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Subject: Preliminary report of geology of the Calico area, Walker River
Pajute Reservation, Mineral County, Nevada,

The Calice arsa lies spproximetaly six miles north of Schurz and sxtends
from U.S. 95 eastwards for four miles, consisting of approximstely 12 square
miles. Tha topography is gentle to the west but quite rough to the east.

he slevaticn variss from 4300 on the flat south of the Calicc Hills to 5140
feet at the highest point. Road building is difficult. Much of the area to
the weat and north is covered with alluvium and sand.

Tha Crlico Fills lies in an area of Teartiary volcanics consisting of a thick
section of crystal tuffs which have been 1ntvud~d by later andesite, basalt,
and thyelitic dikes and plugs. Basalt flougdpart of the area to the east.
The basement, rock is granitic warying in composition from quartz-monzonite

to diorite, which intruded Mesozoic sediments of the Lunning formetion(?).
However there are no exposures of the earlier sediments axcept for a small
erea of calc-silicatesa in Section 21. The granitic rocts are exposed only
as small patchas in Sections 30-31, and In a small ocutcrop in the southeast

cornor of Section 33, All of these have baen partially covered by lacustrine
sediments of Lahontan age.

Pre-Tertiary Rocks

Granitic rocks outerops principally in the extreme northwest cornor of the

area psar U.S, 95 in Sections 30-31, the largzest outcrop being 600 by 1,000

feat in size, Hers the granitic rocks varies in composition from quartz-
monzonits to quartz diorite and diorite. It is usually medium to coarse grained
with 30-55% plagioclase, 2-25% orthoclase, 15-25% green hornblende, 3-5%
pyroxene, 2-5% quartz, 1-3% bioctite, and scatterad grains of magpetite. Tre
hornblende 1s commonly chloritized. Quartz velns are associated vith the
quartz monzonite in the northwest cornor of Section 30,

The small granitic outcrop on Section 4 consists of quartz diorite with
associate granite aplite and quartz veinlets carrsing traces of green copper
carbonates. Some limonite pseudomorphs after pyrite are present in the quartz
veinlets, The rock is fine-grained, with 20-33% plagioclass showing good
albite tvinning, up to 55% hornblende, and 5% guartz. No contacts are
observable as the area is covered with sand and elluvium. Whether this is

a topographic high or a fault block could not be determbred.



Granitic rock, apparently diorite in composition occur in Calico 1 drill
hole at 1270 to 1441 feet. Coring was not started until 1330 feet, there-
for the contact is not in the core and no evidence was available as to the
nature of the upper contact of the diorite. At 1330 the diorite is almoat
completely silicified with only ghoat outlines of wisps of chlorite after
amphiboles from 2 to 8% of the groundmass, and cryptocrystallined quartsz

up to 98% of the groundmass. At 1330 feet the rock is fine-grained diorite
with 30 to 60% amphiboles. The amphiboles are usually highly chloritized.
At 1441 feet the drill hole enters a skarn zone consisting of actionlite,
garnet (andradite), and epidote, with varying amounta of pyrite, pyrrhotits,
chalcopyrite, and magnetite.

The spatial relationship of the granitic mass in Calico 1 drill hole to
the other cutcrops are obscured by the overlying Tertiary tuffs. The
difference in elevation of this mmas to the granitic rocks in the other
outcrops may be due to the old topograpny, and partly to block faulting.
It appears that it is caused principally by topography.

" The only evidence of the older Mesozoic sediments is a small sliver of cale-
silicates alongthe quartz-diorite outcrop in Section 31, but even here the
relationship is obascured. The skarn in drill hole CA-1l is probably the
contact metamorphism of limestone and/or dolomites of the Lupning(?) forme-
tion by the diorite intrusive, that was also responsible for the irom
mineralization. This skarn shows relict banding fram25 to 850, averdging
659 This section of skarn is at least 1,000 feet thick.

The granitic rocks are probably Cretaceous in age, but may be of Eocene
age, Further work in the region may shed light on this problem.

Tertiary Rocks

The granitic rocks are covered by a thick section of tuffaceous sediments
consisting of crystal tuffs, waterlained fine-grained tuffs, and coarse-
grained lapilli tuffs, In some sections fragments of other volcanics

ocour up to 6 inches across, but commonlu are # to 2 inches wide. These
rccks are white to tan in color, consisting of up to 35% crystals in a
hyaloline (glassy) to aphanitic groundmass, commonly with glass shard
structure. They are rhyolitic to quartz -latite in compositiom. There
appears to be two distintive beds in the section. One horizom, 8 to 20 feet,
in thickness, occur 80 feet beneath the glass bed. It is fine-grained,

well indurated, and tan in color, and is shown as V-15 on the geologic map.
Approximetely 80 feat above this bef a thin bed of black glass, 2 to 8 feet
in thickness, ozcur directly beneath V-14 rhyolitic flow(?). This occur either
as massive black glass or as fragments in a tuffaceous groundmass making up
10 to 50% of the rock.

V-1, V-14, and V-3 appear to be a continuous section, but V-15 is no% appareant
inthe western part of the area, therefore V-1 and V-3 are shown as the same
color on the geologic rap,




V-1/ thyolite, although shown as a flow(?) on the map, may be a welded tuff.
It is reddish in color, with a glassy to aphanitic groundmass with 10 %o 20%
phenocrysts of plagioclase and glass, and with numerous fragments of other
volecanic rocks. This unit only covers two small areas in Sections 9-10

in the southeast end of the area,

V-1 erystal tuffs are present in drill hole CA-1 from the surface to 1250
feet, Here they show reddish alteration colors in most of the core from
the surface to 1250 feet.

The red, green, and purple coloration in the tuffs is due to alteraticn
caused by the numerous intrusives in the area., Usually the tuff is purplish
and greenish nearest the intrusive, grading into & dark to bright red color
further cut. Some of the whiteness appear to be due to bleaching.

Tertiary Intrusives

There are numerous intrusives varying in composition from rhyolite

to andesite and basalt. Some of these appear to be controlled by the
northeast favlts while others appear to be controlled by the northwest struc-
tures, The acidic and intermediate intrusives are usually quite small in
areal exposures while the amdesite intrusives are quite large, The basalt
rlugs and flows are restricted to the extreme southeast end of the area, and
alag the northwest structure bounding the north side of the area. It also
occurs along this same lineament immediately west of the highway.

Rhyolite

No detail work was done on these as they do not appear to be cloasely
related to the problem of ore genesis and the present exploration activities.
Some of these may be welded tuffs, partially altered.. They are usually

tan to reddiah in color, glassy to aphanitic groundmass with 15-50% pheno—

crysts of orthoclase, plagioclase, quartz, and glass, Biotite and hornblende
are common,

Intermediate rocks

No detail work was done on thess rocks but they appear tc be intermediate
in composition. They occur along a northeast trending structure. The tuffs

around them show the typical purplish, greenish, and reddish coloration
due tc altzration caused by these intrusives.

Andesite

Andesite occurs as plugs, dikes, and sills, A thin section of a sample
taken near the mouth of Calico canyon revealed the groundmass to be made
up of 40% plagioclase, 5% orthoclase, 2-3% quartz, 5% green hornblende,

and with scattered magnetite and pyroxene making up 1%. Phenocrysts make
up 35% of the section with 5% orthoclse and 30% plagioclase, both euhedral
and zoned, showing Carlsbad and albite twinning. Green hornblende crystals
make up 10Z of the rock. It has been slightly chloritized. Magnmetic
susceptibility tests at the University of Nevada showed an equivalent of
% magnetite.

The andesite varies slightly in the other intrusives. In the plug just west
of the mouth of Calico canyon the rock is diabasic(?) in texture, and may
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represent the throat of a vent. Usually the andesite is finer-grained to glassy
near the margina. They usually show cross-cutting features.

Spatially some of these plugs appear to be flows resting on the tuff btut
closer inspection yevesls high-angle, cross-cutting features, and typically
as on the west and of the andesite plug 1,200 feet northeast of Calico 1
drill hole, the tuff on the contact 1s highly sheared at a high angle, and
are brecciated, highly silicified, and prrplish to dark red in color. Usually
a few feet out the tuff is greenish in color, probably due to the formation
of celadonite. Further out the tuff is bright red, and scmetimes bleached
to a high whiteness. The induration and silicification of the tuffs causas
them to resist crosion and %o stand high around the intrusive plugs giving
the appearance of a flow resting on the tuff. In at least cne spoti one
nf these bodies is a sill with ths top eroded off, giving the appearance
of a flow. The andesite high on the hill a few hundred fget southweet of
calico 1 drill hole may be partially a sill but the main body appears to be
a plug.

Quaternary Rocks

Basalt

The basalt in the nerthwest cornor of the area eprear to be a dike along &
northwest structure, while that on the north side of the area in Section 32233
appears as vents with high-angle, crosscuting contacts, The basalt to the
east cccurs in several vents, and as flows dipping to the east. Thease rocks
are dense, with some nlivipe, and are partly vesicular. These flows are

up to 40 feet in thickness.

Lacustrine deposits

Much of the area is covered by lake sediments of Lahontan age. These vary
from fine sand and gravel to water-lain vitric tuffs and clays.

Alluvium and sand

Much of the area of interest is covered by wind-blown sand, in some areas
forming dunes. The alluvium and sand appear to drop off fairly rapidly
along the front of the range south of Calico Hills. No estimates can be mwade
to the north, but they are fairly shallow apparently.

Structure

There are t<o sets of faults in the area. The prominent northweet structure
saries from N20°W to N40W, and is parallel to the discordance described by
Locke, et.al, (1940) and Ferguscn and Muller (1949). There is no evidence
for a large right laterdl movement along this structure as postulated by
Ferguson and Muller further to the southeast.

There is a prominent nortneast set of faults varying from N10°E to N35°E.
Tbese appear to cut the northwest structures, btut in a few places have
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been cut by the northwest structures. Theae faults may be making up along

the major northwest structures in the viecinity of Schurz. The northeast
faults appear to be down-faulting to the east, and may account for some of
the difference in elevation between the granitic outcrops to the west and
the diorite in Calico 1 drill-hole. Other minor faults do not appear to
show much movement.

Conclusions

The Calico area is underlain by a large granitic mass, quartz-monzonite

to diorite in composition, and possibly granitic in some places. Quartz
veins and granite aplite occur in some areas, Copper sulfides and pyrite
occur in some of the quartz veins. These granitic rocks intruded Mesozoic
sediments, probably Lunning in age, but pocsibly Excelsior in age, but no
data is available as to the atiitude or occurrence of these units, except
for the banding in the skarn.

The depth to these granitic rocks can not be estimated except by magnetic,
gravity, and/or TP data., Evidently the topography was considerable at the
time of the deposition of the crystal tuff, These tuffs are at least 1,300
feet thick. They in turn have been intruded by rhyolitic, intermediate,
andesite, and basalt intrusives, and partially covered by rhyolitic and
basalt flow. The coloration in the tuffs is caused by alteration due to
these intrusives.

Considering the present data the structure does not appear to be impoertant,
but may become important as a factor in the localization of the mineralization
found in Calico 1 drill-hole. However the significant structure in the
granitic rocks affecting the mineralization may not be reﬁtected in the
present topography, and may be revealed only by norrelation with structures

in older rocks in adjoining areas.

The andesite plugs in the area of the megnetic anomaly may not affect theigre-
body, if the lava came up through narrow vents. Further tests of thke andesite
should be made for magnetic susceptibility, and this data closely correlated
with the magnetics and the geology.
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Magnetite (and some hematite) crops out on the east side of Frenchie
Creek canyon near its head. The exposures occur over a horizontal distance of
2,200 feet and at altitudes of from 6,000 to 7,000 feet.

The area is underlain by tuff of the Older Volcanic series. Iron min-
erals occur along shear zomes, as replacement of the volcanic rock, as the

matrix of breccia, as filling in joints, and as grains disseminated throughout
the rock.

Several outcrops of iron ore occur in a discontinuous east-west zone
1,500 feet long. Samples from the outcrops analysed 28.5 to 52.7 percent iron.

Surrounding these outcrops are mineralized areas containing 5 to 10 percent
iron.

Development consists of magnetometer surveys, trenches, and a 100-foot
adit.

Imperial

The Imperial prospect is about one-quarter of a mile north of the
Frenchie Creek prospect.

Dark blue hematite and magnetite occur along a nearly vertical shear zone,

as the matrix of andesite breccia and as replacement of the volcanic wallrock,
Ore crops out over an area of about 400 square feet. A small area of low-
grade iron bearing andesite surrounds the outcrop.

The property has been explored by trenches and one drill hole.

Jackson

The Jackson prospect is on the west side of Frenchie Creek canyon about
1 mile west of the Frenchie Creek prospect,

Hematite and magnetite occur as a replacement of tuff of the Older Vol-
canic series along a north-trending shear zone. The replaced zone, which has
been developed over a length of 200 feet, is about 120 feet wide. The magne-
tite and hematite replacement is concentrated in narrow layers of the tuff,

Pumpkin Hollow Area

The Pumpkin Hollow deposit is 8 airline miles southeast of Yerington at
an altitude of 4,900 feet (fig. 47).

The United States Steel Corp. located more than 180 claims in the area
following the discovery in 1960 of a large magnetic anomaly by means of aero-
magnetic exploration. Subsequently, the company did considerable drilling and
other exploration. 1In 1969 U.S. Steel applied for mineral patents on claims
covering portions of the anomaly reported to contain 250 million tons of ore
grading somewhat under 40 percent iron and about 0.3 percent copper. Ore was
stated to occur in four separate bodies, three of which were amenable to open
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FIGURE 47. - Pumpkin Hollow and Walker River Areas. (Adapted from report by Edmond F.
Lawrence and Robert L. Redmond, pres. at SME fall meeting 1967.)
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pit mining. No information was available about drilling results in the remain- The der
der of the anomaly. \ large laters
deposit but
The ore bodies occur in a thick series of limestone, shale, chert, and trending fau
tuff beds which have been altered by pyrometasomatic processes to skarn,
marble, and various metamorphic rocks. Dikes of quartz monzonite occur in the Drill ¢t
mineralized area. Overlying the sedimentary series are unmineralized latite | 2,325 feet ¢
and rhyolite flows, with a thickness of up to 500 feet, which in turn are cov-& age of 24.5
ered with shallow overburden. Magnetite is the predominant iron mineral. material cor
Copper occurs as chalcopyrite. Iron sulfides are abundant. Other hydrother- | yall rocks =
mal mineral are serpentine, talc, chlorite, calcite, quartz, and epidote.
Explore
The deposition of ore minerals favors certain beds (most frequently lime-| calico magne
stones) which have been replaced by massive magnetite. Intervening beds are were taken :
barren or contain low-grade material. Disseminated magnetite also occurs in were spaced
some portions of the ore zone. Beds in the ore-bearing sedimentary series 6,000 feet !
have a moderately steep dip and apparently continue to depth. than 2,200 ¢

Walker River Area
|

The Walker River iron-copper deposits occur along a 25-mile northwest- i
trending zone which extends from 11 miles north to 19 miles southeast of | 2 ////
Schurz (fig. 47). Topographically, the area is a wide expanse of desert val- ! N e
leys and hills with altitudes ranging from 4,100 to 4,800 feet. The area is |, /////
entirely on the Walker River Indian Reservation. It has been leased by | .
Walter Martel Co. and Occidental Minerals Corp. ¢

The deposits were discovered by geologic recomnaissance, ground magnetic
prospecting, and aeromagnetic prospecting. They have been further explored by
other surface geophysical methods, geochemical surveys, and diamond drilling. /
Nearly all the iron resources discovered are in the Calico deposit. The
Hottentot deposit contains small iron resources. Copper deposits containing
subordinate iron have also been discovered in the area.

Calico §\\\\\\ i

Location, History, and Production. - The Calico deposit is 6 miles north \\\\
of Schurz on the gentle southwest slope of the Calico Hills at an altitude of l B,

about 4,600 feet (fig. 47). U.S. Highway 95 is 2 miles west of the area.
The deposit was mapped in 1963 by aeromagnetic methods. Occidental Minerals
Corp. subsequently acquired an interest in the property. There has been no \\‘“=\“__k_
production.

Geology. - The area is overlain by at least 1,300 feet of barren Tertiaryk
and Quaternary rhyolitic tuffs and associated intrusives. The pre-Tertiary
surface was composed of Mesozoic sandstone, shale, and limestone, and intru- »_.f
sive Mesozoic quartz diorite.

FIGURE 4

Extensive skarn zones containing garnet, actinolite, epidote, and other
contact minerals developed in the sediments at their intrusive contacts.
Large quantities of magnetite and notable quantities of pyrite, pyrrhotite,
and chalcopyrite occur in the contact zones.
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The deposit is adjacent to a northwest-trending fault zone which has a
large lateral movement. Small faults parallel to this zone cut the ore
deposit but show only minor horizontal displacements. Small northeast-
trending faults also cut the deposit.

Drill holes in the contact zones intersected thicknesses of 1,210 to

i 2,325 feet of magnetite and chalcopyrite-bearing material containing an aver-

age of 24.5 percent iron and 0.076 percent copper. The holes were bottomed in
material containing from 14 to 23 percent iron and 0.05 to 0.17 percent copper.
Wall rocks are mainly skarn, hornfels, and quartz diorite.

Exploration and Development. - Following the aeromagnetic survey of the
Calico magnetic anomaly a ground magnetometer survey was made. Observations
were taken at intervals of 25 to 200 feet along northeast-southwest lines that
were spaced from 100 to 750 feet apart. The ground survey outlined an area

6,000 feet long and 1,900 feet wide in which the magnetic intensity was more
than 2,200 gammas.

The maximum intensity was 3,400 gammas (fig. 48).
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FIGURE 48. - Calico Magnetic )Anomu[y and Drill Hole Location.;:. (Adapted from report by

Edmond F. Lawrence and Robert L.Redmond,mes.atSMEfallmeeHng]967J
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CA -1 GA=B
Iron Copper Iron Copper CA-4
Feet-percent Feet-percent Feer—percenl_ _Feet-—percent lron Copper
—| Feet-percent Feel -percent
-
1,415-0.0 1,415-0.0 1,040-0.0 1,040-0.0
4
2,400-00 2,400-0.0 oy e
193-11.8 193 -0.04 875 breccia 875 breccio
] [ 65-0.204 with with
211-266 | 9.4-62.3 0.018 - 0,094
599-0.080
521-44.4 277 of | [ 277 of
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— 63-0. 0 113-351 "] [C95-0.102
I51-0.094 285-0.025 “'5_;155 =
518-270 [ 85-0.165 | 6 238 - 0.064
636-38.7 254 -314 = 50-0.13
R “| 442-0067 -
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181-303 | ———— A T m-oos2
108-235 —] [C108-0.150 249-144 )

= = ]

FIGURE 49. - Analyses of Drill Hole Samples in Calico Iron Deposit. (Adapted from report |

by Edmond F. Lawrence and Robert L. Redmond, pres. at SME fall meeting
1967.)

Six holes were drilled in the magnetic anomaly to depths ranging from
2,560 to 3,633 feet. The holes indicated a body of plus-20-percent iron mate!
rial over 5,000 feet long, 2,000 feet wide, and more than 2,500 feet thick. }

About 1,400 feet of barren volcanic rock overlies the mineralized material %
(fig. 49).

Copper ore was searched for with induced polarization surveys which out-

ing magnetite. One drill hole in an area of high conductivity and low mag- r
netic intensity encountered only small quantities of magnetite but about the }
same concentrations of pyrite, pyrrhotite, and chalcopyrite as were found in
the magnetic zone.

Ore Reserves. - Based on the magnetic survey and exploratory drilling
(14), it is estimated that the Calico deposit contains a very large quantity )
of material with an average grade of 20 percent iron and 0.07 percent copper, )
High-grade portions of the deposit contain a large tonnage of ore with an aveq
age grade of 44 percent iron.

Economic Potential. - Open pit mining operations would be uneconomic
because of the thick capping of barren rock. The overall stripping ratio forﬂ
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the resource of 20 percent iron is 3.5:1.0. About 900 million tons of rock
would have to be stripped before large-scale open pit ore production could be
started. This would entail an enormous capital expenditure which could not be
amortized at the indicated consumption rate of iron ore in the regional market.
Underground mining methods are indicated. The ore is stated to be suitable

for block-caving and costs should be similar to those now achieved in high-
tonnage operations of this type. Only the higher grade portion of the ore
body can be economically mined.

Metallurgical tests on drill-core samples indicate that magnetic methods
will yield a concentrate containing 62 to 69 percent iron, 1.9 to 2.5 percent
sulfur, and less than 0.02 percent copper. Flotation methods will yield a
concentrate yielding 65.3 percent iron plus a bulk sulfide concentrate contain-
ing 12.6 percent copper (14, p. 8).

Hottentot

Location, History, and Production. - The Hottentot deposit is 12 miles
east of Schurz on the north end of the Gillis Range at an altitude of 4,800
feet (fig. 47). The deposit was discovered in 1963 by personnel of Idaho Min-
ing Corp. and Martel Mining Co. while making a geologic recomnaissance of the
area for iron and iron-copper deposits. Magnetite float was traced to a small
outcrop. A preliminary ground magnetic survey gave encouraging results and
was followed during the next 2 years by detailed ground and aerial magnetic
surveys, geologic mapping, electrical résistivity surveys, geochemical surveys,
and diamond drilling. An interest in the property was subsequently acquired
by Occidental Minerals Corp. There has been no production.

Geology. - The area is composed principally of Tertiary and Quaternary
flows and tuffs and of basaltic and andesitic intrusions. A few small areas
of Mesozoic diorite and metamorphosed Mesozoic sediments crop out.

The deposit occurs adjacent to a strong northwest-trending fault zone,
which shows a displacement along the strike of over 2,000 feet. Many small
north-striking and east-striking faults also cut the mineralized area.

Magnetite, partially oxidized to hematite, occurs in pods and lenses in
the diorite. Small amounts of pyrite, actinolite, chlorite, quartz, and cal-
cite are present. Walls are silicified fine-grained diorite.

Exploration and Development. - A detailed ground magnetometer survey was
made over an area that extends about 1 mile north-south and 1.5 miles east-
west, An extensive aeromagnetic survey was made of the same area and the sur-
rounding land. Three anomalies were delineated with areas of 30, 2, and 0.5
acres and intensities of 2,000, 4,000, and 3,000 gammas, respectively. Self-
potential and resistivity ‘surveys also were conducted over the area, but no
nonmagnetic anomalies were found. A hole drilled in the 2,000-gamma anomaly
intersected an ore zone 32 feet thick containing about 50 percent iron ore at
a depth of 713 feet. Holes drilled in the 4,000-and 3,000-gamma anomalies

intersected from 63 to 177 feet of ore averaging 50 to 58 percent iron at
depths of 41 to 177 feet (15).
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This report is an adjunct to my report "Interpretation of Air-
borne lMagnetic Data, Walker River Indian Reservation, Mineral,
Lyon and Churchill Counties, Nevada" for Occidental Minerals
Corporation, Wheat Ridge, Colorado, December 19, 1969. The
aforementioned report comprised the reinterpretation of air-
borne magnetic data from only a part of the data available for
the Walker River Indian Reservation and such area had been
selected last fall for reinterpretation by Arthur R. Still.
Subsequent to this and as a result of that reinterpretation,
it was decided to recompile the remaining data for the Walker
River Indian Reservation. This report thereby discusses the
results of this recompilation outside of the area discussed

in my previous report of Decémber 19, 1969.

The original airborne magnetic data for the Walker River Indian
Reservation area was flown by Aero Service Corporation in 1963
for the account of Walker-Martel Mining Company. The reduction
of this data in the form of 15 sheets that were previously
available to Occidental Minerals Corporation were very poor
quality such that good interpretations of this data could not

be realized. Aero Service Corporation is a reputable airborne
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geophysical contractor, howeﬁer, the resulting data reductions
were apparently done by personnel of Walker-Martel Mining Com-
pany who were completely unfamiliar with good geophysical data
reduction techniques. As a result this data was very difficult
to interpret into meaningful geologic solutions. A case in
point is the results for Black Eagle South as reported in my
previous report of December 19, 1969. This outstanding in-
trusive feature was not clearly defined in the original data
reductions and yet after their recompilation, this feature

was .clearly indicated and its geologic significance readily :

discerned.

As a result of this, it was decided to recompile the remaining
data from the Walker River Indian Reservation. Lockwood,
Kessler & Bartlett, Inc., Pasadena, California were again
selected to recompile the remaining data as they had performed
in the selected area. Lockwood, Kessler & Bartlett followed
the same procedures as outlined in my previous report for the
reduction of this data. One difference worthy of note is in
the northwestern extreme of the Walker River Indian Reservation
data area, the magnetic data was not obtained from the 1963
survey by Aero Service Corporation. The data here was obtained
by Walker-lMartel from an unknown source and the only raw data

avallable to us was a contoured magnetic sheet of this res-

tricted area. This data:appears to be of excellent quality
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and was tied to the remaining majority of the Walker River
Indian Reservation by tie lines flown by Aero Service Corpor-
ation in 1963. Therefore all of the data for the Walker River

Indian Reservation is contiguous.

The final presentation by Lockwood, Kessler & Bartlett, Inc.

of the magnetic data is at a scale of 1 inch = 1/2 mile using
the four 15' topographic sheets in the area of interest as

the best available base maps. In that most of our geological
information is available at a scale of. 1 inch = 1 mile and
thereby to facilitate analysis and correlation with this avail-
able geological information, the output of Lockwood,.Kessler

& Bartlett, Inc. was reduced pnotographically to a scale of

1 inch = 1 mile. The airborne magnetic data at both scales

is included with this report.

Pertinent references and data available for analysis of the
Walker River Indian Reservation area are as folloﬁs:

1. Report - Review of All Geophysical Data, Calico Pros-
pects, Schurz, Mineral County, Nevada for Occidental
Minerals Corp., C. L. Elliot, April 10, 1969.

2. Report - Interpretation of Airborne Magnetic Data,
Calico Area, Schurz, Mineral County, Nevada for Oc-
cidental Minerals Corp., C. L. Ellio%t, September 5,
1969.
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Lrromagnetic Survey, Walker River Indian Reservation,
Churchill, Lyon and Mineral Counties, Nevada, 1KB
Project 9679, November, 1969, 1" = 1/2 mile.
Aercragnetic Survey, Walker River Indian Reservation,

Ghnrchill, Lyon and Mineral Counties, Nevada, LKB

) E?OJEGU 9679, November, 1969, 1" = 1 mile.

i, sra=--Inlcrpretation of Aeromagnetic Data in West
R z

Ceptzal Nevada (Project No. 1), Huntec Limited, A.
Spector, February, 1969;

Contour Maps of Airborne Magnetic Data, sheets 1 through
15, Aero Service Corporation, Airborne Magnetic Sur-
vey, May, 1963. |

Tepographic sheet, Allen Springs, Nevada, 1951, 151
Guaarangle.

Topographic sheet, Schurz, Nevada, 1964, 15' quad-
rangle.

Topographic sheet, Weber Reservoir, Nevada, 1951,

15' guadrangle.

Topographic sheet, Gillis Canyon, Nevada, 1964,15'
TRdGgrangle,

Geoizgio Map of Lyon, Douglas, Ornsby and part of
Washoe Counties, Nevada, J. G. Moore, 1:200,000,

1%?ﬂ, Mineral Investigation Field Studies Map No. MF-80.
éeology and Mineral Deposits of Mineral County,rNev~

ada, Nevada Bureau of Mines Bulletin 58, D.C. Ross, 1961.

Y
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13. DProgress Geologic Map of Nevada, B. Webb, R.B. Wilson,'
July 1962, 1:500,000.

14. Composite Map Churchill, Lyon and Mineral Counties,
Walker Indian Reservation, Nevada, 1" = 1 mile compil-
ation by Occidental Minerals Corp. personnel, January,
1969.

15. Interpretation of Airborne Magnetic Data, Walker
River Indian Reservation, Mineral, Lyon and Churchill
Counties, Nevada for Occ¢idental Minerals Corporation,
Wheat Ridge, Colorado, December 19, 1969, C. L. Elliot.

16. Aeromagnetic Data, Walker River indian Reservation,
Churchill, Lyon and Mineral Counties, Nevada, L.K.B.
Project 0522, 1" = 1/2 mile, March 1970, four sheets.

17. Aeromagnetic Data, Walker River Indian Reservation,
Churchill, Lyon and Mineral Counties, Nevada, L.K.B.

Project 0522, 1" = 1 mile, March 1970, four sheets.

The purpose of thisreview and reinterpretation of all of the
airbqrne magnetic data from the Walker River Indian Reservation
was to re-evaluate 1f any other magnetite-rich tactite zones
such as is known at  Calico and Hottentot and/or any other buried
intrusive bodies were indicated within the limits of the sur-
vey area. The ultimate objective here was to reduce the Walker
River Indian Reservation area to only those significantly in-

teresting zones that migﬁt be withdrawn and held over a longer
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term by Occidental Minerals Corporation for further evaluation

and exploration. With the background knowledge in a magnetic
sense for the Calico, Black Eagle South and Hottentot areas,
reasonably good interpretations of the airborne magnetic data

can be readily accomplished.

Quantitative techniques were employed to derive the most pro-

bable values of magnetic susceptibility of the hidden magneti-

cally causitive bodies as well as their geometric aspects of
horizontal extent and interpreted depth ,below ground surface.
Conventional cuantitative geophysical techniques of interpre-

tation were employed to derive this information.

Accompanying this report are the following maps and sheets:

1. Interpretation Overlay, Airborne Magnetic Data, Walker
River Indian Reservation, Churchill, Lyon and Mineral
Counties, Nevada, 1 " = 1 mile, May, 1970.

2. Aeromagnetic Data, Walker River Indian Reservation,
Churchill, Lyon and Mineral Counties, Nevada, L.K.B.
Project 0522, 1" = 1/2 mile, March 1970, four sheets.

5. Aeromagnetic Data, Walker River Indian Reservation,
Churchill, Lyon and Mineral Counties, Nevada, L.K.B.
Project 0522, 1" = 1 mile, March 1970, four sheets.

A perusal of the accompanying aeromagnetic survey data (four
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sheets from the recompilation of Lockwood, Kessler & Bartlett,
Inc.) indicate a lot of magnetic activity within the Walker
River Indian Reservation and with a very pronounced northwest-
southeast trerd. This trend is compatible with the regional
geology as known in the Walker River Indian Reservation.

Cutting across this northwest-southeast magnetic trend are
indications of many cross faults with a northeast-southwest
trend. This again is known from geological considerations and
supports the work of Spector in his report of February, 1969

in which he has proposed many northeast-southwest cross faults ‘

displacing the generalized northwest-southeast structural trends.

Further, a perusal of the aeromsgnetic data will suggest many
high gradient responsive zones indicative of young sﬁrface
volcanic features and again these-are known to exist exten-
sivély in the Walker River Indian Reservation. Previous analy-
sis of magnetics in this section of Nevada has indicated that
these young Tertiary volcanics do respond quite moderately in
a magnetic sense and therefore these features tend to mask

any significant magnetic anomalies from buried magpetic fea-

tures such as tactite zones and intrusives.
Predominantly tactite zones have a very strong response and

therefore the surface and airborne expressions of buried tac-

tite features should normally stand out above the magnetic

ELLIOT GEOPHYSICAL COMPANY MINING GEOPHYSICAL ENGINEERS TUCSON. ARIZONA



level of surface Tertiary volcanics. This is not necessarily
always the case but would appear to be a reasonable conclusion.
Magnetic response of buried intrusions on the other hand are
not normally large responses and therefore they can be easily
masked by the higher gradient, higher level response of the
surface Tertiary volcanics. Consequently, in volcanic covered
areas as expressed magnetically, buried intrusives could exist
and we would not necessarily be able to recognize these fea-
tures. This concept was amply demonstrated at Black Eagle
South in which surface Tertiary volcanics were responding
giving rise to part of this response énd yet the magnetic res-
ponse of the buried intrusive of a reasonably high magnetic
susceptibility clearly showed above the surface volcanic res-

ponse.

On the accompanying airborne magnetic survey sheets the most
outstanding magnetic feature-is the Calico deposit itself
located generally in sections 5, 6, 7,8, of T 13 N, R 29 E..
The next most significant ms netic features are the responses
for Black Eagle South located in sections 32 and 33 of T 14 N,
tory approximately located in equivalent section 2, T 12 N,

R 30 E. These two features are both clearly indicated in the
aeromagnetic data. Further, there is the magnetic response

of the Little Calico located generally in sections 9 and 10
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of T 13 N, R 29 E and the predominantly volcanic indications

of the Terrill Mountains feature located in sections 19, 20,

et

21, 28, and 29 of T 14 N, R 30 E and the Black Eagle North
feature located in sections 7, 8, and 17 of T 14 N, R 31 E.
These are the pronounced magnetic features within the Walker
River Indian Reservation and these features are indicated on

the attached Interpretation Overlay.

_Also shown on the attached Interpretation Overlay are all of
the interpretation points where magnetic features have been
interpreted. All of the remaining points beyond those areas
mentioned above do not appear to be significant magnetic fea-
tures and are predominantly reflecting volcanics which are

likely Tertiary volcanics at or near surface.

On the attached Interpretation Overlay is shown the boundéry

of the previous re-evaluation of airborne magnetic data within
the Walker River Indian Reservation and as reported in my report
of December 19, 1969. The boundary of the airborne magnetic

coverage 1s also shown on the attached Interpretation Overlay.

One further anomalous feature that was Jjust barely indicated
within the limits of the airborne magnetic coverage is the
feature along the east boundary of the Walker River Indian

Reservation survey in T 12 N. This feature i1s not defined
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adequately for a good interpretation and it appears that the
body extends outside of the limits of the Walkér River Indian
Reservation and therefore is beyond the scope of this report.
It is however of possible interest to determine geologically
a possible source for this feature. The regional zirborne
magnetic coverage of southwestern Nevada as available from the
U.S. Geological Survey on open file as flown by Lockwood,
Kessler & Bartlett, Inc., 1967, does not show any predominant
magnetic feature in the vicinity of this indication and there-
fore this feature perhaps does not have any significance.

It is predominantly outside of the Walker River Indian Reser-

vation therefore it is beyond the scope of this report.

The significant magnetic zones within the area covered in the
previous report of December 19, 1969 need no further discussion
here in that they have been adequately covered in the previous
report. The main significant zone not covered in the previous
report is the Hottentot deposit area. From the airborne mag-
netic data this zone has a significant magnetic feature almost
identical in shape, maénitude and gradients to that atBlack
Eagle South. The indicated magnetic susceptibility is 8900 x
10_6 cgs units reflecting a bulk average magnetite conqbnt of
the order of th;ee per cent magnetite by volume. The indicated
depth below ground surface to the magnetic causitive structure

is indicated to be the order of 800 feet. This interpreted
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depthr is in excellent agreement with the known depth to the
dioritic intrusive body as determined by drilling and will be
covered in more detail in a subsequent report. On the basis
of the similarity in anomaly and interpreted susceptibility

6

of 8900 x 10°~ cgs units for Hottentot as compared to 9800 x

S
10_6 for Black Eagle South, it would seem very reasonable that
the Black Eagle South causitive body is the same dioritic mat-

erial as is known at the Hottentot deposit.

In summary the only area of ény possible significance not cov-
ered in the previous report of December 19, 1969 is the Hotten-
tot deposit area and this area may deserve some fufther work
before relinguishing rights in the Walker River Indian Reser-
vation back to Walker-Martel Mining Company; In that much is
already krown about the Hottentot deposit and immediate area,
no Jurther comments are necessary here in that a discussion

of the Hottentot data including ground data will be covered

in a subsequent repoft. Based on the airborne magnetic data

as flown by Aero Service Corporation in 1963 and some additional
datz obtained from an unknown source as recompiled by Lockwood,
Keszler & Bartlett, a select few significant zones are clearly
recoynizakble as indicating buried intrusive material and/or
tactite zones. These significant zoﬁes are as follows:

Calizo Deposit, Little Calico, Terrill Mountains, Black Eagle

Sout?y Bluck Eagle North and Hottentot. The Calico deposit
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and Little Calico areas have been adequately covered by other
geophysical techniques as well as extensive geological investi-
gations and drilling. No further work based on this study is

anticipated in these areas.

Black Eagle South area has had induced polarization coverage
and one drill hole has been drilled on an IP anomaly. No fur-

ther work at this time is recommended at Black Eagle South.

Black Eagle North area appears to be predominantly a Tertiary
volcanic indication and was covered on the ground with grourd
magnetics supporting this conclusion. No further work is re-

commended at Black Eagle North.

The Terrill Mountains area appears to be predominantly indi- H\\\
’ \
cative of surface volcanic activity of such an extent that clear

indication of any buried intrusive material is not really pos-

sible. - As a consequence no further work can be recommended

#

in this aresa. - -

/ The Hottentot deposit area has had ample ground magnetic cover-

age and some poor quality induced polarizatibn resistivity
coverage. If is anticipated that further work may be necessary
here and this will be covered in a subsequent report. As far

as the rest of the Walker River Indian Reservation is concerned,
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no economic significance can be derived from the existing air-
borne magnetic data and on this basis no further work of a geo-
physical nature is recommended in the remaining portions of the

Walker River Indian Reservation.

Respectfully submitted,
ELLIOT GEOPHYZ1CAL COMPANY

Clolle £. Eit

Charles L. Elliot .
Registered Professional Engineer

Tucson, Arizona
May 28, 1970

Distribution: James A. Anderson
Arthur R. Still
John H. Volgamore

Attachment: Interpretation Overlay
Four Sheets - Aeromagnetic Data, 1 "
Four Sheets - Aeromagnetic Data, 1 "

I

1 mile
1/2 mile
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INTRODUCTION

The three magnetic anomalies discussed in this repcct lie on the
Walker River Indian Reservation, Two, the Calico and Hottentot, are in
Mineral County, The third, the Aspiring, is about 1 3/4 miles north of
the Mineral County line in the southwest corner of Churchill County,

The description of the land containing each of the anomalies follows:

Aspiring :z sec, 2, all sec, 3, NB} sec, 4,
sec, 10, and NWi sec, 11, T. 14N, R,29B, MDBM -~

sec, 28, S} sec, 29, all Sec, 33,
sec, 34, T. 15N. R 29E. MDBM

Calico :i sec, 4, all sec, 5, B} and :i
sec, 6, K} sec. 7, M3 and Wisd T,
sec, 8, M#X and NW: SW} sec. 9,

SB: sec, 31 and SWy sec, 32, T. 14N, R29B, MDBM

13N, R29E. MDIBM

Hottentot WiWh sec. 1, all sec., 2, B} sec, 3. T. 12N. R30B, MDBMN
SBY SB: sec, 34 and S} S} sec, 35, T, 13N, R30E, MDBM

The anomalies are all easily accessable on roads traversable by
passenger cars, Schurz, Nevada is the nearest town and the railhead point,
To reach the Aspiring, drive 14 niles north of Schurz on lighway 95 and
turn right onto a dirt road, Go 4 miles east to the Aspiring. One half
mile north of Schurz, another graded dirt road intersects Highway 95. The
Calico is 9 miles northeast on this road, The Hottentot is 12 miles out ‘
on a graded road extending eastward from the railroad crossing in the town,
(See Walker Master Unit map in pocket.) |

The topography of the areas is the typical basin and range terrain
found throughout most of Nevada., Island-like hills and mountains are sur-

rounded by lake beds dissected by shallow, sand-floored washes, The high

R‘Jl.
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points have elevations of a little less than 6,000 fest, while the lake
beds average about 4,100 feet,

Temperatures vary from over 100°B, in July to -20°F. in January, The
averages for these months are 75°F, and 32°F, respectively, The annual
precipitation varies from 5 to 6 inches., It is acquired during a few hard
rains through the spring and Jate summer and a few light snows in winter,
Continuous mining operations can be maintained without unusual hardship
or expense,

Ground cover consists of sagebrush, a few desert weeds and some coarse
grasses on the lower slopes, Juniper and pinpn rine form irregular patches
on }he hills, The lake beds are nearly all barren,

%

E_Hater is available nearly always at Double Springs, about 3 miles
loutﬁ@ef the Calieco, It provides enough water for nominal drilling re-
quirements, During exceptionally dry periods, water can be had at Schurz,

GBOLOGY

Qutcrops in the vicinity of the anomalies consist of a few Cretaceous
granitic intrusives, Late Tertiary volcanics and some Quaternary volcanics
and alluvium, The Cretaceous intrusives are mostly quartz monzonite with
some granodiorite and a little albite granite,

The Tertlary volcanics are of two types, The felsic volcanics are
rhyolite flows and quartz latite tuff, usually welded, The intermediate
volcanics consist of rhyodacite and andesite flows, tuffs and breccia.
These commonly overlie the felsic volcanic#, but some reversals am inter-
calation.prevcnt the ﬁstablishuent of clear cut apge relationsﬁipS.

The Quaternary volcanics are flows including trachybesalt and Xtite,
The alluvium is mainly Pleistocene lake beds and valley fill with some

slope wash and older gravels,
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There are some significant limestone outcrops in the anomaly areas.
0; the Hottentot, the granite intrusives are surrounded by narrow bands of
limestones (Triassic?) mineralized with magnettite, hematite, and copper
carbonates.l On the Aspiring a large limestone xenolith is embedded in the
diorite mass which bounds the anomaly's east flank,

In areas adjacent to those containing the anam@lies, rocks datirg back
to Permian time crop out, Interpretations of the rocks buried bencéth
‘the anomalies must be made frém-#Re limited outcrops at the anomalies and
projections of evidence acquired in the adjacent areas, :

STRUCTURE

Probably the most imnortant structural feature near the anomalies is
the G{11is thrust fault, The orogeny which fostered the thrust must have
begun in Barly Jurassic time concurrently with the depositiom of the Dunlap
formation, The early activity deformed the already deposited Luning, Gabbs,
and Sunrise formations which total nearly 10,000 feet of thickness,

Folding, faulting and thrusting continued unt:il nearly the end of the
Jurassic as indicated by'coarsc conglomerates deposited high in the Dumlap.
Tﬁc pteciﬁe close of this phase of tectonics is hard to detgruinc because
of the younger volcanics which mask so much of the regiom, It may have
ende& with the emplacement of the still undeformed granitic inérusives.
These intrusives, as safellites of the Sierra Nevada batholith, place the

end of the orogeny in the Cretaceous,



PROBABLE ORE CONTROLS

It is not surprising that the subject anomalies have such magnitude
when one considers their environment, The Anaconda pit at Yerington and
the United States Steel denosit at Lyon actually only hint at the potential-
ities of the region,

Ten miles southeast of the Calico, very near the Hottentot arnomaly,
lies the postulated edge of the Gillis thrust fault, BEvidence in the
Gillis range and the Garfield hills farfher south indicates that the thrust
ig¢ one of major proportions. The upper plate moved south and east over
the region from a center some distance to the west, In several places the
Middle Triassic Bxcelsior formation can be seen where it overrode the Late
Triassic Luning formation,

The plane on which a thrust plate rides is, of course, a zone of
tremendous shearing and abrading forces, Some less competent beds my
deform plastically while harder material is pulverized, whole formations
can be cut out or 1éft behind as the upper plate is forced along., Shear.
faults form whenever some resistant mass impedes the movement of a part
of the moving plate,

All this crusﬁing and fracturing form highly favorable loci for the
collection of vagrant mineral solutions, The involvement of carbonate-
rich rocks (Luning, Gabbs and Sunrise formations) and the common presence
of post-thrust intr;sivcs (Cretaceous granitics) increase the likelihood

of emplacement of large mineral concentrations,



HISTORY OF EXPLORATIOHN

Aspiring

In 1961, the field staff of the Idaho Mining Corporation began a mag-
netometer survey of an altered area seen some time previously from Jlighway
Q5. Preliminary ground surveys were made first with an Arvella mapgnetometer,
then with a Jalander, Lines were run every 100 feet both north-south and
east-west, Stations along the-lines wers spaced from 10 to 75.fe¢t apart
depending on prpgreSSive changeg in magnetic intensities.‘

Roberts and Associates then acquifed a sub-lease from Idaho Mining
Campany, Aero Service Corporation of Tulsa, Oklahoma was engaged to fly
an a2erial ntgnetométer survey, The ground anomaly was confirmed and a
mich larger potential area was delineated, - Mich ground work resmins to be
done in secticlms 23, 29, 33, 3, 4, 9 and 10, (See aero-and ground magnetic
imn@s of the Aspiring,)
Calice

'ﬁm Calico anomaly was discovered by magnetometer survey run as part
of an exploration program the United States Steel Corporation started in
1958, At that tima, the Paiute Tribe did net own the mineral rights on
the reservationm, i. S. Steel sta.k'e'd claims gnd procégded under thg require~
ments of the statutes governing acquisition of" mining rights on pub;ic
land, |

After eonsiderable work had been done, the Indians won title to the
mineral rights, U, S, Steel, their claims being automatically invalidated,
had to begin acquisition negotiations with'the.ttibal council, Mo agreement

was reached,
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U. S. Steel's activities in the Calico prea were common kmowledge,
when they abandoned it, Roberts and Associates "rediscoversd" the ﬁnon;ly
and secured a lease.

Aero Survey Corporation of Tulsa flew the area with a continuous
recording magnetonmeter at 500 feet altitude on north-south lines spaced
3 mile apart, (See Calico anomaly map.)

The Roberts group then made a check survey on the ground using =
portable Jalander vertical intensity magnetometer. Cross traverses were
rim on 730 feet.spccipg while longitudinal runs were made every 600 feet,
Stations were spaced from 25 to 50 feet along the lines depending.on rates

of change in the magnetic intensities, The aerial anomaly was confirmad
by the sfound work,

Hottentpt

The Hotfentot anomaly was found in 1961 during an Idaho Mining Cor-
poration survey initiated to check surface alteration and mineralization.
Horth—sou;h 11ne5 were run every 50 feet, Stations were speced 25 feet
np;rt along lines, Roberts and Associates acquired an intérest and a Jal-
ander magnetometer was rﬁn on north-south lines spaced 300 feet apart,
Statiqps were spaced 150 feet apart alomg lines, (A smaller associated
anomaly called Little ﬁottentot was found, ‘Instrﬁment stations were spaced )
very closely to provide detail on the smaller area, See Hottentot anomaly
nap.) _

In 1963, Aero Service Corporation flew the area at 500 feet lltitude
on north-south lines spaced % mile apart with a continﬁou: reading magnet-
ometer, fhe deflection curves of the Jalander and Aero Service instruments

are nearly identical,
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The results of the latest survey done wvith an audio frequency ra gnet-

ometer (Afmag) are not yet available,
GBOPHYSICAL CONSIDERATIONS

In order to_get some idea of what an anomaly means in terms of type
of deposit, sie, and depth of burial, several techniques are availabla,
Comparison with known deposits and their anomalies gives one a fair idea
of the type and size magnitude of the deposit,

Application of theoretical geophysical analyses allows one to choose
the likeliest geometric shape, the depth quumefers of the indicated de-
posit and to check on the estimated size,

Aspiring

The Aspiring has had less detailed interpretive work than the Calico
or Hottermtot, Thus, the ground andnaly nup-may not encomnpass all the mag-
netics required for an adequate analysis, The aerial map include; several
broad deep peripheral lows which have not yet been ground checked, If
these lows are significant they more than double the area of the ground

map. They may alsd indicate a porphyry copper deposit.

The area of the ground magnetic map has had some qualitative appraisal.

The strong magnetic lows adjacent to the highs indicate that the negative
pole or "bottom" of the rESponding mass, It is probably tabular and dips
westerly, It must be high in metallic eontent because qf the relatively
small areal extént and high magnetic deflection,

Selado;ite, a2 green iron silicate, discolors extensive areas north
and south of the anomaly., No copper minerals were found on the surface,
but seladonite occurs at Lyon and Yerington, They both contain commercial

quantities of disseminated copper,

Y



Calico

No zero gamma rea&ing was obt ained in the surveys of the Calico.
This follows the pattern of infinite thickness type dennsits. They may
persist to great depth with constant ore grade, may have increasing grade
with depth or may change to another mineral type at depth because of vertical
zoning, In any case, the Calico is =& very large deposit,

There is a striking similarity between the Calico and Lyon anomalies
beth in size and intensity., Drilling at Lyon has found an extensive de-
posit of'4o% jron and about 1% copper, There may be hicher grade copper
one one or nore flands.

A Compatlson was made betw!en the 3750 NW line profile and a theore-
tic;l curve computed for a horxzontal cylinder, (See profile sketch,) A
nagnetic susceptibility of .05 cgs, about right for a 20% magnetite body,
‘was used for, the first tonmge estimate, The depth to the top of the
cylinder was estimated to be about 1,500 feet and the center at about 2,500
feet glving a radius of 1;000 feet, With a length of 3,000 feet and 2
tonnage factor of 10 cubic feet per ton, the astonishing figure of 900
million tons of iron m;neralxzed material was obtained,

The same theoretical curve appears if the susceptibility is raised
teo .10 cgs (about 40% magnetite) and a radius of 700 feet is assumed,
wWith other paruneters the same, the tonnage falls to 450 million. of course,
the higher the susceptibility (ie grade of the deposit) assigned the
jower the tonnage, But one must be governed by the grades of known deposits.
similarly if ths radius is reduced the susceptibility must be increased
disproportionately to account for the magnitude of deflection of the anomay .

It all boils down to a very large deposit,



Hottentot

The north-south magnetic profile of the Hottentot is very steep on
the south and slopes more gradually to the north, It best fits the geometry
of a tabular body dipping north,

The top is 300 to 500 feet below the surface and copper-iron mineral-
ization, like U. S, Steel's Lyon deposit 21 miles west, is the most likely
occurrence, Magnetite and hematite are cohmon; malgchite and azurite
are less common around the anomaly, However, in the 40 geochemical samples
taken, ?oppcr concentrations were much higher in those which contained
both iron and copper,

Using a length of 3,000 feet, a width of 1,800 feet, a 100 foot thick-
ness and a factor of ten cubic feet per ton, 54 million tons results, A
thickness of 500 feet is rot unreasonable for an anomaly of this magnitude
in iron deposits, There is a possibility, however, that the deposit caps
an intrusive mass from which it is magnetically indistinguishable, This

is the reasen for using the 100 foot thickfess for the tomnage estimte,



RECOMMENDAT IONS

There is = tendency among mining am oil companies to repeatedly post-
pone drilling a prospect, Drilling_definitely determines whether prelimi-
nary exploration money was spent wisely, It tests the veracity and ability
of the technical staff, An objective analysis of the data accumulated on
the subject_properties indicates that additional surface work would be
superfiuous, Therefore, I earnestly recommend the drilling of these.anomaliel
now, The geologic environment is exceptionally favorable. For the occurrence
-of.phorphy;y copper deposits or equivalent and/or larze magnetite replace- .
ment bodies,  The anomalies are definitelv established and two nearby de-
posits (Yerington and Lyen) indicate the possibilities of the region for
copper and iron deposits of very large size,

These properties have potentials like-those on which the great mining

companies of today were founded,
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HEINRICHS GEOEXPLORATION COMPANTY

BO6 WEST GRANT ROAD, TUCSON, ARIZONA, 85703, P.O. BOX 5871, PHONE: (AREA CODE 802) 623-0578

November 1, 1965

Mr. Robert L. Redmond
Martel Mining Company
1080 Pine Ridge Drive
Reno, Nevada 89502

Re: Walker River - Paiute Indian Reservation

Nevada Exploration
Dear Bob:

This is a letter report on the geophysical feasibility study

made on the Hottentot prospect, Mineral County, Nevada during August
15 through 21, 1965. ‘

Two lines of induced polarization (I.P.) were run, both approximately
E-W along previous McPhar lines. Line 1 was centered at 0 N/S, O E/W
and run on a 500 foot spacing. @Line 2 was centered at 400 feet
south, 800 feet east and run on a 500 foot spacing. Both lines were
run using the dual frequency I.P. method with Line 1 on 0.05 and
3.0 cycles per second and Line 2 on 0.05 and 1.0 cycles per second.

Line 1 was positioned and spaced so as to sample the vicinity
of drill holes #3, #4, and #5 in the depth range of about 50 feet
to 300 feet. No well defined I.P. anomalism was found along the
line other than that which can be attributed mainly to inductive
coupling interference and random background effects. However, there
is a resistivity high zone between 0 E/W and 0.25E (correlating
with the, fine grained intrusive on the geology map) plus an

ill-defined self potential low near the 0 E/W in the vicinity of
the drill holes.

Line 2 was positioned and spaced so as to test the area near
Diamond drill hole #6 in the depth range of about 100 feet to 600
feet below surface on a lower high frequency than Line 1, to cut
down on inductive coupling resulting from the longer spacing. Again
only background I.P. effects were noted along the line and again
there is a resistivity high from about 0.3E to 1.3E, likely the
side effect of the fine grained intrusive 50 feet to the south.

Also there is a rather well defined although low amplitude, self
potential low at 0.8E correlating with DD#6.

-1~

MINERAL ENGINEERING CONSULTANTS AND CONTRACTORS. GEOPHYSICAL, GEOLOGICAL AND ECONOMIC APPRAISALS.
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Casual comparison of these data with the known drill hole
information presents some difficulty, particularly on Line 2.
However, ,this is reconciled after more careful study. Inspection
of the preliminary drill logs on holes #3, #4, and #5 indicates
23 feet of scattered pyrite in DD #3, no pyrite in DD #4 and up
to 1 percent in places above 125 feet in DD #5. This is not enough
pyrite to cause a noticable anomaly on 250 foot dipoles, particularly
with the associated low resistivities, if these holes are representative
of the surrounding geology. To give a well defined, interpretable
anomaly, in low resistivity ground, we need about one percent total
sulfides by volume in a body within the penetration limits and the
power spread geometry and distances used--in this case, having at
least two of its dimensions near the dipole spacing of 250 feet.
(See "Basis of I.P. Method" attached for additional details on response
of different geometries.) This is probably the main reason for the
lack of response on both lines. In other words, lack of response,
technically is because of insufficient volume, grade and contrast,
or generally, the deposition is too thin and/or discontinuous.

Line 2 is more difficult to rationalize and even at first
suggested some thought of the least likely possibility of heretofore
un-recognized I.P. phenomenon. Inspection of the preliminary drill
log on DD #6 indicates about 100 feet of perhaps 10% sulfide at
about 270 feet plus or minus to 380 feet plus or minus or within
the likely penetration limits. Now if the 100 feet is the maximum
dimension of the body, this could account for the lack of response,
but if the body extended laterally as conceivably possible considering
the associated east-west elongated intrusive nearby, we should have
obtained some noticable response.

It was even considered, due to the fact that the sulfides occur
imbedded in massive magnetite, that there could possibly be no
resultant I.P. effect. Theoretically, both magnetite and sulfides
conduct electronically, in part, and since the I.P. effect
results from electro-ionic boundary effects, there might not be
any I.P. effect. Also, magnetite gives relatively poor I.P.
response by itself and particularly when extremely massive.

Based on these factors, one might conclude that the net I.P. effect
over a body of this type could be nil. :

To test this interpretation, a sample of the massive magnetite-
sulfide material was sent to the University of Arizona for an I.P.
test. The material was found to have a percent frequency effect
(PFE) of 1124%, a metallic conduction factor (MCF) of 10,000 and
a resistivity (Rho/2pi) of 113 ohm-feet. This is a very strong
effect, in fact, the highest to date measured in their laboratory!
Therefore, the lack of inherent response interpretation is probably
not valid. In our opinion, the lack of response is due to limited
size. If additional drilling proves otherwise, then of course,
some other factors are required for explanation. Something new
and unique to the area is of course possible, but rather unlikely.
Experience highly favors the most simple and straightforward answer.

HEINRICHS GEOEXPLORATION COMPANY
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- The data comparison between McPhar and ours is good and the
major discrepancies can be accounted for by the different spacings
and frequencies used. McPhar, however, may have over-interpreted
the data somewhat because they aren't consistant in what they call
anomalous. For example, designating anomalies, particularly near

known sulfides, from values and gradients that are only normal
background variations.

We suggest that further self potential work be done to determine
if S.P. is actually mapping the sulfides, as appears to be the case
on our I.P. lines especially line 2, or if it was just coincidental

data scatter. Where S.P. is applicable, it is a very rapid and
inexpensive tool.

Another worthwhile test would be running induced polarization
with an electrode in the known sulfide zone in DD #6,. and radially
surveying outwards and mapping the zone by concentrating the electrical
energy within it. Such work would better define the strike of
the mineral zones and their size. In this connection, the geology,
I.P. and magnetics sufficiently correlate to suggest that the
fine grained intrusive is related in some manner to the two
resistivity and magnetic highs along a strike of about N 45° to
60° W. If this is the case, optimum orientation of the I.P. lines
normal to the feature being mapped (N 30° to 45° E), in order
to give maximum coupling and response gradient, was not provided.
This could further contribute to weaker effects being obtained.

In any event, the geology seems sufficiently complex that
continuing effort should remain objective. In this regard, the
evidence so far, indicates better possibilities for smaller - higher
grade production rather than anything very large. On the other
hand, such indications are usually the most important clue, or
single necessary ingredient for larger, but yet concealed
possibilities. Therefore, continued competent and careful
appraisal is warranted and strongly recommended, and we are
certain we could substantially aid such an endeavor.

We' enclose three sectional data sheets for both lines, two
extra copies of this letter and three copies of the "Basis of
the I.P. Method" so you will have everything in triplicate.

Faithfully,
HEINRICHS GEOEXPLORATION CO.

C. S. Ludwig, Sr.djizg?ysicist
President & General Manager

CSL:jc
Enclosures: 11

HEINRICHS GEOEXPLORATION COMPANY
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HEINRICHS GEOEXPLORATION COMPANTY

806 WEST GRANT ROAD, TUCSOMN, ARIZONA, 85703, P O. BOX 5871. PHONE: (AREA CODE 602) ©823-0678

November 1, 1965

Mr. Robert L. Redmond
Martel Mining Company
1080 Pine Ridge Drive
Reno, Nevada 89502

Dear Bob:

It has taken quite a while to work this out when we could
spare time from a continuing busy schedule.

Attached letter report should prove of considerable value
to anyone evaluating the Paiute Reservation, and we trust you
will find it so and successfully as well!

Regarding your observation on the room and board item of
our 10 September statement, three men effectively six days
at $15.00 per man day average equals $270.00 plus a few
incidentals equals $289.64. This is about what most everyone's
expenses have been running out of booming Hawthorne. We recognize
this was not according to your and my verbal understanding, but
we are certain that our men incurred these living expenses as
verified by receipts submitted. I don't mean to infer any

liability here on your part, only the related legitimacy of
our statement.

Now, as to any reimbursement of our statement, we prefer
to leave this entirely to your own moral and ethical scruples
as to what you truly feel was the maximum inferred committment
of you and your principals at any time. This includes our appreciation
of your position with your associates regarding what they would
reasonably honor as an incurred obligation without undue embarrassment.
to yourself. On the other hand, we also know your principals are
not exactly destitute, poor-boy operators either. Otherwise, we
consider the account closed for now pending further assistance

ENGINEERING CONSULTANTS AND CONTRACTORS. GEOPHYSICAL GEOLOGICAL AND ECONOMIC APPRAISALS.
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we might provide, which we will look forward to and, which we
are confident would highly benefit our mutual objectives.

Very truly yours

HEINRICHS GEQOEXPLO CO.
Z 45€2222§;,/32
. ;ég; S 4

Walter E. Heinrichs, Jr.
President & General Manager

WEH:jc
Enclosures: 11

HEINRICHS GEOQOEXPLORATION COMPANY
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1500.7-1521.7

1521.7-1534.5
1534.5-1541.5
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1588.0~1605.0
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- 1620.8-1523.5

1623.5-1532.0

1632,0-1544.8
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1561.8-1673.1
1673.1-1689.5
1689.5-1705.0
1705.0-1714.0
1714,0-1723.5
1723.5-1733.0
1733.0-1738.5
1738.5~1749.5
1745.5-1756.0
1758.0-1766.0
1765.0-1777.7
1777.7-1786.5
1786.5-1795.2
1796.2-1805.0
1805.0-1816.0
1315.0-1825.0
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18.0.
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21.0
12.8
7.0
24,9
1.5
3.0
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10.0
18.0
14,8
2.7
8.5
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7.0
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16.4
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9.0
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0.100
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0.013
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0.031
0.048
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Samnle No.
1013R
1014R
S70WM
1021R
10221 .
1023R-
1025R
1025R
1C25R

1027R

- 1028R

1029R
~ 1030R
7_ 103137

1038R
10398
1040R
I0HIR
_1042R
_1043R
1044R
“104SR

© 1046R

10L7R
1048R
1049R
1050R
1101R
1102R

rootage

1325.0-1833.0
1333.0-1%%0.2
1840.2-1842.4
1842.4-1851.0
1851.0-18561.0
1851.0-1870.5
1870.5-1879.7
1879.7-1889.1
1389.1-1900.2
1500.2-1909. 4
1509.4-1918.5

. 1918.5-192%.0
. 1924.0-1936.0
7 1936.0-1938.5
L 1938.5-1941.3
- 1941.3-1944.8
o 1g4k.8-1952.3
'7;i952;3—1960.2
1960.2-1969.7 .
- 1969.7-1982.5. -
o1982.5-1991.3
' 1991.3-2001.0 .
 2001.0-2009.8
2009.8-2018.0
2018.0-2029.4

2029.4-;038.0

' 2038.0-2047.3

2047 .3-2056.6

| 2056.6-2065.6

2065.6-2075.5

 2075.5-2084.0
2084 .0-209L.0

20%4.0-2103.0
2103.0-2112.0

2112.0-2122.0 ¢
- 2122.0-213%1.2

Interval
5.0
72
ot
8.6

10.0
9.3
9.2
.k

it.1
3.2
9.1
5.5

12,0 .
2.5

" 3.8

3.5
7.5

" 7.9

o o

i 40,8

8.8

- 9.7

8.8

8.2

11.4
8.5
9.3
9.3
9.0
9.9
9.5

10.0

9.0

-

9.0

- 10.0

9.2

o
P

2 e
58.2
51.7
9.0
ka4
52.1
49.7
40.0
371
Lo.8
43,2
41.6
47.2
29.9

46.8

13.3
50.1
50.1

b6.b
14,6
52.5 .
52.9

W by

53.7

52.9
51.7
46,8
47.2
33.9
40.8
k6.4
38.4
37.6

k3.2

L7.7
50.1
5543

L
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Samplie ln. Footage Interval % Fe W Cu

1103R 2131.2-2141.0 2.8 kg7 0.133
1104R 2141,0-2150.0 9.0 L9.3 0.113
1105R 2150.0-2160.0 10.0 LL L 0,128
1106R 2150.0-2170.0 10.0 54,3 0.057
1107R 2170.0-2176.5 5.5 55.7  0.083
372WM 2175.5-2183.5 70 13.4 0.037
1108R 2185.5-2138.2 L7 A 0.05

1109R 2158.2-2161.0 2.8 11.7 0.012
1110R 2121.0-2198.0 i) 501 0.088
s 2198.0-2208.5 10.5 41.2 0.075
1112R 2208.5-2217.0 8.5 1.7 0.088
1113R 2217.0-2226.5 3.5 52.9 0.069
1114R 2225.5-2234.5 10.0 53.3 0.113
1115%  2225.5-2245.5 9.0 50.9 0.151
11151 ~22k5.5-2253.0 75 48,1 0.163
1117R 2253.0~2263.0 10.0 5h.1 0.151
1118R 2263.0-2272.0 9.0 52.5 0.088
1119R 2272.0-2281.0 9.0 48.9 0.201
1120R 2281.0-2285.0 5.0 56.5 0.100
1121R 2285,0-2298.5 12.5 22.2 0.138
373WM 2298.5-2305.5 7.0 2k.4 0.195
37k 2305.5-2310.0 4.5 16.0 0.195
375WM 2310.0-2318.0 8.0 11.4 0.025
376 2318.0-2330.0 12.0 19.8 0.056
1122R 2330.0-2338.5 8.5 29.5 0.063
1123R 2336.5-2351.0 12.5 33.1 0.088
377WM 2351.0-2363.5 12.5 13.0 0.025
11247 2363.6-2372.5 8.9 34,3 0.264
278 2372.5-2391.0 18.5 17.4 0.037
1125R 2361.0-2401.0 10.0 21.0 0.100
1126R 2401.0-2414.0 13.0 32.7  0.100
1127R 241k 0-2425.2 5 61.0 0.16

11283 2425.2-2434 6 9.4 48.9 0.151
1129R 2435 62448 .0 13.4 2k.2 0.053
1140R 2L48.0~2457.5 9.5 28.3 0.088
1141R 2457.5-2466 .4 8.9 27.1 0.088

;; EEHONS SN Y. o P VTRIE, ST CONSA Vi MBI . 1o, e e




Sample Vo. Footawe Interval % Te % Ca
1142R 2458 b=2L75.3 3.9 27.5 0.053
11543R 2L76.3-2485.5 9.2 36.3 0.100
L1LLR 2435.5-2495.0 P 37.6 0.113
11545R 2L35.0-2504.0 9.0 Lo.8 0.138
1146R 2504.0-2515.0 11.0 20.6 0.075
11478 2515.0-2523.0 3.0 350 0.100
1143R 2523.0-2532.0 9.0 14.9 0.214
11hor 2532.0-2541.0 2.0 13.7 0.113
11308 2541.0-2550.7 3.7 21.5% 0.252
1131IR 2350.7-2550.7 10.0 25.8 0.100
11322R 2560.7-2570.0 5.5 19.4 0.100
1133R 2570.0-2580.0 10.0 163 0.277
1134R 2580.0-2590.0 10.0 25.0 0.226
1135R 2590.0-2595.0 9.0 23.0 0.075
1136R 2599.0-2608.4 9.4 16.2 0.113
137R 2608.4-2617.3 8.9 21.8 0.075
1138R 2517.3-2627.0 9.7 k2.8 0.063
1139R 2527.0-2535.0 8.0 34.7 0.075
1150R 2535.0~-2540.0 5.0 *° L8.9 0.100
124w 2540.0-2657.0 17.0 r_é7.5 0.107 =il
134WM 2557.0-2684.0 270 5l.5 0.069
83WM © 2584.0-2701.0 17.0 20.7 0.055
85w 2701.0-2729.7 18.7 25.5 0.075
86w 2729.7-2745.0 16.3 20.7 0.054
87w 2745 .0-2764 .6 18.6 24.7 0.094%
974 2764 ,5-2785.5 18.9 21.5 0.059
110w 2783.5-2803.0 19.5 36.7 2.100
111WM 2803.0-2812.0 5.0 37.1 0.100
1364 2812.0-28156.0 L.o 28.4 0.0kL
£2uM 2815.0-2335.0 19.0 51.5 0.069
63WM 2835.0-2857.0 22.0 56.3  0.151
ElaM 2357.0-2875.0 19.0 53.9 0.113
55w 2875.0-2897.0 21.0 51.5 0.100
66WH 2897.0-2921.0 24.0 57.1 0.100
75l 2921.0-2944 .5 23.5 57.9 0.094

75'WHM : 2544 ,.5-2966.0 21.5 4L 3 0.094
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Jamnle No.

77WM

1054M
106WM
107WM
108wWM
10GwHM

119WH
120WM
12104
122WH
123WM
125w
126WH
127WH
128WH
1294M

- 130WM

Assays

Footage
2955.0-2985.0

2235,0-3005.0

=
O UL

0.0-3179.0
3179.0-3197.0
23157.0-3215.5
3215.5-3234 .7
323L.7-3244 .0
3244 ,0-226L.0
326%.0-3284.0
3284 .0-3302.0
3302.0-3321.0
3321.0-3333.0
3333.0-3358.5
3358.5~3375.0
3375.0~3395.5
33575.5-3415.2
3Lk15.2-3433.0
3Lk33.0-3452.0
3452 ,0-3470.0
3470.0-3488.0
3438.0-3507.0
3507.0-3525.0
3525.0-3543.0
3543,0-3564.0
3564%.0-3580.5

Interval
19.¢
20.0
19.0
19.0
23.0

F
(@]
e}

-

[—4

EVJ

B

oy O O
5

O oy O

rJ

[
1=

.

L]
W Mo 0 O o O

I_..I

]
M 00 O 00 WO

=

=
Ll

o

noon
o o
(@

18.0
19.0
17.0
20.5
17.5
8.5
197
17.8
19.0
18.0
18.0
15.0
18.0
18.0
21.0
15.5

28.4




2
1)
&

L " N g O A R e A e e T D T R i A R Ao e T T o S T P i et s 0



Calico CA-1

WALKER RIVER PAIUTE RESERVATION 00O 0132 r/ 3;7@@-;
Walker Martel Mining Company , Rotary 0.0 - 1330,0¢"
DUH 1330 -
Vertical

8.0 -~ 60.0 Quartz-latite tuff; with 10% plagioclase, orthoclase, 2-3%
quartz crystals, biotite, 30% glass; biotite euhedral and partly
altered; plagicclase as phenocrysts, slightly argillized.

60,0

605,0 Same as above except finer-grained, less bBhenocrysta, no
plagioclase phenocrysts; more argillized; partly wslded at
at 285-300 and 370-380'; piakish and whiteo

605.0 = 620,0 No sample,

620.0 - 1248.0 Quartz-latite tuff, similar to 6-60 above; up to 40% glass;
3% hornblende; groundmass glassy; partly welded at 1050-10607;
slightly more argillized at 1030-1200%,

1248.0

1260.0 Fine grained quartz latite , tuffaceous(?); greenish;
3-5% biotite, euhedral, partly altered to chlorite,

1260.0 - 1308.0 Voleanmic flow, dacite(?), fine grained; with considerable
blotite; slight lore hornblends, up to 10%; small amount
admixed granitics,

1308.0 - 1330,0 Diorite(?), silicified granitic, with up to 80% crypto-
crystallined quartz, 3-8% chlorite replacing fe-mags;
saattered pyrite, and sma*l amount pyrite as grains.

1330.0 - 1373,7 NX. completely silicified granitic, probably quartz diorite;

with 80-90% cryptocrystalline quartz; occasional fe-mag
relict completely replaced by chlorite; 1-2% plagioclase
laths, other relict plagioclase completely replaced by
quartz; green chlorite along fractures; up to 2-3% pyrite
with 4% pyrrhotite at 1339-1341; some calcite at 1338-1341';
brecciated at 1352-1361; considerable appls green chlorite
at 1358-1364; pyrite and pyrrhotite occurs as pods, veinlets,
and grains; up to 2% prrite and pyrrhotite at 1372-1372,7.



. Calico CA 1
WALKER RIVER PATUTE RESFRVATION

Walker Martel Mining Company ' DIH 1330 -

1373.7 - 1387.2

1387.2

1392,0

1396.0

1409.0

" 1421.0

1425,0

111’27-0

1441.7
1449.2

1486.5

1392.0

-1396.0

1409.0

1421.0

1425.0

wao

144147

1449.2
1486.5

1524.0

Vertical

Diorite, medium grained; 30% chloritized, 20% quartz, 40%
plagioclase, 15% orthoclase, 20% chloritized fe-mags; veinlets
of chlorite up to 3", calcite, pyrite, and pyrrhotite veinlets
up to 1/8" wide; pyrite occurs as individual grains, euhedral
crystals, and veinlets associated with caleite and chlorite;
heavy dark green chlorite along fractures; 10% biotite at 1378~
1379 alteted to browa chlorite; up to 10% calcite at 1382-1387;
numerous veinlets pyrite and pyrrhotite at 1388 with veinlets
1/16" wide; brecciated and recemented at 1380.2-1383;

Diorite, fresh; 50% plagioclase, 30% hornblende and actinolite,
5%. pyroxene, 5% pyrite, 3% pyrrhotite, 5% chlorite along frac-
tures, trace magnetite; hornblende partially chloritized;
groundmass chloritized along fractures; slightly argillized.

Same as above

Diorite, chloritized; same as above but highly chloritized;
veinlets of magnetite at 1396.0 - 1397.0; considerable

dark colored mica at 1393-1400; up to 65% amphiboles at 1400-
1409, along with 16% quartzj highly chloritized along fractures.

Mineralized zone in diorite and skarn; up to 20% actinolite,
5-25% garnet, pyrite as pods and veinlets; 40% andradite

garmet at 1412; small amounts epidote and zoisite; magnetite both

massive and as euhedral crystals, some as veinlets with
chloritized zones along them; amphiboles as hornblende and
actinolite; pyrite as veinlets and individual grains; 1-2%
pyrite, 1-2% pyrrhotite, 5-35% magnetite, trace chalcopyrite.

Fine-grained to medium-grained diorite; slightly chloritized
to fresh; small amount garnet, magnetite, and chalcopyrite.

Diorite and calc-silicates; same as above with more garnet,
up to 50% garnet; small amount magnetite.

Mineralized zone in diorite and calc-silicate; 20-25% gsrnet,
20-25% epidote, 16% zoisite, 5-10% pyrite, 10% magnetite;
banding at 45° of garnet, epidote, and zoisite; some pyrrhotite;
3-20% magnetite; 1% pyrrhotite.

Same as above, but with only 5% magnetite.

Skarn; intermixed diorite, garnet, epidote, zoisite; small
amount magnetite, pyrrhotite; traces chalcopyrite.

Skarn, hornfelsic; garnet. epidote, zoisite, with small
amounts magnetite of 2-5% as veinlets and small pods; #-
2% pyrite; 1-2% pyrrhotite; with considerable chlorite and
calcite along fracturess traces chalcopyrite.



152440

|

1533.5

1552.7

1578.0

1583.0

1596.5 ~

1632.5

1650.5

1662,5 -

1669.0 -

1687.0

1689.3 -

1533.5

1552.7

1578.0

1588.0

1596.5

1632.5

1650.5

1662.5

1669.0

1687.0

1689.3

1717.0

Calico CA-1

Skarn and diorite; brecciated with 10-25% diorite; 10-25%
opidote; smsll amounts magnetite as veinlets; 2-5% magnetite
2% pyrite, and 1% pyrrhotite.

Same composition as above, but very fine grained; considerable
bornblende; highly chloritizeds; 3-40% magnetite; chalcopyrite.

Hornfelsic skarn and metadiorite; same as above but with some
admixed diorite; magnetite and pyrite ad veinlets and indivicual
grains; 25-30% actinolite, partially chloritized, 25% garnset,
15-70% epidote; considerable derk green chlorite on fractures;
2-5% pyrite, #-10% pyrrhotite; traces chalcopyrite at 1577;

Miperalized zone in skarn; with 20-30% magnetite; 2% pyrite;
3-15% pyrrhotite; part of magnetite euhedral; magnetite and
pyrite localized in veinlets; up to 70% actionoclite at 1581;
up to 40% pyrrhotite in spots; euhedral green actinolite;
heavy dark green chlorite along fractures; 1™ actinolite
crystals at 1588,

Skarn zone with fine grained garnet and actinolite crystals
up to 1A" in segregated spots; small amounts magnetite;
pyrite and pyrrhotite as small pods and grains; small amounts
calcite associsted with magnetite, pyrite, and pyrrhotite;

2% pyrite, 3% pyrrhotite, 1-15% megnetits.

Skarn, hornfelsic; with some admixed diorite at 1€23; pods of
pyrite, pyrrhotite, and magnetite, small amounts calgites
groundmass of epldote, garnet, and actinolite; veinlets dips
459; at 1601t 25% garnet, 55% actinolite, 10% calcite, 5%
epidote; 1-20% pyrite, 1-20% pyrrhotite, 5-45% magnetite;
Trace to 3% chalcopyrite at 1619-1632.

Skarn, mineralized; 40-50% garnet, 5-15% epidote, 35-45%
actinolite; 2% pyrite, 1-3% pyrrhotite, 10-25% magnetite;
traces chalcopyrite as coatings on pyrite and pyrrhotite.

Skarn; 10-45% epidote, 15-30% garnet, 15-40% actinolite;
5% magnetite, 2% pyrite, 1% pyrrhotite.

Same as above but with 20-30% magnetite and 3-10% pyrrhotie;
trace chalcopyrite,

Skarn, hornfelsic; same minerals as above; heavy dark green chlo-
rite on fractures; 2-3% pyrite, 2-5% pyrrhotite, trace chalco-
pyrite, 10-25% magnetite.

Skarn, smell amount magnetite up to 20%, 5% pyrite, and 10 %
pyrrhotite.

Mineralized skarn; same as above, up to 75% actinolite;

2-5% pyrite, 5-25% pyrrhotite; 5-30% magnetite, trace chalco-
pyrite.

B



1717.,0

1734.0

1840.4

1842.4

1889.1

1891.5

1924.0

1927.0

1961.8

1969.5

2047.3
2048.5

2177.6

- 1734.0

- 1840.4

- 1842.4
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- 1891.5

- 192L.0

1927.0

- 1961.8

- 1969,5

- 2047.3

- 2048.5
- 2177.6

- 2184.0

21.84.0 - 2188.6

21836

- 2191.0

Calico 0CA-1

Hornfelsic skarn, mineralized; chalcopygite occurs as
spall pods, veinlets, and coatings on pyrite and pyrrhouite;
2-3% pyrite, 5-15% pyrrhotite; 5-30% mehnetite.

Skarn, mineralized; up to 45% epidots, 35% garnet, 25% actinolite,
75% actinolite at 17€€-1777; corsiderable dark green chlorite
along fracturez; 2-5% pyrite, 3-20% pyrrhotite, averaging
10%, ' 10-55% magnetite, averaging 30-55¢; Traces chalcopyrite

up to 4%;

Skarn; 35% epidote, 50% actinolite, 10% garnet, .3% pyrite,
5% magnetite.

Mineralized skarnj with 15-55% magnetite, 2% pyrite, 2-5%
pyrriotite; sheared and brecciated at 1879.7-1881.0 and
and 1883.0 1883.8, calcite and small amounts clay at 1884-1886.

Skarn, hornfelsic

Mineralized skarn with 1-3% pyrite, 15-55% magnetite and 2~-10%
pyrrhotitefrace chalcopyrite.

Skarn, with some high-angle banding of garnet, actinolite, and
epidote; 5~10% magnetite, partially euhedral, 1% pyrite, and
5% pyrrhotite, traces chalcopyrite.

Mineralized skarn, with 1% pyrite, 2-10% pyrrhotite, 15-55%
magnetite, averaging 30-50%; traces chalcopyrite; banding at
45°; dark green chlorite on fractures,

Hornfelsic skarn with fine grained garnet, epidote, and actino-
lite, 10-20% magnetite, 2% pyrite, 3-5% pyrrhotite, traces chal-
copyrite,

Mineralized skarn with 10-40 actinoldte, 3-5% garnet, 15-45%
epidote; with 2% pyrite, 2-55% magnetite, averaging 35-50%,
3-15% pyrrhotite, averaging 10%; traces chalcopyrite.

Skarn, banding at 45°.

Mineralized skarn; some vertieal banding; veinlets of calcite
at 20°-25% pyrite, pyrrhotite, and calcite in small veinlets
at 2170-2177; euhedral crystals megnetite at 2160-2177.

with 2% pyrite, and 3-20% pyrrg;tite, averaging 10%, and 10-55%
ragnetite, averaging 25-40%; aces chalcopyrite; 1% chalco-
pyrite at 2172 and 2139, with 4% at 2131; 25% garnet at 2101;

Hornfelsic skarn with 25-70% actinolite, 15-45% epidote, 10-20%
gernet; 1-2% pyrite, 3-5% pyrrhotite, 3% magnetite, traces
chalcopyrite as veinlets; dark green chlorite on fractures.

Mineralized skarn with 45-50% magnetite, 1% pyrite, 10-15%
pyrrhotute..

Skern, granoblastic, 60% actinolite, 20% epidote, 10% garnet;
1% pyrite, 2-3% pyrrhotite, 3-5% magnetite.



2191.0
2198.0

2201.4

2286,0

—

2198.0

- 2201.4

2286.0

2310.0

Calico CA-1

Mineralized skarn; same as above but with 10-45% magnetite,
10-20% pyrrhctite, 1% pyrite;

Skarn with 65% actinolite, 25% epidote, 10-20% garnet; 10-15%
magnetite and 2-5% pyrrhotite,

Mineralized skarn; same as above, banding of 55° at 2217,
and 259 at 2245; up to 1% chalcopyrite at 2222-2226; chalco-
pyrite usually along fractures; dark green chlorite and pale

pyrite along fractures; 25-55% magnetite, 5-15% pyrrhotite, 2-5%

pyrite, and trace to 2% chalcopyrite.

Skarn with 10-25% garnet, 30-65% actinolite, 15-30% epidote;

calcite veinlets, dark greer chlorite, and pale pyrite on fractures
3-10% magnetite, 2% pyrite, 10-30% pyrrhotite, and trece chalco-

pyrite.



Calico (CA-1

2310,0 - 2330.0 Skarn, hornfelsic; 30-55% garnet (grossularite and andradite),
15—20% epidota, 10-50% actinolite, small amount3 vesuvianite
and zoisite; up to 40% epidote at 2319-2328%; banding at 70°
at 2322%; pyrite and pyrrhotite as dissemineted grains and

veinlets; 3-15% magnetite, 2% pyrite, 3-5% pyrrhotite, and
traces chalcopyrite, calecite veinlets.

2330.0 = 235402 Mineralized skarn; 5-35% magnetite, 1-10% pyrrhotite, 1-2%
pyrite, trace chalcopyrite; part of magnetite as euhedrallcrystals,
minute veinlets of calecite and epidote; pyrrhotite as veinletz
and disseminated in groundmass; dark green chlorite on fractures,

235442 - 2364,0 Skarn; with 20-75% actinolite, 10-30% epidote, 10-20% garnet;
with chalcopyrite as coatings on pyrrhotite grains; pyrrhotite
as pods and veinlets; 3" veinlet calcite and and pyrrhotite
at 23627, dipping 65°; banding at 280°% 5% magnetite, 1% pyrite,
3-10% pyrrhotite, traces chalcopyrite.

236400 - 2372,0 Mineralized skarn; same as above, but highly chloritized; 10-
20% magnetite as pods, 5-75% pyrrhotite, 1% pyrite.

2372.0 ~ 2373.0 Chloritized skarn with 20% magnetite aud 20% pyrrhotite.

2373.0 = 2414,0 Skarn; same as above, except 25% garnet at 2402-2410; actinolite
and epidote in groundmass; Considerable calcite, up to 30%
as veinlets and pods; brecciated and recemented by calcite &t
2373-2375%; pods and veinlets of magnetite and pyrrhotite;
5-25% magnetite, 1-3% pyrite, 5-15% pyrrhotite, traces chaleo—
pyrite; dark green chlorite on fractires.

24140 = 2435,0 Mineralized skarn; Same with 5-50% magnetite, 5-20% pyrhotite,
: 2% pyrite and traces chalcopyrite,

2435.0

2505.0 Skarn, hornfelsic; 40-75% actinolite, 20-30% epidote, 5-10%
garnet, 1-5% quartz, 5% chlorite, small amounts zoisite and
vesuvianite; wup to 35% garnet at 2676.4 - 2478%, 55% at 2478-
2479, 20-40% at 2479-2494%; up to5% quartz at 2456-2462%;
some vesuvianite at 2461-2466; considerable calcite on fractures;
5-30% magnetite at 2435-2494%, 35-50% magnetite at 2494-2505',
1-5% pyrite, 3-20% pyrrhotite at 23435-2545%, 3-5% pyrrhotite
at 2845-2505%, traces chalcopyrite.

2505.0 - 2516.0 Metadiorite(?) or hornblende granulite; 20-30% hornblende,
10-20% actinolite, small amounts plagioclase and garnet;
10-25% magnetite as pods and veinlets, 1% pyrite, 3%
pyrrhotite, traces chalcopyrite.

2516,0 - 2537,0 Skarn, hornfelsic; with garnet, actinolite, and epidote;
small amounts plagioclase; 5-35% magnetite, 5% pyrrhotite,
1% pyrite, and traces chalcopyrite; dark green chlorits on
fractures.

2537.0

2541.6 Mineralized skarn; with 5-30% pyrrhotite, 10-25% magnetite,
3% pyrite, except 30% at 2341t,



Calico Ca-l

2541.6 - 2550.0 Diorite(?), plagioclase phenocrysts in fine-grained groundmass;
up to 25% fe-mags, highly chloritized; magnetite at 2541.6
appears to have been leached by later solutions with depesition
of pyrite along magnetite; calcite in fractures with small
amount marcasite; pyrite as pods, veinlets and disseminated
grains; #-3" drak green chlorite veinlets on fractures; 2%
chalcopyrite at 2548.5-2548.7%; 10% magnetite, 3% pyrite,

1% pyrrhotite, and traces chalcopyrite.

2550.0 - 2564.0 Mineralized skarn; actinolite, garnet, and epidote; numerous
veinlets calcite; dark green chlorite on fractures.

2564.0 ~ 2599,0 Hornblende-actinolite askarn; 10-40% hornblende, 20-60%
gctinolite, varying amounts garnet, spidote, wollastonites;
at 2590-2599 10-35% hornblende, 20-60% actirolite., 10-20%
garnet; numerous calcite veinlets; quartz veinlets with
pyrite at 2579'; 3-10% pyrite at 2586-2591%, balance 1-3%
pyritey 2-5% magnetite, trace to 3% pyrrhotite at 2564
2586% and 3-20% at 2586-2599f; 3% quartz at 2589 and 2% at
2597%; traces chalcopyrite.

2599.0

2816.0 sSkarn, hornfelsic; 40-75% actinolite, 10-20% epidote, up to 5%
garnet, up to 5% hornblendse in places; wup to 5% phlogopite
and 89% actinclite at 2612-2616'; tlack coating on pyrrhotite;
small emounts zoisite; pyrrhotite disseminated along fractures
and as pods; 1-10% pyrrhotite, trace to 1% pyrite, 5% magnetite,
and traces to #% chalcopyrite.

261640 — 2640,0 Mineralized skarn; same as above but with 5-35% magnetite,
except 50% at 2836%, 1-5% pyrite, 3-40% pyrrhotiite averaging
10-35%; traces to %% chalcopyrite. With garnet, asctinolite,
and epidote, At 2635-2640f 5-10% parnet, 10-30% epidote,
20-50% actinolite, 5% zoisite, up to 5% quartz, andwith
considerable dark green chlorite on fractures. Chalcopyrite

along fractures and along grain boundaries. Small amount
vesuvianite,

Bottom: 2640 2/14/66
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LALICY  UA—L
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Rotary 0.0 - 1330,0!
DDH 1330 -

WALKER RIVER PATUTE RESERVATION
Walker Martel Mining Company

Vertical

1330.0 - 1373.7 NX. completely silicified granitic, probably quartz diorite;
with 80-90% cryptocrystalline quartz; occasional fe-mag
relict completely replaced by chlorite; 1-2% plagioclase
laths, other relict plagioclase completely replaced by
quartz; green chlorite along fractures; up to 2-3% pyrite
with 3% pyrrhotite at 1339-1341; some caleite at 1338-1341';
brecciated at 1352-1361; considerable apple green chlorite
at 1358-1364; pyrite and pyrrhotite occurs as pods, veinlets,
and grains; up to 2% pyrite and pyrrhotite at 1372-1372,7.



- Tuallco UA 4
WALKER RIVER PAIUTE RESFRVATION

Walker Martel Mining Company DTH 1330

Vertieal

1373.7 - 1387.2 Diorite, nedium grained; 30% chloritized, 20% quartz, 40%
plagioclase, 15% orthoclase, 20% chloritized fe-mapgs; weinlets
of chlorite up to 4", calcite, pyrite, and pyrrhotite veinlets
up to 1/8" wide; pyrite occurs as individual grains, euhedrzl
crystals, and veinlets associated with calcite and chlorite;
heavy dark green chlorite along fractures; 10% biotite at 1378-
1379 alteted to browa chlorite; up to 10% calcite at 1382-1387;
numerous veinlets pyrite and pyrrhotite at 1388 with veinlets
1/16" wide; brecciated and recemented at 1380.2-1383;

1387.2 — 1392.0 Diorite, fresh; 50% plagioclase, 30% hornblende and actinolite,
5% pyroxene, 5% pyrite, 3% pyrrhotite, 5% chlorite along frac-
tures, trace magnetite; hornblende partially chloritized;
groundmass chloritized along fractures; slightly argillized.

1392,0 - 1396.,0 Same as above

1396.0 - 1409.0 Diorite, chloritized; same as above but highly chloritized;
veinlets of magnetite at 1396.0 - 1397.0; considerable
dark colored mica at 1393-1400; up to 65% amphiboles at 1400-
1409, along with 16% quartz; highly chloritized along fractures.

1409.0 - 1421.0 Mineralized zone in diorite.and skarn; up to 20% actinolite,
5-25% garnet, pyrite as pods and veinlets; AO% andradite
garmet at 1412; small amounts epidote and zoisite; magnetite both
massive and as euhedral crystals, some as veinlets with
chloritized zones along them; amphiboles as hornblende and
actinolite; pyrite as veinlets and individual grains; 1-2%
pyrite, 1-2% pyrrhotite, 5-35% magnetite, trace chalcopyrite.

1421.0 - 1425.0 Fine-grained to medium-grained diorite; slightly chloritized
to fresh; small amount garnet, magnetite, and chalcopyrite.

1425,0 = 1427,0 Diorite and calc-silicates; same as above with more garnet,
up to 50% garnet; small amount magnetite.

1427.0 - 1441.7 Mineralized zone in diorite and calc-silicate; 20-25% gsrnst,
20-25% epidote, 16% zoisite, 5-10% pyrite, 10% magnetite;
banding at 45° of garnet, epidote, and zoisite; some pyrrhotite;
3-20% magnetite; 1% pyrrhotite.

1441.7 = 1449.,2 Same as above, tut with only 5% magnetite.

1449.2 - 1486.5 Skarn; intermixed diorite, garnet, epidote, zoisite; small
amount magnetite, pyrrhotite; traces chalcopyrite.

1486.5 - 1524.0 Skarn, hornfelsic; garnet. epidote, zoisite, with small
amounts magnetite of 2-5% as veinlets and small pods; #-
2% pyrite; 1-2% pyrrhotite; with considerable chlorite and
calcite along fractures; traces chalcopyrite.



Calico A1l

1524,0 - 1533.5 Skarn and diorite; brecciated with 10-25% diorite; 10-25%
epldote; smsll amounts magnetite as veinlets; 2-5%4 magnetite
2% pyrite, and 1% pyrrhotite.

153345 = 1552,7 Same composition as above, but very fine grained; consgiderable
hornblende; highly chloritized; 3-40% magnetite; chalcopyrite.

1552.,7 - 1578.0 Hornfelsic skarn and metadiorite; same as above but with some
admixed diorite; magnetite and pyrite ad veinlets and individual
grains; 25-30% actinolite, partially chloritized, 25% garnet,
15-70% epidote; considerable dark green chlorite on fractures;
2-5% pyrite, #-10% pyrrhotite; traces chalcopyrite at 1577;
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Calico CA-2

{f;r\1 f'y‘.; p

WALKER RIVER PATUTE RESERVATION W0 0133 (U070

- \
Walker Martel Mining Company : Rotary: 0,0 -~ 1102.0

DDH, NX; 1102,0 - 2075,0
BX: 2075.0 - 2306.0

Vertical °

0.0 = 20,0 Alluvium

20 .0 = 175.0 Andesite, gray in color; 5-15% horhblende, 5-20% plagioclase,
2-5% biotite as phenocrysts; groundmass aphanitic, partially
argillized; small amount brown iron oxide.

175,0 = 340,0 Crystal tuff, well indurated, laveneder color,

340,0 = 440.0 Crystel tuff, pinkish color; 10-35% crystals, 5-15% glass
shards.

440.0

455.0 No sample

455,0 = 690,0 Crystal tuff, fine-grained, pinkish to red in color.

690.,0 - 1102,0 Crystal tuff, fine- to coarse-grained, whitish in color;
5-15% quartz, 10-25% glass shards; 2-5% horhblende and biotite
in aphanitic groundmass.
1102,0 - 1147.0 Quartz-latite cr§stal tuff, pinkish in color; 10-20% crystals;

5-8% biotite, 5-15% glass shards, 3-5% orthoclase, occasional
plagioclase lath; partially argillized.

1147.0 - 1153.,8 Lapilli crystal tuff, pinkish in color; 10-20% crystals of
plagioclase, orthoclase, biotite, quartz, and glass shards;
moderately to highly indurated; 5-20% fragments up to 3/4%.

1153.8

1728.0 Lapilli crystal tuff - same as above but white; finer grained
at 1170.0 - 1173,0; clay and apple-green chlorite along
fractures at 1183-1186, 1219-1221, and 1224-1226; slightly
to moderately argillized in places.

1228,0 - 1340.6 Crystal tuff, partially lapilli; varying in composition from

10-20% crystals of plagioclase, orthoclase, euhedral to
sub-hedral biotite, and quartz, with considerable glass

shards; moderately to highly indurated; slightly argillized;
biotite usually altered to chlorite; thin seams of chlorite
on fractures; at 1239,2- 1243.5 sheared with considerable
chlorite in fractures, partially assimilated by dike(?)
material; at 1250-1253 highly brecciated and argillized,
considerable red iron oxide and small amount manganese oxide
along fracturesj highly sheared at 1292-1296; apple-green
chlorite along fractures at 1253-1256 and 1230-1233; a few
hornblende crystals at 1230-1233,

1340.6 - 1383.0 Contact zone crystal tuff and andesite; quite hard, well
indurated; with considerable hornblende phenocrysts up to
1/8" long; fine-grained, with 5-10% crystals and 335%
fragments; highly sheared and argillized at 1371.5-1377.6.



i

1383.0 - 1383.4

1383.4 - 1391.0

1391.0

1393.0
1393.0 = 400, 4

1403.0 - 1405,0

1405.0 - 1408.0

1408.0 - 1410.5
14106.5 = 1435.0

1435.0 = 144505
144505 = 1581.0

1501,0 - 1519.0

1519,0 - 1536,0

1536,0 ~ 1552,3

1552,3 - 1627.0

1627.0 - 1623.0

1633.0 - 1801.4

Contact tuff = andesite

Andesitey highly argillized, with phenocrysts of hornblende
and biotite, both chleoritized; fragments of tuff.

Low-angled slickensides; considerable breccia.

Quartz~diorite(?), dark grey to blackish; andesite possibly
cutting diorite at 1393.0; small amocunt garmet,

Fine-greined intrusive, dioritic; highly chloritized; brecciated
with veinlets of calcite; small amount pyrite disseminated
through groundmass,

Hornfels(?); very fine-grained; probably metamorphosed
carbonaceous, arenaceous, limestone; dark green chlorite on
fractures,

Hornfels and diorite intermixed, with veinlets of calcite,
Same as above; some banding in hornfels at 85-88°,

Fine-grained intrusive, dioritic in composition; highly
silicified; highly brecciated, with fragments completely
silicified; small amount hornfels at 1416.,0; small amount
horrnblende and actinolite; traces copper carbonates on
fractures; considerable red iron oxids,

Same as above, but less! silicified; chlorite on fractures.

Diorite(?), fine-grained, silicified; 30-60% silicification;
greenish to gray in color; brecciated zones at 1465,0-1465.8,
14730614T4e2, 14T74elmL4T5:4, a%d 1500,0-1501,03 10-40%
chloritization, 5-10% calcite, “race pyrite disseminated through
groundmass; a few scattered grains magnetite;

Hornfels and diorite(?) intermixed; dark gray in color; dark
green chlorite on fractures with associated pyrite as veinlets;
40-60% chloritized.

Diorite(?), fine-grained, slightly to moderately chloritized;
with caleite veinletsy 60-75% silicified, 10-20% chloritized,

Calc-silicates and diorite intermized; 25-35% chloritized;
3% calcite; highly fractured.

Hornfels; dark gray to greenish; 15-20% chloritized, 10-15%
caleite, slightly argillized; #-2% pyrite; highly fractured,
with considerable chlorite along fractures.

Calc-silicates; 5-10% biotite; brecclated and recemented by
calcite; 2% pyrite.

Hornfels; gray to dark gray in color; banded at 80-85°; highly
fractured, usually recemented by calcite; 10-20% chloritized,
5.25% calcite; 3-1% pyrite,
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1801.4 -

1810.0 ~

1819.0

1880,0

1882.0

189905 ~

1901.5 -

2075.0 =

2124.0 -

2157.0 =

223405 =

1810,0

1819.0

1880,.0

1882.0

189945

1901.5

2075,0

2124,0

21570

22345

2306,0

Same as above; small amount garnet at 1800t; poorly
banded at 75° at 1806-1810,

Calc-silicates; granulitic, greenish in color; dark green
chlorite on fractures; brecciated at 1816-1818,

Hornfelsjy dark green chlorite along fractures; brecciated
and partially recemented by calcite; banded at 65° at 1819-
1837, at 55° at 1837-1862, and 60-70° at 1862-1880; small
amounts pyrite; averages 10% calcite; 20-30% chloritizeds
1-2% pyriteo

Balc-silicates; wup to 20% garnet, 50% garnet (andradite)
at 1880%; 5-10% pyrite, 15-20% epidote, 10-35% calcite;

Hornfels; greenish; 10-20% chloritized, 15% carbonate;

at 1882-1889 highly brecciated and recemented by calcite
and quartz veinlets; banded 75° heavy dark green chlorite
on fractures,

Calc-silicates; 40% garnet (andradite); 10% epidote, 5-10%

amphiboles, 10% calcite, 5% pyrite; breccilated and recemented
by calecite,

Hornfels; gray to gray black in color; dark green chlorite
on fractures; 10-20% chloritized, 10-20% calcite with 15-25%
calcite at 2042-2044, 5% argillization; trace to 1% pyrite;
banded at 60-659; at 1951 appears to have been a calcareous
carbonaceous, clayey sediments; highly brecciated at 1951-
1956; 4" calcite veinlets at 2006%,

Hornfels; same as above; gray in color; at 2075-2084 banded
at 70°, at 2104~2104 banded at 509, at 2104-212/ banded

at 60% dark geen chlorite on fractures; 20-25% chloritized,
40% cadcite at 2086' and 20% at 2087-2124%; 5% argillized;

3" calecite veinlet at 2084%; highly brecciated and recemented
by calcite at 2116-2124.

Hornfels, black, carbonaceous; highly brecciated; small
amount wollastonite at 2139'; pyrite as disseminated grains
and as veinlets;

Hornfels; gray in color; banded at 60-70° at 2157-2225 and
50° at 2225-2234; trace garnet at 2168; small, amounts
epidote, zoisite, grossularite at 2177-2191; 20% chloritized,
15-35% calcite, 5% argillized; trace to 1% pyrite.

Hornfels, light to dark gray in color; slightly harder, sub-
concoidal fractures at 2242-2261; banded at 50°; brecciated
at 2266-2273%; small amount actinolite at 2296%; assoclated
with celcite and pyritey 20% chloritized, 10-15% calcite
with 35% at 2280', 5% argillized, trace to 1% pyrite with

24 pyrite at 2245 and 2272°f,

Bottom: 2306 feet, 5-3-66,



.
o 0N

Calico (i3

WALKAER RIVER PAIUTE RESERVATION Gooo 0133 (0700

kalker Martal Mining Company Eotary: 0.0 - 16%.0‘5
RX: 16300 — 2155,00
Bottoms 3421.9 feet Bl 215560 — 3421.93

0.0:= 75,0 Alluvium

75:0 = 150,0 Wsldad tuff, 5-153% glass shards, 3-5% biotite, 19 quart=x

ocrystals, sanidins, 3-5% hornblenda; alightly argillised
and chloritiaed,

150.0 - 300.0 Andesite(2), gray in color, 5-1C% hornblsnds up to 3mm in length,
2C-25% plagioclase(?) latha that hays bsan argilliszed and chloxrdi-
tized, a few scattersd quarts crystals; some iron cxidas at 230

255%; pamples highly contaminated by tuffacsous meterial from
amvﬂg

30068 ~ 380.,0 Crystal tur?, reddish in color, partially weldsd; 10-25%
crystals of plagioclass, quarts, sanisine, hornblends, and
blotite; contaminarsd by andesits.

380,0 - 575,0 Andesite, pame am 150-3001; tongua of arystal tuff at 540-
: 56573 small amount pyrite at 545-550'; contaminatsd by
crystal tu?f, :
57540 ~ 1570,0' Crystal tuff, tan to whitish in coler, lavendar at 14001500

>-15% plagioclaas laths, 2-5% quarts and saniasine, 1.3%
blotite, 5-15% hornblends, glasy ard pumiceous groundamss,
partly devitrifiad; at 1200-1400! sporadic grains of limoitas

paeudomorphia aftsr pyrita; alightly magnastic) contasdina ted
by andesita,

1570,0 ~ 1625,0 Tuff, slightly welded, poasibly the bootom of a cooling wnit,
with soms glasay shards; at 1590-1400% bhlack glazsy fragmeniag-

15-208 glasay ahards, 3-5% blotits; greenish to lavender in
color,

1625,0 - 1630.0 ¥o sample.
1920,0 Bottom of rotary, MX 1620,0 - 2153,0.

1630,.0 - 1650.0 Crystal tuff, gresnish, well indurated; flettemad punica
Tragments up to 2*; a fow sratterad fragments taszaltg
plagloclass latha, , 2-3 % biotitas, 2-5%¢ quarta, 5-10%
sanidine; nuseroua alien fragmenta up &0 Z¥; conaidsrabla
chlorite along fractures; groundmass alightly to mcdarataly
caloritizad; s=all amcunt cpidote at 1652-16541; sowe aluniie
at 1641f; sutaxitic strnoturs at 209  brecciated at 1647~
1652, 1669-16731, axd 1620-16351,
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Lapilli crystal tuff, eutaxitic atructure; zeoliter in
cavities; modsrately chloritized and argillised; possibly
top of cocling unit; ds¥iirified.

1690.0

1

=
3
o

1703.0 = 1735,0 Devitrified lapilli erﬂval tuff; sama a2z abova but showing
more devitrification.

1735.0

1761.5 ¥Flow(?), possibly a flow between azh *alla or a part of tha
cooling unit; 3-10% plagioclass lath: , 2-5% bictits; 1-2%
chioritizad hornblends, soms zsalites at 1743-1765%; up to
204 fragmsnis at 1746-1749'; 5-10% glass snards at 1743-1761%;

szall emount carboratsz, up to 30% chloritiwed and alightly
argillized,

1761,5 — 1798,0 Crystal tuff, considarabla glass shardasj bracciatadrat 1774~
1779%; highly indurated at 1783-17981%,

1798,9 - 1814,0 Saxme as abova but fragmeniz well flattensd; consideratle
pyrite at 1804.5 - 180C5,6%, and with pyrite smmarsd along
fracturss at 1807-1814%; conslderable chlorite aloag fractures;
bracciated at 1807-1814%; small amount clay and cerbonata
at 1708-1814"' with up to 302 chloritse,

1814,0 = 1885,0 Lapilli crystal tuff, entaxitic structurs; 10-20% fragmantis
&t 1814-1822? and decresing amcunts downwards, partially
devitrifiad, increasing amounta seolites downwards; fair
apount pyrite at 1330-18317; somas white opalins material
at intsrvals; iraces pyrites at 1846.18487, 185,-1858?, and
1870-1885%; 3/47 caleits vainlet at 1835' with a small
amount pyrita; 3-10% plagiociass laths; modsrately chloritised
at 1840-1885%; brocclated at 1870-1874‘ and 1I374-1385%;
30-80% chloritizsd,

1885,0 - 1912,0 Glassy, partially obaidian, bottom unit of cooling unit;
only partially devitrified, mumerous fractures, with fair
axmcunts zeolitesa on fractures and in vugs; slickaznsides at
659 highly bracciated at 1890-1895% ard 1905-150693

1912,0 - 1822,0 Partially same as above, btut with more zeolites; up to 10%
zsolites; 53 bictita, veinlets of calcite; banding at 45-50°;
3 brecclatad at 1916-1921?; dark grssn in colorj up to 753 chlorites

1922,0 — 1938,0 Flow breccia, ash-flow with mmsrcus fragasnts of diorite,
. chert(?), silicified diorite, tuff, and quartz wmonsonita;
averaging $-2" across, tut with some bouldsrs quarts monsonite
to 18% acrosa; gougs at 1929-19307%;

1938,0 - 2048.0 Andesite breccla; probadbly intrusive into quarts diorite
and tuffy up to 40% fragmenta of atove rocks at 19431;
20-40% fragmsnts at 2037-2046' and 20-30% at 2046-20483;
et 1658-1557? 2-S%1 bioktite, and 3-5%9 plagloclass; brecoiated
st 1958-1%6235 considerabla gougs at 1949.0 — 1931,5%; sma¢l
anount rayolite at 2009-2012' and 2023'; slickensidas at 35°
at 2043' at contact; soma magnatite at 2045-2047,.87,



2048,0 - 2147.0

21470 - 2190,4

2190.4 - 2214,0

221440 - 2308,0

2308,0 - 2312,0

2312,0 - 2567,0

: Cia3
Mineralized zone in hornfels; 5-25% actinolite at
1-15% actinolite at 2067-21471; 2;2% epldote; 5-20%
part of calcite with pyrite ad wainlets appearing to
later than magnatite; coarser gralnsd pyrite forming as rims
around colloidal pyrite; considsrable garnet at 2114-2118¢;
3-10% pyrite and pyrrhotits; 25-60% iron as ragnstita, occur-
ing ad veinlets, poda, and disseminated in groundmass; $races
cbhdloopyrite at 2099, 2101*, and 2119%; 5.20% carbonatas
10-25% chloritized.

2048-20671;
calcdtayg
ba

Mineralizad zone in quartz diorite; 3-5% garnst (andragdite),
25>-50% light green actinolite, 15-30% magnatits dissemirated
and as euhedral crystals, 3-5% spidote; 3-3% goimite at
”181-21901; 3-5% pyrite, except 50% pyrite at 2172t; 10-20%
caleite at 2156!', with magnetite on calcite; slightly
silicified at 2180-2181%; 15-30% zagnetita; 5-10%4 earbonpate,

and 10-15% chloritigzad at A 47-21901; at 2190t banding
at 650|

Mineralized hornfels, contact at 65°; 5w30% garnet, 10-40%
actinolite, 2-20% epidote, 1-2% z0isite, 10-40% mmgnetite
88 velnlets and pods, 3-5% pyrite, trace-d% prrrhotite,
banding at 35°, alightly chloritized and poms carbonats,

Mineralized quartz diorite, 15-3 plagioclase, 5-20%

quartz, 20-35% actinolite; in plz o3 with hornfels containing
2-5% garnst, 10-50% actinolite, 5-35% epidote, 1-15% zoiaite,
10% calcite disseminated and as veinlets, 3-10% pyrite with
20% pyrite at 2245-2250% and 30% at 2268%; 30.50% magnatite
a8t 2218-2266%, 207 at 2214-2218, 3-25% at 2265-2308'; 1-3%
pyrrhotite; traces chalcopyrite at 2214, 2220-2234', 2249,
2278', 2283-2286%; 2-5% quartz veinleta and poda at 2295~
2297%; up to 10% chloritized; calcite f£illing open spaces
around euhedral magnetite crystals at 2261'; magnetits
disseminated and as pods and veinlets; rock darker in color
and with 60-75% fe-mags and 5-204 plagioclase and quarts

at 2281-2291%; brecciated at 2234~22/,3%, probably pre-
mineralisation,

Quarts di rite, medium grainesd; 20-45% plagioclase, 10-15%
quartz, 20~40% actinolite, 2-3% garnet, 3% magnetite, 3%
pyrite, 3% pyrrhotits, up to 10% calcite as veinlets and
open space filling, slightly chloritizsed argillissd,

Minerslized quartz diorite; sams as above but 8lightly
chloritized (10%) and with up to 5% carborate; at 234/
22541 20-40% plagioclass, 5-10% quarts, and 30-65% fo-mags;
increasing amounts epidots, garnst, and zoisite at 2392-2402¢%;
cornsiderabls dark grean chlorite on fractures; flat calcite
vainlets dipping at 30° at 2255%; at 2353-2373' Saleits

a3 veinlets and pods, and in places completelt saclosing
suhedral magnetits; magnetits as pods, vasinleis and dissemi-
nated; rmagnstite both fracture filling and replaceaant;
chalcopyrite fairly consistent as traces fro= 2312-2567"

end 3% at 2394%, 1% at 2408, 3% at 2507%, and 4% at 2560-
2565%; chalcopyrite along fracturss at 2514-2524! and as
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suall pods; chalcopyrite appsara to be later than pyrita
ard pyrrhotits; et 25237 flat vedalst 3/4" wids contains
quarts, calcite, and pyrits.

2567.0 — 2702,8 Mineralised hornfels, light gray to greenish in color;
small amounts epidots, garneit, and solaiies in places;
8lightly chloritized, wp to 10% carbonate; scme agtinolite
at 2638-2648'; occasional veinlets calcits and quarts;
up to 3% quarts at 2644-2657V; dark green chloriie along
fractures; 1-10% magnetite at 2567-2590%, 25-504 at 2350-
26661, and 5-25% at 2666-2696%, and 20-40% at 2656-2702,5%;
magnetits occurring as veinlets, pods, and disseminatad;
1Z pyrita at 2567-2550%, 3-10% at 2550-2603, 2-5% at 2603
2702,8'; trace to 3% pyrrhotite; trace to 3% chalcopyrite

- as grains, amall pods, veinlets; ckalcopyrits appaars to b2
later than magnatite, pyrits, and pyrrhotits,

2702,8 ~ 2739,0 Mineralised quartz diorite with 30-70% actinolits, 5-1C%
epldote, scattered garnst, falr amount calaits, oscasional
quarts pod, 15-35% magnstite as veinleis, pods, and dissemi-
nated; 5% pyrite, trace to 2% pyrrhotita, trace chalcopyrits;

10-30% epidote and moisite at 2732-2739%; slightly chloritizasd
with 5-15% carbonats. '

2139.0 -~ 2745,0 Smarn with up to 654 greasularite, 10-20% actinolite, 5-10%

epidote and zolsite, 3% pyrite, 2% pyrrhotite, 10% magnatits.

274540 — 2757,0 iinsralizad diorits, with swell amcunt horafeld; with actirolite,
gernst, epldots, zolaite, 5-10% calcite; 15% pyrits a% 27491,
20% at 2757%, balance 2-5%p 104 magnetite; Z2 pyrrhotite,

27570 - 2775,0 Skarn with up to 35% garnet, actinolite, epidote, zoisite;
3-5% pyrite, trace to 2% pyrrbotite, 103 magnetits, trace
chalcopyrite, up to 157 chloritizad with some carbonate,

27750 - 2922,5 Mineralizad querts diorite, medium to fine-grainsd; with
som® hornfels; conaiderable zolaite at 2813%; at 2822~
28407 carks 1n color with 5-10% guarts mnd 20-30% fsmags;
hornfelsic at 2008-29177; 5-10% magnstite at 2775-23L01,
10-35% at 2840-2854%, and 5-10% at 285,-2922,5'; 3-10%
pyrite, tracs pyrrhotits; considsrable chaloopyrite varying
fron a trace to 5%; chalcopyrits occurs as veinlets, s=mall
pods, ard diszeminated; at 2796 chaloopyrits appsars to
be replacing pyrrhotits, and is assoclated wdth a small
ancunt sphalsrite; some ahort intervals shows up to 10%
chalcopyrits; eoms chalcopyrite alopg fractureas 5-25%
sllicifised, 5-15% chlorits 10-203 curbommia,

2922.5 - 2,0 Minaralized hormfeks; with some dlorita; wup to 65%
actinolite and 5-15% garnet at 1932-19411'; 2% pyrite,
5% magnetite, traces chalcopyrite; 1B28T%% chloritised;
spall amount cartonats,



2982.0 —~ 3045,0

3045.0 - 3133,0

3133.0

3140,0

3182,0

3201,0

3205.0

3253,0

L

3140,0

3182,0

3201.0

3205.0

3244.0

3253.0

3356.0

ca-3

Mineralizad quarts diorite, with quartz, plagioclass, and
hornhlends; 10-25% chloritiazsd with 5% carbonate; 3-10%
pyrite; 15-45% magnstite with 45-50% magnatite at 3030-
X035%; traces chalcopyrite and pyrrhotite; dark gresn
chlorite on fracturss; up to 50% soisite and epidotes

at 3021%; 3" pod pyrite and pyrrhotite at 3025'; magnstite
a3 vainlets, pods, and disaeminated,

Mineralized hornfals and calo-ailicates; gray in color bandad
at 45-65°; wp to 60% actinolita, 45% garnat, epidots, zolasite,
and calcite; small amount diorita at 3090%s dark gresn chloriia
on fractures; up to 70% actinolits at 3102-3111%; ococaaional
quartxz pod; 1C% chloritized with 10-15% oarbonata; 5-15%
pyrite at 3045-3073', 1-5% at 3073-3092, 15-25% at 3093
3057%, and 5104 at 3097-3133%; 3% magnetita at 3045-30561,
45% at 3057', 5-10% at 3058=3059, 408 at 2059-30737,

5% at 3073-30801, 20% a% 3080-3085', 10-2CG% at 308530981,
30-453 &t peo8-31177, 10-25% at X17-3123%, 45% at 3123
1283, and 204 at 2128-3133%; traces chalcopyrita with 1%
chaleopyrite at 3099'; traces pryrrhotite; Z¥ guartz at 3099-
31)0%; chalcopyrite as diddewminated grains apd aa small

poda; calcits as fracturs folling,

Miperslized quartz diorits; with scattersd chaleopyrite;
5-10% pyrita, 20-45% sagnetits; alightly chleritined,

Minsralisad hornfals, banding at &0°; epidote, garnst,
actinolite, zoisite; both andradits and grossularits
garnst; pome hamatits staining at 3477%; magnetite as
vainlets, pods, and disseminated in groundwassy 20503
megnetite, 3-7% pyrits, traces pyrrhotits, traces chaleo
pyrits; alightly chloritised.

Calo-silicate hornfels; slightly mineralised: tanding at

4503 brecclated at 3184-3183'; I-5Zpyrite; é~10*,'. maenatite;
trace to 5% pyrrhotits; traces chalcopyrite; alightly
chlorite,

Mineralizad hornfels with 5% pyrite, 45% megnatite, 5%
pyrrhotite, and traceaz chalcopyrits.,

Cale-silicats hornfels, banding at 65-70% gray in color;
=insralized at 3224-3227% with 20% pyrite and 15% prrita,
talsoce 3-5% pyrits and 2-53% pagnatite; iracas pyrrhotite;
tragces casicopyrils at 3207 and 3201% slightly chloritized,

M >sralized hornfels with 553 magnstite at 3244-3248? and
51 0% at 3248-3253%; 5-15% pyrite; 2% pyrrhotite; tracs to
3% chalcopyrite; aligntly ailicif= =d;

Calo-silicate hornfals, gray in color, 2lightly minsralized;
10-20% grossularite at 3253-3256'; at 3270! approximataly
50% actinolita, 20-25% epidote, 5-10% solsite, 5% chlorits,
5% pyrite, and %% pyrrhotits; some diorite with hornfel at
3343-3353Y; banding at 60-65° at 3253-3315%, and 20-30°

&b 3315-3356%; ab 33533356 only 1-2% garnet and 10-20%



3356.0 -~ 3404,0

3404,0 - 3421,9

Ci-3

actinolite; 10% pyrite at 32507, 8% at 3343%, and 1-5%
Pyrite at balance of section; +-2% magnetite; $-2% pyrrhotite
at 3253-33.3 and 5% at 3343-3356%; trace to 3% chaloopyrits;
slightly chloritised with 3-15% carbonate; chalcopyrita as
veinlets, pods, and disseminated, also along fracturesy drusay
pyrits along some fractures.

Mireraliszed hornfels, same as above except with 5-2G% pyrits and
5-25% magnetite at 3356-3392' and 39-50% magnstite at 3392-
3404%;  2-5% pyrrhotite; traces chalcopyrite;

Calo-silicate hornfsls, banded at 75°; with epidote, zoigsite,
actiaolits, garnet, and calcite; 2lightly chloritized with
10% carborats; 5-10% pyrite, 10% magnstita, trace chalco-

pyrite with 2% chalcopyrite at 3409'; 2-5¢ pyrrhotits with
35% 34131,

Bottom: 3421,9 fest,



/L;Za /e & -C This document Tontaina CONFIDENTTA'D Propriefary InformaBion o
T OCCIDENTAL MINERALS CORPORATION and all design, man. -
g ufacturing, reproduction, disclosure, uge, and sale rights regarding the same )
- aré expressly reserved. It is submitted under g confidential relationship for -
) » -8 specjfied purpose, and the recipient, by accepting this document assumes
S R EEP Y S ,/;:_;L;xt_ y afid control end agrees that this document will not be copied or - *
) / . A - [ C Y /7T iéprbdiced in whole or in part, nor its contents revedled in any manner ar

KD H. o By 7 )7 Ve For8Y Brmsqn excent to meet the papan ot which it was delivered.
§ -G

/5{_: 200/ P [V)/_gf,t/ -fuf/ﬁs —éga,'/ za,ut:o) 7://[S

A:’?/& 5“*"."7'12'_..’:/'?&(7 a_)}Z.'X ('/fi/ “ S‘?Uf)‘lt“’ff‘f_.t‘
-~

200 °- 2027 4h, ;44.4“4'/;@;/2 o= F(ﬂyydj(-"/g.)r .Jrcnc‘ffq)

/dyj,- 4 jog-‘ 24 o

2&4:,_ -‘2/1 0-’—6.&'(‘,}’/.’:'('.’ /"fﬂj’b‘{,— ;,s—c(e-fl- jd’f‘ﬂ’:‘f Yfg/’.-/’afﬁ’ﬂj_
: R /J;-fr::'!‘.—.‘-r.z ( re,éﬁ A/)/ L e /S‘/a )"‘/,:1 y/;,a/)
897 cht/:‘f€)20% ‘/""""“ s, //j/é /)/ﬁ('f vredd

v, Az’/%y V. De e s /racr?furﬁs.

s i ' ?
218 = '2/5 /-4,5‘ Aécﬂvf\ A ar el o oot A/z!jﬂ(’t‘/{"eu, /{&;@:ﬁj‘é
/ar //5:’4/6— Zﬁzf—- SO% ATt LeCet 0 Ea thad

216 =2 2« Z"';?f/;/ Maguec e JO~ "f'quﬂz;"‘/)’“&r S
</"2 ° . . :

234 - Z_f_f #ﬁjﬂ(‘t)?"r’ Wi Mo Ef Tt ase € o wigt f—.z”zw;/ﬁ"ﬁ. __
' l/ A, 64/(65/0»/\/ ‘“’f/ Sone sfc/f‘utr .—o“—’ .
voctii e £ jw vogs - +<Z <ol 1des aspyreEe
/7/;';‘”— v S€atm sn Lractores . Ltmowite sm/dwj pfﬂfj;
228 = Naguerivc focccingecd aud Jocaly

O rm rw'r’(V( W [ A /(‘ca,y‘ ‘7"“"/

°

/
AI%P‘V ¥ K
‘ "‘ p - ' . .
252 -2869 Dol &z-,/p/“ﬁ,.p,,f/), o s g )
ﬁuj/e' vdn?//t, érprc/d- {-('64:_5_/4;1/:? s Sy /7/)/
“/f‘(-yrg ‘o c:/a)/s,]"rau Srtarmves ,
‘./_(q - Z ?E é‘}"’/’"?)’(’f’) ETR. A O ﬂ‘-/f/ ~ )-AV;//“T /’r"""?"‘”?‘?r‘-,

“p -
AQur s be /:;;{dZ, "f”‘-‘-'}/}’arf‘uz’és o’ CA/GLICF‘)

$ R - : Al /\/at/(a r":‘f'
‘ Z (30 5» ) w vay t 2 ) 2T E g & ; /0)/ ‘
i:jj/} oy to /(O . ;”” Z’j}gé') 238,



) ),?4‘,(/;(‘- J‘?YC/U“ ‘.T:“ st jr"r/‘/(‘(_ ﬂ,._;uf/ fy’ﬁ"!//dtj.-
o i
: At Gl ¥ /7& Gare e e
: oS

y H
yor 7E%ra

FE 19/' M o g/e‘/: e
Seas s af /;/r/ re /’x"':‘ 2 f/(';_g OCL
C;i/f & ’c/ ..y’/v > e //f)e: "4/4/’ /‘,-_):’ _‘i‘:; ‘:’f ac f-/ua.lz,](_
/ac;/&

TEC -2 78 (ornrgom e

o -~ - -
2 oAl :)’://('f I’(‘"‘é’/) Z"’(‘C‘C/"fﬁ
- -
_-:'(‘4//4(-,., TC 4l r T A T gy AN S 472 S R

CTo

S P g t—
j?‘ﬂa./-’.-:ﬁ/ “o 0//arf%r~» 5 //,M‘,,{.__ ¢ = P e 2
(/P07 goe Vf.a/./f@,).

IGO0 — <o)

/'//j// Zroxifﬂ Zaﬂf)!fdm/f) /;J /{,,gr/tf’@.-
=<, ya/y)/r/r('c? -

Z/.«:’ /, Zat"rcﬂﬁﬁ_—.‘/ s c:A;sr/‘{-@ Ny CE7 erm: o/,
5?"/’%5/ et v 40//’

.:")’ e a . g

A
p et



Sample # Depth s g Cu % Pe 2
R6C - 3 203-213 .068 03 27.5
2 213-223 .06, .08 52,0

3 25"233 0085 017 5100

IJ, 233"21&3 -7-].0 .08 51.5

5 243-253 2,260 e21 54,5

[ 253-263 1.18n .10 48,5

7 263-273 : «390 02 40.0
Average grade 679 099 46,23

The drill hole Was sampled ip 10 foot increments fpop 203 to 403

The interval from °
273 to 393 averaged 1,29 g 5; +099 % Cu, andi16.1 g po, ‘The botton

10 foot sample, from 393 o 403, was in the diorite iptrusive‘and assayed
009 % S, 012 % cu, ang 2,10 % Fo, | .
Using a triangular coﬁfiguration between holes 6, 64, and 6C, and
using the formila 4(a x b) the following ore reserve data wag obtained:
Hole Depth Dimensiong Cubic Ft.  Topg - _ Grade g

_ ‘ Pe "8
" H6C 203-273 é(léQxll.O) x 70 784,000 ¢ 9 = 87,100 Tl
3( 45x28 ) x 7 44,100 ¢ 9 = g 900

| 92,000 46,23 099 679
THE PROBABLE RESERVES OF BLOCKS 3 AND-6 now TOTAL :

208,987 ToNs,

The average grade remaing at 46,2% Fe, .10~,15% oy and about 6798 5,

June 18, 1969 3 PR Rospedtfully Submitted,

&zféiﬂa T;g{{ -Zaééégzacjgthﬁ:H

John H, Volganmore
Goologist
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