
UNIVERSITY OF NEVADA RENO 
Nevada Bureau of Mines and Geoiogy 
University of Nevada Reno 
Reno. Nevada 89557-0088 
(702) 784-6691 

15 Apr 85 

NBMG OPEN FILE REPORT 85-1 

RECONNAISSANCE GEOCHEMICAL ASSESSMENT OF MINERAL 
RESOURCES IN THE SILVER PEAK SURVEY AREA (NV-050-0338), 
WEST CENTRAL NEVADA 

Prepared by Jack Quade, Senior Geologist 
J. V. Tingley, Principal Investigator 

Prepared for: 

UNITED STATES DEPARTMENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 
LAS VEGAS DISTRICT OFFICE 
LAS VEGAS, NEVADA 89108 
Under Contract YA-553-CT1-1058 

This information should be considered preliminary. 
It has not been edited or checked for completeness 
or accuracy. 

PI: 



NEVADA BUREAU OF MINES AND GEOLOGY 

RECONNAISSANCE GEOCHEMICAL ASSESSMENT OF MINERAL RESOURCES I N  THE SILVER PEAK 
SURVEY AREA (NV-050-0338), WEST-CENTRAL NEVADA 

Prepared f o r  : 

UNITED STATES DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 

LAS VEGAS DISTRICT OFFICE 

LAS VEGAS, NEVADA 89108 

Under C o n t r a c t  #YA-553-CT1-1058 

BY 

J a c k  Quade 

and 

Joseph  V .  T ing ley  

NEVADA BUREAU OF MINES AND GEOLOGY 
U n i v e r s i t y  of Nevada, Reno 

John S c h i l l i n g ,  D i r e c t o r / S t a t e  Geolog i s t  
J u l y  1984 



TABLE OF CONTENTS 

Introduction 
General Geology 
Sample Collection and Analytical Techniques 
Dyer District 
Red Mountain District 
Mineral Resource Areas, Land Classification 
Suggestions and Recommendations 
Selected References 

List of Illustrations 
Figure 1 Index Map of the Silver Peak Wilderness Study Area 
Figure 2 Generalized Geologic Map and Structures of Silver Peak 

Structural Block after Albers (1967) and Albers & Stewart (1972) 
Figure 3 Sample Location Map 
Figure 4 Limits of Determination for Spectrographic Analysis of Rocks and 

Stream-Sediments based on a 10-mg Sample 
Figure 5 Detection of Elements using E-Spec on Panned Concentrates and 

Stream-Sediment Samples 
Figure 6 Micro-probe Analysis of Sanger Vein Sample /I1785 
Figure 7 Geochemical Map showing Concentration of Tungsten in P.C. 
Figure 8 Geochemical Map showing Concentration of Mercury in P.C. 
Figure 9 Geochemical Map showing Concentration of Lead in P.C. 
Figure 10 Geochemical Map showing Concentration of Silver in P.C. 
Figure 11 Geochemical Map showing Concentration of Lead in Rocks 
Figure 12 Geochemical Map showing Concentration of Zinc in Rocks 
Figure 13 Geochemical Map showing Concentration of Silver in Rocks 
Figure 14 Geochemical Map showing Concentration of Gold in Rocks 
Figure 15 Geochemical Map showing Concentration of Arsenic in Rocks 
Figure 16 Geochemical Map showing Concentration of Antimony in Rocks 
Figure 17 Geochemical Map showing Concentration of Mercury in Rocks 
Figure 18 Geochemical Map showing Concentration of Copper in Rocks 
Figure 19 Geochemical Map showing Concentration of Barium in Rocks 
Figure 20 Geochemical Map showing Concentration of Manganese in Rocks 
Figure 21 Land Classification/Mineral Occurrence Map-Metallics 

Appendix A 
Classification Scheme 
Level of Confidence Scheme 

Appendix B 
Table 1 Data for Stream Sediment Samples 
Table 2 Data for Panned Concentrate Samples 
Table 3 Data for Rock Samples 

Graphical Analysis, Stream Sediment Samples 
Graphical Analysis, Panned Concentrate Samples 
Graphical Analysis, Rock Samples 

Correlation Analysis, Stream Sediment Samples 
Correlation Analysis, Panned Concentrate Samples 
Correlation Analysis, Rock Samples 



INTRODUCTION 

The Silver Peak Wilderness Study Area (WSA, NV-050-0338) contains approximately 
60 square miles and is within the ~tateline/Esmeralda Resource Area, Esmeralda 
County, Nevada (Figure 1). The best access to the area is via State Route 3A 
near Dyer from the west or State Route 47 via Silver Peak from the east. Fair 
to good roads provide access to a limited area along the margins of the WSA. 

The WSA is in the central portion of the north-south trending Silver Peak 
Mountains and includes 9450 foot Piper Peak, the highest peak in the range. 
From this point perennial stream courses radiate into Clayton Valley and Fish 
Lake Valley. 

Mining activity first occurred along the present boundaries of the WSA in the 
period 1863-1864 when silver was mined in the Dyer district and in the Red 
Mountain district to the east. To the northeast, gold mining in the Mineral 
Ridge area also began in the early 1860's but the main activity was 1933 to 
1942 (Albers and Stewart, 1972). Both patented and unpatented claims remain 
active within the area especially along the northern and eastern boundaries of 
the WSA, the Sanger and Sixteen-to-one mines are currently in operation and 
prospecting continues in all parts of the area. 

A geochemical survey of the WSA and the immediate surrounding area was made in 
the spring of 1984 as part of the Bureau of Land Managementsf resource evalua- 
tion of areas under consideration for wilderness classification. 

GENERAL GEOLOGY 

Pre-Cambrian Paleozoic basement rocks are exposed along the northern and south- 
ern margins of the WSA and smaller exposures of the rocks are also found near 
the western edge of the WSA. Intruding the older sediments are Mesozoic 
plutons and smaller bodies of pegmatites as well as aplite and latite dikes. 
Mineralization associated with these intrusives has been identified to the 
northeast in the Mineral Ridge district and to the west in the Dyer district. 

The central highland of the Silver Peak range lies between the areas of 
basement rock and consists of late Pliocene tuffs and flows that originated 
from the Silver Peak Caldera. The caldera has its center about 3 to 4 miles 
northeast of Piper Peak and is about 4 by 8 miles across. The long axis of the 
caldera trends northwesterly parallel to the folding of the basement rocks and 
to an inferred Pliocene trough (Robinson, et al., 1968, p. 607). According to 
Robinson (1968), the trough may have extended from Clayton Valley northwesterly 
to Fish Lake Valley and received sediments from early to middle Pliocene time. 

Early caldera erruptions produced rhyolitic to andesitic lava flows interbedded 
with airfall tuffs and waterlaid sediments. Later subsidence produced 
northeast striking, high-angle faults that became mineralized during the later 
stages of the caldera cycle, Keith (1977). The oldest volcanic rocks in the 
caldera cycle are dated at 6.1 m.y, and the youngest (basalts) are 4.8 m.y.. 
Robinson (1968) estimated that during that time interval, 25 cubic miles of 
lava were extruded from the Silver Peak caldera. 





Baker and Bruff, (1982) have a slightly different scenario for the later stages 
of activity of the Silver Peak caldera and for the time of mineralization in 
the district. According to their interpretation, during early caldron activity 
sediments, including lake beds, were deposited along with basaltic flows. 
During later resurgence of the caldera a central dome formed. By Baker and 
Bruff's interpretation, the final event was collapse of the resurgent dome and 
adjacent rocks outside the caldera by displacement along northeast bearing 
faults that extended from within the caldera some miles beyond the margin to 
the northeast. Development of these structures and formation of vein minerali- 
zation along them was late in the caldera cycle. Manganese mineralization 
cutting the youngest caldera sediments is felt to be evidence of this timing of 
mineralization (Baker and Bruff, 1982). 

One effect of caldera collapse was to drop the northeast-striking veins in the 
western part of the caldera down to a position where they were protected from 
erosion, thereby preserving the mineralization further down in the system. In 
the eastern part of the district erosion has exposed mineralized veins,they 
have been leached and some display secondary enrichment at depth (Baker and 
Bruff , 1982). 

Figure 2 is a generalized geologic and structural map of the study area by 
Albers (1967) and Albers and Stewart (1972). An excellent summary and 
discussion of geology, stratigraphy, structures, rock units, and mining 
activities is presented in G-E-M Resources Report for the Silver Peak Range 
(Great Basin Joint Venture, 1983). For more detailed description of the 
geology of Esmeralda County, see Albers and Stewart (1972). Baker and Bruff 
(1982) and Keith (1977) describe the Red Mountain Mining district and related 
geology in detail. Geologic coverage of the entire study area at a scale of 
1:62,500 is provided by Krauskopf (1971), Robinson and Crowder (1973), Stewart 
and others (1974) and Robinson and others (1976). Much of the information for 
this report was taken from these sources. 

SAMPLE COLLECTION AND ANALYTICAL TECHNIQUES 

The geochemical survey included collecting stream-sediment and panned concen- 
trates from the active drainage systems and rock samples from mines, prospects 
and outcrops within and along the margins of the WSA (see Figure 3). Field and 
sampling assistance was provided by Norman L. Stevens. 

Stream-sediment samples were collected from 4 or 5 different places along the 
active portion of the stream course at each sample site and were seived to 
minus-80-mesh. Approximately 100 grams of sample were retrieved from each of 
44 separate sites. A second sample was collected at each site from the same 
stream course consisting of a 10-15 lbs of minus-16-mesh stream sediment. The 
second sample was carried to a source of water where it was ultimately pan- 
concentrated to 100 grams. Rock samples were channeled from veins in mines, 
selected from dumps and prospects and chipped from outcrops. All of the 
samples were returned to Reno where they were analyzed in a portable laboratory 
by a team from the Branch of Exploration Geochemistry, U.S.G.S., led by 
Reinhard Leinz and David Grimes. 
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Figure 2,  Generalized geologic and structure map of the Silver Peak structural block 
after Albers (1967) and Albers & Stewart (1972). 





At the lab the panned samples were further concentrated using bromoform and an 
electromagnet to remove the rock forming minerals and the magnetic fraction. 
The remaining nonmagnetic split was pulverized to minus 80-mesh as were the 
rock samples. The three sets of samples were dried at 90' C before being 
analyzed for 31 elements on an emission spectrograph. After reviewing the 
results selected samples were further analyzed by atomic absorption or other 
techniques to either improve detection limits or to add elements to the data 
base. Visual and microprobe techniques were used in several instances for 
mineral identification. Figure 4 shows the limits of determination for the 
spectrographic analysis. 

Figure 3 is a single map of all of the sample sites, while Figures 7-10 are 
panned concentrate sample sites on a geochemical map showing the concentrations 
of individual elements. Rock sample locations are presented in Figures 11-20. 

Geochemical anomalies were established using the following criteria: signifi- 
cant concentrations of a given element that exceeded the background, the 
detection limit of the analysis, geologic mapping, structures, lithologies, 
geomorphology, and a tertiary examination of cumulative frequency tables, and 
percent frequency tables. For visual inspection and to observe spatial and 
geochemical relationships there are separate figures to show each of the 11 
elements; silver, gold, arsenic, copper, lead, zinc, mercury, tungsten, barium, 
and managanese. 

Figure 5 is a visual and numerical comparison of which data set was best for 
detecting individual element concentrations using the E-Spec data from panned 
concentrates and sediment samples. 



Figure 4 Limits of determination for the spectrographic analysis of rocks 
and stream sediments, based on a 10-mg sample. 
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DYER DISTRICT 

The Dyer district covers a very small area on the western edge of the Silver 
Peak mountains, directly east of the Dyer Ranch. 

Old mines and small prospects in the main part of the district are clustered 
within an area of about one quarter mile along a single northwest trending dry 
wash. Prospecting has been confined to a northwest-trending outcrop of Cam- 
brian Harkless Formation which has been intruded by a body of quartz monzonite. 
Immediately to the northeast, the Harkless forms the lower plate of a thrust 
sheet that has been overridden by the Poleta Formation. 

Spurr (1906) mentions that there was activity in the district in 1863-64, more 
in the period 1884-87, but the district was quiet during his visit in 1903. 
Lincoln (1923) mentions production from the district in 1912, and Couch and 
Carpenter (1943) show a small production in 1925. Total production for the 
district through 1972 is given at a little under $13,000 (Albers and Stewart, 
1972), so the total of all the years of activity resulted in very little actual 
dollar value. 

The best description of the old workings is given by Spurr (1906). Black 
copper-silver sulfides, in places oxidized to carbonates and oxides, occur in 
quartz veins in crushed, folded shales and silicified limestones. The 
structures along which the veins formed strike ~ 6 0 ~ - 8 0 ~ ~ ,  and display 
manganese-iron oxide rich gossan zones along them. Areas of jasperoid laced 
with silica veinlets were seen in zones along a structure near sample site 
1253. The site is within the Dyer Ranch Prospect and yielded a high value for 
Zn (10,00O+ppm) and lower values for Cu, Pb, Ni, and V .  Samples 1965 and 1254 
were collected from the dumps of the Dyer Shaft and adjacent workings. Silver 
values from these samples were 50 and 3000ppm respectively. Anomalous values 
were recorded for Pb (500 and 20,00Oppm), Zn (500 and 1500ppm), As (5,000 and 
10,00Oppm), Cu (150 and 1000ppm), Sb (78 and 1500ppm), with anomalous but lower 
values for Ba, Sr, V. Panned concentrate samples from 5 stream sediment sites 
within a mile of the Dyer shaft yielded anomalous Pb, Hg, Sr, and W with one 
sample having 5000ppm Zn. These elements and values clearly identify a base 
metal association with precious-metal mineralization. This geochemical finger- 
print can be extended 2-3 miles to the southeast where similar element concen- 
trations occur along parallel structures within the same band of Cambrian 
sediments. 

The presence of tungsten in the stream sediments near the Dyer shaft may be 
accounted for by mineralization along the nearby contact between Precambrian 
sediments and the Dyer Pluton. However, the increased tungsten values further 
to the southeast and away from any observable granitic source does not tie to 
the Dyer Pluton or to any other obvious explanation. The size of the minera- 
lized area (see Figure 7) and the high values in the samples suggest there is 
or was a bigger contact zone than is presently exposed. The range of tungsten 
values in the panned concentrates from 7 drainages along the southwest side of 
the study area was 100-10,000ppm. The 50ppm tungsten in sample 1256 was the 
only tungsten value detected in a rock sample from this area. 

Within the same locality mercury was detected as visable cinnabar in a panned 
concentrate (sample 130) collected from a drainage below a prospect later 



identified as the Bluff Mercury Mine (Baker 1964). The Bluff workings consist 
of dozer cuts, pits and an old shallow shaft that expose thin beds of jasperoid 
and gossan along a M70W structure. The zone is exposed across about 50' of 
width along the side of an outcrop of silicified limestone. Sample 1965 of the 
jasperoid and gossan material ran 5.6ppm in mercury and was also anomalous in 
Mn and Ba. This site was the only mercury occurrence found in outcrop. How- 
ever, anomalous mercury was detected in 36 other stream drainages originating 
from within the Silver Peak caldera. Nearly every drainage sampled on the 
western side of the range had anomalous mercury. Six of these drainages had 
values that were greater than lOppm mercury. It is interesting to note that 
neither mercury nor tungsten were previously reported to be present in the 
district or in the study area. 

The Pyramid Ranch claims in section 17 are about 4 miles south of the Bluff 
Mine and, are the site of an active mining operation which includes a small 
open-pit and extensive trenching. The open-pit was part of an earlier 
turquoise operation while current work is thought to be directed at precious 
metals. The workings are in thin bedded limestones and shales of the Palmetto 
Formation of Ordivician age that have been intruded by small diorite ( ? )  
stocks. The sediments are highly deformed and fractured. Small turquoise 
clots were observed in dark gray-black shale. Sample 1971 of this material ran 
high in Cu, Ba and V with lessor amounts of As, Cr, Ni and Y. Sample 1972 
taken from highly altered and distorted sediments along a fault structure, 
yielded anomalous Cu, Ni, Zn and Ba. Sample 1973 taken from prospects in the 
same claim group had only low grade mineralization. Two of the three samples 
from these claims had low concentrations of silver but all of the samples were 
high in mercury. 

The Aztec claims are about two miles northeast of the Pyramid claims and 
consist of a minor prospect along highly irregular quartz veins in argillite- 
slate. Sample 1256 was iron-stained vein material consisting of quartz and 
calcite that had low values for Cu, Pb, Ni and W, but fairly high values for 
Ba, Mn, Sr and V. 

Another group of unnamed prospects is located about 1.4 miles northwest of 
McAfee Canyon. The workings are not identified on the Piper Peak 15' map nor 
are there any roads to the site. There is a shaft that may exceed 1001, 
several adits as well as prospect-pits along N70-80W structures that have 
served as conduits for aplite ( ? )  and felsic veins and or dikes. The host 
rocks are sandstone and limestone of the Cambrian Harkless Formation. Locally 
the outcrops are gossan-like with highly oxidized, iron-stained vein material. 
A wide variety of vein material was sampled including dump and outcrop material 
(Sample 1967) which was high in Zn (1000ppm) with lessor amounts of Ba and Mn 
and a trace of Ag. Local drainages included sample sites 134, 135, 136, 137 
which were high in Pb, Hg and W. 

The most recent staking noted on the western side of the range was in the area 
of the Dyer Shaft (notice dated 1980) where recent flagging gave evidence of a 
sampling project covering the old mine area. There also has been extensive 
staking on the western side of the range near the mouth of McAfee Canyon. No 
work was in progress at the time the area was visited in April 1984. 



RED MOUNTAIN DISTRICT 

The Red Mountain district, a rectangular strip of land about 1.5 miles wide and 
4 miles long, extends from the crest down the eastern flank of the Silver Peak 
range. The Mohawk, Sanger and Silver Queen mines are on the west end of the 
district and the Nivloc is on the east end with the Sixteen-To-One in between. 
The district has production and reserves totaling about 14,500,000 ounces of 
silver and 45,000 ounces of gold from the Mohawk, Nivloc and Sixteen-To-One 
(Baker, 1982). Keith (1977, p. 38) includes 24,000 lbs of lead, 8,000 lbs of 
zinc and 700 lbs of copper with the earlier gold-silver production. The mines 
are aligned in a northwesterly direction which is thought to correspond to the 
early Pliocene trough from which the Silver Peak caldera erupted (Albers and 
Stewart, 1972). 

The older volcanic rocks in the district are predominately andesites while the 
younger units are mostly rhyolite and latite with small plugs and dikes 
intruding the entire sequence. Rhyolites form the host rocks in the upper 
levels of the eastern mines but andesites dominate the lower levels at the 
Sixteen-To-One. On the eastern side of the district the Nivloc mine is 
reported to have encountered Paleozoic sediments at a depth of 300 feet and 
these rocks formed the host for much of the ores there (Baker, 1982). All the 
western mines are hosted in porphyritic latite that caps the ridges to the 
west. Lying uncomfortably on the latite, waterlaid and airfall tuffs fill 
local basins within and northwest of the caldera rim. In the northwest portion 
of the district these sediments have been cut by manganese rich quartz veins 
which contain precious metal values. 

The dominate structural features in the Red Mountain district are the Silver 
Peak caldera to the west and a northeasterly-striking fault system which cuts 
both caldera and adjacent older rocks. The faults* which have acted as 

0 
conduits for later vein emplacement, trend N20 -70 E and dip at angles in 
excess of 55 degrees. 

With the exception of the Nivloc, all of the mines are hosted in volcanics and 
are developed on epithermal veins formed along the northeasterly structures. 
The veins are vuggy, open-filling, fissure type veins with banded quartz and 
calcite and lessor amounts of barite and siderite. The veins, associated 
faults, and wallrocks show varying degrees of brecciation and alteration 
(argillization, silicification). The widths of the veins range from five feet 
at the surface to 50 feet at the deeper levels of the Sixteen-To-One and 
average close to 22 feet for the entire Sixteen-To-One orebody according to 
Young (1983) of the Sunshine Mining Co. These dimensions are very similar to 
the Mohawk vein where 40' widths existed below vein outcrops which were no more 
than several feet wide. At the Mohawk mine, leaching has removed most of the 
silver values and some of the gangue minerals at outcrop leaving behind only 
vuggy, manganese-rich quartz. Silver values in some of the stopes ranged from 
a few ounces at the surface to 40 ounces at 100 or more feet below surface. 

Another characteristic of vein systems in the district is the lack of visible 
metallic mineralization especially in the upper levels of the mines. In the 
case of the Mohawk and Sanger mines, even the high-grade ores rarely have a 
visible silver mineral. Baker (1982) reported argentite and native silver as 
the dominate silver minerals. A more detailed account by Young (1938) 



describes the precious metals of the Sixteen-To-One as predominately argentite 
(acanthite), with lessor amounts of the ruby silvers, proustite, and 
pyrargyrite. Additional silver minerals were tentatively identified micro- 
scopically as polybasite, stephanite, tetrahedrite and stromeyerite. Young 
also described native silver as wire and flakes in the upper workings and the 
gold as probably native gold but he had only seen it once in a thin section. 
He also reported base metals, especially in the lower mine levels, consisting 
of galena, spalerite and chalcopyrite. Mercury, antimony and arsenic have not 
been found in the ores of the Sixteen-To-One in significant amounts. 

Early during this project, we took a sample (1785) of ore from the Sanger vein 
north and examined it on a microprobe (see Figure 6). From this single sample 
we were able to identify galena, argentite, chalcopyrite, tetrahedrite, and 
stromeyerite. Further, it is evident from the E-Spec data that individual 
elements existing in varying concentrations are present in all of the mines 
that would be necessary to evolve a similar complex mineralogical assemblage. 
Of much greater importance to this study, however, is the fact that many of 
these same elements were found to exist in anomalous concentrations in the 
drainage samples. We also found barite to be present in widths up to four feet 
thick in the Mohawk vein along with manganese up to 5 percent. Both of these 
elements are sparse in the eastern part of the district, but the eastern mines 
had the highest gold values. The Nivloc sample reported the highest average 
values at 0.05 ounces/ton. 

All of the ground between the Sixteen-To-One and the mines to the west has been 
staked. The country northwest of the Mohawk-Sanger-Silver Queen mines is 
covered by claims for a distance of about 1.5 miles along the trend of the 
known district. Most of the claims are held by the Sunshine Mining Company. 
To the west of these claims and contigous on to them are the 93 claims of the 
Cabron group owned by Dr. Arthur Baker and Steven Bruff of Reno, Nevada. There 
are also many smaller claim blocks that fill in most of the rest of the area. 

The Zombie Claims are located in the southwest portion of the district and 
consist of several shafts, adits, and prospects within a radius of about 
two-thirds of a mile. The western shaft is along a N20E, 60NW southern 
extension of the Mohawk vein. The vein is in a porphyritic latite near its 
contact with the older Rhyolite of Cottonwood Spring; both are of Tertiary age. 
The contact is brecciated, silicified, and displays strong iron staining. The 
mine workings are caved and inaccessable. The dump materials have no visible 
mineralization, and analysis showed only low metal values. At a prospect to 
the west, sample 1969 was taken from a brecciated quartz-calcite vein with 
mineralization within the matrix. The sample had high values for Ba, Mn, Sr 
and Ag (300ppm) with lessor amounts of Cu and Pb. Another of the Zombie shafts 
to the northeast was sunk on a small east-west trending vein in the older flows 
of the Rhyolite of Cottonwood Spring. A sample taken from the shaft dump 
yielded Ag (200ppm), high manganese, anomalous Pb, Zn, Cu, and minor Sb, and 
Ba. Stream drainages in the vicinity were high in Pb, Ba, and Sr and one 
drainage was very high in mercury. 

As part of our background examination of the area, five of the six levels in 
the Mohawk mine were visited during a tour with the mine geologist. A major NE 
striking vein system in latite has been explored for about 1000 feet of strike 
length and for about 500 feet along dip. The dip of the vein were averages 
about 55' to the west. Individual veins expand and contract along strike, 
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reaching more than 40 feet thickness in some places, with good ore ranging from 
5-6 feet in width. Samples 1988, 1989, 1990, 1991, 1992 and 1993 were collect- 
ed at the outcrops and within the stopes at selected intervals. Silver values 
ranged from 7ppm at the surface to 300ppm in the Luft stope. All of the 
samples were anomalous in Mn, Ba, Sr and Ag, with lessor amounts of Pb, Zn and 
Cu and lower values for B, Be and Sb. 

The Mohawk mine was discovered in 1920 and had its main period of operation in 
the late 1950's. Approximately 2,000,000 ounces of silver have been produced 
from this property to date and it contains another 95,000 ounces of reserves at 
13 ounces per ton of probable and possible ore. 

Less than a mile to the north of the Mohawk, the Inspiration Mining Co. is 
operating a six man crew, developing and mining the Sanger Mine. Work is being 
done at both ends of two parallel veins; the Footwall vein, narrow and of 
slightly higher grade, and the main Sanger vein, wider, longer and of somewhat 
lower grade. Gangue minerals consist of barite, calcite and quartz with quartz 
usually carrying the best values. Sample 1979 is from the Footwall vein and 
consists of brecciated, iron-stained vuggy material that has very few visible 
metallic minerals in a matrix of quartz, calcite and barite. Argentite and 
barite were tentatively identified in hand specimens. Analysis showed Ag 
(500ppm), Ba, Sr and Pb were anomalous with lessor amounts of Mn, Cu and Zn. 
Sample 1980 is from the hangingwall-vein and had some clacite and barite but 
was mostly a brecciated and vuggy quartz with possible argentite. The analysis 
was high in Ag (200ppm), Ba, Sr and Pb, with lessor amounts of Cu, Zn and Mn. 
A high-grade stringer within the Sanger north vein was being developed in late 
spring that carried visible argentite, galena, and chalcopyrite. A fire assay 
of this sample 1785 and sample 1980 were made for comparative analysis with the 
E-Spec data. Sample 1980 asayed 57 ounces/ton using E-Spec data and 47 ounces 
using fire assay methods. The second sample was selected for micro-probe work 
and was described earlier. 

About a half mile NE of the Sanger is the Silver Queen mine. The workings 
consist of a shaft that was sunk on a N35E striking vein that has a vertical 
dip and is hosted in the latite. The vein has been exposed to the northeast of 
the shaft by a series of dozer-cuts along a road. A 650' crosscut was driven 
from the west perpendicular to and several hundred feet below the shaft. The 
dump in front of the cross-cut shows very little vein material suggesting that 
the vein was not intersected at depth, although an underground investigation 
was not made to confirm this. 

Samples from the shaft (1978) and from the exposed portion of the vein in the 
road-cut (1977) were anomalous in Ag (1500ppm) and (200ppm) as well as B, Sr, 
Mn, Pb, Zn, Cu, Hg, with lessor amounts of As, Sb and Be. Stream sediment 
samples from this area sampled drainages below the Tonopah Tunnel and the 
Silver Queen mine. Analysis from panned concentrates at these locations were 
high in Hg, Ba, Sr and Y, with lessor values for Pb and Mn. 

The Tonopah Tunnel is about one-third of a mile to the NE of the Silver Queen 
mine and may be on the same vein. The workings consist of two adits driven by 
the Tonopah Mining Co. in 1935 on one of a series of NE trending veins that can 
be traced on the surface diagonally thru sections 30 and 19. This particular 
set of veins was mapped by Stewart (1974) as being inside the Silver Peak 
caldera. The lower tunnel or adit is 650 feet long and was driven on a vein 



that strikes ~35'~ and dips close to vertical. The vein is 3-4 feet wide at 
the surface and forms bold outcrops as it crosses the canyons and ridges. At 
the surface the vein is reddish-brown, gossan like, highly silicified and 
brecciated with prismatic crystals of barite up to 1/2 inch in length within 
the matrix. Brecciation extends 5-6 feet into porphyritic latite and along 
both sides of the vein. Sample 1976 was selected from within the adits and 
from the upper dump. Analysis of the sample showed high values for Ag 
(500ppm), Ba, Pb, Zn, Cu, Hg, Sr, with lessor values for antimony and tungsten. 

The Black Rock manganese prospects are a series of trenchs, prospects and a 
small shaft on pipe-like or vein-like bodies cutting tuffaceous lake beds 
within the porphyritic latite. Some of the vein material is manganese rich 
chalcedony, other is a vuggy manganese rich quartz. Samples 1981, 1982 and 
1983 were taken from these workings and were found to be anomalous in Mn, Ba, 
Hg and Sb, with minor Ag (except sample 1983 which had lOOppm silver). Sample 
1981 had .4ppm gold. Panned concentrate samples from drainages in this area 
were anomalous in Ba, Mn, Pb, Hg, Sr, Y, with minor Zn and Y. Most of this 
drainage system is in and along the margins of Argentite Canyon. 

A small shaft and bulldozer cuts were examined in the NW 114 of section 19, 
about a half mile NE of Argentite Canyon on the Patience Claims of the Sunshine 
Mining Co. The shaft is on a N40E structure next to an exposed vein the dozer 
cut. The exposed vein is 25 feet wide and is hosted in rhyolite flows which 
are just north of the Silver Peak caldera rim. Visible mineralization includes 
copper oxides and barite. The vein consists of iron- and manganese-stained, 
vuggy, and in part gossan-like silica-rich material with brecciation near the 
margin and into the wall rock. A sample was taken from the dump near the shaft 
from and the adjacent exposed vein. Analysis of the sample (1987) suggest 
primary and secondary enrichment of the vein may have occurred. The sample was 
anomalous in Au (4.2ppm), Ag (700ppm), Hg, Mn, As, Sb, Ba, Cu, Sr with minor 
Pb, Zn, B and Be. Panned concentrate samples from this area were very high in 
Hg and anomalous in Pb, Sr, Y and Ba. 

In a steep drainage about 150 yards southwest of Argentite Canyon a small 
unnamed mine was found and examined. Here an 80 foot main adit intercepts a 
NE-trending vein that outcrops above the workings. A parallel adit off a 
second drift has a 30 foot winze which follows the vein. Sample 1985 was taken 
from the vein next to the winze and had 3.2ppm gold. Sample 1986 was taken 
where the vein was cross-cut in the main adit. Analysis of the quartz vein 
showed anamalous Mo, Hg, Ba and minor Ag. Panned concentrates from nearby 
Argentite Canyon were anomalous in Ba, Mn, Pb, Hg, Sr, Y and with minor Zn and 
Age 



MINERAL RESOURCE AREAS, LAND CLASSIFICATION 

Dyer District: 

The geochemistry of the Dyer district shows a distinct base-metal, precious- 
metal mineralization associated with quartz veins along NW structures. 
Elements of the same mineralization, especially lead and mercury, are associa- 
ted with similar rocks and structures and can be extended along the entire 
western side of the WSA (see Figures 7, 8, 9, 11, 12, 14, 15, 18, 19). 

A second very distinct mineral association between tungsten and skarn deposits 
can be made for the same area. The proximity of the older sediments to grani- 
tic rocks is apparent; the location of tungsten mineralization is not apparent. 
The tungsten anomalies extend for over five miles down the western side of the 
range and involve five major drainages. The unknown source or sources of 
tungsten are from the east in the direction of the WSA (see Figure 7). 

Six different drainage systems along the same (western) side of the range are 
anomalous in mercury, one drainage hosts a known mercury deposit. Some 
anamalous drainages originate far to the east, well within the WSA and near the 
western boundary of the Silver Peak caldera. The presence of anomalous mercury 
in these drainages could very well indicate the presence of undiscovered prec- 
ious metal deposits somewhere in the area served by the drainage system (see 
figures 8, 17). 

Based on our examination of the Dyer district and on the results of sampling of 
the drainages in the area, we have classified a large area northwest of McAfee 
Canyon, along the west side of the WSA (Area M-3, Figure 21) as 3-C based on 
the BLM classification scheme (see Appendix A). 

Red Mountain District: 

The correlation between the geochemistry and mineralization of the precious- 
metal deposits of the Red Mountain district and their relationship to the 
Silver Peak caldera has been made. What may not be apparent but must be 
considered is the possibility that mineralization might be present in the NE-SW 
structures that pass to the southwest, thru the Carbron Claims, and extend on, 
into the WSA. These structures are parallel to mineralized NE-trending 
structures outside of the WSA, and they have geochemical anomalies associated 
with them that are similar to the mineralization in the Red Mountain deposits. 
One small mine with known precious-metal mineralization (sample 1985) is loca- 
ted within or on one of these structures (see Figures 8, 9, 10, 11, 14, 15, 17, 
19, 20 and the Geologic Map for the quadrangle by Stewart, 1974). 

Anomalous gold values were found in the sample taken from the Black Rock and 
Patience Claims (samples 1981-1987). This may represent a new area of gold 
mineralization as heretofore it was thought that gold occurred only to the east 
in the district. Along with gold, high values were reported for antimony and 
arsenic, otherwise the mineral assemblage correlates with the rest of the Red 
Mountain district. This is a small area and values are from rock samples so it 
is difficult to expand the anomalous area in any specific direction. It is not 
clear how this anomaly relates to the WSA, but its presence on the margin of 
the area needs to be considered. 



Based on examinations made in the Red Mountain district, and on results of 
sampling of the drainages between Argentite Canyon and Icehouse Canyon, we have 
classified a large area northeast of Icehouse Canyon (Area M-2, Figure 21) as 
3-C following the BLM classification scheme (see Appendix A). A smaller area 
south of Mud Springs (Area M-1, Figure 21) has been classified 4-D based on its 
proximity to known mines to the east. 

The only localized area within the WSA without apparent mineralization exposed 
at surface or revealed by samples from drainages which cut it is in the 
southeastern quarter especially along the eastern end of McAfee Canyon. This 
area is covered by a thick layer of air-fall and ash flow tuffs that have no 
apparent mineralization. This area (Area M-4, Figure 21) has been classified 
as 2-C following the BLM scheme (see Appendix A). 



SUGGESTIONS AND RECOMMENDATIONS 

1. If further clarification of our data would be helpful we would be willing 
to make a traverse of the area with the BLM area geologist. 

2. Follow-up sampling of the mercury and tungsten anomalies defined on the 
west should be done by traversing the two most promising drainages. 

3 .  Examine the area at the head of Icehouse Canyon or west of Mud Springs and 
trace the trend of the NE structures to see if they extend into and are 
mineralized within the WSA. 

4 .  Trace the drainage south from Cave Spring along the NE structure and sample 
the interior drainage. 

5. Try to trace the Patience Claim-Black Rock gold mineralization into the 
WSA. A single traverse from the Black Rock deposits down the NE structure to 
the WSA on the south should be made. 
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