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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 Blue Joint Wilderness study area in the Bitterroot
National Forest, Ravalli County, Montana, and the Blue Joint Roadless Area in
the Salmon National Forest, Lemhi County, Idaho. The Blue Joint Roadless
Area, Lemhi County, Idaho, was included in the River of No Return Wilderness
by Public Law 96~312, July 23, 1980. The Blue Joint Wilderness study area,
Ravalli County, Montana, was classified as a further planning area during the
Second Roadless Area Review and Evaluation (RARE II) by the U.S. Forest
Service, January 1979.



INTRODUCTION

In connection with the mineral evaluation of the Blue Joint Wilderness
study area, Ravalli County, Montana, and the Blue Joint Roadless Area, Lemhi
County, Idaho, 738 rock samples were collected for various types of chemical
analysis. Listed in this report are 291 samples that were analyzed
specifically for one or more of the following elements: fluorine, zinec,
tungsten, mercury, silver, uranium, and thorium. Thirty-one element
semiquantitative emission spectrographic data for these samples are reported
by Mosier and others (1981). All the analyses were performed in Golden and
Lakewood, Colorado, by the U.S. Geological Survey. The analytical data were
entered into a computer storage system (RASS II) by Bert Coxe and Warren Rehn,
and retrievals were completed by Bert Coxe using U.S. Geological Survey GRASP
and STATPAC programs.

Geochemical samples were collected in the summer of 1979 by a U.S.
Geological Survey field party consisting of W. Rehn, K. Lund, C. Holloway, M.
Pawlowski, F. Mutschler, S. Azadian, P, Billings, H. Brandenburger, R. Bruce,
B. Bye, G. Cotton, B. Coxe, W. R. Greenwood, T. Hanley, M. E. Koesterer, P.
Miller, G. Shacter, G. Sims, and J. Scott.

LOCATION

The study area is located approximately 75 mi south of Missoula, Montana,
ad jacent to the Idaho-Montana border in the southern portion of the Bitterroot
Mountains. Figure 1 shows the general location.

SAMPLE PREPARATION AND ANALYTICAL PROCEDURES

Samples were processed both in a mobile lab in the field and at U.S.
Geological Survey labs in Golden, Colorado. Preparation consisted of crushing
the rock samples in a jaw crusher, then pulverizing the samples to minus 100
mesh (0.149 mm) in a vertical grinder with ceramic plates.

Samples were analyzed for fluorine, zinc, silver, tungsten, and mercury
by Belinda Arbogast, J. Lucas, and S. Royse. Analyses for fluorine were done
by the ion specific method described by Hopkins (1977); zinc and silver by
atomic absorption (Viets, 1978); tungsten by a colorimetric method modified
from Quin and Brooks (1972); and mercury was analyzed instrumentally using a
mercury vapor detector (Ward and others, 1969).

Samples were analyzed for uranium and thorium by H., T. Millard, Jr., M.
Coughlin, B. Vaughn, M. Schneider, and W. Stang using delayed neutron
activation (Millard, 1976). A discussion of the precision and accuracy of the
U.S. Geological Survey delayed neutron activation method can be found in
" Stuckless and others (1977, p. 83-91).
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Figure l.--Index map showing location of study area.



EXPLANATION OF DATA TABLES

Table 1 summarizes the analytical data for all elements analyzed. All
values are shown in parts per million. Qualifying codes n and 1 are used for
values less than the lower quantifiable limit of detection; n indicates the
element was not detected and 1 indicates the element was detected but the
concentration was too low to quantify. The lower detection limit is given
where the qualifying codes n and 1 are reported.

The first digit (9) of each sample number has been left off the sample
location map. Rock types are field designations.

STATISTICS

Histograms and frequency distributions were computer generated for
uranium, thorium, fluorine, and zinec and are shown on figures 2, 3, 4, and 5,
respectively. The mean, standard deviation, and number of observations--
qualified and unqualified--for all of the elements are shown in table 2.
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Table 2.--Analytical range, mean, standard deviation, and qualified
values for each element

[Values are in parts per million]

Valid Range Standard Qualified values
Element observations Minimum Maximum Mean deviation n 1
Uranium 279 0.14 19.3 5.2 2.6 0 0
Thorium 275 1.6 69.1 24 9.3 4 0
Fluorine 202 100 1300 300 200 9 83
Tungsten 135 1 30 2,2 3.3 62 95
Zinc 288 5 220 37 28 0 7
Mercury 18 .02 .14 - - 241 21
Silver 4 .35 1 - - 9 2
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Limit -

(ppm)

N
L
1.400E-01-
2. 140E+00-
4.140E+00-
6 .140E+00-
8.140E+00-
1.014E+01-
1.214E+01-
1.414E+01-
1.614E+01-
1.814E+01~
G
B

Upper

2.140E+00
4.140E+00
6.140E+00
8.140E+00
1.014E+01
1.214E+01
1.414E+01
1.614E+01
1.814E+01
2.014E+01

Obs
Frq

26
61
122
47
11

— QO e e

Figure 2.--Histogram

Limit -

(ppm)

N
L
1. 500E+00-
6 . 500E+00-
1.150E+01~-
1.650E+01~
2.150E+01-
2.650E+01~
3.150E+01-
3.650E+01~-
4,150E+01-
4,650E+01~
5.150E+01-
5.650E+01~-
6.150E+01-
6.650E+01-
G
B

Upper

6.500E+00
1.150E+01
1.650E+01
2,150E+01
2.650E+01
3.150E+01
3.650E+01
4,150E+01
4.650E+01
5.150E+01
5.650E+01
6.150E+01
6.650E+01
7.150E+01

Obs
Frq

12
12
21
48
85
56
19

—HOrFONMNOOW

Cum
Frq

0

0
26
87
209
256
267
271
276
277
278
279
279
310

Ll Sl 2

Per Cum
Frq Frq
7% 7%
0.0 0.0
0.0 0.0
9.3 9.3
1.9 31.2
3.7 74.9
6.8 91.8
3.9 95.7
1.4 97.1
1.8 98.9
0.4 99.3
0.4 99.6
0.4 100.0
0.0 100.0

Class
Midpoint

1.140E+00
3.140E+00
5.140E+00
7.140E+00
9.140E+00
1.114E+01
1.314E+01
1.514E+01
1.714E+01
1.914E+01

Distribution

XXXXX
XXXXXXXXXXX

and frequency distributions for uranium.

Cum
Frq

4

4
16
28
49
97
182
238
257
271
276
276
276
278
278
279
279
310

N W -

Per Cum
Frq Frq
A %
1.4 1.4
0.0 1.4
4.3 5.7
4,3 10.0
7.5 17.6
7.2 34.8
0.5 65.2
0.1 85.3
6.8 92.1
5.0 97.1
1.8 98.9
0.0 98.9
0.0 98.9
0.7 99.6
0.0 99.6
0.4 100.0
0.0 100.0

Class
Midpoint

4.000E+00
9.000E+00
1.400E+01
1.900E+01
2.400E+01
2.900E+01
3.400E+01
3.900E+01
4.400E+01
4.900E+01
5.400E+01
5.900E+01
6.400E+01
6.900E+01

Distribution

X

X

XX

XXXX
XXXXXXXX
XXXXX

XX
X

Figure 3.--Histogram and frequency distributions for thorium.
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Limit -

(ppm)

N
L
1.000E+02-
2.000E+02~-
3.000E+02~
4 .000E+02-
5.000E+02~
6.000E+02—-
7.000E+02~
8.000E+02-
9.000E+02-
1.000E+03~
1.100E+03~-
1.200E+03-
1.300E+03-
G
B

Upper

2.000E+02
3.000E+02
4 .000E+02
5.000E+02
6.000E+02
7.000E+02
8.000E+02
9.000E+02
1.000E+03
1.100E+03
1.200E+03
1.300E+03
1.400E+03

Obs

e}
[a]
Ne]

- W O & o
- 00 00 S WO

s
Pt OO = O = 00 WO

Cum
Frq

9
92
136
204
242
253
267
276
279
287
291
292
293
293
294
294
295

= g
e e o MR O
an

— N N

QOOOCOMMNMNHFWAEWNDWLIO W
e o o o

QWOWLWHFNOHFHOONOHFONKF

. L . . . L] . L]

Cum
Frq

[
QWO W WOWWWOWWWWOooOKo & Ww
OQWWOUWWOUNPFPFLOON OO WS
e o & o o 8 o ¢ e o e+ o o+ &
ONNWOORWWO - WH WK

100.0

Class
Midpoint

1.500E+02
2.500E+02
3.500E+02
4,500E+02
5.500E+02
6.500E+02
7.500E+02
8.500E+02
9.500E+02
1.050E+03
1.150E+03
1.250E+03
1.350E+03

Figure 4.--Histogram and frequency distributions for

Limit -

(ppm)

N
L
5.000E+00-
2.700E+01-
4.900E+01~-
7.100E+01~-
9.300E+01~-
1.150E+02~
1.370E+02-
1.590E+02~
1.810E+02~
2.030E+02-
G
B

Upper

2.700E+01
4.900E+01
7.100E+01
9.300E+01
1.150E+02
1.370E+02
1.590E+02
1.810E+02
2.030E+02
2.250E+02

Obs
Frq

105
123

&~
o~

CormvNhNOOONWM

Cum
Frq

0

7
112
235
279
284
290
290
290
292
294
295
295
295

Per

o xj
e oM
o N

2.4

S~ w
—

L]

—
OO OOQON M=~
OWNNOOONOYUNY

e o @ & ¢ o s o

Cum
Frq

OO 00000 \WOoND O e
.
NOWWWWLWAANO PO

O WO W WWOWONW

100.0
100.0

Class
Midpoint

1.600E+01
3.800E+01
6.000E+01
8.200E+01
1.040E+02
1.26 0E+02
1.480E+02
1.700E+02
1.920E+02
2.140E+02

Distribution
X
XXXXXXX

XXXX
XXXXXX

fluorine.

Distribution

Figure 5.--Histogram and frequency distributions for zinc.
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