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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"Tbngress. This report presents the results of a 
geochemical survey of the Sapphire Wilderness study area in the Bitterroot and 
Deerlodge National Forests, Granite and Ravalli Counties, Montana. The 
Sapphire Wilderness study area was classified as a proposed wilderness during 
the Second Roadless Area Review and Evaluation {RARE II) by the U.S. Forest 
Service, January 1979.
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Figure 1. Index map of the Sapphire Wilderness study area, Granite and 
Ravalli Counties, Montana.



INTRODUCTION

The geochemical investigation of the Sapphire Wilderness, an area of 147 
sq mi (382 sq km) (Fig. 1) consisted of collecting and analyzing 322 rock, 322 
stream-sediment and soil, and 263 panned-concentrate samples (Plate 1). 
Traverses to collect these samples were made along the ridges and stream 
drainages in the area.

SAMPLE COLLECTION TECHNIQUES

The mineralized, unmineralized and altered rock samples were collected 
mostly from outcrop, but mineralized float rock rock samples were collected 
when found, to help delineate any potential mineral deposits. Stream sediment 
samples were air dried and sieved to minus-177-micrometer (-80 mesh) as this 
fraction is favorable for metal adsorption on fine, clay-size particles. Soil 
samples were also dry sieved to minus-177-micrometer. The concentrate samples 
were usually panned on-site enhancing the concentrations of heavy minerals 
present and their associated trace metals by a factor of 500. When no water 
was available, the sample was bagged and panned later. Sample localities are 
shown on Plate 1. Some of the samples in this study were collected as part of 
the Butte 1° x 2° quadrangle CUSMAP project. Samples were collected by J. C. 
Antweiler, Zairah Antweiler, Brian Stepanek, James Ellerby, Gregory Lee, David 
Sawyer, Wesley L. Campbell, Phyllis Campbell, Gregory Campbell, C. A. Wallace, 
and D. J. Lidke.

ANALYTICAL TECHNIQUES

All rock samples were analyzed for 30 elements by a six-step 
semiquantitative emission-spectrographic method (Grimes and Marranzino, 1968) 
and for gold (Thompson and others, 1968), Ag, Bi, Cd, Cu, Pb, Sb, and Zn 
(Viets and others, 1979) by atomic absorption procedure. Panned-concentrate 
samples were analyzed for 28 elements by emission spectrographic methods and 
for gold by atomic absorption. Stream sediment and soil samples were analzyed 
for 26 elements by emission spectrographic methods and for Ag, Bi, Cd, Cu, Pb, 
Sb, and Zn by atomic absorption method. Sample analyses and localitions are 
presented in this report.



EXPLANATION OF TABLES

The analytical data are shown in the accompanying tables. Rock sample 
data are in Table 1, stream-sediment and soil sample data in Table 2, and 
panned concentrate data in Table 3.

Values shown are in parts per million, except Fe, Mg, Ca, and Ti, which 
are in percent. Symbols used are >, greater than the upper limit of 
determination; N, not detected at the limit of detection; <, less than the 
lower limit of determination. Analyses for elements prefixed by S were made 
by the 6-step semiquantitative spectrographic method. These elements are 
reported in orders of magnitude of the series 1, 0.7, 0.5, 0.3, 0.2, 0.15, and 
0.1. Numbers in parentheses below the element symbols are the limits of 
detection by the analytical method used.
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