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Introduction

Geochemical analyses of 85 heavy-mineral concentrate samples
taken from streams in three selected areas in Greenville and
Laurens Counties, S.C., are given in this report. The northern-
most of the three areas is located near Greenville, S.C. (41
samples), the next study area to the south is near Simpsonville,
S.C. (39 samples), and the southernmost study area is near
Hickory Tavern, S.C. (7 samples) (figs. 1 and 2). The three
areas were selected for sampling on the basis of a previous
reconnaissance study, which reported anomalously high amounts of
tin in those areas (Jackson and Moore, 1992). Detailed sample
location maps, drainage basin maps, statistical evaluations, and
discussions concerning the data are found in Jackson (1992).
These data supplement an assessment of the Greenville 1° x 2°
quadrangle prepared under the Conterminous United States Mineral
Resource Assessment Program (CUSMAP) of the U.S. Geological
Survey (Lesure and others, in prep.).

The samples analyzed in this study represent the heavy
resistate minerals derived from a variety of rock types of the
Inner Piedmont thrust stack of South Carolina. Within the Paris
Mountain study area, rocks of the Paris Mountain thrust sheet
predominate, consisting of a biotite-muscovite-sillimanite
schist, and lenses of fine- to medium-grained biotite granite
gneiss. The biotite granite gneiss within the Paris Mountain
study area contains extensive zones of pegmatitic and leucograni-
tic phases. Gneissic biotitic granites of the Six Mile thrust
sheet occur in the northwestern part of the Paris Mountain study
area. In the northwestern part of the Simpsonville study area,
within the Paris Mountain thrust sheet, the rocks are mostly a
biotite-muscovite-sillimanite schist containing lenses of biotite
granite gneiss. In the southeastern part of the Simpsonville
study area, within the Laurens thrust sheet, occur various inter-
layered biotite gneisses and biotite granite gneisses, and minor
amphibolite. The Hickory Tavern study area contains interlayered
biotite gneiss, granite gneiss and amphibolite of the Laurens
thrust sheet. The geology as described here generally follows
that of Nelson and others (1987, 1989). ‘

i
Sample collection and preparation

The concentrates analyzed in this study were collected by
John C. Jackson and William J. Moore of the U.S. Geological
Survey in March 1987. Samples were obtained by panning two



brimful 16-inch gold pans of sand and gravel collected from the
riffles of active streams. The panned materials were further
concentrated in the laboratory by standard means of heavy-liquid
separation using bromoform (specific gravity 2.85) and by
magnetic separation using a Frantz Isodynamic separator. This
process resulted in a high-density, non-magnetic, heavy-mineral
concentrate for spectrographic analysis.

Analytical method

The high-density, non-magnetic fractions of the concentrates
were analyzed for 31 elements using a six-step, semi-quantita-
tive, emission spectrographic method (Grimes and Marranzino,
1968). This spectrographic method reports values, in percent or
parts per million (ppm), as one of six steps per order of magni-
tude (1, 0.7, 0.5, 0.3, 0.2, 0.15, and multiples of 10 of these
numbers), and these values are the approximate geometric
midpoints of the concentration ranges whose boundaries are 1.2,
0.83, 0.56, 0.38, 0.26, 0.18, 0.12, etc. The analytical uncer-
tainty of the method is #*1 reporting interval 83 percent of the
time and *2 reporting intervals 96 percent of the time (Matooka
and Grimes, 1976).

The lower limits of detection, or first reporting interval,
for elements reported in percent are as follows: Fe(0.1),
Mg(0.05), Cca(0.1), and Ti(0.005). The lower limits of detection,
or first reporting interval, for elements reported in parts per
million are as follows: Ag(1l), As(500), Au(20), B(20), Ba(50),
Be(2), Bi(20), cd(50), Co(10), Cr(20), Cu(l0), La(50), Mn(20),
Mo(10), Nb(50), Ni(10), Pb(20), Sb(200), Sc(10), Sn(20), Sr(200),
Th(200), V(20), W(100), Y(20), Zn(500), and 2r(20).
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three study areas described in this report. Modified from
Nelson and others (1987).
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