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STUDIES RELATED TO WILDERNESS
The Wilderness Act (Public Law 88-577, September 3, 1964) and related 

acts require the U.S. Geological Survey and the U.S. Bureau of Mines to survey 
certain areas on Federal lands to determine their mineral resource 
potential. Results must be made available to the public and be submitted to 
the President and the Congress. This report presents the results of a 
geochemical survey of the Sierra Ancha Wilderness and Salome and Cherry Creek 
RARE II areas.

INTRODUCTION

A geochemical reconnaissance study was made in April and May, 1978, as 
part of a study of the Sierra Ancha Wilderness and Salome and Cherry Creek 
RARE II areas by the U.S. Geological Survey and U.S. Bureau of Mines. 
Interpretive maps describe the geology, Berquist and others (1981); mining, 
Light (1981); geochemistry, Barton and others (1980), Negri and others (1980), 
Tripp and others (1980); and geophysics, Duval and Pitkin (1981).

Presented herein is a description of the techniques used for collecting 
and analyzing the geochemical samples; and the chemical analysis data.

The location of the Sierra Ancha Wilderness and adjacent RARE II areas is 
shown in Figure 1. Boundaries of the areas are shown in Figure 2.
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Figure 1.--Index map of study area
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SAMPLE MEDIA SELECTION

Stream-transported sediments were chosen to provide as much compositing 
as possible. Two types were taken, the minus-30-mesh stream sediment and the 
nonmagnetic fraction of the heavy-mineral concentrate of the stream 
sediment. The minus-30-mesh stream sediment provides a geochemical cross 
section of the mechanically transported components of the drainage basin. Its 
composition is controlled mainly be the major geologic units. Minor 
components, such as an economic mineral deposit, can be seen in this media, 
but their influence is subject to significant dilution by the large amount of 
materials from the major units. A minus-30-mesh, rather than the more usual 
minus-80-mesh stream-sediment sample, was taken to reduce the influence of 
eolian dilution, and to speed sampling.

The nonmagnetic fraction of the heavy-mineral concentrate is used to 
obviate excessive dilution of ore-elements by ordinary rock minerals. Many of 
the ore minerals of an ore deposit are transported as detrital material that 
is mechanically resistant and of high specific gravity. They are concentrated 
in the field by panning, and later in the laboratory by heavy liquid and 
magnetic separation.

SAMPLE COLLECTION

Within an area of approximately 900 km 2 , 215 sites were sampled (1 sample 
per 4 km 2 ). Stream channels draining basins 2 to 8 km 2 in area were sampled 
to provide two samples a stream sediment and a heavy mineral concentrate. If 
water was not available for panning at the sampling site, two 1-liter cloth 
sample bags (5^ in. x 10^ in.) were filled with stream sediment passed through 
a 2-mm screen for panning at field camp. The panning was terminated when the 
heavy-minerals began to be lost, usually indicated by an abundance of 
magnetite, epidote, or hornblende (Theobald, 1957) or to approximately 200 
grams.

Sample sites were plotted on the following topographic maps: Armer 
Mountain 7V, Copper Mountain 7V, Greenback Creek 7^', McFadden Peak 15', 
Rockingstraw Mountain 15', and Windy Hill 7V. Location was recorded using 
Universal Transverse Mercator (UTM) metric grid coordinates.

Sample sites were assigned a SA prefix and a consecutive three digit 
number.



SAMPLE PREPARATION AND ANALYSIS

The dried minus-30-mesh stream-sediment samples were mechanically 
pulverized to approximately minus-150-mesh to provide a 10 mg sample for 
analyses for 31 elements by a six-step semiquantitative emission 
spectrographic method (Grimes and Marranzino, 1968). The panned concentrates 
were sieved to minus-30-mesh. A density separation using bromoform (specific 
gravity 2.80 to 2.98), separated the heavy minerals from quartz, feldspar, 
clay, and other low density minerals. The heavy-mineral concentrates were 
then split into three fractions on the basis of magnetic susceptibility, using 
a Frantz Isodynamic Separator. The nonmagnetic fraction obtained at 0.6 
ampere primarily contains low-iron magnesium silicates, barite, apatite, 
sphene, zircon, tourmaline, anatase, along with most sulfide minerals and 
secondary minerals of base metals. This fraction was split, one part for 
microscopic mineral identification, and the other hand ground to provide a 5 
mg sample for emission spectrographic analysis identical to the used for 
stream sediments.

DATA STORAGE AND PROCESSING

The emission spectrographic analytical results for the minus-30-mesh 
stream sediment and the nonmagnetic fraction of the heavy-mineral 
concentrates, along with the UTM grid coordinates of the sample site are 
presented on the following pages. An entry of "N" indicates the element was 
not detected. An entry of "<" indicates the element was detected at a 
concentration lower than the lowest standard for comparison. An entry of ">" 
indicates the concentrate to be greater then the specific highest standard. 
The values are reported in parts per million (ppm) except for Fe, Ca, and Mg; 
which are reported in percent.

The detection limits of the analytical method for stream-sediment samples 
are given in Table 1. The detection limits for the nonmagnetic fraction of 
the heavy-mineral concentrates are twice those of stream sediments, since the 
sample size is one-half as large.

The analyses, along with the UTM grid coordinates, are presented in Table 
2 for stream sediment samples and in Table 3 for heavy mineral concentrate 
samples.

The analyses, along with the UTM grid coordinates, were entered in the 
U.S. Geological Survey computerized Rock Analysis Storage System (RASS) 
(VanTrump and Miesch, 1977).



Table 1.--Detection limits in parts per million for stream sediments 
determination by emission spectrographlc method

Element

Ag
As
Au
B
Ba
Be
Bi
Cd
Co

Detection 
1 imit

0.5
200

10
10
20
1

10
20
5

Element

Cr
Cu
La
Mn
Mo
Nb
Ni
Pb
Sb

Detection 
limit

10
5

20
10
5

20
5

10
100

Element

Sc
Sn
Sr
Th
V
W
Y

Zn
Zr

Detection 
limit

5
10
100
100
10
50
10

200
10
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