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SUMMARY

The Perry Canyon area located in the Pyramid Mining District, 30
mi les north of Sparks, Nevada, contains a target for a disseminated and
veinlet porphyry copper-molybdenum bulk-tonnage ore body exceeding 100
million tons at grades better than 0.8% copper with significant credits
in MoS; and gold lying 500 to 3,000 feet below the surface.

is covered by patented and unpatented lode mining

No serious problems are foreseen in consolidating
Work done so far consists of

alteration studies and.rock-chip

The target area
claims and fee land.
the four properties into a single unit.
geologic mapping, limonite evaluation,
geochemical data analyses.

Host rocks for mineralization are rhyolite and quartz-latite tuffs,
lavas and sills of Oligocene to Miocene age. Post-mineral andesites of
late Tertiary age cover part of the mineralized system. Productive
Cu-Ag-Zn-Pb vein mineralization shows a district zoning similar to that
at Butte, Montana and suggests a center of Cu-Mo mineralization in the
Perry Canyon area. An ore target is defined by co-extensive areas of:
(1) strong advanced argillic, clay-sericite and silica flooding alteration;
(2) strong pervasive disseminated pyrite as inferred from limonite minerals;
(3) mineralized breccia zones similar to high-level breccia pipes in other
porphyry systems; and (4) anomalous metal-in-rock values (Cu, Mo, Pb, Au,

Ag, Sn, W, F).

oposed and consists of drilling 3

A discovery drilling program is pr
Estimated costs are

diamond drill holes each to 3,000 feet in depth.
about $450,000 which includes contract drilling costs, site preparation,

road work, reclamation, salaries, travel and assays.
LOCATION AND HISTORY

The Perry Canyon area is located in the Pyramid Mining District,
within the Pah Rah Range, about 30 miles north of Sparks, Nevada. Access
into the Perry Canyon claim block is by two miles of fair to poor un-
maintained dirt road which turns of f of State Highway 445 in Mullen Pass
near the center of section 10. The location of the area is shown in

Figures | and 2.
ons from 4,800 to 5,600 feet.

sh cover with scattered juniper
d exploration

Relief is moderately rugged with elevati
Vegetation consists predominantly of sage bru
and mohogany. Snow cover in winter is light and year aroun

and development activities are possible.
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Mining in the Pyramid District began about 1875 and past pro-
duction came largely from northwest-trending copper-gold-silver veins
which are located to the west and adjacent to the Perry Canyon center
of alteration and mineralization. " Some uranium was produced from the
district in the 1960's. Production figures are imcomplete but indicate
less than 100 ounces gold and about 3,000 ounces of silver were produced
from copper-rich ores of the Jones-Kincaid and Monarch mines. The

district presently is inactive.

LAND STATUS

location of unpatented lode mining claims,

Current ownership and
fee land is shown in Figure 3 and summarized

patented mining claims and
below.

Perry Canyon claims No.'s 1-43.
Owner: W. T. Probandt
1206 Wilco Building
Midland, Texas 79701
Ph: (915) 683-6114
1981).

Located: May, 1980 (Assessment due September 1,

Fox claims No.'s 1-6.
Owner: Andy B. Wallace
c/o Cordex, Inc.
Reno, Nevada 89500
Ph: (702) 825-6731

Located: ppril, 1980 (Assessment due September 1, 1981).

Patented mining claims sec. 22;23.
Owner: Mark Emerson (AMDEC Corp.)
131 W. 69th Street
New York, New York 10023

Ph: (212) 724-2537

Patented Fee land, sec. 24,
Owner: David G. and Patricia Pumphry
P.0. Box 250 -
Minden, Nevada 89423
Ph: (702) 782-2081

The Perry Canyon lode mining claims were staked in May, 1980 to cover
open ground over the inferred target area of strong pervasive alteration.
Location posts were placed on open ground but these lode claims overlap

valid patented and unpatented claims.



part of the area a

known.
patented millsites are present in Perry Canyon.

are not known.

laims (Bee Lost 1-2) in the southeast

present owners are un-

ore target area. Several
Present owners of these

Two unpatented lode mining C
pparently are valid, but. the

These claims are outside the principal

At the present time Andy Wallace has agreed to lease his 6 claims
for a 10 year period for a L to 5% NSR production royalty. A lease
agreement is being prepared. Mark Emerson is interested in a JV or
lease agreement on the patented claims but he would like an agreement
that permits him to explore and develop near surface gold ore potential
on at least part of the patented ground. David Pumphry confirms that
mineral rights have been deeded to-him with surface rights and is very

interested in leasing his fee property in section 24.

no serious land problems are anticipated. All present
d in leasing their lands and terms probably
s are in an established mining area.
d which could limit or restrict

In summary,
land owners appear intereste
will be reasonable. The propertie
No environmental problems are expecte
exploration and development activities.

GEOLOGY

Regional geology is described by Bonham in the Washoe County Report

(NBM Bull. 70) . Detailed district geology and mineralization is described
by Andy Wallace in a Ph D. thesis (U. of N., 1975) and later published in
Mining Engineering (March 1980). Adjacent areas are being remapped and
stratigraphic nomenclature being revised by H. W. Bonham of the Nevada

Bureau of Mines and Geology.

istrict lies in the Pah Rah Range, a northwesterly-
lying between Pyramid Lake and Warm Springs

Valley. Bedrocks exposed in the Pyramid district are middle to upper
Tertiary in age and.rest upon a basement of Mesozoic metasedimentary, meta-
volcanic and granitic rocks which are exposed several miles from the
district. Tertiary volcanic rocks (Fig. 4) are divided into two groups.

An Oligocene to Miocene sequence of rhyolite to quartz latite ash-flow
tuffs, lavas and breccias are host to mineralization in the Pyramid
District. This unit formerly was mapped as Hartford Hill rhyolite and

is being remapped and renamed by Bonham. A younger Miocene to Pliocene
post-ore sequence of dacite stocks and lavas, basalt lavas and breccias
overlap part of the mineralized area. These post-mineral rocks principally

are basaltic andesite lavas in the prospect area.

The mining d
trending Basin-range mountain



We tentatively correlate mineralized and altered crystal-rich rhyolite
tuff in the Perry Canyon area with the Chimney Springs formation mapped by
H. W. Bonham several miles south. Vein deposits of the district are in
latite tuff which lies above the Chimney Springs rhyolite tuff. All host
rocks in the district were formerly mapped as middle to upper Hartford
Hi1l formation, and we estimate the rhyolite tuffs in the Perry Canyon

are about 1,000 to 2,000 feet thick.

Wwallace (1975, 1980) states that the source vent for the rhyolitic
tuff may be within the Pyramid district. This is suggested by rapid
thickening of tuff beds, presence of breccia, and clustering of sub-
volcanic dikes and domes. The Pyramid hydrotherma] system may have

- developed soon after the siliceous volcanism, probably near the vent

complex.

The principal rock type exposed in the strongly mineralized and altered
area is quartz crystal-rich ryholite tuff of the Chimney Springs formation
(Fig. 4). Up to 60 percent of the rock is crystal fragments, mainly quartz,
idine and biotite. Color is variable owing to various

with subordinate san
bleaching super imposed on vapor-

degrees of hydrothermal alteration and
phase alteration.

The other principal rock type in the mineralized area is green-gray
quartz latite to rhyodacite exposed in the Jones-Kinkaid mine area and
further west. This rock has akundant plagioclase phenocripts, with local
pyroclastic texture. |t hosts vein mineralization and pervasive propylitic
alteration. We tentatively interpret this rock as a shallow intrusive
sill but emphasize that it also may be 2 tuff, faulted into its present

position against quartz-rich rhyolite.

Basaltic andesite lava flows underlie the high ridge to the north
of Perry Canyon. This is a dark gray, dense, fine-grained lava that
- weathers into platy fragments. This unit clearly caps and covers mineral-
ized and altered rocks.

The mineralized rhyolite tuff in Perry Canyon appears to strike east-
west and dip north at 20 to 30 degrees. This dip probably reflects regional
tilting associated with faulting. Indeed, much of the present rock dis-
tribution patterns is related to complex interplay of Basin-Range vertical
faults and right—lateral displacement on faults related to the Walker Lane
fault system. Mineralized veins and shears generally trend northwest near
the west edge of the claim group and trend east-west OT northeast in

highly mineralized target area. This northeast structure may reflect a
cross-structure or a zone of tensional opening and clearly is not

parallel to the dominant northwest trend of most faults in the range.

Mineralized breccia is common in the area of strong alteration. This
breccia consists of strongly altered fragments of rhyolite tuff in a fine
silicified fragmental matrix. Breccia grades into strongly fractured
outcrops and both generally are strongly silicified. The breccia appears
very similar in type to that found in large mineralized breccia pipes in

other porphyry systems.
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MINERALIZATION AND ORE DEPQOSITS

Mine production has come from narrow veins in west to northwest
faults and fractures, most of which cut rhyodacite or quartz latite
host rocks. Principal hypogene vein minerals are pyrite, enargite
tetrahedrite, sphalerite, galena and chalcopyrite. Gangue minerals are
barite and quartz. The productive and developed veins are located west
and northwest of the Perry Canyon area and are covered by patented lode

claims.

Zoning of ore minerals is evident. Veins in the western outer

fringes of the district contain pyrite and galena. Veins in an inter-
mediate zone contain tetrahedrite, galena, sphalerite and chalcopyrite.
Veins of the inner zone adjacent to the Perry Canyon target area contain
enargite and pyrite. This overall district zoning pattern is similar to

that at Butte, Montana.

The inferred center of hydrothermal mineralization and alteration
is the Perry Canyon target area in section 23. This is the area of strong
hydrothermal alteration, breccia development, silicification and pervasive
sulfide mineralization. Limonites (Fig. 5) derived from oxidized sulfides
are abundant over an area 6,000 feet northeast by 3,000 feet northwest.
The northeast boundary of this limonite cap is not visible and lies
concealed beneath post-mineral basaltic and2site. This area of limonite
is one of the principal features that defines the Perry Canyon target area.

Limonite abundance and relative amounts of geothite, jarosite and
hematite were recorded in a semi-quantitative manner throughout the capping.
A large area of the limonite-cap, roughly 2,000 feet wide and 6,000 feet
long in a northeast direction, consists of limonite with more than 50 percent
jarosite and or hematite (Fig. 6,7). Jarosite is the dominant limonite in
this zone with relatively small patches rich in hematite. Jarosite is
considered to be the principal limonite derived from oxidation of a high
pyrite assemblage and the former pyrite content of this area is estimated
‘at 2 to 3 volume percent or about 5 to 6 weight percent. This is an
area of inferred relatively strong supergene leaching and this feature
must be taken into account when interpreting rock geochemical data.

A second center of mineralization apparently is. present at Guanomi ,
6 miles east of Perry Canyon, where Cu-Mo sulfides are disseminated in
a quartz monzonite intrusion. The relation of Guanomi mineralization
to the Pyramid district i{s unknown but it may be related to the same deep
seated east-west structure that may control some mineralization features

at Perry Canyon.



HYDROTHERMAL ALTERATION

is widespread in rhyolite and
epidote, chlorite, clay,
yramid district are en-
sericite and

Propylitic alteration of the district
quartz latite and is characterized by calcite,
albite and adularia. Productive veins of the P
cased in envelopes of bleached rock which contains quartz,

pyrite.
alteration gives way to pervasive clay-sericite

alteration in the Perry Canyon target area (Fig. 8). Rhyolite is bleached
To a pale light color; biotite and feldspars are replaced by phyllic
minerals (clay and sericite). The original tuf faceous texture generally

is preserved.

Widespread propylitic

An inner zone of pervasive advanced argillic alteration is enclosed
in the zone of clay-sericite alteration. Advanced argillic alteration
is characterized by complete,destruction of the original tuffaceous
texture which is replaced by a fine granular aggregate of alteration
minerals - mainly quartz, pyrophyllite, diaspore, pyrite,rutile and
hydromicas (Wwallace, 1980) . Mineralized breccia is common in this zone
and some areas are replaced by vitreous secondary quartz flooding. Advanced
argillic alteration extends up to and presumably is covered by post-basaltic

andesite.
teration coincides with the area of

inferred from limonite minerals.
rothermal alteration

r and minor elements.

The zone of advanced argillic al

very high original pyrite content as
This zone is thought to be the center of hypogene hyd

and a center of strong hypogene acid leaching of majo

GEOCHEMISTRY

each weighing two to five pounds, were collected
ughout the principal target
tive chip sample of mineralized

chip rock containing dissemi=

Rock-chip samples,
on a grid pattern with 500-foot spacing thro
area (Fig. 9). Each sample was a representa

rock at each locality; attempts were made to
nated and veinlet limonite. Samples were submitted for geochemical

analyses to Hunter Geochemical Inc. in Reno, Nevada and Cone Geochemical
lnc. in Lakewood, Colorado. Data sheets are attached. No attempt Was
made to statistically manipulate results. The geochemical values as
obtained from the labs were plotted and contoured by inspection.

‘Copper-in-Rock (Fig. 10)

is 5 PPM and values up to 315 PPM were measured.

Detection level
lues exceeding 75 PPM is about

A coherent copper-in-rock anomaly with va
1,500 feet wide, 3,500 feet long and elongate in a east-northeast direction.

It is located in an area of very high sulfide and strong hydrothermal
alteration. A small and uneconomic amount of supergene chalcorite may

be expected at the base of oxidation in this anomalous area.

w§e



Molybdenum-in-Rock (Fig. 11)

Detection level is 1 PPM and values up to 61 PPM were measured. A
long narrow coherent molybdenum=in-rock anomaly with values exceeding
10 PPM, is about 4 500 feet long and 500 to 1,000 feet wide and elongate
in a east-northeast direction. This anomaly lies along the axis of strong
sulfide mineralization and alteration. It occurs in areas of silicification
and brecciation and is partly co-extensive with the copper anomaly.

Lead-in-Rock (Fig. 12)

Detection level is 5 PPM and values up to 4 000 PPM are recorded.

A broad coherent anomaly with values exceeding 100 PPM with local highs
up to 400 PPM is at least 7,000 feet long and 1,000 to L 000 feet wide.
The axis of this broad anomaly is east-northeast and lies along the axis
of strong sulfide mineralization and alteration. The northeast end of
the anomaly is open where mineralized rocks are covered by post-mineral
andesites. The lead-in-rock anomaly closely corresponds to the zone of
strong limonites, high inferred sulfides and strong alteration.

7inc-in-Rock (Fig. 13)

Detection level is 5 PPM and values up to 300 PPM. are measured. The
area of strong alteration and mineralization is anomalously low in zinc,
generally less than 15 PPM. Valives increase to 100 PPM in weakly altered
and un-mineralized rocks peripheral to the target area. The zinc '‘geochemical
low'' probably represents the results of strong leaching in the mineralized

area.

Gold-in-Rock (Fig. 14)

Detection level is 0.1 PPM and values up to 0.6 PPM are measured.
All values exceeding 0.1 PPM lie in a belt about 500 feet wide and 4,000
feet long and elongate northeast. This long anomaly lies on axis of strong
sulfide mineralization and strong alteration.

Silver-in-Rock (Fig. 15)

Detection level is 1 PPM and values up to 37 PPM are recorded. All
values exceeding 1 PPM form a coherent anomalous belt about 1,000 feet wide
and 5,000 feet long. This anomaly is elongated roughly east-west and appears
to be similar in shape and extent to the lead anomaly. The axis of this
anomaly also lies along the axis of strong alteration and mineralization.

Tin-in-Rock (Fig. 16)

Detection level is 5 PPM and values up to 45 PPM are recorded. All
anomalous tin values, those exceeding 5 PPM lie in a relatively small tight
belt about 5,000 feet long and 500 feet wide. This anomaly is elongated
roughly east-west and is closely co-extensive with the molybdenum gold and
silver anomalous. It lies in the area of strong mineralization and

alteration.
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Tungsten-in-Rock (Fig. 17)

Detection level is 1 PPM and values up to 15 PPM are recorded.
in the 5-15 PPM range are scattered through the area of

Anomalous values
lization but no clearly coherent anomalous

strong alteration and minera
area was defined.

Fluorine-in-Rock (Fig. 18)

Detection level is 100 PPM and values up to 1,200 PPM were measured.
No strong coherent anomalies are defined but values that exceed 500 PPM
are considered anomalous and these values seem to lie in the area of
mineralized breccia and strong advanced argillic alteration.

Summary

Distinctly coherent but low level anomalies are defined for copper,
molybdenum, lead, gold, silver and tin. Each anomaly is elongated in a
east-northeast or east-west direction probably reflecting structural control
be veins and fractures. These anomalies are roughly co-extensive and lie
along the axis of strong sulfide mineralization (as defined by limonites)
and strong advanced argillic alteration. Fluorine and tungsten samples
giving weakly anomalous values also are located in same general area as
other anomalous metals but no coherent fluorine and tungsten anomalies are
defined. Zinc forms a geochemical ''low'' over the altered and mineralized

area.

The most significant feature of the geochemical data is the similar

pattern and location for each metal anomaly and the position of anomalies

along the east-northeast axis of strong alteration and disseminated sulfide

mineralization. The actual metal values within the anomalies are low
(except for gold, which is at least 100 times normal gold value in granitic
igneous rocks). The low levels may be expected in view of the evidence for
strong hypogene leaching indicated by advanced argillic alteration, and
evidence for strong supergene leaching indicated by abundant jarosite and
hematite limonites. That coherent metal anomalies are detected at all

in these strongly leached rocks is surprising and encouraging. Therefore,
we conclude that the area of co-extensive coherent metal anomalies (Cu, Mo,
Pb, Ag, Au, Sn) defines a target for deep concealed mineralization (Fig. 4).

POTENTIAL ORE TARGET

n and alteration described above and summarized below
a target for disseminated and veinlet

in a large bulk tonnage orebody exceeding
ficant credits

Mineralizatio
suggest the target area contains

copper-molybdenum mineralization
100 million tons at grades better than 0.8% copper with signi

in MoS2 and gold, at depths 500 to 3,000 feet below the surface.

-10-



is a very large area of hydrothermal

The Pyramid Mining District
in area. . It produced copper ores

mineralization exceeding 6 square miles
and may be on structural trend with the mineralized quartz monzonite at

Guanomi 6 miles east, which contains sub-economic disseminated copper-
mo lybdenum mineralization. The productive Cu-Ag-Zn-Pb vein mineralization
is thought to be halo indicators of a major porphyry copper-molybdenum
system. District zoning patterns of vein mineralization with peripheral
lead, intermediate lead-zinc-silver, and central copper - zoning
patterns similar to Butte, Montana = indicate presence of copper-rich
hydrotherma] center in sections 22 and 23. Geologic mapping, limonite
evaluation, alteration studies and geochemical data suggest the present
land surface cuts the system at a relatively high structural level.
Mineralized breccia, strong advanced argillic alteration, pervasive
silica flooding, apparent structural control to anomalous metal values
and lack of mineralized intrusive rocks all suggest a relatively near-

surface level to the system in Perry Canyon.

RECOMMENDAT IONS

holes is recommended to test
Estimated total depth for
are summarized below:

A discovery drilling project of 3 deep
the ore target outlined on the geologic map.
each hole is 3,000 feet and estimated costs

Drilling 9,000' @ $40.00 $ 360,000

Drilling support preparation,
and reclamation ) 30,000
Personnel L5, 000
Assaying . 15,000
$ 450,000

-11-
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“hydraulic fill. New well-drained land is being created several Lee Creek phosphate mining operations.’ Increased ore
metsrs above the level of the original swampy areas and will be recoveries and increased production coupled with lowered unit:
grassed, planced to forest, or put to some other useful purpose. costs have resulted from the conversion to the unorthodox

Dredging has been used in other mining ventures to assist in systemn. - o T

g
recovery from an all-dragline mechod (Fig. 3). Since mining cludes the removal of unstable overburden from baaxite:
commenced in the dredged-over area in July 1977, a 95% orc deposits in Surinam and another involved the removal of gladal
recovery has been sustained. Experience in the firsc 11 years of . tills ac the Steeprock iron ore operation in Ontario, Canada.
mining proved that an 80% recovery by an all-dragline methed Necessary conditions for dredging involve:
is impossible on 2 sustained basis. g An adequate supply of water. E

Another major atcribute of increased ore recovery is the con- Discharge areas adequate to accepc the material and to coa-
servation of a natural resource and, from 2 sociceconomic stand- tain che water for recycling or discharging. :
point, it may be the most important. 5 Reasonably level land rough-cicared of large wood and

Reclamation improvement is a major benefit of dredging material that would inhibit pumping. . .
where mined-over areas left after dragline casting at ap- A dredge-dragline surface mining method has been successful

proximately 8 m below mean sea level are selectively filled with in overcoming unstable overburden conditions at Texasgulf’s

excavating unstable overburden material. One operation in-

Ceochernistry of Polymetallic Veins and
Associated Wall Rock Alteration, Pyramid
strict, Washoe County, Nevada
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Andy B. Wallace

Abstract— Veins in the Pyramid district of northwestern Nevada to low precious metal values below the oxidized zone. The
‘occur along steep fractures in Oligocene and Miocene quartz district was abandoned after a few years prospecting and
latite tuffs. The vein mineralization s zoned from a central $100,000 total production. ? S
enargite-pymite zone outward through a complex polymetallic The ores also differ from those of many epithermal districts in s =
pyrz'te-tetrahedn'te-:p’haien’te-gu.lena-chalcapyn'te-bomite- being dominated by base metals and, probably, by reladvely
chalcocite zone, and finally to an outer zone of pyrite and high emplacement temperatures. In fact, the main exploradon =
galena. Wall rock alteration includes adzanced argiilic and potential for the district may lie in deep base metal and molyb- - 1
sericitic envelopes along veins superimposed on district-unde enum targess (Wallace, 1979, 1975 a,b). Partof the purpcse of - Lo
propylitization. The ore distribution and alterztion patterms the original mapping and sampling project was o evaluate the” =%
were probably produced by an increase in pH, a decrease in  potential for such targets, but the major emphasis was on uﬂdc:’" 3
sulfur fugacity, along with cooling of the migrating hydrother- standing the geochemistry and evolution of the exposed suifidic
mai fluid. vein systems and associated wall rock alteration, to which @€

following discussion will be confined.

Introduction
In several respects mineralization.in the Pyramid district (50 : B
km north-northeast of Reno, Nevada) approaches the classic
epithermal type with the ores emplaced as open fracture fillings
at shallow depchs in young volcanic rocks of the Cordillera. preprint 78L3, AIME Annual Meeting, Denver, Feb.
However, compared to other Nevada bonanza camps also uscript Feb. 1978. Discussion of this paper must be submi
discovered in the late 1800s, Pyramid was a disappointment due in duplicate, prior to April 30, 18€0. & T

A. B. Wallacs, is with Cordex Exploration Co., Reno, NV. SME . 3¢
1978. Man-
tted,

;
’

314 MARCH 1980
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Fig. 1—Generalized geologic map of the Pyramid district showing the distribution of lower
Hartford Hill rhyoiite tuffs and lavas (Thl), upper Hartford Hill quariz latite tuifs (Thu), dacite
stocks and lavas (Td), basaltic lavas and tuff-breccia of the Pyramid Sequence (Tp), and
- Quaternary alluvium (Qal). Veins and associated alteration haloes are shown in curly lines.
Location of the district is shown on the inset of the state of Nevada at upper left. :

‘

- Mineraiogy was determined by X-ray diffraction and from
several hundred thin and polished sections. Major element
analyses of altersd and fresh rocks were determined by standard
X-ray fluorescence techniques. Assay values for metal ratio plots
were determined by fire assay (Au, Ag), atomic absorption
analysis (Cu, Pb, Zn, Ag, Mo, Sb), and emission spectromerry
(Bi). Some trace element data were also obtained from six-step
semiquantitative emission spectrographic analyses for 30

elements provided by the US Geological Survey. Analytical .

techniques are described more thoroughly in Wallace (1975 a).

General Geology

s All rock units exposed in the Pyramid district are Tertiary in
age (Fig. 1). Although no pre-Tertiary rocks are exposed in the
district, Mesozoic metavolcanic, metasedimentary, and granitic
intrusive rocks crop out within a few kilometers, and form the
basement for the Tertiary section of northwestern Nevada. The
Tertiary rocks can be divided by age into two groups. An
Oligocene to Miocene volcanic sequence hosts the
mineralization and consists of six cooling units of rhyolite to

4 quartz latite ash-flow tuff with minor rhyolite lava and mud
flow breccia. This silicic ash-flow sequence has formerly been
assigned to the Hartford Hill Rhyolite, but the local
stratigraphic nomenclature is presently being revised by H.W.

4 Bonham of the Nevada Bureau of Mines and Geology. A

. “nger, post-ore sequence of dacite stocks and lavas, tufi-

zcia, basalc lavas, and dacite ash-flow tuffs overlap part of
:he mineralized area. These mafic and intermediate rocks are

u ocally known as the Pyramid Sequence.

The vent for the Hartford Hill ash-flows has not been
precisely located due to complexities caused by faulting,

MINING ENGINEESING

hydrothermal alteration, and burial by younger volcanic rocks.
Several lines of stratigraphic evidence including rapid changes
in ash-flow thicknesses, presence of breccia horizons resembling
caldera-margin features, and the clustering of sub-volcanic
feeders indicate the source is in the vicinity of the Pyramid
district. The Pyramid hydrothermal system developed soon after
or during cessation of the siliceous volcanism, probably very
near the vent complex (Wallace, 1975 a,b).

The local structural pattern consists of several different ages
and trends of block faulting. Northwest and west trending faults
and fractures of small displacement control the veins and
alceration haloes. An older northeast trending series of normal
faults caused the topographic divide of Mullen Pass, which is the
northern boundary of the Pah Rah Range as well as the district.
A few north trending, basin-and-range faults are present and
are interpreted to be post-ore. Determination of relative age of
faulting is complicated by recurrent movement along faults of
all the wends and members of each set can be seen to offset
young alluvium locaily.

Mineral Deposits

. N P A e
1). Open space-filling cextures are Xl oo d i = 5 & finer ZGE

- b
K 5|
> Nature of the Ore R o
. ! N I
i T lals slidee £ Y
Mineralization occurs as narrow veins (gener~" (< . & o ‘3‘_: ; %
- . H N M B 13
m in width) along northwest and west trendis, -»l’fi o+ Sttty 5 H
2 ar: .~ o
tures. Most of the veins are confined to t© up-,—,‘asa\ fesn Reaeys S d
of the Hartford Hill which are quartz Lo l<|_iQ_\ el L i i_.,

N

o v ! -
been crushed by post-ore move™ v b oo 3 et . e
tures. ; ’ e Ty
| ’{‘A' -
el MARCH 1980 317

-t €

e e e = —— & ot S - e = o e A8 ¥ 0 v S @ . B o et A 2 e o .
———— <

: 315

L

Birayiitakafinf ottty

o1 5 e v et WSS o B e o e

R
e L e ey

ST AT LA PR YR

P

R e U

Tt

==

kg




318 MAACH 1980

‘Th
CENTRAL ZONE
Enpy

Fig. 2—(a) Map showing distribution of hypogene sulfide and sulfosalt minerals; (b) Metal
ratio contour map for Cu/Pb + Zn; (c) Map showing the distribution of alteration zones. Zong 1
has nearly pervasive sericitic aiteration with advanced argillic ribs along veins. Zone 2 veins
have envelopes of sericitic alteration with advanced argilic ribs along veins. Zone 3 has. per-
vasive propylitic aiteration with sericitic envelopes bordering veins. Rocks in zone 4 are either
propylitized or unaltered.
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Hypogene. ore minerals include enargite, luzonite,
tetrahedrite, low-iron sphalerite, galena, and chalcopyrite with
minor amounts of bornite, chalcocite, and arsenopyrite. The
most common gangue minerals are barite and quartz but
pyrophyllice, diaspore, and other products of wall rock
alteration can be intergrown with the sulfides. Enargite is seven
to eight times as abundant as luzonite (its low temperature,
tetragonal polymorph) and the two are always intimately in-
tergrown. Trace elements anomalous in the veins include Ag,
Au, Bi, Mo, Sa, and Sr, with W, Co, Ni, and Cr anomalous in
pyritized wall rocks along the veins. Oxidation and supergene

" processes have produced covellite, chalcocite, several "oxide”

copper minerals, hemimorphite, cerussite, and several forms of
"limonite.”

One of the most striking features of the Pyramid-

mineralization is the zoning of the ore minerals (Fig. 2a). In the
outer part of the districz, veins coactain pyrite and galena.
Moving into the center of the mineralized area, the galena-
pyTtie ores grade into a complex, intermediate zone where the
veins contain tetrahedrite, galena, sphaierite, and chalcopyrite,
with minor bornite and chalcocice. Finally, moving across a
sharper transition into the center of the district, the veins con-
tain only enargice (with luzonite) and pyrite with traces of
chalcopyrite and arsenopyrite. No cross-cutting veins belonging
to differeint zones or telescoping has been observed.

The zoning can also be demonstrated by metal ratio plots
across the district of major and trace constituents of unoxidized
ores. Figure 2b shows the pattern for Cu/Pb +Zn and similar
patterns have been demonstrated for Cu/Pb, Pb/Zn, As/Pb,
Sb/Pb, Sb/Ag, and in other metal ratios (Wallace, 1975a). Al
though samples suitable for metal ratio work are difficult to ob-
tain in small, nonproducing districts (particularty whers oxida-
tion is deep), careful sampling can yield valuable data for ex-
ploration for understanding the patch of the hydrothermal fluid.
Only 19 of the small workings in the Pyranud district yielded
unoxidized hypogene sulfides suitable for analysis, but the con-
sistenc variations obtained from ratios of several different
elements indicate the contour patterns are meaningful.

The contour patterns are convex to the northwest, which is
also the direction of decreasing Cu/Pb values. Following the
techniques outlined by Goodell and Petersen (1974) the pattern
suggests that the solutions emanarted from the southeast part of
the district (near tne southeast corner of Fig. 2a) and flowed
toward the north and west. The distension of the contours
toward the west probably iudicates less restricted flow in that
direction. The abrupt cut-off of the contour lines to the souta is
near the southern limit of mineralization and of the outcrop belt

of the upper quartz latite tuffs. The sharpness of the cut-off .

(and lack of contour closure) may be in part due to faulting and
the erosion of some mineralization along with the upper tuffs
originally south of the boundary, and in part to the lack of
workings for sampling along this margin. The metal ratio pat-
terns also clearly indicate that some of the mineralized area is
covered to the east by post-ore lavas.

Wall Rock Alteration

Propylitization is volumetrically the most important type of
alteration and affects the tuffs pervasively throughout the
district and an area even broader than that outlined by the
limicts of the sulfide veins. The propylitization is in all ways
similar to that of other Cordilleran mineralization hosted in
silicic to intermediate igneous rocks with the new minerals
‘reated in the tuffs including calcite, epidote, chlorite, mon-
«morillonite, fine white micas, albite, and adularia. The
alteration is parvasive but seldom complete and original
pyteclastic textures are well preserved.

MINING ENGINESRING

Propylitic alteration gives way ncar veins to sericitic alteration
_which extends for widths up to 4.5 m from the ore. Although
complete replacement is only rarely achieved, the sericitic
alteration tends toward the assemblage quartz-sericite-pyrite
with minor amounts of rutile. Unidentified clays and minor
montmorillonite are present near the outer part of some sericicic
haloes. Sericite was the 2M polytype in the few cases examined
and increases in size and percentage as the veins are ap-
proached.

In the central part of the district, corresponding to the ap-
pearance of the higher sulfur-to-metal assemblage enargice-
luzonite-pyrite, an advanced argillic assemblage occurs between
the sericitic haloes and the veins (Fig. 2c). Phases present in-

clude quartz, pyrophyllite, diaspore, pyrite, rutile, hydromicas, -

and traces of topaz which also occur intimately intergrown with
the copper sulfosalts as well as in vein walls. This alteration is
highly destructive and complete producing a vuggy, highly
leached rock in which only a few relicts of the original texzures
remain. .

The leaching is also reflected in major element chemistry of
the altered rocks, shown in Fig. 3. Relative increases in AlpOsg
and TiOg are produced by the progressive leaching of the more

mobile elements. The leaching reaches the extreme in the ad-.

vanced argillic zone where even the alkalies are removed and
partial aluminum mobilicy is indicated by the presence of
eunedral diaspore in veinlets. The large SiOg increase may be
due partially to introduction of silica into the system by the
hydrothermal fluids. _

The last wall rock alteration event at Pyramird was prcduced
by acid supergene solutions derived from near-surface
weathering of the sulfide veins (Fig. 4). The alteracion produces
a dense or vuggy, highly siliceous capping which is heavily iron-
stained near the surface. The siliceous cap does noc extend more
than 5-10 m below the surface and grades lateraily and down-
ward in the oxidized zone into soft masses of quartz-kaolinite-
allophane-iron oxides. The thin siliceous cap is evidencly
produced by removal of the soft clays at the surface. Althouzn
low temperacure advanced argillic alteration could procluce
similar assemblages, the quartz-kaolinite-alloghane assemblage
is thought to be supergene because it is strictly confined to rocks
in which the sulfides are oxidized or partialiy oxidized.

Conditions of Ore Deposition and Alteration

No quantitative data for temperatures of ore deposition are
available butr 300°C is a reasonable estimate for the central
veins. Fortunately almost identical ore and alteration assem-
blages from several similar ore deposits have been studied in
detail. Similar ore assemblages in the central zone at Butte
(Mexer, 1950, and Lange and Cheney, 1971), at Chinkuashih in
Taiwan (Folinsbee, et al, 1972) and at Julcani, Peru (Goodell,
1970, and Petersen, et al, 1977) give temperacures around
300°C for enargite-rich ores with neighboring advanced argillic
alteration containing pyrophyllite. Feiss (1974) reports tem-
peratures of 325—350°C from several Peruvian deposits con-
taining enargite in association with tetrahedrite and that are
otherwise quite similar to Pyramid. The enargite-luzonite inver-
sion point, through which the Pyramid ores have passed, lies at
aboutr 290 —300°C (Maske and Skinner, 1971). The effect of
compositional variations and impurities on this point are not
fully known, but the presence of the most common impurity at
Pyramid, antimony, may increase that temperature. The
presence of pyrophyllite instead of kaolinite in the Pyramid
alteration assemblage also supports a temperaturs estimate of
300°C or higher (Hemley, et al, 1969).
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Fig.. 3—Graph showing major element and mineralogic
variations compared with distance from the main vein, Burrus
mine, Pyramid district. Samples were taken along the vein wall
and at 0.9-m (3-ft) intervals outward from the vein, and analyzed
for major elements by X-ray fluorescence. Each vertical row of
dots represents analysis of a single sample. Values are given
in grams/cm3 rather than weight percent due to the presence
of voids created during aiteration. Limits of analytical preci-
sion are not shown but do not ai{=ct the shapes of the graphs.
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The correlation between the appearance of advanced argillic
alteracion and the higher sulfur-to-metal enargite zone suggests
that the ore-forming fluid was also that involved in the wall rock
alteration. Therefore the reactions of wall rock alteration can
also be used to approximate the nature of the ore-forming fluid.
Pyramid is in fact just one example of an almost universal

correlation of advanced argillic alteration with high sulfidation -

ore assemblages. Experimental work presented by Hemley, et al
(1969), Meyer and Hemley (1967), and Hemley and Jones (196+4)
indicate that the Pyramid alteration pattern could have been

produced by an acid fluid which became piogressively -

neutralized with migration into, and reaction with, the wall
rocks (Fig. 5). The acid fluid formed pyrophyllite and diaspore
in the tuffs near conduit or fracture walls and chen sericite
became thz stable alteration phase as hydrolytic leaching or
H9S§04 activity decreased. A similar neurralization occurred
with outward migration of the fluid along fractures toward the
margins of the district until sericite became the stable alteration
phase bordering the vein walls.

The vein assemblages indicate relatively high sulfur and
oxygen fugacities for the central enargite zone, as shown in Fig.
6. Although the phase transitions shown do not perfectly
correspond to Pyramid assemblages (e.g. tennancite rather than
tetrahedrite), several generalizations can be drawn. The out-
ward transition from enargice to tetrahedrite as the dominanc
copper sulfosalt marks a decrease in sulfur fugacity in the
migrating fluid. Such a decrease in sulfur and the increase in
pH indicated by the change from pyrophyllite to sericite could
be accounted for by the fluid path from I to II on Fig. 6.
Although the zonal transitions described so far could have been
preducsd wich litcle or no changs in temgerature, the sirong
thermal gradients characteristic of the epichermal environmenc
were undoubtedly present. The gradients are reflecied in the
outward change from Cu,.Zn, and then Pb sulfides deposited
with fulling temperature in order of solubilities as the solutions
became spent near the margins of the diszrict.

Summary

The nature and distribution of the Pyramid ores and
alceration assemblages indicate the hydrothermal system cen-
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Fig. 4—lllustration of supergene alteration in the oxidized
zone superimposed on hydrothermally altered tuffs near a
vein.
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Fig. 5—Generalized illustration of stability raiationships of
alteration preducts as a function of K2SO4 and HpSOy4 activi-
ties. Kaolinite is stablie rather than pyroonyllit2 below 310°C.
Quartz is present and temperature and pressure constant.
Diagram and phase reiationships after Hemley and others (1835).
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Fig. 6—Plot showing mineral stability fields at 200°C which
provide limits on oxygen and sulfur fugacity of Pyramid fluids.
Dashed lines are iso-pH contaurs. Quartz is present in all
assemblages. Pyrophyllite replaces kaolinite with a slignt

- temperature increase. Pyramid fluids probably followed ths

path from | (central zone, enargite-pyrite and kaolinite/pyro-
phyllite stable) to Il (tennantite-pyrite and K-mica stable). Dia-
gram modified slightly after Einaudi (1977), and Meyer and
Hemley (1967).
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tered at or below the southeastern part of the district (enargite-
pyrite zone of Fig. 2a).
characzerized by high sulfidation ores with borders of advanced
argillic alteration produced by extreme acid leaching. As the
fluids migrated outward along fractures to the north and west,
they became progressively neutralized by interaction with the -
wall rocks, lower in sulfur fugaciry, and probably lower in tem-

Ac the level exposed, the central zone is

perature. The metal content of the veins also shows a systematic

change outward, most likely in response to the variation in
solubilides of the major and minor elements. It is fersible that
all changes could have taken place during the simple migration
of the hydrothermal fluid. However, the possibilicy of the in-
volvernent of other fluids, in particular the potential for dilution
of the ore fluid by normal groundwater in the outer zones, has
not yet been evaluated.
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| B2 | HUNTER MINING LABORATORY, INC.

= 994 GLENDALE AVENUE . SPARKS. NEVADA 89431 . TELEPHONE:(702) 358-6227
_ ' REPORT OF ANALYSIS
-
Submitted by: Date: QOctober 10, 1980
-
'NIELSEN GEOCONSULTANTS, INC. Laboratory Number: 7864

B. O, Box 2093

- Evergreen, Colorado 80439
Analytical Method: AA
| Colorimetric
-
Your Order Number:
- Report on: 138 samples
Copper . Molybdenum Lead Zinc Gold Silver
& Sample Mark: ppm pom ppm ppm prm prm
PY Series
- 105 25 95 10 0.1 2
2 ' 25 5 Ls 5 -0.1 -1
7. s 7 110 10 01 1
4 20 1 10 85 -0.1 -1
5 30 5 20 50 -0.1 -1
s 10 -1 10 160 -0.1 -1
m7 10 1 5 95 0.1 af
-3 5 1 5 65 -0.1 -1
9 15 1 10 65 -0.1 -1
§ 10 10 1 10 - 100 -0.1 ; -1
19 15 1 10 100 -0.1 —T
R 15 4 185 5 0.1 -1 -
13 30 3 160 10 -0.1 -1
g 110 5 130 10 -0.1 1
o5 135 5 200 25 0.1 1
16 90 3 50 15 -0.1 =]
.17 80 & 135 15 -0.1 1
18 315 1 160 20 0.6 16
g ° us 17 185 15 0.2 14 )
: 65 3 180 20 -0.1 3
-

continued to page 2

ppm = parts per million. oz/ton = troy ounces per ton of 2000 pounds avoirdupois. percent = parts per hundred. fineness = parts per thousanc,
ppb = 0.001 ppm. Read — as “less than.’ 1 0z/ton = 34.286 ppm. 1 ppm = 0.0001% = 0.029167 oz/ton. 1.0% = 20 pounds/ton.
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TELSEN GEOCONSULTANTS, INC. . Page 2 . Laboratory No.: 7864
- . .
Copper " Molybdenum Lead Zinc Gold Silver
: Sample Mark: pom pom ppm prm pom pTm
L’Y Series 7 ;
-y 75 4 360 10 0.2 2
&2 15 11 105 15" 0.1 -1
_23 L5 13 145 10 0.2 4
B 10 2 15 10 -0.1 -1
25 10 3 10 15 -0.1 =1
5 5 1 15 L5 -0.1 =
-
27 5 2 15 15 0.1 1
25 5 2 B0 e, SR 8. -1
-9 5 2 10 30 0.1 -1
20 5 1 90 55 -0.1 1
Y 10 2 10 75 0.1 -1
2 30 -2 50 15 -0.1 -1
- 50 3 335 10 =0, 1 1
3y 20 3 165 -5 0.1 1
35 75 3 85 15 -0.1 1
- 36 10 2 25 18 <51 -1
. @ 37 5 2 15 15 -0.1 . =1
- : 10 2 10 20 0.1 © o
39 5 2 15 o -0.1 -
I 30 1 80 15 -0.1 =4
1 R 15 8 250 -5 0.3 2
§ = : 20 1 10 . lo -0.1 1
43 15 2 10 100 -0.1 <
'l 25 1 60 25 -0.1 -1
- 30 2 165 5 -0.1 -1
16 us5 17 455 5 0.1 2
& 7 5 50 21 375 5 0.1 1
48 55 2 145 - 25 -0.1 1
| R : 15 : 1 60 - -0.1 -1
., | 100 11 60 5 0.1 2
-

continued to page 3
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LJUNTER MINING LABORATORY, INC.

Page 3 Laboratory No.: 7864
- Copper Molyvbdenum Lead  Zine  Gold -Silver
wSamole Mark: ppm ppm ppm pom ppm
;.‘ Series
51 5 1 10 1o ~0.1 -1
| = 10 -1 15 3.~  <0.1 1
53 15 1 5 60 -0.1 -
N 10 1 10 85 -0.1 =1
':'5 10 2 5 70 -0.1 ]
B 10 2 100 5 -0.1 -1
- 25 9 100 -5 0.1 1
=3 35 4 110 us -0.1 3
- 160 10 405 5 0.1 18
60 20 1 10 250 =01 =1
&’ 80 1 L70 5 ~0. 1 1
52 10 1 5 115 -0.1 -1
B 170 11 120 10 =01 8
h:i% 55 2 5 130 -0.1 -1
) 5 4 10 -5 -0.1 =1
-5 60 7 165 10 ~0.1 1
257 30 4 Lo 5 -0.1 =
| & -5 2 15 25 -0.1 -1
&9 5 2 5 65 -0.1 -1
i’&.ro 5° 2 5 - 115 -0.1 -1
71 20 2 10 35 =0.1 ~1
72 15 3 10 75 (. 1 1
- 5 2 15 65 0.1 =
T4 5 5 15 . b5 -0.1 -1
.75 120 61 325 10 0.1 37
76 ' 160 49 0.40% 15 -0.1 11
| 15 2 10 60 -0.1 -1
78 280 3 50 15 -0.1 2
I R 4 15 10 -0.1 -1
L continued to page 4
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-

Copper Molybdenum "~ Lead Zinc Gold Silver

§L:Dle Mark: prm prm pem prm prm pral
7 Series ' it
5 3 10 =, 9.1 -1
5 3 25 40 -0.1 =1
a2 5 B 5 60 0.1 =~
- 5 2 10 85 -0.1 =1
5 5 2 10 80 i 1 =1
5 10 2 10 50 -0.1 <1
3 5 2 10 L0 -0.1 -1
B 5 3 10 195 -0.1 -1
- 5 5 30 15 0.1 "
i 5 2 10 30 -0, 1 =1
- 5 5 20 us 0.1 -1
c1 5 1 20 50 0,4 =
- 5 2 60 30 D] <4
v3 15 1 75 20 -0.1 1
tu. 10 2 25 us -0.1 -1
5 10 2 100 . 0,1 =4
B 20 3 160 5 -0.1 1
- 60 3 200 5 0.1 1
428 60 5 2us 10 -0.1 1
-9 75 2 130 15 -0.1 2
700 30 2 20 175 -0.1 -1
o 25 3 135 10 0.1 2
102 20 9 300 30 -0.1 2
UOB 15 4 180 -5 -0.1 1
1ok 45 2 135. 55 -0.1 -
W105 10 4 100 35 -0.1 =1
106 5 3 20 20 “0:f o
107 20 3 210 20 -0.1 ]
108 10 2 95 5 -0.1 i
-9 15 6 o) 15 - -0.1 -
-

continued to page 5
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| :
Copper " Molybdenum Lead Zinc - Gold Silver
_famole Mark: prm pom pom pom jojes! ppm
ir SERIES
0 » 25 - 90 50 0.1 ~1
IR 10 2 10 20 -0.1 -1
112 35 8 120 15 s 1 1
o3 20 5 145 5 -0.1 =1
114 10 5 200 10 .1 -1
ws ~ 30 2 115 5 -0.1 -1
116 95 4 160 5 0.1 2
g 7 | us 1 us 10 -0.1 -1
& 3 30 1 215 5 ~0.1 -1
g9 125 6 205 5 0, 1 1
-1 20 125 61 140 5 -0.1 -1
121 85 5 510 5 -0.1 3
B2 15 4 75 10 -0.1 -1
123 50 2 65 L5 -0.1 -1
B2y 65 1 25 15 -0.1 -1
125 85 1 30 145 ~0. 1 -1
w126 250 1 25 25 -0.1 -1
- 127 45 10 15 90 0.1 =4
128 60 1 5 215 -0.1 -1
- 129 ‘ 45 1 5 70 -0.1 -1
130 55 2 5 300 0.1 =1
| REL - 10. 2 5 70 0.1 - -1
132 10 1 10 75 ~0.1 =
133 10 1 10 85 = 1 =1
™ 13y 10 1 10 75 0.1 <1
g 135 15 1 10 60 -0.1 -1
" 136 25 1 20 80 -0.1 =1
137 : 10 1 5 65 -0.1 -1
o 138 " 5 1 5 65 -0.1 -1
HUNTER MINING LABORATORY, INC.
-

Gary M. Fechko



HUNTER MINING LABORATORY, INC.

|
KX SR EXSTREEX SPARKS, NEVADA 89431 . TELEPHONE: (702) 358-6227,
994 Glendale Ave. :
1 : REPORT OF ANALYSIS
-
Submitted by: Date: September 11, 1980
- ,
NIELSEN GEOCONSULTANTS Laboratory Number:8100
Mr. R. Nielsen
- P. 0. Box 2093
Evergreen, Colorado 80439 Analytical Method: AA
| Colorimetric
-
Your Order Number:
| eporton: 5 samples
| Copper Molybdenum Lead Zinc Gold Silver
awample Mark: ppm ppm ppm ppm ppm ppm
Y - 139 40 3 140 50 -0.1 -1
- 140 65 2 65 25 -0.1 -1
( 141 60 3 70 10 -0.1 1
- 142 35 3 100 10 -0.1 -1
143 30 1 300 15 -0.1 -1
-
-
-
-
| HUNTER MINING LABORATORY, INC.
| \&LL&/ Do clbo
- Gary M. Fechko
- 2
-_

ppm = parts per million. oz/ton = troy ounces per ton of 2000 pounds
ppb = 0.001 ppm. Read — as “less than

avoirdupois. perc

ent = parts per hundred. fineness = parts per thousanc
1 oz/ton = 34.286 ppm. 1 ppm = 0.0001% = 0.029167 oz/ton. 1.0% = 20 pounds/ton.




. - HUNTER MINING LABORATORY, INC.

994 GLENDALE AVENUE . SPARKS. NEVADA 89431 . TELEPHONE:(702) 358-6227
. ' REPORT OF ANALYSIS
'-
| Submitted by: ' ' A Date: November 26, 1980
- S e : .
NIELSEN GEOCONSULTANTS, INC. Laboratory Number: 8333
| | P. 0. Box 2093
Evergreen, Colorado 80439
Analytical Method: AA . .
Colorimetric
-

Your Order Number:

;.Reporton: 138 samples submitted under Laboratory No.: 7864.

, Tin Tungsten T30 Tungstea

& Samole Mark: ppm pp‘r’% Sample Mark: ppm ppm
pey-1 -5 1 Y-23 8 4
- -5 2 24 -5 2
3 -5 -1 25 -5 1

., 4 -5 1 .26 =5 1
5 -5 -1 27 -5 i

B -5 1 28 5 -1
7 -5 -1 29 - -5 -1

» 8 -5 1 30 -5 !
™ g -5 e 31 5 <1
, 10 -5 -1 32 -5 -1
- 1 -5 -1 | 33 -5 -1
‘ 12 : -5 2 34 -5 1
| S -5 2 35 - 5. 1
14 -5 1 36 -5 2

b 15 -5 -1 37 © -5 1
16 -5 -1 38 -5 1

. N. 17 -5 -1 . 39 -5 1
of 18 ‘ 45 -1 40 -5 2
19 30 71 41 - -5 -1

- 20 -5 1 42 -5 1
21 19 2 43 -5 !

- PY-22 -5 2 PY-44 -5 1

: continued to page 2
ppm = parts per miilion. oz/ton = troy ounces per ton of 2000 pounds avoirdupois. percent = parts per hundred. fineness = parts per thousand

- ppb = 0.001 ppm. Read — as “less than! 1 oz/ton = 34.286 ppm. 1 ppm = 0.0001% = 0.029167 oz/ton. 1.0% = 20 pounds/ton.




- 'TELSEN GEOCONSULTANTS, INC. Page 2 | Laboratory No.: 8833
: Tungsten : _ Tungsten
L , Tin as W , Tin as W
Sample Mark: gom. ¢ ppm Sample Mark: ppm ppm
PY-46 . -5 2 PY-76 5 1
L' 47 5 o 77 o "l
48 -5 10 78 8 -1
B 49 -5 ‘ 1 79 -5 2
-
50 -5 1 80 -5 2
| 51 -5 1 81 -5 2
Y -5 1 82 6 2
; 53 5 1 83 -5 2
& 54 -5 -1 84 5 1
| 55 -5 1 85 -5 1
| 5 ) 86 -5 1
57 -5 2 87 6 1
L 53 -5 =1 88 -5 1
59 9 2 89 -5 3
b 60 -5 1 90 -5 1
. g ™ 2 91 -5 1
: 62 -5 1 92 -5 1
- 63 -5 1 : 93 -5 2
| 64 5 -1 9% -5 -1
| G -5 1 95 . :
66 =1 1 96 -5 3
I 67 -5 -1 97 -5 5
- 68 -5 1 | Bg .. -5 7
‘ 69 -5 e 99 -5 1
& 70 6 ¥ 100 15 1
71 -5 1 101 -5 1
| 7 -8 102 -5 2
73 -5 2 103 -5 10
N 74 5 2 104 -5 5
PY-75 5 1 PY-105 -5 2
h : continued to page 3
L

HUNTER MINING LABORATORY,INC.



;" 'TELSEN GEOCONSULTANTS, INC. Page 3 Laboratory No.: 8833
A Tungsten Tungsten
L Tin as W : Tin as W
Sample Mark: ppm ppm Sample Mark: ppm ppm
*H’Y-IOG -5 1 PY-123 -5 -1

107 -5 2 124 -5 -1
; 108 -5 2 125 -5 -1
& 109 -5 1 126 -5 -1
( 110 -5 2 127 -5 -1
B 11l -5 2 128 -5 -1
) -5 1 129 -5 -1
ﬁ. 113 -5 30 130 -5 1
114 -5 4 131 -5 1

f 115 -5 5 132 -5 1
h 116 -5 5 133 -5 -1
k 117 -5 2 134 -5 1
& 113 <5 5 135 -5 -1

119 -5 3 136 -5 -1

g 120 -5 3 137 -5 -1

121 7 -1 PY-138 -5 -1

E PY-122 -5 2 PY-45 -5 -1
-

fb HUNTER MINING LABORATORY, INC.

& ﬁ@ﬁcz/&_

H. H. Scales

-

|

-
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GcCCHEVIlCAL INC.
810 Quail Street, Suite [
Lakewood, Colorado 80215

. (303) 232-8371

Mr., R. Nielsen

ANALYTICAL REFGRT

20

bl

ho

S

aa}

2 =]

toor

L
D

Mielsen GPccon:ultant; TC »
‘ FsOs Bos 2093
- Eversgreens» CO 8N332%
SAMPLE ’ 74
‘ NUMRBER . F
-
PY-1 Q.02
§ F' "2 0»0:
BY =3 0:+03
-
FY-4 0.7
PY =3 0.08
- FY-6 0.08%
FIY"7 000\{)
PY-8 0.CS
- PY-9 0.05
FrY-10Q 0.07
| PY-11 0,12
PY=12 0.0S
FY=13 0.05S
FPY-13 Q.05
- PY-15 0.C6
FY-16 0.0S
PY-17 0.04
- PY-18 0.03
PY=19 0.03
PY-20 0.07
-
PY-21 0.03
1 PY-2% 0.07
| FrY-23 0.03
PY-23 Q.04
PY—-295 0,04
- FY-26 0.05
PY=2 0.03
FPY-23 0.02
- FY-29 0.02
PY-30 0.04
PY-31 0.02
- PY-32 0,03
£Y-33 : 0,06
PY-34 0.04
PY-323S - 0,05
HETHOD Srlon
RDIGESTION Fus’n

PRECISION 203



LOONEz=

GECCHEM!CAL INC.
810 Quail Street, Suite |
Lakewood, Colorado 80215
(303) 232-8371

" ANALYTICAL REFORT
Mr. R+ Nielsen
Nielsen Geoconsultants Inc.
P.0. Box 2093
Everdgreens CO 80339

SAMFLE . A

NUMBRER r
PY~34 0,01
BY=37F 0.C2
FY-38 001
PY—=29 - 0.01
FY-40 0,04
PY-41 Q.03
PY-42 0.04
FY-43 0.02
FY—-44 002
FY-43 0.0S
PY=4$% 0,03
P=37 0+02
FY—-48 0.C4
FY-49 002
PY=30 0.03
FY-5S1 0.04
PY=52 0.04
PY=5% Q.05
FY-54 0.04
PY-53 0.03
PY =54 ' Q.08
PY-57 0,046
"PY-33 0,04
PY=39 0,02
PY-%0 : 0.04
PY-=&1 i 0.07
PY-&2 0.CS
PY—-463 0,02
FY-64 0.03
PY-63 0.06
FY-646 0,03
PY~-&67 . 0,046
FY-48 0.03
PY=-469 . . 0.05S
PY=70 0.06
METHOD . e serIon
RIGESTION Fus’n

PRECISION 207
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'wi\%a‘ e
GEGCHEMICALINC
810 Quail Street, Suite [

Lakewood, Colorado 80215
(303) 232-8371

Mr. R Nleléen :
Nielsen Geocon:ultonts Incs
P.0. Box 207

" Eversreens CO 80439

SAMPLE

NUMBER F
Pi~71 0,02
PY=72 Q.02
PY=73 Q.04
PY=74 0,04
PY = 0.08
PY-26 . 0,06
FY=77 0.04
PY-73 0.95
FY-79 0.01
PY-80 0.01
PY—81 ‘ 0.02
PY—82 0.035
PY-83 0.0S
FY-84 0,04
PY >890 ' 0.0%S
FY-86 0.08
PY-87 0.02
PY-8S8 e : 0,02
PY=8% 0.045
PY-20. 0,04
RY—=%1 0,03
PY~92 0,03
PY=93 0,05
PY~24 0,05
PY-9235 0,05
PY-94 0,03
B 0503
PY-=98 ’ 0.03
PY =99 0,05
FY-100 0,04
PY~101 0,02
pY=102 ‘ 0.05
PY-103 0,02
FY-104 0.03
PY-10S 0,04
METHQOR SArIon
DNIGESTION Fus’n

PRECISION 20%

ANALYTICAL REFORT

Jan ¥ 109
03-Jan-31

N = -
[x 2 —4 -t

FO #
ProJdec
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GCCCHEM|CAL INC.

810 Quall Street, Suite [
Lakewood, Colorado 80215

il w03)2325371

- . AHAILLYTICAL
Mr. R. Nielsen

Nielsan Geoconsultants IHC
P.0., Box 207

Everzreens CO 80439

SAMFLE ’ S
NUMRER : =l
PY—-3106 0.03
PY-107 0. 07
FY-108 .03
FY-109% : 05 5 54
PY-110 0.03
FYy—-1131 0403
PY-112 0.04
BY=E13 .02
PY=11% GG
PY=11% 0,03
PY-116 G:02
PY-~117 Q.04
pPY-118 0.+ 03
PY-11.% 0,03
FY-120 6.02
PY=-121 002
PY=122 005
PY-123 0.03
PY-123 0.046
PY-125 0,03
PY-=124 002
PY-127 003
PY--1283 X0« 03
PY-=129 0.03
PY=130 0.04
PY-131 0,02
PY-132 ' 0.04
PY-133 0.03
PY-134 0.04
PY—-135 I 0,04
PY-126 a % 0,03
PY-137 0,03
PY-138 0.04
METHOD seIon
RIGESTION Fus’n
PRECISION 204
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