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" "INTRODUCTION

At the request of Bell Western Corporation, Denver, Colorado
and as per the letter of December 20, 1969, Heinrichs GEOEXploration
Company, Tucson, Arizona, planned and executed a preliminary geologic
reconﬁaissance program as an aid in appraising the economic potential
of a copper prospect known as the Red Hills property some thirteen
miles east of Florence, Arizona in Pinal County. This geologic report
and the accompanying maps and aerial photographs concludes the present

~geological reconnaissance portion of the exploration program.

~ SUMMARY OF OPERATIONS

On November 24 and 25, 1969 Mf; Don Cooley, Chief Geologist
for Heinrichs GEOEXploration Company made a prelimirary geologic
investigétion of the Bonnie and Ann Claim Groups, Section 26, 27, 28,
33, 34 and 35, T. 4 S., R. 11 E. Pinal County, Arizona. A report of
Mr. Cooley's observations and recommendations was sent to Bell Western
Corporation on December 1, 1969,

| Following a proposal sent to Bell Western Corporation on
December 20, 1969 the following work was completed on the Red Hills
property by mutual agreement between Bell Western Corporation and
Heinrichs GEOEXploration Company.
1. Color aerial photographs of a scale 1 in, = 1000 ft.,
providing stereo coverage were taken of sections
26, 27, 28, 33, 34 and 35, T. 4 S,, R. 11 E. False
color aerial infrared photos were taken over the |

same area.
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Color aerial photographs at a scale of 1 16. = 1000 ft.
providing stereo coverage and false color infrared aerial
photos were taken of the following six sections: Section
4, 5, 6 T. 4 S. R. 12 E., and sections 31, 32, 33 T. 3 S.
R. 12 E.

To obtain sufficient color quality of the photogfaphs
acceptable for geologic interpretation, the above-mentioned
areas were reflown and rephotographed once at no additional
expense to Bell Western Corporation. This reflying did

cause about two weeks delay in the geologic interpretation.

Ten sites were located for claim validation drill holes
on the Bonnie and Ann claim groups. Drill sites were also

located on the basis of geologic indications,

A field technician under the supervision of a Heinrichs?!

. geologist collected rock dust samples from an air-track

drill and verified the location and depth of nine holes.
Most holes were drilled to a depth of 100 feet and samples

were collected at 10 foot increments,

A11 samples were taken to Jacobs Assay'office,ﬂTucson,

Arizona, and analyzed for copper only.

The color photographs of the area noted in item (1) were

furnished to Bell Western at a scale of 1 in., = 400 ft.

An uncontrolled mosaic of the area as noted in item (1)
consisting of .nine color aerial photographs at a scale

of 1 in, = 1000 ft. was furnished to Bell Western Corporation. -
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1.

Existing U.S.6.S. 9" x 9" black and white photos and
negatives at a scale of 1 in. = 2000 ft. to include
the areas noted in items (1) and (2) and the area between

were furnished Bell Western Corporation,

Geologic field work and aerial photographic interpretation

were completed at the area noted in item (1).

A general geologic reconnaissance overlay map, a claim
overlay map, and a domestic feature overlay map of the area
noted in item (1) are a part of this geologic report.

These overlays are at a scale of 1 in, = 400 ft. and are
intended to be used with fhe color aerial photographs

of the same scale.
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" 'CONCLUSIONS

From the geological examination made at the Red Hills property
as presented in this report and on the geologic map it appears evident
that the possibilities forrdeveloping an ore deposit for a strip-pit
leaching operation are good. The most favorable area for locating low
grade silicate, carbonate and oxide copper minerals in reasonably
continuous structures, would probably occur at the two zones of sheeting
and the between zone of conglomerate capping located immediately southwest
of the intrusive diorite p]ug; |

The next most probable area for finding shallow deposits of
leachable copper ore would be the Red Hi1ls oxidized zone. However,.the
structure associated with the copper minerals here is probably much less
predictable than in the zone of sheeting, therefore making it more difficult
to project possible ore reserves if such actually exist.

The area northeast of the Box-0 Wash may have some potentia1
as a leachable ore deposit; however, the geologic structure is very complex
and makes it difficult to evaluate its economic potential; especially
from the reconnaissance observations.

It also appears evident that a deposit of copper sulfide

» nﬁngralization of economic potential may exist in the central and south
central portion of the Red Hills property. .This minera]ization may very
probably be located at a reasonably explorable depth. Another area of
less probable interest for the location of economic sulfide mineralization

“~-would occur northeast of the Box-0 Wash. Again because of the complex

structural nature of this area, continuation of sulfide mineralization may
be very difficult to predict. This is not to say that such an area could
not make a very good host for important sulfide deposits.

-4 -
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"RECOMMENDATIONS

Considering all geological data that is presently available,
it is recommended that at least one, and preferably several north-south
oriented trenches be cut across and into the east-west trending sheeting
structure immediately southwest of the intrusive diorite plug, The
first proposed trench, as shown on the plan map, should be located in
the vicinity of the northwest corner of Bonnie No. 8 claim and
adjacent to the recently excavated pit and the New Moon shaft. Ideally,
the'trench should be approximately 400 feet long, 20 feet wide and should
extend at least 10 feet into bedrock. A trench of these specifications
requiring dozing, drilling and b]asting_wou]d provide adequate vertfca]
exposure across the east-west trending, sheeting structure. The exposed
face of the trench should be systematically and carefully channel sampled
in the horizontal direction at 5 foot increments. Results from these
assays should give a good indication as to the potential of a strip-pit
leaching operation. Additional trenches of similar size and orientation
are also recommended at other locations in this zone, particularly if the
- assay results from the first trench are encouraging. If the assays from
the first 400 foot trench are not continually in the range of 0,4% copper
across east-west trending veins selective separation of ore and waste from
the sheeting structure may still allow for a strip-pit leaching operation,
The question now that can only be answered by the recommended trenching
is whether the sheeting structure will provide closely spaced veins of

copper-mineralization of sufficient grade,
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Regardless of the outcome of the bulk samp]ing~assays;.it is
our strong recommendation that some attempt be made to isolate any possible
sulfide source for the "oxide" copper mineralization observed over most
of the claim group. We are relatively sure thaf the sulfide mineralization
indicated by the 1958 I.P. survey in the Red Hills area is such as might
be expected from narrow, near surface bodies very much like those implied
by known surface geologic indications and not the primary source of
mineralization.

We reiterate the recommendations in our letter of December 22,
1969 with some nndifications based on the geologic data discussed in this
report. Because of the quantity of surface "oxide" copper in the area
and the idea that this mineralization should have a sulfide source nearby,
we recommend that a 1000 foot fa“ spacing dipole-dipole I.P. survey be
comp]eted using eight reconnaissance Tines oriented north-south and.spaced
not more than 1500 feet apart. This coverage wi]] most reasonably cover the
area with fair odds of not overlooking any very large (1500 x 1500 x 1500 feet)
ore bodies buried less than 500 to 1000 feet. We estimate that this will
cost on the order of $10,000.00 and require about one month to complete.

It is virtually certain that at least one I.P. anomaly will need
detail follow up work as a result of the reconnaissance survey. Depending

on what type and how much follow up is indicated, an additional $5000.00

——to $10,000.00 might be needed to adequately define drill targets.
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"RECONNAISSANCE GEOLOGY INVESTIGATION

The aerial and field geology interpretation of the Red Hills

property is classified as general reconnaissance in nature. This
~geologic interpretation along with the geological over-lay map at a

scale of 1 in. = 400 ft. (see enclosed reconnaissance map) is believed

to be adequate for this phase of the Bell Western Corporation exploration

program. Encouragement from trenching and bulk sample operations as

preliminary to developing a leach mining operation would justify the

requirements for a full time mining geologist at the property to make

detailed geologic investigations.

" Geologic History

| ‘The oldest geologic rock unit of the Red Hills property appears
to be a Precambrian_granite porphyry which extends throughout the ]86 c]éims.
This granitic host rock has been heavily fractured, intruded by later
igneous rock units and covered in part by éemi—consolidated and unconsolidated
sediments. The granite consists of abundant orthoclase with phenocrysts
of dimensions up to one and one-half inch. In places where considerable
weathering has occurred these phenocrysts show noticeable relief as they
-== ~—are surrounded by the finer grained and more weathered orthoclase and minor
4”vamounts of plagioclase. In addition to predominate orthoclase and abundant
quartz, minor amounts of biotite,_p]agioc]ase and hornblende occur in the
) granite porphyry. The granite porphyry also has local differences in texture
and mineral content varying from a granodiorite to a quartz monzonite in
various locations throughout the property;. In several locations and primarily
in the south-central portion of the property considerable amounts of copper-

stain coat the interfaces of the plagioclase crystals in the granite
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(granodiorite) and are usually associated wfth chrysoco]ia filled
fractures. ‘

The geomorphic feature known as the Red Hills which extends
same 100 feet above the surrounding desert in the southwestern quarter of
the property also appears to consist of a granite porphyry of the same
age as the surrounding country rock. As a result of considerable
injection of quartz rich veins and what appears to be extensive
quartz silicification, the Red Hills have registed weathering and subsequent
erosion. The color of the Red Hills is derived from hematite and limonite
concentrations that are probab1y associated with sulfide mineralization.
No sulfide minerals as such were observed in the Red Hills , but an
abﬁndéncg of iron stained gossan with fhorough]y developed box-work
and fine lacy openings; was noted in p]ace,»genera]]y associated with
quartz rich veins. | |

" The Red Hills oxidized Zone has been thoroughly prospected with

shallow pits and trenches. One shaft of unknown depth (possibly 75 feet)
is situated in the approximate center of the oxidized zone. The pits
and trenches throughout the area were probably prospect in nature,
however, some silver and/or copper may have been mined on a high grade
basis. The majority of some fifty or so pits and trenches in the Red Hills
oxidized zone show some chrysocolla, occasional traces of malachite, and
abundant iron rich gossan. Many of these pits and trenchesuare associated
with the iron stained quartz veins.

~Another zone of iron oxidatiqn and moderate silicification exists
east of the Box-0 Wash and in the northeast portion of the propérty. In
this area the granite porphyry is intensely fractured and intruded with
many aphanitic to intermediate grain-size dikes ranging from diabase

to aplite. Extensive iron stained quartz veins are also common. Gossan

HEINRICHS GEOEXPLORATION COMPANY
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rich with hematite and showing some chrysocolla are freqdént]y found in
shallow pits, trenches and some small mine workings in this area. Thé
_gossan probably derived from the weathering of sulfides, appears to be
associated with the quartz veins and the more acidic dikes.

| Sometime after the granite porphyry was formed there appears

to have been an intrusion of quartz diorite porphyry that probably

occurred during the Precambrian. A major outcrop of this rock type

is located east of the Red Hills and just west and adjacent to the

Box-0 Wash in the southeast quarter of the property. The outcrop appears
as an igneous plug extending some 140 feet above the desert. The

quartz diorite appears to be completely surrounded by the earlier
_granite porphyry. The weathered surface of the quartz diorite appears

as a grayish tan with white phenocrysts of partially weathered plagioclase
up to quérter inch in dimension. | |
The finer phaneritic minerals consists of quartz, plagioclase,

hornb]ende and biotite with traces of epidote. The quartz diorite has

been moderately fractured and intruded by intermediate to fine grained
diabase and aplite dikes. There appears to have been only a small amount
of silicification in the quartz diorite intrusive, however, to the west
and immediately adjacent to the quartz diorite outcrop, where the contact
with the earlier granite porphyry is observed, more quartz veins and
silicification appear to be present. A few shallow prospect pits are found
-in the west portion of the quartz diorite and appear to be associated with
iron stained quartz veins, Some traces of chrysocolla and specu]ar hematite
are found in these shallow excavations. The general iron staining that
provides the weathered grayish-tan color of the quartz diorite is essentially

from the decomposed ferromagnesian minerals in the diorite. There are a few

= 9 - HEINRICHS GEOEXPLORATION COMPANY



porphyritic andesite dikes that have intruded the Red Hi{is oxidized
zone that are possibly the same age as the quartz diorite. There was
no apparent association of these dikes with coppef-iron mineralization.
At some period after the intrusion of the quartz diorite
porphyry and the porphyritic andesite dikes a series of diabase dikes
intruded the granite and diorite host rock. These dikes vary up to

150 feet in width and three-quarter of a mile in length. The dikes

generally trend east-west and are most commonly observed in the Red Hills

oxidized zone, the quartz diorite plug and in the zone of oxidization
and silicification east of the Box-0 Wash in the northeast portion of the

property. A few of the longer diabase dikes trend in a north-south

- direction and appear to have been dissected by east-west strike slip faults.

The general dip of the dikes appears to be vertical. The diabase has the

classic ophitic texture and is composed of lath-shaped plagioclase crystals

up to three-eight inches long surrounded by pyroxene. In a few areas
such as due south of the quartz diorite plug and in the northeast
portion of thg property east of the Box-O Wash there appears to be some
asspciation of iron staining, chrysocolla and quartz stringers with the

contact between the diabase and granitic host rock. This association however,

—--——-does-not-appear to be as significant as the association of copper

mineralization and the more acidic, aplite and monzonite dikes. A few
prospect pfts showing chrysocolla and copper stain have been excavated in, and
adjacent to, some of the diabase dikes.

Sometime after the injection of the diabase a perfod}of acidic
dike intrusion occurred. These aphanitic and intermediate grain-sized

aplite and monzonite dikes appear to have a strongly preferred east-west

‘orientation. One major aplite dike some 100 feet in width and trending

-10 -
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east-west is intermittent and traceable for about two and one-half miles.
The dike appears to have a vertical dip and dissects the Red Hi]]é(
oxidized zone where it is offset some 250 feet by a north-south
tnending fault. The dike continues through the quartz diorite intrusive
plug, and extends to the east of the Box-0 Wash for some 1200 feet.
A number ¢f shallow prospect pits are generally located in the north
contact between the aplite dike and granitic host rock. Chrysocolla
and hematite rich quartz stringers appear in these pits in the Red Hills
oxidized zone and to the east of the Box-0O Wash. Other thin east-west aplite
amd monzonite dikes.up to ten or so feet in width and dipping vertically
are oriented parallel to each other and appear as a sheeting structure.
Thﬁs sheeting is most pronounced in two zones. One zone is southeast
of thg Red Hills oxidized zone and the other is south of the quartz diorite
igtrusivé p}ug; These two zones of sheeting are separated by a cover
of conglomerate capping up to 15 feet in thickness. From all surface
imdication and exposure from prospect pits this sheeting structure is
continuous under the conglomerate. This area of sheeting has many prospect
piis cut into the outcrops where the dikes are exposed along incised
north-south stream channels. Many of these pits show considerab]e
chrysocolla, traces of malachite and abundant hematite quartz veins and
stringers. Most of these features appear to be oriented east-west,
parallel to and included in the dike structure. Four shafts of varying
depths have been sunk in this sheeting structure and from the surface
___indications of tailing dumps some limited production of high grade copper
and/or silver probably occurred during the past fifty years. Other east-west
trending dikes of aplite and monzonite also occur in the Red Hills oxidized
zone, in the northeast portion of the property, and to a lesser extent in

-1 -

HEINRICHS GEOEXPLORATION COMPANY



e

the quartz dioritg 1ptrusive plug. Many of these dikes appeaf‘£6‘be
associated with iron-rich quartz veins and from color aerial photographs
they are easily confused with the dark colored diabase dikes. Many of the
prospect pits excavated in oxidized quartz stringers in these acidic dikes
show some chrysocolla, abundant hematite and iron oxide stained gossan. All
of the dikes appear to have close to vertical dips.

After the injection of the monzonite and aplite dikes there

‘appears to have been an intrusion of diorite into the Precambrian granite

to the northeast of the property. Isolated areas of the diorite varying
from a few hundred to several thousands of square feet are completely
surrounded by the granitic host rock. The northeast corner of the property
probably represents a broad horizonal contact zone between the diorite

and the Precambrian granite. Small zones of this diorite occur to the west
as far és the Box-0 Wash, There is no indication that this diorite has_
been faulted and fractured to any extent; therefore making it a poor host
for iron and copper mineralization. The diorite is medium grained with
plagioclase phenocrysts up to quarter inch in the Tongest direction. Some
smaller qu;rtz phenocrysts are also present with orthoclase and minor
amounts of hornblende and pyroxene.

This diorite‘appears Iighter in color and somewhat finer grained
than the older quartz diorite plug to the west. On color aerial photographs
the younger diorite appears as a grayish-blue and the older diorite appears
as a grayish-yellow. This color variation is due to the smaller amounts of
ferromagnesian minerals in the younger diorite.

It is postulated that the energy necessary to mineralize the Red
Hills and adjacent areas may have been derived at about this time, possibly

from the parent magma of the diorite intrusion.

- ]2 =
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After a probable period of faulting and subsequent uplift to
the northeast of the property; sediments were transported from that region
and deposited over the Red Hills area. Consolidation and cementation took
place forming a semi-consolidated cong]omerate; A significant deposit of
vthis conglomerate some fifteen feet in thickness is presently located
between the Red Hills oxidized zone on the quartz diorite intrusive plug.
This conglomerate has coVered much of the underlying structure which is
only exposed by a few prospect pits and outcrops from incised cuts made
by north-south trending stream channels.

Following this cycle of sedimentation recent unconsolidated
alluvial sediments have accumulated along the north-east trending stream

channels.

" 'Structure of the Red Hills Property

A significant period of structural activity appears to haQe taken
p]ace in fhe Precambrian grénite during the time of the quartz diorite
intrusion. At this time the thermal stresses from the intruding diorite
plug probably produced the sheeting structure later injected by dikes to
thg southwest of the plug and the annular structure in the north-east
portion of the property, east of the Box-O Wash that was later injected

— - -——by-aphanitic dikes and quartz silicification.

Prior to the intrusion of the diabase dikes there appears to have
bgen some general fracturing of the granite and diorite trending in both
east-west and north-south direction. It is through these fractures that

- the diabase was apparently injected,

Another period of northeast trending4fau1ts and fracture appears
to have occurred after the injection of the diabase dikes. In severa]
locations north of the Red Hills oxidized zone, dissection and horizontal

- 13 -
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displacement of the diabase up to 350 feet is observed. t “

Another period of faulting appears to have taken place before the
intrusion of the younger diorite and after the injection of the east-west
trending aplite and monzonite dikes., Thjs faulting pattern generally trends
northwest and is followed by the present day northwest trending stream
channels. The faulting was probably dip slip rather than strike slip
as very little evidence of horizontal offset has been noted. However, some
of the fault-dissected dikes appear to be slightly warped along the
vertical plane. The presence of phlogopite and chlorite found in shallow
pits along a ffau]t‘zonef may have been produced by local metamorphism
or the mica schist may have occurred as a xenolith or pendant of Piha]
Schist that moved upward with the advancing granite intrusion. From the
Timited occurrences of this schist as noted on the property no satisfactory
conclusion can be made as to the origin or significance of the schist. It
is suspected that it may be a local metamorphic feature associated with
the fault zone. The most prominent northwest trending fault Tine is
fo]]owed by the Box-0 Wash of some 400 feet wide and 100 feet deep., The
prominent north-south trend is also characteristic of the other minor
' drafnage channels west of Box-0 Wash which also appear to be fault
controlled. The zone of conglomerate between the Red Hills oxidized zone and
the diorite intrusive plug also has a northwest trending drainage

pattern and possibly represents a zone of northwest shearing.

-1~
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Mineralization of the Red Hills

The Red Hills property has been thoroughly prospected with
surface pits and trenches and six or so shafts of depths up to 300 feet.
A concentration of shallow workings, a few possibly of the Spanish
occupation period are Tocated in the Red Hills oxidized zone. Most of
these excavations were probably prospect in nature, however, some may
have had a 1imited production of high grade copper and/or silver. The
majority of the excavations show chrysocolla and abundant hematite. Many
of the pits gxhibit a box work with openings grading from quarter inch in
dimension to a fine lacy typé.texture. The color of stains varies ‘
from dark maroon to 1ightly yellow. The more equidimensional box work
openings are probably the casts of small pyrite cubes. There is much
evidence of secondary mineralization of iron and copper associated with
veins of iron-stained quartz. .

Another area with a moderate concentration of pits and trenches
is located in the sheeting zone on either side of a zone of conglomerate
capping immediately southwest of the diorite intrusive plug. Pits appear
most frequently in aplite or monzonite dike outcrops along the sides of

north-south trending stream channels. Most of these excavations show

-some-chrysocolla, abundant-hematite and some iron stained gossan. A

recently excavated pit in the northwest corner of Bonnie No. 8 shows

considerable chrysocolla and some traces of malachite. Many of the

~ plagioclase crystals in the granite (granodiorite) host rocks are copper

stained between crystal interfaces often giving the entire rock a blueish
color. The floor of the recent excavation shows what appears to be east-west
trending veins, corresponding to the sheeting structure, that assayed
approximately 0.52% copper over a channel sample length of some four

feet taken approximately at right angles to the vein. Other assays

-15-
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of channel samples along the face of the excavation in thevgraniﬁic
host rock parallel to the yein structure varied from 0.]4% copper.to

- 0.27% copper. These samples are probably representations of the host rock
and not the veih structure.

An area that shows a smaller concentration of pits and trenches then
in the abgve-mentioned areas is located in the northeast corner of the
properﬁy east of the Box-0 Wash; Distribution of the prospect pits and shafts
is limited to a few Structural]y controlled iron-stained quartz veins.
Generally these prospects show some chrysocolla, hematite and a general
dark reddish-brown co]or; The quartz veins appear to strike northwest
with essentially veftica] dip. Several of the veins are arcuate in plan.

This area of silicification and oxidation has a more complex structural
pattern with much less continuity of traceable dikes and mineralization
than other mineralized zones west of Box-0 Wash., This fact may be in
part responsib]e for the minor amounts of previous prospecting done'

in this area.

During the initial drilling of claim validation holes essentially
on the west, south and east perimeters of the Red Hills property, dry dust
samples taken from the drill cuttings were assayed for copper. Ten drill
holes were located primarily with regard to claim validation purposes and

”*'"—““**“secondari]y’tOfgeolpgic interest. The drilling of the 10 holes was done
-with a pneumatic percussion, track mounted drill and in most cases the holes
were drilled to a depth of 100 feet. Samples were taken from the dry dust
that was blown out of drill holes at 10 foot increments. A1l samples
showed at least a trace of copper and most of the assays indicated about 0.04% |
copper. The samples are not believed to be representative because of

probable dilution or concentration of the air blown material. These
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samples only serve to help confirm that extensive copber mineralization
occurs throughout the property. Traces of pyrite and copper sulfide
mineralization were observed in one location off of the Red Hills property
about 300 feet south of Ann No. 1 claim. The Red Hills property appears
to be generally mineralized with copper throughout its extent with

more significant concentrations of chrysocolla and traces of malachite

in the east-west trending sheeting zones at the south central portion

of the property{ Deposit§ of copper sulfide may very 1ikely occur at

a reasonably explorable depth in the central and south-central portion

of the Red Hill property. .

NOTE: April 14, 1970

Small amounts of chalcocite have been Tocated at the
bottom of a recently excavated trench, 110 feet long
by 12 feet wide by 16 feet deep,Ain the vicinity of

the northwest corner of Bonnie No. 8 claim;

- 17 -
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Approved:

~ Walter E. Heinrichs, Jr!

President and General Manager
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Respectfully submitted,

HEINRICHS GEOEXPLORATION COMPANY
. ? ”’,

7

James E. Sherman'
Geologist

%4/ // 14/%’5/

Paul A. Head
Geophysicist

HEINRICHS GEOEXPLORATION COMPANTY
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REPORT
oN
THE LITTLE GOLD GULCH PROSPECT

Saddle Mountain Mining District
Pinal County, Arizona

Hanna Mining Company, through Arthur R. Leger, a geologist
attached to their Tucson office, presented to Essex a proposal for a
joint venture on a mining property approximately three miles southeast
of the Christmas Mine of Inspiration Consolidated Copper Company. A
field examination was made on March 8, 1972,

Hanna has an option on 22 patented mining claims and one mill
site in Sections 2, 3and 9, T.5S., R.16E., and Sections 34 and 35,
T.4S,., R.16E. A prospecting permit has been granted to Hanna by
the State of Arizona on 564.94 acres in Section 2, T.55., R.16E.
Surrounding this property is the San Carlos Indian Reservation, Nego-
tiations with the Apache Tribe have proven difficult in the past, Hanna
has spent approximately $70,000 on the project and will grant a 50%
interest to a partner who would match their expenditures. Hanna would
require that $30,000 of this total be spent this year,

Gently dipping Cretaceous volcanic flows and agglomerates are
intruded by quartz latite porphyry and granite porphyry dikes. The
dikes strike northeasterly through the area, but expand and appear to
form small, irregular pipe-like bodies in the vicinity of Little Gold
Gulch. Extending several thousand feet from the intrusives is limonite
stain and scattered areas in which several percent pyrite is exposed at
surface. Several old, small mines in and scattered about the margins
of this stained area produced minor quantities of gold, copper, lead
and zinc. Near the center of this stained zone Hanna drilled a 2353 foot
diamond drill hole that encountered several percent pyrite and copper
values in the range of 0.007 to 0.05 percent in altered volcanic rock,
Copper values appear to diminish at depth. A 3209 foot diamond drill
hole by Inspiration Consolidated Copper Company was located about
1/2 mile southeast of the Hanna hole, and encountered similar rock
types and mineralization. Near the bottom of the Inspiration hole sedi-
mentary rocks that may represent the upper portion of the Paleozoic
section were cut.

An induced polarization survey shows an anomaly located be-
tween the two drill holes and may represent stronger sulphide minerali-
zation at depth. Geochemical rock chip samples show a small molyb=-
denum high centered on the intrusives, and a somewhat larger ring-like
copper anomaly partly surrounding the intrusives,

—1—



. This prospect has some of the characteristics of porphyry
cob}b%r‘ mineralization, and a wildcat chance exists for replacement
mineralization in the Paleozoic sedimentary rocks at a depth of 3000
feet or more., However, alteration and mineralization is too weak
and confined in extent to define a high priority target at this time.
At some future time targets such as this may warrant more serious
consideration, but participation by Essex is not recommended at
present,

March 10, 1972
JKJ:td
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PETROGRAPHIC DESCRIPTION OF LGG-1

Hand Sample: Dark gray, fine-to medium-grained, porphyritic.
Appears banded with some zones being coarser-
grained than others.

Thinsection texture: Fine- to medium-grained porphyritic.
Subparallel alignment of phenocrysts
indicating flow.

Mineralogy Approx. %

Plagioclase 60
Hornblende 20
Biotite 15
Augite

Chlorite (?)
Magnetite

Pyrite

Chalcopyrite (?)
Quartz

Orthoclase

Calcite

Sericite

Plagioclase occurs as zoned euhedral phenocrysts ranging in
size from less than 1lmm to 2mm, Most of the plagioclase is
fresh but some of the larger grains are altering to what
appears to be sericite. The more altered grains also contain
small _areas of.orthoclase. Hornblende phenocrysts average
1-2mm in length and are subhedral to euhedral., Most are fresh.
Augite is present in the center of one mass of hornblende.
Biotite is greenish-brown and occurs as very fine-grained
masses up.to almost lmm in diameter. More commonly it occurs
as smaller masses making up most of the groundmass in some
areas. FPine-grained magnetite 1is fairly abundant in the ground-
mass. Pyrite is disseminated throughout the rock but in one
case it is more concentrated along a small fracture. A few
grains appear brighter yellow in reflected light and may be
chalcopyrite. Chlorite, if present, is a very minor mineral
as 1is calcite. In the coarser-grained areas quartz is fair-
ly abundant as irregular finely crystalline masses. It is




much less abundant in other parts of the rock.

Texturally, the rock resembles the andesites from Safford.

No hornblende was present in any of the Safford samples that
1 say, however some of the masses of epidote and chlorite
were probably replacements of original hornblende. The fine-
grained biotite in the groundmass of LGG-1 is quite similar
to some of the deeper samples from LES-l. The plagioclase
phenocrysts show about the same altcration as those from the
deeper parts of ES~1l, Chemically, the rocks are probably

very similar.



( Coastal Mining Company)

2020 EAST 13TH STREET, TUCSON, ARIZONA 85719 (602) 624-4639

March 6, 1972

Mr. Ken Jones & N A
Regional Geologist

Essex International Inc. . an 7 1972
1704 West Grant Road MAR 7 197¢

. Tucson, Arizona

/ ' RECEIVED

.Dear Mr. Jones

Coastal Mining Company (Hanna Mining Co.) is contemplating a
joint venture to continue exploration at its Little Gold Gulch
prospect. The location of land Coastal now controls and the
proposed Area of Interest is shown on the attached map.

Coastal has under option to buy 22 patented lode claims and

1 millsite. In addition, a prospecting permit has been granted
by the State of Arizona to Coastal Mining Company on 564.94
acres of state land.

Coastal has been working in this area for several years and,

to date, has spent approximately $70,000 in mapping, geophysics,
geochem analyses, drilling, and land payments. Further work is
believed to be justified and we are offering you an opportunity
to earn a 50% interest in Coastal's position by paying 90%

of future expenditures until you have equalled Coastal's then
expenditure total. Part of the work must be drilling and

the matching expenditure must be completed by December 31, 1973.

If you are interested in seeing the detailed information, we
ask that you please agree to keep it confidental within your
organization for at least two years from the date you enter
this agreement by signing in the space below. Please return
one copy to me and arrangement to see Coastal's information
can be made by contacting the undersigned.

You should understand that Coastal's offer of this joint exploration
agreement is subject to prior sale. After you have seen the

data, and if you wish to proceed, details of a future business
arrangement can be worked out between us.

Sincerely yours,
At R. aé£7%\

Arthur R. Leger
Exploration Geologist



I agree to the terms as set forth:

By:

Ken Jones, Essex International Inc.

By: CZJtLLAA /?. piﬁ;ybg

Arthur R. Leger, Hanna Mining Co.

March 6, 1972
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VICTOR OPPENHEIM
CORSULYING GEOLOGIST & ENG/NEER
FIDELITY UNION LIFE BUILDING

DALLAS, TEXAS

REPORT ON THE OLD SHEPHEERD MINING CLAIMS AREA,PINAL COUNTY ,ARIZONA .

-

INTRODUCTICN,

The 0ld Shepherd mining claims area in‘Pinal County,Arizona, compe
rises also the adjoining mining claime known as New Years and
Eastern. These claime'covering approximately 2000 acres are situ-
ated about 2 miles East of the important Christmas mine and are

now the property of Dr . W.J.Langley of Dallas, Texas. The Christmas
mine of the Inspiration Consolidated Copper Company and the Anaconda
Copper Company 1s about 11 miles Northeast of Winkelman on Highway
77 Northeast of Tucson, Arizona. The claims are iocated East of

the Gila River and North of its tributary, the Deer Creek,

The Christmas copper deposits are well knqwn and have been mined

- intermittently since about 19C5. Thus, between 1905 and 1943 the

Christmas mine produced 1,268,564 tons of ore which yielded a total
6f 55,337,298 pounds of copper. The\ore mined in 1942 averaged

2.16 per cent coﬁper and about 30% lime. The history of the mine,

the mine workings and ite geological setting are described in several

publications (See bibliography).

The undersigned visited the area of the claims and the mine in

June of 1966 and in preparation of this report some unpublished infor-

mation as well as published data were freely perused. Thus the undere

signed 1s indebted to the Arizona Bureau of Mines for assistance

in the matter.
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GEOLOGY. |

Topographically the area 18 situated at the Southeastern end of
ﬁhe Dripping Springs Mountain Range. The elevations vary from
about 2100 feet to 3280 feet above sea level and the topography 1ie
rather rugged. The U.S5.Geological Survey mapped the area and it

forms part of the Arizona Christmas Quadrangle published in 1915,

The surface geology of the area of the claims proper consists of
volcanic rocks: andesites, tuffs, breccias and agglomerates. Thelr

thickness can only be estimated by inference or adequate borings.

From the known geological setting of the Christmas mine area,vwhere

numerous borings and extensive underground development work héve
largely revealed the éeologlcal composition and structure of the
area, 1t 1s possible to draw inferences as to the geology of the

ad joining terraine. In broad lines the geolozical sequence of the
area of study and within a few miles in radius (See Geological Sketch)
conelists of the following formations:

Basement rocks - Troy quartzites - of Cambrian age appear in exten-
sive outcrops to the West, East and North of the area, outlining

a old Paleozoic basin. The Troy quartzites are overlain unconformably
by Devonian, Martin limeétone which is shaly and dolomitic in its
lower part. The Martin limestone is about 340 feet thick and is in
part mineralized. A Mississippian formation,the Escabrosa limestone,
about £50 feet thick overlies the Martin limestone. It éonsiste of
some fosslliferous beds with crinoids, dolomitic layers and in parts
with cherty nodules. It is also partly mineralized. The Escabrosa
limestone 1s followed by the uppermost Paleozoic formation, the Naco

limestone of Pennsylvanian and Permian age. It is made up of pu}e gray
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limestone with thin layers of calcareous shale. The middle part of

the Naco limestone was extensively mineralized in the Christmas mine.
The total thickness of Naco limestone may exceed 1000 feet, however
the thickness of this formation as well as the other limestone members
of the Paleozolc series varies considerably at depth as has been
verified in the numerous core borings at the Chrietmaa'mine. All the

mentioned Paleozoic formations of the area are well exposed and can

be measured and studied at the Tornado Peak,about 23 miles West of

the mine. In the drilling cores they appear to be much thinner than
measured at the Tornado Peak outcrops. This may be due to metamor-
phiem or shrinking as the result of compaction,(Peterson and Swanson,

1656), also (Ross, 1925).

Overlaing the Paleozoic limestones are Cretaceous intrusivee and
extrusive volcanic rocks - mostly andesites of brown or dafk gray
color, fine grained and wéathering to a reddish color. These volca-
nic rocks, flows and brecclas cover the Christmas sedimentary basin
with an unpredictably thick layer,which if measured along the neck
of a laccolith could reach several thousand feet, yet in an area of

a marginal magmatic flow could be only a few hundred feet thick.Their
thickness would also varylwith the topographic features of the area
and the position of the underlaing sedimentary formations. Thus the
exact thickness of the volcanic rocks in a given locality can only

be measured by drill holes, The shaft No.4 at the Christmas mine

cut through 1600 feet of quartz-diorite and could have opened through
the core of ﬁhe 1ntfusive body, mﬁrginal flows of these volcanic

masses should prove to be much thinner,
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Varieties of diorites, grano-dlorites and quartz-mica diorites,
fromporphyritic to fine-grained in petrographic character traverse
the area in numerous dikee 8ille and intrusive plugs. These rocks
are apparently olde; than the andesites and are associated with the
mineralization in the area. The mineralization is generally found

in the Christmas workinge in zonea of contacts with these intrusives.

Generallf the surface of the area is covered with a rather persistent
deposit of alluvial materials,erosional debris of varying thickness
and ages from Tertiary to Recent. This cover obscures many outcrops,
however, because of very sparse vegetation the area can be easily

examined.

The géological structure of the area of study can only be iﬁfered

from regional geological data and such information as has been made
avallasble from the development work and boringe at the Christmas mine.
The regional dip of the Paleozoic limestone series is generally 10°SE  ~
however 1t 1s affected by the numerous local intrusives and faults.
Faulting in the Christmas area reflects the faulting pattern of the
Drippihg Springs Range which is traversed by numerous NW-SE trending
regional faulte. The age of this faulting 18 evidently post-Paleozoic
and probably Laramide; It can be related torthe dioritic, mineralized
intrusives and apparently preceded the younger andesite penetration.
In the mine area a large Christmas fault traverses it in a NW-SE dire-
ction with an estimated throw of 1770 feet, dipping 70°E., It apparen-
tly 18 a regional fault extending over several miles (Ross,1925). The
underground workings have established that the fault is post-minersl,
however, the mineralization conditions in the down-thrown block East

of the Christmas rault and in the contacts of diorites and andesites
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abparently remain unknown (Knoerr and Eigo,1663). The avallable in-
formation and underground maps show numerous smaller faults in various
directions traversing the sedimentary section in the contact zone with
the intrusives. One of these -~ Joker fault - runs Northeast between
the Christmas fault and the McDonald shaft. Thus, it can be said

that the faulting pattern in the Christmas ares is quite complex and
epparently resulted from several diastrophic cycles producing fracture

zones, many of them mineralized, in an unpredictable pattern.

MINERALIZATION.

During the brief field examination of the 01d Shepherd claims the

T undersigned located three conspicuous outcrops of intrusive dikes
bearing copper carbonates (See location plat). In an open cut near

a 70 foot deep abandoned shaft some 3 tons of malachite ore were in
a atgék-pile apparently mined from the outcrop. The other outcrops
were less mineralized. The mineral bearing solutions in all these
outcrope must have ascended from deeper eltting ore bodies along
fractures and fissures assoclated with the dikes. They could not
have come from above or laterally. Although by themselves these out-
crops have no economical value, they may indicate larger ore-bodies
at some depth below the andesitic cover or in the contact zones with
the underlying Paleozolc limestones, These should be found at a varying

depth from the surface in adequately located test boringa.

The mineralization of the Christmas area proper has been studied over
& period of many years in deep borings and undergrocund development
stopes and it has been described by Peterson and Swanson (1656) .1t
is of pyro-metasomatic character and due to replacements of limestone

in contact with quartz diorite intrusives. Thus most of the ore forms
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deposits in contact zones with the Naco, Escabrosa and Martin lime-
stones. The degree of mineralization and the size of the ore-bodies
depends largely on the distance from the mineral-bearing intrusives
and extent of the contact zone. The primary copper ores in the Christ-
mas mine are chalcopyrites and bornite averaging about 2% Cu. or
better. The other métalic minerals in the ore are pyrite,macnetite

and specular hematite., Small amounts of sphalerite, ygalena and moly-

'bdenite have been found in the higher levels of the mine. Magnetite

has been found in large amounts at the 800 foot level and deeper.

The present tenor of the copper ore mined at the 1600 foot level and
deeper has as yet not been made public. The character of mineraliza-
tion at these presently developed deeper levels which are being mined
in the last few years has not been fully described. These latest dis-
coveries of ore depo8lts below the 1600‘root level in the lower Devo-
nian limestones indicates that the potential of fhe Christmas area

18 considerably larger than originally expected in this old area.

The fact that the Inspiration Consolidated Copper Company spent in
excess of §12,000,000 on development work at the mine between 1954
and 1962 (Knoerr and Eigo,1963) is a’good indication of the magnitude

of the newly discovered deposits.

PAST EXPLORATORY WORK.

Beside the 70 foot shaft and the open cut excavation on'the property
which produced several tons of carbonate ore, 3 drill holes were
drilled by Dr.Langley in the last two years, One reached 30C feet
and the other two only 40 feet. According to Mr .Roger Harrold of
Tucson, Arizona, who supervised the drilling, the deeper hole cut
sulphide ore below 50 feet, Unfortunately reliable cutting were not

preserved ¢
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CONCLUSIONS.

The field examination of the area and the perusal of available
published information on the Christmas area lead the undersigned

to the following conclusions:

1. The extenéive outcrops of Paleozoic limestone formations to the
West, East and North of the 0ld Shepherd claims area indicate that
this aédimentary section should be found at some depth under the

cover of surface volcanic rocks.

2. The ouartz-diorite intrusives are the main mineralizing elements
in the region. Copper ore is found principally in the contact zones
of these. intusives with Paleozoic limestone beds. However,it would
appear that mineral deposits could be found in the area due to

other processes than pyro-metasomatic replacement,

3. In the 1light of all the information available to the undersigned,

exploratory core borings on the 0ld Shepherd claims would be Justified.

If such are carried out,they should be located near the Gila River

and supervised by a geologist and the cores or cuttings adequately

. /\W\\\/\Y LQA@J;M‘

Victor Oppenheim
Consulting Geologist & Engineer

studied and preserved,

Dallaas, Texas
July 5, 1966

VO/pl
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REPORT
ON
THE LITT LE GOLD: G Iz€H PROSPEGCT

Saddle Mountain Mining District
Pinal County, Arizona

Hanna Mining Company, through Arthur R. Leger, a geologist
attached to their Tucson office, presented to Essex a proposal for a
joint venture on a mining property approximately three miles southeast
of the Christmas Mine of Inspiration Consolidated Copper Company. A
field examination was made on March 8, 1972,

Hanna has an option on 22 patented mining claims and one mill
site in Sections 2, 3 and 9, T.55., R.16E., and Sections 34 and 35,
T.4S., R.16E. A prospecting permit has been granted to Hanna by
the State of Arizona on 564.94 acres in Section 2, T.5S., R.16E.
Surrounding this property is the San Carlos Indian Reservation, Nego-
tiations with the Apache Tribe have proven difficult in the past., Hanna
has spent approximately $70,000 on the project and will grant a 50%
interest to a partner who would match their expenditures., Hanna would
require that $30,000 of this total be spent this year.

Gently dipping Cretaceous volcanic flows and agglomerates are
intruded by quartz latite porphyry and granite porphyry dikes. The
dikes strike northeasterly through the area, but expand and appear to
form small, irregular pipe-like bodies in the vicinity of Little Gold
Gulch. Extending several thousand feet from the intrusives is limonite
stain and scattered areas in which several percent pyrite is exposed at
surface. Several old, small mines in and scattered about the margins
of this stained area produced minor quantities of gold, copper, lead
and zinc. Near the center of this stained zone Hanna drilled a 2353 foot
diamond drill hole that encountered several percent pyrite and copper
values in the range of 0,007 to 0.05 percent in altered volcanic rock,
Copper values appear to diminish at depth. A 3209 foot diamond drill
hole by Inspiration Consolidated Copper Company was located about
1/2 mile southeast of the Hanna hole, and encountered similar rock
types and mineralization. Near the bottom of the Inspiration hole sedi—
mentary rocks that may represent the upper portion of the Paleozoic
section were cut.

An induced polarization survey shows an anomaly located be-
tween the two drill holes and may represent stronger sulphide minerali-
zation at depth, Geochemical rock chip samples show a small molyb—
denum high centered on the intrusives, and a somewhat larger ring-like
copper anomaly partly surrounding the intrusives.,

]



This prospect has some of the characteristics of porphyry
copper mineralization, and a wildcat chance exists for replacement
mineralization in the Paleozoic sedimentary rocks at a depth of 3000
feet or more. However, alteration and mineralization is too weak
and confined in extent to define a high priority target at this time.
At some future time targets such as this may warrant more serious
consideration, but participation by Essex is not recommended at
present.

March 10, 1972
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