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Montana, and includes large portions of the drainage
basins of the Selway, Lochsa, and Bitterroot Rivers.
Elevations range from 1,800 ft on the Selway River
near Lowell, Idaho, to 10,157 ft at Trapper Peak,
Mont. Specific areas within the wilderness mentioned
in this report are shown in figure 1.

The geochemical evaluation of the wilderness

Grundy offered much assistance in the computer
handling of the data. During the last 5 years, a
large number of people contributed to the project and
nearly every one of them was somehow involved in the
sampling program. Those people are: D. Ackerman, C.
Allen, S. Azadian, B. Bailey, H. Barton, D. Birch, E.
Bittner-Gaber, B. Bruce, B. Bye, D. Campbell,

G. Campbell, D. Callahan, L. Garmezy, E. Goodstein, T.
Hayden, D. Hovorka, N. Hurley, M. Koesterer, S. Lozon,
K. Lund, J. McHugh, G. Meyer, B. Moffett, H. Morris,
W. Motzer, M. Pawlowski, R. Reid, C. Schmidt, J.
Scott, D. Seaver, C. Sims, G. Sims, M. A. Smith, R.
Smith, P. Theobald, D. Thompson, and B. Wheaton.

GENERAL GEOLOGY

Each stream sample was collected by traversing
the stream in a zigzag fashion, sampling sediment all
along the traverse for a distance of 10 times the
stream's width. Samples were wet screened at the site
to less than 10 mesh (0.039 in.). Approximately 5 1bs
of sediment was collected.

Rock Samples

Two types of rock samples were collected. The
first type is termed samples of opportunity--that is,
samples of interest collected during geologic mapping
or stream-sediment sampling, subjectively chosen at
the sampler's discretion. These samples included
altered rocks, veins, or representative or unusual
rocks encountered in the field. The second type is
termed grid samples, which consist of samples of
representative unweathered rock, taken at or as near
as possible to the intersections of a 3 mi by 3 mi
grid.

For both samples of opportunity and grid samples,
0.5 1b of monolithologic, thumb-sized rock chips were
collected at each site by sampling along the outcrops
for a distance of approximately 30 ft. If a geologic
structure (foliation or bedding) was present in the
outcrop, the sample was collected over a distance of
30 ft perpendicular to the trend of the local struc-
ture. For veins and altered zones, chip samples were
collected continuously across the exposure at right
angles to the strike of the vein or altered area.

One in every 19 rock samples of opportunity and
every grid sample was replicated. Three samples were
collected at each replicate site: one at the primary
site, one at a secondary site 300 ft away from the
primary site and on a direction perpendicular to any
structural trend, and a third sample as an exact
duplicate of either the first or the second sample,
chosen by the flip of a coin. A fourth sample was
created by splitting the third duplicate sample in the
lab after pulverizing.

Rock samples of opportunity were submitted for
analysis in blocks of 23 which included one replicate
suite of samples and one blind standard sample for an
analytical check. Grid samples were submitted for
analysis in blocks of 21 samples, which included five
replicate suites of samples and one blind standard

prior to 1978 will be omitted from this report and
will not be represented in any of the plates, tables,
or figures.

For most elements, the nonmagnetic fraction
exhibited the greatest variation between sample sites
and the smallest percentage of qualified values.

tool for the wilderness.

The spectrographic rock data were somewhat useful
in establishing background values for the relative
abundance of various trace elements and in distin-
guishing specific rock units. Because of the very low
relative abundance of most of the trace elements in
the rocks and the relatively high detection Timits for
the emission spectrographic technique, many elements
of interest were not detected in a large percentage of
the samples.

SILVER, ARSENIC, BISMUTH, CADMIUM, AND ZINC
IN STREAM SEDIMENTS

The emission spectrographic analytical technique

A third area containing an anomalous concentra- .
tion of Zn was delineated by sediment samples from
streams draining Sixtytwo Ridge. Samples 78KLOO7SN
and 78KLO09SN both contained anomalous concentrations
of Zn, and 78KLO04SN, which drains an area north of
these streams, contained 500 ppm Bi. This area is
underlain by the Eocene Whistling Pig pluton and no
alteration or mineralization is known within the area.

MOLYBDENUM AND ASSOCIATED ELEMENTS

Molybdenum was detected in 10 percent of the
fines fraction samples and 15 percent of the
nonmagnetic fraction samples. Because of the Tow
percentage of samples with detectable Mo, all reported
values were considered anomalous. Map B shows the
distribution of Mo in both of these fractions. The
two classes of values represented from each sample
medium attempt to represent "high" and "low"
anomalies, but the classes have no real statistical
significance.

The distribution of Mo in the nonmagnetic
fraction can be related to three separately mapped
plutons. The cluster furthest east corresponds to
streams draining the Paradise pluton, a chemically
zoned mesozonal tonalite to monzogranite pluton that
intrudes the main phase of the Idaho batholith.
Northwest of this cluster is a diffuse cluster of
"low" anomalies corresponding to streams draining the
Whistling Pig pluton. The largest and most striking
cluster of samples containing anomalous concentrations
is in the Running Creek pluton in the southwestern
part of the wilderness. This pluton is a highly
differentiated epizonal granite pluton that intrudes
granite to granodiorite of the Idaho batholith.

Anomalous patterns of Mo are not as easily
distinguished within the fines fraction of the stream
sediments, but the greatest cluster of samples
containing anomalous concentrations of Mo also lies
within the Running Creek pluton. Many of the sediment
samples from streams draining the Running Creek pluton
contained anomalous concentrations of Mo in both the
fines fraction and the nonmagnetic fraction, but this
correlation does not hold true elsewhere.

Figures 2 and 3 (sheet 1) are drainage basin
anomaly maps of the area underlain by the Running
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which weighted the average of the values of the
samples within each circle search according to the
inverse of the square of the distance from the center
of the search circle (a grid intersection). The
contouring classes are spectrographic classes and are
not necessarily statistically significant.

Strikingly near-identical patterns are evident on
both contour maps. The extreme highs in the south-
western part of both maps correspond to the area
underlain by the Running Creek pluton. The modal
values for Mo and Sn in the magnetic concentrates from
streams that drain this area are 70 ppm and 100 ppm,
respectively. Histograms of these two elements within
the magnetic fraction are also presented on the
maps. Both histograms are strongly bimodal and the
high population of each element corresponds closely to
the samples within the Running Creek pluton. The
other large anomaly shown on both maps north of the
Running Creek pluton corresponds to the area underlain
by the Whistling Pig pluton. The lesser tin anomaly
in the southeast part of the wilderness represents
only two samples, and there is no known geologic
explanation for this anomaly.

The enrichment of Mo in the magnetic fraction of
stream sediments draining the Running Creek and
Whistling Pig plutons is unusual and possibly

significant. Comparable enrichment of Mo is also
reported in magnetic concentrates taken from streams
draining mineralized areas near the Questa molybdenite
mine in northern New Mexico (S. D. Ludington, P.
Billings, and D. W. Jones, unpub data, 1982).
Overstreet and others (1978) studied 680 magnetic
concentrates from Alaska and within those concentrates
only 3.5 percent of the samples analyzed exhibited Mo
values greater than or equal to 5 ppm, and only 3
samples were found to contain values of 50 ppm; no
values were higher than 50 ppm. The authors attribute
anomalous Mo concentrations in these Alaskan gﬂgnetic
congentrates to both ionic substitution of Mo™" for
Fe™ (ionic radii 0.68 angstrom versus 0.67 angstrom)
and inclusions of molybdenite within the magnetite
itself. Microscopic examination of five anomalous
magnetic concentrate samples from the Running Creek
pluton revealed no observable source for the Mo in
these samples.

Known areas of alteration and mineralization are
few and small. Anomalies in rock samples are present
in the altered shear and breccia zone of the Trout
Peak and Trout Creek area, the gossan and mineralized
zone on Watchtower Pass, and the Ag-, Pb-, and Cu-
bearing breccia zones on the south side of Saint
Joseph Peak (Cl1iff mine). However, these have no
detectable chemical expressions within the stream-
sediment samples.

o Both the sediment and concentrate samples
indicate that Running Creek pluton is enriched in Mo
Sn, Nb and Be, and the sediment data alone indicates’
In and Pb are also enriched. Furthermore, the major-
element data for the Running Creek pluton indicate it
is the type of pluton associated with granite
molybdenite deposits. Several multi-element anomaly
clusters indicate local elemental enrichment,
especially in Mo, but there is no known mineralization
associated with the enrichment in these sediment
samples.

%Usg of brand names in this report is for
descriptive purposes only and does not constitute
endorsement by the U.S. Geological Survey.
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Rock samples were reduced to pea-size fragments
in a steel-jaw crusher and then pulverized to less
than 100 mesh (0.0059 in.) using a vertical pulverizer
having ceramic plates.

Stream-sediment samples collected in 1976 were
air dried, sieved to less than 80 mesh (0.0070 in.)
using stainless-steel sieves, and then pulverized in a
Panned-

anomalous concentrations of two or more elements
commonly associated with molybdenum mineralization and
molybdenum-enriched differentiated granites.
Anomalous concentrations for each element are
indicated on the maps. Four broad areas containing
strikingly anomalous concentrations of several
elements are evident from these maps.

The first and foremost area is centered near
Archer Point. The nonmagnetic fraction of sediments

data. For each element the minimum, maximum, and mode
are tabulated; the percentage of samples in which each
element was not detected and the percentage of samples
in which the element was detected but below the
quantifiable 1imit is also presented.

A high percentage of the data for each element is
qualified. Having such highly censored populations
makes statistical treatment of the data extremely
For this reason, anomalous concentrations
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the bromoform was discarded and the heavier mineral
fraction was further processed by magnetic separation
techniques. The ferromagnetic minerals were first
extracted with a hand magnet and the remaining sample
was then Yassed through a Franz Isodynamic Magnetic
Separatort with settings first at 0.1 amp where

50 ppm, Sn and Nb concentrations were as high as 5,000
ppm and Zn concentration was as high as 1,000 ppm 1n
the nonmagnetic fraction. Samples containing anoma-
lous concentrations of Mo and associated elements in
this area were 78WM024, 78WM025, 78WM027, 78WM028,
78WM035, 78WM036, and 78WM100.

concentrations are listed in table 3, and there are
several noteworthy samples.

Sample 78KLO73B is from a limonitic and
silicified shear and breccia alteration zone on the
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relatively lacking in other elements. Two other
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