
DEPARTMENT OF THE INTERIOR 

U.S. GEOLOGICAL SURVEY

Principal facts for 284 gravity stations in 
the Newcastle 1°X2° quadrangle, northeastern Wyoming

by Courteney Williamson1 and S.L. Robbins1

Open-File Report 93-2 
1992

This report is preliminary and has not been reviewed for 
conformity with U.S. Geological Survey editorial standards. 
Any use of trade names is for descriptive purposes only and 
does not imply endorsement by the USGS.

 ' U.S. Geological Survey 
Denver, CO 80225



Table of Contents

Page

Introduction ............................................. 1
Data Collection .......................................... 1
Data Reduction ........................................... 4
References ............................................... 5
Appendix 1. Base Station Descriptions ................... 7
Appendix 2. Principal Facts for 284 gravity stations ... 12

in the Newcastle, Wyoming 1°X2° quadrangle 
Appendix 3. Description of Data Format Used for ........ 23

Files on Diskette

Illustrations

Figure 1. Plot of gravity stations in the western ..... 2 
half of the Newcastle quadrangle, Wyoming

2. Plot of gravity stations in the eastern ..... 4 
half of the newcastle quadrangle, Wyoming

3. Description of base station BDGRR ............ 8
4. Description of base station BGLPO ............ 9
5. Description of base station BLK1 ............ 10
6. Description of base station BNCPO ........... 11



Principal facts for 284 gravity stations in 
the Newcastle 1°X2° quadrangle, northeastern Wyoming

by Courteney Williamson and S.L. Robbins

Introduction

This report contains principal facts, base station 
descriptions and station location plots for 284 gravity 
stations located in the Newcastle 1°X2° quadrangle between 
latitude 43° and 44° N and longitude 104° and 106° W (fig. 1 
and 2). These data were collected and processed by the U.S. 
Geological Survey (USGS) as part of a study of the Evolution 
of Sedimentary Basins (ESB) program of the Powder River 
Basin. Data collected to the north and northwest of this 
quadrangle for the ESB study are in Williamson and Robbins 
(1991) and are used in Robbins (in press-a; in press-b), 
Robbins and Grow (1992; in press), and Robbins and 
Williamson (in press-a). The data in this report are used 
in the following publications: Robbins (in press-b), 
Robbins and Grow (1992; in press), and Robbins and 
Williamson (in press-b).

The principal facts for these gravity stations are 
presented in appendix 2. Information pertaining to base 
stations used, gravity meter used, elevation control, and 
reduction problems are given in the next two sections. Base 
station descriptions are presented in appendix 1, plots of 
station locations in figures 1 and 2, and a description of 
the data format for all the files on the diskette in 
appendix 3.

Data Collection

Gravity observations were made using La Coste and 
Romberg gravity meter G-161. The primary base station is a 
the post office in Newcastle, Wyoming and is the U.S. 
Defence Mapping Agency (DMA), St. Louis, MO, base station 
no. 0649-1 (Jablonski, 1974) (see fig 6, p.11) having a 
value of 980,128.80 mgal. Three secondary base stations 
were established and tied to the primary base by many 
repeated observations. One of these secondary bases (BGLPO) 
is located on the Gillette 1°X2° quadrangle, and the other 
two secondary bases (BDGRR and BLK1) are located on the 
Torrington 1°X2° quadrangle to the south. Gravity meter 
drift was determined from the daily ties to the primary and 
(or) secondary base stations.
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Figure 1. Plot of gravity stations in the western half of 
the Newcastle quadrangle, Wyoming. Scale 1:600,000.
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Figure 2. Plot of gravity stations in the eastern half of 
the Newcastle quadrangle, Wyoming. Scale 1:600,000.



Gravity observations for stations listed in appendix 2 
were made at or near bench marks, spot elevations, or 
section corners with known elevations as shown on USGS 
l:24,000-scale topographic maps. Map elevation contours are 
in 10, 20 or 40 foot intervals. Maps published prior to the 
mid-1960's have spot elevations printed in two colors; brown 
and black. Elevation printed in brown (photogrammetric) are 
accurate to within ±0.25 times the contour interval, while 
black elevations (surveyed in) are accurate to within ±0.05 
times the contour interval (± 2 ft for a 40 ft interval). 
Maps published after the mid-1960's have only black 
elevations which are accurate to within ±0.25 times the 
contour interval. Bench marks are accurate to within ±.001 
ft but are recorded here only to the nearest 0.1 ft.

Data Reduction

The observed gravity (O.G.) value for each station in 
this report is relative to the IGSN 1971 datum (Morelli, 
1974). Inner zone terrain effects or corrections (T.C.'s) 
were determined manually, using topographic maps and 
templates, out to a distance of 0.59 km from each station. 
These T.C.'s, the O.G. values, the station locations 
(latitude and longitude), and the station elevations were 
entered into the computer program BOUGUER (Godson and 
Plouff, 1988). This program, using the GRS-1967 formulas 
(International Association of Geodesy, 1971), the assumed 
average crustal density of 2.67 g/cm , and digital terrain 
files to calculate T.C.'s out to a distance of 166.7 km, 
calculated the complete Bouguer anomaly (CBA) gravity values 
found in appendix 2. Using a 3-minute digital terrain file, 
the calculated CBA value, an assumed depth of compensation 
of 40 km below sea level, an assumed crustal density of 2.72 
g/cm , and an assumed density contrast of the crust-mantle 
interface of 0.35 g/cnr, the isostatic residual anomaly 
(IRA) gravity values were calculated using the computer 
program AIRYROOT (Simpson and others, 1983) which is based 
on the Airy-Heiskanen isostatic model.

All of the O.G. values in appendix 2 are accurate to 
within ±0.05 mGal relative to their local base station. 
T.C.'s are accurate to within ±10 % of the calculated value 
which in this data set is less than ±0.08 mgal. If the 
elevation used for a station is in error by 10 ft (a 
possibility for spot elevations printed in brown in the 
mountains), the error introduced into the CBA value would be 
0.60 mGal. Therefore, the maximum error in a CBA could be 
as much as ±0.73 mgal in this report. However, most errors 
are probably less than ±0.20 mGal.
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Appendix 1. Base Station Descriptions

The following are descriptions of four gravity base 

stations to which all of the field stations in appendix 1 

are directly tied. BNCPO is the primary base with a 

observed gravity value of 980,128.80 mgal relative to the 

IGSN 1971 datum (Morelli, 1974). Stations BDGRR, BGLPO, and 

BLK1 are secondary bases that all have multiple ties to 

BNCPO with errors in the observed gravity values relative to 

the primary base of less than ±0.01 mgal.



GRAVITY BASE STATION # BDGRR
CITY Douglas

LATITUDE 42*45. 66' N

STATE Wyoming

LONGITUDE 105° 23.16'W

ELEVATION 4818.2ft (1468.59m)

OBSERVED
GRAVITY 979,942.1 mgal SBA -185.87 maal

LOCATION DESCRIPTION:

At Douglas, Converse County, in front of the Chicago, Burlington and Quincy Railroad station 
23.5 ft north of the center line of the south Entrance, 4.0 ft west of the west face of the station 
31.5 ft east of east rail, and in top of concrete base of semaphore (U15 1934)

N

Base

C.B.& Q.R.R.

Station

Station

\J

Figure 3. Description of base station BDGRR (Not to 
Scale).



GRAVITY BASE STATION # BNCPO
CITY Newcastle

LATITUDE 43' 51.33'N

STATE Wyoming

LONGITUDE 104' 12.11'W

ELEVATION 4334 ft (1321 m)

OBSERVED
GRAVITY 980,128.80 mgals SBA -127.03 meals

LOCATION DESCRIPTION:

At Newcastle in U.S. Post Office (one story brick building) at corner of Main and Sumne 
Ave. In lobby against Northwest (front) wall; 2 meters NE of main entrance, between 
entrance vestibule and first window NE of vestibule, on Torrazzo floor. (ACIC 0649-1, 
IGB IS534-B).

Main St.

Figure 4. Description of base station BGLPO (Not to 
Scale).



GRAVITY BASE STATION #BLK
CITY Lusk

LATITUDE 42- 45.60'N

STATE Wyoming

LONGITUDE 104'27.02'W

ELEVATION 5,032.8ft (1534.00m)

OBSERVED
GRAVITY 980,013.64 mgal SBA -101.39 meal

LOCATION DESCRIPTION:

At Lusk at southeast corner of courthouse on corner of East 5th St. and South Elm St. 
16 ft west of West Curb, 16.7 ft N of North Curb set in top of concrete post 1.0 ft above 
G.L sect 8, T32N R 63W (F54 1934)

Court House

Base Station

CO

j=  «- 
to
iii

South Elm St.

Figure 5. Description of base station BLK1 (Not to 
Scale).
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GRAVITY BASE STATION * BGLPO
CITY GILLETTE STATE WYOMING

LATITUDE 44° 17.47' N.    LONGITUDE 105° 30»ir W,

ELEVATION 4,550.0 ft (1,386.80 m)

GRAVITY0 980,158.09 mGal SBA -124.22 mGal

LOCATION DESCRIPTION: Station is located at the Gillette 
Post Office in Gillette, Wyoming, near the northeast corner of 4th 
street and Kendrick Ave. Station location is on the concrete 
slab that surrounds the flagpole. It is on the southwest triangle 
next to the concrete block wall. No marker.

N

Parking Area

O
ye

Post Office

Flag Pole

4th Street

Figure 6. Description of base station BNCPO (Not to 
Scale).
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Appendix 2. Principal Facts of Gravity Data

This appendix contains the principal facts for all 284 
gravity stations presented in this report. The following 
discussion is an explanation of the headings used in the 
tables.

STA. # - An alphanumeric combination of up to eight 
characters used for station identification.

LAT. and LONG. - Values listed here are in degrees and 
minutes to the nearest hundredth of a minute.

ELEV. - This column lists the station elevation in feet 
to the nearest tenth.

The remaining columns contain gravity values to the 
nearest hundredth of a milligal. These columns are:

OBS. GRAY. - Observed gravity relative to the
Newcastle, Wyoming post office primary base station 
(BNCPO).

F.A.A. - Free air anomaly.

S.B.A. - Simple Bouguer anomaly for a crustal density 
of 2.67 g/cm3 .

T.C.C. - Total terrain correction done by hand and
computer, out to a distance of 166.7 km. from each 
station.

C.B.A. - Complete Bouguer anomaly for a crustal density 
of 2.67 g/cm3 . These values also include curvature 
corrections.

I.R.A. - Isostatic residual anomaly using an Airy-
Heiskanen model with a compensation depth of 40 km. 
below sea level, an assumed crustal density of 2.67 
g/cm3 , and a crust-mantle interface density contrast 
of 0.35 g/cm3 .

12
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Appendix 3. 
Diskette

Description of Data Format Used for Files on

File 1. (NCUSGS.ASC) 284 gravity stations occupied by 
the U.S.G.S. within the Newcastle, Wyoming 1°X2° 
quadrangle.

The 5 1/4 in., double sided, double density (360k 
bytes) diskette is in IBM format and contains the above file 
in an ASCII format different from Appendix 2. The format is 
as follows:

Col 1-8
Col 9 -11

Col 12 - 16

Col 17 - 20 
Col 21 - 25

Col 26 - 33 
Col 34 - 43

Col 44 - 50 

Col 51 - 58

Col 59 - 64 

Col 65 - 72

Col 73 - 80

Station identification
Latitude in degrees
Latitude in decimal minutes to nearest
hundredth
Longitude in degrees, positive west
Longitude in decimal minutes to nearest
hundredth
Elevation in feet to nearest tenth
Observed gravity in milligals to nearest
hundredth.
Free air anomaly in milligals to nearest
hundredth.
Simple Bouguer anomaly in milligals to
nearest hundredth, reduction density of
2.67 g/cm3
Total terrain correction in milligals to
nearest hundredth
Complete Bouguer anomaly in milligals to
nearest hundredth, reduction density of
2.67 g/cm3
Isostatic residual anomaly in milligals
to nearest hundredth.

Diskette

23


