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T NE A TEONN : o from the wilderness in the summers of 1979 and 1980.

Sites were chosen on first- or second-order drainages
as defined by 1:62,500 topographic maps. All sites on
second-order drainages were chosen at least 100 m
helow any first-order-stream junction. Sample sites
were selected at a density of one site per cell, each
cell having an area of approximately one square mile
(2.6 km’). Some cells may not contain a sample site
because of various factors such as lack of small-
order-stream drainage or extreme relief.

At each site five grab samples of stream sediment
were collected along 10 m of active stream channel and
composited into a single sample, The samples were air
dried and the minus 80-mesh (<180 um) fraction was
pulverized prior to analysis. A heavy-mineral
concentrate was collected using a standard gold pan.
Commonly, 3 to 4 kq of composited sediment were neces-
sary to yield the desired amount of concentrate. At
the laboratory, the sample was air dried, and the
highly magnetic material was removed by a magnet. Any
light-weight material remaining in the concentrate was
2 Sk then separated by allowing the heavier fraction to
TR e (N Y ¢ : SN A7 . Wl N settle through bromoform (specific gravity 2.82). The
e o oy S RIS N Ll e (KL~ NN, ) [/ § ) i\ BN resulting heavy-mineral fraction was then separated

— _ - R i z | 2 i ' | into a nonmagnetic and magnetic fraction using a
Frantz Isodynamic Separator! at a setting of 0.6
ampere, with 15° forward and 15° side setting,
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The sediments and nonmagnetic heavy-mineral
concentrates were analyzed semiquantitatively for 31
elements using an optical emission spectrograph,
according to the method outlined by Grimes and
Marranzino {1968). A complete tabulation of the data
for each sample collected in the Golden Trout Wilder-
ness, a more detailed discussion of the sampling and
analytical methods, as well as statistical summaries
of the data are given in Leach and others (1981),
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The Cu content of the nonmagnetic heavy-mineral
concentrates reflects the distribution of Cu sulfides,
carbonates, sulfosalts, oxides, and various heavy
minerals capable of carrying Cu in lattice
positions. The Cu content of the stream sediments
will also reflect the presence of Cu-bearing heavy
minerals as well as Cu in various rock-forming
minerals and sorbed Cu on weathering products.
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RESULTS

Histograms of the Cu concentrations in the stream
sediments and heavy-mineral concentrates are shown in
figures 1 and 2, respectively, and some statistical
estimates are given in table 1. An analysis of
variance performed on the Golden Trout Wilderness data
(Leach and others, 1981) shows that Cu in stream
sediments has significantly greater intercell
variation (2.6 km sample cell) than does Cu in the
heavy-mineral concentrates. Sixty-six percent of the
total variance for Cu in stream sediments was at the
intercell level compared to 23 percent for Cu in
heavy-mineral concentrates. The low intercell
variance for Cu in the heavy-mineral concentrates is
suggested in the histogram (fig. 2) by the high
frequency of concentrations in a few spectrographic
reporting intervals (7 ppm to 30 ppm). Copper in the
heavy-mineral concentrates apparently reflects a more

e I L ) I i) 2 ez i t( ¢ ; e Tocal sphere of influence. Therefore, we have only
.15) oMo : = / zfg ‘ ol | ) SN e S / SRR ) R Se A plotted the heavy-mineral concentrates we consider to
PN ' ve [ S i WA 5 e h A be anomalous that is 50-150 ppm and 1000 - 1500 ppm.
These data represent the top 2 percentile
concentrations of the heavy-mineral concentrate data.
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The concentration ranges used to plot the Cu data
for samples of stream sediment were arbitrarily
selected to approximate the top 5 percentile, 95-75
percentile, 75-50 percentile, 50-25 percentile, and
the Tower 25 percentile. Because the spectrographic
concentrations are reported as geometric midpoints of
ranges in concentration, it is not possible to pre-
cisely divide the data into the desired percentiles.
Therefore, the five symbols used on the map represent
slightly different percentile ranges. Because the
data consist of a number of populations derived from a
variety of rock types, we arbitrarily chose the
anomalous samples to approximate as closely as
possible the top 5 percentile of the data. Therefore,
we have defined the anomalous Cu concentrations in
stream sediments to include the 70 to 500 ppm range
which represents the top 4 percentile of the data.
Within these data, we have shown on the map the highly
anomalous sites (200-500 ppm Cu) indicated by the
; concentration of Cu adjacent to the concentration
. symbols, For these samples we have outlined the

stream catchment area that may have contributed
) material for the anomalous Cu concentrations.
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The highest concentration of copper (500 ppm) in
stream sediments is located in a drainage near Hell
. For Sure underlain by alaskite of Hell's Hole. This
|40 sample does not contain any other anomalous metal
[ concentrations.
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There are three areas that contain several
samples with anomalous concentrations of Cu in stream
sediments, The first area is located in the upper
Little Kern River watershed and is underlain by
metamorphic rocks of the Mineral King roof pendant,
granodiorite of Quinn Peak, and granodiorite of Pecks
Canyon. This area also contains anomalous concentra-
tions of Ag, Ph, and Zn. The second anomalous area,
| | gg in the Braley Creek catchment area at the eastern
boundary of the wilderness, is underlain by
metavolcanic roof pendant and the Cretaceous Whitney
! Granodiorite. The Braley Creek catchment area also
%007 contains samples with anomalous concentrations of Pb
' and Ag., The third anomalous area is located south of

Big Whitney Meadows and is underlain by the Whitney

Granodiorite and Paradise Granodiorite. This area and
%06 the several isolated anomalous stream catchment areas
' in the southern part of wilderness area contain high
concentrations of Fe in the stream sediments. It is
well known that Cu will sorb onto Fe-oxyhydroxides in
stream sediments; therefore, it is possible that the
anomalous areas near Big Whitney Meadows and the
isolated drainages in the southern part of the
¥ o wilderness are related to weathering of disseminated
Cu minerals in the granitic rocks and sorption onto
Fe-oxyhydroxides,
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03 The heavy-mineral concentrates with anomalous Cu

BN e W O ‘ :{, . SYMBOL CONCENTRATION °/FREQUENCY ' l;_.»/'(_,é’,%_;.- do not correlate with the anomalous stream
e J 24 e (e ) ) '3 sediments. However, there are three heavy-mineral
PP _;f L concentrates with highly anomalous concentrations of
. ) X ‘ copper together with other anomalous metal concentra-
Copper in stream sediment Q_ b tions. The sample with the highest concentration of
i { I3 copper (1500 ppm) is located in Alpine Creek, under-
+ not detected-10 0-23 24 2 lain by metamorphic rocks of the Mineral King roof
/ pendant. This sample also contains anomalous concen-
\ 4 S trations of B (700 ppm), Ag (15 ppm), As (3000 ppm),
o 10 24-42 S A = Pb (700 ppm), W (200 ppm), and Sn (100 ppm). The
o ! second highly anomalous sample is located in Wet
D Meadows Creek in the northern part of the Little Kern
O 20 43-73 R River drainage, underlain by metamorphic rocks of the
2 ) - Mineral King roof pendant. Anomalous metal
74 - 93 »f\“\i ] - concentrations in this sample include Cu (1000 ppm),
- ~ Bi (700 ppm), W (500 ppm), and Sn (100 ppm). The
third highly anomalous sample is located near Little
Kern Lake Creek in the Kern River Canyon, underlain by
the granite of Grasshopper Flat. Anomalous metal
concentrations in this sample include Cu (1000 ppm),
Pb (3000 ppm), Mo (70 ppm), and W (100 ppm).
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Copper in heavy mineral conc.
o IThe use of trade names in this report is for
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- Studies Related to Wilderness :
INDEX MAF OF THE GOLDEN TROUT WlLDERNESS The Wilderness Act (Public Law B88-577, Sept. 3, y _ . .

1964) and related Acts require the U.S5. Geological
Survey 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 ] : ’I
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