gin ... , padua'_ from th. Ufti.,erut,7 of Wi .. 
00ft8l1I with the 4 ..... of Baobe1or ~ Sol ... iD t "'_ 

(2) t ha". prutt •• .". ,..,t ... len ocmtltmou.a1y aun _.. ... 
.. 1'riDe .. ~ State Rq1ItratiOl1 as a HlD1nS &:as1nee. 
in 19.56 an4., Arlaoaa State ·iiUt,1etMtt._.a a u.ologUt in 
1970. 'be!q ..... 1- in 1004 standing. 

(,) ·Th. report to 1Ih1ab tltSa lat.te. 1. atu.ohed. and papt et. h ... 
'been prepaNCl 01i .the bu1 •. of peNOH1 ob.erv&t1oneoa tl'ld .~ 
the PNPeK7 011 t ... _be,. 7. 191'. on ·the wnters ,eneral , .... 
10«le knowles. of tbe ee.. and on tbe .. .new uti atudJ'ot •• 
ft1la'bl. taot.ualdata of oth .... 

(4) Illav_ao c:I.lnet '1lOJ' lndlNot Sat ... tn the pro~y. 

(5)1 !lave 110 db-eot. nor UtdlNot W ... at. DOl' do I expeot to 
.... 1 •• ..., inteNa'. tllNCrt .. 1M1not 1» tbe ,"pertte 
or the .eourit1 •• of CUtla •• ixp1.onttoaLtd •• Va.eo1Wft, 
!. C.. Caueta. orlts.ttUiate •• 

a. L,ltSSel'its. 
:-U:n1nS Con8\tltult 
Phoenix. Aria ... 
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• writer XallinM th. Piaal Copper Pro"""'7 Oft r ? 1 "" e-
"14 Fwr1ft. atoolchoUer bd .,tIlt tor Pinal Co I' 

Ut1ttOf16 oorpora on. own of laid pro rty. 

Th tield woe ••• 11. th pre tlon of this report. al • 
y Cutl Explorl.l ion f\.. V _ncauve!". • •• Can d& nd author!. sed 

• "t y . dyu, also ot v oouver apok an tor tb Camp ny. 

Th b sis aM prep patton ot this report includ •• tbe writers g.olope 
knowl • ot the ~ 1 area ot tile property. th writ" pen 1 
rl it&t!..,.. aftC! t.len or the pro 7 t a renew Uld .tudy or raot-
11&1 d t proYided by the ftC .... ..,.11. t other ,oure.. th 
writers penonal .,.r1 ... with rd coppe a1n~lu tic in tson. 

actual flat 1ft hand 1ftoluded 1 pa. ,.,1 10 pa. repo!'ta b7 
oth. 1I'1n1r. ngin .•• "', eto. 1 h • been oona1d ed in the PMParatle 
d~ • . 

, .... , .... 'PI. 01.11Ia. h 14 r1 

Copper nat 
Copp r 1 to.! 
Cop r tn,. No.2 
Good Gold 

2 Gold a.n 
) We.t S1de 
.. p , 
? 

•• lode 01.111 C" ~I't 29. ,0. 3t. )2: 
.;.. I •• a. 2 E. of the V. •• nal Count,.-. Arts 
outh boundary of 1'1 . al Count,. t 1, • 1. the t .hip lin 

t. to 8. .. t. 11 •• the ... t l:MNacsa.." ot P1M1 Co t~!rl tld. ...... it 

-1-



the ra 11ft. tMwt...... R. 1 E. R. 2 County i. outh d 
r1 opa Count. 1, ",t ot ttl 

,. ( .. ~ .. , • t). 
r rNd. to 'bould !'1 • of 1>11\ C .. t,. 

\lb. ant d.,].o by the '" ~ Mlnat-a 

.un.. hol.. and eep bole, .. 
hol (100 to 00) teet 1n d pth. 
one bol al1d P o ' tv 1" • C • one 

-2-



oarlo. (40 tOftI f) ot ox1d oopper.N troll • ...tao. pit Mar the old 
vat.!' ..u ••• .,. 2.8 ooppe •• 

onel .. eol 1 N1&~1Te1y a1aple and inclUde. 1 
., • or ". or •• it tlowa t T.~1a17 and attic net rhyolitic 1ntr-u-

sions, r id intru.t" 11' nit. and .t.-d cry,t. lin rook., • 
Cr t. eoua nd •• 1tlo POOka, •• ry _para_ "arbOl)1tero\ls- yon1 eed1aentl 
and t • 1 rooks. PreCambri granite 80 1.t. 

Gtnenl Gto19lX - Anlsma wrUM or Hin.. . aport 
"Th ba •• l OOlIlplex. Oft whi42h t.b 1.. H t. t r ok &une cons1,t. 
o •• 1'1 •• ot 1 1'8 intrust" 8.es or porpb;yry ring in cOJIPOa u.n 
f d10rlt t.o qu • 1IOMonit.. Th •• 1an.ou rock. hay. n 1nt~ 
into PreC run aoh t.. U ..-ant outcropa ot 1.ch U ' tan It of 
th Pt a1 shaft. R t1D part,1all.7 plaMd turtae. ot tb ... baa . 
rooks thiok ri. of b 10 1 v' nove and 901canlc breccia.. 10ll 
h v. tilt .... at sllcht angl •• to the nortb ... t. The rang 18 typ10al 

lin-sa.".. r1dt;-. Roh 1IlOd1t1ed by .1'0.10 into .ep1.. of low ,-.5 
hill. ~b 'b s 1 aOlll'P1ex und •• ly1n the 1 'Ie . a en expoaeel y eoe1tn 
in th piedmtmt lop" of th bUl" • 

1 b18t which a tnYaded 
it1c porphyry, quarts .... 

"Tbe Id.Mral1 •• t1on is all pre-lay and waa probably clo.ely related to 
the pvpbyritl0 1nt.ru.1.... type. o£ min_Palls tlon are totmd. In 
the nrat. t". the ..... after ao11c:l1t1cat1on p rt.ial &hatt. 
1macled by •• lution. cOftta1niDl potuh. alWD1n and pane 11110&, et-
hel' with salta of oopper. The fraotures • tUled with .e1nl.t. of ..... 
i.it. taU1c eulphid.. th rent tw tra UN ... 
papUy 1 • .,..t.ed. Sab .. quent. oxidation ha l.tt a 11tDcm1te-ata1 eel t 
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1 outoro'D'. in 
h n tb tvo po 10ft. of 
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de on. 
y 1'8 

1'11 • 

p t at cA~l •• d was hip to It.p • 
2.89':. copp ft. Copy or tb1. tel" return U OD 

• 

th south .t to t • ~ 
fault t em h north • .u.,. 

th 

-s· 

<Nth it cont ets tb. Mld.at. 
b. otal r 0 tb1 C.tnl 

• 



luvi • ..,.pt tor 80 cropping. in wub (ueb .. a 81tua ion 30 - .Y. ). 
at a dl.tan • or bout ot higbly bol1ni.ocS aonlOD1t 

or yoltt. O\l orop • toot proep thole. how:1Jlc. 
little 00 

j . 
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Here hay. 

ppartrlt 
GOp-

", ltuat1oft, 

they have not 
be consiat.-

co t 01 
ant t1v. of the 
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~ore emlJ" I hav •• pled tb 00 • f 
ru I 

. t-

:3 pper portion 
14 .iddl. ponion 
o r 2S· to 4 t 

22 anel'u 
2) gtme:r 1 
2(} .eral 

S2? general 

hole • 1. applrolW" 
th.t would better lett 
••• i- e depth ot t SO r st 
th. onna $uch a bloc 
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• it.elf, b7 C0p­
s Co., the 1.t.t •• th ... 

ot rt.1Mftt t ua1 data t.o ba,ically n1, 
hb obeeJl'fttlcm du-11\ ti _1dJ,.t1 of • '. r 1, 19'1]. 

Laok of the ata &1,. Mftde.. of ou exploratlcmu.l ... -
o the writ.er and U7 nature 1..... ...r ot the propert". 

• th. NYl- and at of "POrt.. and 
"J'lIOll~U field aallUlatloft •• pro-

• • til d.".. JRn.·aIR 

4,000,000 tOIle ot 1.,_ OJ!! ~t. eoJI*r 
700 t 2.50 t..t. 4..,. All to 
tents. 1, th wrtt .. aan 0lIl7 • 

- -



drill • 

01: , 

et. ext.,. ,. (1) the JaM,.. taoe 
J)4tr ,OOOJ-ano. .-ina . 4,000,000 toft ute 

I prw". talllaatlOD GefmPaftt!~. 
tarctta ~ oonaid 

DPG.PlItI it •• attaat 

I t.otal 

100,800.-

110.000.-

11.200.-
2S.000.-
2,,000.-

.-
.,.xl1t ehcna1d. NOlo.1fT the writ. ox1d •• pper In-

• 0 an 1nd1oat OJ' PH'"ft tormale - 4epenclet Oft th. 0Dn-
tlftdt of the real. cI (2) incite." the pre .. 0. or a1atano. et 
elM, ... ted .Ut. ... tlon 1ft b.. • 

hoY. ob"eatiY •• ~ til •• 
• ~ eol ••• 1t.r tb .~11&bl • 

. -. 
It the "nIte of • cIrU1 

I. III V01Ild. --to cOfttSn 
ploNtlon and 4welop •• lWt t 'the indioat 

.peottall7 tt.t. 

- 9-
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LEGEND 

Qs - Quaternary, silt, sand. 
QTs - Quaternary-Tertiary, sand, grave • 
QTb ~ Quaternary-Tertiary basalt. 
~b - Tertiary basalt. 

.>'el/g 
Ta - Tertiary andesite. V 
Ti - Tertiary dikes (rhyolitic-basalt ~.) 
Lgr. - Laramide granite. 
Ka - Cretaceous andesite. 

?/Joen;x 1 
c.P 

- .-Q 

--5> 
~-I':. 

CDi - Carboniferous-Devonian, limestone, shale, sandstone. 
gr - PreCambrian granite. 
Sch- PreCambrian schist. 

REGIONAL GEOLOGY & INDEX MAP 
(Portion 0') 

SW. Pinal County, Arizona 

SCALE: 1"= 6 Miles 

Dec., 1973 R. E. Mieritz 
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~~uY-~(&t;f?~p'z;d c?:u.,,~~~A)~y 
~~~.4/~~) /{'?3? . t7 
James Megson as car~t8.ker. Assessment work tor 1927 was done by sinking 8. 

winze on the 500 foot level. In 1932, the group was relocated by Wesley Oates 
of Casa Grandc,on the groun~~ t~et no assessment work had been done for 1929 
and 1930. His rights were acq~ircd shortly aftcrwardA by Frank M. Leonard ot 
Caso. Gra.nde. 

Loca.tion and Mining Property. 

The Greenbr.ck Mine is on the northwest. slopes of the Cimarron Hills, about 
two miles 50utheEl.st of the Pc.pago ~ ~ inc. It is reached by a fair desert road 
from the .Jo.01-:- Ro.bbit \1ine. which is connected to GEI.ss: Gronde by 29 mile~ of 
p~rtiolly-grnded oounty ronde Th~ ' tot~l distance from Cas~ Grande is 8~out 
41 miles. 

The group consists of SO clnims aowring en area· of 1190 acres, nIl unp~t­
ented nnd held by locnti~n. 

Hine Development. 

The princip&l work is at the final shaft, about half a mile southeast of the 
camp site. This shaet was sunk to ~ depth of 688 feet on an inclination of 
about 50 degrBes, the bottom 160 teet being now under water. Levels were driven 
os.s t and we s t on tho 50,150,2,00, B. !ld 5Cio-f 00 t. lev ,;l s, aggrtl.ga..ting e.bou t 700 feat, 
The most extensively rldvr:lioped ' leveliE "the 500 foot level where 370 feet of 
drifting was done tog~th~r with a 40-root winze. 

,About 2000 feet east of t,hc Pine.l shu.ft, t:1G Greenback shaft wa.s sunk to a 
depth of 100 feet on n. 40 degree iIlcline. A shor'(j lovel was run at 50 feet, and 
about ~80 fe~t of .drifting to the east and west was done on the loo-toot level. 

In addition to this wor;'<" , a number of open cuts and shallow shafts were 
driven between the two mt-d.a shafts. 

At the camp site, a 2i39·-t'00t c·l1.urn drill · hole was sunk, wltic~ supplies ,the 
camp with wat(;;r.Tht:! camp is Sl1I)plied. with half a doz.en small frame buildings, 
and a l&r~e boarding house an~ Dtore~ 

Geology and Occurrence. 

([) Th~ basal compl:x on ~hich the lava res:s at the.Gre~nback mine.consists of 
e. ~~''::,l"l/ll:::, of 'lr.q,e lntrU<!lve m~u"ses of porp~Lyry varylng 1n compositl,on from dio­
r , i te to quartz 'nonzonite. These. igneous roc!<'s have been intruded into. Pre­
Sembrian schist, s:artll r,::mnant outcrops of which a.re found y.,rest of ·the Pina.l 
shaft. Resting on a 28 r~5ally planed surface of the~e basal rocks is a thick 
series of b~1.siclo.vr:.. flow£! and volcanic ·brecclt:'.s·, which havo been tilted at 
slight angle~ to the nort,heA.s't. The' re.nJe is 0. typical bas'in-range ridge. muoh 
modified by croGlon into a series of low rugged hills. The ba~al complex under­
lyi!lg the lava has bC.3n I:;XP() sed. by c:'ro!:.ion in the piedmont slopes of the hills. 

@ The minere.l ization is all pro-la.v~, and \'TaS probably closely relnted to the 
porphyritic intrusives. Two types of mineralization are found. 'In the first 
tYEe the magma .after 30lidific fl;tioll B.nd partial shattering. was invaded by 501-

ut!ons containing potash. alumina arid sparse silic~. ~ogether with salts of ' 
copper. ~he fractures ware filled riith v€inlet~ of s~ricit8 and metallic sulph­
ides 'lnd the fr~:gm8nts between fractures were partly im:;?regnate'd. Subsequent 
oxidation ha~3 It.~ft 8 . limonite-st.a.ineJ.,kaoli~izGd. 'sli ~3htly copper-stained mass 
containing veinl~t5 of chrysocolla. It was an outcrop of this type at the camp 
sit~ that first uttra~te-l prospectors a.nJ. on which t~1e first locations were made. 

In the necond t.ype of minera.lization, which probab~y followed the first 
type, the porphyry was invaded ~lonJ R m~jor north 70 degree west fault zone, 
by intensuly siliceous solution~ carrying a little iron and copper sulFhides 
Rnd a small a.mount of e~rD.tice,lly dist,ributed ,gold. , This type of mineraliza­
tion has been IAft as a network of quartz veins whi~h strike northwest in & 
zone of intensely brecciated porphyry_ Parts of the veins are somewhat stained 
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with limonite, a little green copper carbonate and silicate, and sporadic 
it pocJ:ets rich in free gold occur. The total length of the zone is about 3oo'b 

feet a.nd the ' width va.ries between 50 and 2iJO feet. The general dip of the 
z.O!le is abo'.lt 60 degrees to the south and the t,hickncss or individual veins 
varies from a. foot to over 50 feet. A la.st phase in this type of mineral­
i~ation was the filling of post quartz fracture with calcite a5soci~ted with 
minor a.mounts of iron and ffiF3.ngnnese salts. It is on the veins of the second 
type of mineralization that the Greenback and Pinal shafts were sunk on 
outcrops rich in golde In the work done on both outcrops, t~e gold-rich 
pockets in the veins proved ~mall. There is a possibility that they may be 
th8 tops of definite shoots, but insufficient work has been done to demons­
trabe this. The bottom of the are in the Pinal shaft was reached at 50 feet 
~nd no further pockets or shoots were encountered. At the Greenback shaft 
the bottom of the ore was at about 35 reete At 50 feet the character of vein 
filling changed,and tile vein was probably cut off by a fault" The lOO-foot 
level drifting was driven entirely in oountry rock out by numerous calcite 
veins dipping at various angles. 

At the Pinal shaft the vain dips about 50 de3rees to the south and was 
oontinuous to the bott.om of the shaft with an average thickness of about six 
feet. At the wa.ter-Ievel about 520 feet beloV'l the outcrop,occasional grains 
of rusty pyrite occur in the quartz and on the walls of the vein, and assays 
have shown the pyrite to be f'ruqu~~ntly (Sold bearing. Equally high samples have 
been obtained from limonit8-~tained portions of the vein on the 150 and 300-
foot levels. The outcrop at the surface on which the shaft was started was 
more heav ily 5 te.,ined '-"1i th 1 imoni te than el sew'here 0 Thi s cO~ldi tion was also 
t·rue at the rich outcrop at the Greenback shaft. The vein filling is very 
d~n5e quarts almost devoid of vugs or fractures. It is highly improbable that 
sufficient ground water movement has existed in the past t~ have allowed for 
tr~ ,ns?ortation and ~ubsequent enrichment of th~ gold. 

A t the surface outcrops the C],ua.rtz has been much re,,'orked by surface 
v'Bters, with the development in the few feet of surfa.ce skin of much che.lce­
donie qua.rtz containing vugs lined with quartz crysta.ls. Sampling of surfa,ce 
outcrops is said to be an unreliable index of values below. It is possible 
that any gold present may have been removed in th ,~ weathering process • 

Between the Pinal and Gre ·:·~nback shaf ts a.re many vein outcrops, in the 
networlc of veins, morc heavily 1 imoni te-stainsd than the two portions of the 
vein systom prospected at depth. 

In the work done at the Pinal shaft the greater part of the vein consist­
ing of massive ':!hite q,uartz, was virtue.lly barren of gold. 

Possibilities. 

The scattered sampling done on the property suggests the association or 
much of.' the gold with irono Work concentrated on t.he more heavily limonito­
stained parts of the vein may dev810p high grade shoots, or the va.lues may 
be sufficiently dis~. eminated to constitute a profitable low grade ore. Con­
ditions at that pa.rt of the PapEl.go veinv which is much stained with liiOonl.t.n, 
suggests that similar conditions may exist at the Greenback vein network ill 
those pa.rts more highly impregnated with iron. 

S L ATE MOUNTAIN 

LAKE SHORE MINE 

History and Production. 

The small oxidiz8d copper outcrop of tJhis mine t exposed in the bottom .,f 

an arroya on the piedmont slope at the southwest end of the mountain, Wile 
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MINING IINQINIIER 

PHOENIX. ARIZONA 
HUll W . IE"",\.\. 0 ... 

""ONI: AMH .. ".T 8·"32 

Pinnl Copper & Uranium Corpor~tlon 
4318 North Central Avenue 
Phoenix, Arizona 

Gentlemen: 

JanUQ17 9, 1956 

Pursuant to your requost, I have mado a new or 
addItional examination or your group or copper claims 
on the Papago Indian Reservations, south or Casa 
Grande, Arizona. 

A previous examination and report was mado 1n May, 
1955, but sinoe that t~e thoro has boen considorable 
addItional exploration by drilling, and further data 
1s Qvailable on ~h1ch to base opinions. 

Rather than refer to the old report it is thought 
that this report would be clearor i£ it included the 
pertinent matter covered before. 

LOCATION AND CLAn'IS 

The group consists of 106 mining claims or about 
2000 aoroo, and 15 s1tuatod 42 c11es southwoot ot 
Casa Grande on the northern slope and outlying valley 
of the C1marron Hilla • 

. Probably 40 or 50 claims would be surricient for your 
present pUrpOS60, but Congreoo recently passed n bill 
allottine ~neral rights on tho PapaGo Resorvation to 
the triba, and after it was pnoDod min1ng locations 
may be mora d1fficult and expensive to obtain. Aa all 
your locntiona ware prior to this aot you aro in no 
way effeoted. 

GEOLOGY - GENERAL 

~ Tho torrain conoiato of a basemont or Pinal Schiot 
~ which haa boen invadod by magma~ Do11dfylng as varloua 

phases or granitic porphyry, quartz monzonite porphyry ,~- , _ . 
and d1or1t10 porphyry. 
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The geology at tho ol ';:(~ J ' .:,'j quito thoroughly studiod 
and reported upon in 19~~\) hy Dl~. G.M. Butlor of tho 
University ot Arizona. f~bOl"'O haD boon no cauao £o~ 
any ohange in opinions sinco that time, and as this 10 
an economio, rather than a technical report, oo:y it 
suff10e to say that I rully agree with Dr. Butler. 

LOCALIZED GEOLOGY AND ECONOMIC IHPLICATI011S 
VAHIthJ'S7f@LOG'lc7tLSTiilJAT11Y01JS 

Your group ot claims cover several square ~les, and 
while the basis geology outlined above applios to tho 
general terrain thore are on your group several Dopn­
rate geological situations, which should be treatod, 
and also explored Doparately. 

Un£ortunately you do not have n general mnp of your 
group, with pro~nont markers on tho ground. To got 
to aome points on your group it la nocossary to trnvol 
Tin roundabout roads 6 and then ono only hao a eouorul 
idea of where he in. I have hO\Olover, dro.t·m a bloc~od 
out claim map and indicated thoroon the approximato 
location of the situations to be discussed. 

@ CENTRAL SITUATIOlf 

. .. The central aroa. mny not prove in the long run to bo 
"central" but la so deoignnted nt tho prODont tl~o. 

,~1t\ 
~\~~~f'~ 

It was a natural otartor for oxploration becauso thoro 
were outcropplngs of commercial ore 6 a water wall that 
had drilled through are, and an intriguing geolog1cal 
situation generally. ~ 

... 
1-1ost of your present 27\\ drill holes have been put down 
in t~s area. . 

From one open cut Q te3t\~QrlOad was shipped to smolter 
some years ago and assayed\2.89% copper. Copy of' t~o 
smelter return is on file. Dr. Butler reports that tho 
vater well passed through 290 feat of low grado ore. 

In this area the rock consists o£ the various phosoa ot 
porphyry mentioned above and also contains some sili­
cified zones or dykes which are sparsely mineralized. 



, ~. 

'CHARLES H. DUNNING Pinal Copper & Uranium Corporation 
Page 3. MINING IlNGINEER 

Tho gonoral course of minoralization Is ~rom tho 
southeast to the northwost. It la bounded on the 
east by a major fuult. on the north by valley till, 
on the west gravelly rill, and on the south it con­
tacts the schist, which conatitutes a situation in 
itself. The total area or this Central S1~Qt1oD 
is approximately 500,000 sq. ft. 

In tho sorter portlonD of this aroa there 10 gen­
erally no copper showing in the outcrop, but one nood 
dig a row 1nchos boforo copper Is enco~'tored. An310 
drilling has shown: good copper in the sortor aroao, 
spocial enricl~ont along tho contacts with tho harder 
zones, ver,y low grade copper in the hard zones them­
selves. 

Thea8 conditions load one to beliove that tho ent1ro 
area waD originally ODO of moderato or lOll grado con­
tant, Quch l1ko tho hard zonos. The sorter zonOD 
have bean runonnblo to lenching and DT,'tch leachod coppor 
haa procipi tnted and enrichod ouch Doft zonoa for 00LI0 

vertical distanco immediately bolow tho surraco. Tho 
hard zon03 huvo boon compurltlvoly ~llouc~od but hove 
acted au damn againBt percolating solutions causing 
oxtra onrichmont along tholr wallo o 

It would thorofore seam that you nra already In as much 
of a secondarily onrlchod zono, with your drill holao 
us you can hope for. Tho prooant water leval lJ9.0 not 
the controlling factor in this uocondnry enrichment, and 
it 1s doubtful if you will find further enriohmont, or 
comma~lal ore, below that indicated by your presont 
dr1lling, in thla Contra! Aroa. 

" This doos not precludo thero being a good sizod open 
pit mine or loachable ora in this aroa. You will havo 
to. contend with sorno low grado hard rlba which you Il1~Y' 
be able to dodeo in mining, or oxocavato and wanta liko 
ordinary ovorburdon. And you are espocially fortunnto 
in having practically no ordinary ovorburdon to romovo, 
thereaa in moot Arizona open pit minea the ratio or 
waste overburdon that must be removed 1s about ' two tons 
waste to one ton oro. 

SOUTHEAST SITUTATION 

)

' This aroa, proopeotod by Holo 1}22 aOOlUB to compriso 
the extenaion of a mineralizod condition spurring ott 
trom tba Central Aroa. A general sample or Holo #22 



, . ," 
,CHARLES H. PUNNING Pinal Copper & Uranium Corporation 

Pago 4. MININO ENQINI:ER 

assayed 2.00% copper. Drilling proof that thero waa 
continuity between the Central Aroa and this situation 
would add large tonnago to "assured ore", and oconomic 
features to an open pit. 

SOUTH SITUATIOU 

In the general aroa designated as the "South Situation" 
geological conditions are quite different. H:7:r'o tho 
mineralization is in schist. Bands o~ the schist thnt 
are normal, and predominate, show intenco loachin~,with 
traces of copper romaining. Oxidized iron minerala aro 
ot the typo that once contained copper. Silicious lonsoo 
that are normal to auch a schist, are unleached but show 
copper approaching commercial grade. 

Schists o£ this typo. whon invadod by copper benrln~ 
intrusions are orton moro receptive to roplncomont ~y 
copper than monzoni tic type rocko, thus forming hiChor 
grade orea. TlllS ~ghly rodnera11zod nod lanchod 3chiob 
a.r~Q could eaDily rOl--m rich socondary, fu'"ld cor;:;llorc1ul 
primary, ore zonas. It has good pODsibl11tles of dovol­
oping into the boat producer of any aron you have. It 
should be explored by preliminnry drilling. 

NEAR vlEST SI'l"UATIOn 

Proceeding wast from the Central Aroa the torrain 1~ 
mostly covered with alluvium, except for so~o cropplngo 
in washos (ouch as situation 30 - q.v.). But nt a 
distance of about 1/2 mile an area of highly knolln1zod 
monzonite or rhyolite outcrops. There are a few ten foot 
prospect holes showing a little copper • 

.... 

Knollnlzatlon 1s an alteration of tho constituonts of 
rhyolitic type rocko cuu30d by chemically chareod solutlona. 
Such conditions portend mineralization whon thoy occur 
whore economic mineralo are 1ndlautod in the alter1nc 
solutions. Such situations are also prone to subaoquont 
leaching. 

Such an area of kaolinlzEltion, with a bit of copper re­
maining, in a general area o£ oopper mineral1zntion. 
certainly justltyo exploration by drilling. Horo thoro 
could well be a secondary zona of the chaloooltQ typo. 

FAR \'lEST SITUATION 

This aroa, from n milo to a. mile and 0. halt wost ot tho 
Central Aroa again ShoW3 a highly mineralizod cond1tion. 
It o~ot be doflnod, mapped, nor tied in geologioally 
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until thoro is a :JUr-'lC~T \L~ til eround ma.rkers. To tho 
south it aeomc to tio i~'l<vO w~-.~tl'lero.llzed o.chioti to 
tho west 1 t 10 COVOl'(J(,~ til th lG:~or volcanic .floHn. But 
generally 8poG.l(irJ. ;~ thoro 1s u lot of good looking 
country there that warrnnta oxploration. 

:KORTflEA~T SITUATION 

Immodiately northouot of your Central Aron thoro ooomo 
to bo Q hond or zono of corl~rHtritivoly unminorulizcd 
rock. Further northouot drill 00100 1~16 nnd 18 \~or'o 
put down and peno-tratod Doft, louchocl, 10\1 coppor 000.1--­
Ing material. Thi~ aroa lookn doubtful but juotlfioD 
a bit of further exploration. 

SITUATION n30~ 

For lGck of n bot·tor nOIUO I hnvo cullod thin urea. n30" 
bocouoo unsny somploo taken thoro h0.ppened to bo 
numborod 30, 31J) w,1d 32. H01~O 1:0 ho.vo u h~rd nilici1'iod 
zone c ropping ncro~s Cl gulch. No copp~r Hun 0Pparon-c 
but a poculiur :Jho.do of some of tho rood iliron,1 lod r, ~ ') 
to Dunpoct rod copper oxldo. ,A.1"1. uvorueo SOIilplo D..:JDnyod 
,90% coppor. Su.mplo )~~31 l10.0 ta]~on of (.\ difforont t:nlQ 

of porphyritio matorial on the hungingwnll sida of thQ 
3111cifiod zono. It ' -/Lln lec~chod und ShOll1ed no v:t:Jiblu 
copper, but anollyod .30%. Snmplo 1~f32 \iao talcon of t 110 
SC~Q hnrd si11ciried bfu~d n~ samplo 30, whore it outcropa 
through tho gravol fill about 100 yards wouthoast from 
#30. It assayed 1.20% coppor. 

This general aroa. warrants oxplorat'ory drillin3. Llko 
the South Sltuo."tion, tho valuo3 in the hard rib, 0.11(1 
slight roma.ining valuos in ito soft noighbor 1ndlcntoa 
important socondGry values at roasonable depth 1n tho 
leachable material. 

TONNAUE AND AVERAGES 

Twonty oeven di~~ond drill boloe have boon put down 
but thoy have not boon aysto~atlcally spaced (seo map) 
nor havo the coras or sludgos beon consiotent17 asonyod. 

At the tim~ of my oxaminatlon in Mny 1955, I samplod 
the cor~s from holos ), 5, 8 j & 14. Theso wore selected 
as belng fairly representative of the general nron 
covered by the then 15 holes. Aosays were as follows: 
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Holo t~3 
Holo ~~(5 
Holo ;;{{) 
Hole j~~ll~ 

1.LI.O/~ 
3.,30 
3.it.O 
1.50 

Mora rocontly I havo cruaplod the ooros trom other holoD 
with results as followo: 

#3 upp~r portion 
"~14 rili ddlo po l'tion 
#20 rrou 25 a to 45' 
//22 gonora.l 
l~23 Gono 1:'0.1 tr26 eonornl 
//27 gonora.l 

3.00% 
1.50 
2.80 
2.00 
1 vL~O 
1~60 
.50 

Thig last lot of an~aya, reprosontod by tho nttnchod 
c:ort1flcato, wore oelectod for tho follo1l1ing purposoa: 

(n) To chock or train the eyo in ootimntlng other 
holes or coror;. 

(b) To supply a dlvorsiflod sot of atrundnrda 30 that 
quick color.motr1c assays can bo mnda at the mino. 

(0) To obtain definito and positiv~ r03ults in at loaot 
a 1'ew holes and in some unlmown s1 tua.tions ( the 300). 

The average o~ all or the abov~ a3snys 1s about 2~OO% coppor. 
Judgoment indicates that the averago of all tho holos, (u;-
of tho aroa covored by the holoD \"1ould bo somo~-Jhnt 10::1:1 -
probably 1.40% to 1.60%. And in consld0ring thia aran or 
tonnugo a further illlo~Jance must be ma.do for the very lou 
grado hard ribs montionod abovo, although they may not have 
to be mined. 

The gonoral nroa coverod by tho holon, without includinG 
some outlying holes, 10 approximatoly 640,000 nq. £t. Do­
ducting 20% for ::lomo i31ancla that uould bo bottor loft 
unmined wo havo about 500,000 ~q. ft. At an o.vorneo doptih 
of 150 feot which is ao much as can be assurod o..t proool1t, 
the tonnage is such a block would bo about 4,000,000. 

It mU3t bo born 1n mind that bocnuDo of tho 1rroeulnrity 
or tho holo3 tho abovo tonnngo c~!ot bo otnted as ponltlvo. 
Howevor, such tonnage doos soom well assurod. It should' 
also be born in mind that thia cOwpunltlvoly oonll aron 
1s a small portion indoed, of the total probablo oommorcial 
area or areas. 
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-LF.\CHDTG TES'P:3 

A copper lOQchin,~ to:.it raade by tho Arizona. Buroau of 
Minoo, April 12, 1955, Dhowo tho oxid1zod oro to bo 
amenablo to oulphuric acid loaching. Bond orunplo l:as 
2.01% copper, oxtrcction 81.2~~, and acls consW11pt1on 
70.5 Ibs por ton or oro. This ratio or 1.75 Ibn of 
acid to 1.0 10 (ti'" coppor 10 nor~~l. Coat of acid in 
operating n plant on thnt grado of oro would bo about 
1.00 per ton. On lower grade ore it would be proportionally 
less. 

JUSTIFIC!\.'PIon FOR LEACHING PLAnT 

Wi th an aSfJUrnnC0 ol :.ovoral rrl.l1ion. tons of oro con­
tainin3 in tho nol8;hboj,-:LOod or 30 Ib~ copper per ton/i 
and !Jhowlng good c.mon~;.bili ty to loQ.ching, you U1"0 wall 
justl£iod in cons1do~in8 a modoruto olzod loaching 
plant o~ aay 500 to 1000 tons per day. 

-But bofore :Juch plant is inntalled or designed vary 
thorough tosto slmuld DO mude on the various typeD ot 
your ora. on a pilot plant basio. 

COSTS AND GElillRAL ECONOi>lICS 

On a basil3 of 500 to 1000 to no of lonching ore per day 
from opon pi t I would cotimo.te that yo'ur operating coate 
should not be groator than tho following: 

I1INII1G: Hining and dolivory to plant, including 
necossary strlpplUG of ovarburdon, and 
wastlnB of non-cor~ilor01al islands...... 1.00 

MILLInG: Acid and iron 1.50 
Labor and othor 1.50 3.00 

OVEIUfEJiD AND TAXES: (Not lncludins 
incoLlo t u..""'1:0 S ) •••••• " • • •• • • • •• • • •••••• • • S~ 

HARKETING: (Deductod :from value of copper) 
Total ~ ~50-per ton 

AODuwing 30 lbn coppor por ton and 80% oxtract1on you 
would rocovor 24 lb3 ot coppor per ton. ~ho proaont mn~cot 
for coppor 10 43r! bu t 1 t would bo a bi t a0l1gulno to Pl"O joo t 
ouch prico very to.r in tho futuro. A prlco of 36$f lIQuId 
Booa a fair basic for ootimaton. It the marl~o-'.:; 10 36~t 
you will actually rocoivo about 33¢ the difforenco covering 
freight. rofining and aaIoo costa (markot1ng). 

24 lbo coppor a 33¢ ~ 7.92 
Deduoting operating cooto he ')0 

~~~ -.(-;r-Prof1t boto~ incomo taxaa •••••••• 9 j.4G par ton 
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To achieve this oporo.ting profit rather large ca.pital 
expenditure will hnvo to be mado. Thoy will bo dio­
cussod further undor fiRocommendo.tions" , but Genorully 
sperucing a well engineerod plan £or coordinate drl11ins 
of the Central Arotl, and oxploratory nnd SOrJ0 coord;-:nuta 
drilling of the othor areO,a \1111 l~oquira •••• $ 500pOOO. 

Pilot plant and thorough toating or tho oro~ to-
gether with coat o~ tho above montionod leaching 

d' plant ••••••••••••••••••••••••••••••••••••••• ~ 300,000. 

Miscellaneous and corporate expensea, 
and operating oap1tal ••••••••••••••••••••••• $ 2003000. 

Total •••••••••••• ~ 1,000,000. 

MAPS 

Attached to this roport 1s a. map Dhol/in~ tho block of" 
cla1mo wi th tho o.bovo montionod o.rCo.3 l"'Oughly outlinod. 
Also a mnp, dro:wn in coordlno.tca, of tho uroa whoro lr.O::it 
of the drilling has boon dono. Proaont dl"ll1 halon 0..1..'0 
spotted on this mnp, and it Is rocolmnondod that furthol-­
drilling be dono with verticnl bolos at theoa coordinatOD. 

All of tho old drill C01~O~ or sludgos ~hould bo Q30nyoll 
and mapped. Such map ~hould show the roapoctivo elovutlou 
or the collars of th holoa. 

A survey ohould bo mado ot the clnlm~, arocting pro~nont 
claim cornorB~ each with a tog showing what eornor it 10. 
Then ~a geological map should be prepar~d using thoso eor­
ners as field markoro. 

Coordlnato drilling should be carriod on in tho Contr~l 
Aroa. This wll1 r03ult in your being ablo to GOCl'QCn to 
tho ore and waste zonoa, estlmato do£1n1to or po~ltlvo 
tonnagotJ, avarago:, valuoa, and thicknos::J of oro and ovor­
burdon at all pointo. This 10 all easentlal 1ntor.mat1on 
before planning your pit operation. 

Explora.tory drilling should bo on.rrlod on 1n tho othor 
arOQO montioned, to bo followod by at lon~t Domo ooordinato 
drilling AD soon QS pl--011minary Informntlon 1s obta1nod. 

An engineer or mottnlurgist oxpor1encod in copper loaohing 
Dhould be omployod at lonat part t1mo, and n pilot plm1t 
oan bo built and put in oporntion Qa aoon as praotlclo. 
All types ot oro trom all looAtions should bo teatod. 
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Coordinate drilling and pilot plant tests could well 
roaoh conclualvo rOBulto nimultenoously, and you lIould 
tho~ be rondy to dooign and install a com.rnercla1 planto 

Roada ohould be ropnirou to stand up under heavy trnrr1c~ 
~,d tho wanta matorial from pilot plant operation, or 
trom ovorburdon oxcavation, should be useful for thnt 
purpose. 

Syatcna.tlc sampling ot drill coras and/or sludges ohould 
be carried on continuously and the results tabulatod and 
mapped. 

CONCLUSIon 

You have a large but not dotinitoly mousurabla tonnago 
of oommerclul ore g and very large aroas of probablo oro. 

If dovolopmont and operation is carried on according to 
good onginoorlng practlco the projoct should be very 
lJuccoo3ful. 

Respectfully submittod, 

al/ll1tI!IU;'1 
CHARLES H. DUNNING 

, ,. ", 1'11 .1 
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