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Gila Red Hills Mining

3738 Hashknife Draw e Queen Creek, Arizona 85242 -_

(602) 982-8224 Voice Mail (602) 731-6444 ¢ Fax (602) 731-6444 Dlecie r:
0-9/7 #’Ie’e‘ﬁ'fm che.
May 29, 1992 | ?e,_./////} Piadlch
Randy Moore
Cambior USA, Inc. S &

Exploration Office
230 S. Rock Blvd., Suite 23
Reno, NV 89502

Dear Randy,

Again we express our appreciation for Cambior's interest in our Red Hills
property. Our feeling is that we are on the same wave length with you regarding
the claims as both intriguing and also relatively unevaluated for oxide copper
by today's standards.

As before we will continue our efforts to research information about earlier
exploration of the deposit. Just recently, for example, we learned that ASARCO's
drilling on the property did not focus on its oxide potential, nor was it really
centered on the immediate Red Hills area in particular. As was typical of the
time (early W0's), they were looking for a sulfide deposit. Also, we are
pursuing some information relating to some VLF work performed by an associate of
our predecessor Troy Ray. This VLF work is supposed to have indicated a definite
mineralized structure in and north of the Red Hills area. Should we be able to
obtain this data we will be happy to forward it to your office. Likewise for any
other data uncovered, whether positive or negative.

As requested by Gary Parkison, we filed aerial photographs with the Arizona State
Land Department, Minerals Division, to establish evidence of existing surface
disturbance existing prior to our staking of the claims. We are currently
fencing the open shafts with barbed wire to protect the public.

During the summer we will be prospecting for chrysocolla veins and possibly
applying for a permitted small mining operation, continuing in the area in which
we performed our 1991-1992 assessment work, Redbird 22. It's now established
that the Red Hills property contains at least several chrysocolla and related
copper mineral veins of greater than average size, which are semi-precious or
possibly higher in value. We are developing a small market for this material.
If we resume negotiations with Cambior we would like to discuss a chrysocolla *
exclusion similar to those in practice at other active copper mines in the area.

Please address any correspondence to my home address on the enclosed card, as I
have been made spokesman for our partnership.

REC - CAMBIOR U$A
JUN - 4 1992






-Sccs. 27, 28, 33 and 34 and lies about twelve miles east of Fl

~ 1949,

IN TillE KED BULLS AR

GENERAL.L ’

he Red Hilis area is situated in Pinal County in T.4 8., R.I:I E.,

Easy access is provided by excellent gradcd roads and trails.

The area slopes gently toward the northwest and is traversed by

ntermittent creeks which drain in that direction into the Gila Rive:o.

e

Lithology

According

2 to the Geologic Map of Pinal County published by t..e

Arizona Bureau of Mines, the Red ilills area is uncerlain by granitic
r33

rocks of Precambrian age which huve been cut by Laramide intrusions.

All of these rocks are partially concealed by a thin veneer of Tertlary

and Quaternary. volcanic and scdimentary deposits.

This generalized picture is confirmed by direct observation. Tiin-
section study of a suite of six specimens collected by the writer
indicated that the Laramide intrusions are princinally quartz wonzo::ze

and quartz latite porphyry. These rocks are, in turn, ci:t by £ large

(=4
easterly-striking aplite dyke and by 2 swarm of andesite dyae most .
which appear to strike in a northeasterly direction.

Mlﬁ&Iﬂl’"“1]Oﬂ

5

Numerous abandoned mine workings dot both the Red Hills and zhe
surrounding arca. Gold, silver and copper have, reportedly, boen slzel

2t various periods. Oxidized copper minerzls are common in meny of the

Tl abgtk © rvn holes chrs flef 1 Paul G:'\Mou\f‘) l‘?()q




Red lidlls, Pi.na]_. Co., - A 2

old workings as well as in some of the cuts and trenches excavated

in recent years. Twelve (obviously sclected) samplies collected from
these workings by previous owners of the property average a trace ol
gold, 0.2 ounces per ton of silver and 1.29 pex cent copper. The
oxidized copper minerals tend to be associated with small east-west
striking shear zones or crush zones and dykes of granitic or andesitic

composition.

Toward the end of 1949 six diamond drill holes, ranging in length

from 395 to 911 feet, were put down on the property. The results of

the drilling appear to have been poor - at least by the standards of the
time. Significantly, only one of the holes was drilled away from the

immédiate neighbourhood of the Red Hills.

DISCUSSION. . | o e

In spite of the exploration which has becn carricd out to date,
especially drilling, it is believed that the Red Hills area is not witl.zut
merit as a copper prospect. The reasoning behind this conclusion is &s
follows: _ ' '

It is, of course, well known that a zonal distribution of both ore and
rock—forming minerals exists in many, if not all, copper deposits of the
so-called porphyry type. Typically, the pattern of alteration results in
the formation of a central arca enriched in potassic minerals such zs
sericite, biotite and orthoclase, surrounded by a quartz-sericite zone

which is succeeded, in turn , by an argillic halo. Sulphidé mineralizat.cn

is similarly zoned concentrically in such a way that the best copper values

tend to correspond with the gradational contact between the central area

and surrounding quartz-sericite zone. The zone of highest, total-zcicd-
forming sulphides on the other hand - the pyritic "halo" - is displacced
outward and therefore coincides with the quartz sericite zone. It goes

without saying that radical depertures from this idealized symmetrical

pattern may be expected to exist.
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Red Miils, Pinal Co.,

Onc of the consequences of this pattern of mineralization and
uc

<5

[N

alveration is that the zone of {(hypogene) silification typicnally 1
-cutsidz the high-copper zone. It also follows frem the distribution
of acid-forming sulphides compared to alteration that weathering and

supergene alteration will tend to reinforce this general schene.
In practical terms these relationships mean that the rocks which
are likely to be most resistant to weathering and, consequently, to

form the most prominent topographic features are likely to lie to one

side of the copper zone or, in other words, that the Red Hills may

represent a portion of the silicified zone of a porphyry systen.

In order to test this hypothesis an attempt should be made to
determine whether or not zoning of mineralization and alteration exists
and, if it does, to learn in what direction, or directions, away frcem op - 8

the Red Hills a concealed deposit might lic.

If the working hypothesis outlined above is adopted, the requisite

test work largely falls into place.

The area around the Red Hills should be mapped geologically, pay:in:
particular attention to the estimatcd sulphide content of the rocks ancd
the types and degreé of alteration. Initially, a fairly large ares
- approximately six sections - should be mapped in a reconnaissance
manner in hopes of recognising the outlines of a zoning pattern.. As
the mapping proceeds selected areas should bec mapped in greater detail.
It is believed that rock geochemistry might also be used profitably'in
the attenpt to unravel the zoning in and arocund the Red Hills. Owing
to the amount of copper which is concentrated in small shear zones, eic.,
it would obviously be desirable to avoid sampling material containing
visible copper minerals. ' '

D)

Depending on the nature cf the results obtained from the above, it might

be desirable to conduct I.P. survcys of selected areas. All of this work




Red lills, Pinal Co.,

should, of course, be dirccted toward the sclection of drill sites faor
2 >

the final phase of the initial exploration progran.
. v
ESTIMATE OF COSTS.

In order to expedite the geological mapping

o)

coloured air photos on a scale of about 1 inch to 500 feet should be
obtained. Depending on whether or not the Red Hills area has alrezdy
been photographed in colour (and preliminary inguiries suggest that it

has) the cost of the neéessary coverage should be about $500 to $10CO.

it is proposcd tha

The cost of the actual mapping, plotting etc., would be about $3000.

o

A sufficient number of samples for a preliminary geochemical survey
could be collected and analysed for Cu and Mo for a total of approxinztely

$2,000. If both soil and rock samples were taken in the field the :ot

cost would be about $3,000.

It is obviously impossible to estimate at this time the amount and,
conscquently, the cost of any I.P. surveys which might be required, dut,

given the conditions existing at the Red Hills, it may be stated that 2

large amount of coverage can be obtained for $10,000.

The same reservation must apply to estimating the cost of a driliin:

e
a

h]

program.  However, if an optimistic view is taken and it is assumecd that

two drill targets might be outlined, each meriting testing by means c¢f

two holes 1000 feet in depth, the cost of drilling, logging, splitting,

assaying and analysis of the results would be about $50,000.

The total cost of an initial exploration program, hopefully taki:gv

the Red Hills property to a decision stage, would therefore be zbout

. $67,000.

3838, Calle de Soto,
Tucson, Arizona
21st November, 1969

Paul Gilmour
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LOCATION AND DESCRIPTION OF PROPERTY

The Arizona coppJF Gioup consists of 30 contiguous

flode claims, situated-a@prp;}égtelj 11 miles east of Florence

 1n Pinel Cownty, Arizonh,kff;;'ground covered by this group lies

in Sections 28 and 35, T 4 S, R11 E, All claims are full size
(600! 1'1500') and are ﬁeld by lécation in the naﬁe of John F.

m}Iohnson, 427 West Dana Arenua; nésa, Arizona.

The property lies approximately four miles north of the

5 11orence-Ray'Highway, with whick it 1s connected by a very good

- graded road. To resch the miné from Florence regquires only about
25 minutes of easy driving, and the road can be travelled in eny
season of the year. Copper smelters at Superior and Hayden are
each approximately 40 miles distant from the property and sach may

- be reached, either by railroad, from Florange as the shipping point,

or by direct truck haulsge on good highways.

A high-tension power line from Coolidge Dam crosses one
corner of the property, but no affort has been made, as yst, to
utilize this power.

. No water supply has been developed on the p?operty, but

tt:there ié little doubt that a fairly adequate supply caﬁ be developed
.‘when it becomes necessery. The Gila River is approximately four
kmiles to the north at an elevetion 500 feet lower than the camp

f:site.




TOPOGRAPHY

The topography of the area around the Arizona Copper
: Group is marked by loﬁ; rollipg hills and fairly wide, shallow
;g 1'_ ,%zsand—washes. There afe'no pﬁgeipitous slopes, and any point on
| v;itha proparty could be made aécessible to trﬁcks or cars with a
:;iminimum of effort énd expense, The average elevation abovs sea
'leiel is in the neighborhood of 2,000 fest, |

_ Vegetation is moderately dense and typically desert in

character, consisting mostly of palo-verde, ironwood and various

- types of céoti.

GEOLOGY
Rock Formafions
Granit9 and quartz-monzonite are the'pradominant basal
rocks in this locality, And certainly they are the oldest. The
- granits is, in all probability, pre-c;mbrian in age, and tke

quartz-monzonite may be equally as old. There is as yet, however,

no clear avidence upon which to base any estimate as to the relative
ages of the two formations.
Throughout the area in wkich the Arizona Copper Group
and adjoining properties are located the basal formations havé-
been extensively cut and broken by intrusions of diorite, diabase,
monzoni te~-porphyry, aplife and, in a few places, by ﬁegmatite.
On the basis of preseat knowledge, no definite age correlation
-}can be made between t?esa Qarious intrusives, bﬁt it seems reason~

able to assume that most of them were introduced during the

-2-




Cretaceous or Tertiary periods. |
: In addition to the ro-cks ‘mentioned above, there may be
‘observed a few small dikes ofa da#%?colored, felsitic rock which
weathers on the outside té alight fan color.
Structure S |
Thé most notebla structural feature in this 1oqality is
8 series or system of roughly parallel east-west faults and fggracture
| zones which appear over.an area of several square miles. W:l;f‘i".hin
the boundaries of the Arizons Copper Group the fractures are
closely spaced - so close in places that they give almost an
:'-.‘sppearance' of sheeting. A great majority of these faults and
fractures exhibit a remarkable uniformity of strike and dip (see
map accompanying this report). The average strike trend is about
N 809 E, and the dip varies from vertical to about 759 to the
: noxé};hwéat.
| Between the major breaks there is a net;work of minor
cross-frgctures, but none of these shows any evidence of appreciable
movement. Tﬁey were probably caused by stresses which developed
in the blocks between the faults. Altbough the cross-fractures
i do not have such a markedly uniform strike-trend as that of the
. major fracture zones, thére is e noticeable tendency toward a
N 45° B direction. This diagonal trend suggests a lateral movement
“ of the fault blocks as well as a vertical or steeply inclined
' movement of mormal faults. No evidence of thrust-faulting has

" been observed in the area. Most of the mejor faulting probably

-3~




took place during the intrusion of the granite and quartz-monzonite
| by the later rocks mentioned above.
| In the ,southern’ part of the Arizone Copper Group several
7' reddish-brown hills rise "'conapicuously above the surrounding
torrain. These hills -‘are known locally as "the domé". It is not
- believed, however, that they actually represent any structural
condition. A piobéabl;a"exj;lmtion of their existence would be
that the extensive sil.tcifiéation which has teken place slong the
fracture~-zones in this area bas mede the rocks more resistant to
" erosion then the surrounding cowntry,.
Mineralization and Ore Occurrence
‘ Iron, usually 1;1 the form of esmorphous hematitse, but
sometimes as platy specularits, is present in the fractures
 throvghout the .p;.-operty. In tke hills described above as ™he
donie", iron mineralization hes discolored the rock between .the
fracture-zonss, giving the entire surface a conspicuous dark red
color,
Quartz also is pleatiful and, associated with irom, it
- forma p:ominent outeropfs ;zlong tha fault :‘issure veins. Silici-
"fication has also occm:-i'ed aléng all of the major fracture-zonses.
Copper may be tdund. usually as chrysocolla, sometimes
&8 malachite, in practically every fracturs on the property. It
ogceurs on or: very near tha_ surface in small lenses and sti'ingers,

__ and in meny places it is in sufficlent quantity to constitute a




low-grade ore. Dozens of trenches and shallow pits from ons end

of the property to the other ‘»mk ﬁlaoes wherse surface ore was dug,
sorted and shipped out during: _1916 and 1917 when copper prices were
high, There are also a few small shafts , most of them in bad
repair. These have a reported meximum depth of 100 feet, and
none of them were accessible at the time this examination was made.
» No sulphide copper was observed at any point on tke
) ‘- property, either in the oi:en—euts or in the materials on the dumps,
and it is quite evident that none of the qld workingfs ever got
h through the oxidized ore. The dépth to which oxidation may extend
in this property can be determined only by exploratory work, but
it is probable that this depth will not be excessive. Active
~ operations on an adjoining property have recently encountered
- chalcopyrite in a vein at a depth of 150 feet, and there is no
" reason to doubt that similar conditions exist in rthe Arizona Copper
| Group.
The most highly minerslized area in this group of claims
is outlinsd by a dotted line on the map. This area is approximately
- 2,000 feet wide and 4,000 feet in length, and includes the red
. hills which have been mentioned above. It should be pointed out
~that this is strict;y a reconnaissance map. Only a part of the
veins and fracture-zones are shown, end locations are approximate.
. Other areas outside this dotted boundary may be as well mineralized,
but muck of the surface of these outlylng areas is covered with

‘ :“'1ooae wash material, ‘and hard-rock exposures are fewers
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CONCLUSIONS AND RECOMMENDATIONS
Surface showings on the Arizona Copper Group are

remarkebly good. The conxinuity, wiformity, and abundance of

mineralized fracture-zones and fault fissure veins are such as

© to justify the expectation that they will persist to a considerable

"t‘dapth. The widespread diat:;bution of oxidized copper ore on the

" surface indicates thnt’theré ia a good chance for satisfactory

ﬂ'era-bodies below the leached surface materiel.

No opinion can be given at this time aa to the presence

" or absence of largs, low-grade disseminated ora-bodies on this

property. Copper dissaminationa 1n the quartz~monzonite were

- noted in places, but this evidence was too scanty to Justify any

genersal conclusion. In viéw; however, of the extensive fracturing

- and the heavy surface mineralization in the red hills and immediate
 vicinity, the existence of disseminated copper ore-bodies should

" be regarded as a distinct possibility.

It is considered highly probable that bigh-grade copper

ore mey be encountered alonz some of ths fault fissure veins on

. the property. Particular attention is directed to two strong veins
~ whick outerop on the Arizona Coﬁper No. 1 claim. One of these
outcrops shows only iron and quartz on the surface. The other

- ghows copper at various places. It is believed that proper

exploratory work on either vein would ﬁrove to be- well worthwhile.

-‘vﬂany other veins on the property appéar to offer very attractive

' prospects, but the two mentipnéd above are outstanding.




The justification for a reasonable amount of exploratory

wg;-k on the Ariﬁona Coppsr Group cernot be too strdnaly emphasized.

‘rﬁé choice as to the method must, of course, be governed by the

" expense involved. In view of the extemsive area upon which infor-
mation would be daairabio, drilling would secure more coﬁprehensive
results than actual underground work. Diamond drilling would be

: prefergble to churn drilling - at least for the prelimin&ry_work’-
since the .veins and fractures dip steeply, and an inclined hole

wauld be much more in the nature of a structural cross-out. If

| diemond drilling should encounter disseminated éopper ore-bodies,
churn drilling could follow latar for blocking-out purposes.

"~ If diamond drilling sbould be decided upon, there are

4 .. four areas which should offer the best opportunity for exploration

' j; of this sort. Thess 'ai:eas are, in the order of their importance:
1) The west end of Arizona Copper No. 1 claim.

2) North side of Arizona Copper No. 20 claim
{somewhere near midway between end lines).

3) Near center of Arizons Copper No. 19 claium,.

4) Ezstern part of Arizona Copper No. 22 claim,

A certain amount of detailed geological work would be
Advisﬁbla in order to fix actual drilling locations and dip of
. boles %o obtain the maxinum smownt of informetion from eack hols.
The depths to which these holes should be drilled will depend
upon what is encountered during tke course of the work; but in

‘- any event, they should be planned to sttain a minimum depth of




300 feet fartically below thljs; surface. That would mean an actual
“inclined depth of apprbﬁ_.matéiy_ 500 feet, depending upon the slope.
‘These are minimum figures, aﬁd deéper drilling may prove to be

° advisable when the work hes progressed to this point. If satie-
.faetory results are obtained by the woék outlined above, other

favorable areas could be simiiarly explored.
- In‘ conclusion, '115 gsesms worthwhile to repeat that the
i, surface showings on the Arizona c&ppar Group are such &s %o
- thoroughly warrant a reasonable sxpenditure for the purpose of

o exploring this ground bslow thé zone of lesacking and oxidation.

3017 K. 16tk Drive TH. H. Volcott
Phoenix, Arizona " Registered Geologist & iiining Engineer
. Dacember 130, 1946 Arizona Certificats No. 675 S
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* J. DAVID LOWELL

CONSULTING GEOLOGIST

§215 N, ORACLE . TUCSON, ARIZONA 85704 PHONE 887-5341

February 12, 1970

Mr. Marvin H, Morris
Quintana Minerals Corporation
500 Jefferson Building
Houston, Texas 77002

Dear Tiger:

Attached are maps showing a portion of Area 21 which also overlaps
the area of the Bell Western property in Pinal County.

Our geochem samples in Area 21 showed distinct copper and molyb-
denum anomalies in the southeast quarter of section 33, and these anomalies
were further confirmed when check samples were cut in the same area. The
results are shown on the attached geochem map on which I have contoured
the values. You should discount to some extent the very high values as
Julio says these were from areas with visible copper stains, but there is
still a fairly large area on the edge of cover which averages over 700 ppm
Cu and 2 ppm Mo. I doubt that the area of the main mine workings would
run as high as 700 ppm Cu. A color anomaly is visible from the air, and
this anomaly showed up even more clearly when our samples were laid out.
Several holes including a 1700 foot hole were drilled by Kaiser Cement Co.
in Section 11, and my guees is that these were probably drilled on an IP
anomaly and perhaps intersected some shallow disseminated pyrite which
could be related to the same porphyry copper system,

On the map I have indicated the positions of the Cu, Mo, and color
anomalies, and have made a stab at outlining the cluster of peripheral
mineral prospects. The preore-postore contact line is, as Clark says,
“"hideously straight,” which suggests a fault contact rather than a sedi-
ment surface, but the Kaiser holes probably got through cover and appear
to be on the postore side of the projection of the contact.

The data sent us indicates that the southwest comer of the Bell
Western claim group is the southwest corner of Section 33, but from the
air we saw additional claim corners which indicate that the east half of
Section 32 has been added to the claim group. We saw no indication that
claims have been staked in Sections 4 or 5 (both sections are U.S. mineral
and surface), but we assume that there are some valid claims in sections
3, 10, and 11 under a different ownership.

|

| My recommendation is that we stake Section 4 and the west half of

w 3, if these two areas are open, and that we punch down a quick hole near

| the center of the northeast quarter of section 4. For about $5000, we can

| test a moderately good target of the sort we are drilling in the PCR program.
\



I see little hope for the area where Bell Western's interest seems to be
concentrated because it is mostly outcrop area with relatively weak altera-
tion and only sparsely scattered mineralization. The most serious flaw in
the Section 4 target would probably be the relatively narrow width and
spotty character of the mineralized zone as seen in the outcrop area but it
could easily grow in strength in the covered area to the southwest.

With best regards,

J. Davéid Lowell

JDL:h
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J. DAVID LOWELL

CONSULTING GEOLOGIST

5211 N. ORACLE TUCSON, ARIZONA 85704 PHONE 887-5341

March 10, 1971

PROGRESS REPORT

Area 21 - Box O Wash
Pinal County, Arizona

Field work and air reconnaissance are now complete at Box O
Wash. Based on thiéswwork we are recommending a single scout drill
hole through postmineral gravel in sec. 4, T. 5 S., R. 11 E.

The Florence mining district, which includes Area 21, has no
recorded mineral production but has produced small amounts of copper
from shallow workings which are clustered about a Laramide stock. Two
years ago Kaiser Cement and Gypsum Co. drilled several holes immedi-
ately east of our target area and subsequently abandoned their claims.
At present Bell Western Corporation of Houston, Texas is planning to
mine and leach oxide copper on their property immediately north of
our claim group.

Known copper mineralization in the district is related to a »
pyritic Laramide stock which crops out on the Bell Western property.
Alteration related to the stock extends outward for some distance into
the granitic host rock but is seen to diminish in intensity to the
northwest, north and east. Postmineral cover prevents observation on
the south and southwest.

A single drill hole at the location shown on the accompanying
map will test the continuity of the pyrite zone beneath postmineral
cover and explore the extrapolated central portion of the mineral
cluster. Information from the Kaiser drilling to the east suggests
that less than 1,000 feet of gravel may be present.

Jim Yaneg staked 112 Bee claims between March 1 and 4, 1971
on the following schedule:

Bee claims 1 thru 28 March 2, 1971
Bee claims 29 thru 56 March 1, 1971
Bee claims 59 thru 84 March 3, 1971

Bee claims 57, 58, and 85 thru 112 March 4, 1971

We are contacting the holders of the grazing leases, Mr. and
Mrs. Roundy of Mesa, Arizona, and will schedule the road building and
site construction. Transcontinent Company will move their Con-Cor rig
to Box O Wash following completion of the work at Ruby.

L. Clark Arnold

3/18/71
LCA:h
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g ~ i FILED
DEPARTMENT OF MINERAL RESOURCES i o o

STATE OF ARIZONA AR LS oy
FIELD ENGINEERS REPORT

Mine “ALVAREZ CLAIMS Date . 1/ 22/64

District FLORENCE DIST,, PINAL COUNTY Engineer Lewis A, Smith

Subject: Mine Visit with Murrell Smith (Ariz. Dev. Board). 1/22/64

PROPERTY: 32 unpatented claims (work done for 1963)

LOCATION: SE} s-33, T4S, RIIE.

ACCEéSﬁ" Travel east to southeast, on Kelvin-Florence Hwy., for 10.2 miles and

thence, north 3.4 miles on a narrow graded road that terminates at the ranch house
3/4 mile northwest of the mine area.

& Jess Bird
OWNERS: Ben and Frank Alvarez/ who live in a trailer court at Alma School Rd. and
_.W. Main Street, Mesa, Ariz.
WORK : (1) A 300-ft. shaft, inclined at 45 deg. N, is apparently well timbered

and is open down to the water level,

(2) A 175-ft. shaft lies about 1 mile east of (1) and is not in very good
condition even though apparently open. o

(3) 70-foot adit, coursing nearly N-S, is situated about % to 3/8-miles
NW of (1). This was used as a powder magazine.

(4) Several shallow bulldozer cuts were made in order to remove soil covers
for a look at the bedrock. These, while shallow, cover much of the south half of the
property.

(5) Several shallow pits, short adits and cuts are well distributed over
the claims.

TOPOGRAPHY : The claims blanket a group of low hills that are no more than 100 ft.
higher in elevation than the surrounding mesa or plain. These hills are more or less
rolling and are bordered on the east and west by large washes that drain into the

Gila River a few miles to the north. "Barbed" consequent gullies, about parallel to
each other, project into the flanks of the hills on the east and west. These follow
the less silicified zones that lie between the more or less parallel shear zones and
dikes. The shears stand in locally higher refief due to silicification of the country
rock along them, in the contact zone bordering the dikes. A strong fault, that off-
sets the shear zones and dikes, trends roughly N 20-25 deg. W through the center of
the area. A separate set of parallel gullies feed a larger wash that follows the

fault course. Some of these, on the east side of the fault, flow diagonally in the
opposite direction to the fault or axial stream, On the other (west) side, the gullies
flow in the same direction diagonally into the fault stream. Most smaller gullies are
short and have much steeper gradients than the main washes. The intervening roughly
parallel ridges are consequently narrow and steeply sloped and are separated along the
two resultant main hill lines by shallow and narrow saddles. The crests of the two
main ridge claims are, therefore, roughly serrated.

ROCKS : The mineralized area is roughly 1% miles long and I to 5/8 of a mile wide,
trending about N 25-30 deg. W. Most of this area is occupled by a gray, more or less,
porphyritic rock that, upon superficial obsefvation, appears to be monzonite or
monzonite porphyry. The rock texture vallies from graphlc to fine-grained, but the
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graphic phase appears to be in a zone that is near to the top of the intrusive mass.
In the deeper drainage channels this monzonite (?) is generally finer-grained in
texture. The rock is cut by numerous, roughly parallel shear zones and dikes.that
generally trend about N 60-70 deg. E and dip variably at steep angles both to the
SE and NW. Usually the dike outcrops are intermittently exposed. Some are composed
of intermediate material, such as andesite (?) while others appear to be diabasic.
The andesite (?) is on the basic side. Silicification, along the shears and dike
contacts is sufficiently strong to sometimes form quartz veinlets, or small blebs.
This process decreases to a much less amount out in the interveiing monzonite (7) zones.
Some strong silicified bands reach up to 30 feet wide. More commonly the contact-
silicified bands, along the dikes, contain most of the chrysocolla showings, whereas,
this mineral appeared to be much less prevalent in the sheared zones. Kaolinization
of the feldspars in the monzonite (?) is more prevalent next to the dikes or in the
shear bands, but is also fairly prevalent in the intervening areas. Limonite, mostly
derived from sulphides, is also more prevalent in the shears and contact zones.
This limonite indicates strong pyrite, with some copper. The limonite is in fracture
coats, thin stringers and occasional lenses. Where the monzonite is less silicified and
kaolinized, in the intervening areas, the limonite also is noteably less prevalent and
where present, it is less concentrated. The limonite locally is of the '"'relief" type,
or was probably derived from chalcocite, or argentite, or both, and this is very locally,
strongly concentrated. Much more of the limonite is of the type that was derived from
sulphides that had an iron§ copper or iron; silver ratio of 41-7 to 1. More than half
of the observed limonite had a higher iron; copper ratio. Sometimes "halo-banding"
of the limonite around original sulphide occurrences is seen in the shear zones and
particularly along fractures. The concentration of so much of the limonite near, or
in, the shears, or dike contacts Zive the impression that the mineralization is, to a
large degree, concentrated in bands with wider intervening areas in which it is con-
siderably less concentrated. However, where workings penetrated deeper below the
immediate outcrops, more limonite appears than was evident at the surface. This
situation is not uncommon in areas where erosion and weathering have been active for
a long time., In some observed cases, in similar rocks, elsewhere, "whipping out" of
nearly all of the limonite may extend downward to several feet. Even, with this in
mind, the concentration in the intervening belts here still appears to be noteably less.
Therefore, the tenative conclusion, in the absence of drilling, is that the intervening
areas would, at least, be low grade and the more mineralized bands, or areas, would
have to carry them. Two specific areas, one around the inclined shaft and one in the
north central portion, appear to be more intensely mineralized than the rest of the
property. The shear zones in these areas, are closer together and the limonite con-
centration is greater. These would also be more prospectable., A few drill holes, in
these two better areas should determine their worth. A

The mine is reported to have yielded some good silver during the early davs along with

gold values. This was mostly shipped to Magma Smelter. Small piles of ehrysocolla-
bearing material are present in several places. The gold is reported to have come

from workings in the SE portion and was preferably in a yellow quartz, or younger
quartz vein: The dlder white "bull" quartz does not generally appear to be much
mineralized.
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&}; Gila Red Hills Mining

2290 W. Broadway Rd e Apache Junction, AZ 85220

'g Gila Red Hills I

3738 Hashknife Draw e Queen Creek, Arizona 85242 MARTIN McKENNA
(602) 982-8224 Voice Mail (602) 731-6444 ¢ Fax (602) 73 General Partner
(602) 982-8224 VoicemailFax: (602) 731-6444
May 29, 1992 (02, 3o %579
1

Randy Moore

Cambior USA, Inc. i
Exploration Office e
230 S. Rock Blvd., Suite 23 e
Reno, NV 89502 ‘ S

Dear Randy,

Again we express our appreciation for Cambior's interest in our Red Hills
property. Our feeling is that we are on the same wave length with you regarding
the claims as both intriguing and also relatively unevaluated for oxide copper
by today's standards.

As before we will continue our efforts to research information about earlier
exploration of the deposit. Just recently, for example, we learned that ASARCO's
drilling on the property did not focus on its oxide potential, nor was it really
centered on the immediate Red Hills area in particular. As was typical of the
time (early ¥0's), they were looking for a sulfide deposit. Also, we are
pursuing some information relating to some VLF work performed by an associate of
our predecessor Troy Ray. This VLF work is supposed to have indicated a definite
mineralized structure in and north of the Red Hills area. Should we be able to
obtain this data we will be happy to forward it to your office. Likewise for any
other data uncovered, whether positive or negative.

As requested by Gary Parkison, we filed aerial photographs with the Arizona State
Land Department, Minerals Division, to establish evidence of existing surface
disturbance existing prior to our staking of the claims. We are currently
fencing the open shafts with barbed wire to protect the public. :

During the summer we will be prospecting for chrysocolla veins and possibly
applying for a permitted small mining operation, continuing in the area in which
we performed our 1991-1992 assessment work, Redbird 22. 1It's now established
that the Red Hills property contains at least several chrysocolla and related
copper mineral veins of greater than average size, which are semi-precious or
possibly higher in value. We are developing a small market for this material.
If we resume negotiations with Cambior we would like to discuss a chrysocolla °
exclusion similar to those in practice at other active copper mines in the area.

Please address any correspondence to my home address on the enclosed card, as I
have been made spokesman for our partnership.

REG - CAMBIOR Ugp
JUN - 4 1992




Repot by B-B, Thowmpson
45

' GEOLOGICAL REPORT ON
RED HILLS DISSELINATED COPPER DEPOSIT
ON PROPERTY OF
ARTZONA CONSOLIDATED GOLD AND COPPER MINES COiPiNY
FLORENCE-PINAL COUNTY-ARIZONA

The low chnin of Red Hills buttes, rising out of surround-
ing Sahuare cactus-studded desert plain, lies about 12 miles
erst of Florence, Pinal County, Arizona, in the Red Hills

Mining District.

The Red Hills nining rights cre in possession of Arizona
Consolidnted Gold ~nd Copper Mines Company by virtue of mining
lode claim loceations.

Eighty miles west by paved highway is the large supnly
center of Phoenix, capitel of Arizone ond Gile River is 7 miles
north of the property. A good greded dirt highway from ¥lorence
passes through Red Hills. An electric vower line from Coolidge
Dam passes within 300 fect of Red Hills carm on the property.

Attention of niners wos early attrrected to the Red Hills
area where red oxides of irén color the hills an ottractive hue.
An arec 3600 feet long, ffon north to south; and averaging about
1800 feet wide has becn highly fractured, faulted and sosked
with mineral solutions. Today these processes are révealed_
in the gently rounded Red Hills, ribhed with parallel and
closely repeated dikes; outerops of silicified fraoture zones,
jron oxides and the copper silicate chrysocolla.

Water has been encountered in several shafts sunk in the

Red Hills area at depths of 60 to 120 feet below the surfeace.

Operating conditions for mining throughout the year esre ideal.
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A minimum of timber for support of mine workings is indicated by
preservation of old workings without much support. Desert flora
consists of 2 profuse growth of several varieties of cactus, a
healthy ccrpet of desert gross and brush together with trees
which furnish fodder for range cettle.

A snmall conforteble oamp has been erected at the southern
end of Red Hills. Elevation ~t the nine is about 2600 feet.
Supplies are obtained from Florence and Phoenix. |

During field examination of six days, investigotions were
confined to determination af geologicrl conditions affecting
deposition of copver ore bodies ¢t Red Hills, Dnte on title,
history, value and production of copvner ores were not exanined
during field work, other than throusgh statements of those
associnted with forrier operatiomns. This 1n£ornation shows that
the property consists of c¢ compact, contiguous group of 90 mining
lode cleins, outlined on the accompenying nmap; 73 of which claims
are hcld by right of location snd 17 of which.are partly owned
or cre in the process of escquisition. The entire Red Hills arean
is held under mining location rights by the Arizonz Consolidntezr
Gold nnd Copper iines conpnﬁy.

Fifteen nmiles northenst of Red Hills Copner deposit, across
Gilea River, is the moior dissenincted coﬁner nine of Kennecott
Copper, at Ray, Arizona, at about the same elevation as Red Hills,
Thirty four niles ncross the desert to the southeast is a newly
developed disseminated copver mine of the first nagnitude. It is
"the great copper ore devosit of the San Manuel mine. References

in literature describe San Menuel ranking with the leading Utch
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Coprer and korenci, Arizona, disseminoted copper devosits in
tonnage of copper ore developed. So pronounced is the sinilare
ity of the Red Hills geological ricture with that of San Menuel,
that a comparison of the two properties will be outlined herein.

In this examination only 12 elnims of the Arizona Consoli-
dated Gold and Copper iiines Company were 1nvestigated. Copper
ore deposits are indicoted et other points on the property.

GEOQOLOGY

ROCKS:
elatively few rock formntions are exposed in the Red Hills.

The oldest rock, forning the brsement here and of a large area
in this sector of Arizons, is pre-Cambrinsn qQuartz monzonite.,

It is a part of » granitic mess which is found fully 50 miles to
the southerst os the oldest formotion in the San Manuel copner
nine ond nearby Catalina ldountains.,

The uncltered quartz monzonite is a light-pink coarse-
grained porphyritic rock, char{cterized,by'coarsenessféf feld-
spor phenocrysts which often reach an inch or nore in meximum
measurenent.

The quartz monzonite in the Red Hills area has been intense-
1y affected by shattering, fracturing and hydrothernal altera~
tion connected with ore devosition. It has been impregnated by -
solutions carrying iron ~nd coprer ~nd silica, which were an
aftermath of intrusion of monzonite vorphyry dikes., These dikes
form o ribbed, enst-west grid of parallel low ridges, repeated
every 10 to 50 feet or more fron north to south, as ninor

projections sbove the altered quartz nonzonite basal pediment.
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‘“Mbnzonite porphyry, of Tertiary age, occurs chieftly as3
nurrOW'prrallel dikes whieh penetrated the older quartz monzo-
nlte along perallel rissures to forn the esst-west striking
struEtural dike pattern., Ihe porphyry is much finer-grained
’than the quartz nonzonite and is easily distlnguished from it in
outerops. Little difference in minersl or chenical composition
exists between these two grenitic rocks, although the porphyry
has less quartz. Hydrothermal alteration and mineralization byf
iron and _copper solutions and deformation by closely spaced
east-west fractures in,nonzonlte porphyry is simllar to that 1ng
the quertz monzonite host rock.

Irregular flne-groined diabase dlxes cut the quartz monzo-ﬁJ
nite and nonzonlte porphyry. They are snrll and numerous and
contain no ore minerals, clthough it is probnble they have had :
in pleces sonie relation to locnlization of’ore devnosition,

. A persistent flne-grained east-west striking eplite dike,
up to 100 feet in width with near-verticul dip, cuts through
the Red Hills oooner area and elso clear across the Arizona Con-
solldated Gold and Copner mines estnte for more than one mile.
Along the north side of the aplite dike, in places, heavy
deposition of vein qucrtz, iron oxides and copmer ore minerals
can be seen. This ninerallzrtion is pronounced in a fissure
parallel to rna about 10 to 20 feet north of the dike nnd.con be
detected in a fractured 2one as rmuch ns 100 feet wide alone the
‘north side of the dike.

Beccuse the aplite dike fills a persistent major crustol

fracture in the quartz monzonite, deposition of copner minerals
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albng it$ course”indicated cornection with deep-seated fiésuring
and sources of ore depositing solutions. Other smaller aplite
" dikes are present in Réd Hills but peole in comparisnm to the
giant heretofore described.

| Félsiterdikeswe:e frequent throughout Red Hills snd conform
to the east-west grid vpattern for dikes ~and fractures. They
nre generally narrow and avvmear to have a close connection with
formction of vein quartz, iron and covper minerals.

- The felsite dikes cut the nreceding rocks nnd present a
crean~-colored very fine-grained rock seaned often with frectures
saturated vith iron oxide solutions. Often oxid~tion of pyrite
in the felsite dikes gives the outeronm a light pink color.

At the surfnce therefore, over the designrted Red Hills
area, nineralization is indicoted bv oxidntion oroducts; iron
oxides, principeolly hemctite ond limonite resulting fron
oxidation of pyrite; chrysocolla, resulting from oxidation of
chalcocite and chalcopvrite; end by gquortz veins and insper,
colored red by henntite, by quartz stringers and seans digpersed
in 211 directions where fractirine and mineralizection has been
intense. The prevailine red color of Red Hills is due to
henatite released by oxidotion of myrite.

STRJICTURE :
The most prominent structural fenture of Red Hills copvoer

aren is the north-south-striking West fault cutting clear through
the center of the 3600-foot-long ridge of red buttes.
Parallel to the West fault and 600 feet easterly is the

sinilar nojor East fault whieh fornms an eastern boundary to Red
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Hills ridge and to the area under investigntion. These two
faults, the West and East foults, include within their wolls the
eastern pediment of Red Hills ridge.

It is apporent on the surfoce that the 600-foot wide fault
zone forued by these two major lines of movement in Red Hills
ridge hes hnd a pronounced influence on deposition of ore
minerals. Reference to the accompanying map will illustrate the
wide sweth cut through the eacstern half of Red Hills ridee by
these two e jor feult vlenes. It is rpnerent in the field too,
thet minor parallel fault planes on the west side of the West
fault hove extended influence of this structure up the red
enstern slones of Red Hills ridee cnd exert 2 similer beneficinl
influence on.concentration of minerel demnosition.

The me jor structursl ferture of this 600 to 1000-foot wide
north-south frult zone is an anticlinal flexure developed at
about the center, north to south, of Red Hills ridge. Interpre-
tation of this fault enticline in the qQuartz nonzonite and monzo-
nite porphyry mass of Red Hills ridge sugmests the structural
influence that has concentrnted intrusion of dikes and devosition
of disseuinated copper end iron minerals in Red Hills.

| In spite of large arens of disseminnted conmer nnd iron

mineralization in enst-west frroture zones from the south to the

north tip of Red Hills, o distinct increase in surface indications

of ore deposition is evident along the strike of the West and
Eost fnoults. This influence for richer ore dgnosition appears

strongest in a 600-foot wide zone filong the west side of the West
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fault and between the West and East faults. It appears as
though these eastward dipping faults have oacted as walls direct-
ing circulation of miners’izing solutions which formed the
quartz, iron ond copver deposits.

Like the great tabular ore zones of the San Manuel nine,
where the ore lies upon the eestward dipping pyritic zone of
Red Hill, this structure on the claims of Arizona Consolideted
Gold ond Copper iiines Company'appenrs to concentrcte the best
copper nineresl zone of Red Hills on the red core of the ridge
as & footwall.

Dips of the West r~nd Eanst fnults are hard to obtain for
nowhere has surface digging unecrthed a satisfactorv exposure
of the fault nlsne. Its ocourse ~nd dip have been estimated from
surface indicafions and occesionnl contacts of quartz monzonite

and nonzonite porohyry along its course, Dips estinoted for the

West feult vary from 65 deesrees to 85 degrees east, Dips of the
Erst feult are estimated nt 35 demrees enét to vertical.

It is thus apperent thnt Red Hills ridge is 2 core of
pyritic quartz monzonite, sliced into thin vertical layers by
erst-west striking nonzonite vorphvry dikes and vertical east-
west fracturing. And into this nass of frnetured rock, with e
hood of impervious fault c¢lay entered the mineralizing solutions
thot formed the disseriinnted copmer devosits indicated by wide-
spread chrysocolla outcrops which extend from the south limit of
Red Hills ridge to the northern limit, 3600 feet distant. |

MINERALIZATION:
A significant exhibit of copper ore devosition is present at
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the south end of the Red Hills as this mineralized ares is
appibaéﬁéﬂ.' Opencut and tunnelrwprkings rof’zoo feet west of the
West fault have been dug on cn east-west-striking fracture zone
froé:@hich chrysocollr ore hns been mined #nd shipped., A 100-
foot dee§ shéft;"anifil1ed, is reported dug right_at the west
contact of this mineralized zome and the West fault.. It apvears
that, in this initiolly considered working alone, as much
evidence of copper mineralization is nresent as can be found in
the entire outeron visible at the San wanuel nine, 34 niles
southeast.

Chrysocolla, hydrous silicrte of conﬁer. snd vein quartz
and hemnatite, red oxide of iron, are the chief minerals in these
workings. Still further west alone this snne zone, outerops
indicote a continuoation of minerclization.

Going further north on the west side of the West Tault, out-
crops of enst-west-striking silicified frocture zones, sonked
with iron oxide and contcinine chrvsocoll~ filns along fracture
planes and permeating the monzonite in Places, continue for 3600
feet through the Red Hills ridee.

' The bosal nnd ancient quartz monzonite Toundrtion of the
region is here ribbed with smnll and large east-west striking

ronzonite porphyry dikes; some r few feet vide, others nore than

striking, verticcl frrcture zones hove sheeted the entire ridge
into 2 vperiesble naoss thet h~s been frvorable for entrance of
ninerslizing solutions believed to be cenetically connected with

|
|
!
100 feet wide. In both of these monzonite forintinns, erst-west
the Tertiary monzonite porphyry intrusion.
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~Silicificotion of the dikes and host rock alone the

vertical east-west fracture planes has forred indurated zones
of most intense siliecification snd these project, several feet
high, =2s ridges ebove the surroundine rock, repencted one after
another, every few feet to every 100 feet or so, along the entire
ridge, from south to north. They cut the north-south Red Hills
ridge into vertical east-west standing slices from the south
end to the northern extrenity.

At the north end of Red Hills ridgee singul~rly enough,
enother 120-foot deen shaft wrs sunk on on iron-copper zone of
vertical sheeting ~nd fault rioverient, thus cormleting a nicture
of Red Hills with deevest shafts sun¥ ct southern and northern
extrenities.

At about the center of the ridze, from south to north, where
an anticlinnl arch is sopparent in the West fault, surface .
diggings have exposed chrysocolln concentrntions nlong many easte
west fracture zones. 4 concentration both of siliea snd
chrysocolla outcrops also occurs along the west side of the
West fault zone.

The evidence is unmistakable thet throughout Red Hills
iidge, iron &nd covwper sulnhide ninerals were devnosited in the
quartz monzohite ~rnd nonzonite vornhyry esst-west fracture zonew
which shatter the entire red ridee. Red rnd browm iron oxides
and chrysocoila outcrops seen todny are femnnnts of oxidized
sulphides, the surfrce trace of sulphide mineralization to be
expectéd in these rocks at depths where oxygen hns not attacked
and destroyed the sulphide nminerels.




(10)

Another distinctive channel for uprising mineralizing
solutions is found on the north side of the mile long 70-1006-
foot wide, east-west aplite dike which paints a white path clear
across the northern third of Red Hills at right angles to its
strike. A proninent quartz-iron-copver cropring, stending 10
feet above the surfece con be seen merking a mineral zone
solution chcnnel about 15 feet north of nnd parallel to the dike
on the Copper #20 claim.

Where the northerly striking west fault cuts through the
enst-west striking aplite dike and moves the erst side of the
frult about 165 feet north, a concentrntion of mineralization has
occurred on the west side of the forult, resulting in the promi-
nent outcrop is reminiscent of quartz croppings over sone of the
best copper derosits of the state., It appears advisrdble to
explore this bold quartz cropping ot depth, for it is highly
scturated with iron oxides snd shows chrysocolla films.

The above description of nineralization on the west side of
the Vliest fault applies also to the enst side, where n 600=-foot
wide north-south strip of mineralized Red Hills lies between the
West ond East faults. Becnuse of grenter erst-west shn ttering
between these fnults, ~n inererse in the number of silicified
ridges is apparent in this inter-foult zone. These are concen=-
treted particularly in the northern half of the zone where
anticlinal structure creates an arch.

For this renson it epnenrs best to start prelininary
exploretion at seemingly favornble points in this anticlinnal

structure.
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. Between the West ond East faults, in the northern holf of
Red Hills, four hills staﬁa'out, ribbed with silicified mineral-
.izédrdikes ana f;actﬁres. They represent the ultiricte in
nineral deposition in the ridgé. Chrysocolla is evident as films
in fhé froetures and rocks exposed by onencuts, shallow shafts
end outcrops.

| Visible nineralization of Red Hills therefore consists of an
oxide zone of unknown depth containine the conper silicate
chrysocolla. It is undoubtedly certain thet chrysocolla results
from oxidation of either Chalcovnhvrite of Chalcocite, prinmary
and secondary sulphides of copper, which nre thus indicrted nt
sorie unknown denth bemecth the surfrce.

Alterstion of the qunrtz rionzonite and monzonite porvhyry
has resulted in decorposition of the feldspar of the rock in

zones of intense frocturing and nineralizotion, and in silicifi-
cntion along fractures. Near the West and Esst fault zones
alteration of the rocks hns proceded further, and a bleached
mcss of kaolinite andvvarious alterntion oroducts outecrop in the
most intensely ninernlized fracture zones intersecting the frults,

Surface evidence therefore indic~rtes n disseninated copver
sulphide zone beneath the chrvsocolla and henatite-linonite
deposits on Red Hills eastern flank.

COMPARISON WITH OTHER DISSEMINATED COPPER DEFOSITS

Red Hills copper area lies in the Basin and Range provinece
of southern aArizonsa. Geologic history sinilar to that of proven
ne jor copper nines nearby, con reasoncbly be expected fron

sinilerity of rocks, structure and mineralization. Within a
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radius of 120 miles lie such rich and well known Arizona mining
districts as San ienuel, Globe, Morenci, Bisbee, Miami, Superior,
Jerome, Bagdad, Ajo and Ray. _ |

So near are the Ray and San lMonuel copper devosits, with a
patently identical geologic history, that conparison of these
deposits with Red Hills will serve to portrey what mey be
expected in exploraetion at Red Hills.

Since Sen lManuel rock occurrences and associctions are
identicel with those of Red Hills, it is interesting to note
that chrysocollns and iron oxide surfzce evidence of the immense
copper ore body.developed by churn drilling at San lanuel, is
simniler to the Qhrysocolla end iron oxide outcrops at Red Hills.

One hundred and twenty two churn drill holes were drilled to
outline San ianuel ore denosit, ond the nineralized rock was
found to be remarkably uniform in coprer content. A.compara-
tively regular tabular zone of enriched copper sulphide ore was
found dipping from 50 degrees to 60 degrees southeest. The ore
zone navercges cbout 400 feet in thickness. The footwcll of this
zone is highly pyritic monzonite and is represented at the
surface by the red iron-stained rocks of Red Hill, The ore zone,
on its dip, extends to depths of over 3000 feet.

The hangingwall of the copper ore body is gradational and
indefinite, due to its determination by means of covper content.
Oxidation of the hangingwnll rock, from the sulnhide ore bodv to
the surface has resulted in a grent rass of low-grade chrysocolla-

beering nonzonite thrt veries in denth from 300 to 1600 feet.

’Many holes drilled through this hangingwall of the main copper
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sulphide zone show an horizon of very lean oxidized rock,

No relation between sulphide enrichment and the underground
water teble at San .ianuel is apparent. Deep oxidation is no
doubt due to tilting of the copper deposit formations to the
southeast after leaching of the overlving oxide zone by surface
vaters and enrichmentpof the sulphide 2one below,

The greater part of the copver in the secondarily enriched
sulphide zone, lying just beneath the oxide zone is in the fornm
of the secohdary covner sulnhide chalcocite, which is usuelly e
replacement, by downwnrd percolating covper-bearing wrters, of

chalcopyrite, priuary covner-iron sulohide, #nd secondarily of

One drill hole at Scn Manuel showed 390 feet of oxide zone
averaging l.l% conner. The secondarily enriched sulphide zone,
just benenth the oxide zone, hrd » thickness of 40 feet and
everaged 1.793% copper. The prinary sulphide zone, below the
secondery zone, averaesed 1.877% covper.

The first 17 churn drill'holes drilled by the United States
Bureou of Mines in the San isanuel Copper denosit are described
in Report of Investigations 4108, where assay returns fron
sanples taken every five feet down the holes are recorded, along
with notations on the character of rock and of copper minerai-
ization present. Four riore holes drilled by Magma Copper Co.
ere sinilarly described.

It 'is epparent that, for the first 400 to 700 feet on the
average, the drills passed through an oxidized zone in quartz

monzonite and monzonite porphyry which contained around 0.25% to
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1% copper in“the form of chrysocollsa,

Below this oxide zone, an enriched sulphide zone was entered
by the drills, where chalcocite ang chnlcopyrite were the main
copper sulphide minernls, Copver content of the formation in-
creased in this sulnhide ore zone to esround 1% copvner Oor nore;
sorietimes however only 0.75% copper wrs found. This was the
copper ore bodyr of the San Manuel mine. 4 thickness of 400 feet
c¢f this ore might be used ns an illustration of the magnitude of
the deposit which has a length, in one ore body of 3800 feet.

Below the enriched chalcocite-chaleopyrite zone lies the
pTimary sulphide zone which may heve any width until the under-
lying pyritic zone of Red Hill is reached. Sone rock, containe
ing primary metallization is as rich in copper as the secondary
chelcocite zone-showing that little enrichment of copper is
sonetimesApresent in the San ..icnuel disseninated copver deposit.
This is illustrated bv one drill hole wherein vrinarv ore |
extended from 705 to 2,160 feet. The overnse comner content for
the 1,455 feet wes just over 0.9% copver, most assnvs returned
betwveen 0.75% end 1l.1% copver.

Altho Magma Copper Co., in its nnnual renort for 1946 states
that there are 66,000,000 tons of oxide ore averaging 0.7%
copper in the devosit, this oxide mineralizotion is not relied

uron for copner production. The slightly enriched secondary
sulphide 2nd prinary sulphide ore zoﬁes below the oxide zone are
relied on to furnish orofitable copper ore.

This story has greﬁt import for Red Hills exnloration on

property of the srizona Consolideted Gold cnd Copner Mines

Company, with identical geologicnl setting nnong quartz monzo-
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nite basement and monzonite porphyry dike rocks; with a pyritie
footwall in evidence and fracturing end widespread chrysocolla
outcrops, Red Hills exploration should disclose a sonewhat
similar arrangenent of oxide, secondary sulphide and primary
sulvrhide copper ore zones as San Manuel. It 1s quite probable
that copper deposition of both ore deposits dame frori the sane
deep regioncl source of mineralizetion, thct is, the parent
nagna of the intrusive monzonite porphyry.

A sonmewhat less complicated picture of copper ore enrich-
ment is presented by the disseninated coprer devosit at Ray,
15 niles northecst of Red Hills. Here the devwosit is a secondary
enrichment of disseriinnted ch=2lcocite associcted witn and partly
revlacing primarv pyrite in the pre-Cambrinn Pinal schist, and
to a slighﬁ extent in the monzonite vorphyrv resvonsible for the
ninerclization. The ore body is a flat-lying masé, irregular
in outline and of vrricble thickness. The long axis of this
copper deposit extends roughly east and west for about 7000 feet.
It rangeé in width fron cbout 200 feet in the centér to over 2000
feet ot the ends. The thickness of the ore ranges from 15 to 400
feet ond averaeses around 150 feet. An avernge denth of 225 feet
of oxide zone overlies the ore body; chrysocolla is the main
copper nminercl of the oxide zone. The concentration of secondary
copper wns greatly influenced by fault bharriers which confined
the descending enriching solutions to well defined areas. Value
of copper produced in the Ray district to decte apnroach the grand
total of $400,000,000.00,
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EXFLORATION AT RED HILLS
It cen readily be seen, my comparing Red Hills mineralized

outcrops and rock varieties and structural pattern, that greet
reseriblance exists with the San Manuel cooper deposit. The
formation of disseminated copper deposits st Ray also sheds
light on exvectations of copver enrichment at Red Hills.

Apparently the churn drill progran followed at the San
Manuel copper mine in exploring for the copher ore body at depoth,
'should be emulated at Red Hills. As shown heretofore, the
anticlinal structure formed by the West and East faults along
the eastern half of Red Hills ridge nay be the guide to copper
ore deposits at Red Hills, It therefore seemns best to churn
drill Red Hills eastern flank nt selected spots to determine the
presence of secondary copver sulphide ore bodies beneath outcrops
which indicate copper enrichrients below.

With this explorection in view, it is interesting to note
that color of outcrop ot San ﬁanuel distinguished the zone in
which the copver deposit lay. This shade is a dark brownish red,
fron o sericitized rock cormonly seamed with chrysocolla,
indicating copper =nd iron sulphides ot denth,

RECOMMENDATTONS :
Five proposed chgrn drill holes hove been spotted on

croppings of - dark brownish red monzonite neecr the footwnlls of
the West and Ecst faults. . It is recormended that eight-inch
churn drill holes be drilled at these points to explore for
secondary copper sulphide ore bodies nt depth in Red Hills ridge.
It is probesble that the depth of secondary sulphide ore at
San Monuel is the most likely informetion applicable to Red Hills,
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It is unlikely that nresent water level is related to denth of
oxidized zone or secondary sulphide enrichment., Using San
Manuel #s a guide therefore, sulphide enrichment at Red Hills
should be encountered above the 600-foot depth in drill holes.
It is possible that = nmuch shallower depth will obtain., In
advance of drilling however, certain forecnst is inpossible and
drill holes should continue to greater deoth if necessary to
pass through the oxidized zone; peass through the secondarily
enriched sulphide zone and into the primary ore zone.
PROPOSED CHURN PRILL HOLES:

#1 Hole: proposed to be drilled in the footwall of the West

fault near the southwest corner of the cooper #1 claoin, will
penetrate a brownish-red highly fractured outcrop, containing
brown iron oxides nnd serms of chrysocolla, whiah appecrs to in-

dicte deposition of copper sulphides at depth.

iz Hole: near the Liexican shaft, on Copver #1 clain, like-
wise is located on cropnings of brown oxides of iron end
chrysocolle-seamed rionzonite. The hole also will descend in the
footwall of the West fault near the center of the anticlinal arch
in the strong structurel zone of movenent. The brownish iron-
stained apperrance of rock on the durtp of the nearby Mexican
shaft furnishes strong support to expectation of good results
from this hole.

#3‘Hole: is loceted on the east side of the Red Hills, in
the footwall of the East fzult ond at about the center of Chango
#7 clain, 480 Teet enst of its westerly endline. Here, the hole

will penetrate a ridge cheracterized by brownish red outerops of
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sericitized monzonite porphyry seamed with chrysocolla., The
ridge lies at fhe top of the east-west anticlinal arch exhibited
by the East fault and appears to contain the most attracil.ve
outcrop of any ridge east of the West fault.

#4 Hole: is a deviation from the volicy followed in locat-
ing the first three holes. It is located near the center of
Copper #20 clein, 360 feet west of the eaSt'endline. It is also
about 30 feet north of the lorge enst-west aplite dike which
cuts clear across Red Hills ridge. The hole will go down in the
vicinity of & quartz svecular henatite-chrysocolla outerop that
could well be part of the United Verde ore body outerop at
Jerone. There may be a copper ore shoot along the aplite dike
at this point. Only exploration con settle that question.

#5 Hole: is located near the north end of Red Hills, where
strong outcrops of quartz, iron oxides ~nd chrysodolla filling
fracture zones project to a position in the footwall of the West
fault.

These five holes all lie in the north half of Red Hills.,
They are all predicated on the hypothesis that a combination of
favorable outcrops, structural anticline due to faulting and
apparent position overlying the red core of Red Hills will bring
to then the optimunm of good results.

Depth to which these holes should be drilled can only be
deterrniined when the drills penetrnte the oxide, secondary
sulphide and primary sulphide zones of copper devosition.
Possibly more than 1000 feet depth will be advisable, as at San

Manuel. Possibly less than 1,000 feet depth will tell the story,
as at Ray.
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CONCLUSIONS

The Red Hills mineralized outcrops and rock formations

-resenmbling so closely those of the noted, —njor Sen Mcnuel

copper deposit 34 miles southeast of Red Hills, warrant
exploration by churn drilling to deternine the presence of dis-
seninated coprer ore bodies at denth.

‘The anticlinal feult structures of the West and East faults
in Red Hills indicate a concentration of coprer nineralization
benerth the 3600-foot long ridee. |

It is therefore & sound exploration endesvor to churn drill
as recomiended above in a sesrch for copner ore bodies. ﬁed
Hill ridge 'certainly contains ninerrl indications at the sur-
face of a magnitude comparable to those of the closely related
San Menuel mine, and should be carefully explored with the
expectation of mejor copper ore discoveries.

Respectfully subnitted

A. P, Thormson, B.Sc.; Z.M.

liining Geologist
Oaklnnd, Californie
June 21, 1950
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GEOLOGY OF THE RED HILLS COPPER AREA
" PINAL COUNTY, ARIZONA

This report covers the geological study of the Red Hills copper pro-
perty using large scale vertical starcacopic color oir photography for North-
orn Resources Corporation. |

The area wus visited on the ground with Mr. John F. Johnson in
November 1953, and photographed with Aero Ektakrome fllm a short time later.
A report on the crea supplied by Mr. A. M, Buranek w~as uud to supply details
of ground activity end mineralizatien. Al a datalled report made by *&r. L.
G . Thomas covering seveml weeks exomination was made available ‘hrough
his kind offer.

Resulting from this study are the following recommendations:

1. the potenticl porphyry copper arec underlies the SE

section of the Red Hills and Initial resting be confined
to this areq;

2. o serles of fo;n dril! holes below 800 feat with one hole

to 1500 feot ba drilled on Copper 1, 2, 3and 4 claims

as Indicated on sepia print of cleim mop.



BASIY OF PHCTOGEDLOGICAL STUDY

For analysis and evaiuation of o potential ore deposit s is neces-
sary to establish the geologic setting as thoroughly as possibie . Photographic
coverage of a sufficiently lorge area to iliustrate all of the reck types in thelr
structural relationships, tagethe: with olterotions related to mineralization is
essential . With sufficient background ond knowledge of the region the size
and shape and orientation of such required area can best be determined by
oerlol raconnaissance. Tha size of the orea required determinaes the scaie of
the photographs .

The Red Hills Iie on the southwest corner of o lerge exposure of base-
ment complex granites ond gnelstes of severel types covered in part by Tertiary
volcanic tuffs, flows, conglomerate, ond recent oliuvium. There are appar-
ently no Paleozoic sedimentary rocks in the orea, the distribution of which would
illustrate major structurol features to best advantage . |

It oppeared most desireable to cover about 60 square miles of the sur-
rounding arec fo get an adeq.ate sompling of the basement complex to determine
1atterns, which can be .uud as guides, lacking displocements of layered rocks.
Besides the Red Hills vicinity praper it was decided o photograph two short strips
over the Ray copper property obout 15 miles to the northecst. It Is likely that the
Red Hills mineralization ond related alteration would be fairly closely related to
that area, more 5o than to the San Manue! area 35 miles io the southeast. The sub-
sequent scalo for the aree came out cbout 750 ft./in., which s sdequate for every-

thing but the finest details of vein deposits which are not of interest in this area.



For study of the genera! area non-stersoscoplc examination of the
photography is odequéto . The shotegraphs ore most conveniently studied
in roll form on a light-table. Spots of interest an be studied In more de-
tai! with a 4 inch magnifier, about 2 1/2 power, which also gives a sartial
3 dimensiona! picture.

Geologic striz maps ore made under the sterecscope covering the
c:itical area, ond enough of the surroundings to i'lustrate the geologic 1 at-
tern. The arec selected wos from the alluvium south of the Red Hills riorth
to the Gilo River, and from the alluvium on the wes' side 'o the Box C' wash.
The stric mops are made on frosted acetate ‘o give maximum tronsparency. A
second overlay of the acetate map is inked to make ozalld crints to be colored
for the final map. It wil! be noticed that there is some mis-matching between
the adiacent strips. This is due *o parallax, or scale :hange due to relief on
the photographs -- o characterlistic of all shotogrophs. The cuntacts, partic-
ularly surrounding the Red Hills are grodational, 30 no srecise lines con be
drawn -- only an estimate provided by the perspe=tive and lighting of the in-
dividual strips of photographs. This same problem exists in ground mapping,
which can be portially compsnsated for by detaiied mineralogic study. How-

ever, the gross pattern can best be seen on the stereos:zonic color photagraphs.



GENERAL GEOLCGIC CONSIDFRATIONS

Juring the nast nine years the writer has studied most of the mcijor
copper producing areas with large scale vertical stereos<opic color alr
shotography, togerher with many other types of ore deposits and mining dis-
tricts. General criterio for evaluation of the ore potentialities of an crea
have been derived from this study which differ in many respects from conven-
tional ore theory. These criteria ore used in anelysis end evaluation & the
Red Hllis copper property.

Basically, important ore deposits are related to major structurol
features, and have important volumes of rock change due to passoge of hyd-o-
thermal solutions. The evidence has indicated o metasomatic origin of the
porihyry copper mines rather than on intrusive mineralized stock -=- the
classical Butler-Lindgren-Emmons theory. 1t is to be expected thot future dis-
coveries will be made in areas where those struztural and alteration features are
not graphicaily developed.

Another observation has been that thers is a sweating-out of the iron
from the body of granitic rock which Is developad into a porphyry copper body,
accompanied to @ certain extent with sweating-out of the silico, although .art
of the sllico is derived from uveni'e sources.

To a lorge extent evaiuation of new areas must be done by empirical
analogy 'o known situations, ond connot be deduced from theoretical consider-
ations In the present state of know!edge of the field.

in most oreas the important structural centrol, is quite ofren regionai




thrusting above (thouyn oiten in:luding -art of) the bose=ent complex which
acts as dam o7 ouffer 1o the ascending mineralizing solutions. Concent:ation
nodes along ihe thrusts ave forinad by intersecting shears, often with o thied

set of normol or reverse faults which provides o distinct zone of mineralization.

In areas sucn os the Red Hills where iayersd rocks are absent structures
may be inferred from change In pattern of the bosement compiex. This occurs
in rhe area southeast of ths 2ed Hills, whers ¢ kending In the foliations is
quite prominent,

Good expression of alteration ypes :  1ly relatad ‘o ore gossan-
tyves ' are valuable, but they zannor be expectad to oceur ; rominently in new
oreas, since heir value is recognizad by ground examination. The zona' or-
rongements with more :emovad non-gossen allarations such as exist ot the Red
Hills must be used. With the exception of A 0 and covered areas such &
Mineral Hill, a certain amount of ‘gossan-type ' is present in :!ose sroximity
of ore zones. It might be mentioned that in some oreas studied o good dis'in-
ciion of gosmsan-types was apparent on colored rhotographs ~hich escaped
more than twerty years of study of the districh by ground geologists. This
wos particuiarly true of Ely, Mevada and Mozhe, Navada. The lack of mod-
erateiy well-developed 'goswn-}ype" --- a smal! scale relative of the San
Manuel red hill. This alteration seems ~onfined to this area and supports the
ooinion that It is the nearest to the potential disseminated corper xone. There
seems to be a light development of anothe- ‘gossen-type * alteration (light

ye!low brown) along an east-west !ine 600 fee! to the south, which supports



the inference. That most of the production has been from this restricted areo
is also good substantiation. The kaolinizotion and sericitization, which would
be most clossly reloted to the disseminated copper mineralizetion ore largely

confined to this area os far as can be determined.

PROTOGEOLOGICAL FINDINGS

The photo study indicates that the large area including the Red Hills
is composed of pre-Cambrion basement complex, principally granite gneim.
The follation is consistent, striking N 70 E except for the disturbed area just
wutheast of the Red Hills. It cannot be detormined whether the Red Hills is o
senarate unit of more homogenous granite, or strictly en alterstion facles. In
either case, it seams sure that there is no separate stock of Paleozoic or more
recent time intruded into the area. The bending of the foliation in the granite
gneiss comples ust southeast of the Red Hills is probably result of differential
rising of the Rod Hills bleck due to its Increased competency due to silicification
and other alteration In periods of tectonic activity. In this respect the geologic
onalysls differs strongly with the reports of Wolcott, Thompson, and Leggett.
There is @ N 30-45 E fracture system fairly well developed. It is not
belleved thet the grid pattern produced by thess two fault sets or flat foult sets
is porticulorly significant with respect 1o ore. They are broadly developed over
the district and not confined to the Red Hills, and do not refiect intrusive activity.
There is a similar expression of the basement complex rocks === general
types and distribution --~ in sevaral area studied other than the Red Hills. There



is nothing unusua! in the pattern in the Red Hills area.

A fairly un”crmly grained granitic rock, possibly o large dyke,
occurs ebout 2 1,2 miles north of the Red Hills. There Is o possilitity of
disseminated copper in this unit.

A light colored dyke about 100 feet wide cuts through the center of
the Red Hills. 1t was opparently injected elong the basement complex folia-
tion. That this dyke p<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>