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SUMMARY AND CONCLUSIONS

1. Copper mineralization at the Little Hills prospect is believed due to a sill-like(?) intrusive mass or
masses of leucocratic quartz monzonite or alaskite. Although there are scattered dikes of dioritic to
rhyolite composition on the property, their distribution does not correlate with overall copper
mineralization. The alaskite pluton may be controlled by elements of the Mogul fault; however, in
detail alaskite is present as a series of west and south dipping dikes, many of which strike NNE to
NE, or NW to WNW sub-parallel to the attitude of the Mogul fault zone.

2. Curiously, the alaskite is relatively barren of copper. Instead, copper is enhanced in country
rocks of Precambrian Oracle Granite adjacent to the alaskite. Mineralization appears stronger,

__ where an abundance of small sills/dikes of alaskite have invaded transition gneiss, along the
southern edge of the alaskite body and at its narrowing eastern end. In these areas the gneiss is

enriched(?) in recrystallized biotite and has been structurally prepared by intense low-angle shearing
and general fracturing near the Mogul fault. In addition, the gneiss hosts disseminated, a
intercrystalline sulfides. Ingress of pyrite and chalcopyrite here and throughout the property are
directly tied to quartz mineralization, presumably from the alaskite.

As such, a zone of disseminated and fairly strong copper mineralization is formed along the
southern margin of the alaskite in the transition gneiss and mylonite. The zone is structurally
characterized by an abundance of low- to moderately west to south dipping structure hosting
mineralization. In addition, steeply dipping quartz veins and mineralized fractures are present
striking WNW and ~EW. This southern contact zone between alaskite and transition gneiss
should receive focused exploration to determine copper grade and thickness of oxidation. One
AMAX drill hole encountered over 100 ft of ~0.3% Cu from along this zone.

In the slaty, fine-grained mylonites, original copper mineralization may have been further dispersed
by superimposed mylonitic deformation along the Mogul fault. It is uncertain if this mechanical
dissemination has upgraded or diminished the copper content of mylonite compared to that in
transition gneiss.

3. A broad zone of roughly EW-trending quartz veins forms the northern branch of a sideways y-
shaped geochemical copper anomaly. Although veins are numerous and fairly close spaced (i.e., 1
or 2/ft), they are narrow (1-4") and there is no evidence of alteration or dissemination of sulfides

between veins. - '

Nevertheless, because of the length of the zone (4,000 ft plus) and the fact that copper oxides have
permeated host rocks, some exploration should be devoted to ascertain depth of oxidation and
grade across this zone. Visual estimates would suggest grades of <0.3% copper for any appreciable
volume of rock. :

4. Copper concentrations would appear to vary substantially along the relatively narrow but long
mylonite zone adjacent to the Mogul fault. Some areas are dominantly pyritic, others are deficient
in quartz veining, others are pervasively copper stained. West of the aggregate mine site, copper
appears severely diminished. Fairly extensive drilling will be required to establish economic
volumes and grades of solvent extractable copper mineralization.

5. One anomalous area just east of McGee's aggregate site appears to have a limonite capping
" reflecting oxidation of chalcocite. The area extends to a major, NNW-striking, west-dipping normal
fault which may have something to do with copper enrichment. The area should definitely be drilled
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to test for higher grades of subsurface copper, either immediately beneath or down the dip of the
Mogul fault zone.

6. I find no compelling evidence for a classic type (i.e., San Manuel) porphyry copper system at
Little Hills. No pluton of intermediate composition is present, and the mineral-associated alaskite is
unfavorably barren of copper. Most importantly, there is no pervasive or continuous alteration
zoning present, as has been suggested by previous workers. Biotite-stable mineralogy, without
evidence for potassic alteration, appears everywhere with only localized superposition of chlorite,
epidote or coarsely crystalline sericite.

Quartz-sericite alteration with very low sulfide associations is dominant within the alaskite;
however, I would certainly not call it a porphyry copper related phyllic zone.

Previous drilling on the property also failed to encounter indications of any San Manuel or Florence
type porphyry copper system.

7. A number of phases of quartz veining may be present. The narrow veins of the EW-trending
northern copper zone carry low sulfide contents but a high cp/py ratio. Conversely, the prominent,
thick, and strike-continuous white quartz veins appear to be mainly pyritic. Veins in the alaskite
carry very low sulfides as pyrite, yet veins in the adjacent Oracle granite are richer in copper.



MEMORANDUM

To: Mr. Mike Gustin, Exploration Manager
CAMBIOR USA., INC.

From: Dr. William A. Rehrig
AGS INC.

Date: August 10, 1993

SUBJECT: REPORT ON GEOLOGICAL EVALUATION OF THE LITTLE
HILLS COPPER PROSPECT

Introduction

At your request, I have spent 4.5 field days in early August inspecting the Little Hills copper
prospect which is located some 25 miles north of the town of Tucson, on the back side of the
Catalina Mountains. The property has belonged for many years to a Mr. Dave McGee who lives on
the property. It received much attention as a porphyry copper play during the early 1970's.

Because of having past experience and data on the prospect, I was asked to focus on aspects of a
possible porphyry copper model at Little Hills, paying particular attention to possible Laramide
intrusion, alteration zoning and structure and their relationships with copper mineralization.

The following report summarizes my findings. Appendices found at the end of this report contain
earlier Conoco data and my field notes (keyed to Fig. 1, Geologic sketch map).

Geology

Lithologies:

To the north of the Mogul fault on its footwall side, rocks consist exclusively of crystalline plutonic
and gneissic types which include Precambrian Oracle Granite, foliate and mylonitic equivalents, and
Phanerozoic intrusive rocks as dikes and a possible stock.

The predominant rock belongs to the Precambrian basement complex of this part of Arizona and
consists of the 1.4 Ga Oracle Granite. This plutonic rock is actually a quartz monzonite porphyry
and its type locality is the town of Oracle, located just northeast of the Little Hills prospect. At the
property, the Oracle Granite is generally a medium- to coarse-grained, holocrystalline quartz
monzonite, with ~10% biotite and quite variable amounts of K-spar phenocrysts.

The Oracle Granite becomes foliate with well-developed mineral lineation near the Mogul fault, the
major shear zone that passes through the property. Biotite crystals in the granite become
recrystallized into an abundance of clots and mattes of medium- to fine-grained multiple crystals
(Refer to discussion of "Structure", below). Further southward, this gneissic rock becomes
overprinted with mylonitic deformation along the fault zone. This deformation has resulted in
progressive destruction of original plutonic crystalline textures in the rock, resulting in a fine-
grained, schistose mylonite.



Intrusive into the Oracle basement are a variety of plutonic rocks. Precambrian types may be
present; however, most are considered to be of Laramide or Tertiary age. The most common
intrusion, and the one most important to mineralization, consists of a light-colored, fine- to
medium-grained, equigranular quartz-monzonite or alaskite. This rock is nearly everywhere altered
to some degree, the typical alteration consisting of sericitization (i.e., coarsely crystalline
muscovite). Consequently, the rock is usually devoid of dark-colored ferromagnesian minerals. In
rare unaltered exposures, original euhedra of fresh biotite compose approximately 5% of the rock.

A variety of dike rocks are noted in the Little Hills area. Rarely, elongate bodies of diabase are
found in the Oracle Granite. They probably represent Late Precambrian intrusion so widespread in
the basement of Arizona. Finely flow-banded rhyolite dikes are common trending northwest. Dikes
of latite or quartz latite may be related to the rhyolites (See Conoco geologic map in pocket of
report). Occasional aplite-micropegmatite dikes are noted, which may be related either to the
alaskite intrusion or to the Oracle Granite. Rarely, a gray, fine-grained, porphyritic monzonite(?) or
moans-diorite was mapped in several dikes striking to the northeast. One prominent dike of this
type is noted on the map of Durning and Davis (1978) and Conoco's geologic map (See Map
pocket). It is post-mineral with respect to the alaskite and associated quartz-sulfide mineralization.
I encountered another dike of this type (See Fig. 1), which cuts mineralized quartz veins, yet carries
disseminated chalcopyrite.

At specific localities (i.e., Hill 4444, west of McGee's aggregate mine, and as isolate dikes
throughout the property; Fig. 1), a coarser grained granite is mapped. The granite is ferromag-
poor, consisting only of orthoclase and abundant quartz. Some of this granite, especially that
mapped on Hill 4444, is believed related to the alaskite intrusion, because fine-grained alaskite also
abounds in the area. The granite west of the aggregate mine is pervasively affected by
mylonitization, and may be a separate intrusion possibly of Precambrian origin.

South of the Mogul fault, hanging wall rocks consist of Pinal Schist, unconformably overlain by
sedimentary rocks of the Late Precambrian Apache Group which are intruded by diabase sills. I did
not venture into this area during my work.

Structure:

By far the dominant and most important structure of the prospect area is the WNW-striking Mogul
fault. This fault is part of the package of major shear zones crossing southern Arizona known as
the Texas Lineament. The Mogul fault or fault zone is believed to project many miles out of the
Catalina Mountain area to the east and west.

In the Little Hills area, the fault is marked by a wide zone of deformed basement rocks as has been

well described by Durning and Davis (1978), by Conoco (See Appendix 2), and other workers. A

point of clarification is warranted here with respect to fault-zone units designated by these previous

;voi'kers. Both Durning/Davis and Conoco refer to a "Transition Gneiss" unit mapped north of the
ault trace.

This nomenclature refers to what I would call foliated Oracle Granite. Significant textural changes
and perhaps minor compositional modifications have occurred to the granite because of concurrent
(i.e., Precambrian, ~1.4 GA) fault-induced deformation. Feldspar and biotite are recrystallized and
become finer-grained. Quartz grains are deformed and strung out. Manifest mainly in biotite and
quartz is a pronounced mineral lineation. The Oracle granite has become mylonitically deformed,
however, the original plutonic protolith is still recognizable. So although referred to as a transition
gneiss, it should be realized that the unit is still Oracle Granite. With that understanding, I will
continue to refer to it as "transition gneiss", because it has an identity important to mineralization.




Nearer the Mogul fault, transition gneiss is transformed by fault-generated stresses into a
progressively darker-colored, finer-grained, and schistose mylonite with further recrystallization and
physical grain milling and/or fragmentation. Biotite is commonly shredded and altered to a very fine
matte of chlorite. Ultimately, discrete mineral components become indistinguishable. Commonly
the mylonite is very thinly laminated with a well-developed slickenside-like lineation. Light-colored
mylonite units, believed to be felsic or granitic sills or dikes, are interleaved with the dark ones.
Intricate, small-scale inter-folio, sheared out chevron folds are common in the finer-grained
mylonite sequences.

The schistose mylonitic rocks have been mistakenly mapped by previous workers as Pinal Schist
(See Conoco geologic map).

The actual trace of the Mogul fault is recognized by a sudden and erratic change from schistose
mylonite to cataclastic rocks and breccias, mainly of ferruginous character. Just east of the
McGee's aggregate site, an interval of exotic blocks of quartzite breccia may represent drag material
of Late Precambrian sedimentary rocks from the hanging wall.

The geometry of fault-related structures is as follows. Along the fault zone, deformational foliation
strikes NW to WNW, parallel or subparallel to the trace of the controlling Mogul fault. It was
noted in field work that commonly the strike of transitional gneiss is about N40-50W, only sub-
parallel to the fault. Closer to the Mogul fault, this crystalline foliation appears to gradationally
change to or become superimposed by more intense mylonitic foliation striking about N70W.
Foliation of gneiss and mylonite dips consistently from about 40 to 60 degrees SW to south.

Pervasive lineations occur on mylonitic foliation planes. Mineral lineation of the transitional gneiss
trends south to about SIOW. Slickensiding lineation of the mylonite and ultramylonite consistently
plunges S10-20E. These directions would indicate a dominant dip-slip component of slip along the
Mogul structure.

An abundance of shallow to moderately dipping structural elements are present in mineralized
ground north of the Mogul fault trace, for distances of up to about 2,000 ft. These shallower
dipping features are not evident farther north and east in relatively barren Oracle Granite. The
elements consist generally of quartz veins and altered zones containing quartz, hydrothermal
muscovite, chlorite, epidote, and sulfides, and dikes of alaskite. The attitudes of these low-angle
mineralized elements vary significantly;, many parallel the Mogul fault, others do not. Common
directions of strike include: N60-80W, N40-50W, N15-25E, all with 20 to 50 degrees west or
southerly dips (See Fig. 1). The absence of low-angle structures with dip to the north or east is
striking and must relate to specific stress trajectories along the Mogul fault.

Regardless of the strike direction of low- to moderate-dipping mineralized structures, they
persistently exhibit slickensided lineation bearing from ~N10E to N20W, generally parallel to that
found along mylonitic foliation paralleling the Mogul fault.

In addition to low-angle mineralized zones and dikes, there is the widespread presence of steeply
dipping (i.e., >60 degrees) veins, and mineralized fractures and shear zones. The strike on these
structures varies only between about N8OE and N70W, and a great deal of EW-striking structures
are present (Fig. 1). Veins of quartz spatially associated with and commonly surrounded by
envelopes of sericite (muscovite) and sulfides (pyrite>>chalcopyrite) vary in width from as much as
50 ft to mere veinlets and fracture coatings. The wide veins can be traced for considerable
distances along strike (Fig. 1), but in detail are commonly broken and offset short distances by cross
faults. Nearer the Mogul fault, these veins dip steeply south. For the great majority of thinner
veins, especially those farther to the north, the dip is consistently 60-80 degrees to the north.



Although the overall map shape of the alaskite intrusion is WNW, subparallel to the Mogul fault,
close inspection of alaskite masses show that the pluton is commonly represented by sill/dike bodies
of relatively low-angle dip. Like the quartz-sericite-sulfide zones, these sills strike most commonly
WNW, N40W, and especially N20 to 50E; all with westerly to southerly dip.

Intrusion of the mineral-related alaskite appears to be syn-deformational, at least with respect to
deformation along the Mogul fault. In places, sills are far less mylonitic or foliated than enclosing
Oracle Granite. Nearer the fault trace, the alaskite dikes and sills show more intense mylonitic
deformation.

A few high-angle normal(?) faults striking NNW may represent Tertiary extensional structures. The
faults cut across Mogul-related structures and dip 50 to 70 degrees west. The most prominent of
these faults is mapped just east of McGee's aggregate site (Fig. 1). It consists of a broad 50 ft-wide
zone of fault splays, brecciated zones, clay gouge, and strong argillic alteration.

Mineralization:

Weak but relatively continuous copper mineralization is observed along the Mogul fault zone from
the aggregate site eastward at least to Margaret Wash (Fig. 1). The area of copper north of the
fault broadens significantly through the north part of section 9 and into section 4 (T10S, R15E)
(Fig. 2). This broad zone narrows eastward but continues several thousand feet straddling the
boundary between sections 3 and 10.

In more detail, the distribution of anomalous copper is controlled by three geologic elements or
settings.

1. Mogul fault mylonite/breccia zone: Copper occurs immediately adjacent to the outcrop trace of
the fault in rocks that have been intensely mylonitized, shattered, and partially brecciated. These
host rocks are the dark-colored, slaty, schistose mylonites that have minute quartz laminae and
hydrothermal veinlets contained in the foliation and cross-cutting it as near-vertical veinlets. A
certain amount of true dissemination may also occur in these rocks, with intergranular sulfide
replacement and deformational redistribution or dissemination of former sulfides. From the
relatively high ratio between copper and iron oxides, a relatively high cp/py ratio is inferred.
Locally, (i.e., traverse site #42, Fig. 1), pyrite greatly exceeds chalcopyrite. There has been
sufficient shattering and local brecciation of these rocks by renewed fault movement to widely
disperse secondary copper oxide mineralization.

2. Transition gneiss mineralization adjacent to alaskite intrusion: At all scales, copper is enhanced
adjacent to the alaskite intrusion(s). A good part of the broadening of copper through sections 9
and 4 is owed to mineralization fringing the alaskite (See Fig. 2). Although the alaskite itself is
unusually barren of copper, the surrounding transition gneiss formed an excellent host for
disseminated sulfides and for veining associated with both low- and high-angle structures. Tiny
sulfide aggregates are pervasive through the gneiss associated with small quartz pockets, deformed
quartz veinlets and in crystal clusters of biotite. Whereas many of the larger white quartz-sericite
veins appear to have contained mostly pyrite, the sulfide disseminations appear to have higher cp/py
ratio. Estimate of overall sulfide content in transitional gneiss is from about 1/4 to 2%.

3. EW-trending quartz vein zone: Running along the common boundary of sections 4 and 9 and
sections 3 and 10 is a broad EW zone (Fig. 1) of multiple quartz veins which carry low total sulfide
but relatively high copper. Veins of the zone define small dihedral angle strikes of EW to N8OE and
N70-80W, with from vertical to 60 degree north dips. They vary from about 1" to 4" in thickness,
with a distribution perpendicular to strike of about 1 to 2 veins per foot of rock (Figs. 3 & 4).
Original copper sulfides are completely confined to the veins with no dissemination outward into the



wall rocks. Wall rocks of relatively undeformed Oracle Granite show no effects of hydrothermal
alteration (i.e., fresh biotite). Only secondary copper oxides have permeated into the Oracle granite
host rocks.

It should be noted that although copper diminishes suddenly to the immediate north of the
copper/quartz vein zone, quartz veins and a persistent set of N70W, steep north-dipping
hydrofractures do carry pyrite and extend for at least several thousand feet farther north (Fig. 1).

In the SE corner of section 5, a small area extending from the aggregate mine eastward to the major
N20W-trending normal(?) fault features mineralization marked by dark red/maroon-colored iron
oxides with traces of copper oxide minerals. This "capping" is distinct from the yellow-orange-
brown iron oxides elsewhere on the property which were derived from pyrite and chalcopyrite.
Both color and texture of hematitic oxides after sulfides suggest former supergene chalcocite.

Some of the more pervasive ocherous red limonites may be secondarily derived from localized
capping possibly after chalcocite.

Since this area of possible chalcocite (enriched copper at depth?) appears confined to the immediate
hanging wall of the N20W normal fault, supergene processes may have been controlled in some way
by this structure which cuts obliquely across the Mogul fault zone.

Tracing this hematite capping to the west is difficult because of the cover created by McGee's
aggregate operations. West of the aggregate site, mineralization, at least as exposed in low hills
north of the Mogul fault, seems significantly diminished. There is no alaskite in this area, and a
peculiar, mylonitic, coarse-grained leuco-granite is cut by barren, white-gray quartz veins.

Alteration and Alteration Zoning:

During the early 1970's the Little Hills area was comprehensively explored as a porphyry copper
prospect. Drilling was done by Magma Copper Co., AMAX Inc., and CONOCO. Also during this
era, the prospect was geologically studied by Durning (1972) and Durning and Davis (1978). From
personal experience, I know that CONOCO considered the prospect to be the periferal part of a
buried porphyry system of the San Manuel or Florence type (See appendicized data).

This concept was based on what was thought to be a wide zone of propylitic alteration, obvious
anomalous copper, and favorable structural setting in the footwall of the Mogul fault (Refer to data
in Appendix 2). CONOCO'S drilling was focused in the hanging wall of the fault and probed the
footwall at considerable depths.

Work by Durning and Davis (1978) delineated alteration zones defined as Inner (in the alaskite),
Middle, and Outer. The zones generally can be described as follows: Inner (core) = potassic and
quartz/sericite; Middle = mixed potassic-sericitic-propylitic, and Outer = propylitic. These workers
concluded from this zoning and other geological evidence that the Little Hills copper occurrence
represented the deep root zones of a classic porphyry system.

Some 20 years later, my renewed field interpretation of the alteration differs substantially from that
of earlier workers, including myself. The new interpretation can be introduced by this statement:
With the exception of alteration in the alaskite, there is no continuous or pervasive alteration zoning
present in the Little Hills area.

The Oracle Granite is an ideal homogeneous host rock for reflecting effects of significant

hydrothermal alteration caused by any hypothetical porphyry copper system. Careful search in the
granite failed to document any pervasive hydrothermal alteration, other than that expressed locally
along discrete structures. Except for these localized occurrences (See discussion below), biotite is



fresh and unaltered, and commonly occurs that way even when intimately associated with
disseminated sulfides.

This lack of alteration also applies to the strong zone of EW quartz-copper veins which form the
northern branch of the Y-shaped geochemical anomaly (Fig. 2). Fresh biotite, without signs of
potassic alteration, occurs right up to vein contacts.

As noted above, evidence for significant potassic alteration in the Oracle Granite are also lacking.
No obvious secondary biotite is observed, except for what has occurred in the transition gneiss by
processes of mylonitization and recrytallization. In rare localized outcrops or road cuts, the Oracle
Granite where well mineralized and/or where intensely intruded by alaskite, takes on a somewhat
lightened or pale pink color, possibly due to feldspar replacement. Some of this may be owed to
contact metasomatic effects; regardless, such alteration is not sufficiently extensive to represent any
potassic zone of a porphyry copper deposit.

The following kinds of localized alteration were observed in the Oracle Granite.

1. Pervasive coarsely crystalline sericite (muscovite) within and as selvages to quartz and quartz-
sulfide veins. Adjacent to major (5-50 ft-wide) veins, sericite selvages attain substantial widths (up
to 50 ft); with small veins and veinlets, sericitization is correspondingly diminished.

2. "Disseminated" chlorite (after biotite) and muscovite in close spatial association with
sulfide/quartz mineralization localized in disseminations and hairline fractures. This alteration
occurs on a very small scale with unaltered biotite also present, even in hand-sized samples.

3. Restricted areas of more pervasive propylitization where biotite is altered to chlorite, and epidote
appears replacing plagioclase and on fracture surfaces. This alteration was noted, affecting perhaps
up to 50% of the rock at traverse sites 6, 13, & 18 (Fig. 1).

4. Propylitic selvages to pyritic hydrofractures. Biotite has been chloritized adjacent to pyrite
veinlets, affecting up to 50% of the Oracle Granite, through a wide area north of the copper
mineralized zone in section 4 (Fig. 1). This alteration is rigidly structurally controlled as selvages to
WNW-striking joints. Where jointing becomes wider spaced, fresh biotite occurs between the
hydrofractures.

Within the alaskite, alteration is more consistent and pervasive (Durning's core or Inner zone), and
consists of coarsely crystalline sericite (muscovite), closely associated with an abundance of quartz
veins cutting the pluton(s). The sericite occurs in the veins and as alteration envelopes adjacent to
veins. Veining is sufficiently intense to effectively result in most of the host rock being sericitized
or bleached to some extent.

Secondary feldspar alteration noted by Durning and Davis (1978) may be present; however, I
believe some or all of it is related to late stage magmatic quartz/feldspar diking and not
hydrothermal processes associated with sulfide mineralization. 4

In only two localities, was fresh biotite noted in the alaskite. This occurred in small several meter-
sized areas along traverse intervals 14 and 31 (Fig. 1).




FIGURE 1

SKETCH MAP OF LITTLE HILLS PROSPECT AREA SHOWING RECORDED
FIELD DATA. Traverse numbers are circled and correspond to field notes
contained in Appendix ). Principal litholigy contained in mapped area consists of
Precambrian Oracle Granite which has been left uncolored. Alaskite intrusions
are shown in purple. Dikes of rhyolite, latite or quartz latite are shown in orange.
Dikes of fine-grained, porphyritic monzonite(?) which cut sulfide/quartz veins are
shown in dark green. Quartz veining is shown by red lines. Multiple
hydrofractures containing pyrite, chalcopyrite and/or quartrz are indicated by the
following symbol: & -

Fault or shear zones are colored blue. Mylonitic foliation is shown by standard
symbol along with direction of lineation or slickensiding. The trace of the Mogul
fault occupies the major WNW-trending drainage with road along it.

The EW-trending zone of steeply north dipping quartz-copper veins is shown in
pink. The area of possible chalcocite mineralization, as suggested from limonitic
capping, is demarked in yellow.



FIGURE 2

GEOCHEMICAL MAP OF COPPER OVER THE LITTLE HILLS PROPERTY . Data
supplied by Cambior. In orange is shown generalized outcrop of alaskite with highly
anomalous copper fringing this intrusion in Precambrian Oracle Granite.
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APPENDIX 1

FIELD NOTES TAKEN DURING PROPERTY EXAMINATION
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APPENDIX 2

COPIES OF CONOCO DATA ON THE LITTLE HILLS PROPERTY
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(b) A near surface swarm of subparallel quartz-chalcopyrite veins trending
ENE-E out of the area of propylitic alteration. (TARGET 2).

(c) As copper axide or mixed axide-sulfide in a narrow (200-500+ feet)
surface zame along the Mogul fault zame. (TARGET 3).

Owr wark cantinues to support a viable multiple prospect objective at Little
Hills which requires additional drilling to adequately test. :

an exi land problem can be it is recommendsd that we negotiate
a venturs contract with Amax proceed with the drill program to be

described in this memo.

The land probleom is one of remnegotiating presently untenable opticn terms
uthueceo?opammmﬂmpaumdmmamgmum fault) and
Kowalewski (SW} of ssction 4). McGee's claims are indispsnsable in testing
Targsts 2 and 3. Kowalewski's i section is less critical and would be nseded
anly if a deep test of cutcropping propylitic alteration narth of the fault
becomes Justified.

Explaration Targeta
The specific targets, 1, 2 and 3, are discussed in more detall below.

Target 13 The arcuate-shaped zme of propylitic alteration (based on >50%
chlaritization of ferromag minerals) centered on DDH-11 and which includes
DDH 7, 8, 9, 6=1 and 4~2 is generally pervasive in three dimensioms.
Mineralogically this alteration closely resembles propylitization surround-
ing the Florence arebody. Similarities in copper content, magnetite, chlore
ite, epidote, pyrite, sericitiszation of plagloclase and carbomate are strike
ing. The lack of secondary K~epar or biotite indicates that the alteration
cannot be confused with extranecus deuteric effects or ths deep hydrothermal
lateration carresponding to relatively barren root zones of prophyry deposits.

The alteration is best developed in Oracle quarta monzonite and a hybrid
gneiss. Within the altered zome, however, propylitization is weak to absent
in a slice of Pinal schiast against the fault and in a body of PG alaskite
Just to the narth. (Notes the alaskite does bear sericite and disseminated
pyrite).. These rock types may not have been favorable chemically far re-
ceiving alteration and disseminated copper mineralization equivaleat to
that developed in the Oracle rocks. ‘

Target one is based on the assumption that the propylitic alteration is
marginal to a major copper porphyry deposit at depth. If cur interpretation
of local-regimmal structure and gealoglc history is correct, some degree of
eastward tilt is present. Such tilting would result in a vertical slement
(1.e., a porphyry copper body) having a plunge toward the southwest. Pro-
vided the envisioned parphyry body were emplaced alang the pre-existing
Mogul fault zone at its intersection with the ENE San Manusl-Kalamazoo
intrusive zane, a cancept samewhere between the two extremes shown in Figure
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1 would result. For either cancept, a deep drill haole (+ 3000') Just
south of the Mogul fault to test the footwall is called far.

Target 2: The ENE-E trending zome of quartz-chalcopyrite veins produced
the high geochem ancmaly passing through DDH 9, 10 and 13 and probably
also cantributes some to the values in holes 7 and 8. The veins vary from
about 6 inches to mere silica coated joint surfaces. The average is about
4 inches. They are high in chalcopyrite relative to pyrite but the distri-
bution of sulfide is often erratic along the vein. The vein swarm measures
perhaps 1000 feet by 3000+ feet on the surface. Vein density in this zome
is around 1 vein per foot, however, in places (i.e. around DDH 13 and just
south and north of DDH 9)it attains 1 per 6". The veins dip moderately to
steeply north near hale 13. They are vertical to south dipping from narth
of hale 9 toward the Mogul fault. :

It 1s significant that the vein zone passes from propylitically altered
rock near the fault through unaltered Oracle granite to the east., In un-
altered rocks, sulfides are largely confined to the quarta veins themselves.
Thus the vein swarm may represent a zane of primary hydrothexrmal leakage
from the buried parphyry of Target 1.

The shart angle hale 13 (P.D. 125') ylelded 0.3 to O.5#% copper for 60 feet.
It cut across the dipping veins. Mare and dseper drilling is justified in
this zcne to see if a decent tannage of surface mineralizatiom (amenabls to

. open pit mining) can be proved up which approaches 0.5 Cu. To “achieve

this grade the estimated vein density should be less than 1 per 1 foot.
Mapping to date would tentatively indicate at least one acme of about 2000
by 500 fest with this vein density.

Target 3: Copper axide and sulfide mineralization in a narrow zone along the
Mogul fault has been mined at the Little Hills and Azurite mines., At the
Little Hills rmine a figure of é million tons of O.4k% Cu. as cxide comes

from McGee., Amax feels this to0 be a maximum figure at best. Nevertheless,
Magma Copper Campany's angle holes probing the footwall beneath the hanging
wall of the Mogul fault did encounter mixed sulfide—oxide mineralizatimm.

The copper was adjacent to the fault in the Little Hills-Azurite mine area
at depths of 250 to 650 feet.

Considering the future acid surplus and thus the increasing favarabillity of
axide (plus sulfide?) copper are, one explaration objective should be a
short haole evaluatioan of the Mogul fault zone. This objective is consid-
ered especially attractive provided either or both targets 1 and 2 mater-
ialize. The implementation of exploration (i.e., drilling) to test Target
3 is therefore not considered vital until after work on the first two tar-
gets 1s well underway and evaluated. Should targets 1 and 2 not pan out,

a final action plan for exploring for leachable are can be made.
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Phase I Recomendations

Provided the McGee and Kowalewski options can be aextended and a feasable

isoint-ventm agreement worked ocut with Anax, the fallowing Phase I progran
suggested. :

I. Geology

A.

C.

mepingisreqnirodintheareamnmé-lgoﬁ-e, K-1,
4=1 in arder to establish with greater certainty the > chlori-
tization boundary across the north and west parts of the prospect.

A bit were wark 1is justified in the sastern extrene of the mapped
area t0 deterwine what happens to the quartz-chalcopyrite zcme.

Considering that faulting of the deep porphyry target way have dis-
placed it deep in the hanging wall to the south, geologic mapping
and geochem sampling should be carried at least a mile south of
the Mogul shear zcne (see Figure 1).

II. Geophysies
A, Mare IP may be necessary south of the Mogul fault. This necessity

will depend on results of Phase I drilling.

B. Downhale IP could prove useful in any deep hale (i.e., + 3000!)

in eonjunction with alteration towards locating a second deep test.

III, Additional Claim Staldng

Mare groumd is needed south of the Mogul fault. A mile strip south
of the structure should be covered through sections 8 and 9.

Iv. m‘ﬂ.'l.ing
The following 4 holes are recomended. The drill plan is to first probe

al the Mogul fault in the high copper area befare positimn-

deeper
ing a deep (3000') test of Target 1. Concurrently, 2 holes in the
Target 2 area can be acheduled.

A.

B.

Deepen DDH #8 from ~-300 feet to 1500 feet, to test the continu-
ation of 0.2+ Cu mineralization and search for higher grade al-
teration at depth.

DDH #14: In the vicinity of DDH 12 appraximately 500-1000' south

of the trace of the Mogul fault, drill ~1500 feet to penetrate the
fault and probe footwall mineralization in the transition gneiss

and Oracle granite.
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Ce DDH #15: With encouragement in hale 14, move to the WNW in the
hanging wall (500~1000' south of fault) and drill 1500 feet prepared
t0 carry hole to 3000 feet if necessary. This hale would test
Target 1 bensath the fault in the center (based on present expo-
sure) of the pervasive praopylitic hale, Positioning of this hole
gt:mtingantupmpndwmaeldrm“mumdmfm and IP

D. DDH 16 and 171 Two 1000 foot angle holes in
to test Target 2. These would cut acrcss the
igzed structures and be placed perhaps in the areas of high and
moderate vein density.

?
¢
iE

Cost BEstimate
1. miﬁs -7 dm $ 3'@.&
2¢ Geochemistry 800.00
3. Drilling (Based on the following costs)s
0 - 500' 8,00/f%. 1500 = 2000*  9.50/ft.
500 - 1000* 8,50/f%. 2000 - 2500° 10,00/ft.
1000~ 1500' 9,00/f%. 2500 - 3000* 10.50/ft.
Hale #8 (12007) $10,350.00
Hale #14 (1500° 1%,750.00
Hole #15 (3000) 27,750.C0
Hale #16 %mg 99250.00
Hale #17 (1000 94250.00
Direct drilling costs  $69,350.00
Water truck 1,000,00
Dozer I,ZW.OO
Aﬂ!ﬂm 5.&0.(!)
Mud ‘ 2,000,00
he Contingencies @ 10§ (envircnmental expenses, etc.)- 8,235.00
Grand total $90, 585.00%

"ote: This figure compares with an estimate of appraximately $64,000.00
(excluding land costs) spent thus far on the Little Hills prospect by Amax.

We Ae Rehrig
Geologist

pv
Enclosure
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