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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 Mount Henry Roadless Area (RARE II 01-666) in
the Kootenai National Forest, Lincoln County, Montana. The Mount Henry
Roadless Area 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.

ii



Introduction

A geochemical survey was conducted in the proposed Mount Henry Roadless
Area, Lincoln County, Montana, during the summer of 1981. This report
presents the geographic coordinates and spectrographic and chemical analyses
of the samples collected in the survey. A map showing all sample sites (fig.
1) is included. The samples collected and analyzed include: stream
sediments from 65 of the first-order {unbranched) and sééond—order (below
the junction of two first order) streams in and adjacent to the designated
area; panned concentrates of stream sediments from 11 selected larger
drainages; and 95 rock samples representing the major lithologic units in
the area. Samples were collected by David F. Siems, Réinhard W. Leinz,
Richard E. Van Loenen, and Gail Wadsworth, analyzed by Siems and Leinz, and
data entered into the USGS RASS II data storage system by Christine
McDougal.

Sample Preparation and Analytical Methods

Samples collected in the Mount Henry study area were prepared and
analyzed in the U.S. Geological Survey laboratories in Golden, Colorado.

The rock samples were crushed in a jaw crusher, split in a Jones
Splitter and pulverized in a vertical pulverizer to approximately 0.1 mm.
Stream-sediment samples represent composites collected in the active part
of the stream. The sediment was air dried and that portion passing through
a 0.18 mm sieve was retained for analysis. Panned concentrate samples were
wet panned to remove quartz, feldspars, organic material, and clays. They

were air-dried and magnetite was removed with a hand magnet and discarded.



The samples were then split into two fractions. One fraction was saved for
gold analysis. The second fraction was further concentrated using bromoform,
specific gravity 2.86. The fraction of specific gravity less than 2.86 was
discarded. The fraction of specific gravity greater than 2.86 was split
further into paramagnetic (C-2) and nonmagnetic (C-3) fractions using a Frantz
Isodynamic Separator set at 0.6 amperes. These two fractions were then hand
ground using an agate mortar and pestle.

A1l samples were analyzed for thirty-one elements by a semiquantitative
emission spectrographic method described by Grimes and Marranzino (1968). In
addition, rocks and stream sediments were analyzed for mercury by an atomic
absorption modification of the method of Vaughn and McCarthy (1964). Stream
sediments were analyzed for zinc by atomic absorption spectrometry (Ward and
others, 1969). Concentrates and selected rocks were analyzed for gold by
atomic absorption (Thompson and others, 1968).

In addition, stream-sediment samples and rocks of the ferruginous
Prichard Formation were leached with an oxalic-acid solution and the
secondary iron-manganese oxide-bearing leachates were spectrographically
analyzed. The use of secondary iron and manganese oxides in geochemical
exploration is discussed by Chao and Theobald (1976). The oxalic-acid
leaching procedure used in this work is based on that of Alminas and Mosier
(1975).

The spectrographic analytical values are reported as the approximate
geometric midpoints 0.15, 0.2, 0.3, 0.5, 0.7, and 1.0 (or multiples of ten)
of concentration ranges whose respective boundaries are: 0.12, 0.18, 0.26,
0.38, 0.56, 0.83, and 1.2 (or multiples of ten) of these values. The

precision of the spectrographic method is described by Motooka and Grimes

(1976).



For the three elements (Au, Hg, and Zn) analyzed by atomic absorption,
the reporting values vary with the element and with the concentration level
for any given element. In general, the precision for the method tends to be
lowest for those samples containing the element at or near its lTower limit of

determination.

Description of Tables

The lower 1imit of determination for all elements analyzed for this
report are given in table 1. Because of potential matrix interference
problems, the spectrographic technique was modified for the analyses of
both the heavy-mineral concentrates and the oxalic-acid leaches. Thus,
the Tower limits of determination of the elements analyzed in these samples
are all faised two reporting values above the normal lower limit value.

Tables 2-6 1ist the spectrographic and chemical analyses of samples of
rocks, 0.18 mm size fraction of stream sediments, nonmagnetic and magnetic
heavy-mineral concentrates, oxalic-acid leachates of selected rocks from the
Prichard Formation, and oxalic-acid leachates of 0.177 mm size fraction of
stream-sediment samples. Columns in which the element headings show the
letter "s" below the element symbol are emission spectrographic analyses.
Columns in which the element headings are designated as "aa" or "inst" below
the element symbol are atomic absorption analyses. A1l element concentrations
are given in parts per million (ppm), except those for Fe, Mg, Ca, and Ti,
which are given in percent (pct). If a given element was not detected in a
sample, then the letter "n" is entered. The symbol < preceding a given
analytical value indicates the element was detected but was below the limit

of determination; > indicates a value greater than the value shown.
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Table 1.--Lower limits of analytical determination for samples of rock, <0.18
mm size fraction of stream sediment, magnetic and nonmagnetic heavy-mineral
concentrate and oxalic-acid leachates of 0.18 mm size fraction of stream
sediments and rocks, Mount Henry Roadless Area, Montana

[(--) indicates not analyzed; "aa" following the element symbol indicates
atomic absorption analysis; "inst" indicates the atomic absorption modified
Hg technique; no suffix indicates emission spectrographic analysis. The
values listed are in parts per million, except where percent is noted.]

- Lower limit of determination

Element Rock and stream Heavy-mineral concentrate
sediment and oxalic-acid leach

Fe percent 0.5 0.1

Mg percent 0.02 0.05

Ca percent 0.05 0.1

Ti percent 0.002 0.005

Mn 10 20

Ag 0.5 1

As 200 500

Au 10 20

B 10 20

Ba 20 50

Be 1 2

Bi 10 20

Cd 20 50

Co 5 10

Cr 10 20

Cu 5 10

La 20 50

Mo 5 10

Nb 20 50

Ni N 5 - 10



Table 1.--Lower limits of analytical determination for samples of rock, <0.18
mm size fraction of stream sediment, magnetic and nonmagnetic heavy-mineral
concentrate and oxalic acid leachates of 0.18 mm size fraction of stream
sediments and rocks, Mount Henry Roadless Area, Montana--continued

[(--) indicates not analyzed; "aa" following the element symbol indicates
atomic absorption analysis; "inst" indicates the atomic absorption modified
Hg technique; no suffix indicates emission spectrographic analysis. The
values listed are in parts per million, except where percent is noted.]

Lower 1imit of determination

Element Rock and stream Heavy-mineral concentrate
sediment and oxalic-acid leach

Pb 10 20

Sb 100 200

Sc 5 10

Sn 10 20

Sr 100 200

v 10 20

W 50 100

Y 10 20

Zn 200 500

Ir 10 20

Th 200 500

Au-aa 0.05 >0.05 [depending
on sample
weight]

Hg-inst 0.02 -

In-aa 5 --
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