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Carl L. Long

Introduction
During the summer of 1978, a gravity suirvey was conducted on the Big
Snowy Mountains Wilderness Study Area, Montana (fig. 1) These data provided
information on the supsurface geology and structural relationships, and how
they relate to the oil, gas, and mineral-resource potential of the Big Snowies
Wilderness and Cortiguous RARE II study areas.
- Data Collection
During August 1978, approximately 180 gravity stations were established
by motor vehicle and foot traverses. Gravity measurements were made witn
Worden gravity meter number 521. The stations were referenced to base station
ACIC 2017-0 of the International Gravity Standardization Net, 1971 (Defense
_Mapping Agency Aerospace Center, 1974) at Lewistown, Montana. Three temporary
bases were established close to the working area and were tied to the
Lewistown base station. Vertical and horizontal positions of the stations
north of Latitude 46°45’N. are from control on topographic maps at a scale of
1:24,000. South of Latitude 46°45°N., where maps are of unsuitable scale,
vertical and horizontal positions were deterﬁined by photogrammetric methods,

supplemented whenever possible by topographic surveys.
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Figure 1. - Area of gravity survey
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Data Compilation

The gravity data listed in table 1 were reduced by means of a‘digitel
computer program by G. I. Evenden and R. R. Wahl (unpublished). Gravity-meter
readings were converted to observed gravity, based on the Internation:zl
Gravity Standardization Net 1971 base values. The Geodetic Reference S&stem
1967 formula (International Association of Geodesy, 1967) was used to compute
theoretical gravity. Terrailn corrections to 167 km were made for ail stations
from Zone A by a method described 'by Ploufs (1976). In areas of steeo
t;pographic relief, corrections were made by hand through Zone F on1§ (Hammer
1939); these were used in place of A through F =zones calculated by the
computer. Terrairn correction varied from 0.23 milligals (mgal) near the towa
of Moore to 26.85 mgal on top of Greathouse Peak.

Average rock densities of 2.67 and 2.00 grams per cubic centimeter were

assumed for reducing the data to the two complete Bouguer anomalies in table l.
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Explanation of headings on table 1:
station identification
proj.
sta. id.

locations

latitude
longitude

elev
st
gravity
observed
4 theoretical
corrections
terrain
Bouguer
curv
special
anomalies .
free-air

complete Bouguer

Project name.

Gravity stetion number.

North latitude,
of minutes.
West longitude, in degrees, minutes,
and hundredths of minutes.’

Station elevation.

State in which station is located.

Observed gravity, in milligals.

Theoretical gravity.

Terrain correction, in milligals.
Bouguer correction.
Curvature correction, in milligals.

Not used.

Free-air anomaly, in milligals.

Complete Bouguer anomaly, in milligals for assumed

average density of 2.67 g/cm3 and 2.00 g/cm3.

in degrees, minutes, and hundreths
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