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Introduction

This report presents part of the work undertaken by the U.S. Geological 
Survey to study the subsurface structure of southwestern Wyoming. During the 
summer field seasons of 1982-84, 548 new gravity stations were established in 
Carbon, Fremont, Lincoln, Sublette, Sweetwater, and Uinta Counties, Wyoming; 
Moffat and Rio Blanco Counties, Colorado; and Daggett, Duchesne, Summit, and 
Uintah Counties, Utah. The gravity study area covers approximately 28,000 sq. 
mi (45,000 sq km) (fig. 1). This report presents the principal facts for 
these 548 new stations and includes a complete Bouguer gravity anomaly map 
(plate 1), which was compiled from these and 3,205 additional stations.

Data Collection

Gravity observations were made using LaCoste-Romberg gravity meter G-550 
and Worden meter w-177. The gravity stations were referenced to the U.S. 
Department of Defense (DOD) base at Rock Springs, which is part of the 
International Gravity Standardization Net (IGSN-71). This base, located in a 
unused storage room in an often-locked fire station, is so difficult to occupy 
that we recommend using the Nomad base set at the Nomad Motel in Rock Springs 
(Appendix A). Additional bases were set by the USGS and tied to the primary 
base, and their descriptions are found in Appendices A-C. Gravity loops were 
started and closed daily by making repeat observations at the secondary 
bases. Access was by ground traverses into the roadless areas and by vehicle 
along highways and secondary roads outside of the roadless areas.

Elevation Control

The Bouguer gravity,anomaly map contains stations between lat. 40°30'- 
42°30' N and long. 107°0 -111°0' W. Additional stations (labelled 'be') were 
collected between lat. 40°0' and 40°30' N and long. 108°45' and 109°30' W. 
These 'be' stations are listed in Appendix A but are not included in the 
Bouguer anomaly map. The station elevations were obtained from benchmarks, 
spot elevations, and section corners on 1:24,000-scale and 1:62,500-scale USGS 
topographic maps. The uncertainty of elevations based on benchmarks is 
assumed to be 0.5 ft (0.15 m). For spot elevations and section corners with 
elevations in black, on 1:24,000-scale maps with a 40-ft contour interval, the 
uncertainty is assumed to be three ft (one m). At a density of 2.67 g/cm , 
this elevation uncertainty translates to a maximum uncertainty in the Bouguer 
anomaly value of 0.18 mGals.

However, errors in the estimation of terrain corrections give rise to the 
greatest uncertainty in Bouguer values. Computer-generated terrain 
corrections in mountainous areas like southwest Wyoming are generally accurate 
to within 1 mGal, but could.exceed this in areas of extreme relief.

Data Reduction

Computer programs existing on the USGS Digital Equipment Corporation VAX 
11-750 computer system were used to obtain principal facts and terrain- 
corrected gravity values. A program written by M. Webring and R. Wahl (USGS, 
unpub. program, 1983) was used to reduce gravity meter-readings to observed- 
gravity values by calculating and correcting for earth-tide and linear meter- 
drift. The theoretical gravity value was calculated using the 1967 formula of 
the Geodetic Reference System (International Association of Geodesy, 1967).



Mathematical equations are given in Cordell and others (1982).
Terrain corrections were computed using a program by R. H. Godson (USGS, 

unpub. program, 1978), correcting for the gravity effects of terrain from each 
station to a radius 166.7 km (103.4 mi) away 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 15-second grid for 
corrections from 0 to 5 km (3.1 mi), 1-minute terrain data for corrections 
from 5 to 21 km (13.0 mi), and 3-minute terrain data for corrections from 21 
to 166.7 km (103.4 mi). A density of 2.67 g/cm was used to calculate terrain 
corrections, giving the corrections and gravity anomaly values listed in 
Appendix D.

A grid based on the Bouguer anomaly values was formed with a 2.0 km (1.2 
mi) grid spacing using program "MINC" (Webring, 1981). "MINC" forms a surface 
of minimum curvature (Briggs, 1974) through existing data points. Computer- 
plotted contour maps of the gridded data were produced using program "CONTOUR" 
(Godson and Webring, 1982), which uses a linear-interpolation technique for 
positioning contours, with optional contour smoothing using splines under 
tension. The contour maps produced for this report make use of the smoothing 
option with a spline factor of 1.5.
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Figure 1 Map showing the location of the gravity study area



GRAVITY BASE STATION 
U.S. GEOLOGICAL SURVEY -

STATE/COUNTRY , 
Wyoming *

NEAREST TOWN 

Atlantic City

ELEVATION 
8020 ft (2444.5 m)

DATE

7/RA

OBSERVER

Tfiil 1V

C-fTexL 'b V^sN
s

STATION DESIGNATION" 
Big Gulch Base

LONGITUDE 

108° 42.83*

OBSERVED GRAVITY 
979739.. 20 mgal

LATITUDE 

42° 31.15'

TOPOGRAPHIC HAP(S) 

Miner's Delight 7 1/2 '; Lander 2°

METER

U177

REFERENCE. STATION

Al-lsmf-fr P-fl-y DOT)

REFERENCE VALUE

Q7Q717 ?n mgalo

DESCRIPTION/SKETCH

Big Gulch Base is located at the base of the sign at Big Gulch 
Campground, immediately west of a pile of rocks supporting the 
west post of the sign.



GRAVITY BASE STATION 
U.S. GEOLOGICAL SURVEY .

STATE/COUNTRY , 
\ 

Wyoming

NEAREST TOWN 

Three Forks

aEYATION 

6269 ft (1910.8 m)

DATE

7/84

(te

OBSERVER

Kulik

., 3 <k**s")

STATIOft DESIGNATION- 

Muddy Gap Base

LONGITUDE 

107° 26.78'

OBSERVED GRAVITY 

979789. -34 mgals

LATITUDE 

42° 21.70'

TOPOGRAPHIC MAP(S) 

MiiHHv Can 7 1/2': Casner 2°

METER

W177

REFERENCE STATION

Sun Ranch DOD

REFERENCE VALUE

979874.09 mgals

DESCRIPTION/SKETCH

Muddy Gap gravity base is located at the base of mile marker 44.05 
on Wyoming hwy. 220 located approximately 50 ft southwest of the 
access road connecting hwy 287 with hwy 220 at Muddy Gap junction.

forks



U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY
Wyoming

STATION DESIGNATION 
Nomad Inn Motel

OBSERVED GRAVITY 

979725.00 mgals

NEAREST TOWN 

Rock Springs

LONGITUDE 

109° 13.80'

LATITUDE 

41° 36.29'

ELEVATION

6260 ft (est) (1908 m)

TOPOGRAPHIC MAP(S) 

Rock Springs 7 1/2', Rock Springs i°

DATE

9/82

9/82

OBSERVER

Bankey

Bankey

METER

G-550

G-550

REFERENCE STATION

Rock Springs DOD

Squaw Hollow DOD

REFERENCE VALUE

9797^7.66 myJs
979668.02 mgals

DESCRIPTION/SKETCH

Base is located at the Nomad Inn Motel, in Rock Springs, Wyo. Take the 2nd 
exit from east or west, called Elk Street exit, to Nomad Inn. Base is at 
second building between rooms 242 and 243, on the concrete sidewalk beneath 
the fire extinguisher mounted on the wall.

base.

. * ^^ 
^J

fit*



Appendix D:

Explanation of headings 

Identification

sta-id 

Location

latitude

longitude

ele

st 

Gravity

observed

theoretical 

Corrections

Terrain

Bouguer

curv 

special 

Anomalies

free-air 

complete-Bouguer

Principal Facts of Gravity Data

Gravity station identification number,

North latitude in degrees, decimal

minutes. 

West longitude in degrees, decimal

minutes.

Station elevation in feet. 

State where station is located.

Observed gravity in milliGals. 

Theoretical gravity in milliGals.

Terrain correction, 166.7 km radius,

in milliGals. 

Simple Bouguer slab correction in

milliGals.

Curvature correction in milliGals. 

Not used.

Free-air anomaly in milligals. 

Complete Bouguer anomaly in milligals 

for designated density dl.
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