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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 values, if
any, that may be present. 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 Rich Mountain Roadless Area (USFS
No. 08-143), Chattahoochee National Forest, Fannin and Gilmer Counties,
Georgia. The area was classified as a further planning area during the
Second Roadless Area Review and Evaluation (RARE II) by the Forest Service,
January 1979,

ABSTRACT

Semi-quantitative spectrographic analyses for 31 elements on rock,
soil, fine-grained stream sediment, bulk stream sediment, and panned
stream sediment samples collected in the Rich Mountain Roadless Area,
Fannin and Gilmer Counties, Georgia, are reported here. Atomic absorption
analyses for gold and fluorometric analyses for uranium are also reported,
Brief descriptions of all rock samples analyzed are included.



INTRODUCTION

The analyses reported here are on 201 rock, 219 soil, 78 bulk
stream~sediment, 57 stream sediments that were seived to minus 200
mesh (0.004 in or 0.007 mm), and 41 panned concentrate samples. These
samples were collected in October, 1981 by M.P. Foose, C.M. Sears,
C.E. Brown, J.W. Whitlow, S.W. Nicholson, P.J. Atelsek, R.P. Koeppen,
and Steve Ludington. Maps showing samples localities and discussion of
the analytical results are presented in figures 1-3, and locations for
all samples are given in Universal Transverse Mercator (UTM) Coordinates
in Appendix 2. The X-coordinate is the easting value in meters; the
Y-coordinate is the northing value in meters. Rocks analyzed include
biotite schist, meta-arkose, shale, vein quartz, trondhjemite, and
calc-silicates. A map showing sample localities, the distribution of
elements, and statistical data for this area is given by Foose and Sears
(MF-83-1586-B)

Sampling procedures

Drainage basins in the study area were sampled in three ways:

1) fine-grained sediments were collected at each sample site. In the laboratory,
the samples were dried and seived to minus 140-mesh (0.004 in or 0.105 mm)
for analysis; 2) bulk stream samples that were 1- to 2-liters in size were
collected at selected sites, then dried and seived to minus 200-mesh
(0.003 in or 0.007 mm) for analysis; and, 3) J.W. Whitlow panned heavy
mineral concentrates from 41 of the stream sediment sample sites. The
panned concentrates were further separated into a 1ight fraction and a
heavy fraction by C.M. Sears, using bromoform of a density of 2.86 g/cc.
Magnetite was removed with a hand magnet and the remaining sample was
separated into magnetic and non-magnetic fractions by means of isodynamic
separator at a setting of 0.6 amperes. Only the non-magnetic fraction

was spectrographically analyzed.

Rock samples that are representative of the major rock types in the area
were collected and analyzed. The freshest parts of exposures were collected,
although a few samplies are from weathered rock. These samples have been noted in
the rock descriptions. (Table 1.) Rock samples were crushed to approximately
0.25 in (6 mm) and pulverized to minus 140-mesh (0.004 in or 0.105 mm)
in a vertical grinder having ceramic plates.

The soil samples are grab samples collected from the A2 or upper B soil
zone, just below the dark, organic-rich surface soil (A1) zone. Soils were
dried, sieved to minus 80-mesh (0.007 in or 0.177 mm), then pulverized
to minus 140-mesh (0,004 in or 0.105 mm).

Analytical techniques

Each sample was analyzed semi-quantitatively for 31 elements by means of
a six-step, D.C. (direct-current) arc, optical-emission spectrographic
method (Grimes and Marranzino, 1968) by M.S. Erickson and G.W. Day. The
samples were also analyzed by atomic absorption techniques for gold and zinc
(Ward and others, 1969) by D.L. Kelley, L.J. Sherlock, and W.C. Martin,
and by fluorimetric methods for uranium (Cantanni, Rose, and DeSesa, 1956)
by W.C. Martin and A.L. Gruzensky.



Although areas adjacent to the Roadless Area have produced placer
gold in the past (Yeates and others, 1896; LaForge and Phalen, 1913), no
gold was detected by a careful visual inspection of the panned concentrates.
The lower spectrographic 1imits of detection for silver and gold are 0.5 ppm
and 10 ppm respectively; however, gold present close to 10 ppm might be
considered economically valuable. To detect gold less than 10 ppm,
atomic absorption analysis (lower detection 1imit .05 ppm) is required,
but it is costly and time-consuming and consequently is not routinely done.
Therefore, because silver and gold commonly occur together, samples
having detectable silver were selected for re-analysis for gold by atomic
absorption. Because no samples had detectable silver, most samples were
not analyzed for gold by atomic absorption. However, atomic absorption
analyses for gold were performed on a total of nineteen stream sediment and
rock samples (see page 17) taken from drainages closest to the gold-producing
area to the west, and no gold was detected in these.

The spectrographic semi-quantitative values are reported by a

six-step method that divides every order of magnitude of concentration
of an element into six intervals with approximate geometric mid-points at
.10, .15, .20, .30, .50, and .70. Analyses are reported as these mid-point
values and have an expected precision such that the actual concentration is
within the reported or adjoining interval 83 percent of the time and within
two adjoining intervals 96 percent of the time (Motooka and Grimes, 1976).
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TABLE 1.
Rock Sample Descriptions

fine-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm.
medium-grained feldspar-quartz meta-arkose; Hothouse Fm.

very fine-grained biotite schist; Hothouse Fm.

very fine-grained garnet-biotite schist; Hothouse Fm.

fine-grained feldspar-quartz meta-arkose with small (<.1 cm) feldspar
clasts; Hothouse Fm.

fine-grained garnet-biotite-quartz meta-arkose; Hothouse Fm.
medium-grained-muscovite-cross-biotite schist; Hothouse Fm.
fine-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm.
fine-grained quartz-biotite schist; Dean Fm.

medium-grained quartz-muscovite-cross-biotite schist; Dean Fm.
medium-grained quartz-muscovite-cross-biotite schist; Dean Fm.
medium-grained, quartz-muscovite-cross-biotite schist; Dean Fm.
fine-grained biotite-feldspar-quartz meta-arkose; Dean Fm.
medium-grained quartz-muscovite-cross-biotite schist; Dean Fm.

vein quartz

medium-grained quartz-muscovite-cross-biotite schist; Dean Fm.

vein quartz

fine-grained biotite-feldspar-quartz meta-arkose; Dean Fm.
medium-grained quartz-muscovite-cross-biotite schist; Hothouse Fm.
coarse quartz-pebble conglomerate with fine-grained biotite

matrix; Hothouse Fm.

medium-grained quartz-muscovite-cross-biotite schist; Dean Fm.
fine-grained biotite-feldspar-quartz meta-arkose with small

(<.1 cm) feldspar clasts; Dean Fm.

vein quartz

fine-grained biotite-feldspar-quartz meta-arkose with small

(<.1 cm) feldspar clasts; Dean Fm.

medium-grained garnet-quartz-muscovite-cross-biotite schist; Dean Fm.
medium-grained garnet-quartz-muscovite-cross-biotite schist; Dean Fm.
fine-grained biotite-feldspar-quartz meta-arkose with small (<.1 cm)
feldspar clasts; Dean Fm.

fine-grained biotite-feldspar-quartz meta-arkose with small (<1 cm)
feldspar clasts; Dean Fm.

medium-grained biotite schist; Hothouse Fm.

medium-grained biotite schist; Hothouse Fm.

medium-grained garnet-quartz-muscovite-cross-biotite schist; Hothouse Fm.
fine-grained biotite-feldspar-quartz meta-arkose with well-developed
crenulation cleavage; Hothouse Fm.

fine-grained biotite-feldspar-quartz meta-arkose with small (<.1 cm)
feldspar clasts; Hothouse Fm.

coarse quartz-pebble conglomerate with fine-grained biotite matrix;
Dean Fm.

medium-grained garnet-quartz-muscovite-cross-biotite schist; Dean Fm.
fine-grained quartz-muscovite-cross-biotite schist; Dean Fm.

very fine-grained muscovite-biotite schist; Dean Fm.

laminated gray shale; Nantahela Fm.



GR117
GR119
GR121
GR125
GR128
GR130
GR133
GR135

GR136
GR141
GR152

GR153
GR154
GR156
GR157
GR160
GR166
GR169
GR170
GR201

GR202
GR203
GR204
GR206
GR207
GR209
GR210
GR212

GR213
GR215
GR219
GR223
GR226
GR227
GR230
GR231
GR232
GR233
GR235
GR237
GR238
GR240
GR241
GR242
GR246
GR248

fine-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm.

vein quartz

medium-grained chlorite-hornblende-biotite-feldspar-quartz calc-silicate
fine-grained quartz-muscovite-cross-biotite schist; Dean Fm.
fine-grained quartz-muscovite-cross-biotite schist; Dean Fm.
fine-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm.
medium-grained quartz-muscovite-cross-biorite schist; Hothouse Fm.
fine-grained biotjte-feldspar-quartz meta-arkose with small (<.1 cm)
feldspar clasts; Hothouse Fm.

very fine-grained biotite schist; Hothouse Fm.

fine-grained biotite schist; Hothouse Fm.

very fine-grained green quartzite with well-developed phyllitic partings;
Hothouse Fm.

fine-grained quartz-biotite schist; Hothouse Fm.

vein quartz

fine-grained quartz-biotite schist; Hothouse Fm.

fine-grained quartz-biotite schist; Hothouse Fm.

fine-grained quartz-biotite schist; Hothouse Fm.

fine-grained quartz-feldspar meta-arkose; Hothouse Fm.

medium-grained garnet-quartz-muscovite-cross-biotite schist; Hothouse Fm.
fine-grained quartz-biotite schist; Hothouse Fm.

fine-grained biotite-feldspar-quartz meta-arkose with small (<.1 cm)
feldspar clasts; Hothouse Fm.

vein quartz

vein quartz

medium-grained chlorite-hornblende-feldspar-biotite-quartz calc-silicate
fine-grained quartz-biotite-schist; Hothouse Fm.

fine-grained garnet-quartz-muscovite-cross-biotite schist; Dean Fm.
fine-grained garnet-quartz-muscovite-cross-biotite schist; Dean Fm.
vein quartz

fine-grained biotite-feldspar-quartz meta-arkose with small (<.1 cm)
feldspar clasts

medium-grained garnet-quartz-muscovite-cross-biotite schist; Hothouse Fm.
vein quartz

fine-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm.
medium-grained quartz-muscovite-cross-biotite schist; Hothouse Fm.
very fine-grained quartz-muscotite-cross-biotite schist; Hothouse Fm.
fine-grained muscovite-cross-biotite schist; Hothouse Fm.

very fine-grained biotite schist; Hothouse Fm.

vein quartz

fine-grained quartz-biotite schist; Hothouse Fm.

fine-grained quartz-biotite schist; Hothouse Fm.

fine-grained quartz-biotite schist; Hothouse Fm.

medium-grained feldspar-quartz-biotite schist; Hothouse Fm.
medium-grained muscovite schist; Hothouse Fm.

fine-grained quartz-biotite schist; Hothouse Fm.

medium-grained muscovite-biotite schist; Hothouse Fm.

medium-grained quartz-muscovite-cross-biotite schist; Hothouse Fm.
medium-grained quartz-muscovite-cross-biotite schist; Hothouse Fm.
coarse quartz-pebble conglomerate with fine-grained biotite matrix;
Dean Fm.



GR249
GR250
GR251
GR252
GR253
GR254

GR257
GR259

GR260
GR261
GR307
GR319
GR322
GR323
GR324
GR326
GR329
GR333
GR338
GR340
GR341
GR343
GR346
GR348
GR352
GR354
GR356
GR371
GR400
GR401
GR403

GR405
GR409
GR410
GR4T1
GR413
GR416
GR417
GR418
GR420

GR421
GR422

GR423
GR425

very fine-grained biotite schist with minor sulfides; Nantahela Fm?
very fine-grained biotite schist with minor sulfides, Nantahela Fm?
very fine-grained biotite schist with minor sulfides, Nantahela Fm?
vein quartz

vein quartz

fine-grained grey quartzite with very fine-grained biotite matrix;
Nantahela Fm?

fine-grained biotite-feldspar-quartz meta-arkose; Dean Fm.
medium-grained garnet-quartz-muscovite-cross-biotite schist;

Hothouse Fm.

fine~-grained biotite~feldspar~-quartz meta-arkose; Dean Fm.

vein quartz

medium-grained biotite-feldspar-quartz-meta-arkose, Hothouse Fm.
medium~grained garnet-quartz-muscovite-cross-biotite schist; Hothouse Fm.
medium-grained garnet-quartz-muscovite~-cross-biotite schist; Dean Fm.
medium-grained garnet-quartz-muscovite-cross-biotite schist; Dean Fm.
medium-grained quartz-muscovite-cross-biotite schist; Dean Fm.

vein quartz

fine-grained garnet-quartz-muscovite-cross-biotite schist; Dean Fm.
fine-grained garnet-quartz-muscovite-cross-biotite schist; Dean Fm.
fine-grained garnet-quartz-muscovite-cross-biotite schist; Hothouse Fm.
fine-grained biotite-schist; Hothouse Fm.

fine-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm,
fine-grained quartz-muscovite-cross-biotite schist; Hothouse Fm.

very fine-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm.
fine-grained biotite-quartz meta-arkose; Hothouse Fm.

medium-grained biotite schist; Hothouse Fm.

medium-grained garnet-quartz-muscovite-cross-biotite schist; Hothouse Fm.
medium-grained garnet-quartz-muscovite-cross-biotite schist, Dean Fm.
fine-grained muscovite-cross-biotite schist; Dean Fm.

altered fine-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm.
fine~grained biotite schist; Hothouse Fm.

coarse quartz-pebble conglomerate with fine-grained biotite matrix;
Hothouse Fm.

medium-grained garnet-quartz-muscovite-cross-biotite schist; Dean Fm.
altered fine-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm.
altered fine-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm.
medium-grained quartz-muscovite-cross-biotite schist; Dean Fm.
medium-grained hornblende-quartz-feldspar intrusive rock; trondhjemite
medium-grained kyanite-muscovite-cross-biotite schist; Dean Fm.
fine-grained quartz-muscovite-cross-biotite schist; Dean Fm.
fine-grained quartz-biotite schist; Dean Fm.

fine-grained biotite-feldspar-quartz meta-arkose with small (<.1 cm)
feldspar clasts; Dean Fm.

gray shale; Nantahela Fm.

fine-grained biotite-feldspar-quartz meta-arkose with small (<.1 cm)
feldspar clasts, Hothouse Fm.

fine-grained biotite-feldspar-quartz meta-arkose with small (<.1 cm)
feldspar clasts; Hothouse Fm.

fine-grained biotite-feldspar-quartz meta-arkose with small (<.1 cm)
feldspar clasts; Hothouse Fm.



GR426
GR428
GR430
GR431
GR432
GR434
GR437
GR438
GR439
GR441
GR442
GR443
GR444
GR445
GR446
GR447
GR448
GR451
GR453
GR458
GR459
GR460
GR462
GR463
GR465
GR466
GR468
GR501
GR502
GR507
GR510
GR513
GR514

GR515

GR519
GR527
GR539
GR544

GR549
GR550
GR551
GR554

GR557
GR558

GR562
GR563

medium-grained hornblende-quartz-feldspar intrusive rock; trondhjemite
very fine-grained biotite schist; Hothouse Fm.

fine-grained quartz-biotite schist; Hothouse Fm.

very fine-grained biotite schist; Hothouse Fm.

very fine-grained muscovite-biotite schist; Hothouse Fm.
medium-grained quartz-muscovit-cross-biotite schist; Hothouse Fm.
medium-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm.

very fine-grained biotite schist; Hothouse Fm.

fine-grained quartz-muscovite-cross-biotite schist; Hothouse Fm.
medium-grained feldspar-quartz-meta-arkose; Hothouse Fm.

fine-grained quartz-muscovite-cross-biotite schist; Hothouse Fm,
fine-grained biotite-feldspar-quartz meta-arkose; Dean Fm.
fine-grained biotite-feldspar-quartz meta-arkose; Dean Fm.
fine-grained quartz-muscovite-cross-biotite schist; Dean Fm.
medium-grained quartz-muscovite-cross-biotite schist; Dean Fm.
medium-grained quartz-muscovite-cross-biotite schist; Dean Fm.
medium-grained kyanite-quartz-muscovite-cross-biotite schist; Dean Fm.
medium-grained quartz-muscovite-cross-biotite schist, Dean Fm.
fine-grained biotite-feldspar-quartz meta-arkose; Dean Fm.
medium-grained feldspar-quartz meta-arkose; Dean Fm.,

medium-grained granular feldspar-quartz meta-arkose; Dean Fm.
fine-grained biotite schist; Hothouse Fm.

medium-grained garnet-quartz-muscovite-cross-biotite schist; Dean Fm.
medium-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm.
medium-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm.
sheared coarse quartz-pebble conglomerate; Hothouse Fm.
medium-grained quartz-muscovite-cross-biotite schist; Hothouse Fm,
fine-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm.
medium-grained garnet-quartz-muscovite-cross-biotite schist; Dean Fm.
very fine-grained biotite schist; Hothouse Fm.

fine-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm.
medium-grained garnet-quartz-muscovite-cross-biotite schist; Dean Fm.
coarse quartz-pebble conglomerate with fine-grained biotite matrix;
Dean Fm.

fine-grained quartz-biotite schist with thinly interbedded biotite
layers; Dean Fm.

vein quartz

altered medium-grained biotite-feldspar-quartz meta-arkose; Dean Fm.
medium-grained granular feldspar-quartz meta-arkose; Dean Fm..
fine-grained biotite-feldspar-quartz meta-arkose with small (<.1 cm)
feldspar clasts; Hothouse Fm,

fine-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm.
medium-grained quartz-muscovite-cross-biotite schist; Hothouse Fm.
medium-grained biotite-muscovite schist; Hothouse Fm.

coarse quartz-pebble conglomerate with fine-grained biotite matrix;
Dean Fm,

medium-grained conglomerate of quartz and feldspar clasts (up to .4 cm)
in fine-grained biotite matrix; Dean Fm.

medium-grained granular feldspar-quartz meta-arkose; Dean Fm.
fine-grained biotite-feldspar-quartz meta-arkose; Hothouse Fm.

very fine-grained biotite schist; Hothouse Fm.



GR564 highly altered medium-grained biotite-feldspar-quartz meta-arkose; Dean Fm.

GR566 medium-grained hornblende~quartz-feldspar intrusive rock; trondhjemite
GR701 fine-grained biotite-feldspar-quartz meta-arkose; Dean Fm.

GR703 fine-grained biotite-feldspar-quartz meta-arkose; Dean Fm.

GR704 medium-grained quartz-biotite schist; Hothouse Fm.

GR706 medium-grained quartz-muscovite-cross-biotite schist; Hothouse Fm.

GR709 very fine-grained quartz-biotite schist; Hothouse Fm.

GR712 medium-grained garnet-quartz-muscovite-biotite schist; Hothouse Fm.

GR713 fine-grained quartz-biotite schist; Hothouse Fm.

GR714 fine-grained quartz-muscovite-biotite schist; Hothouse Fm.

GR715 fine-grained quartz-muscovite-biotite schist; Hothouse Fm.

GR720 vein quartz

GR722 medium-grained muscovite-biotite schist; Dean Fm.

GR724 fine-grained bijotite-feldspar-quartz meta-arkose; Dean Fm.

GR728 medium-grained garnet-quartz-muscovite-cross-biotite schist; Dean Fm.
GR729 fine-grained biotite-feldspar-quartz meta-arkose; Dean Fm.

GR730 medium-grained garnet-quartz-muscovite-cross-biotite schist; Hothouse Fm.
GR733 medium-grained garnet-quartz-muscovite-cross-biotite schist; Hothouse Fm.
GR738 fine-grained biotite schist; Hothouse Fm.

GR741 fine-grained biotite~-feldspar-quartz meta-arkose; Hothouse Fm.

GR742 fine-grained quartz-biotite schist; Hothouse Fm.

GR800 medium-grained garnet-quartz-muscovite-cross-biotite schist; Hothouse Fm.
GR802 vein quartz

GR803 very fine-grained biotite schist; Dean Fm.

GR804 altered biotite-feldspar-quartz meta-arkose; Dean Fm,

GR807 altered quartz-muscovite-cross-biotite schist; Hothouse Fm.



TABLE 2.
GEOCHEMICAL ANALYSES

Iron, magnesium, calcium and titanium are reported in percent; all
other elements are given in parts per million. Letters below the element
symbols indicate the method of analysis: s - six-step semiquantitative
spectrographic method; a - atomic-absorption. Other symbols in the table
are: N - not detected; < - amount detected is less the the lowest limit
of determination, which is figure shown; > - amount detected is greater
than the highest 1imit of determination, which is figure shown. The
table is divided into five sections by sample type, with sample type
labels shown in parentheses: rocks (R), soils (S), grab stream sediments (SS),
minus 200-mesh fraction of bulk stream sediments (LS), and panned
concentrates (PC).

Soils: Elements looked for spectrographically but not found, except as noted,
and their lower 1imits of determination in ppm (value in parentheses): Ag
(0.5); As (200); Au (10); Bi (10); Cd (20); Sb (100); Sn (10) except

GR110S and GR727S which are reported as 10; W (50) except GR429S which is
reported as <50; and Th (100).

Grab sample stream sediments: Elements looked for spectrographically but not
found, except as noted, and their lower limits of determination, in ppm (value
in parentheses): Ag (0.5); As (200); Au (10); Bi (10); Cd (20); Mo(5); Sb
(100); Sn (10) except GR734SS (reported as 15); Th (100); and W (50).

Bulk stream sediments: Elements looked for spectrographically but not found,
except as noted, and their lower 1imits of determination, in ppm (value

in parentheses): Ag (0.5); As (200); Au (10); Bi (10); Cd (20); Mo (5);

Sb (100); Th (100); and W (50).

Panned concentrates: Elements looked for spectrographically but not found,
except as noted, and their lower 1imits of determination, in ppm (value

in parentheses): Ag (1.0); As (500); Au (20); Bi (20); Cd (50); Mo (10);
Sb (200); Sn (20) except GR644PC (reported as 300), GR661PC (150), GR827PC
(70) , GR836PC (200), and GR839PC (150); Th (100); and W (50).

Rocks: Elements looked for spectrographically but not found, except as noted,
and their Tower 1imits of determination, in ppm (values in parentheses):

Ag (.05); As (200); Au (10); Bi (10); Cd (20); Mo (5), except GRI36R,

GROSOR, GR213R, GRZ238R, GR441R, and GR739R, reported as 10, 5, <5, 30,

7, and 10 respectively; Sn (10) except GR8BOOR, GR238R, GR259R, GR431R,

and GR439R , reported as 10, 10, <10, 10, and 15 respectively; Th (100);

and W (50).

Samples analyzed for gold by atomic absorption (lower 1imit of detection
.05 ppm): 1I1IR, 201IR, 203R, 204R, 206R, 248R, 249R, 250R, 251R, 252R, 253R,
254 R, 001SS, 115SS, 601SS, 605SS, 608SS, 611SS, 663SS.
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