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Abstract

An evaiuatton driliing proqram consisting of 12 shallo~ ( 300 ft ) .

| Fotary haﬂmer éC ccre holes located on an BOG feét sxdé Square grid pattern

was carried out to test. the comrerical p0551b111t185 of a supergene orebody.‘

. f Thls orebody had been prevxously tested with 7 diamond dr1ll hoies by

"Kerr41cﬁee 011 Industrles They had estimated a low grade (0.37% copper},

17.5 million tons orebody.

The -hopes of further extension of this orebody to-the south and

w;southwest have not been aff1rmed by Humble's dr1111ng program, and the

-,:,;tgrade of the ore proved to be lower than the Kerr-McGee values.

The very low grade of this supergene orebody Iocated in the

‘m;;“Copper Sprwngs area 1s most]y due to low grade protore and incomplete

'rep1acement of the su1f1des. Hydrothermal aTteratxon {argillic) is

associated with the orebody and controlling factors for the mineralizatibn
have been the increased porosity and permeability of the’Pinal‘Schist near
the northeastern end of a SW-lE tkending anticline axis as well as proximity
to the Santa Ana fault and the faulted Pinal Schist-Schultze granite
contact.

Twenty shallow validation hofes have complemented the knowledge
of the area and two of them, nanely CS-? and €S-8, showed indications of
possible interesting mineralization.

From the data of the shallow hole driiling program possible cre
reserves of 37 million tons of 0.26% Cu have been estimated for.the zone

of supergene enrichment. The ore consists almost entirely of chalcocite.

Adequate cond1t10ns ocecur for an acid leach “xn situ Operatton. good




.petmvab1l1ty of the ovorburden and gre zgno fairif tight rock unit
E .“Underiylng the ore zonc and good topographxc Iocat:on of the chalcoci

Zone, -

Results fkdm the testing of the zone of hypoqenc mineralization .

by two deep-holes (€S-A and C5-g8) ﬁhow that the protore is too low qrade |
to be of éommefciel intérést ( 0.15% Cu), and thaf wnditions did not |
improve at depth near the antxcltne axis or a breccia plpe. it a%

showed that the Schultze granlte ~Pinal schrst contact dlDS at a very Steep

angle and is not shallow as expected,

Tal e v L.



e Prev1ous ork

k'”'Tﬁe.maiﬁ purpose of this report is to examine and analyze the

character1st1cs of the zone of supergene wrnerallzation From the data

: provided by the eva]uatzon drilling program at the Copper Sprln“S area.f

Discussion of data from other areas provided by the va]idat:on drming.

program w111 be br1ef1y undertaken.

Smali exploratory workings in the claimed area date back to the

1ate 1800's and early 1900 s. They conszst mostly of sma]l pits and adits,

mostly aTong the lower- s]opes of the major east-west trend1ng ridge, where

‘Q;rcutcroppwngs of the secondary enriched zone occur and in the Santa Ana
o fau1t~zone. There is no pub]1shed data on any of these work1na;, and it is .
'_not known if the1 were part of & large progran, They are most likely the

-;-1nd1v1dual effort of small claim holders to develop thetr proaertles.

In 1947 -the Miami Copper Company took an 0pt10n of claims held by
Mr, J. M. Santa Ana. They drilled a 600 feet deep churn dr111 hole in the
north slope of the main ridge, on “r, Santa Ana's Lonesome Pine No. 3 claim.
A road to thts site was built, which is still the main access to this part
of the preperty Results of this drill hole are not available. In 1963,
Bear Creek Mining Company did surface reconnaissance work on this area. They
were shortiy followed by Kerr-McGee 0i] Industries, Inc,, which did surface
reconnaissance and geochemical sampling, followed by 12 diamond drill holes
of which 9 were drilled in the area discussed in thig report and three in
an area of possiﬁle supergene mineralization to the east, A report discus-
sing the drilling results and tonnage calculations was made available to
Huwble 011 by Kerr-McGee. Their reported tonnage was 17 X 105 tons of

0.37% copper. The core from the 9 dril} holes in the area of main interest,
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plus one. from the eastﬁrn arca. is. prescntly hold hy Humblo and was 'relogged L
by Mr, W} D. Burton Chcck a*cn;r woru a]fo run on. thn Verr Mrccn Hf hales . -

| .which were WIthln a O 1% of the values reported In 1966 FnrrwncGee leaaed

e,

the _property to Phoenix Ventures wh1cn drllied 25 By Jhailow ho!es. ma:t?y

on the northern slope of the main r1dge No résuit are avarlable from this

mgram 1n 196? Phelpss B&dge Cm dr Hed & 1,500 feet deep \mrti{:a] hole "

in agreement w1th Kerr- thee This ho}e was ]ocated in Schultze granite o
about 700 feet from the contact Wi th Pinal Schlst and east of the Santa Ana
fauit. There is no available data from thlS drill hole, which was possibly
testing hypogene mineralization based upon surface evaluation data. Th1s

area is coincident with one of Humble's high copper geochemical areas,

altnough moiybdenun 1S not anomalous here.

Present Investzgatlon

An area covered by 156 unpatented cJalms was staked by Humble 011

i"ﬂ - in April, 1969 after Kerr-McGee had dropped their claims. A program of

" surface rock geochem1ca1 sampiing Was carr1ed out accompanied by deta11ed

geologic mapping (1:6000 scale). The claims were validated by 20 rotary
hammer and core drill holes which starteh in early June, 1969. An evaluation
of the area of best possibilities for secondary enriched mineralization, in
the western part of the claimed area, hereby termed the Copper Springs area,
was planned. A square grxd pattern, with 800 feet spacing, was adopted,
using as origin the location of drill hole KM-1 on top of the main ridge
{Plate I).

The regional geologic, detailed surface geologic and geochemical
data, as well as the results of the 20 validation drill holes (CS-1 through
Cs~17, pius C5-7A, CS-10A and CS -15A) and of evaluation dril] holes (S-18,

£s-21, CS 22, CS-26, and (S-27, are fully described and discussed by Burton




Jiﬂ(hovewbnr 1“69) : Thnroforv the prespnt rapcrt wlll he cnncern‘d w;th the';”‘-%*”

’“data ortazned by the dr:l] holo prnqram thh enphaf1 uDQﬂ the evaluau*on _

dtl]ltng of the Conpnr optiﬂgﬁ aroa.v Th1s wxll be donn naxnl; bj eraaina- -

tion of the data plottnd on the attached cross sections (Plates I and III)._:'

and the exam1nat1on of drlll and assay Iogs of the 20 validat1on holes and . ‘1

the 12. eva}uatmn drm holes: (S«18, CS-20 (s- 21“ CS 26 s~ 27 CS -28,

€S- 30 €S- 32 €3~ 36 CS ~37, and £S-39,

Slze and Locataon of the Capper Snr1nns ﬂrea.

| The size of the investigated Copper Springs area is approximately
4,800 feet (E-W) by 3,200 (N-S) feet, or approximate1y 0.564 square mile.
[t is Tocated within Sections 13, 14, 23 and 24 of TIS and RI4E. It is

_ situated in the NE part of the Pinal Ranch Quadrangle Ar1zona Topographic

.. sheet, scale 1:24.000 (U.S.G.S., 1948). Based upon our coordinate system,

using dri?l hole KM-1 és the origin, the four corners of this area have the
fo]lowtng coordinates {N2400, W2400); (N2400 E2400) (S800, E2400); and
(s&00, wzaoo) |
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L LROCK ONITS DRILLED: T vl

" Pinal Schist

" - The rcgioﬁal‘chéracter1 stics of this unlt have been well described |

by Peterson(1962) The . loca1 character1stics encountered in the surface

,genlogic mapp1ng.were fuITy descr1bed by Burton (1969)

The Pinal Sch1st term has been used to compr1se a ]argo var1ety of

;rock subtypes These TOCKS form a complex of low grade metavorphzc rocks

of sedimentary origin, mostly shale and feldspathic sandstone, which were

submitied to dynamic and thermal metamorphism {(Peterson, 1962).

In the Copper Springs area, the drill hole data gathered show that

_a few types of schist occur No petrographic data are ava1labie. and the

_ character1st1cs and types descr:bed below are the result of megascopical '

observat1on of the core with the he1p of a 10X hand lens and low power -
btnocular m1croscope. L ‘

Eye examination of‘thé core renders ihe Pinal Schis£lof.this area
as a massive monotonbus section of rocks which appear td have the same
mineral composition. More detailed exaéination shows that a few subtypes
can be distinguished based upon different mineral content and texture as
provided by the original sedimentary rock.

The schist shows 2 light brown to tan color in the weathered zone.
This color, mostly caused by the Fe oxides present in the zone, turns
gradually into gray which becomes darker with depth. The intensity of the
gray to black color of the schist in the non-oxidized zone is mostly con-
trolled by the amount of biotite and other ferromagnesian minerals present,
In some drill holes the 1imit of the weathered zone is very sharp.

The grain size of the schist is varible and depends upon the texture
of the original sedimentary rock.” In general, if‘can be crﬁde1y defined as

[~
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re ha,w

: nLvaryin from very fine subm1cr05cop1c to medium;" The{mﬁdnUm textu

lﬁfqra1n; up.‘to- 3 min 1nterrvnt The degree of unlformxty of tnn gratn sizes‘?"wuw
W'QIS aiso ery variable. espoglally in- the mcd:um suze graln varletj.
- Burton (}QGQ) descr1bes a8 coarse granlte texture facres of the Ptnal Schz
'near 1»5 contact with the Madera d:cr:te in the southprn part of the SuaPEd
area.r He explains th1s coarse facies as a ccnsequence of aiteratzon prodaced h
by thé 1ntruszon of the d1or1te. Honever the dr11l data from holes. C -}A,
f CS-2 CS 3 CS 4. and CS g9, whlch are Iecated near th1s contact. 1ntersec£ed
mostly f}ne grarned schist, Since the grazn size variations of the schist
in thls area are horizontally and verttcall; distributed in the section, it
.. is most,lzkely that they are caused by l1tholog1c and facres changes of
»Qﬁiﬂthe or191nai sed1mentary rock section and now reflected in the schist,
*he m1nera1 compos1t1on of the SChISt 1n the Copper Spr1nﬂs area -
;ﬂ%> B "1§ Varzaoie and g1ves rise to a few subtypes of wh1ch the most common ones .
- - are quartz- ser1c1te schist, quartz»muscov1te SChISt quartz bwotute—dustovité ”
"ﬁﬂschlst, quartz-biotite schzst, quartz chlcrwte sch1st, and chTor:»e schist,

- The princ1pal constituent minerals are quartz, sericite, muscovite, biotite,
and ch?orite which produce the different subtypes Next in importance are
the feldspars, mostly plagioclase, OQther mwnor constituents are amphiboles,
pyroxenes and magnetite. Amorphous silica nas been observed in some of the

T core but itis mostly secondary. f}iling pore spaces. ihe proportions of
the different components are very variable even within one subtype., Guartz
is the most persistent one and is present in all the subtypes, altiough it is
not aiha»s the major component., A careful examination of the attached driljy
logs gives a good idea of this compositional variability. The most common
schist subtypes are: quartz-sericite, quartz-biotite-muscovite {or sericite)

i;} and quartz-biotite schists. The least conmon are the ch}orite:and-quartza
chlorite subtypes. Good examples of these chlérité ;thsts‘tan be seen on

-



- the CQre of ho?es €S- ?? £5- 30 and CS 32 All thnse compOJitloral subtypr- J:nwu

wwf ;havn thEIF toxtural Vurrctxva. chept thn chiorite ,chu t whwch ha a}ways  

~been observod as very missive and fine grained,
Seqreqatlon of quartz and feldspar present, from the m‘éaf and

vAferromagn651ans,-ts usually wel} developed glv1nq the rock a3 Iafered appear~

ance, - Segregataon. hO“ever. is not so wetl deve?oped in the quartz-ch]ortte "1.4

. subtype Some of the VPry fine qrained var1et1es of schtst approach the
,gcharacter:stxcs of 3 slate when the slaty cieavaoe i5 deveIoped Thms is
,'not surprising since the Plnal Schist is partly derived from shales, Slater
facies of the Pinal Schist formation outcrop to the SW of the claimed area.r
Frequent]y, the quartz -feldspars occur .in small lenses. Biotite frequently

"occur in more or less thick adggregates usuai?y flattened along the fo?xat1onr
f '-wn1ch gives the rock a mottled appearance. "

Foliation is well developed in the Pinal Schist of the Copper

' 2.Spr1ngs area, Its dip is variable and as can be seen from the attached L e

cross- sectlons (Plates 11 and I11), 1ts intensity follows the major
anticline structure mapped by Burton (1969) and which strikes SW-NE.
Bedding features are imperceptible to weak and where present they were
observed to be parailel to the foliation, Joints are usually we}i deve]oped
especially in the more Quarizese facies, Various sets are usuaily present.
Host of the joints are filled by quartz and quartz-sulfide velggmmﬂi;;; of
the limonites and oxidized products are present along the joint planes in
the oxide zone,

Fault zones cutting the Pinal Schist in the Copper Springs area
have been observed in the dpil] holes to develop a coarse to medium grained
breccza This breccia is generally composed of angular to subrounded,

poor]y sarted, fragments of the schist cemented or held together by a clayey



. mairix. fragmpntf thlng up to a 5§ cm. 1ntercept have bevn pnrountnred

. 'Diabase

_'hurh dacuwpo 1tion of the scht t dnd ﬂevpiopmcnt of 4 yellow cldj arand

the fragmcnts of the broccia is porszuly the res uit of the action of acidic

waters flowing through these more perreab]e zones. Talc develgps fresuently

in shear surfaces of the schist especially in the ch?orxulc subtypes possibly

 from. the alterauion of pyroxenes and umphlboles present in the rock.

: It appears that the degree of wetamorphism to which the s sedirentary

.rocks whxch now form the Pinal SChlSt were subgected was reg1ona1 low

grade dynav1c metamorphism of the chloritic Zone,
Peterson (1962) dates the Pinal Schist as of early Precanur.an

age and this metamorphic complex construutes the oldest unit wh1ch croas

. out in th1s area, It also covers most of the Copper SprTngS area and is

“the host . rock for the supergene mineraltzaticn target under investigation

by Humble 011

lxﬁldfabaée has been found in the core of various drill holes at the
Copper Springs and adjacent areas. |

It was found cutting Pinal-Schist in drill holes: (€S-4 in the
intervals 1}0‘-120‘ and 180'-200-; CS-10 in the intervals 1'-15' and 83'-
85'; €5-21 in the interval 105'-110"; €5-26 in the interval 130'-160";
CS~27 at 65 and from I]O'-]iS’; and (5-32 in the interval 85'-50",

[t was observed cuttihg Schultze granite in dril} holes: CS-S
between 80'-85' and in_ hale CS-37 in the interval 15'-25°',

It is important to note that the diabase was cut by holes wnick
are Tocated near or at the contact of the Pinal Schist with both the Schultze
granite and the Madera diorite, This fact might indicate that the diabase

was intruded in weakness zones expressed in part by those intrusive contacts,

-G



*51&15 beéo@ *“coon moro poss lhfe from tho fact that dfi}l hO?P’ EJ 8 55 10

€526, Cs '27;'cs 32. and C5-37 are 10catr*d at or near thn contact, of the.
' Ptnal Schtst and the Schultze qranxto which is mostly a faultod contact "
| | In: dr11] hole CS-26 the dwaba,e is cut by Jchultze gran:te (por-
_ phyritic quartz monzon1te) and the diabase 1tseif cuts the Pinal Schist. |
| Burton (1969) did noo observe any outcrops of dxabase aurang his
fieid méppwng campatgn The scarc:tj of outcrops of diabase in *hé area is
“lprooabiy due to its weak nature to reszts the weathering aga ' s and because
it is mostly covered by debris of other rocks. This view is expressed by
Peterson (1962). The writer observed a dike of diabase striking NNE-SSW
‘cutting Médera9d1or1te in the southern part of the claimed area, The
:?dzor1te is-very weak to weathering and the relativeTy more resistant daabase
: ﬁstands a few feet above the flat diorite uerrazn. o
f:; . .;H . From observation of the core and the outcrop 1n the southern part”
-..-.of the area the diabase can be described megascopically as a very f1ne S
- | gra1ned (aphanitic), ma551ve, black to dark gray rock. Since no petrographic
data are available the mineral composition of the diabase.due to its fine.
orain. cannot be accurately described, Observation with a binocular micro-
scope of the cuttings show very minor amounts of quartz, plagiocliase and
dark minerals, possibly ferromagnesians. Some biotite flakes were observed.
’agnetite'appears to bo a major component in the diabase estimated up to
20% as in €S-32. The diabase cut in C$-32 reacted with HCI indicating altera-
tion of the calcic plagioclase. Peterson {1962) reports that the rose
common types of diabase rocks in the Globe-Miami area range from augite
- diabase which contains no hornblende to hornblende diabase which contains
none to little augite. He has observed some oifvine or pseudomorphs of
serpentine, as. much as 10%,in the diabase. He also noticed ophitic texture

in this rock;‘ This rock can be more genera]?y termed a doler1te.

h il al



?lfcropptnq out in-the southorn part of thn arna. as wel] as ?n trn core.

o v151b}e in thxs rock. 8reccrat1on and faultlng occurs at some- af the

Joints are vory woﬂ devo]oped m the dxabme dh’t' oumrvad “

Puaaably due to its aphan1tzc naturp no IunCdtlons or foltahiona ara'

‘f'contacts of the diabase wzth~the SChiSt and granite (CS 21 and €5-37) thh
.'no notlceable contact metaworph1sw‘ The trua nature uf these cont&tts

f_,may be in part obscured by the _younger hydrotherma] aIteration of the

. rocks of the area.

The dlabase in the Copper Spr1ngs area has been observed CUtuing

the Eariy Precambrian Pinal Schist {CS- 4, CS~-10, €5-21 and CS- 26}, cutting

: AAMadera diorite and at two places cutting the Upper Cretaceous to Lower
"j,tj;Tertzary Schultze granite {($-8 and €5-37) and in ane rnstance, in drill

 hole CS 26, be1ng cut by the Schultze granite (porphyritic quartz monzonite),

This poses an age problem p0551b1y indicating the diabase younjer than some

': N facies cf the Schultze granite described by Burton (1969) and oider than '_ﬂ

others, but pIac1ng the age of the diabase from late Cretaceous to eariy
TErtiary. Peterson (1962) places the diabase as a pre-Schultze granite

intrusion, .

‘Schuitze Granite

The rock unit second in extension in the Copper Springs area is
the Schultze granite. In the whole area investigated by Humble Qi1 the
foliowing holes were located in granite: €S-8, CS-13, €S-14, CS5-15, CS-15A
€5-16, C5-17, CS~37, and KM-8, KM-9, KM-11 and KM-A12. The last five holes
correspond to the Kerr-McGee drilling program. Of these holes only (S-37,
KM-9 and KM-12 are within the Cobper Springs area proper,

Burton (1969} described four facies of the granite and a related

bréécia pipe. Of the four facies only three have been drilled: the quartz-

- monzenite porphyry on the NE (drill holes €S-13, CS-14, (S-17, Kit~5 and KH-A12)

"}l



the porphyr!tic quart¢ ﬂDHlﬁn!tL 1n thc Nd (drtl} hole" CS IJ EJ-}EL and ;:;

. CS- 16) and the gran!te porohyry 1n thc north cpntrai part of the C]a]h{d

G!Lﬁﬁ(drlI] hole £S-37}, Pholps-Dodgn drlliod a IJUO feet dnep vrrt1cal ho]e:

tn what appears in the surface as a favorabie area of the quartz-monzonrte

. povphyry where secondary K~feldspar and quartz ser1c1te as wei? as w;nor

: secondary copper "nnerals abound, Drm hoie s- 30 Iocatod ahrmt at the

contact of the Pinal Schis St with the brecc:e pipe, d1d not cut the Iatter

-Hole CS 20. as has been prev1ousfy mentxoned in this report, intersected

fxngers of granlte cutting both the SChlSt and the diorite,
The quartz monzonite porphyry and the porphyritic quartz ronzonite

facies described by Burton {1969) are difficult to d1st1ngutsn from one .

‘ another by megascopzc character15t1cs observed in the core. They both contain

coarse graln (up to 5 cm. in dxameter) quartz phenocrysts. usually euhedral

which are contained in a medium grained groundmass of Guartz, orthociuse

‘ .sod:c plag1ociase, muscovite and bzot1te. Overall quartz content varies

from 20% to 50%, plagioclase from 40% to 20%, orthoclase from 30% to 10%

- and muscovite and biotite from 5% to 10% each. Minor constituents as MaG=

netwte, pyrite, dpatite, hubnerite, schee]ite, possibly casSiterite and
various secondary Fe oxides make up the remainder of the granite mass, In
both facies there are orthoclase phenocrysts, Quartz phenocrysts usually
form up to 20% of the mineral composition while the orthoclase phenocrysts
are less abundant with 3 maximum of only 10%,

The granite intersected by drilil hole €5-37 is porphyritic, In
this facie most of the phenocrysts are pink subhedral orthociase up to § cx3,
in intercept with very well developed cleavage. Up to 20% of the rock is
formed by the orthoclase phenocrysts with few quarty phenocrysts. The
groundmass is composed of medium grained quartz (30%- ~60%) orthoclase and

other feldspars (20%-30%), and muscovite and biotite (5%-20%). Biotite

“




‘ftan to ]iéht'gruy. The uniwathored gortion of aii faciv iy, as e/nocted
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5oeegn.obhgervad 1\) dwemave abuncaneand prlasmind L -wt'r MR e,

Biotite isitsually in'hm&llhr piaLea‘Lhun mbscovitﬁ

“ ALY thvee facics hdvu 3 Inan co}or in. Lho core of the ¢rili

hoies, ~The granile pnrphyry has.a more intﬁnﬁn pink color possibly due to

ts highqﬁ content of pink ortimclase.. . They all vary-from 1ight 15 rodiun

»

]

very havd due Lo its high stliceou, and uuil’gmi cotposition; G s condie
tion ulde the raLe of drilling slower 1n the granlte thdn in Lhe>3chigt vith
a higher COﬂSUmpL%OH of diamond bits, Core recovery was excel?enz, aimost
i00%, as can be seen in attached drill logs for holes CS- 13, CS-34, CS-n?
anc CS5-37,

‘W?Lineétions or préferential alignment directions have not teen

noticed on a megascopic scale in the granite cut by the drill holes of

this area. . foliation is not developed in the granite, However, lainting

is‘promiqent‘in aillfacjes of the Schultze granite and can be clearly
récognized in the core, althiough it is more striking on the surfice oputcroos.
hany of the joints are filled wzth quartz and quartz- suif:oe veins,

Only two drild ho]es. CS5-3 and C5-256, intersected the Piral
Sciisi-Schuitzaqgranite contact. [n both holes the contact consistes of
"igers” df the granite culting the schist in the vicinity of tre contact.

i the case of CS-3, where oniy cuttings were recovered, the nature of tne
contact could not be observed well. in driil hole C$-26 the contace seans
gragational with some degree of metasowatism. However, in noné of these two
holes any typical contact metamorphic or pneumatoiitic minerals were ohserved,
In the surface the Schultze granite-Pinal Schist contact in the Ccpper Springs
area and to the west show indication of being faulted, There is ceveloprent
of tectonic breccia and it appears that at least in certain areas {in the

read to €S~10 and CS-10A) it has boen thrusted over the Pinal Schiss.

13-
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ol to th@ SLhu]tze qranzte,, {reacey, ot al (196?) q:ve a Bﬂ m,y. b/ K- Ar

PetLrson (1962) agq}qnpd a Iate Frctaceous to nar!/ Tertiurj age TR

muthodsrto this granite. [urton (1 9&0) defcribe, an order of Jmnla(r ent

for the différent facies of the'gran1te., But if the dlaba e cuts some of

the fac1es of the'granite as described prcv1ous]y in this report, thts may .

mean that. these intersected facies could be proe diaba*n possibiy of. tre Scm&

age and related to the Lost Gulch quartz monzon!te. The Lost Gu]ch quartz

monzonlte and quartz monzonite pGrphyry facres crop out to the north of the

area 1nvestigated by Humble 0il and is the host rock for the mineralization
at Castle Dome mine. Peterson (1962) describes the emplacement of the Lost

Gulch quartz monzonite as one of the earliest intrusions accompanying the

Late Cretaceous early Tertiary'orogeny.

Talus Deposits

" These deposits consist of unconsolidated'scree material deposited

in the bottom of slopes or where a change in the grade of the slopes occur,

.They are usuai]y coarse grained poorly sorted accumuliation of angular

to subrounded fragments of gran1te or schist. A reddish clay rater1a1. the
product of the weathering of the schist fragments by the meteoric waters
running down slope, is often present in these deposits.

Talus deposits are not important as far as mining is concerned
in the Copper.Springs..area.. The-same can be said'of the alluvial deposits
of this area. These recent age deposits are both very thin and easily
removable.

The only relatively thick scree material accumulation cut by the
driiling was in hole (5=32 where 30 feet were intersected. Drill hole C$-32
is at the bottom of the slope of the major east-west trending ridge., No
other major talus deposit was cut by the drill holes, since if present, they

were most 1ike1y removed at the time the site was buiit,

_A
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very thin and poor,

Organic rwch clayey %0!] develops cver

the snhzst fac;e, wh1ch crop cutjf It can be as much as a foot thch a, in U

the Vtcxnzty of dr111 hole CS 37.‘

the schist vary:ng with

The soi] deve]oped over the granite is
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na STRUCTURES o7 LG e

The P1nal Schzft in tne Coppvr Jprlnqs and adgaconf arna. 1n"7,

u‘\*strgated by the drili hole program shows good dQVLIOpmert of foliatlon._ ;

The ﬂdJOP ant1c11ne structure mapped by Burton (1969) shows weli in the

uccre of the dr111 holes near the ax1s | The folzat10n in (5~ 5 L3-12, and
{CS -26 is close to horxzontal *hese twio ho!es are Iocated at or very near
" the axis of the ant1c11ne Thn assymotry of. thus structure shows well, Iﬁ W

'hazes cs- 21 Cs- 22 £5-30-and €5-39 located in the northwestern Ilﬁb of the

anticline, the foliation is steep. The core from dill holes CS—36, C3-18, K4-1

and K4-3 }ocated on the sdutheastern 1imb of the antic]ine shows moderate

.Gip of the fdliation It is assumed that the foliation 13 generally parallel

to the beddtng as found by Burton (1909) on his surface mappxng survey and

‘as’ descr1bed by Peterson (1962}.

The other major strucLures in the Copper Sprxngs area, the Santa

 _Ana Fau]t, was tested by dr171 hoie CS- 27 Th1s vert1cal dr1]1 hole cut
: through 220 feet of the fault zone and showed that the angle of dap of - tne

© fault is larger than 70°. In K1-9, one hundred feet of this fault dipping

60% cuts the granite.

No other major fault was found as a result of the drilling proﬂram.
Minor fault zones were intersected in drill holes: €S-20 (15 feet); ($-22
(26 feet); CS-28 (2 zones, 10 feet) and smaller zones in these same holes
ar¢ others. The faults are both found cutting the Schultze granite and
the Pinal Schist.

Tectonic breccia develo;s_in many of these fault zones. [ts
characteristics, when they are formed in the Pinal Schist, have been described
acove. In both'ihe schist and the granite there is development of slicken-

sides and alteration of ferromagnesians present to chlorite and talc.

el
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: m_feldspars

There i usual]y strong devniopment of ciay, as - a}teratzon product of

Pyrite and chalcopyrtte in these zones are crthcd and

E?frequently oxldlze

- Magor regional strﬁgtural features in the Globe-Miami district

which have influence on the Copper Springs and adjacent areas have been

described by Peterson (1962); Masson (1967) and Burton (1969) and.wm not
- be d1scussed.1n this report, ' '
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_ tion of - the aIteratzon is d1ff1cu1t and will be 1limited to gross low

L WYDROTHERMAL ALTERATION oo™

Vartous types of a?teratton can be recoqnized fn the examination
of the core from the drill holes of the area claimed and inves t1gated by

Humble 0il. Since no petrographic data are avai}able a thorough descripe-

: power nagn1f1cat10n exam1nat1on

Alteratxon 1s expressed dxfferently 1n d1fferent rOCKs Gue to
their d1fferent phy51ca1 and chemical characteristics. This can be clearly
observed from the observation of the aiteration in the Schultze granite and
the Pinal Schist of the Copper Springs area.

The different types of alteration which are recognized from v1sua1

examInation of the core are:

1. Potassic
2. Quartz-sericite-muscovite B
| 3. Argillic | | “
4, ﬁrOpy1itic
These types of alteration a“proach the definitions or gescristions
given by Schwartz (1947) and Creasey (1966) but, have also noticeabie differences.

The potassic alteration is best developed in the Schultze granite.

- It has been recognized in the porphyritic quartz monzonite facies {CS-16),

in the granite porphyry (€S$-37), and in the quartz monzonite porphyry (C5-13,
CS-14, CS-17, and KM-A12). It has oniy been observed once in the Pinal

Schist in the core of drill hole C$-20. It is expressed as very thin veinlets
of pink K-feldspar, very often associated with quartz. The density of these
veinlets is usually low and in general the intensity of this alteration can

be considered as weak. Biotite has not been observed associated in this

mineral assemb]ggé. Chalcopyrite was observed associated with the K-feldspar

-] R



elns xn the surface ncar the 1ocat10n of the Phe}ps Undqn drili srte.‘

The quartz anr1C|te muscov1L0 d]teratlon is bn t dtveIagnd in the

Quartz nonzonzto porphyry facres of the Schultze gran1te.' It was found in :

drit holes C5-8, (S~13, CS- 14 CS 17 KM-9 and KM-Alz, It is pxare,sed
nosbly in ve1nlets of quartz with sericite and less Comwon}j wuscov1te

Pyrxte is commonly assoc1at°d and there is zon1ng ef these minerals, ah1s

_ alteratlon facies 15 aise SO”Ewha eve?oped 1n the Plnal scnist,

The more w1despread alteration type in the C0pppr Spr1ngs area .
is the arg1111c especially in the Pinal Schist. This type of alteration is

best developed in the schist and is expressed by the presence of clay

‘ nxnera]s accompanied by sericite and fine grained muscovite. Chlor1te has
-been observed in this alteration facies.like at C5-6, but. is not common,
o Thms Tatter fac1es could correspond to one of the assemblages wiich. conta1n
~ chlorite descr:bed by Creasey (1966} in his argillic type alteration. The
ﬂiﬁi'quartz sericite-muscovite and the argx]i;c facies are commonly together. .

The sericite of the arg1l!xc alterat:on has a satin sheen and can be distin-

guished from the "primary ser1c1te-mUSCQV1te of the Pinal Schist (Burton, 1969). :

| Propylitic alteration is very poorly developed anq weak in the
area investigated by Humble 0i1. It has been recognized in drill holes csS-6,
€5-36, CS-30, and KM-7. Talc and chlorite are developed but are not observed
tn be associated with épidote or calcite as is common.

If the alteration types from the data of the drill holes are plotted

i a map of the area, two major areas of alteration are defined. The
largest one consists of moderate argillic-quartz-sericite alteration and
comprise drill holes €S-5, €S-39, €521, KM-3, €s-11, (s-22, CS-12, C5-26,
CS-36, KM-Q; CS-28, and CS5-8. This L-shaped area follows very cToseTy the

axis of the anticline up to the Santa Ana fault zone. From this fault




‘23«éasth|d 1t paraliels the schtat grdnlte cnntact ) Thﬂ SOUthﬂO>tEfﬁ erd of

' thls l-shaped are.d 15 at CJ-\ thc 1n!1scL10n pount at. C’ “e and thc cd,tarn.

'end at C% 8 As wxll e rpcogntzod latnr. th: alter aonn Zone cownc.dﬂ*
o fatrly well ‘with the shape of the suporqnne orebudf‘ The other_interestzng

‘area of alLeratxon is along and near the Pingl Sch}st-Jchultze grdnute

-'j contact It is potas 51c alterat1on and extends from drill hole C5- 16 ¢n

| the wast to drri] hole C5- 14 on the east;

Hany of the fault zones cut. by the drili holes are moderdte to
strongly aTtered {argillic facies), This is evident in CS-27 which cut
through the Santa Ana fault. |

A weak marginal propy11t1c zone may occur to the southeast of the

‘maaor L- shaped argillic-quartz-sericite zone. - This p0351b111ty is on]y based |

_ upon data from drlll holes CS~-6 and KM-Z

.
1
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: 1nV£St1ﬂated ane hvpmgene and Juporgene. o

- METALLIC MINCRALIZATION | . % 5 o

Two Lypcq of mtnerairzatlon have to ba distrngu1shcd in the

e T

yﬂsnene Nlnera}1zatzon

S1nce the drz]!ln program'was'désivned to 1nvest1rate the'supprﬂene

' PIRST&]]Z&L1OH, iess data is avatlable fcr the evaluation of the hypOUPﬁe

m.nera?xzatjon. Houevcr, in all the evaluatlon drliling ho1es at least a few |
feet weré'dri1ied in.the protore. “ |
The principal minerais in the protore are pyrite, chalcopyrite,
and molybdenite; Pyrrte is. the mos t ahundant and mclybdenxte the least They
occur in thwn veinlets. usually along Jownt pianes and fractures, The
vexnlets are from hairiine (1 mm, )to a maximum of 5 mm. thick. The pjrite.
Tcopyr1te and mo]yhoenwte are usually assoc1ated with guartz in Lhese
vexniets and ser1c1te and muscovxte are frequently-present Some'zonang has
been observed in the m1nerai:zutzon with pyrite and chalcopyrate occupying
the center of the veinlets, molybdenite borders the pyrite and the quartz and
sericite occurs in the wa]]s of the veinlets, Pyrite is frequently observed
disseminated in the host rock a few mi11imeters‘away from the veinlets. Tne

rajority of the véinlets‘oniy carry.pyrite and in some drilil holes (i.e. CS$-38)

chalcopyrite veinlets containing no.pyrite or molybdenite have been observed.

“oiybdenite has also been observed to occur alene..but n&t frequently.

The mineraifzed veinlets are often concordant with the foliation,
since apparently this was cne of the weakness pianes for circulation of
hydrothermal fluids as.wei] as along the joint system,

It is also possible that much of the pyrite in the concordant

veinlets and the one disseminated in the rock is syngenetic and much older,

07




: Othor wptai}ic m;narais ob,crved in-. th]; zont e bornltc and:"

"7'—c0vc}}gtg.‘ Althouqh no.. Juhalérwte or zsnc mtnnrdl hava becn oh nrvcd fﬂ:_;ii L

" the. hypoqene a Lmblage; therv are usually much hignvr than bac%qrnund :
va]ues of z;nc rn the m:nnraltzed 1ntorvais., Pb Co and Nl are’ u:ually .
'12;:equal to background rn the mineralized 1ntervals and oniy amount to 3 fnw
tens ppm. : Au and Ag are ral in the hypogene assembl |

By averagzng the avallabTe 1ntervaIs of protore dri?led for the1r

>‘“1-?.copper content 1t can be ebserved ‘that it var1es from 0 10% to a. 20», wh1cn

" is be]ow the commerc1a1 ore grade The ratio pyr1te/cha1copyr1te var1es

from 10/1 to 3/1.

~The age of the mineralization is post. Late Cretaceous - eariy

) '.:Tert1ary 1ntrus1ves That is, it foiloxed the intrusion of the Schultze vl

_' ‘.granlte (Peterson, 1962)

There zs undoubted]y ciose re]at1onsn1p between the hydrotherHa}

"alteration and the mtnera11zat1on. M1nera}1zat1on although weak and. d1s«- EREIE

cont1nuous, occurs along the contact of the Pana] Schist and the Schultze |
granite as ev1denced by the numerous surface localities a]ong this contact
" where copper and Fe oxides occur as for examble a few feet east of drill
hole CS-37. This zone of mineralization along the contact could associate
wifh the weak pdtassic alteration described previously in this report,
Mineralizttion occurs along the Santa Ana fault where argillic alteration
is strong to moderate; The L-shaped argillic-quartz-sericite alteration
zone described above coincides well with the low grade supergene orebody
in its north and northeastern portion.

Increased permeability near the axis of tﬁe anticline in the
Pinal Schist, produced by the more strained éock in this area and more
permeability along the react1vated Santa Ana fault appear to be control~

]ing factors for"the maneraltzat1on (Burton, 1969), Ihe.data obtawned from

-?P
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:fThf fFCQﬂvntly fnultod and. hrocc:ated Pxnal Schist Schultze qranxte confact
- fapﬁcdr to be anothcr COntrnlling factar, although the mineraiizatlon along

. this contact is dwscont1nuous and weak ‘;-;=_?*uf-‘£: LI

':,,uhe drill hoips 1n thp {nppcr'Sprrnq, area de pGInt out ta thnfp facts;\

~ Supergere Mineralization o L

K the zone of seconddry enrrchment of copper.

'~E'dr111 holes CS-26, (5-28, and CS-36 along fracture planes. A few checks on o

A~'fand minor hemattte. In the supergene oxide zone these Oxtdes have been

The mostfimpdrtant mineralization {n the Copper Springs area fs -
3 The ore m1nera1 xs chalcoc1te wh1ch repiaces chalcopyr1te and
pyr1te as in ali of the large orebodies of the Globe-Miami area (Castle oome,

Copper Cities, and Miami-Inspiration)., Other secondary minerals which occur _

©in th1s zone are cuprate covellxte born1te and native copper, Tney occur in

’ very minor amounts, Very minor amounts of cxnnabar have been cbserved in

the Hg content show 100 ppb in some of the copper m1nera112ed 1nterva:s

’ The oxides from the leached zone are limonite, 3aros1te goeth1te.

observed along with tenorite, malachite, chrysocolla, azur1te {rare) and

| ferrimolybdate. Boxwork after chalcopyrite and pyrite in the oxide zone is

* common and shows that the pyrite/chalcopyrite ratio is large,

As shown in Table I, the supergene oxide mineralization is of very
10# grade {0.13%-0.22% copper) and varies in thickness from 5 feet to 70 feet
and its depth varies from a few feet from the surface to 195 feet in drill
holes CS-7 and CS-18, and 220 feet in €S-39., The copper oxide zone is of
noticeable appearance in drill holes where the secondary enriched zone is
also of some interest (€S-8, CS-11, CS-18 and C$-22). The on]y interest of
this low grade copper oxide zone is that the copper can be easily removed by
acidified waters {n a leach in place operatioa‘and yiii'increase the total
cop#er content of the selution. | . '

L ) B




from thc observat1nn ﬂf the core of the dr11] halos of thn Copﬁer e

A'ﬁ';ﬁSpllngS area ah1ch havv cut tho chalcoczte zone, 1t cun bn cnncludrd that
7 the procvss of replaccment has not been comp?etp in thls area. AltnOugh

W most of the chalcopgrrte 1s replaced the pyr1te is usuaily- on]y coated or -

has shal1ow repiacement in 1ts crystals Good example of . thlS 1nc0nplete

"r*emacement 1§ seen in the ehaleocite zone of drm hole €5-28. “easens for
~ this’ 1ncompiete rep]acement could be' ( ) The 1ow copper concentrat1on of

”“f;the 1each1ng solutxons, (11) the 10w pi of the ground waters whzch carries

most of the‘copper away in solution; and (iii) short t:me of contact between
copper rich groundwaters and primary minerals due to rapid circulation

caused by considerable porosity énd:permeabiiity.- Of these factors the

w.a#ai]abi]ity of cdpper'is the most-imhortant éihce‘the protore 15 low grade

"4:H1n th15 area... . o1

‘As can be seen from the attached Cross- sections the boundary betuween

' v-the chalcocxte zone and the oxide zone 15 usually sharp, The chalcocite zone.

" is generally within the mixed oxide-sulfide zone reaching frequent]y into .the

su}fxde zone. |
The supergene mineralization in the Copper Springs area is emplaced -

in the Pinal Schist., Only weak development is observed in the granite (Ki-12).

A




..... PHYSTCAI AND CHEMICAL CHARRCTERISTICS OF- THE SUPEFGLIC (PEBGUY.

gf%; | . --“ff%:;.z:}iéjiétiﬁib;itfﬁ'.':" ;ANE_.‘:i¢¢;_5i~?i..;_ -,(f;?u:;' lli?” | :::_H RN

. f?ébfegfl“anﬁ-fi uwaar1ze theﬂéssay:daté frowrthé dr1%%gﬁg carried
out in the Copper Springs area and show the. m1nerai1zed intervals. -
5 A rap1d 1nspect10n of- Tabie [. shows that on?y der] hoips CS 11,
ifCS 12, énd £5-22 have 1ntersected a zone of supergene enrlchmnnt w;th possible:
B -7  c&m¢erc1a¥ lnterest for a leach in piace operatlon Only these three drtll
-‘&:hoies show zones of a grade abave 0 30% ccpper.‘ Dr1i1 hoiea €S- 8 €S- 38
€s-20, CS 26 and €5-36 show intervals with grade above 0.20% copper in the
chalcocite zone, (5-27 shows a long interval with 0.20% capper, most]& due
to chalcopyrlte since ng cha]coc1te was observed 1n this hole.

In order to examine more closely the data of the drill holes which-

- show interestlng mineralization they will be repeated below in the same .

pﬁ§§ ':?.{ manner as Table 11,
» T T Lo ~ Elevation of bottom of-
"““]fﬁ R TR R b Ho1e_j' : Thickness (ft.) % Copper enriched zone considered {ft.) -
o8 a0 0.3 5531.0 .

=11 115.5  0.30 4884.0 '
¢s-12 . ) 38.0 0.29 4934.0
¢5-18 3.0 0.23 5042. 3
€$-20 . 9.2 0.28 5173.0
€S-22 ' 80.5 : 0.31 4782.3
C5-26 63.5 0.21 ‘ 4950,3
€S-36 50.0 0.20 5050.0

Of these eight holes, CS-8 is the only one located ocutside the

Copper Springs area proper, :

h-zg
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- ESE and encloses drill ho]es C5-22, C5-11, €5-12, KM-4 and KM-A. Drill "

Fron thc as say of thesw zntervais one can concluue that the intensity
"fﬁf ro:]acemont has only beon irom I 5 tn 2 O time, the protore grade and not

l:3 5 to 4.0 t1mes as reported by korr»VcGPe (Fttzgnruld 1964)

When 3nd1cated in the Iocation maa the surface expre;s:on of thla

- SW end {s kM 3, u;s angie corher is at Cf 2z, and it mdens to the east with

a NE end at KH-Q and a SE end at. CS 8, Kh«l and CS 20 have been left cut of

"*:thws area s1nce the chaICOC1te ‘z20ne thlns out snarply towards the south and

is only 9 feet thlck in these two hales and 13 feet in (S-18.

Actua]lj the mlneral1zat1on appears very discontinuous and the

maln zone of 1nterest 15 that 1n the northern part of the area, which StTIPES

hole KM-3 could be 2 separate mlnera11zed zone or. coqu join w1th the main

" area. No dr111 hole data are available to determ1ne this swnce CS 19 was

. not drilled.

Inspecbion of cross- sect1ons NQOO, LSOO h 1000, H- 1200, ‘-1oua
E 000 E-800, E~-1200, and W-800 shows that the,supergene orebody attains its:
maximum thickness of about 100 feet between (S-1] and CS-12 where the orebody
is horizontal (Section N-1200). The orebody slopes and thins somewhat
toward the north ( Section W-800 and E-B80G). Towatds the east, there is a
very slight slope upwards from CS-22 to C5-26 (Section N-1600), with no change
in the thickness which averages 80 feet. Towards the south the orebody first
siopes upward at about‘zoo.and south of KM-1 it slopes downward at a few -
degrees. South of CS-12 towards CS-18 it thins out very rapidly from i0) feet
to 13 feet at CS-18 and 9 feet at KM-1 and C5-20. {Section £E-000). Secticns'
N-000 and N-1600 show a8 rapid thinning out of the orebody towards the west

accompanied by a downward slope of a few degrees. Section $-800 shows that

a.-;».nfﬂ- T

- low grade orebody is. an L-shaped- f?gure w1th the open ]ogs 100P1ng ﬁc.fritsl .;uC:;L%



Q, CS 7. was only rn the ozidﬁ zone and uas’ not doep enough to 1ntersect thﬁ j,” s

é%ﬁfu"f‘f%.Cha]COC\te zone. It al,o shows that no chalcoc1tc znnp i prPSPnt in thn

southwestern part of the area as shuwn by the res ults of CS 6 o S

From the eramznat:on of all tbese cross sect1ons it is: ob;ervedr

that the orebody fo]lows the present topography to a certa1n extent

'“slop1ng narthward hestward and southward from the thlcker part around

s 11 and cs 12,

_ The chalcoc;te zone has been found above and below the present B
‘water table but,is genera%ly beiow it, - ‘ B ‘;
If we use the mineralized intervals showﬁ at the beginning of
th1s section. an ore grade of 0.27% copper is obtaxned Th1s grade can ‘
'1ncrease up to 0.36% copper if the smaI}er h1gher grade intervals (Tabie 1) ;u‘i;ff

. are used for CS 11, CS~12 and €S-22. However, by doing this the tonnage

ﬁﬁ? . 1s.¢pns1derab1y reduced since the thickness of the interval is reduced 2.3

~ . times in CS-11, 1.9 times in CS-12, and 3,2 times in CS-22.

T owdle



" CONCLUSEONS AHD FECOMMCNDATIONS ~ ' -

?he most lmportant CQHC]U'IOHS 0bta1ned from tht, 1nve.t1(at\on are; .

P . -

1. There is a- iow grade supergene orebody mostly restrxcted to.

ne area prev1ous¥y 1”V85t193u86 by Ferr MeGee and emp]accd almost entire]y

'E-j_«r the Ptnal Sch1st The ore m:neral i chalcoczte It does not extend ;
'ﬁ.uaards the west and southwest as expected,‘and though 1t extends southnard
”i‘ 1us thxckness is very sma]] and :ts grade very iow in this d1rect10n. ‘Iti

'boandarxes and shape are descrxbed in thts report.

2. The very low grade of the supergene orebody is mostly due to

- . the Tow copper content of the protore from which it formed (0.1%-0,2% copper)
liiand‘uhe fact that the replacerent has not been comp1ete GnTy the cna?co«

pyr1te has been repiaced while pyrtte has .only chalcocite. coattnus Pyr1te/

-:?chaicopjr1te ratios are high in the protore of the Copper Springs area so

--x;;.,the amount of copper available is Tow and the quant1t1tes of chalcopyr1te )
.-to be rep?aced are small, '

3. The mwnera]1zation agrees wéll'w%fﬁ én‘argilfic-quarti~.
'serfcitié alteration pattern; ”Controlling factors appear to be increased
permeabiiity in the northeastern end of the major anticline, and proximity
to both the Santa Ana fault ard the somewhat faulted Pinal Schist-Schultze
granite contact, where botassié"é]teration occurs in the granite.

4. Extreme care in the sampling procedure and the use of a bigger
hoie diameter to increase the size of the sample did not influence in the
estimation of the ore grade, as compared to the assay results obtained by
Kerr-McGee,

5. The grade of the ore is lower than that calculated by

: kagg Kerr-¥cGee (0.26% copper versus 0.37% copper) and the commercial value of



'l1each 1n p}dce method : Thc Leporraphy of the Copvcr Sprinq, aroa, a, wei] R

'~“as the efevatlon of the chalcocite zone are favorabie for such a m|nin9

. the Copper Sprmngs area,

this arcbody wtil depond upnn the avallabxlaty of an CCGHOmIC and effic19nt

operakxon.d
- No further drtlilng is recommended at present and the property
shouzd be retained pending the results of the geophysics and possibie

drtiling evaluatxon of the area of hypogene minerallzation Iocated east of

-29-
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. APPENDICES




f;?he data obtained from the drilTing of the. two vertical holes CS-A

- favorable areas have provided the following information:

CAPPEIDIX T

COSUMAAY GO THE RESULTS OBTATHID Fooet

CTHE TESTING G INE_ZUNE 00 IYPOGENL t it CALLATION o

{(v.0. = 2057*) and CS-g (T.D. = 1888') 1o test the arotore zone in.

Y. The averane grade of the protore in the: Copper Springs area appears
- to be lower than §.15% Cu and, therefore, non-comnercial.

than 60° or it is most irrequiar and becomes progressively steeper
towards the south. : L o '

2. The angle of dip of the Schultze granite-Pinal schist contact is larger

3. The increase in the deqree of fracturing near the axis of the anticline

did not improve the grade of the protore as was expected. Procimity

to the breccia pipe in the western part of the -area did not increase
- the metaliic mineralization at depth. This breccia pipe cannot pe

considered a feature of importance in controlling the mineralization.

4. The intensity of mineralization is associated with certain facies of
the Pinal schist. This is possibly due to the differences in the : ;
. fracture density of each facies because of its different rock mechanics 7
" characteristics. ' E ' : '

5. The copper and molybdenum anomalies in the areas.of these two holes

. are both affirmed by the anomalous content of the rock in these two -
elements down to 100 feet. The shallow anomalous copper content is
due to supergene enrichment, but the anomalous molybdenum content is
primary. -

Orill holes CS-A and CS-B were drilied in the time pericd of 13 February

to 29 May, 1970. Total depth of CS-3 was propbosed for 2,000 feet, but due
to the extremely poor copper snowirgs and to the lack of supporting evidence
for any improvement with depth, it was terminated at 1,483 feet.

ho down hole résistivity and induced polarization surveys were run in
either drill hole as had been proposed, due to the low grade of the protore.

nciusions and Recommendaticns

the resuits of the drilling of £5-A and CS-B show that tne grade of the
protore is too low for a present commercial cperation. Alsa, the
minaralization is very irregularty distributed even in favorablie locations,
a4s at the sites of these two holes.

ko further investigation is recormended for the zone of hypogene mineralization
in this property at present.

2.



CCEven if this opuration proves

The: possibilities of a Jeach in place operation should be: invastigated:
for the chaleocite sone from the technical and economic paint of view, ° °
o be of no economic interent to Humbie Qf1,
i1t will make the Copper Springs property of more velue for sale to a -

smaller operator and at the same time will give our company experience {n
the evaluation of similar conditions for future use. : :
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- GENERAL OUSCRVATIONS [0 THE- RESULTS OF (5-A *

Rock Units - . = . 'Tﬂ:;_'. ',-"~37w¢1:;55'
1. Two rock units were intersected by drill hole CS-A:

a) A facies of the Schulize granite. This facies is a medius to fine
grain size quartz monzonite Vil the following approxinate mincral
composition: 20% quartz, 607 felospors and 20% muscovite end big-
tite. It has a porphyritic texture vith quartz end plegioclese
phenocirysts up to 6 millimelers in dicmoler, Quartz phencchrysts
are subrounded and plagiockse phenccrysts are cuhedral. This
quariz monzonite was intersected froa O to 67 feel of depth, The
nature. o the contact wilh the schist could be bolh. tectoaic and
igneous,. There is brecciation at this contect and o 20 $a5- ©
-zone in.ine schist. A possible ignoous thermal contact is ing
cated by the noticeable decrcase in grain size of the quariz
monzonite towards the contact with the schist. e :

c
3

'«

b) Pinal Schist Various facies of this schist were cut by t
' aritiing oi CS-A., Six facies have been gistinguished by r
characterisiics in the schist. These facies have been dof

by their different mineral couposition and grain sizes. 7T

¢

A

pos R £ ¥ -
£ TV LY e

aras
v grain
rse

1. A Tight grey fine grained quarizose schist; 2. A me

size-bictite - quartz schist frequent y stiicified; 3.

grain biotile - chlorite, soft, usuaily mzssive schisty 4. A
i

—

quariz-cnlorite madium grain size sciist; 5. A fine grain size,
"~ black, massive, hard schist with a digbace composition end 6. A
P S CIOUS

Tight grey, fine to madium grain si.e schist with a tufrece
" composition. The boundaries of theso facies are frequenti
gradational and poorly definad due to syngonetic conditions and
by homogenization imposed by the melemorphic process. lore facies

could be defined by a petrographic stucy of tihe rock section.

Lo
e

.
¥

From ouservations of the Pinal Schist in the driil holes of the
Copper Springs arca it can be concluded that this schist is a
low grada metanorphic coaplex possibly formad from a clastic
sedimentary section which contained thin volcanic memoers,  The
metamorpiism which forncd the schist was most tikely regional
acting during one or more tectonic periods., :

«da
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CoYhespr in(ivdl MiﬂL;uT comunnrnta Of th” ‘fht,L i (u,rtf L1n{;tc
rand puscovite, Hu”ﬂr(!lv oeeury inesomn of o the fvfif,, tinia 1y
- conficd to loyers paraticling the follation. This facl indicates
. a possible sedinentary origin of the magnetite end shoss Lhal the
ooriginal bedding of the sedimentary rochs fs frequently, §f not
Ccalways coincident with the layering of thc schlst Biotite is
‘,frequently altered to chiorite. ‘ A

Structure - T o T R o,

.
i Sy e @

The results of CS-A show {hat the contact of the Pipal schist with-the
Schulize granile-is-not shallew. If the dip of the contact is to the
soulh as shown by previous drill holes and surface evidence, the cip is
steep (60“ or mores -

foliation is well oﬂveloyed in almost all of the schist facies. Its dip
varies from 0% to 30° down Lo 1750 feet, where it becomes steeper (larger
than 60%). However, this increase in the angle of dip is influenced by

- an 180 dev1at10n fron the vertical, of the ho]e be?ou 1,700 feet.

zhere are various. JOIﬂt sets dﬂvelop d in. tho schist. Their dip encln

- and dogree- of davelepmont varies with the schst facics as.can b2
. expected froa the different bshavior of cach of thesc YcCiﬂa "3Lnria36

to the applied and residual sivesses.. The most proainent joint scis in
all the hole dip at 459 and a 700 or niore, They are cozted wiih calcite.

* . The coating is:usually very thin (<2 mn.], A possible older system of

- joints dip-at 307 and 600 and was the one impregnsted by the sulph e

1.

~ rich hydrothermal fluids. The dips.of this latter system varies with the
:gggiES'as-previoust explained and frequeatly they dip at 459 and £3° to

Thére are a few small fault zones (5 to 10 feet wide)throughout CS-A, but
the major faulted intervails are two; one between 1,717 feet and 1,761

- feet of depth and the other from 1,862 feet to 1,906 feet. There is
development of gouge. Slickensides and talc occur in shear planes.

Hydrothermal Process

The mineralization intersecled by this driil hole is undoubiedly hydro-
thermal. It follows along Tracturcs or fissures (secondary struciurally
conirolling fratures) ‘which have a definite pattern. There is alteration
evicont in the host rock ncar the veinlets although vory often it is not
vell developed. Without a microscopic study it is difficult to ceteraine
the possible dopth of mineralization. Crudely, based on the alteration
products, it is possibly upper mesothermal to Tower epithermal.

a) Metallic f1nera1izétion The metallic elemants present are in their
decrea51ng order of’abundance' Fe, Cu and Mo. The most conion

35«




b)

Cbefore the pyrite widich 1{es near Lhe conter of the vein ang.
with pyrite. For the pyrite-chalcopyrite veinlets it is rore.

-that the chalcopyrite is more abundaii then the pyrite. In ju g
few veinlels observed in. this deill hole chalcopyrite occurs B

‘The grain size of the metallic minerals is alirays very fine excent for

SN
e

bypéuenc minerals are pyrite, chileopyrite and molylidenite, = Yory
Biner and Arregular ly distrilidited §5 boraite, . ALl of thene e

phides ecour in very tiin veinlets, weally 1eus then & willinsters

Lhick. Pyrite occors most frequentiy-alone. Bolybd mite orcups - SR
usually asseciated wilh pyrite-ad sives zoning,  The bl pbdenite s R

fine qrain end occurs near_the walls shouinng il Uas precipilated

i€ 2 :
coarser grain. Chalcopyrile oconrs fn the yeinlets alone ur o3snciated
Trequent g

5t & e

associated with iinor amounts of molzbdanite.

Bornite is always associated with chalcopyrite and occurs in the

ricier Cu veinlets. In many of the pyrite or chielcopyrite veinlels R
there is a red earthy minerai, possibly an arsenide or sulfide vhich .
is present in very minor amounts and is of }it{le imoortence, [t .

is .covaon to observe that the 1003 pyrite veiniets and those coataining | -
only-chalcopyrite dip at different engles in the same interval. This . e
possibly indicates deposilion during tuo different periods along - [
different fracture directions. The pyrite is usually in stecply dipaing

veinlets 709 or more while the chaicopyrite is in veinlets dipping at "
a lower angle (30° to 459). Specutar hematife in very minor-¢heniities.

~ vas observed in some of the pyrite veinleis at 1,157 end 1,165 feat.

This primary hematite occurs in very small isolaled grains in the gangue

of thesc,veinicts._‘,,;g , L ‘ L Lo e

the prrite which develops crystals up to 2 millimeters as its longost
dimensicn. Chalcopyrite, molybdenite and bornite are always massive

. but, pyvite frequently shows well deve}cpcd cubic crystals.

The dzpositional texture of the ore minerals is difficult to establish
without a microscopic study but 1% apsears to be more of open space
filling than replacement or colloidal,

Supercene mineralization was intersccted by drill hole €S-A bo
85 fcet and 105 feet, It consists af chalcocite replecing cha
of the hypogene mineralization, Minor amounts of covellite zn
cuprite vere observed in this interval. The zone of oxide
from the surface to 85 fect, both in the granite and in the
Bolh incigeneous and exotic limonites were observed, mnalachite
present between 72 and 84 feet and tenovite above 50 feet,

g
5

Ateration In gencral, the Pinal schist is not a very rezctive rock
and tihe alteration zones or hales are not strongly developad in it.
However, products of alteration arc observed ncar the sulphide veinlets, .

Y



The mesLowidespread alteration ii‘uﬁh&;argilli/atimn uf the™
'f(':']tl":pni"; Tt Clearly eieryed nesp the- V[._.'fi“]‘-'!-"'-ﬂ'.‘ “f—’"'_""’,‘*”'”‘; -
the e strosgly developed alteration {5 ailicification brat
Sdeveloprd betuven 890 and 1200 feet and especially at the nin- .
eralized nterval belucen 980 and 1617 feet,  Thero s serici- .
Lization near some of Uie veinlel walls and secondary biotite '
ds developed tn o some of (he veinlets and in the host rock near
- oo Lhe walls of these veinlets: Pyrite is a comuon alteration :
o= product usually associated with sericite and can Lo thserved in
- -tie host rock near swan of the.sulphide veinlet walls,

. €) Gangue  A1Y sulphidas in the veinlets are associaled vith, .
Cooquarlz. Incsome of the veinlets there are geodes end vell ‘ ‘
~doveloped quartz crystals., However, most of - the quariz is >
massive and very fine grained. Purpic quartz {amothyst) wes
obscrved in one veinlet. Minor ganguz minerals viich only occur
in some of the veinlets are sodic feldspar, biotite, chlorite, '
epidote and calcite. '

_.Quartz veins parallel to the foliation are very {requent, They
... are barren and correspond to a previous period of hydrothermal
+ -deposition. Calcite deposited atong joint and fracture planes
© - o -appear to be unrelated to the metaliic mineralization. g

; fV.‘ ‘Geochomistfy: "

~ The results of the géochemicai analyses of the core samples for copper
- and molybdenum show the following results:

1. The background for copper is very variable (from 300 tqﬂ?Sd PPt )
~ The threshold for this element {s about 1,000 ppm,  The Jower
background for copper decreases below 1,660 feet.

2. There are seven anomalous copper zones. The shallowest with valuss
up to 3,400 prm. correspond to the chaleccite zene, A1l others era
due to hypogene mincralization. Of the lattor only tuo have valuzs
above 2,000 ppm. {at 750 and around 1500 feet). AVl these aromalcus
zones are narrca and widely separated. The thickest one is 20 feet
at 1500 feet, .

3. There are no anomalous copper zones below 1520 fcet.

4. The wolybdenua background is between 5 and 3) ppm.  The thresholid is
60 to E0 ppm. .

"5. There are five Mo anomalous zones, only one with values above 1,000

ppai. (at 940 and around 1,010 feet). They are also narrow, the
widest one 20 feet thick.

7.
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6. Gy the Suterval from 993 Lo 1013 feet is anoqalore both in i and
© o Lu. This supports whal has been said previously of the rare associe
ation of wolybdenite and halcopyrite, .

7. lhe resuits of the geochenical analyses indicate that thera is g
comioreial zone of hypogene mineralizatlion {nlersecied by this dril}
hole.  Copper mincralization is present but is very lou grads znd
the anomalous .intervals are Loo Lhin. S - o

General Observations

It appears that the metallic mineralization is frequently related to a
definite facies of the schist. A possible explanation is that the fractures
were best developed in some of these facics allowing a better deposition of the
products in the hydrothermal fluids in them. o o

TLoade




Lo APPENODIX D) e

- GEMERAL OBSERVATIONS FAUM THE RESULTS OF C5-3

Two rock units were cut by drill hoie (5-A: . oL qu,;xﬁ

'a) FPinal Schist: Most of this hole 4as drilled in -thic unit. The
more frequent facies drilied was a fine to medium size grain,
¢ark gray quartz-biotite-sericite schist. The scnist is compact
except in some fractured zones. o e

b). Diabase: This unit cuts the Pinal schist in the following

- intervals: 264' to 266'; 435' to 437'; 598" to 616' and 752.5' to
758'. The diabase is dark green to black, .aphanitic, wits nigh
magnetite content. It is cut by numerous shallow angle caicite
veinlets, The contact with the schist appears to be aiways at a

low angle { 30°), and much fracturing occurs in the schist near
the contact. R - ,

Il. S:ructure

o ihe foliation is very steep along the whole tenqgth of this hole. This

Cues - was expected since it is located in the steep northwest lima ¢f tne
33‘7" assymetric anticline. Dip of foliation was continvousiy larger tnan L
739, Minor fault zones with increased fracture density were inter- Lt
sected by this hole, the largest one from 1102' to 1141,

ITI. Hydrothermal Process . S I -

a} Hetallic mineralization: The mineralization is undoubtedy
epigenetic as observed in drill nole CS-A. [t folilows fractures
and secondary features of the rock. The introduced metailization

was produced by a hydrothermal process of post-Schuitze granite
intrusion age,

The oxide zone extends down to 43 feet. The mixed oxide-suifide
zore continued to 99 feet. The minerals of these two zones are:
goethite, jarosite, malachite, ard tenorite. Chalcoci‘e acceared .
in the core at 60 feet and a thin chalcocite zone extends cown to 4
95 feet. The supergene errichment is very weak in this zone. '

The hypogene minéralization from balow 100 feet down to the total

depth of 1488 feet consisted of verv thin veinlets of pyrite,

minor chalcopyrite and very minor rolvbdenite. The minsraiization

in this hole is much weaker than in CS-A, with the orotore naving -
iess than 0.1% Cu content. Cu background was very low (urder 200 ppm.}. -
Yolybdenum was well below 0.02% with a background under 20 ppm. -

Pyrite is the dominant sulphide and 211 metallic minerals are LT
nég associated with quartaz. _ >
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Tob) Alteration:

e the introduction of silica,
fractured Zones and sericitiz

larren ‘quartz veins parallel to
-during. a much glder hydrotherma]
';ﬁintroduced.the‘Cu metallization,

The prcdmninant:hydfother

.'lil]l'

| _ &I teration 6{1#)‘..’4(5 R £+ I, .
Mrgillizae

tion is

commgn in the
ation is weak, - :

the foliation were introguced. o
process than the one which. . =

. et .
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CooTable It e o

- Bineralized Intervals Intersccted by the Kerr-McGee Orilling Prosran

o U L SR - - .Elevatien of buttom of = -
 Driil dole - Thickness {ft,} - % Cepper  __Enriches Blanket (£t} -

el s s e S50 ]
k2 Cooee - ome BT T
e i_ _.{iii%sités s fgfﬁx,,»'s.oso |
S T T Y R
 KM—5 Y — 6.45 4,929
Ki-AS - © 78 (vertical). 03 4,982

KM-AT | 63 (vertical) - 0.22. 5,090 L

*From Fitzgerald (1964) B o L
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CCOPPER SPRINGS BLOCK .
PROJECT 507
“Gila County, Arlzona"

The Copper Springs Block is Iocated in Township 1 South, :
Range 14 East, Sections 10, 11, 13, 14, 15, 22, 23, 24: A portion thereof
Gila County, Arizona. and vnntainq the folkowtng qtated property: ‘

(1) Unpatented ciaims owned hy Humble Oil & -
Refining Company, 155 claims. - ' ,
(2) Unpatented claims owned by Jomeph M. Santa Anna
et al and under Lease and Purchase Option to .
Humble, 20 claims.
(3) Uopatented claims owned by Esther S. Nieto and
under Lease and Purchase Option to Humble, 2 claims,

177 total unpatented lode claims controiled by Humble 011 & Refiﬁing Company.m'

Humble located 155 claims-on April 5, 1969, to August 11, 1969,
Inclusive and comprising approximately 3,202.46 acres., The Humble."Crow" claims

. are nusbered 1-149 inclusive .and 154-159 inclusive., There {s no ro?alty
outstanding on these claims and the total staking costs are 59 284, 18

The 20 claims owned by Joseph M, Santa Anna et al are under ‘%1ning
Property Lease and Purchase Option" dated April 15, 1969, to Humble as Optionee.
This agreement contains an end price of 3120,000.00. There are advance royalty

. 'payments due December 31, 1971, in the amount of $10,000.00 and December 31, 1972,
. “.and each successive December 31 in the amount of $25,000.00 until the total end
. price is paid. Humble has paid advance royaity payments in the amount of

$18,000.00 as of May 20, 1971, which is applicable to the end price The. royalty
is 5% N.5.R. and thirty day canceilat1on notice to owners. R

The two claims owned by Esther S. Nieto are under "Mining Property
Lease and Purchase Option' dated April 23, 1969, to Humble as Opticnee. The
agreement contains an end price of §12,000.,00. There are advance rovalty pavments

' due December 31, 1971, in the amount of §1,000.00 and December 31, 1972, and each

successive December 31 in the amount of $2,500.00 until the total end price is
paid. Humble has paid advance royaltv payments in the amount of $1,800.00 which
is appiicable to the end price. The royalty is 5% N.S.R. and thirty day
cancellation notice to owner.

The Madera-Evans #1-3, Engineer #1-3 lode claims and the fee land
owned by McKusick et al are not in control of the Humblie block.

A total amount of $242,000.00 including capital and exploration
expense has been spent on the acreage controlled by Humble within the Copper
Springs Block.

All of the claims owned or optioned by Humble have been assessed for
the assessment year ending 9/1/70 and the affidavit is recorded in Docket 289 -
Pages 957-960 inclusive,
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HUMBLE OGll. 8 REFINING COMPANY
MINERALS DEPARTMENT

COPPER SPRINGS AREA

Project # W-507

Glf/d: County, An‘zbnd .
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HUMB L
. oo %‘Lnbrdzl", D{ l!drt.r'-l"nt

112 California Avcnue
Reno, Nevada 89502

A .My .
A!;J-i_l’ .
P

e Nbi‘ren@er’f 37 1969

Vi TR G g R OO

: TO: RPN Mr. Richard R. Weaver
' FROM: : ~ William D. Burton
“io . SUBJECT: " Geologic Report for Copper Springs

Project No. 507, Arizona

. Here is" my report on. the geology of the Copper Sprlngs Prospect, ‘
o Gila County, Arlzona.r“ , - :

. The geologic map, cross-sections, alteration. map, guartz vein .m,ﬁx‘af
: den31ty map and limonite map have already been submltted.

Since development drilling is ﬂtlll in progress, I reported on
drill hole 1nformation only-in qeneral terms.
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Thv (U;pl[ Springs 1ruapvﬂt Her, 507 1 lurqtﬂd at. thao Southern
Cedge of the Globo-Superior copper Lelt, about four miles south
~of the porphyry copper -deposit at Miami, Arizona. Ferr-Mifee
Cpreviouslity held the property, and partially drilled our a low-

gradre chalcocite blanket. Humble stuked. 156 claims, drilled

20 validation holes, and 1s currently yrid drxlllnq the r}aLfow

cxte zone to detormxnn its in-place leach pctentlal

Procambridn Pinal schist 1s buttressed bntwecn lator Precambrian
Madera-diorite to the south and Late Cretaceocus~Early Tertiary
Schultze granite to the north. The reactivated, north-trending
Santa Anna fault zone cuts Final schist and Schultze granite.
West of the fault the schist is sharply folded into a northeast=-
trending anticline. Hydrothermal sericite is common aleng the

fold axis. Significant alteration in the Schultze granite 1is
restricted to a quartz monzonite porphyry facies characterized

by secondary K-feldspar. flooalnq and strongly oriented guartz-
musccvxte vexnxng.

Pyrite. chalcopyrite and minor molybdenite occur in guartz- |

- veinlet stuckworks. Primary suifide mineralization in the

schist is controlled by ( 1 } multi-directional fracturing
along the anticlinal fold axis and ( 2 } proximity to the Santa
Anna fault zone. Within the Schultze granite, guartz-sulfide

‘veining is found only in the guartz monzonite porphyry fac1es,
“land is stronqest near the Santa Anna fault zone.

A weak and erratic zone of chalcocite enrichment is develoned

“in schist at the northern end of the anticlinal fold axis where

veinlets, cuprite, covellite, bornite, and native coprper are the
secondary minerals present. Chalcopyrite protore averages about
0.1% copper and is usually enriched three to four times in the
chalcocite blanket. Humble's drilling thus far indicates that
significant enrichment is restricted to the area previously
developed by Kerr-McGee, and that thickness and grade are highly
variable == typically 20 to 80 feet thick and 0.25% to 0.40%
opper.

primary mineralization is strongest. Chalcocite replasing suifide

structural setting, alterat:en and mineralization of the guart:z
ronzonite porphyry facies is scmewhat analogous to the Castle
Dome mine area located six miles to the northwest. Deep IP sur-
veys should be run to test for a deep primary target.
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- GEOLOGY OF THE COPPER SPRINGG pPOSPECT NO. 507

GILA COUNTY, ARIZONHA _

- William D. Burton
October: 31, 1369

INTRODUCTION -

Locaticn..

- ~ The Copper Springs prospect is lecated in the Pinal Mountains of
~ - Gila County, about four miles south of the Miami-Inspiration
porphyry copper deposit at Miami, Arizona. The property is in
sections 16, 1i, 13, 14, 15, 22, 23, and 24 of Township-1 S.,
Range ;4 E., and has a total area of about five square miles. The :

area is: referred to varlously as the Summ;t, Bellevue. or Pinal
“Mountalns mlnxng district. R

" Accessibility

" From Miami take State Highway 60-70 west 3.2 miles to the Schultze
Rancn left turnoff. Follow a rough dirt road south up Copper

southern part of the property can be reached by turning south off
_ ‘State Highway 60-70 4.8 miles west of Miami and following the
la?}f rcounty-maintained dirt road south and east about four miles up
e Pinto Creeck, N four-wheal~drive vehicle is necessary to get about
L the property. " :

Claims

Humble staked the prospect area with 156 unpatented claims (Crow
lio., 1~1%6) in April, 1969. The starked area also covers the Santa
Anna and Ponder claim groups coptioned by Fumble (see claim map).
Humble's claims were validated by driiling 20 rotary and diamons
drill holes on groups of ten or less claims. Each validation hole
is capped and marked by a red 4" x 4" discovery post with discovery
notice in accordance with Arizona mining claim laws,

®

£°.Springs Canyon about one-and-one-half miles to the prospect. The - - '/




" ‘¢laimed the property and drilled sdéveral churn holes in Pinal
schist. .-Later Bear Creek Mining Company staked the same area,hbut
‘apparently did not drill.. Phelps-bodge subsequently drllled at

’ 1east one deep core hole in Schultze granite.

- Kerr~McGee claimed the_Copper Springs area in 1964, coptioned the L
"Santa Anna claims,.and drilled at least 12 core holes in an attempt: -

 Geographic Setting - . - L : S

Theﬁp;dsﬁééikqfea is~made“up:oﬁ'rﬁqqqd'hills and steep. canyons

. typical of the Mountain Province of central Arizona. Elevations

range between 4,200 foet and 6,500 feet. Pinon pine trees grow-

‘along ‘the hzgher hills,while low shrubs and bushes dot the lower
" slopes. Many ridges are covered with dense thickets of manzanita.

History and Development

Numercus shallow prospect pits and small adits were dug in the
early 1200s. Most of the old werkings follow copper oxide show-

. ings along the outcropping edge of the chalcocite blanket and in

the Santa Anna fault zone.. In 1947 Inspiration Copper. Company

to develop leach grade ore in a low-grade chalcocite blanket formed =
in Pinal schist. Kerr-McGee offered the property to Humble in 1357 .
(submittal No., D-289-67), and reported indicated reserves of 17 mil-
lion tons of ".37% copper in a chalcocite zone averaging 65 feet
thick based on five holes which penetrated:the zone* The submittal
was rejected.

In April of 1969, when it was learned that Kerr-McGee had dropped

the property, Humble decided to stake the ‘area on the following
basis: ‘

1. Humble was interested in low-grade ieach targets.

2. The chalcocite blanket develcped by Kerr-McGee's
drilling was open to the southwest and could extend
another mile in that direction. (Humble obtained the
drill core from 10 of the 12 holes drilled by Kerr -
McGee - See drill logs and assays in Appendix.)

3.. A large area of Pinal schist east of the chalcocite
blanket was found to be anomalous in copper by Hol~-
man kit seoil-sampling.




4. . ﬁuartz~snrxc1te alterahxun in- the ad]acont qgarrz
. monzonlte intrusive 1ndxcatad poten*xal for .a deap
_;'~,' primary Coppnr target..

'1Tnu clos vst aftxve r;nlng opaeration is about one- mllf.ncst of the
c.Copper Springs property at the old. mxnlng camp of Hellcrun, A -
“small pilot leach operation has started in-plaze leaching along a
five~ to ten-foot~wide chalcopyrite vein in.Pinal s-hist. The
property, known as the Gibson Mine, was recently submitted to
Humble and was rejected as being too small. The Miami~«Inspiration
porphyry copper deposit is four miles north of Copper Springs, and

‘. . the Castle Dome: porphyry copper deposxt xs located about six miles.

- to the northwest.

REGIONAL GEOLOGY

Lithology

ST provipeeel b boeated ot tha :ir"nutlu-rlrlt wlr;c'-. e f r?,'nd,le,;.p-_‘ WEpeef Leep

s copper peltt---a major cast-northeast trending-gtructqrai Lone
"along which the copper deposits at Superior, Castle Dome,  Miami -
Inspiration, Copper Cities and Globe are situated (see Figure 1).

- The oldest rocks are Lower Precambrian Pinal schist which forms the
basement complex for the sqrroundlnq region and has a strong north-
east direction of foliation. Pinal schist is intruded by several
Precambrian igneous stocks including Madera diorite and RFuin (Cracle}
granite. Younger Precambrian sedimentary rocks of the Apache series
rest unconformably on Pinal schist and the intruded igneous rocks.
Paleozoic limestones and quartzites occur in scattered outcrops. The
central part of the Globe-Superior structural belt is mainly occu-~
pied by Late Cretaceous-Early Tertiary granitic rocks and associated
diorites and diabases. The largest stock is the Schultze granite
{60-62 million years). Tertiary dacitic ignimbrites cover a large
area at the western end of the belt. Gila conglomerate fills many
of the down-faulted blocks. '

Structure

tiorthwest~trending tilted fault blocks typical of the Basin-and-
Range Province are the dominant structural elements along the Gicbe-
Superior copper belt. Mid-Tertiary faulting was superimposed upon

a Late Cretacecus=Early Tertiary complex of dominately northeast

and northwest=-trending faults and partly fault-controlled intrusives.
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“rBoth periods of faulting were .controil ed by a strong Precambrian
‘{*rcct;lmmr pattern of ‘northeast and northwest structures, The
younger faulting consistiod mustly of ‘reactivation along pre-exis-
ting“auccambrxau fault zones. The northeasterly trend of the
Globe-superior structural belt may be controlled by a Precambrian
‘Sheax zone.  For a detailed structural analysis of the regional

_geology, refer to.Peter H. Masson's report "Structural Study of
the Globe-Superior Area,” file No..35-4-4..

Minerallization

" Metallization occurs throughout a broad zone between Globe and
:; Superior, although the important ore bodies are aligned along a
‘narrow northeast~trending belt. Mineral and structural zoning
i“bcburs along the belt:  lead, zinc, precious metals and copper.
. vein deposits characterlze the two ends of the belt at Globe
(014 Dominion Mine) and Superlor {Magma Mine), while porphyry-
" copper deposits without notable preciocus or other base metals
~are found in the central part of the belt (Miami~Inspiration,
.. Copper Cities, and Castle Dome open pit mines). Hydrothermal
" alteration and mineralization took pilace at the close of the Late
. Cretaceous~Early Tertiary period of granitic intrusions. The por- -
phyry copper deposits are situated along the northern boundary of
“ o these granitic intrusions at or near the Pinal schist contact.
Primary ore controls appear to be: ( 1 ) reactivated northwest-
. trending faults along which mineralizing fluids ascended and ( 2 )
’ intensely shattered contact zones between late phase granitic
porphyries and Pinal schist. Subsequent supergene enrichment is
responsible for the important economic copper deposits.

GEQLOGY OF THE PECZEPECT

The ciaimed area was mapped at a scale of 1"=500' on enlarged
topographie sheets. Black and white aerial photographs at the
same scale were available for field use. The area is shéwn on

U. §. G. 8. Map MF~8]1 "Preliminary Geologic Map of the Pinal
Ranch Quadrangle, Arizona" by N. P. Peterson (1961} at 1:24,000.

Lithoiogy
Pinal Schist

Lower Precambrian Pinal schist crops cut between Schultze granite
to the north and Madera diorite to the south., It weathers to




‘The rock is distinctly foliated. Foliation results from thin,
- parallel lamminae comprised almost entirely of guartz grains and
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rounded hills . and riduyes with slapes that are mostly covrrad
with soil or talus. .Because of downhill creep only the larger.
cutcrops are reliable for foliation and fracture crientation. .

tTypically, the Pinal schist is a fine to medium-grained giartz -
sericite~biotite schist of sedimentary origin. Quartz and
sericite generall} make up most of the rock with kiotite, some-
times altered to chlorite, in varying amounts. Some thinner units
contain a high percentage of feldspar grains. Magnetite is [resent
in variable minor amounts as fine disseminated grains. Along its
contact with the Schultze granite the schist contains abundant dis-
seminated magnetite and is noticeably magnetic. The Pinal schist
varies in color from light to-dark gray, depending on the amount

of biotite and magnetite presant. '

sericite alternating with thin, parallel lamminae of biotite. Often
the biotite is in discontinuocus lamminae or in crudely aligred blebs
.2=.4 inch in diameter. Relic bedding is common and parallels folia=-

- tion. Glassy quartz segregations in stringers and irregular lenses

one to four inches wide are common throughout the area. QJuartz

 segregations aiways parallel foliation and are often localized along

crests of small folds., Ptygmatic folding is commonly observed.

Along a narrow.zone adjacent to the Madera diorite, Final schist
described above grades into a medium to coarse-grained gquartz-rus-
covite-biotite schist and is mapped as a separate schist facies.
Foliation is faint and indistinct except in fine~grained units.

This coarse-grained zone is an alteration facies related to intru-
sion of the adjacent madera diorite. Near the Madera diorite contact:
the foliation becomes highly contorted, and within a few feet of the
contact the rock grades intc dark-gray, dense hornfels.

Madera Diorite

iower Precambrian Madera diorite intrudes Pinal schist in the southern
part of the mapped area, The rock 1s a coarse, eveniy-¢rained biotite-
quartz diorite. It has subhedral, nonporphyritic granular texture as
seen with the hand lens. Plagioclase, guartz, and bictite in grains .1
to..2 inch in diameter, are the most abundant minerals. Minor epidote,
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_chiorite, and calcite occur as alteration products. ‘Tha . rucr is .
prominently Jointed, with the major. sot of Irdctureﬁ strlxxn,

northeasterly and dipping steeply to the west. Typically it

- weathers to soil-covered hills with only scattered bedrock expo-

" sures., Partly assxm;lated sghist 1nc1u31ons are COMMGH alcﬂg the
;_”lnttu51ve contact. - : - :

Diabase

o outcrops of diabase were observed in the prospect area, but
diamond drill hole CS-26, located in Pinal schist about 150 feet
west of the Schultze granite contact encountered a thirty-foct

"interval of diabase which cuts the schist at a steep angle and is

intruded by several small stringers of Schultze granite. The diaw

i~ base is dark gray in color, fine to medium grained and strongly

magnetic.

" Schultze Granite : TR : -

Late Cretaceous- Early Tertiary Schultze granite intrudes Pinal
schist across the northern border of the prospect area. The
schist is brecciated and silicified along parts of the contact.
Generally the contact is steeply dipping or vertical, but locally
it may be highly irregular. T7Two major sets of regional fractures
characterize the joint system. The most prominent set strikes
rortheast to east-west and is steeply dipping. The other set
strikes north-northwest, No flow structures were recognized in
the mapped area.

Four facies of Schultze granite and a related breccia pire in the
Piral schist are recognized. Age relationships are not certain,
but based on mineralization and alteration, the approximate order
from oldest t8 youngest appears to be:  Granite perphyry, porphy=
ritic quartz monzonite, breccia pipe, gquartz monzonite porphyry,
and aplite.

( 1) Granite porphyry facies: Typical Schultze granite crogs

out in the north-central part of the mapped area. It fcrms bold,
smooth outcrops which generally are grayish or greenish-yellcw in
coler. The rocks are characterized by abundant pink crthoclase
phenocrysts {30-60%) up to four inches in length set in a mediun

to coarse-grained groundmass of white plagioclase {30~50%}, ortho~
clase (20-30M), porphyritic quartz (25%), and olive-brown biotite
(2-10%) with minor amounts of muscovite and magnetite. A hand lens
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shows that.the groundmass is subhedral and-most of the plajioclase
is zoned. The rock is closer to quartz mapzonite, hbut here is

.called granite porphyry to emphasize its identity with typical
-Schultze dranite. Prominent wide-spaced joints are set one to

three feet apart. Contacts with adjacent porphyritic quartz
monzoritte and quartz monzonite porphyry facies are sharp in

- some places and gradational in others. Near the schist irntrusive

centact the granite perphyry is finer grairned and silicified.

{ ¢ ) Porphyritic guartz monzonite facies: At the northwesterr
corner of the area are bold, smooth-weathering, light buff-colcres
outcrops of. porphyritic quartz monzonite. The rock is composed of
numercus euhedral quartz phenocrysts.i to .3 inch diameter (2 o%;
set in a medium=grained groundmass of puff orthoclase (35-45%),white
plagicclase (20~-40%) and minor biotite {2-5%). Scattered ortihsclase
phenocrysts (5-10%) up to one inch in length are fairly commorn.

-Jointing is prominent and typically spaced one-half to two feet acart.
" Near the Pinal schist contact the rock is finer grained and silicified.

A b

{3 ) Breccia pipe facies: About 1,000 feet south of the porphyritic
‘quartz monzonite-Pinal schist contact is a small breccia pipe (720
‘feet by 350 feet} in shattered and brecciated schist. Interstices of

-1
the breccia are filled with a light buff-colored, granitic rock-£i

~
matrix related to Schultze granite. The breccia is mostly coroesed
of irregular and rounded fragments of Pinal schist usua]l; less than

one foot across and includes a few small fragments of Schultze cranite.
The centrsl core of the pipe is mainly rock flour. It has premine
joints spaced one to two feet apart which strike northwest and dip
forty te fifty degrees northeast. Contacts with surrounding Piral
schist are shattered and brecciated. Time relationship with other
Schultze granite facies is unknown.

{ 4 } gQuartz monzonite porphyry facies: The northeastern part cf the
mapped area 18 occupied by light buff cutcrops of an intrusive fac:ies
characterized by abundant stubby, bipvramidal quartz phenocrysts

.4 inch in diameter scattered through a medium to coarse-grained ground-

mass. The rock varies from porphyritic quartz monzonite to guartz
ronzonite porphyry with guartz (25-58%), pinkish=-gray orthoclase (33
45%), and white plagioclase )30-40%) the principal minerals. Lesser
amounts of muscovite (3-5%), biotite {(2-4%)} and magnetite {(less t-an
1%) are also present. Euhedral orthoclase phenocrysts .5 to 1 inch

-
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'in length are fairly common.  Gr aflsh—nxrk secondary orfhoglaga';:_] - - e
comronly oceurs in irregular veinlets and-as thin borders along 77
quurtz.vexns.. Typically the prominont northeast to cast~wegt
strlkan -joints contain vuxnlet% .1.to .4.inch wide of quartz
-and cross—orlcnted muscovite., Hot connected with the Schultze

“granite stock, but also mdpphd as .quartz monzonite por'hjr; be-

- cause of similar lithologyy are three dikes within the Pinal

" schist and two small intrusive bodies in the Madera diorite.

( 5 ) Aplite facies: An irregularly-shapad aplitic hody and

occasional aplite dikes occur within the quartz monzonite oL -

phyry facies. The aplite is very light tan in conlor and weathars : :
',nearly white. The rock is very fine grained, with small subhodral . -
: quartz phenocrysts .05 to .1 inch in diameter scattered “hrcughout. '
~ Within the irregularly shaped aplite body the most prominent joints
strike east-west to west-northwest and dip steeply south. Contacts o L
.with the’ quartz monzonite porphyry facies yary from sharp to gra- - . At
. ‘dational. Aplite dikes parallel jointing within the quartz mon- :
‘:) S " zonite porphyry facies and generally strike east-west to northwest.

- Structure: . e el

“The Pinal schist is squeezed and buttressed between twe intrusive
bodies ~- Madera diorite to the south and Schultze granite to the
‘north. The schist is divided into two separate structural units
by a major fault in'this report called the Santa Anna fault zone.
Where exposed the fault zone is 40 to 60 feet wide, strikes about
M. 59 W, and dips 60-70° west. Rock fragments and gouge within
the zone are strongly argillized and commonly stained with corper
oxides. The fault branches a short distance into the Schultze
granite and could not be traced farther nerth. To the south the
fault cannot be followed into the Madera diorite.

Pinal schist west of the Santa Anna fault zone is sharply folded
into a northeast~trending anticline which parallels regional folia-
tion and the adjacent Madera diorite centact., The anticline is
asymmetric having steeper foliation attitudes along its northwestern
flank (see cross-section A-A'). The fold plunges 10-20° to the
southwest except near the Schultze granite contact where the plunge
increases to 30-40°. Minor foliation-plane faults are common along
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both flank? of the fold axis. . Humerous northwespftrendinq faults
were mapped in isolated outcrops, but thelr continuity alenj strike
was nevet e%tablxshed -- perhaps because of the extensive talus ‘and

“so0il cover.

~ pinal schist east of the Santa Anna Eault zone is not stronul, -

folded. Foliation generally foiloews the rogxonal trend of rorthe-

- ‘easterly strike and southeasterly dips except where delnrmed near

the Schultze granite and Madera diorite intrusives (see cross-szction
B-B'). Several minor faults strize northwest and dip to the south=-
east. Three northeast-trending dikes of quartz monzonite porphyry
cut the schist without brecciation of the surroundinq rock.

Map pattern of the Pinal schist-Madera diorite 1ntrusxve contact and

the contrast in schist deformation on either side of the Santa Anna

,':fauxt zone suggest that the fault was an old Precambrian zone of
"~ weakness along.which Madera diorite intruded and folded Pinal 'schist
“west of the fault. Reactivation of. the fault occurred subseguent to,-

and perhaps also contemporaneously with, intrusion of the Schultze

granite stock.

lechanism of Schultze granite emplacement into Pinal schist varies”
markedly on either side of the Santa Anna fault zone. From the
western edge of the mapped area to about 600 feet east of the fa ult

“zone, the intrusive contact cuts across Pinal schist foliation trends

and the schist is brecciated everywhere along the conﬁ“ct. Similarly,
Pinal schist is strongly brecciated near the breccia pipe. EZast of
the Santa Anna fault zone, nowever, Pinal schist foliation dips away
frem, and generally paral; ls, the Schultze granite intrusive contact
without significant brecciation. Also, Schultze granite dikes and
intrusive bodies not connected with the main stock are emplaced was~
sively without brecciation of the surrounding rock. This difference
in emplacement mechanism ~- i.e., forceable west of the rault and
passive east of the fault -~ suggests differences in depth or tim

of emplacement. Possible explanations are that the western fault
biock has been down-dropped from a higher, near-surface position (: ¥
the whole area has been rotated through a large angle to the west(2);
and {3) the two intrusive areas were emplaced at different times under
different confining pressures.

Hydrothermal Alteration

Schultze Granite Alteration

Three alteration types are mapped within the Schultze granite (sce
Alteration Map). The weakest alteration is represented by medium =
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3glaxn0d. cros *nraentcd musruvltp fldkva alonq promxnnnt Joznt
‘pldneu w1thmut drncnpanylnq qunrta veining {en the kiteration.
- Map., it is-labeled coarse-qgrained sericite" to emphasize its
hydrothermal nature}.” The porphyritic-quartz monzonite facies,. N
< breccia pipe facies and,quartz monzonite porph;ry dikos are typz-'m
"cal of thxs alreratzon typp.
A stronger alteration phase is characterized by quartz veins
bordered by and including irregular blebs of medium-grained,cross-
- oriented muscovite (also referred to on the Alteration Map as
"coarse~grained sericite"}. Quartz-muscovite veins mostly fill
‘prominent joint fractures, but alsc occur -in multi-directicnal
" stockworks. Quartz-muscovite vein. alteration occurs. throughout
. the quartz monzonite porphyry and aplite facies.

" The strongest alteration phase is recognized by secondar; K- feld- T T
“ spar which occurs as flcoding in irregular veinlets and as' thin R
borders along gquartz-muscovite veins. - Secondary K-feldspar con-
stitutes approximately 5-15% of the guartz monzonite facies along
_..an east-west zone 1,000~1,500 feet wide adjacent to the Pinal )
. schist contact.. It is common in‘drill core from holes CS~13 ‘and
Cs~14. S C ' S

- Pinal Schist Alteration

Very fine-grained hydrothermal sericite occurs along tne anticlinal
fold axis, and also in a small area adjacent tc the Schuitze granite
just east of the Santa Anna fault zone {see Alteration Map). Intre-
duced hydrothermal sericite is distinguished from original schist
sericite by its characteristic satin sheen. Argillization is common
along faults, especially the Santa Anna fault zone. Coarse~grained
quartz-muscovite-biotite schist described under Pinal schist lithe-
logy is a Precambrian aiteration facies of the Pinal schlst related
to intrusion of the Madera diorite,

Mineralization

Primary Mineralization.

pPyrite, chalcopyrite and molybdenite occur mostly in veinlets, blebs,
and diséreet grains associated with quartz veins and veinlets. The
only significant digseminated mineraliration is pyrite (3-10%) in
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the Lreceia pipe fdcies., Relie pyrite and“ch&]copyrlte are
rarely observed in gurface outerops, but lirdnitic textyres
.. after pyrite and chalcopyrite ars casily recoqnized. Molyb-
denite is common only along the Santa Anna fault zonpe.
“-guartz-suifide veins.in the Pinal“séhis&-ﬁre“typicall?”hairline
€6 .2 inch wide in a multi-directional stockwork, Vein density
is highest along the anticlinal fold axis, near the Santa Anna
" fault zore and in several small areas to the east which may ba
related to northieast-trending fractures along which dikes and
fingers of Schultze granite intruded {sse Yuartz Vein Density
Mapl. The pyrite-chalcopyrite ratio generally ranges 5:1 to
8:1. '
+:" Quartz-sulfide veins within the Schultze granite are cormonly
-+l to .5 inch wide in a preferred northeast to east-west crien-
- . tation parallel to jointing. = They alst occur in multi-directicnal
. -~ stockworks. in-strongly veined areas. Vein density is highest near
;ja "' - the Santa &nna fault zone and along the southern part. of the quar:z
' - monzonite porphyry facies. The chalcopyrite-pyrite ratio typically
27745431, Quartz veining is noticeably absent in the granite .porphyry
o facies, porphyritic quartz monzonite facies and the Madera diorite.

Distribution of indigencus vein limonites after pyrite and chalco-
pyrite is directly related to the density of guartz velining (sce
Limonite Map}. Mapping of goethite, jarosite, and hematite textures
shows that the highest percentage of indigenous limonites occurs ;-
chist at the northeastern end of the anticlinal axis,adjaczent
to the Santa Anna fault zone, and in a small area east of the Santa
Anna fauit. Indigenous limonites are much less common in the Schultze
granite, and are mostly restricted to quartz monzonite porphyry adia-
cent to the Santa Anna fault.

Supergene enrichment

A wWear cha.toclte zone of secondary enrichment is develcped in Pir

schist at the northeastern end ¢f the anticlinal folid axis where
primary suitide mineralization is strongest. Xerr-McGee's previcus
core driiling and Humble's current drilling show that secondary en-
richment vedins at or near the oxide-sulfide zone contact and extends

to a variable and gradational lower boundary. Usually the water table
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‘*:ﬁs‘eithéEQSOméwhat above or balow the top of the zone, Thé_:"
~enriched blanket slopes downhill and crops out along the 4,899

to 5.000~foot elevation levai. Malachite, azurite, tenorite,
and limonite after chalencite are soen in outcrops along the

oxidized. edge of the chaloacite blanket. The enriched zone doeg

. not follow the present steep topography, but apparently is related

to an older cycle of erasion. Generally, the chalcocite zone 18

" thickest near the anticlinal fold axis (100 feet thick in drili

hole CS-11), and thins away from the fold. It also thins to the
southwest and gradually dies out south of drill hole KM-3

.

Chalcocite erratically coats and partially replaces pyrite and

i-::chalcopyrite veinlets. Minor cuprite, covellite and bornite are

. "also present, with trace amounts of native copper and chalcotrichite.
'*{1‘Unenriched'protore below the chalcocite zone averages .l% copper. The
_ better parts of the supergene blanket usually are enriched three to
‘four times. Grade of the enriched zone does not appear to vary sig-.
‘nificantly with schist lithoiogy,but is related to (1} density of .~

sulfide veins available for chalcocite replacement and {2) amount. of

. cuprite -~ probably a function of varying Eh-pH conditions.

o Geochemistry.

.. 640 surface rock-chip and road-cut samples were coliected and geo-
“chemically analyzed for copper, molybdenum, lead and zinc (see
.geochemical maps for copper, molybdenum, lead, and zinc). Ilead and
‘zinc values are uniformly low and uninteresting. However, ccntoured

molybdenum and copper values show anomalous and meaningful patterns.

(1) Molybdenum: The distribution of primary metallization is best
shown by molybdenum because of its greater stability in a slightly
acid environment. Highest values within the Pinal schist are (a) at
the northeastern end of the anticlinal folid axis, (b} along the Santa
Anna fault zone, and (c) in several small areas farther east --
generally the same areas that have the highest density of quartz
veins and the highest percentage of indigenous limcnites. <

of proved chalocite developrment is roughly ocutlined by the 2% ppm
contour line. Significant molvbdenum values do not eéxtend scuth-
westerly along the anticlinal fold axis. Molybdenum is uniformly
low nearly everywhere within the Schultze granite except immew
diately adjacent to the Santa Anna fault zone. The distribution
of molybdenum suggests that primary metallizing solutions did not

19200
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originate from any of the pxposbd Schu itzn r'r::ir‘.x,ton intrusive faﬂlas,.
bus; more pfabably qsg@nged ﬁl@ng the %én*g Anpa Eau* ROHE

'“3(2) COpper: The distribution of copper is wuch more erratic than . -

molybdenum because of its greater mcbility in a slightly acid en=

”':virOnmcnt; The  strongest copper values are along the Santa Anna
fault zone, in adjacent schist on both sides of the fault and within

the quartz monzonite porphyry facies.

Ore Controls

Chalcocite enrichment developed in areas where primary sulfide

_.Mmineralization was strongest. In the area of chalcocite enrich-
"o ment originally drilled by Kerr-McGee, primary mineralization is.
“controlled by- (1) multi-directional fracturing along the Precam- -

brian anticlinal fold axis in Pinal schist into which Early

"j_Tertiaxy{?) guartz-sulfide solutions flowed and (2} proximity to
the Santa Anna fault zope along which mineralizing solutions

ascended.. Primary sulfide mineralization in the Schultze granite -

. was controlled by (l) fracturing and jointing in the quartz mon- -
=, zonite porphyry facies and (2) proximity to the Santa Anna fault . -
.2 zone along which mineralizing solutions ascended.

DRILLING

‘Validation Drilling

Twenty holes were drilled to validate the Humble claim group: Cs-1
through CS-17, C$-1A, CS=-10A, and C5-153 {see drill logs and assays
in Appendix). Five-inch rotary~hammer hcles were drilled to the
water tabie, and then continued with NX or NC diamond coring to the
depth required for validation. A summary of copper mineralization
encountered in each hole follows (see Geologic Map for the location
of holes}):

Wegtern Schist Area

Two hules penetrated the chalcocite blanket previously drilled by
Kerr-MoiGee:

CS«1l: 34 feet of chalcocite averaging 0.40% copper.
C5-12: 42 feet of chalcocite averaging 0.28% copper.
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Four holes.drilled southwest  of the chaleocite blanket failed to
intersqgt]siqnificant copper mxnnrallzatlon-

 5:h;ﬁ? cs-1A: 30 feot of wea? "halcac1£9.aéerag1nq 0.l16% copper.

CS-2: Unoxidized schist ‘averaging 250 ppm copper.

“ ;;L‘ CS~5:  Oxidized schist averaging 200 ppm copper.
T C8=6: Unox;dized schist averagan 225 ppm copper.

Four holes drilled at. the northwest corner of the area did not
- penetrate significant copper mineralization:

C5-10: Unoxidized schist averaging 500 ppm copper.
C5-~10A: Unoxidized schist averaging 50 ppm copper.
CS-15: Unoxidized schist averaging 10 ppm copper.

~§awﬁg‘ C8~15Ar Unoxidized schist averaging 20 ppm copper.

' Eastern Schist Area

) One hbie drilled near a molybdenum anomaly encountered weak copper

oxide mineralization:

”"CS-7: | Oxidized schlst w1th malachxte, xncludes 10 feet of
- 0.34% copper : .

" Three holes did not penetrate significant copper mineralization:

CS-3: Unoxidized schist averaging 160 ppm copper,

Cs-4: Unoxidized schist averaging 250 ppm copper.

CS8-9: Oxidized schist with minor copper oxides averaging
500 ppm copper.

Schultze Granite

One hole drilled in quartz monzonite porphyry at the Pinal schist
contact bottomed in a weak chalcocite zone:

C5-8: 75 feet of chalcocite averaging 0.2% copper.

Three holes drilled in quartz monzonite porphyry facies penetrated
very woeak chalcopyrite mineralization:

C4=13: Unoxidized intrusive averaging 500-1,500 ppm copper.
CS=14: Unoxidized intrusive averaging 800 ppm copper.
CS=171 Unoxidized intrusive averaging 250 ppm copper.
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One hole drilled in the porphyritic ruartz monzonite facies
intersected insignificant mineralization:

CS-16: Unoxidized intrusive averaéinq 60 ppm copper.

v

S Grid Drilling {in progross)

Grid driiiiﬁg'in the chalcocite Lilanket area shows that the enriched
zone is highly erratic and of somewhat lower grade than originally
indicated by the previous Kerr-McGee drilling:

C5-18: 13 feet of 0.23% copper
Cs-21: 2 feet of 0.13% copper
CS=-22: 29 feet.of 0.38% copper

CS~26: €4 feet of 0.23% copper
Cs~27: santa Anna fault zone - no chalcocite

SUMMARY AND CONCLUSIONS

. The chalcocite blanket developed in Pinal schist at Copper . Springs

is formed in the area of strongest primary sulfide mineralizaticn
which is characterized by increased density of quartz veins, a high
percentage of indigenous limonites after pyrite and chalcopyrite,
and presence of a strong molybdenum geocnemical ancmaly. Primary
rmineralization was controlled by (1) multi-diractional fracturing
along a Precambrian anticlinal fold axis and (2) proximity to the
Santa Anna fault zone along which Early Tertiary (?) mineralizing
solutions ascended. Humble's validation and grid drilling thus

far show that the chalcocite blanket is generally restricted to the
same area previously drilled by Kerr-McGee, and does not extend
farther to the southwest. Grade and thickness of the zone are some-

what less than was indicated by the originai Kerr-McGee drill hole
data.

Several smaller schist areas east of the Santa Anpa fault zone are
also characterized by increased quartz velning, indigenous limonites
and anomalous molybdenum values, and suzgest the presence of secon-
darily enriched zones. These areas appear to be severely limited in
areal extent, however, and probably would be important only if the
Kerr-McGee bianket proved mineable. Validation drill hole CS-7 ig

i
;
I
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favorably located and should be deepened bhelow the oxidized zona
to test the potential chalcocite. zone.. -

Altered quartz monzonite porphyry rast of the Santa Anna fault

. zone is somewhat analogous to the Castle Dome mine arca six miles
- to the northwest. Both are quartz monzonite -border facies of the
- B¢hultze granite near the Pinal schist contact, hoth are strongly.

sheeted with northeast-trending quartz-muscovite veins, and beth
are lecated on the upthrown side of major northwest-trending
reactivated faults which were apparently the source for minerali=-

" zing solutions. At Copper Springs, secondary K-feldspar vein

alteration and geochemical copper anomalies are common in the

" southern part of the quartz monzonite porphyry facies, but irdi-

cenous limonites and anomalous molybdenum values are strongest

liadjacent to the Santa Anna fault zone. Xerr-McGee drill hole ¥4-3
was drilled through the fault zone to a depth of 425 feet in altered
": 'quartz monzonite porphyry which average .1%-.3% copper. Deep IP

surveys should be run across the altered quartz monzonite porphyry
facies and adjacent schist to test for the possibility of increasing
metallization below 425 feet.

WDB:b




