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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 Magruder Corridor roadless area in the Bitterroot
National Forest, Idaho County, Idaho. The Magruder Corridor roadless area was
included in the Selway-Bitterroot Wilderness by Public Law 96-312, July 23,

1980.



Introduction

The geochemical evaluation of the Magruder Corridor roadless area
consisted of the collection and analyses of 775 samples. These samples
included 673 rocks and 102 stream sediments. The stream-sediment samples were
separated by various preparation techniques into three fractions to be
analyzed: a less than 170-mesh (0.090 mm) fraction, a magnetic heavy-mineral-
concentrate fraction, and a nonmagnetic heavy-mineral-concentrate fraction.
The sample localities and analytical results are listed in this report.

Analyses were performed by Elwin L. Mosier. The analytical data were
entered into the RASS II computer storage system by C. M. McDougal and S. K.
McDanal. Geochemical sampling was carried out by field parties of the U.S.
Geological Survey, which included F. E. Mutschler, M. R. Pawlowski, Steve
Azadian, Patty Billings, Robert Bruce, Bethany Bye, Gerry Cotton, W. R.
Greenwood, Thomas Hanley, Patsy Miller, and Glen Schaeffer.

Location

The study area is located in Idaho just over the Idaho-Montana border,
approximately 100 miles south of Missoula, Montana. The area is in the
southern portion of the Bitterroot Mountains and encompasses much of the
headwater territory.of the Selway River (fig. 1).

Sample preparation

Rock samples were crushed and pulverized to less than 100-mesh (0.15 mm)
in a vertical pulverizer with ceramic plates.

At each stream-sediment site, approximately one liter of sediment,
screened to -10 mesh (1.0 mm), was taken. In the field laboratory, this
material was dried and sieved. The less than 170-mesh (0.090 mm) fraction was

analyzed without further preparation. The greater than 170-mesh (0.090 mm)
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Figure 1.--Index map showing location of the study area.



but less than 35-mesh (0.5 mm) material was further processed with a Wilfley
concentrating table to obtain a concentrate made up largely of minerals with a
specific gravity greater than 0.0. The less dense material was discarded.
From the heavy-mineral concentrate, the ferromagnetic minerals were separated
out with a hand magnet (magnetic fraction). This fraction and the remaining
heavy-mineral fraction (nonmagnetic fraction) were pulverized by mortar and
pestle and analyzed separately.

Preparation of‘the samples for analysis was performed both in the project
mobile laboratory.and at the U.S. Geological Survey laboratories in Golden,
Colorado, by B. W. Coxe, M. E. Koesterer, G. L. Sims, Robert Wheaton, James
Scott, and Gerry Cotton.

Analytical procedures

Each sample was analyzed semiquantitatively for 31 elements by a size-
step d.c.-arc optical emission spectrographic method (Grimes and Marranzino,
1968). All analyses were performed at the U.S. Geological Survey laboratories
in Golden, Colorado, by Elwin L. Mosier.

The semiquantitative spectrographic values are reported as six steps per
order of magnitude (1, 0.7, 0.5, 0.3, 0.2, 0.15, or pﬁltiples of ten of these
numbers) and are approximate geometric midpoints of the concentration
ranges. Due to the high concentration of iron, titanium, and zirconium in the
heavy-mineral concentrates, a modification of the analytical procedure,
described by Grimes and Marranzino, is necessary. To reduce spectral
interferences, each of these samples is diluted to half its original
concentration by an equal amount of pure Sioz. Consequently, the lower limits
of detection for each element are doubled.

One hundred and three analyses on eleven different standard reference

samples analyzed with the samples enabled us to monitor the precision of the



analytical method. One standard was randomly placed within each block of 23
samples. The precision generally exceeds the 83 percent and 96 percent
frequency values for plus or minus one and two adjoining reporting intervals
of the mean value (Motooka and Grimes, 1976). This higher level of precision
is expected when one analyst uses one spectrographic instrument and completes
the analyses in a relatively short time.
Explanation of data tables

All values are in units of parts per million except those for irom,
magnesium, calcium, and titanium, which are in units of percent. Qualifying
codes N, L, and G are used for values near or outside of the upper and lower
detection limits. 1In these cases, the detection limit is reported with the
qualifying code following. Code N indicates the element was not detected for
that sample. Code L indicates the element was detected, but the value was at
or below the lower quantifiable limit. Code G indicates the value was greater
than the upper quantifiable limit.

Stream~-sediment heavy-mineral-concentrate samples

Reported along with the raw analytical data for the three fractions of
stream-sediment samples are statistical summaries of the data. Frequency
distributions and histograms, reported on logarithmic scales and employing the
same class intervals used in reporting six-step semiquantitative
spectrographic data, have been computed for each element, and the geometric
mean and geometric deviation have also been computed and are reported here.

Rock samples

Age designations for the rock samples are tentative, and names given

under rock type are field designations. The explanation of formation symbo}s

is given on page 102a.



Sample number system
Example--79WR001A
The first and second numbers indicate the year the sample was taken. The
third and fourth characters are the sampler’s initials. Fifth, sixth, and
seventh numbers indicate the station at which the sample was taken. Eighth
and ninth characters indicate the sample type.
Suffixes (eighth and ninth characters):
A, B, C--R are rock samples.
Al and A2 are replicate rock samples.
SF--stream sediment-fine fraction (-170 mesh).
SM--stream sediment-magnetic fraction of heavy-mineral concentrate.
SN-~-stream sediment-nonmagnetic fraction of heavy-mineral concentrate.
TF, TN, TM--replicate stream sediment fine, magnetic, and nonmagnetic
fractions.
The first one or two digits of each sample number (either 9 or 79) were

left off of the sample location map.
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Explanation of Formation Symbols used in Table 7

Tvn Quartz veins (Tertiary)

Tl Mafic dikes (Eocene)
Ta Aplite (Eocene)
Tr Granophyre (Eocene)

Tw White quartz porphyry (Eocene)

Tm Medium-grained muscovite-biotite granite (Eocene)

Tp Medium-grained biotite quartz monzonite (Eocene)

Tc Coarse-grained biotite granite (Eocene)

Tmz Biotite~hornblende quartz monzonite and granite (Eocene)
Tv Voléanic rocks (Eocene) h

Ki Foliated granodiorite (Cretaceous)

Kd Foliated diorite and gabbro (Cretaceous)

Yga Amphibolite (Precambrian Y)
Yen Gneiss (Precambrian Y)

Yq Quartzite (Precambrian Y)
Ys Schist (Precambrian Y)

myl Mylonite

unkn Unknown

~
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