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Abstract

Semiquantitative emission spectrographic analyses for 64 elements on 62
stream sediment and 71 rock samples from Mill Creek Wilderness Study area,
Giles County, Virginia, are reported here in detail. Locations for all samples
are given in Universal Transverse Mercator (UTM) coordinates. Brief descriptions
of rock samples are also included. Rocks analysed are mostly sandstone. Samples
of hematitic sandstone of the Rose Hill Formation and limonite-cemented sandstone
of the Rocky Gap Sandstone contain high values of iron; these rocks are submarginal
iron resources. Some of the same iron-rich samples have a little more barium,
copper, cobalt, lead, silver, and/or zinc then is in average sandstone, but they
do not suggest the presence of economic deposits of these metals. No other obviously
anomalous values related to mineralized rock are present in the data.

Introduction

The analyses reported in this open-file report are on samples from the Mill
Creek Wilderness Study area and vicinity, Giles County, Virginia, collected by
M.P. Foose, F.G. Lesure, D.R. McQueen, P.L. Weis, and Helmuth Wedow in April,
1975. The samples include 62 stream sediments from the study area and vicinity,
and 71 rock samples. The rock samples, which are described briefly, are for the
most part chip samples of representative materials collected from outcrop or
road cut. A few are composite samples of representative float material. Some of the
rock is partly weathered, but the freshest material available was generally sampled.

Sample locations and discussion of the results of the analytical work are
given by Lesure and others (19738).

Rock samples

Sample No. Description
VMC 001 Chip sample, 5 m, iron-rich, fine- to coarse-grained

sandstone, limonite matrix and thin veins; upper part
of Rock Gap Sandstone.

VMC 002 Chip sample, 5 m, iron-rich, porous fine-grained sandstone;
lower part Rocky Gap sandstone. Specific gravity (Sp. G.) 2.6.

VMC 003 Chip sample, 1.5 m, clean, fine-grained, well sorted,
white sandstone, minor iron stain; Tuscarora Quartzite.

VMC 004 Dark grayish red, fine grained, hematitic sandstone;
near base of Rose Hill Formation. Sp. G. 3.12.



VMC 005

VMC 006

VMC 007
VMC 008
VMC 009
VMC 011
VMC 012
VMC 013
VMC 014
VMC 016
VMC 017
VMC 018
VMC 019
VMC 020
VMC 021

VMC 022

VMC 023

Grayish white, medium grained, friable, sandstone,
minor iron stain; Keefer Sandstone.

Chip sample, .6 m, dark-grayish-red, hematitic sandstone,
contains clay galls; 3 m above base of Rose Hill Formation.
Sp‘ G. 2.90.

Chip sample, 9 m, white, medium-grained, sandstone;
Tuscarora Quartzite.

Chip sample, 4.8 m, dark-grayish-red, hematitic sandstone,
pale-red clay galls; Rose Hill Formation. Sp. G. 2.96.

Fine- to coarse-grained, hematitic sandstone, above
sample 008; Rose Hill Formation. Sp. G. 2.86.

Pale-red, medium- to ffne-grained sandstone; upper
part of Juniata Formation.

Chip sample, 3 m, sandstone, minor iron stain; near
top of Tuscarora Quartzite.

Chip sample, 1.6 m, grayish-brown, very fine-grained
sandstone, shaly; upper Juniata Formation.

Chip sample, 0.6 m, reddish-brown, fine-grained sandstone,
near middle Juniata Formation.

Chip sample, I m, pale-red, iron-stained sandstone,
friable; Keefer Sandstone.

Chip sample, white, conglomeratic sandstone; base
of Tuscarora Quartzite.

Chip sample, 3 m, fine-grained, iron-stained sandstone;
upper Tuscarora Quartzite,

Chip sample, light-grayish-red, very fine-grained sandstone;
Juniata Formation.

Chip sample, 1.3 m, very pale-orange, very fine-grained
sandstone; Upper Tuscarora Quartzite.

Medium-grained, hematite sandstone; lower Rose Hill
Formation.

Chip sample, 1.2 m, dark-grayish-red, fine-grained,
hematitic sandstone, minor clay galls; Rose Hill Formation.
SPQ Gl 2.74.

Chip sample, 1 m, grayish-red, , very fine-grained,
cross-bedded, sandstone; upper Juniata Formation.



VMC 024

VMC 025

VMC 026

VMC 027

VMC 028

VMC 029

VMC 030

VMC 031

VMC 100

VMC 101

VMC 102

VMC 103

VMC 104

VMC 107

VMC 108

VMC 109

Chip sample, 1 m, yellowish-gray, quartz conglomerate;
lower Tuscarora Quartzite.

Chip sample, 1 m, grayish-red, feldspathic, fine-grained
sandstone; Juniata Formation.

Chip sample, 1 m, iron-stained, fine-grained conglomerate;
lower Tuscarora Quartzite.

Chip sample, 1 m, grayish-orange, fine-grained sandstone;
upper Juniata Formation.

Chip sample, 0.6 m, pale-yellow-brown, fine-grained
conglomerate; lower Tuscarora Quartzite.

Chip sample, 0.6 m, pale-orange, very fine-grained
sandstone; upper Tuscarora Quartzite.

Chip sample, yellowish-orange, conglomerate; lower
Tuscarora Quartzite.

Chip sample, 0.3 m, dark-grayish-red, hematitic sandstone,
contains clay galls; lower Rose Hill Formation. Sp. G. 2.99.

Chip sample, 3 m, medium- to coarse-grained, limonite-
cemented sandstone; Rocky Gap Sandstone.

Chip sample, 1.5 m, white, fine-grained, iron-stained
sandstone; Keefer Sandstone.

Chip sample, 1.5 m, dark-grayish-red, fine- to coarse-
grained, hematitic sandstone; upper Rose Hill Formation.
Sp. G. 2.98.

Chip sample, 0.6 m, white, fine-grained, quartz sandstone,
minor dark minerals; Keefer Sandstone.

Chip sample, 1.5 m, grayish-red, medium-grained, hematitic
sandstone, minor clay galls, cross-bedded; upper Rose
Hill Formation. Sp. G. 2.74.

Chip sample, 1.5 m, pale-orange, very fine-grained,
sandstone; upper Tuscarora Formation.

Chip sample, 1.5 m, light-gray, very fine-grained, sandstone;
upper Tuscarora Formation.

Chip sample, 3 m, pale-red, very fine-grained sandstone;
upper Tuscarora Formation.



VMC 110

VMC 111

VMC 112

VMC 113

VMC 114

VMC 115

VMC 116

VMC 117

VMC 118

VMC 119

VMC 120

VMC 127

VMC 200

VMC 207

VMC 300

VMC 30!

Chip sample, 3 m, dark-grayish-red, fine-grained, hematitic
sandstone; lower Rose Hill Formation, 6 m, above base.
Sp. G. 2.92.

Chip sample, 0.6 m, cross-bedded, slabby, hematitic
sandstone, minor shale chips; Rose Hill Formation.
Sp. G. 2.81'

Chip sample, 1.5 m, limonite-cemented, brecciated
sandstone; Keefer Sandstone.

Chip sample,3 m, yellowish-gray, very fine-grained
sandstone, minor dark minerals; Tuscarora Quartzite.

Chip sample, 3 m, pinkish-gray, fine-grained sandstone;
Tuscarora Quartzite.

Composite sample, float from 2 m zone, limonite-cemented
sandstone; Rose Hill Formation(?). Sp. G. 3.32.

Chip sample, 1.5 m, light-gray, very fine-grained, sandstone,
Tuscarora Quartzite.

Chip sample, 1.5 m, interlayered fine- to coarse-grained,
hematitic sandstone, small clay lenses and pebble conglo-
merate; Rose Hill Formation. Sp. G. 2.89.

Chip sample, 3 m, white, poorly sorted, fine- to coarse-
grained, iron-stained sandstone; crossbedded; Keefer
Sandstone.

Chip sample, 1.5 m, limonite-cemented, dark-grayish-
red, fine- to very coarse-grained sandstone; Rocky
Gap Sandstone. Sp. G. 2.81.

Chip sample, 1.5 m, limonite-veined, fine-grained hematitic
sandstone; Rose Hill Formation. Sp. G. 3.1.

Chip sample, 1.2 m, grayish-red, shaly sandstone; Rose
Hill Formation.

Chip sample, moderate-red-brown, limonite-cemented,
porous sandstone; Rocky Gap Sandstone.

Chip sample, grayish red, hematitic sandstone, minor
pale-red, clay galls; Rose Hill Formation. Sp. G. 2.07.

Chip sample, 0.3 m, limonite-cemented sandstone;
Rocky Gap Sandstone.

Chip sample, 2.5 m, medium- to coarse-grained, limonite-
cemented sandstone; Rocky Gap Sandstone. Sp. G. 2.71.



VMC 305

VMC 312

VMC 400

VMC 401

VMC 402

VMC 403

VMC 405

VMC 406

VMC 408

VMC 410

VMC 412

VMC 414

VMC 416

VMC 417

VMC 420

VGM 101

VGM 102

VGM 103

Chip sample, dark-grayish-red, hematitic sandstone,
red clay galls; Rose Hill Formation.

Chip sample, grayish-red, limonite-cemented sandstone;
Rocky Gap Sandstone.

Chip sample, 2 m, moderate-red, limonite-cemented,
friable sandstone; Rocky Gap Sandstone.

Chip sample, limonite-cemented sandstone and grayish-
brown, layered limonite cavity filling; Rocky Gap Sandstone.

Chip sample, pinkish-gray, well-sorted, very fine-grained,
sandstone Keefer Sandstone.

Composite sample, float, medium- to coarse-grained,
hematitic sandstone; Rose Hill Formation. Sp. G. 3.16.

Chip sample, light-gray, iron-stained, very fine-grained,
sandstone; Tuscarora Quartzite.

Chip sample, grayish-red, hematitic sandstone; Rose
Hill Formation. Sp. G. 2.63.

Chip sample, white, fine-grained sandstone; Keefer
Sandstone.

Chip sample, grayish orange, friable sandstone; Keefer
Sandstone.

Chip sample, dark grayish-red, fine-grained, hematitic
sandstone; 2-3 m below top of Rose Hill Formation.

Chip sample, white, speckled brown, very fine-grained,
sandstone; upper Tuscarora Quartzite.

Chip sample, light-gray, speckled brown, very fine-grained
sandstone; Keefer Sandstone.

Chip sample, light-yellowish-gray, very fine-grained
sandstone; Keefer Sandstone.

Chip sample, grayish-red, slabby sandstone; Juniata Formation.

Chip sample, 0.3 m, medium-gray, poorly sorted, fine-
to coarse-grained sandstone, minor pyrite. Keefer
Sandstone on U.S. 460 at Gap Mountain.

Chip sample, 5 m, light gray, fine- to coarse-grained
sandstone, minor pyrite; lower Keefer sandstone on
U.S. 460 at Gap Mountain.

Chip sample, 1 m, dark-grayish-red, fine- to medium-
grained, hematitic sandstone; Rose Hill Formation on
U.S. 460 at Gap Mountain.



Analytical techniques

The stream sediment samples were dried and sieved in the laboratory; the
minus 80-mesh fraction was pulverized and used for analyses. The rock samples
were crushed and split.

The semiquantitative emission spectrographic analyses were made using
computerized equipment. This method permits a rapid electronic recording on
magnetic tape of the optical transmissions of all lines in a spectrogram. The
tape is read by a computer which has been programmed to determine the concentrations
of 64 elements. The standard deviation of any single answer should be taken as
plus 50 percent and minus 33 percent. The third significant figure, when reported,
appears solely for programming convenience and should not be used in publications.

All the samples were also tested for gold by a combined fire assay-atomic
absorption method in the U.S. Geological Survey laboratories, Reston, Va., by
Herbert Kirschenbaum and B.A. McCall. No gold was detected at a limit of detection
of 0.05 parts per million (ppm) Au.

Explanation of table

The X and Y coordinates are Universal Transverse Mercator (UTM) grid,
zone 17. The X coordinate is the easting value; the Y is the northing. Symbols
used include: S, semiquantitative spectrographic analysis, <, less than lower limit;
>, greater than upper limit; .0 interference for an element which cannot be resolved
by any routine method. The limits apply under ideal conditions, and in some cases
interferences will narrow the limits. All data are in parts per million (ppm) except
where indicated in percent (%). Elements looked for but not found and the lower
limit of determination:

Rocks.--As(<683) except VMC 120--84, VMC 312--288; Au(<1l0); Bi(<4.6)
except VMC 031--7.4; PA(<0.68); Pt(<6.8); Sb(<68); Sn(<1l4); Te(<464);
U(<147); W(<10); Ge(<3.1l) excent VMC 001--4.2, VMC 312--3.5; VMC 401--
8, VMC 403--3.9; In(<4.6); Re(<10); Ta(<464); T1(<4.6); Nd(<68; <100);
Thb (<10); Ho(<3.1l; <10) except VMC 117--15; VMC 406--11, VMC 412--19,
VGM 103--12; Tm(<3.1) excent VMC 028--3.3, VMC 118--3.5; VGM 101--4.1;
Ir(<3.8); 0s(<6.8); Rh(<0.68); Ru(<0.68; <1); and Cd(<10) except VMC 024--18.

Stream sediments.--Ag(<0.46) excevt VMC 311--0.9; As(<68); Au (<10);
Bi(<4.6); Cd(<10); PA(<D.68); Pt(<6.8); Sb(<68); Sn(<1l4); Te(464);
W(<10); Ge(<3.1); Hf(<21); In(<4.6); Re(<10); Ta(<464); T1l(<4.6);
Tb(<10); Ho(<3.1l; <10); Tm(<3.1l) excent VMC 311--3.2; Lu(<3.1) excent
VMC 213--4.3; Ir(<6.8); O0s(<6.8); Rh(<0.68; <3.1); and Ru(<0.68).

Reference cited

Lesure, F.G., Williams, B.B., and Dunn, M.L., Jr., 1978, Mineral resources of the
Mill Creek, Mountain Lake, and Peters Mountain Wilderness Study Areas,
Craig and Giles Counties, Virginia, and Monroe County, West Virginia:
U.S. Geol. Survey Open-File Report, OF 78-1076.
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