CONTACT INFORMATION
Mining Records Curator
Arizona Geological Survey
3550 N. Central Ave, 2nd floor
Phoenix, AZ, 85012
602-771-1601

http:/ /www.azgs.az.gov
inquiries@azgs.az.gov

The following file is part of the Cambior Exploration USA Inc. records
ACCESS STATEMENT

These digitized collections are accessible for purposes of education and research. We
have indicated what we know about copyright and rights of privacy, publicity, or
trademark. Due to the nature of archival collections, we are not always able to identify
this information. We are eager to hear from any rights owners, so that we may obtain
accurate information. Upon request, we will remove material from public view while we
address a rights issue.

CONSTRAINTS STATEMENT

The Arizona Geological Survey does not claim to control all rights for all materials in its
collection. These rights include, but are not limited to: copyright, privacy rights, and
cultural protection rights. The User hereby assumes all responsibility for obtaining any
rights to use the material in excess of “fair use.”

The Survey makes no intellectual property claims to the products created by individual
authors in the manuscript collections, except when the author deeded those rights to the
Survey or when those authors were employed by the State of Arizona and created
intellectual products as a function of their official duties. The Survey does maintain
property rights to the physical and digital representations of the works.

QUALITY STATEMENT

The Arizona Geological Survey is not responsible for the accuracy of the records,
information, or opinions that may be contained in the files. The Survey collects, catalogs,
and archives data on mineral properties regardless of its views of the veracity or
accuracy of those data.


http://maps.google.com/maps/place?q=Arizona+Geological+Survey&cid=17499330617712548165�
http://maps.google.com/maps/place?q=Arizona+Geological+Survey&cid=17499330617712548165�

Lﬂw/wc_z// |
W@ (s MYy /z&.

o~ . Tt et
hﬁl {F dervesd (0\5 +
{wM/ and F[‘”'L uf tle

| wn &5 Of the clheleowte

b{mv\f{ﬁ’é w~ & 74 AR

Fopo W e

Sectisn /8
T3S, RIE |

g ]

Xf/ 2 AN

K@fm&r{ J@n - cﬁzém//,\/ |
M & pans P
(02) prpe . v

>

¥ lu + A« f0



R

[( |/q Nellow) Troter Troow = b Bl GO 8¢ 959y

L Lot 22&( ey N Hart T e on 417{—' Mw‘@‘ﬂ

Z\C&wl'?q » & . W) fiah wg W Y TRy
(W?ﬁ oo w»di«w} G~ L Prods J~19,

S wdong o dihe Pl et (7‘0—(9(/1’\—«%\2\}6(
{5 JZ&:E i et Y/w(‘.,(',&, ( tb"}.,\/a:.‘;-..\ \,J/ a-t',/m

k)

ﬂ/lsw’ — f‘u-{ -vf ;t/ét,{‘/L ”"’{J ‘)

(. : ..j/w-jw MMMM@U«&&%W%M«E W“"’V‘W/x/
' .f/%«r?:«;q z:o‘.? Wil got” et o [wL\VJé

il ) I

/- Tauw/w Jobws ~jcom e bee Gosr) 2703324

0

‘6

B

<)

-9

A "

P \/ﬁ VWb fx P
-8

-

-S

8

B¢ (/ww(/b O% MZ,JQ&{W W«J‘(A«P'w/u ’i;m,a/«;évaé@g/
-9 W\, ATAC T %QM/\ Wv\c) Mﬁm/ 7

8

P L~ 3L e UL epeond e

P el (oo ol - Ty T et et ctad
L@ WV‘CO MMMT@O'JM*P M/‘@ l“”"’f‘t) 5—7“"\

Lo f’“”“
Qul \,@AA& o e e = S (eskezpdit

,0
.} ,%thww MH WMWWMEW{MLWI
:g MJM vamﬂ] - 280 W‘ﬁ%ﬂ\ Mfmwwidw/—w [,

; 27038

o Mot ambogy - Ko-ticbes! — gt bublgad - @705
9*"’”
%1’/






YL EERREEK R B & XK

) = (///f vt %‘oﬁ\éql SW\\’“Z (900 SHI - (_963)

t/@pw*w- M’G i Ho Mt Lgr
0?) b23 1312 =290 q200
I st

@/W/m@esd 190 “ 1313 Ui Kobbonolt® — fConn e bt
— Vo ook \7 Vindvwed oot Y8 (omimed —
«—W\UP(‘\\/Q.W aeer)JuN sdzw‘fv'y ™ pi'&iflﬂwy\
Tl o KM e T T Lol Yoo,

**ﬁa(;»w Qoaf bk %mﬁ(«; <o

LS ek Dleem Q) 722- 4343
% }@\J,v(, (b
é//{ \ﬁ’ﬂoww{ (e, M- 5,2417, M,(/;;(
| e L o
T/]?@o?)zss-}zm\,um o Upols, Kontbuinot = Conm.

—[fout- e ) g Komg ot e

—

soel ot Lt —
\-’/ ]
ol N foxibs65 (605 )B3S - 5420 ol pok st

b)§ Brth Db, Gl Sy (65)677- 5915

vlw MMM

L//(&JG-L&}{.M (a3 ) f6t-261

W ’%@ ,ﬂm"TAm-TZJ-'GQ
(O//( PRI oY O QN mu,@wkwmmm
R R o o ooy 1
., - rrgpted,







295
\. TUCSON S
; % |
1 L | |
l 3/ Joroene |
\ '~\ ’LICSDM. i
T RED MOUNTAM |
SAN XAVIER \ e :
% - l f
PIMA - MISSION A¢ — " 22 !
% / | |
i
! [ !
TWIN BUTTES 4 ,:S ! » ‘
SIERRITA | b,
4 ¥ l |
ESPERANZA| & ) !
w .
y i |
}5 2 1
- >
/e $ |
5 PIMA COUNTY 1
T"'"—'{'l"_'_'"_' < SANTA CRUZ COUNTY —1
< 1
! ! |
: | l N - ! '
‘ - 7 ) [ :
| | ! /e ' 3
\ ' { / "Qo l x }
l \ PATAGONIA _ ' Z X
; ! S /. . ~ | 8 '
F — Y s ‘/2627 MOUNTAIN: »
? ~.._/ < N S N %, | @ “, !
: \f‘h ) h o - “s ‘I, !
: < Y v w e H
v, (o] 4 d '
' ~, "o%»;.s <\ l o %, ‘
~ ~. % { | i
: ' :
~ -~ NOGALES ‘) ARIZONA U.S.A. ‘
\——-J.——---—_\———--—--— (P, o i o 2 e £
- SONORA MEXICO i
~ ; i
\ %0 ;)
%% [
1-'0 \ |%
\ o
) A
N % 4 i
b
N
2, MILES i
"c ° 5 10 15 | i
%, T e s f
KILOMETERS
3
cananea X
1"t

Index map showing the location of the Red Mountzin porphyry copper deposit.
Atter RM. Corn, Economic Geotogy, Vol. 70, No. 8, Dec. 75

Fig. 1.

assemblage to a biotite-orthoclase-anhydrite-magnet-

with depth are most obvious (fig. 5). Lateral zoning
2t depth, which is a critical guide to ore, is much
—ore subtle and to date has been best quantified by
thin-section studies (fig. 6).

The strong vertical alteration zoning recognized
it Ped Mountain is partly controlled by differences in
Tock types with depth. Near the center of the system,
the tuff unit is intensely altered to an assemblage of
Wuartz-sericite-pyrite-kaolinite-alunite. The seri-
§1te centent increases with depth, whereas the content
of kaolinite and alunite decreases. At the tuff-

indesite contact, the assemblage abruptly changes to
duértz-sericite-chlorite-pyrite with minor hematite
¢ With the exception of outlying Hole
;™% the pyrite content rapidly decreases in depth
;;rOUQh the upper part of the andesite unit (fig. 7).
} e alteration assemblage further changes with depth

1thin the andesite through a biotite-magnetite-pyrite

ind kaolinite.

]

jte-chalcopyrite assemblage. Within the felsite-
Jatite unit, the assemblage 1is orthoclase-quartz-
anhydrite-chalcopyrite-biotite. The alteraticn within
the porphyritic rocks is generally reflective of the
adjacent intruded rock and depth. It is expressed by
a quartz-sericite-pyrite-kaolinite assemblage at shal-
low depths and an orthoclase-anhydrite-biotite-chalco-
pyrite assemblage at greater depths.

The lateral changes in alteration are much more
subtle. At the surface, hypogene alteration is
strongly masked by supergene effects but is discern-
ible. Within the tuff unit, the lateral zoning is
expressed as a central core area of more abundant
sericite, quartz veining, and limonitic stain (fig.
3). Outward from the core area, a more argillic zone
js characterized by abundant clays and alunite with
less sericite, silica, and iron. The transition from
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cericitic-argillic alteration within the tuff unit to
propylitic alteration in the surrounding andesite unit
to the rcrtheast, east, south, and southwest appears
tc be partly due to change in rock type. The sugges-
tion is that the alteration mushroomed or extended
farther laterally from a mineralization center in the
tuff unit than in the underlying andesite unit. With-
in the andesite unit on the west and northwest flanks
of the mountain an intense superqgene argillic altera-
tion is superimposed directly upon hypogene biotite-
magnetite alteration. Within this area of relatively
low original pyrite, chalk turquoise was formed as the
more comngn supergene copper mineral within the argil-

lized andesite. i
At depth, the central core area is marked by an

orthoclase-quartz-biotite-anhydrite alteration mineral
assemblage. There is a general decrease in the amount
cf these minerals outward from the core area with
increasing amounts of sericite and chlorite. This is
illustrated on figure 6, which was developed from a
study of thin sections obtained from selected holes
between elevations of 2,000 and 2,500 feet.

Father out, as seern in Holes 157 and 161, a bio-
tite-magnetite assemblage is recognized in the ande-
site unit. In Hole 157, this assemblage changes to
biotite-orthoclase in the felsite-latite unit. Al-
though the assemblage is potassic, the intensity of
the potassic alteration appears much less than that
recognized in the core area of the deposit. Locally,
late quartz-pyrite veinlets enclosed in sericitic
envelopes cut the previously described alteration
features.

Figure 5 illustrates in cross section, my concept
of the major silicate alteraticn features at Red Moun-
tain; that is, a large early zone alteration system
that accounts for most of the alteration recognized at
the surface. The primary porphyry copper deposit lies
in the potassic zone of this large early system. The
alteration associated with the primary deposit has
been superimposed on the early alteration system and
zoning is similar to that described by Lowell and
Guilbert (1970) and Rose (1970). It is suspected that
the two silicate alteration systems are closely re-
lated in origin and time with the porphyry copper
phase representing a late but more restricted event in
the development of the complex Red Mountain hydrother-
mai system. The sulfide distribution data also clear-
ly point tc two distinct alteration phases as does the
fluid inclusion data of Bodnar and Beare (1980).

Sulfide Distribution

The principal sulfide minerals at Red Mountain are
pyrite and chalcopyrite. Secondary chalcocite is
present, particularly in the blanket deposit. Bornite
has been identified in deep holes near the center of
the system and enargite in the upper part of holes
overlying the deep orebody. Small amounts of molyb-
denite, tennantite, galena, and sphalerite have been
identified locally.

The sulfide content of the rocks at Red Mountain

has been estimated during core logging and in the deep
hcles has been determined on the basis of sulfur and
sulfide sulfur assays.
. For the purposes of the sulfide distribution stud-
ies, it has been assumed that pyrite and chalcopyrite
are the only significant primary sulfide minerals in
the Red Mountain system. The amounts of each below
the zone of secondary enrichment are calculated from
copper and sulfide sulfur data by assigning the amount
of sulfide sulfur needed to convert the copper present
'n an interval to chalcopyrite and assigning the re-
maining sulfide sulfur to pyrite. Sulfate data have
begn converted to anhydrite equivalents where anhy-
drite is recognized in the deep drill holes.
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The sulfide data have been assembled and posted in
several different manners on plans and cross sections;
that is, by rock type and as various elevation inter-
vals. Most revealing are the bulk data when assembled
and posted at elevation intervals of 500 feet or more.
In general, plans and sections have been prepared
chowing pyrite, chalcopyrite, and total sulfide (com-
bined pyrite and chalcopyrite) distribution, and py-
rite to chalcopyrite ratios. Pyrite and total sulfide
maps and sections are reflective of each other, and
maps and sections showing pyrite distribution are not
included in this report.

Plan illustrations accompanying this report show
relative bulk chalcopyrite (fig. 8), total sulfide
distribution (fig 9), and relative pyrite to chalcopy-
rite ratios (fig. 10) between elevations of 500 and
1,50C feet. A1l three maps show the same basic pat-
tern and closely match the silicate alteration pattern
shown in figure 6. Although drilling has yet to out-
Tine the entire system, available data indicate an
elongate but nearly classic copper-sulfide shell.
Thus all three plans, and in particular the ratio map
(fig. 10), are useful in indicating where a drill hele
Ties within the system.

Cross sections prepared from the sulfide data,
that is, data assembled at 500-foot elevation inter-
vals, not only confirm the picture developed in plan
but add to it. Total sulfide and chalcopyrite data
have been assembled on Section A-A', which passes
through the core area of the lower sulfide system as
well as outlying Holes 157 and 158 (figs. 7 and 11).
The section showing total sulfide distribution (fig.
7) clearly demonstrates a two-part system. A large
primary sulfide high, mostly pyrite, is recognized
near the surface in the upper parts of the central
drill area and in Hole 158. This pyrite is within and
generally an integral part of the intense quartz-
sericite alteration assemblage recognized at the sur-
face. The section also suggests that Hole 157 lies in
the core area of the large primary sulfide system and
would account for the potassic alteration recognized
in the hole. It is also apparent that the strong iron
oxides recognized on the upper western slope of Red
Mountain (fig. 3) are related to the upper sulfide
system.

The copper system recognized at depth in the cen-
tral drill area and shown on the sulfide distribution
and ratio maps (figs. 8, 9, and 10) is also apparent
in the cross sections showing total sulfide and chal-
copyrite distribution (figs. 7 and 11). Although the
amount of total sulfides in the lower system (fig. 7)
is less than that in the upper system, it is clear on
figure 11 that the copper is associated with the lower
system. Further, it is apparent in sections that the
lower sulfide system closely follows the central area
silicate system, and like the silicate system, is
superimposed on the earlier and larger system.

THE ORE SYSTEM

For discussion purposes, the Red Mountain deposit
is divided into three separate and distinct parts:
(1) an upper-level chalcocite blanket deposit, (2) a
deep-level bulk sulfide deposit, and (3) a breccia
pipe deposit within the core area of the deep porphyry
copper system.

Chalcocite Blanket

Chalcocite is recognized along fractures and as
coatings on pyrite grains from the surface to a depth
of 2,500 feet or more. Much of the chalcocite appears
to be concentrated in a flat blanketlike deposit near
an elevation of 5,000 feet and within the high pyrite
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zone of the early alteration system (figs. 10 and 11).
As currently defined, the blanket ranges in thickness
from 15 to 150 feet. It appears to be in the process
of being destroyed by weathering and erosion. The
deeper scattered chalcocite showings, which are usual-
ly controlled by fissures or shears probably represent
recent copper migration.

The chalcocite blanket almost directly overlies
the deep porphyry copper orebody (figs. 3 and 11).
The distribution of copper above the deep porphyry
copper system, as reflected by the relative copper or
chalcopyrite values shown in figure 11, suggests that
the blanket was formed by enrichment of a protore halo
or plume extending at least to the present surface, or
5,000 feet above the main ore system. Pyrite from the
early phyllic zone undoubtedly played an important
part in the formation of the blanket. Not only did it
provide a favorable host environment for deposition of
chalcocite but also is the primary source of acid for
the secondary enrichment process. Also, Bodnar and
Beane's (1980) description of late-stage mineraliza-
tion in a quartz-pyrite veinlet containing minor chal-
copyrite and galena in a surface sample, RM 11, is
evidence that the ore-stage primary mineralization
extends far above the main deposit.

Deep-level Bulk Sulfide Deposit

The zone of deep-level porphyry copper mineraliza-
tion at Red Mountain is an integral part of the copper
shell as recognized in the alteration and sulfide
study. Holes 146, 165, and the deeper parts of Hole
144 describe the low-sulfide, low-copper core of the
system. A low-sulfide, low-copper tail extends from
the core and is recognized in seven holes, 133, 135,
154, 147, 143, and 152. A breccia pipe is defined in
Holes 148, 148B, 148C, and 155 and lies within the
elongate tail area.

Nine drill holes are immediately peripheral to the
core area and the elongate tail, and it is in the area
of these nine holes that most of the deep-level copper
outside the breccia pipe occurs. Seven of the nine
holes contain thick and/or higher grade ore intervals.
Ore is recognized on both the west and east limbs of
the copper shell (fig. 4).

Much, if not most, of the deep-level copper occurs
as chalcopyrite along veinlets and fractures, and only
a small amount occurs as disseminated grains. From
work to date, it is obvious that the area of the cop-
per shell is not uniform in grade and not every where
of interest. Local controls and structure apparently
played an important part in copper mineralization
within the shell area. For example, chalcopyrite
enrichment is noted along both sides of andesite-
porphyry contacts in several holes.

148-155 Breccia Pipe

The 148-155 breccia pipe recognized at Red Moun-
tain has many features common to mineralized breccia
pipes at other porphyry copper deposits. It is per-
haps the deepest copper-molybdenum breccia pipe pres-
ently known anywhere in the world. Not only is it of
potential economic interest because of the higher
grade ore associated with it, but it is also of con-
siderable scientific interest because of its depth,
position within the system, and the mineralization and
alteration associated with it.

The Dyna-drill has been used to control the direc-
tion of drill holes for a better evaluation of the
pipe. In all, four holes (148-148B, 148C, and 155)
have intersected the pipe (fig. 12).

The 148-155 breccia pipe, as envisioned from
drill-hcle data, is shown in plan and diagrammatic
section in figure 12. Although in part diagrammatic,

the plan and section represents a reasonable interpre-
tation based on drill-hole intercepts within the pipe
and the confining restrictions of adjacent holes. |p
plan, the intercepts in Holes 148 and 155 are about
800 feet apart and define the minimum dimension of the
long axis of the pipe. The pipe has been assigned 3
long axis of 1,100 feet. The section better illus-
trates the available information. As shown, the top
of the pipe is at an elevation of 1,750 feet or ap-
proximately 4,000 feet below the surface, and ore has
been exposed over a vertical range of 1,300 feet,
Hole 148 bottoms in ore within the pipe near sea-level
elevation.

As mentioned before, the 148-155 pipe lies within
the high-potassic, low-sulfide, and low-copper tail
extending southward from the core of the deep porphyry
copper system (fig. 1G). The alteration within the
pipe is separate and generally distinct from that of
the surrounding rock. This is well exemplified in
Holes 148B, 148C, and 155. These holes enter the pipe
near its top from an area of low-sulfide, low-copper,
and strong potassic alteration. At or within-a few
feet of the pipe contact, alteration abruptly changes
to phyllic with abundant sericite and up to 30 percent
by weight of pyrite. Strong phyllic alteration per-
sists near the top of the pipe but gives way to potas-
sic alteration with depth. Only in Hole 155 is a
significant amount of possible mineralization leakage
recognized above the pipe. Although the pipe contact
is this hole is sharp and distinct, bands of pipe-type
mineralization are evident for 40 feet above the pipe.
Shears with chlorite, sericite, and quartz-sulfide
veinlets similar to pipe mineralization are recognized
up to 775 feet above the pipe.

Unlike many breccia pipes described in the litera-
ture, the mixing and movement of fragments great dis-
tances up or down the pipe has not been recognized in
the 148-155 breccia pipe. Although fragments are
broken and rotated, the composition of fragments, with
but a few exceptions, appears to be similar to that of
fragments in the immediate wall of the pipe. More
detail is needed to substantiate this observation. It
may also be noted that neither the contact between and
andesite and felsite-latite units nor the thickest
hornfels horizon appears disturbed or distorted near
the breccia pipe.

The ore breccia generally consists of angular
fragments of felsite and andesite in a matrix of or-
thoclase, quartz, anhydrite, chalcopyrite, anc pyrite.
Sericite is abundant near the top and is also recog-
nized close to the sides of the pipe in deeper inter-
cepts. Calcite, molybdenite, and a dark-gray sulfo-
salt, tentatively jdentified as tennantite, are acces-
sory minerals. Breccia fragments are commonly an inch
or less in diameter. The largest fragment recognized
was 18 inches in diameter. Open vugs are common.

_ A distinctive unbrecciated but altered and miner-
alizea quartz-eye porphyry intrusion occurs within the
breccia pipe. Drilling intercepts, up to 65 feet
long, suggest a dikelike structure. Brecciated frag-
ments of the quartz-eye porphyry are recognized out-
side the main intrusive body but always near its mar-
gin. Sericite is the most common alteration product
in the intrusion and and in areas of the pipe near
where the intrusion is recognized. Within the intru-
sive body, the sericite is relic after plagioclase and
biotite phenocrysts and also occurs as a major con-
stituent in the altered fine-grained groundmass.
Pyrjte and chalcopyrite generally occur as fine dis-
seminated grains within the intrusive body. These
minerals are not nearly as abundant in the intrusion
as in the brecciated areas of the pipe and generally
constitute from about 1.5 to 3 weight percent of the
rock. Though variable, the amount of pyrite generally
exceeds the amount of chalcopyrite.
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k definite enrichment of ccpper, molybdenum, and
silver is recognized at the pipe margin, particularly
in the deeper intercepts. The enrichment is related
to the concentration of chalcopyrite- and molybdenite-
rich sulfide Tenses at the margins. The grade of
copper at the margins of the pipe is from 1.8 to 4.8
times that in the core area of the pipe. Molybdenum
enrichment at the margins is ten times, and silver
‘rom two to four times that of the pipe core.

The silicate alteration and sulfide distribution
pattern recognized in the pipe, though different in
scale, is much the same as that recognized in many
large porphyry copper systems, that is, a core area of
strong potassic alteration with lower sulfide content.
This is followed upward and to a lesser extent outward
toward the pipe margins by a phyllic zone with in-
creased sulfides. The suggestion is that the pipe
itself may represent a more intense but miniature
zoned porphyry copper system superimposed over the
main or bulk phase of porphyry copper alteration and
mineralization.

DISCUSSION

Silicate and sulfide alteration patterns have
proved a useful guide to ore at Red Mountain. In
particular, the use of copper and sulfide-sulfur assay
data to estimate and study the approximate distribu-
tion of pyrite and chalcopyrite within the compliex
alteration zone has proved a valuable tool to define
the deposit and as a guide for exploration.

The recognition of three separate, major, and
distinct hydrothermal events at Red Mountain is be-
lieved significant. All three pulses appear to be
closely related in time and origin to each other and
to porphyry intrusions. The indicated sequence of
hydrothermal events starts with the development and
formation of a large, zoned, and essentially copper-
barren silicate-sulfide alteration system, followed by
at least two distinct alteration and copper-mineral-

Fi9. 12. Flan map and diagramatic cross section, looking northeasterly 148—155 breccia pipe at Red Mountain, Arizona.

ization pulses. Each of these later pulses is more
restricted and intense and formed a higher-grade de-
posit than its predecessor. This suggests that dif-
ferentiation in the magma chamber may have played an
important role in the segregation and enrichment of
copper for the late-phase hydrothermal fluids.

More work is needed to confirm and expand on some
of the implications and observed relationships in the
145-155 breccia pipe. Whereas the pipe contains open
vugs, most evidence indicates that it formed with its
top many thousands of feet below the surface. The
presence of both brecciated and unbrecciated, altered,
and mineralized quartz-eye porphyry within the pipe
attests to the interplay between intrusion, breccia-
tion, alteration, and mineralization. One suggestion
is that volatiles or fluids from the magma may have
played an important part in brecciation as well as
alteration and mineralization in the pipe. A better
understanding of the processes that formed the pipe
would undoubtedly lead to a better understanding of
porphyry copper deposits.

In conclusion, it should be stressed that the
deep-level porphyry copper deposit at Red Mountain is
a plum within a large and complex altered zone. The
most obvious clue to the deep-level deposit is the
chalcocite blanket that was formed by the secondary
enrichment of copper in a low-grade plume that extend-
ed at least to the present surface, or 5,000 feet
above the deep-level deposit.
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ROAD LOG

Richard Ahern, Consultant
Tucson, Arizona

Russell M. Corn. Consultant
Tucson, Arizona

Fleetwood R. Koutz
ASARCO, Tucson, Arizona

Mileage
Cum. Inc.

0.0 0.0 START. Patagonia, Arizona, Post Office
at the junction of State Highway 82 and
county road leading to the San Rafael
Valley, Harshaw, and Lochiel. Good view
of Red Mountain on the right.

1.6 1.6 The Patagonia fault is exposed in outcrop
across wash. Fault zone consists of sev-
eral strands, with consolidated Tertiary
gravels on northwest and Meadow Valley
Andesite (72.1 * 3 m.y.) on southeast
side of fault zone. Bold outcrops on
southeast side of outcrop area are sili-
cified breccias along fault strand in
Meadow Valley andesite.

2.7 1.1 STOP 1. Road-cut exposures of Meadow
Valley Andesite. These exposures are
typical of many Meadow Valley exposures
outside of main Red Mountain alteration
zone. Would call attention to purple
color and propylitic alteration. In core
of Red Mountain alteration zone, andesite
is typically altered to a black, biotite—
magnetite-rich rock. Clay and limonite
are common along many fractures in the
exposures and quartz veinlets and manga-

nese oxiges may be seen along some of the
fractures.

4.7 2.0 STOP 2. Locations of Stops 2 through 8
shown on Figure 2. Turn off from San
Rafael Valley-Harshaw-Lochiel county road
onto road leading to Red Mountain. Will
transfer from bus to four-wheel drive
vehicles at this point. Outcrops in wash
ahead are generally propylitically al-
tered Meadow Valley Andesite. Local
bleach zones are mainly controlled by
linear structures. Clay, gypsum, ana
limonite are the most common minerals in
these zones.

5.2 0.5 STOP 3. View of southeast side of Red
Mountain. Would call attention to route
of road Tleading up mountain, talus-
covered landslide blocks and cliffs in
upper layered tuff unit. This upper
layered, altered tuff unit is much more
resistant to erosion than the underlying
andesite, and this accounts for the pres-
ent topographic high at Red Mountain.

7.1 1.9 STOP 4. At outcrop in altered tuff unit
5,000 feet east of alteration center at




Red Mountain (see figs. 2 and 3). Rock
is principally clay altered; also note
alunite veinlets. Stop is at about outer
1imit of visible sericite in Red Mountain
alteration zone.

STOP 5. At collar of Hole No. 158. Road
cuts and outcrops of altered tuff unit
+2,000 feet closer to Red Mountain alter-
ation center than at Stop 4. Note in-
crease in sericite and pyrite (2 to 2.5
wt. %) content over that at Stop 4.

See map figures 2 and 3 and cross-
section figures 4, 6, 10, and 11 illus-
trating geology, alteration, and sulfide
changes at and between Stops 5 and 6.

STOP 6. Crest of Red Mountain ridge and
near collar of Hole No. 151. Road cuts
and outcrops of the tuff unit are inside
the area of relative abundant sericite
and iron oxides after pyrite. Adjacent
drill-hole data - show original pyrite
content of up to 18 weight percent and an

8.8

9.0

0.4

0.2
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average content of from 10 to 12 percent
(fig. 6).

STOP 7. At collar of Hole No. 148.
Road, drill-pad cuts, and outcrops are in
altered tuff unit, within zone of rela-
tively abundant sericite and iron oxide.
Note quartz and alunite veinlets in
drill-pad cut. Will discuss and point
out feature of deposit from viewpoint at
this stop.

STOP 8. End of Red Mountain tour. View
overlooking Hardshell or afternoon tour
area. Return down Red Mountain to STOP 2
south on Harshaw Creek Road to Harshw
Town Site (Lunch Stop). This is Stop A
of the Hardshell half of the field trip
guide as published in Arizona Geological
Society Society Volume XV (1984), "The
Hardshell Silver, Base-metal, Manganese
Oxide Deposit, Patagonia Mountains, Santa
Cruz  County, Arizona: a Field Trip
Guide," p. 199-217.
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CERTIFIED MAIL
RETURN RECEIPT REQUESTED

January 24, 1991

Mr. Gary Parkison, District Geologist
WESTMONT MINING INC.

4949 South Syracuse Street, Suite 4200
Denver, CO 80237

Re: Mineral Properties
Red Mountain Project (02-003-0000)
Santa Cruz County, Arizona

Dear Mr. Parkison:

Confirming our recent telephone conversation, we attach a Prospectus and
duplicate originals of a proposed CONFIDENTIALITY AGREEMENT (Form No.
5839M-AZ) involving the properties available for sale or joint venture on a
non-exclusive basis.

If the terms and conditions of this agreement are acceptable, then please
execute and date the originals and thereafter promptly return same to me in
the attached self-addressed and postage-paid envelope. Upon receipt we will
have the orignals executed on behalf of Kerr-McGee and return to you one(l)
fully executed original. If not acceptable, then please advise us of any
suggested changes.

Additionally, please advise us whenever you will want to schedule a mutually
acceptable date to review the data in our Oklahoma City offices.

If you have any questions, then please call either H. W. Holmberg
(405/270-3820), L. A. Robbennolt (405/270-3975) or me at 405/270-3326. Thank
you.

Sincerely,

KERR-McGEE CORPORATION
Minera Exploration Division

W. K. J , CPL
Senior

WKJ : vk(5839M)

attachments

J
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CONFIDENTIALITY AGREEMENT Q_D::.)

In consideration for and as a condition of the furnishing to you by Kerr-McGee
Corporation ("Kerr-McGee") of certain confidential and proprietary information
relating to properties in the _Red Mountain Project Area located in Santa Cruz
County, State of Arizona (the "Properties"), you acknowledge the confidential
and proprietary nature of such information and agree to hold and keep the same
confidential as provided in this letter agreement.

As used herein, the term "Evaluation Material" refers to all information that
has been or may hereafter be provided to you by Kerr-McGee concerning the
Properties, including without limitation, financial, engineering, technical, title
or other information, irrespective of the form of the communication.

You agree to exercise all reasonable steps to safeguard the confidentiality of
the Evaluation Material and not to disclose any part of it or any information
derived therefrom to any third person except to such limited number of your
employees and advisors as (i) may require access to the Evaluation Material for the
sole purpose of assisting you in evaluating a possible transaction with Kerr-McGee
concerning the Properties and (ii) agree in writing to preserve the confidentiality
of such Evaluation Material and to observe the other provisions hereof to the same
extent as you agree herein. Further, you agree that, prior to entering into any
agreement with any outside agent, consultant or advisor, you will inform Kerr-McGee
in writing of the name of such person for Kerr-McGee's review of any potential
conflicts of interest and approval, and you further agree that you will not enter
into any such arrangement that Kerr-McGee does not approve. You agree that you
will not copy or permit any of your outside agents, consultants and/or advisors to
copy any of the Evaluation Material without the prior written approval of
Kerr-McGee. Promptly upon the completion of your review of the information or upon
the request of Kerr-McGee, but in no event later than ninety (90) days from the
date hereof, you will return to Kerr-McGee all the Evaluation Material previously
furnished to you, together with all copies of any of the same made by you or any of
your employees or agents. Within such time period you will also destroy all notes,
memoranda, reports, and documents generated by you, your employees or agents
related to the Evaluation Material and/or any meetings or discussions concerning
same and confirm such destruction in writing to Kerr-McGee.

You acknowledge that the Evaluation Material is being furnished to you solely
to assist you in evaluating a possible transaction with Kerr-McGee related to the
Properties, and you agree that you will not use the Evaluation Material or any
information derived therefrom for any other purpose.

Also, you further agree, as a condition of your receiving this confidential and
proprietary information that for a period of three (3) year(s) from the date
hereof, mneither you, your parent company, if any, nor any affiliates or
subsidiaries of either will acquire, except by, through or under Kerr-McGee, any
rights, directly or indirectly, involving the lands and properties located within
the area known as "AREA OF INTEREST" depicted on the plat attached hereto as
Exhibit "A" which by this reference is incorporated herein.

The term "Evaluation Material" does not include information, if any, which (i)
becomes generally available to the public other than as a result of a disclosure by
you or by other persons, including your employees and agents, to whom you have
disclosed such information; (ii) was available to Yyou on a non-confidential basis
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prior to 1its disclosure to you by Kerr-McGee, provided that such prior disclosure
and 1its non-confidential status are evidenced in writing and (iii) becomes
available to you on a non-confidential basis from a source other than Kerr-McGee,
provided that such source is not bound by a confidentiality agreement with
Kerr-McGee.

You agree to be responsible for enforcing the confidentiality of the Evaluation
Material provided, and you agree to take such action, legal or otherwise, to the
extent necessary to prevent any disclosure by any of your agents or employees. You
further acknowledge that Kerr-McGee shall be entitled to equitable relief by way of
injunction if you breach or threaten to breach any of the provisions of this letter
agreement. In the event Kerr-McGee deems it appropriate to initiate any action or
enforce your obligations hereunder, you agree to reimburse Kerr-McGee for all costs
and expenses, including reasonable attorney's fees, incurred by it in this regard.

Nothing contained herein shall be deemed to prevent the disclosure of any of
the Evaluation Material if, in the written opinion of your counsel, such disclosure
is legally required to be made in a judicial, administrative or governmental
proceeding pursuant to a valid subpoena or other applicable order, provided,
however, that you shall give Kerr-McGee at least ten (10) days' prior written
notice before disclosing any of the Evaluation Material in such a proceeding and,
in making such disclosure, you shall take all reasonable efforts to preserve the
confidentiality of the Evaluation Material.

You agree that neither you nor any of your employees or agents will, without
the prior written consent of Kerr-McGee, disclose to any other person the fact that
you are evaluating a possible transaction with Kerr-McGee relative to the
Properties.

You understand that Kerr-McGee makes no representation or warranty as to the
accuracy or completeness of the Evaluation Material. You agree that neither
Kerr-McGee nor any of its employees or agents shall have any liability to you or

any of your agents or employees resulting from your or their use of the Evaluation
Material.

If you are in agreement with the foregoing, then please sign, date and return
this letter which will constitute our agreement with respect to the subject matter
of this letter.

By

H. W. Holmberg
Director-Metals Exploration
Kerr-McGee Corporation

ACCEPTED AND AGREED TO effective the
day of , 19 91,

WESTMONT MINING INC., an Illinois corporation

By:

Paul S. Taylor

Title: Vice President — Exploration
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CONFIDENTIALITY AGREEMENT

In consideration for and as a condition of the furnishing to you by Kerr-McGee
Corporation ("Kerr-McGee") of certain confidential and proprietary information
relating to properties in the _Red Mountain Project Area located in Santa Cruz
County, State of Arizona (the "Properties"), you acknowledge the confidential
and proprietary nature of such information and agree to hold and keep the same
confidential as provided in this letter agreement.

As used herein, the term "Evaluation Material" refers to all information that
has been or may hereafter be provided to you by Kerr-McGee concerning the
Properties, including without limitation, financial, engineering, technical, title
or other information, irrespective of the form of the communication.

You agree to exercise all reasonable steps to safeguard the confidentiality of
the Evaluation Material and not to disclose any part of it or any information
derived therefrom to any third person except to such limited number of your
employees and advisors as (i) may require access to the Evaluation Material for the
sole purpose of assisting you in evaluating a possible transaction with Kerr-McGee
concerning the Properties and (ii) agree in writing to preserve the confidentiality
of such Evaluation Material and to observe the other provisions hereof to the same
extent as you agree herein. Further, you agree that, prior to entering into any
agreement with any outside agent, consultant or advisor, you will inform Kerr-McGee
in writing of the name of such person for Kerr-McGee's review of any potential
conflicts of interest and approval, and you further agree that you will not enter
into any such arrangement that Kerr-McGee does not approve. You agree that you
will not copy or permit any of your outside agents, consultants and/or advisors to
copy any of the Evaluation Material without the prior written approval of
Kerr-McGee. Promptly upon the completion of your review of the information or upon
the request of Kerr-McGee, but in no event later than ninety (90) days from the
date hereof, you will return to Kerr-McGee all the Evaluation Material previously
furnished to you, together with all copies of any of the same made by you or any of
your employees or agents. Within such time period you will also destroy all notes,
memoranda, reports, and documents generated by you, your employees or agents
related to the Evaluation Material and/or any meetings or discussions concerning
same and confirm such destruction in writing to Kerr-McGee.

You acknowledge that the Evaluation Material is being furnished to you solely
to assist you in evaluating a possible transaction with Kerr-McGee related to the
Properties, and you agree that you will not use the Evaluation Material or any
information derived therefrom for any other purpose.

Also, you further agree, as a condition of your receiving this confidential and
proprietary information that for a period of three (3) year(s) from the date
hereof, neither you, your parent company, if any, nor any affiliates or
subsidiaries of either will acquire, except by, through or under Kerr-McGee, any
rights, directly or indirectly, involving the lands and properties located within
the area known as "AREA OF INTEREST" depicted on the plat attached hereto as
Exhibit "A" which by this reference is incorporated herein.

The term "Evaluation Material" does not include information, if any, which (i)
becomes generally available to the public other than as a result of a disclosure by
you or by other persons, including your employees and agents, to whom you have
disclosed such information; (ii) was available to you on a non-confidential basis
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prior to its disclosure to you by Kerr-McGee, provided that such prior disclosure
and its non-confidential status are evidenced in writing and (iii) becomes
available to you on a non-confidential basis from a source other than Kerr-McGee,
provided that such source is not bound by a confidentiality agreement with
Kerr-McGee.

You agree to be responsible for enforcing the confidentiality of the Evaluation
Material provided, and you agree to take such action, legal or otherwise, to the
extent necessary to prevent any disclosure by any of your agents or employees. You
further acknowledge that Kerr-McGee shall be entitled to equitable relief by way of
injunction if you breach or threaten to breach any of the provisions of this letter
agreement. In the event Kerr-McGee deems it appropriate to initiate any action or
enforce your obligations hereunder, you agree to reimburse Kerr-McGee for all costs
and expenses, including reasonable attorney's fees, incurred by it in this regard.

Nothing contained herein shall be deemed to prevent the disclosure of any of
the Evaluation Material if, in the written opinion of your counsel, such disclosure
is legally required to be made in a judicial, administrative or governmental
proceeding pursuant to a valid subpoena or other applicable order, provided,
however, that you shall give Kerr-McGee at least ten (10) days' prior written
notice before disclosing any of the Evaluation Material in such a proceeding and,
in making such disclosure, you shall take all reasonable efforts to preserve the
confidentiality of the Evaluation Material.

You agree that neither you nor any of your employees or agents will, without
the prior written consent of Kerr-McGee, disclose to any other person the fact that
you are evaluating a possible transaction with Kerr-McGee relative to the
Properties.

You understand that Kerr-McGee makes no representation or warranty as to the
accuracy or completeness of the Evaluation Material. You agree that mneither
Kerr-McGee nor any of its employees or agents shall have any liability to you or

any of your agents or employees resulting from your or their use of the Evaluation
Material.

If you are in agreement with the foregoing, then please sign, date and return
this letter which will constitute our agreement with respect to the subject matter
of this letter.

By

H. W. Holmberg
Director-Metals Exploration
Kerr-McGee Corporation

ACCEPTED AND AGREED TO effective the
day of , 19 91.

WESTMONT MINING INC., an Illinois corporation

By:
Sféﬂj Paul S. Taylor

Hi@ETitle: Vice President - Exploration
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CONFIDENTIALITY AGREEMENT

In consideration for and as a condition of the furnishing to you by Kerr-McGee
Corporation ("Kerr-McGee") of certain confidential and proprietary information
relating to properties in the _Red Mountain Project Area located in Santa Cruz
County, State of Arizona (the "Properties"), you acknowledge the confidential
and proprietary nature of such information and agree to hold and keep the same
confidential as provided in this letter agreement.

As used herein, the term "Evaluation Material" refers to all information that
has been or may hereafter be provided to you by Kerr-McGee concerning the
Properties, including without limitation, financial, engineering, technical, title
or other information, irrespective of the form of the communication.

You agree to exercise all reasonable steps to safeguard the confidentiality of
the Evaluation Material and not to disclose any part of it or any information
derived therefrom to any third person except to such limited number of your
employees and advisors as (i) may require access to the Evaluation Material for the
sole purpose of assisting you in evaluating a possible transaction with Kerr-McGee
concerning the Properties and (ii) agree in writing to preserve the confidentiality
of such Evaluation Material and to observe the other provisions hereof to the same
extent as you agree herein. Further, you agree that, prior to entering into any
agreement with any outside agent, consultant or advisor, you will inform Kerr-McGee
in writing of the name of such person for Kerr-McGee's review of any potential
conflicts of interest and approval, and you further agree that you will not enter
into any such arrangement that Kerr-McGee does not approve. You agree that you
will not copy or permit any of your outside agents, consultants and/or advisors to
copy any of the Evaluation Material without the prior written approval of
Kerr-McGee. Promptly upon the completion of your review of the information or upon
the request of Kerr-McGee, but in no event later than ninety (90) days from the
date hereof, you will return to Kerr-McGee all the Evaluation Material previously
furnished to you, together with all copies of any of the same made by you or any of
your employees or agents. Within such time period you will also destroy all notes,
memoranda, reports, and documents generated by you, your employees or agents
related to the Evaluation Material and/or any meetings or discussions concerning
same and confirm such destruction in writing to Kerr-McGee.

You acknowledge that the Evaluation Material is being furnished to you solely
to assist you in evaluating a possible transaction with Kerr-McGee related to the
Properties, and you agree that you will not use the Evaluation Material or any
information derived therefrom for any other purpose.

Also, you further agree, as a condition of your receiving this confidential and
proprietary information that for a period of three (3) year(s) from the date
hereof, neither you, your parent company, if any, nor any affiliates or
subsidiaries of either will acquire, except by, through or under Kerr-McGee, any
rights, directly or indirectly, involving the lands and properties located within
the area known as "AREA OF INTEREST" depicted on the plat attached hereto as
Exhibit "A" which by this reference is incorporated herein.

The term "Evaluation Material" does not include information, if any, which (i)
becomes generally available to the public other than as a result of a disclosure by
you or by other persons, including your employees and agents, to whom you have
disclosed such information; (ii) was available to you on a non-confidential basis
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prior to its disclosure to you by Kerr-McGee, provided that such prior disclosure
and its non-confidential status are evidenced in writing and (iii) becomes
available to you on a non-confidential basis from a source other than Kerr-McGee,
provided that such source is not bound by a confidentiality agreement with
Kerr-McGee.

You agree to be responsible for enforcing the confidentiality of the Evaluation
Material provided, and you agree to take such action, legal or otherwise, to the
extent necessary to prevent any disclosure by any of your agents or employees. You
further acknowledge that Kerr-McGee shall be entitled to equitable relief by way of
injunction if you breach or threaten to breach any of the provisions of this letter
agreement. In the event Kerr-McGee deems it appropriate to initiate any action or
enforce your obligations hereunder, you agree to reimburse Kerr-McGee for all costs
and expenses, including reasonable attorney's fees, incurred by it in this regard.

Nothing contained herein shall be deemed to prevent the disclosure of any of
the Evaluation Material if, in the written opinion of your counsel, such disclosure
is 1legally required to be made in a Judicial, administrative or governmental
proceeding pursuant to a valid subpoena or other applicable order, provided,
however, that you shall give Kerr-McGee at least ten (10) days' prior written
notice before disclosing any of the Evaluation Material in such a proceeding and,
in making such disclosure, you shall take all reasonable efforts to preserve the
confidentiality of the Evaluation Material.

You agree that neither you nor any of your employees or agents will, without
the prior written consent of Kerr-McGee, disclose to any other person the fact that
you are evaluating a possible transaction with Kerr-McGee relative to the
Properties.

You understand that Kerr-McGee makes no representation or warranty as to the
accuracy or completeness of the Evaluation Material. You agree that neither
Kerr-McGee nor any of its employees or agents shall have any liability to you or
any of your agents or employees resulting from your or their use of the Evaluation
Material.

If you are in agreement with the foregoing, then please sign, date and return
this letter which will constitute our agreement with respect to the subject matter
of this letter.

By

H. W. Holmberg
Director-Metals Exploration
Kerr-McGee Corporation

ACCEPTED AND AGREED TO effective the
day of , 19 91.

WESTMONT MINING INC., an Illinois corporation

é;{(gﬂ)_By:

\’t’ 5 . £ Paul S. Taylor

Title: Vice President - Exploration
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MEMORANDUM
To: Randy Moore
From: Gary Parkison ;/&0
Date: December 28, 1994
Subject: Kerr-McGee’s Red Mountain Copper Deposit, Arizona

At the *Bootprints’ Conference in Tucson in October, I ran into Bill Leedy who was soliciting
interest on behalf of Kerr-McGee for their Red Mountain deposit (Leedy’s résumé is enclosed,
he most recently worked for Kerr-McGee at Red Mountain). As a result, I recently received
this data package from Bob Roe of Kerr-McGee.

Last September, I talked with Lawrence about this property and sent her my file info for her to
look at. This most recent information does not change my opinion of the property. While the
chalcocite blanket at Red Mountain is the only thing of possible interest, the relatively small size
of the minable portions of the deposit, probable high stripping ratios owing to steep topography,
problems with location of heaps, dumps, etc., as well as serious permitting problems suggest
no further action is warranted. In any event, this information is for your files. If you concur
with my comments, somebody should contact Kerr-McGee.

GP/dj




WILLARD P. LEEDY
1533 Arabian Ave.
Rifle, CO 81650
(303) 625-2248

OBJECTIVE:

National or international senior level position in mineral exploration and evaluation building on accumulated
knowledge and experience for discovery and acquisition of base and precious metal properties.

QUALIFICATIONS AND BACKGROUND:

25+ years of experience and expertise in a wide spectrum of mineralizing systems and metal commodities.
Experience includes project management and evaluation of properties from grassroots exploration through
development drilling and reserve assessment.

EXPERIENCE:
KERR-McGEE CORPORATION
Senior Minerals Geologist (1991 - 1994)
+ Utilized professional and technical skills to evaluate mineral properties for acquisition.

* Technically evaluated joint venture properties which enhanced understanding and success of
mineral discovery. ’

* Redefined and re-evaluated a Cu porphyry system which led to a 4-fold increase in the drill-
indicated resource.

* Re-evaluated a carbonate-hosted Cu-Pb-Zn-Ag system utilizing metal ratios to define fluid
conduits and structural and stratigraphic controls to identify new target zones.
Exploration Geologist (1980 - 1991)

* Initiated and managed exploration programs for base and precious metals in Arizona, California,
Nevada, Oregon, Montana and Wyoming.

+ Compiled regional geology to delineate favorable environments for mineral exploration. o

* Supervised fieid crews and conducted regional and local reconnaissance programs, geochem
surveys and geophysical surveys resulting in numerous targets identified and drilled.
Discoveries include two properties with significant gold resources.

‘Senior Geologist (1974 - 1980)

* Managed hard rock uranium exploration programs in Maine and Wyoming.

-+ Conducted porphyry copper exploration in Arizona.

EDUCATION:

B.S. Colorado State University - 1967
Ph.D State University of New York at Buffalo - 1971




DEC 21 1994

KERR-MCGEE TATION

KERR-MCGEE CENTER e OKLAHOMA CITY, OKLAHOMA 73125

SAFETY & ENVIRONMENTAL AFFAIRS DIVISION
H.W. Holmberg
Director - Minerals Exploration

December 14, 1994

Mr. Gary Parkinson

Cambior USA, Inc.

8101 E. Prentice Ave., Suite 800
Englewood, CO 80111

Dear Mr. Parkinson:

This is to advise you that Kerr-McGee Corporation is offering its Red Mountain and Thunder Mountain
copper projects for sale or other mutually acceptable transaction. Kerr-McGee understands that Cambio
has a sincere preliminary interest in pursuing a possible transaction for said projects. In order to advance
your interest through review of detailed data, attached herewith are a Prospectus outlining significant
features of said projects and two original Confidentiality Agreements for your review. Should you decide
to pursue an in-depth data review, please execute one original Confidentiality Agreement and return it
to my attention. Upon receipt, arrangements will be made to allow inspection of pertinent exploration
data ("Evaluation Material") in Kerr-McGee Corporation’s Oklahoma City office and to visit the
properties.

Following your review of the Evaluation Material and completion of site visits, Kerr-McGee requests that
you submit a detailed Proposal on or before March 31, 1995 including offering price and any additional
requirements for completion of said transaction. Said Proposals will be reviewed and a decision made
by April 30, 1995.

Please be aware that this offer is non-exclusive and that Kerr-McGee Corporation expressly reserves the
right, in its sole and absolute discretion, to reject any or all Proposals at any time without providing any
Justification. Kerr-McGee Corporation also expressly reserves the right, without giving reasons, at any
time and in any respect to amend the Process, terminate discussions with any or all Prospective
Purchasers or to enter into exclusive negotiations with any party with respect to a transaction on said
projects.

Please direct further inquires to either Mr. Bob Roe (405/270-3780) or me (405/270-3820) at the address
shown on the Prospects (or fax 405/270-3010).

Thank you for your preliminary expression of interest and we look forward to reviewing Red Mountain
and Thunder Mountain with you.

Sincerely,

KERR-Mc¢GEE CORPORATION
Safety & Environmental Affairs Division

H. Wl oy~

H.W. Holmberg

Director - Minerals Exploration
HWH:nh
Enclosures




CONFIDENTIALITY AGREEMENT

In consideration for and as a condition of the furnishing to you by Kerr-McGee Corporation
("Kerr-McGee") of certain confidential and proprietary information relating to properties in the _Red
Mountain  project located in _Santa Cruz County, State of _Arizona (the "Properties”), you
acknowledge the confidential and proprietary nature of such information and agree to hold and keep the
same confidential as provided in this letter agreement.

As used herein, the term "Evaluation Material" refers to all information that has been or may
hereafter be provided to you by Kerr-McGee concerning the Properties, including without limitation
financial, engineering, technical, title or other information, irrespective ot the form of the communication.

You agree to exercise all reasonable steps to safeguard the confidentiality of the Evaluation
Material and not to disclose any part of it or any information derived therefrom to any third person except
to such limited number of your employees and advisors as (i) may require access to the Evaluation
Material for the sole purpose of assisting you in evaluating a possible transaction with Kerr-McGee
concerning the Properties and (ii) agree in writing to preserve the confidentiality of such Evaluation
Material and to observe the other provisions hereof to the same extent as you agree herein. You agree
that you will not copy or permit any of your outside agents, consultants, or advisors to copy any of the
Evaluation Material without the prior written approval ot Kerr-McGee. Promptly upon the completion
of your review of the information or upon the request of Kerr-McGee, but in no event later than ninety
(90) days from the date hereof, you will return to Kerr-McGee all Evaluation Material previously
furnished to you, together with all copies of any of the same made by you or any of your employees or
agents.

You acknowledge that the Evaluation Material is being furnished to you solely to assist you in
evaluating a possible transaction with Kerr-McGee related to the Properties, and you agree that you will
not use the Evaluation Material or any information derived therefrom for any other purpose.

The term "Evaluation Material" does not include information, if any, which (i) becomes generally
available to the public other than as a result of a disclosure by you or by other persons, including your
employees and agents, to whom you have disclosed such information; (ii) was available to you on a non-
confidential basis prior to its disclosure to you by Kerr-McGee, provided that such prior disclosure and
its non-confidential status are evidenced in writing; (iii) becomes available to you on a non-confidential
basis from a source other than Kerr-McGee, provided that such source is not bound by a confidentiality
agreement with Kerr-McGee.

You agree to be responsible for enforcing the confidentiality of the Evaluation Material provided,
and you agree to take such action, legal or otherwise, to the extent necessary to prevent any disclosure
by any of your agents or employees. You further acknowledge that Kerr-McGee shall be entitled to
equitable relief by way of injunction if you breach or threaten to breach any of the provisions of this letter
agreement. In the event Kerr-McGee deems it appropriate to initiate any action or enforce your
obligations hereunder, and said action or enforcement is decided in Kerr-McGee’s favor, you agree to
reimburse Kerr-McGee for all costs and expenses, including reasonable attorney’s fees, incurred by it in
this regard.

Nothing contained herein shall be deemed to prevent the disclosure of any of the Evaluation
Material if, in the written opinion of your counsel, such disclosure is legally required to be made in a
judicial, administrative or governmental proceeding pursuant to a valid subpoena or other applicable
order, provided, however, that you shall give Kerr-McGee at least ten (10) days’ prior notice before
disclosing any of the Evaluation Material in such a proceeding and, in making such disclosure, you shall
take all reasonable efforts to preserve the confidentiality of the Evaluation Material.




You agree that neither you nor any of your employees or agents will, without the prior written
consent of Kerr-McGee, disclose to any other person the fact that you are evaluating a possible
transaction with Kerr-McGee relative to the Properties.

You understand that Kerr-McGee makes no representation or warranty as to the accuracy or
completeness of the Evaluation Material. You agree that neither Kerr-McGee nor any of its employees
or agents shall have any liability to you or any of your agents or employees resulting from your or their
use of the Evaluation Material.

If you are in agreement with the foregoing, please sign and return one copy of this letter which
will constitute our agreement with respect to the subject matter of this letter.

By
H.W. Holmberg
Director-Minerals Exploration
Safety & Environmental Affairs Div.
Kerr-McGee Corporation

Accepted and Agreed to this

day of , 199
By
Title
Company




CONFIDENTIALITY AGREEMENT

In consideration for and as a condition of the furnishing to you by Kerr-McGee Corporation
("Kerr-McGee") of certain confidential and proprietary information relating to properties in the _Red
Mountain  project located in _Santa Cruz County, State of _Arizona (the "Properties"), you
acknowledge the confidential and proprietary nature of such information and agree to hold and keep the
same confidential as provided in this letter agreement.

As used herein, the term "Evaluation Material" refers to all information that has been or may
hereafter be provided to you by Kerr-McGee concerning the Properties, including without limitation
financial, engineering, technical, title or other information, irrespective of the form of the communication.

You agree to exercise all reasonable steps to safeguard the confidentiality of the Evaluation
Material and not to disclose any part of it or any information derived therefrom to any third person except
to such limited number of your employees and advisors as (i) may require access to the Evaluation
Material for the sole purpose of assisting you in evaluating a possible transaction with Kerr-McGee
concerning the Properties and (ii) agree in writing to preserve the confidentiality of such Evaluation
Material and to observe the other provisions hereof to the same extent as you agree herein. You agree
that you will not copy or permit any of your outside agents, consultants, or advisors to copy any of the
Evaluation Material without the prior written approval of Kerr-McGee. Promptly upon the completion
of your review of the information or upon the request of Kerr-McGee, but in no event later than ninety
(90) days from the date hereof, you will return to Kerr-McGee all Evaluation Material previously
turnished to you, together with all copies of any of the same made by you or any of your employees or
agents.

You acknowledge that the Evaluation Material is being furnished to you solely to assist you in
evaluating a possible transaction with Kerr-McGee related to the Properties, and you agree that you will
not use the Evaluation Material or any information derived therefrom for any other purpose.

The term "Evaluation Material" does not include information, if any, which (i) becomes generally
available to the public other than as a result of a disclosure by you or by other persons, including your
employees and agents, to whom you have disclosed such information; (ii) was available to you on a non-
confidential basis prior to its disclosure to you by Kerr-McGee, provided that such prior disclosure and
its non-contidential status are evidenced in writing; (iii) becomes available to you on a non-confidential
basis from a source other than Kerr-McGee, provided that such source is not bound by a confidentiality
agreement with Kerr-McGee.

You agree to be responsible for enforcing the confidentiality of the Evaluation Material provided,
and you agree to take such action, legal or otherwise, to the extent necessary to prevent any disclosure
by any of your agents or employees. You further acknowledge that Kerr-McGee shall be entitled to
equitable relief by way of injunction if you breach or threaten to breach any of the provisions of this letter
agreement. In the event Kerr-McGee deems it appropriate to initiate any action or enforce your
obligations hereunder, and said action or enforcement is decided in Kerr-McGee’s favor, you agree to
reimburse Kerr-McGee for all costs and expenses, including reasonable attorney’s fees, incurred by it in
this regard.

Nothing contained herein shall be deemed to prevent the disclosure of any of the Evaluation
Material if, in the written opinion of your counsel, such disclosure is legally required to be made in a
Judicial, administrative or governmental proceeding pursuant to a valid subpoena or other applicable
order, provided, however, that you shall give Kerr-McGee at least ten (10) days’ prior notice before
disclosing any of the Evaluation Material in such a proceeding and, in making such disclosure, you shall
take all reasonable efforts to preserve the confidentiality of the Evaluation Material.
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You agree that neither you nor any of your employees or agents will, without the prior written
consent of Kerr-McGee, disclose to any other person the fact that you are evaluating a possible
transaction with Kerr-McGee relative to the Properties.

You understand that Kerr-McGee makes no representation or warranty as to the accuracy or
completeness of the Evaluation Material. You agree that neither Kerr-McGee nor any of its employees
or agents shall have any liability to you or any of your agents or employees resulting from your or their
use ot the Evaluation Material.

If you are in agreement with the foregoing, please sign and return one copy of this letter which
will constitute our agreement with respect to the subject matter of this letter.

By

H.W. Holmberg

Director-Minerals Exploration
Safety & Environmental Affairs Div.
Kerr-McGee Corporation

Accepted and Agreed to this

__dayof , 199
By

Title

Company

2-




PROSPECTUS
RED MOUNTAIN PROJECT
ARIZONA
Kerr-McGee Corporation

Introduction

Kerr-McGee Corporation is seeking to sell or joint venture its Red Mountain
property in Arizona. The property contains a drill-indicated copper re-
source whose tonnage, grade, and economic characteristics need to be more
precisely established. Also, an opportunity for precious metal minerali-
zation is suggested by the occurrence of anomalous gold over intervals of
variable thickness within the shallow portion of several holes.

All data will be made available through a scheduled review upon execution
and return of the attached Confidentiality Agreement to Mr. H.W. Holmberg,
Kerr-McGee Corporation, P.0. Box 25861, Oklahoma City, Oklahoma 73125.

Location

The project is located in Townships 22 and 23 South, Range 16 East in the
Harshaw Mining District, Santa Cruz County, Arizona. The property lies at
the northern end of the Patagonia Mountains, two miles south of the com-
munity of Patagonia, Arizona and 18 miles northeast of Nogales, Arizona
(Figure 1).

Property Position

The property consists of 36 patented lode mining claims and 446 unpatented
lode mining claims totalling 9550.35 acres (mol.). Annual holding costs for
assessment work and property taxes are $44,600 and $1,539.06 respectively
(Figure 2).

Exnloration Data

Approximately 190,000 feet of drilling in 76 diamond core holes has been
completed since exploration was initiated in 1961. Twenty-five holes exceed
5,000 feet in depth with the deepest being 5,790 feet.

Deviation and temperature surveys have been run on the deep holes and geo-
chemical data have been obtained from samples taken at the surface and from .
drill cores. Detailed mapping of surface geology and alteration zoning have
been compiled.

Geology and Mineralization

The geology of the Red Mountain area has been described by a number of
authors, the most pertinent papers being: Schrader (1915), Drewes (1971 A &
B and 1972 A & B), Simons (1971 and 1974), Corn (1975), Bodnar and Beane
(1980), and Quinlan (1986).
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Red Mountain is underlain by an altered complex of volcanic and intrusive
rocks of Cretaceous and early Tertiary age. The volcanics are made up of
three layered units. The uppermost unit, up to 2,400 feet thick, is re-
ferred to as the Tuff unit, and consists of rhyolitic to dacitic tuffs,
flows, and breccias. Below that are about 3,000 feet of andesitic to trac-
hyandsetic flows, breccias, sills, and dikes referred to as the Andesite
unit. The lowest unit has not been completely penetrated by drilling and is
referred to as the Felsite-latite unit. It consists of volcanic con-
glomerate and breccias, silicified tuffs, flows(?), interlayered and cut by
latite sills and(ﬁikes. These units generally have a north strike and dip
to the east at 15 .

The layered volcanics are cut by several varieties of porphyritic grano-
diorite and quartz monzonite. These occur as dikes and irregular bodies at
outcrop and in drill holes.

Alteration is zoned laterally and vertically in relation to the copper
mineralization and appears to be related to two hydrothermal events closely
related in time and origin. It is more fully described in the enclosed
paper by Quinlan (1986).

Copper mineralization at Red Mountain can be divided into three zomes: (1)
an upper level chalcocite blanket deposit, (2) a deep level bulk sulfide
deposit, and (3) a breccia pipe within the core of the deep porphyry system.
Principal sulfides are pyrite and chalcopyrite. Secondary chalcocite is
present mainly in the blanket deposit. :

Bornite and enargite have been identified in the drill core from the lower
and upper portions of the system, respectively. Also present, but not
common, are molybdenite, tennantite, galena and sphalerite.

In plan view the chalcocite blanket makes up an irregularly shaped body
overlying the central portion of the deep level mineralization. It lies at
an average elevation of 5,000 to 5,100 feet above sea level or 200 to 1,000
feet below the surface.

The deep level bulk sulfide deposit, although incompletely delineated, is
roughly elliptical in plan with a low sulfide, low copper core appearing to
be a nearly classic copper-sulfide shell. The axis of the ellipse trends
northeasterly. The top of this deposit is generally at an elevation of
1,500 feet above sea level, or 4,000 feet below the surface.

The breccia pipe deposit 1lies within the southern part of the low sulfide,
low copper, core of the deep level bulk deposit and appears elliptical in
plan. It measures about 800 feet to 1,100 feet in plan diameter and extends
downward from about 1,750 feet above sea level or 4,000 below the surface.
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Copper Resource

Copper resources have been estimated for the three parts of the deposit as
currently known, and total approximately 449 million toms grading 0.64%
copper. The chalcocite blanket contains approximately 20 million tons
grading 0.69% copper. The deep level bulk deposit contains approximately
380 million toms grading 0.58% copper, 0.009% molybdenum, 0.003 ounces gold
per ton and 0.12 ounces silver per ton in the explored portion of the copper
shell. The cutoff used was 0.3% copper. The breccia pipe contains approxi-
mately 49 million toms grading 1.14% copper, 0.025 molybdenum, 0.004 ounces
gold per ton and 0.15 ounces of silver per ton utilizing a 0.3% copper
cutoff.

Exploration Potential

Only one-half of the deep copper shell has been explored. The western limb
of the deposit needs additional drilling to define the width and base of the
copper shell. The open northeastern portion of the shell is considered very
prospective. Additionally other breccia pipes may exist within the system
and are highly attractive targets. With additional exploration it is pos-
sible that the copper resource at Red Mountain can be doubled.

A second area of untested potential may lie in the fact that anomalous gold
is documented in the shallow portions of several of the holes drilled to
date. Anomalous intervals, however, are composites over thick, randomly
spaced sections of core and as such do not give a clear picture of the
significance of this mineralization. Detailed core logging, sampling and
geochemical analysis could identify precious metal opportunities in the Red
Mountain area.
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Arizona Geological Society Digest Volume XVI, 1986

GEOLOGY AND SILICATE-ALTERATION ZONING AT THE RED MOUNTAIN

PORPHYRY COPPER DEPOSIT,

SANTA CRUZ COUNTY, ARIZONA

James L. Quinlan
Kerr-McGee Corporation
Oklahoma City, Oklahoma 73125

ABSTRACT

The Red Mountain porphyry copper deposit located
in southwestern Arizona (fig. 1) occurs within an
altered complex of volcanic and intrusive rocks of
Cretaceous and early Tertiary age. Silicate altera-
tion, sulfide distribution, and assay data have been
used to define the deposit.

As presently outlined, the deposit is divided into
three parts: (1) a small, near-surface chalcocite
blanket, (2) a near-classic, porphyry copper bulk
sulfide deposit, 5,000 feet below the summit of the
mountain and 3,500 feet below the chalcocite blanket,
and (3) a deep-level breccia pipe in the core zone of
the bulk sulfide deposit.

At least three major and distinct alteration and
mineralization pulses are recognized at Red Mountain.
Much of the alteration at the surface is the result of
the supergene modification of a zoned and essentially
copper-barren hypogene alteration system. Superim-
posed on the early hypogene system and recognized at
depth is a smaller, more intense near-classic porphyry
copper alteration zone with a partially defined cop-
per-sulfide shell. The breccia pipe occurs within the
core area of the shell and represents a later, even
more restricted hydrothermal event. Silicate and
sulfide zoning within the breccia pipe indicates that
the pipe itself is a miniature zoned porphyry copper
deposit.

The most obvious clue to the deep-level orebody at
Red Mountain is the near-surface chalcocite blanket.
The blanket deposit formed by secondary enrichment of
copper in a low-grade halo or plume which extended
upward from the deep-level deposit to the present
surface, or at least 5,000 feet. Pyrite, largely from
the phyllic zone of the early and essentially cop-
per-barren alteration system, not only provided a
favorable host environment in which the blanket could
form, but also on oxidation provided much of the acid
needed for the secondary enrichment process.

INTRODUCTION

Geologic Setting

Red Mountain is underlain by an altered complex of
volcanic and intrusive rocks of Cretaceous and early
Tertiary age. Figures 2 and 3 are generalized maps
illustrating surface geology and alteration features.
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Figures 4 and 5 are diagrammatic cross sections show-
ing geologic and alteration features.

Three layered volcanic units are recognized at Red
Mountain. The upper, or tuff unit, consists mainly of
tuffs, flow, and breccias of rhyolitic and dacitic
composition. It crops out over much of the mountain
and is up to 2,400 feet thick (figs. 2 and 4). It is
essentially the same as the "Volcanics of Red Moun-
tain" described by Drewes (1971a), which he correlates
with the Gringo Gulch volcanics of Paleocene(?) age.

Underlying the tuff unit are approximately 3,000
feet of andesite and trachyandesite flows, breccias,
sills, and dikes locally referred to as the andesite
unit. Hornfels bands occur near the base of the unit.
The andesite unit crops out on the flanks of Red Moun-
tain and is cut in drill holes (figs. 2 and 4). It is
part of the Upper Cretaceous trachyandesite or doreite
(Ka) unit, mapped and described by Simons (1974).
Simons reported a potassium-argon date of 72.1 : 3
m.y. B.P. for a sample from the unit.

The lowest layered rock unit is the felsite-latite
unit. It underlies the andesite unit and includes
interlayered andesites near the top. It consists
mainly of volcanic conglomerates and breccias, silici-
fied tuffs, flow(?), interlayered and cut by latite
sills and dikes. The unit crops out in Alum Gulch un
the south side of Red Mountain and is recognized in
deep drill holes on the south and west flanks of the
mountain (figs. 2 and 4). It correlates with the
Upper Cretaceous silicic volcanics (Kv and Kla Units)
mapped by Simons (1974).

The layered rocks at Red Mountain are cut by sev-
eral textural varieties of porphyritic rocks, which
range in composition from granodiorite to quartz mon-
zonite. The porphyries are recognized as dikes and
1r:egglar bodies in outcrop and drill holes (fig. 2
an .

The layered rocks generally strike north and dip
14° E. The dominant trend of local shears and frac-
tures is N. 20° E. with steep dips toward the north-
west and southeast. Less numerous are shears and
fractures that strike N. 70° E. and dip steeply north-
west or southeast. No large faults are recognized on
the mountain, but several occur on its flanks (fig.

Sflicate Alteration

Silicate alteration at Red Mountain is easy to
recognize but difficult to interpret. Near the center
of the deposit, changes in the alteration assemblage




Fig. 1 Index map showing the location of the Red Mountcin  porphyry copper deposit.

Atter RM. Corn, Economic Geology, Vol. 70, No. 8, Dec. 75

with depth are most obvious (fig. 5). Lateral zoning
at depth, which is a critical guide to ore, is much
more subtle and to date has been best quantified by
thin-section studies (fig. 6).

The strong vertical alteration zoning recognized
at Red Mountain is partly controlled by differences in
rock types with depth. Near the center of the system,
the tuff unit is intensely altered to an assemblage of
quartz-sericite-pyrite-kaolinite-alunite. The seri-

assemblage to a biotite-orthoclase-anhydrite-magnet-
ite-chalcopyrite assemblage.
latite unit, the assemblage is orthoclase-quartz-
anhydrite-chalcopyrite-biotite. The alteraticn within
the porphyritic rocks is generally reflective of the
adjacent intruded rock and depth. It is expressed by
a quartz-sericite-pyrite-kaolinite assemblage at shal-
low depths and an orthoclase-anhydrite-biotite-chalco-
pyrite assemblage at greater depths.

Within the felsite-

cite content increases with depth, whereas the content
of kaolinite and alunite decreases. At the tuff-
andesite contact, the assemblage abruptly changes to
quartz-sericite-chlorite-pyrite with minor hematite
and kaolinite. With the exception of outlying Hole
158, the pyrite content rapidly decreases in depth
through the upper part of the andesite unit (fig. 7).
The alteration assemblage further changes with depth
within the andesite through a biotite-magnetite-pyrite

The lateral changes in alteration are much more
subtle. At the surface, hypogene alteration is
strongly masked by supergene effects but is discern-
ible. Within the tuff unit, the lateral zoning is
expressed as a central core area of more abundant
sericite, quartz veining, and limonitic stain (fig.
3). Outward from the core area, a more argillic zone
is characterized by abundant clays and alunite with

less sericite, silica, and iron. The transition from
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sericitic-argillic alteration within the tuff unit to
propylitic alteration in the surrounding andesite unit
to the rcrtheast, east, south, and southwest appears
to be partly due to change in rock type. The sugges-
tion is that the alteration mushroomed or extended
farther laterally from a mineralization center in the
tuff unit than in the underlying andesite unit. With-
in the andesite unit on the west and northwest flanks
cf the mountain an intense supergene argillic altera-
tion is superimposed directly upon hypogene biotite-
magnetite alteration. Within this area of relatively
low original pyrite, chalk turquoise was formed as the
more common supergere copper mineral within the argil-
lized andesite.

At depth, the central core area is marked by an
orthoclase-quartz-biotite-anhydrite alteration mineral
assemblage. There is a general decrease in the amount
of these minerals outward from the core area with
increasing amounts of sericite and chlorite. This is
illustrated on figure 6, which was developed from a
study of thin sections obtained from selected holes
between elevations of 2,000 and 2,500 feet.

Father out, as seen in Holes 157 and 161, a bio-
tite-magnetite assemblage is recognized in the ande-
site unit. In Hole 157, this assemblage changes to
biotite-orthoclase in the felsite-latite unit. Al-
though the assemblage is potassic, the intensity of
the potassic alteration appears much less than that
recognized in the core area of the deposit.
late quartz-pyrite veinlets enclosed in sericitic
envelopes cut the previously described alteration
features.

Figure 5 illustrates in cross section, my concept
of the major silicate alteration features at Red Moun-
tain; that is, a large early zone alteration system
that accounts for most of the alteration recognized at
the surface. The primary porphyry copper deposit lies
in the potassic zone of this large early system. The
alteration associated with the primary deposit has
been superimposed on the early alteration system and
zoning is similar to that described by Lowell and
Guilbert (1970) and Rose (1970). It is suspected that
the two silicate alteration systems are closely re-
lated in origin and time with the porphyry copper
phase representing a late but more restricted event in
the development of the complex Red Mountain hydrother-
mai system. The sulfide distribution data also clear-
ly point tc two distinct alteration phases as does the
fluid inclusion data of Bodnar and Beare (1980).

Sulfide Distribution

The principal sulfide minerals at Red Mountain are
pyrite -and chalcopyrite. Secondary chalcocite is
present, particularly in the blanket deposit. Bornite
has been identified in deep holes near the center of
the system and enargite in the upper part of holes
overlying the deep orebody. Small amounts of molyb-
denite, tennantite, galena, and sphalerite have been
identified locally.

The sulfide content of the rocks at Ked Mountain
has been estimated during core logging and in the deep
hcles has been determined on the basis of sulfur and
sulfide sulfur assays.

For the purposes of the sulfide distribution stud-
ies, it has been assumed that pyrite and chalcopyrite
are the only significant primary sulfide minerals in
the Red Mountain system. The amounts of each below
the zone of secondary enrichment are calculated from
copper and sulfide sulfur data by assigning the amount
of sulfide sulfur needed to convert the copper present
in an interval to chalcopyrite and assigning the re-
maining sulfide sulfur to pyrite. Sulfate data have
been converted to anhydrite equivalents where anhy-
drite is recognized in the deep drill holes.

Locally,
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The sulfide data have been assembled and posted in
several different manners on plans and cross sections;
that is, by rock type and as various elevation inter-
vals. Most revealing are the bulk data when assembled
and posted at elevation intervals of 500 feet or more.
In general, plans and sections have been prepared
showing pyrite, chalcopyrite, and total sulfide (com-
bined pyrite and chalcopyrite) distribution, and py-
rite to chalcopyrite ratios. Pyrite and total sulfide
maps and sections are reflective of each other, and
maps and sections showing pyrite distribution are not
included in this report.

Plan illustrations accompanying this report show
relative bulk chalcopyrite (fig. 8), total sulfide
distribution (fig 9), and relative pyrite to chalcopy-
rite ratios (fig. 10) between elevations of 500 and
1,500 feet. A1l three maps shew the same basic pat-
tern and closely match the silicate alteration pattern
shown in figure 6. Although drilling has yet to out-
line the entire system, available data indicate an
elongate but nearly classic copper-sulfide shell.
Thus all three plans, and in particular the ratio map
(fig. 10), are useful in indicating where a drill hole
lies within the system.

Cross sections prepared from the sulfide data,
that is, data assembled at 500-foot elevation inter-
vals, not only confirm the picture developed in plan
but add to it. Total sulfide and chalcopyrite data
have been assembled on Section A-A', which passes
through the core area of the lower sulfide system as
well as outlying Holes 157 and 158 (figs. 7 and 11).
The section showing total sulfide distribution (fig.
7) clearly demonstrates a two-part system. A large
primary sulfide high, mostly pyrite, is recognized
near the surface in the upper parts of the central
drill area and in Hole 158. This pyrite is within and
generally an integral part of the intense quartz-
sericite alteration assemblage recognized at the sur-
face. The section also suggests that Hole 157 lies in
the core area of the large primary sulfiage system and
would account for the potassic alteration recognized
in the hole. It is also apparent that the strong iron
oxides recognized on the upper western slope of Red
Mountain (fig. 3) are related to the upper sulfide
system.

The copper system recognized at depth in the cen-
tral drill area and shown on the sulfide distribution
and ratio maps (figs. 8, 9, and 10) is also apparent
in the cross sections showing total sulfide and chal-
copyrite distribution (figs. 7 and 11). Although the
amount of total sulfides in the lower system (fig. 7)
is less than that in the upper system, it is clear on
figure 11 that the copper is associated with the lower
system. Further, it is apparent in sections that the
lower sulfide system closely follows the central area
silicate system, and like the silicate system, is
superimposed on the earlier and larger system.

THE ORE SYSTEM

For discussion purposes, the Red Mountain deposit
is divided into three separate and distinct parts:
(1) an upper-level chalcocite blanket deposit, (2) a
deep-level bulk sulfide deposit, and (3) a breccia
pipe deposit within the core area of the deep porphyry
copper system.

Chalcocite Blanket

Chalcocite is recognized along fractures and as
coatings on pyrite grains from the surface to a depth
of 2,500 feet or more. Much of the chalcocite appears
to be concentrated in a flat blanketlike deposit near
an elevation of 5,000 feet and within the high pyrite
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zone of the early alteration system (figs. 10 and 11).
As currently defined, the blanket ranges in thickness
from 15 to 150 feet. It appears to be in the process
of being destroyed by weathering and erosion. The
deeper scattered chalcocite showings, which are usual-
1y controlled by fissures or shears probably represent
recent copper migration.

The chalcocite blanket almost directly overlies
the deep porphyry copper orebody (figs. 3 and 11).
The distribution of copper above the deep porphyry
copper system, as reflected by the relative copper or
chalcopyrite values shown in figure 11, suggests that
the blanket was formed by enrichment of a protore halo
or plume extending at least to the present surface, or
5,000 feet above the main ore system. Pyrite from the
early phyllic zone undoubtedly played an important
part in the formation of the blanket. Not only did it
provide a favorable host environment for deposition of
chalcocite but also is the primary source of acid for
the secondary enrichment process. Also, Bodnar and
Beane's (1980) description of late-stage mineraliza-
tion in a quartz-pyrite veinlet containing minor chal-
copyrite and galena in a surface sample, RM 11, is
evidence that the ore-stage primary mineralization
extends far above the main deposit.

Deep-level Bulk Sulfide Deposit

The zone of deep-level porphyry copper mineraliza-
tion at Red Mountain is an integral part of the copper
shell as recognized in the alteration and sulfide
study. Holes 146, 165, and the deeper parts of Hole
144 describe the low-sulfide, low-copper core of the
system. A low-sulfide, low-copper tail extends from
the core and is recognized in seven holes, 133, 135,
154, 147, 143, and 152. A breccia pipe is defined in
Holes 148, 148B, 148C, and 155 and lies within the
elongate tail area.

Nine drill holes are immediately peripheral to the
core area and the elongate tail, and it is in the area
of these nine holes that most of the deep-level copper
outside the breccia pipe occurs. Seven o7 the nine
holes contain thick and/or higher grade ore intervals.
Ore is recognized on both the west and east limbs of
the copper shell (fig. 4).

Much, if not most, of the deep-level copper occurs
as chalcopyrite along veinlets and fractures, and only
a small amount occurs as disseminated grains. From
work to date, it is obvious that the area of the cop-
per shell is not uniform in grade and not every where
of interest. Local controls and structure apparently
played an important part in copper mineralization
within the shell area. For example, chalcopyrite
enrichment is noted along both sides of andesite-
porphyry contacts in several holes. ’

148-155 Breccia Pipe

The 148-155 breccia pipe recognized at Red Moun-
tain has many features common to mineralized breccia
pipes at other porphyry copper deposits. It is per-
haps the deepest copper-molybdenum breccia pipe pres-
ently known anywhere in the world. Not only is it of
potential economic interest because of the higher
grade ore associated with it, but it is also of con-
siderable scientific interest because of its depth,
position within the system, and the mineralization and
alteration associated with it.

The Dyna-drill has been used to control the direc-
tion of drill holes for a better evaluation of the
pipe. In all, four holes (148-148B, 148C, and 155)
have intersected the pipe (fig. 12).

The 148-155 breccia pipe, as envisioned from
drill-hole data, is shown in plan and diagrammatic
section in figure 12. Although in part diagrammatic,

oS- b T

the plan and section represents a reasonable interpre-
tation based on drill-hole intercepts within the pipe
and the confining restrictions of adjacent holes. In
plan, the intercepts in Holes 148 and 155 are about
800 feet apart and define the minimum dimension of the
long axis of the pipe. The pipe has been assigned a
long axis of 1,100 feet. The section better illus-
trates the available information. As shown, the top
of the pipe is at an elevation of 1,750 feet or ap-

" proximately 4,000 feet below the surface, and ore has

been exposed over a vertical range of 1,300 feet.
Hole 148 bottoms in ore within the pipe near sea-level
elevation.

As mentioned before, the 148-155 pipe lies within
the high-potassic, low-sulfide, and low-copper tail
extending southward from the core of the deep porphyry
copper system (fig. 10). The alteration within the
pipe is separate and generally distinct from that of
the surrounding rock. This is well exemplified in
Holes 1488, 148C, and 155. These holes enter the pipe
near its top from an area of low-sulfide, low-copper,
and strong potassic alteration. At or within a few
feet of the pipe contact, alteration abruptly changes
to phyllic with abundant sericite and up to 30 percent
by weight of pyrite. Strong phyllic alteration per-
sists near the top of the pipe but gives way to potas-
sic alteration with depth. Only in Hole 155 is a
significant amount of possible mineralization leakage
recognized above the pipe. Although the pipe contact
is this hole is sharp and distinct, bands of pipe-type
mineralization are evident for 40 feet above the pipe.
Shears with chlorite, sericite, and quartz-sulfide
veinlets similar to pipe mineralization are recognized
up to 775 feet above the pipe.

Unlike many breccia pipes described in the litera-
ture<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>