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A PRELIMINARY GEOLOGIC REPORT
ON THE CM PORPHYRY COPPER PROSPECT
AND ADJACENT LIMESTONE REPLACEMENT
} SILVER-ZINC MINERALIZATION
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MjneraI County, Nevada

by
Gary L. Grauberger

May 1973

for

Colorado Eneray Corporation Martin 0il1 Service, Inc.
1844 Valley View Road Post Office Box 298
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the alteration. The altered limestones which surround the intrusive are
between 300 to 1000 feet thick. Within a distance of 300 feet from the
intrusive contact numerous scattered tactite and gossan zones occur. Copper
values vary between 0.5% to 9.0% and an estimate of averaqe would be 1.0%.

A halo of silver-zinc mineralization which varies between 1.0 0z./ton to

7.0 oz./ton silver and 300 to +6000 ppm zinc occurs in a zone between 200 to
400 feet in width and surrounds the‘exposed intrusive. The silver and zinc
are not associated with quartz veins but gossan and tactite zones. The
silver-zinc halo overlaps the copper anomaly near its frinaes. In most cases,
both the silver and especially the zinc values, increase as the copper values
decrease.

The combined copper-silver-zinc anomaly which trends east-west exceeds
3000 feet in length and varfes-between 500 to 2000 feet in width. The anomaly
coﬁncides with the exposed intrusiveland surrounding alteration. In my
opinion, the anomaly will continue to the west and north under the late
Tertiary volcanic cover and tﬁe areal extent of the mineralization may be
much more extensive than what is exposed.

I would recommend a close spaced 100-200 foot (Cu, Au, Ag, Mo, Zn)
geochemical grid survey over the property, accompanied by ground magnetics
and an IP survey. IP may have little value due to the volcanic and 1imestone
sequence. Five drill holes which would test both the Lunina formation and
the intrusive seem feasible to me based on the present data. The proposed
drill hole depths would depend on mineralization and alteration, but 1000
feet is suggested. The proposed drill holes are numbered P1-5 and plotted

on the accompanying geoloaic map.



LOCATION

The property is situated in the Gabbs Valley Range, T8N 236E, Sections
19, 28, 29, 30, 31, 32, and 33, Santa Fe Mining District, Mineral County,
Nevada. A copy of the claim map filed in Mineral County, Nevada, accompanies
this report. The property is 55 miles frbm Hawthorne, Nevada; 37 miles are
paved road and 18 miles are qravel. The last three miles to the property

are not suitable for automobile. A four-wheel drive vehicle is needed to

-

traverse the property.

OWNERSHIP

The property is held by 64 contiguous unpatented lode mining claims
named the CM 1-64. The proper;y was located and recorded in late April and —
early May of 1973 by Bill Bailey, Geopower Inc., Tucson, Arizona for Colorado
Energy Corporation, a subsidiary of Martin 0il1 Service, Inc.

At present the ownership is divided unequally between two parties.
Martin 0i1 Service, Inc., Blue Island, I1linois retains a 75% interest and

Colorado Energy Corporation, Boulder, Colorado retains a 25% interest.

PREVIOUS HISTORY AND PRODUCTION

The property is located near the southeastern border of the Santa Fe
Mining District and is approximately four miles east of the Wall Street and
Mayflower properties which are held by Amax. HNumerous other properties are
held, or have been drilled by major corporations within a 10 mile radius of
the CM group. ‘Included in the group of major minan and exploration corpora-
tions are: Amax, Banner, Bear Creek, Dennison, Duval, Iso, Moranda, Occidental,

Phelps Dodge, Quintana, and Texas Gulf, Inc., (see aeromaanetic and copper

prospect map).




The district as a whole produced more than $2,000,000 in copper durina
World War 1 (Ross, pn. 84). It was discovered in 1879 and exploited for
silver, until World War I. Also, small amounts of tunasten, silver, aold,
lead, and iron ore have been shipped (Ross, p. 84). The CM property has no
recorded production and was negligible if any did occur.

To my knowledge, the CM property has never been drilled and a thorouah

search of the area failed to disclose any drill holes.

GENERAL GEOLOGY

The Gabbs Valley Range is the central part of the S-shaped mountain
block that includes the Gillis Range and the Pilot Mountains. The range is
approximately 35 miles long.

The southern part of .the range is underlain chiefly by the Luning
formation, but granitic stocks underlie large areas and the Gabbs, Sunrise
and Dunlap formations are aIso present. Most of the range is covered with
intermediate and felsic Tertiary volcanic rocks (Ross, p. 60).

Cenozoic faulting is prominent in the range and trends mostly northwest.
The northwest trendina faults are expressions of the Walker Lane linement
zone. The southeastern portion of the range is covered by Esmeralda forma-
tions but does not appear to be bounded by a frontal fault of laroe displace-
ment, if any. Stewart Valley, which lies to the east of the Gabbs Valley
Range appears to be a sparsely covered pediment where the alluvial cover
will not exceed 500 feet. In T7N R36E Section 1, Phelps Dodge drilled a
1100' hole which encountered the Luning formation at 440' below the surface

(see aeromagnetic map, core logged by author).

LOCAL GEOLOGY

Stratigraphy

The area within the perimeter of the claim block consists of five rock

o, I
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types. The Triassic Luning formation is basically a limestone and has a few

minor shale members. The Cretaceous epoch is represented bv a small exposed.
qranodioritic(?) to granitic(?) stock and related sills and dikes. The
Tertiary epoch is represented by the Miocene Esmeralda formation which con-
sists of lake bed sediments and water laid tuffs. {gé Esmeralda formation
is capped by late Tertiary welded tuffs, breéc[?s aQ9 flows of an andesitic
composition. Several exposures of a fine qrﬁined. dark areen to black, ultra-
basic volcanic rock efist on the property and appear to be diabase(?).

#

Structure .

The struc£uFa1 features are characterized by several east-west striking
anticlines and northeast to northwest trending faults (see aeologic map).

The main east-west trending anticline may be genetfcally related to the
granitic intrusion. Aerialphotographic interpretagion indicates an elipti-
cal shaped dome which strikes east-west to n@éthweét and extends for approxi-
mately two miles. Near the ceﬁﬁpr of the domed area, the stock and the
altered Luning aré?hxposed. From the cente;'to'the north, west and most of
the east, 1a£g’Tertiary vo1cénics cover the Lunina formation and probable
intrusives,
Alteration

In the vicinity of the stock an area approximately 3000 feet long and
between 500 to 2000 feet wide has suffered minor to intense alteration. The
western and northern edge of the alteration, which.is also the most intense,
is defined by a Tertiary vo]caﬁié and Luning limestone contact. Much of the
altered and mineralized area is probably concealed by the Tertiary volcanics
to the west and north.

The type of alteration in the Luning formation is dependent upon the

distance, or its relative position, from the intrusive. The greater the
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distance from the intrusive the less intense the alteration and vice versa.
At a distance of approximately 1000 feet, the Luning limestone has been
slightly marblized Lut retains its dark aray to qray color. Retween 500

to 1000 feet the limestone has been marblized but is yellow brown to brown
in color. From 300 to 500 feet the limestone has been completely recrystal-
lized to a sugary white marble which has sporadic gossan zones. Between 100
to 300 feet the limestone is white and contains abundant calcite veinlets,
sparse quartz veinlets and has been somewhat kaolinized and silicated. From
0 to +100 feet the limestone grades from a silicated epidote-diopside tactite
to a garnet tactite. Near the fringes of the alteration halo, bright red
hematite occurs in brecciated limestone.

The intrusive's appearance varies between a seemingly fresh fine arained
porphyry with visible biotite, to a highly silicified fine grained apalite(?).
Quartz-sericite alteration with attendant quartz veinlets is very sporadic
and a minor occurence in the exposed stogk. Much of the rock has disseminated
pyrite and occasional pyrite veinlets. iir;;opylitic and only sparse argillic
and phyllic alteration are present. Some potassic alteration may be preseni,
because some of the potassium feldspar appears to be secondary.

The Esmeralda formation and late Tertiary volcanics are unaltered and

barren of mineralization.

Mineralization

Copper-molybdenum and silver-zinc constitute the two different metal
assemblages. Gold and lead values are very low. The intrusive is character-
ized by high copper (1000-6000 ppm) and high molybdenum (100-250 ppm) and
negligible amounts of lead, zinc, gold and silver. Although, silver will
average 0.20 oz./ton in the mineralized portions of the intrusive.

The adjacent limestones and tactites are sporadically high in copper



ABSTRACT

The (M 1-b4 lode mining claims are located in T8N R3EL Sections 19, 28,
29, 30, 31, 3%, and 33, Santa Fe Minina District, Mineral County, !levada.

The CM claim group covers an intrusive porphyry copper prospect that
appears to gé surrounded by a silver-zinc halo in altered limestones.

Within the claim group a N65OW trendina linement is intersected by a
N25CFE trendina linement. Aeromaanetics, aerialphotographic interpretation
and ground reconnaissance confirm the intersection. At the axis of intersection
a window of altered Triassic Luning limestone surrounds an intrusive stock(?)
that is granitic in composition. The intrusive appéars to have formed an
eliptically shaped anticlinal dome which trends approximately east-west and
exceeds 1% miles in length. Except for an area approximately 3/4 mile long
and % mile wide the dome has been covered by late Tertiary unaltered andesitic
volcanics.

The intrusive is a fine grained porphyry which appears to be hypabysal in
nature. Propylitic alteration is g“and only sparse argillic and phyllic
alteration can be observed. The mineralized intrusive has been intensely
silicified and sparsely sericitized. Except for leached areas and small
barren areas, disseminated chalcopyrite, pyrite and copper oxides are ubiquitous
in the exposed intrusive. :

Geochemical samples on the intrusive vary between 120 ppm to 6380 ppm
copper; 2000 ppm copper would be a conservative average. Molybdenum varies
between four to 250 ppm and negligible amounts of lead, zinc, gold, and silver
were detected.

In the adjacent Triassic Luning limestones, alteration varies from tacfite

near the intrusive to mild marblization and bleaching at the periphery of



(#10,000 ppm), high in zinc (300 to +6000 ppm) and fairly hiah in silver (.02
0z./ton to 7 oz./ton). Values in gold vary between T to .069 oz./ton. Lead
values are neqliqitle and no sample exceeded 75 ppm.

In the infrusive the copper occurs in the form of disseminated chalco-
pyrite and copper oxides and attendant minor malachite stainina. MNo visible
molybdenum except in one instance, was observed. No lead, zinc, silver, or
gold minerals were observed. Pyrite occurs as minor disseminations, (less
than 1%) except for a few, (more than 3%) occurences. Theicopper does not
appear to have been leached to any extent, except for one isolated aqossan
zone in the intrusive.

In the adjacent tactite and gossan zones copper occurs as disseminated
chalcopyrite and abundant malachite and azurite seams. Gossan zones occur in
and near the tactite zones, therefore, some copper mobilization has occured.
Minor amounts of yellow zinc oxides were observed in the tactites and gossan
zones. No gold, nor silver minerals were seen.

In the white bleached marbles many sporadié copper oxide (malachite and
azurite) occurences were noted. No lead, zinc nor gold, 'silver minerals
could be determined. In the yellow brown to brown marble, limonite and ruby
red hematite(?) specks were observed and may contain the minor silver, gold,

and zinc mineralization,
&

GEOCHEMISTRY

The background values for the following rocks are as follows:

Intrusive Granite(?) Luning Limestone

Cu 10 ppm Cu 10 ppm

Mo 2 ppm Mo 1 ppm

Au -.003 oz./ton Au -.003 oz./ton
Ag -.01 oz./ton Ag -.01 oz./ton
Zn 50 ppm Zn 20 ppm

Pb 20 ppm . Pb -5 ppm



" Sixty-six samples were collected and all samples were outcrop rockchip

samples. An area of approximately 20 feet in diameter was sampled around
- the sample site. Each samp\e'ngigbad between five and ten pounds. Seven-
teen samples were taken on intrusive outcrops, ten samples in tactite zones,
‘36 samples in the Luning 11me§fona and three fm ultrabasic volcanics (dia-
base?). The sample siies are plotted by number on the qeologic map.
The samples were not takan in a systematic grid, but average approxi-
-" “mate1y 250 feet apart in ‘the intrusive and surroundina altered Luning forma-
tion. Samples were taken at distances of approximately 1000 feet apart in
the slightly altered and unaltered areas. Each sample site on the qround 13
 marked by a flagged wooden lath with the sample number, prefixed by the 1ettgr
"J", and with the date of sampling. The sample numbers vary between J25-9115

and are not consecutive. The reason for this is because other properties were
being sampled at the same time.

A high copper anomaly that exceéds +1000 ppm can be contoured. The
known dimensions of the east-west striking anomily are approximately 2200
feet in length and varies between 500 to 1800 feet in width (see Cu overlay).
To the north and west, the anomaly terminates only because of late Tertiary
volcanic cover. Much higher copper values exist within the 1000 ppm contour.
Plus 3000 ppm and plus 1% covper valués have been contoured (see Cu overlay).
Molybdenum values in the intrusive vary between four ppm to 250 ppm and are
not definitive. Except for a few isolated incidents, gold and silver values
are very low (1ess than .30 oz./ton Ag. less than .005 oz./ton Au), within
the high copper contours. The copper, molybdenum anomaly coincides with the
exposed intrusive and adjacent tactites and gossan zones.

A definitive silver-zinc halo seems to surround the east-west trending

copper anomaly (see Ag and Zn overlays). Gold is nealigible and values vary

-8.




H ‘between Trace. to .07 oz. /ton Tha kneun si\ver-zinc halo varies between 200 to
| . '400 feet in wxdth The values in silver are contoured at .02 oz./ton, 1 oZz. Iton.
SR /ton and 5 oz. /ton ‘Near the outer fringes of the halo the values rapidly

'*.;dissipate from +1 0z./ton Ag to less than .20 oz./ton Ag (see Ag overlay). ﬂll'i

Lfi_with gossan and tactite zones. The zinc anomalies overlap the silver anomalies. ‘"
1v but are much more extensive in 1ength and width (see In overlay). Many of >
. the high zinc values (+500 pm? occur in seemingly slightly altered ”“‘”WM
_ »“The zinc forms a very def1n1tiv¢ halo around the conper anomaly and may be a
’*“rvery good geochemical guide for the unexpasad mineralfzed intrusive rocks and

; 11mestanes. The high zinc values which occur south of the copper anomalies

the high silver values occur 1n the altered Luning limestone and are assoc?ated

are quite 1nter¢st1ng because the copper values are very low and the limestones
abe unaltered or s]ightly‘altered

It is interesting to note that the intrusive silver and zinc values are
negligible with copper values high. Yet, the high values in silver and zinc
in the altered Luning Yimestone, tactite and gossan zones, also carry high
copper values (#5000 ppm). The silver values were totally unexpected and hard
to believe, therefore I ran comptete'rechecks on all high silver values at the
Mineral County Assay Office. I also had the pulps checked for Au, Ag, Mo, Cu,
Pb, and Zn at Rocky Mountain Geochumical Inc., in Reno. A1l assay rechecks
were in close agreement and I am confident of results for copper, molybdenum,

gold, silver, lead and zinc.
The qombined copper, silver, zinc anomaly strikes east-west and exceeds
3000 feet in length and varies bgtunuh 500 to 2000 feet in width. Table No. 1

which lists the sample number, rock type and assay results is presented for

reference.




Rock Tvpe
Gossan

Inty sill1?
Intv sill?
Intv

Alt Tmst
Alt Imst
Intv

Intv

Alt Imst
Intv

Intv

Intv

Gossan

Alt Imst wh
Alt Lmst wh
Tactite

S1 Alt Imst

Intv

“Inty

_fntv(?)

i Mt Imst
»‘-,," T§¢tite,
990 Gossan
Gossan
- Géssan i

 Intv

Au
0z./ton

Ag
0z./ton

Cu_ppm

Mo ppm  Pb ppm Zn ppm

T

-4 - oy

—4 -t — — =4 b _| _‘

0.06
0.19
0.1
0.21
1.50
0.09
0.29
1.9
0.15
0.67
0.06
Nil

124
10
380
750
1550
250
6380
4220
5000

200

120
140

4280
180
; ;-50{f

DR
DR

98

DR
DR

160

. 250

N1

20

Nil

Nil -

Nil
30
25

Nil
25

Nil

Nil

Nil

30

30

N1

60

Nil

50
B
OB
CBR

-Dg;‘f

. 16

121

10
66
84
74
1042
308
56
63
4480
68
32
38

1225
120
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06
L

‘QRF;F“
DR N
R




R = Did not run

Sample
No.

Back-
ground

Back-
gqround

J25
J26
Ja7
J28
_J29
J30
J31
J32
333
334
28
6

-1338{

\037 -

e

o
; ATt Imst
e
7 .7Q§ﬁffi”
et

o e i e s -

Intrusive
(Intv)"

Limestone
(Lmst)

Br Imst
Rd bl Imst
Wh marble
Intv? dike
Gossan

Gy bl marble
Gossan
Tactite
Intv

Intv

Intv

Tactite

| Alt Imnst

Intv leached

Alt Imst

- Bossan

Tactite
Alt Imst

Gossan

ﬁeﬂ Imst

Mu

Table No. 1

V P\q

0z./ton 0z./ton Cu ppm ‘o _ppri
e &

-0.005

-0.005
T
T
T
1
0.069
T

0.015 8

1

'
H

T

.'3.44
R o

- 0.14

...0;35f __
o

T R >

-0.01 10 1

0.06 20 Nil
0.27 8 DR
0.‘0

0.31

95 DR

0.32
1.13
bR

102
210

0.26
0.30
0.28
0.15

7?95;i 3 

965 DR
oR:

DR

180

P ppm
S0 ol

20

25
25
30

Ml

50
25
M9

25

Nil

-2

25

Nil

75
N

N1
MiY

Nl

N
B0
50

Zn ppm
50

20
34
76
62

) 52

2300

1240
1360
6660

62
- 82

172
168
.

290
315

-__375¥




Sample Au Aq
_MNo. ~ Pock Type 0z./ton Oz./ton Cu ppm Mo ppm Ph ppn  7n ppm
J9€ It Twst T 0.11 B np SE R 250 ;
J97 &1 ATt Yest T 0.10 7 hR il 200 i
45 Diabase? . 005 0.14 71 DR MY 460 f
J99 Alt Imst T 0.15 10 R i 700 %
J100 S1 Alt Imst T 0.15 29 DR T 360 %
J101 51 Alt Imst T 0.05 21 DR Nil 520 i
J102 ST ATt Tmst T 0.13 12 PR 10 1100 ;
J103 ST Alt Imst % n.04 15 DR Nil 510 ;
2104 s1 Silicified T 0.15 10 nR Ni T 215 :
Limestone g
J105 At Imst T T 93 DR Nil 320 %
J106 S1 At Imst T 0.14 10 DR DR DR %
Jo7 At Imst red T 0.15 10 DR DR DR L
J108 Unalt Imst T 0.09 9 DR DR DR
J109 Lmst Breccia red T 0.13 " DR DR DR
0 S1 Alt imst T 0.10 15 DR DR DR :
Jim Diabase? T 0.14 13 DR DR DR E
J1nez Diabase? T 0.15 27 DR Nil 25 ' g
113 S1 ATt Imst T 0.3 . e DR N1 185 ;
J114 Unalt Imst T 0.08 7 DR Nil 210 v
J115 Lmst breccia red T 0.12 8 DR 50 70 |

AEROMAGNETIC DATA

In the area of interest, aeromagnetic maps (GP751-752 and USRS aeromagnetic
Nevada sheets #11, 12, 16, 17) define a N65W striking 1inement which is inter-
sected by a N25E strikina linement (see aeromagnetic map). This intersection

is also defined at the surface by the radical change of strike and dip of the

"2?

g T



Luning formation. The NG5 trendina zone can be traced in excess of 30

miles and the intersectine 1250 trending linement exceeds six miles In
lenath., The area of “inite intersection is covered bv the (M 1-64 claim
aroup (see ceromaanetic man).

There is a relief of 300 gammas within the perimeter of the clawm
block. The copper hearina stock occurs on the”2700 gamma contour between
the 2900 gqamma high and 2600 garma low. The exposed stock also occurs
near the center of intersection expressed by the aeromaqnetic data. It
is interestino to note that except for strike, the aeromaanetic inter-
section is almost jdentical to the intersection at Anaconda's porphyry
copper pit near Yerinqton, MNevada.

The reader may d{aw his own conclusions, but it is my opinion that
g

the aeromagnetic data enhances the attractiveness of the prospect.
CONCLUSIONS

Within the (M ciaim black a northwest-northeast linement intersection
coincides with intrusien, doming of adjacent limestones, alteration and
mineralization. Mineralization consists of two types: CODDEr, molybdenum
and silver, zinc and neqligible amounts of lead and gold.

It is my opinion that the ‘mineralization may be much more extensive than
what is exposed because of the extensive late Tertiary volcanic cover to
the west and north of the center of the claim block (see qeoloaic map). My
reasons for this opinicn are threefold: 1) .the aeromaanetic data indicates
the above directions: 2) the anticlinal dome is very prominent on the aerial-
photographs, and has been confirmed by qround reconnaissance mapping; and
3) mineralization and alteration occur in the Luning formation near the

contact of the Lunina formation and Tertiary volcanics.

-13-




¢

7 Bt
eﬁ\@l\‘)

One of the puzzling aspects of the prospect is lack of4propylitic
alteration and the sparse araillic and phyllic alteration of the exposed
stock. Most of the intrusive rocks almost look fresh, excent for minor
to intense silication and sparse seritization. Secondary potassium feldspar
may be present. The only interesting observable features of the intrusive
rock, are the ubiquitous hlebs of disseminated chalcopyrite, pyrite and
copper oxides.

Except for a few leached areas, the intrusive rock will consistently
surface assay above 1000 ppm copper, and many samples assaved above 3000
ppm copper. In the adjacent exposed tactite and gossan zones assaysw?f
+1% copper are not uncommon, but vary in thicknegs from 10 to 100‘fée£.

It is emphasized that the silver zinc value; are ubiquitous in the
qossan and tactite zones and not associated with quartz veins. Although
south of the intrusive high zinc values (300-1000 ppm) occur in sliahtly
bleached and iron oxide stained marblized limestone. One factor that should
not be overlooked is the qeochemical significante of the copper and zinc
values in the slightly altered Luning limestone. Personal sampling ex-
perience and observation at the CM property, has lead me to be1ieve that -
any sample in the limestone which exceeds 50 ppm copper and/or 300 ppm
zinc, indicates that mineralized intrusive is w1thin 300 feet of the
surface. In several instances copper values of plus 150 ppm in 1limestone
were only 100 feet stratigraphically higher than tactite and gossan zones
which exceed 1% copper and intrusive outcrops that exceeded 2000 ppm.

In summary, an exposed mineralized area which is approximately 3000
feet lonq and 500-2000 feet wide is in contact with late Tertiary volcanic
cover. Surface structural features and aeromagnetic data indicate a target

)

<1

;,‘
Ev.
B

=



that may be much more extensive. From what is now known the prosnect cer-
tainly deserves further aeoloaical, geochemical and geonhysical work,

accompanied with follow up drilling.

RECOMMENDAT IONS

In my opinion, the first order of business would be samplina on a
closely spaced 100 to 200 foot geochemical grid. The elements, copper,
molybdenum, zinc, gold and silver should be assayed. Ground magnetics
probably would be helpful, to pinpoint the structure, dimensions and depth
of the intrusive(?). IP would be helpful, if the thickness of the limestone
and volcanics do not hinder the geophysical methods usefulness.

Five areas at present are especially attractive to me and deserve

drill holes. The proposed drill sites are numbered P1-5 on the geologic 3
map and may be considered diaitally to be in order of importance (P1
first hole, P2 second hole, etc.). All except No. 2 would test both the

limestone and intrusive. Core drilling would be preferable and the core

e v

should be assayed everv 10 feet for copper, molybdenum, gold, silver,

lead and zinc. Drillina depths would be dependent upon mineralization

and alteration, but 1000 feet is presently recommended. g
. 5
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