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STUDIES RELATED TO CUSMAP

This report presents the results of a geochemical survey of the
southwestern part of the Tonopah 1 x 2 degree quadrangle, Nevada. Geochemical
samples were collected as one of several multidisciplinary studies associated
with the Conterminous United States Mineral Appraisal Program (CUSMAP).

INTRODUCTION

In June and July, 1982 we conducted a reconnaissance geochemical survey
of the southwestern part of the Tonopah 1 x 2 degree quadrangle, Esmeralda and
Mineral Counties, Nevada.

This survey, the first part of a program that will cover the entire
Tonopah 2 degree quadrangle, was designed to provide information on both
regional geochemistry and on the nature of chemical dispersion in stream
sediment media. Two areas within the study area that contain known ore
deposits were samplied in more detail and some of these samples seived to
various size fractions each of which were analyzed to evaluate the optimum
mesh size.

The Tonopah 1 x 2 degree quadrangle comprises about 500 mi?2 (1200 kmz)
and lies about 30-70 mi (48-112 km) west and northwest of Tonopah, Nevada (see
plate 1). Access to the vicinity of the study area is provided on the east
and south by U.S. Routes 6 and 95. Access to the Tonopah 1 x 2 degree
quadrangle is provided by many county dirt roads and unmaintained jeep trails.

The geology and mineral deposits of the study area have been summarized
by Ross (1961), and Albers and Stewart (1972). Rocks range in age from
Ordovician to Tertiary. Districts of special interest are the Gilbert
District in the Monte Cristo Range, Esmeralida County, and the Pilot Mountains
and East Pilot Mountains Districts, Mineral County (plate 1). Within the
Gilbert District gold and silver were produced from veins in Tertiary volcanic
rocks and Ordovician shale and siltstone, and silver-lead ore from veins in
Timestone (Albers and Stewart, 1972). Mercury was produced from the Pilot
Mountain district from Triassic and Jurassic calcareous sedimentary rocks, and
tungsten (scheelite) was mined in the East Pilot Mountains from skarn deposits
in limestone adjacent to a Cretaceous granitic stock. The rocks of the Monte
Cristo Range are predominantly Tertiary volcanic rocks, whereas the rocks of
the Pilot Mountains are predominantly sedimentary and granitic rocks. The
Pilot Mountains are a fault block uplift of the Great Basin type with a scarp
on the west side, whereas the Monte Cristo Range has arcuate shape and no
prominent range front,

Topographic relief in the study area ranges from about 1300 meters in the
Pilot Mountains to about 500 meters in the Monte Cristo Range. Most of the
area has well-developed stream drainages in canyons occupied by intermittent
streams. The climate is arid to semi-arid. Pifion pine and juniper grow at
higher elevations, and sagebrush is abundant at lower elevations.



METHODS OF STUDY
Sample Collection

We collected samples at 177 sites (plate 1). At nearly all of those
sites, we collected both a stream-sediment sample and a heavy-mineral
concentrate. Mineralized, altered, and unalitered rock samples were collected
at 50 sample sites, many of them from mine dumps. We analyzed 177 stream-
sediment samples, 172 heavy-mineral-concentrate samgles, and 50 rock samples,
for a sampling density of about 1 sample per 2.8 mi¢ for the stream sediment
and heavy-mineral concentrate, and about 1 sample per 10 miZ for the rocks.

We also selected 29 of the stream-sediment samples and sieved them to six size
fractions to study the influence of grain size on chemistry. For the purpose

of this study, we chose the -60-mesh (.250-mm) size fraction to collect at the
remaining sites.,

Stream-sediment samples

Analyses of the stream-sediment samples may reflect the chemistry of the
material eroded from the drainage basin upstream from each sample site. Such
information is useful in identifying those basins which contain concentrations
of elements that may be related to mineral deposits.

The stream-sediment samples consist of active alluvium collected
primarily from first-order (unbranched) and second-order (below the junction
of two first-order) streams as shown on USGS topographic maps
(scale = 1:24,000). Each sample was composited from several localities within
an area that may extend as much as 50 ft from the site plotted on the map.

Heavy-mineral -concentrate samples

We panned heavy-mineral-concentrate samples from the same active alluvium
as the stream-sediment samples. All bulk samples were passed through a
10-mesh (2.0-mm) screen to remove the coarse material. The sediments passing
through the screen were panned until most of the quartz, feldspar, organic
material, and clay-sized material was removed. The samples were then air
dried.

Rock samples

We collected composite rock-chip samples from outcrops or mine dumps in
the vicinity of the plotted site location. Rock samples provide information
on element concentrations in unmineralized rocks, and rocks that have been
affected by alteration and/or mineralization.

Sample Preparation

Rock samples were crushed and then pulverized with ceramic plates to
minus 100-mesh (0.15-mm).

We sieved the stream-sediment samples at the collection site through a
10-mesh (2 mm) screen and the -10-mesh (2 mm) material was retained. The
samples were air dried and sieved to -60-mesh (.250 mm) using stainless steel



sieves. The portion of the sediment passing through the sieve was saved for
analysis. Six different sieve size fractions were sieved from one sample at
each of 29 locations and are described on page 9 of this report (Explanation
of table 4).

After panning the sediment, we used bromoform to separate and remove the
remaining quartz and feldspar from the heavy-mineral concentrate. The heavy
minerals (specific gravity 2.8) or higher were separated into three fractions
using a large electromagnet (in this case a modified Frantz Isodynamic
Separator). The most highly magnetic material (largely magnetite) was
discarded. The second magnetic fraction (largely ferromagnesian silicates and
iron oxides) was saved for analysis/archival storage. The third fraction (the
least magnetic material including nonmagnetic ore minerals, such as zircon,
sphene, etc.) was divided into two splits using a Jones splitter. One split
was hand ground for spectrographic analysis; the other split was saved for
mineralogical analysis.

The magnetic separates discussed are the same separates that would be
produced by removing the magnetite with a hand magnet and then using a Frantz
Isodynamic Separator set at a slope of 15° and a tilt of 10° with a current of
0.1 ampere to remove the ilmenite, and a current of 1.0 ampere to split the
remainder of the sample into magnetic and nonmagnetic fractions.

Sample Analysis
Spectrographic method

We analyzed the stream-sediment, nonmagnetic fractions of
heavy-mineral-concentrate, and rock samplies for 31 elements using a
semiquantitative, direct-current arc emission spectrographic method (Grimes
and Marranzino, 1968) (table 3). Spectrographic results were obtained by
visual comparison of spectra derived from the sample against spectra obtained
from standards made from pure oxides and carbonates. Standard concentrations
are geometrically spaced over any given order of magnitude of concentration as
follows: 100, 50, 20, 10, and so forth. Samplies whose concentrations are
estimated to fall between those values are assigned values of 70, 30, 15, and
so forth. The precision of the analytical method is approximately plus or
minus one reporting unit at the 83 percent confidence level and plus or minus
two reporting units at the 96 percent confidence level (Motooka and Grimes,
1976). Values determined for the major elements (iron, magnesium, calcium,
and titanium) are given in weight percent; all others are given in parts per
million (micrograms/gram) (table 1).



TABLE 1.--Limits of determination for the spectrographic analysis of rocks and
stream sediments, based on a 10-mg sample

[The spectrographic limits of determination for heavy-mineral-concentrate
samples are two reporting units higher than the limits given for rocks and
stream sediments due to the necessity of using a 5-mg sample]

Elements Lower determination limit Upper determination limit
Percent
Iron (Fe) 0.05 20
Magnesium (Mg) .02 10
Calcium (Ca) .05 20
Titanium (T1i) .002 1

Parts per million

Manganese (Mn) 10 5,000
Silver (Ag) 0.5 5,000
Arsenic (As) 200 10,000
Gold (Au) 10 500
Boron (B) 10 2,000
Barium (Ba) 20 5,000
Beryllium (Be) 1 1,000
Bismuth (Bi) 10 1,000
Cadmium (Cd) 20 500
Cobalt (Co) 5 2,000
Chromium (Cr) 10 5,000
Copper (Cu) 5 20,000
Lanthanum (La) 20 1,000
Molybdenum (Mo) 5 2,000
Niobium (Nb) 20 2,000
Nickel (Ni) 5 5,000
Lead (Pb) 10 20,000
Antimony (Sb) 100 10,000
Scandium (Sc) 5 100
Tin (Sn) 10 1,000
Strontium (Sr) 100 5,000
Vanadium (V) 10 10,000
Tungsten (W) 50 10,000
Yttrium (Y) 10 2,000
Zinc (Zn) 200 10,000
Zirconium (Zr) 10 1,000
Thorium (Th) 100 2,000




Chemical methods

Other methods of analysis used on samples from the Tonopah 1 x 2 degree
quadrangle are summarized in table 2.

Table 2.--Chemical methods used

Sample Constituent Analytical Determination Reference
type determined method limit
micrograms/

gram or ppm

Sediments Sb AA 2 Modification of
Viets, 1978.

As AA 5 Modification of
Viets, 1978.

Bi AA 1 Modification of
Viets, 1978.

Cd AA 0.1 Modification of
Viets, 1978.

n AA 5 Modification of
Viets, 1978.

1The determination Tlimit is dependent upon sample weight. Given Timits imply
use of sample weight required by method. Higher limits of determination
result from using less than required sample weight.



ROCK ANALYSIS STORAGE SYSTEM

Upon completion of all analytical work, the analytical results were
entered into a computer-based data base called RASS (Rock Analysis Storage
System). This RASS data base contains both descriptive geological information
and analytical data. Any or all of this information may be retrieved and
converted to a different format for computerized statistical analysis or
publication using the STATPAC program library (VanTrump and Miesch, 1976).
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EXPLANATION OF TABLES 3-6

Table 3.--Samples prefixed with TZSSO indicate a -60-mesh (.250-mm) stream
sediment was collected and was also a site for a sieve size study.

Samples prefixed with TZS00 or TZS31 indicate a -60-mesh (.250-mm)
stream sediment was collected. A sample prefixed with TZT00
indicates a -60-mesh (.250-mm) sample of suspected drilling
material was collected from the stream.

Table 4.--Samples prefixed with TZS (A,B,C,D,E, or F) 0 indicate various mesh
sizes of the same stream-sediment sample were analyzed.

TZSA0 ~-35-mesh (.50 mm) +45-mesh (.354 mm)
TZSBO ~-45-mesh (.354 mm) +60-mesh (.250 mm)
TZSCO -60-mesh (.250 mm) +80-mesh (.177 mm)
TZSDO -80-mesh (.177 mm) +120-mesh (.125 mm)
TZSEO -120-mesh (.125 mm) +200-mesh (.075 mm)
TZSFO -200-mesh (.075 mm)

Table 5.--Samples prefixed with TZR0OO indicate a rock sample was collected at
this site.

Table 6.--Samples prefixed with TZCOO or TZC31 indicate a heavy-mineral
concentrate was collected at this site and the nonmagnetic portion
of it was analyzed.
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