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Introduct ion

The Uilderness Act (Public Lau 88-577, Sept. 3, 1964) and 
related acts require the U.S. Geological Survey (USGS) and the 
U.S. Bureau of Mines to survey certain areas on Federal lands to 
determine the mineral resources, if any, that may be present. 
One of the programs organized within the USGS to comply uith 
these obligations is the Conterminous United States Mineral 
Appraisal Program (CUSMAP). In 1984, the Greenville 1° by 2° 
quadrangle uas chosen as a neu start in the CUSMAP series, 
largely on the basis of historical mining activity (principally 
gold). The quadrangle covers the uestern extremities of South 
Carolina, a small sliver of the south-central edge of North 
Carolina, and the northeastern corner of Georgia (Figure 1). It 
is bounded by latitudes 34° to 35° N and longitudes 82° to 84° U. 
This report presents part of the geophysical component of uork 
undertaken by the USGS to evaluate the mineral-resource potential 
of the Greenville 1° by 2° quadrangle.

One of the tasks undertaken as part of the Greenville CUSMAP 
Project uas to assemble aeromagnetic and gravity data of the 
quadrangle. These data uill be used to provide information on 
lithologies and structures that might underlie the quadrangle, 
especially those that might control the emplacement of mineral 
deposits. Data acquisition uas undertaken in tuo stages, 
compilation of existing data and collection of neu data*

Data Col 1ect ion

Original gravity data covering the area uere obtained from 
the Defense Mapping Agency (DMA) and supplemented uith many 
additional stations including some acquired by the authors. The 
University of South Carolina ADCOH (Appalachian Ultradeep Core 
Hole) project, focused primarily on the uestern reaches of the 
state of South Carolina and northeastern Georgia, and provided 
the largest single block of additional stations (Long and others, 
1976a; R.T. Uilliams, unpublished data, 1986). The Georgia 
Institute of Technology added a block of stations acquired as 
part of several studies, including a regional geophysical mapping 
program (Long, 1972), the Clark Hill Reservoir project (Long and 
others, 1976b) and a program to map buried structures along the 
COCORP (Corporation for Continental Reflection Profiling) seismic 
profile (Cook and others, 1979; Cook and others, 1981) crossing 
the quadrangle. USGS stations uere acquired during the 1984 and 
1985 field seasons.

Gravity observations in all cases uere made using LaCoste- 
Romberg gravity meters G-159 and G-695. The gravity stations 
uere referenced to DMA base stations at the Elberton County 
courthouse in Elberton, Georgia (ELB-C), and the Pickens County 
courthouse in Pickens, South Carolina (PIC), uhich are part of 
the Uorld Gravity Net (Jablonsky, 1974) and referenced to the 
International Gravity Standard Net 1971 gravity datum (MorelH, 
1974). Additional bases uere set by the USGS and tied to these



primary bases, and their descriptions constitute a separate 
report (Ulynn, 1986). Gravity loops uere started and closed daily 
by making repeat observations at the primary or secondary bases. 
Access in all cases uas by vehicle along highuays and secondary 
roads, or by backpack in areas uhere vehicular access uas not 
feasible. All data collected until March 1936, from all sources, 
is included in the Appendix.

Elevation Control

Station elevations uere obtained from benchmarks or spot 
elevations on 1:24,000-scale and 1:62,500-scale U.S.G.S. 
topographic maps. The uncertainties of elevations based on 
benchmarks is assumed to be 0.5 ft (0.15 m). For spot elevations 
in black, on 1:24,000-scale maps uith 40-ft contour interval, the 
uncertainty is assumed to be 3 ft (1 m). At a density of 2.67 
gm-crrf 3 , this elevation uncertainty translates to a maximum 
uncertainty in the Bouguer anomaly value of 0.18 milligals 
(mGals).

Errors in the estimation of terrain corrections give rise to 
the largest uncertainty in complete Bouguer anomaly values. 
Computer-generated terrain corrections in mountainous areas like 
the northuestern corner of the Greenville 1° by 2° quadrangle are 
generally thought to be accurate to uithin 1 mGal. In most of 
the rest of the quadrangle, they should be accurate to uithin 0.5 
mGals.

Data Reduction

Computer programs existing on the USGS (Reston) Digital 
Equipment Corporation VAX 11-730 computer system uere used to 
obtain principal facts and terrain-corrected gravity values. A 
USGS program uritten by M. Uebring and R. Uahl uas used to reduce 
gravity meter-readings to observed gravity values by calculating 
and correcting for earth-tide and linear meter-drift. The datum 
of observed gravity uas IGSN-71 (Morelli, 1974) The 
theoretical gravity value uas calculated using the 1967 formula 
of the Geodetic Reference System (International Association of 
Geodesy, 1971). Mathematical equations are given in Cordell 
(1932).

Terrain corrections uere computed using a program by USGS 
program uritten by R.H. Godson, uhich corrects for the gravity 
effects of terrain from each station to a radius of 166.7 km auay 
using the method of Plouff (1977). Godson's program also 
calculates earth-curvature corrections and complete (terrain- 
corrected) Bouguer gravity anomaly values. These computed 
terrain corrections use mean-elevation data digitized on a 30- 
second grid for corrections from the station to 5 km, a 1-minute 
elevation grid for corrections from 5 to 21 km, and a 3-minute 
elevation grid for corrections from 21 to 166.7 km. Densities of 
2.67 and 2.75 gm-crrf 3 uere used to calculate terrain corrections. 
The corrections and gravity anomaly values are listed in the 
Appendix.
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Appendix A* PRINCIPAL FACTS OF THE GRAVITY DATA 

Explanation of the headings:

Ident ificat ion 
STA-ID

Locat ion
LATITUDE
LONGITUDE
ELE

Gravity
OBSERVED 
THEORETICAL

Correct ions 
TERRAIN 
BOUGUER 
CURV 
SPECIAL

Anomalies
FREE-AIR 
COMPLETE

Gravity station ID number

North latitude in degrees,
Uest longitude in degrees,
Station elevation in feet

decimal 
decimal

mi nutes 
mi nutes

BOUGUER

Observed Gravity in mGals 
Theoretical gravity in mGals

Terrain corrections in mGals 
Simple Bouguer correction in mGals 
Curvature correction in mGals 
Not used in this survey

Free-air anomaly in mGals
Complete Bouguer anomaly in mGals for
each designated density.
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