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WILSON AND DANIELS—PRELIMINARY SIMPLE BOUGUER GRAVITY.
CHARLOTTE 1 X 2° QUADs, NORTH CAROLINA AND SOUTH CAROLINA

The gravity map of the Charlotte 1 x 2 degree quadrangle
(plate 1) was compiled from 2997 gravity measurements, of |
which 1286 were made by the senior author in 1977, and the |
remainder were obtained from previous published reports (see
figure 1, table 1). Surveyed road intersections obtained from
U.S. Geological Survey 7.5-minute topographic maps provided
the bulk of the reference elevations for the new measurements.
These elcvations .have a claimed accuracy of t 0.3 m (¥ 1 foot)
and result in a possible Bouguer gravity error of t 0.06

millgalsdue to elevation uncertainty. The accuracy of. the g3

data from the other sources is unknown. Reading accuracy of :
the gravity meter is 0.01 milligals. Each day's measurements
were tied to a series of local base stations which, in turn,
were tied to National Gravity Network Station ''Charlotte A"
(Dept. of Defense Ref. no. 2096-1, Defense Mapping Agency,

1970) at the University of North Carolina at Charlotte with

a value of 979,728.06 mgls, adjusted to conform to the 1971
International Gravimetric Net (Morelli, 1974).

The field measurements were reduced by computer using a
program that corrects for earth tides and instrument drift.
Latitude corrections are based on the 1967 International
Gravity Formula (Internat. Assoc. of Geodesy, 1971). A
Bouguer density of 2.67 gm/cc was used on all stations, and
no terrain corrections were made because the topographic
effect is neglegible for most of the map area. However, in
the mountainous northwest corner of the map (lat 35° 45' to
36° 00' N; long 81° 45' to 82° 00'W), where elevation control
is poor, terrain corrections for stations may be as high as
1.98 milligals.

~ "Regional Gravity

The major feature of the gravity field in the Charlotte
1 x 2 degree quadrangle is a segment of a northeast-trending
gravity gradient that extends the full length of the Appala-
chian orogen from Newfoundland to Alabama (Woollard and
Joesting, 1964; Haworth, 1978). The gravity gradient lies
between a deep low on the NW and a plateau of higher values
to the southeast and probably separates crustal terranes of
markedly different coppositions. Within the quadrangles,
superimposed on the gradient, are major anomalies caused by
shallower exposed rocks of the Piedmont.

Correlation of Geology and Gravity

Most of the Charlotte 1 x 2 degree quadrangle is located
within the Piedmont province and contains four of the major
Piedmont litho-tectonic belts (see fig. 2). Small parts of
the Brevard fault zone and the Blue Ridge are located in the
northwest norner of the quadrangle, and part of the Triassic-
Jurassic Durham-Wadesboro Basin is located in the southeast
corner. -

Within the quadrangle, Bouguer gravity anomalies corre-
late well with exposed major rock units and reflect the litho-
logy and structural styles of the Piedmont belts (see fig.

3). Positive gravity anomalies generally coincide with mafic
rocks and negative anomalies generally coincide with felsic
rocks. Other geophysical data support these anomaly-rock
relationships. Aeromagnetic highs generally coincide with
mafic igneous rocks (U.S. Geological Survey, 1977a, 1977c,
1977f, 1978¢c) and aeroradiocactivity highs generally occur

over potassium-rich felsic rocks (U.S. Geological Survey, 1977b,

1977d, 1977e, 1978a, 1978b).

Slate belt. The Slate belt is characterized by an un-
dulating anomaly pattern that reflects the open folds in the
metasedimentary and metavolcanic rocks in the southeastern
part of the map. The broad 30 mgl high, which peaks at S
(fig. 2) in eastern Davidson County (Watkins and Yuval, 1966),
is part of a band of positive gravity anomalies as large as
50 mgls that lies east of the gravity gradient and extends
from Alabama to Connecticut. In Montgomery County, the broad
elliptical low at W (fig. 2) outlines felsic volcanics of the
Uwharrie formation and emphasizes the structure of the Troy
anticline (Conley and Bain, 1965). Part of the Slate belt-
Charlotte belt boundary coincide with the Gold Hill-Silver
Hill faults system. This fault”?§\expressed on the map by a
series of small low-amplitude anomalies with flat eastern
sides in eastern Cabarrus and Rowan Counties.

Charlotte belt. The Charlotte belt has a knobby anomally
pattern caused by numerous large granitic and gabbroic stocks.
Major plutons in the belt have been listed by Butler and
Ragland (1969).

Metamorphosed granitic plutons of the Salisbury group
413-386 m.y.-old (Butler and Fullagar, 1978) are concentrated
along the eastern part of the belt. These plutons Southmount-
A, Salisbury-B, and Gold Hill-C are characterized by low-
amplitude gravity lows, aeromagnetic lows, and aeroradio-
activity highs (U.S. Geological Survey, 1977a, 1977b). The
low amplitudes of these 4-6 mgl gravity anomalies and the
magnitude of density contrast between mafic volcanics and
adamellite suggest plutons of limited thickness. Anomaly D,
directly south of the Salisbury pluton (Morgan and Mann, 1964),
is caused by a similar adamellite body (Goldsmith and others,

1978).

A western group of 325-265 m.y.-old, post-metamorphic
granitic plutons (Fullagar and Butler, 1979) forms a line of
large high-amplitude gravityf@lows (Churchland-G, Landis-H,
Clover-K, York-L) in the cenffral and western parts of the belt.
These plutons elso have assodfiated aeromagnetic lows and very
high aeroradioactivity anomallies. Two significant gravity
lows along this line at Berryhill (J) and Huntersville (1)
have associated aeroradiocactivity lows, but the gravity low
at Huntersville (I) is not correlated with exposed granitic
rock. The geophysical features found at Huntersville are
similar to *those of potassium-poor, felsic plutons at F
(Morgan @nd Mann, 196k, p. 150) and at Stallings (E)
(Goldsmith and others, 1978);: and the presence of a similar
subsurface pluton southwest @ Huntersville is probable.

Major positive gravity amomalies in the belt are asso-
ciated with large gabbro-metagabbro complexes. Most of these
have been discussed; the Barber and the Bear Poplar (N) by
Snyder (1963); the Concord (0) by Morgan and Mann (1964);
and the Mecklenburg (P) by Hermes (1968). The linear gravity
feature that runs from the Bear Poplar and the Barber gabbro
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