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Principal facts for 1040 Gravity stations
in the Gillette and Sheridan 1X2 degree quadrangles, and Crow Indian
Reservation, Wyoming, Montana, and South Dakota

By Courteney Williamson and S. L. Robbins

Introduction

This report presents data collected by the U.S. Geological Survey
(USGS) as part of a study of the evolution of sedimentary basins (ESB),
Powder River basin, in northeastern Wyoming and southeastern Montana.
During the summers of 1986-89, 979 new gravity stations were established
in Sheridan, Johnson, Campbell, Crook, and Weston Counties, Wyoming; and
Big Horn, and Powder River Counties, Montana, in an area bounded by
latitude 44° and 45° 30’ N. and longitude 104° and 108° 15’ W. Most of
the gravity data are on the Gillette, and Sheridan 1° X 2° topographic
quadrangles. However, some stations were also occupied on the Billings,
Ekalaka, and Hardin sheets. In addition, data collected by Jenkins
(1986) in the Sheridan quadrangle are also presented.

The principal facts for these gravity stations are presented in
appendix C. The stations are separated into four tables based on
location:

Table 1--data for 49 gravity stations in southern Montana,
including the HR stations within the Crow Indian Reservation
and the three stations to the east.

Table 2--data for 736 stations in the Sheridan 1° X 2° quadrangle,
Wyoming.

Table 3--data for Jenkins’ 61 stations in the Sheridan 1° X 2°
quadrangle, Wyoming.

Table 4--data for 194 stations in the Gillette 1° X 2° quadrangle,
Wyoming and western South Dakota.

Data acquisition, base station descriptions, and station location
plots are also presented. The data in this report are being used in the
following publications: a) Complete Bouguer Anomaly Gravity Map of the
Gillette 1° X 2° quadrangle, northeastern Wyoming (Robbins and
Williamson, in press), b) Complete Bouguer Anomaly Gravity Map of the
Sheridan 1° X 2° quadrangle, northern Wyoming (Robbins, in press), and
c¢) Complete Bouguer Anomaly Gravity Map of the Buffalo 30’ X 60
quadrangle, Johnson and Campbell Counties, Wyoming (Robbins, in press).

We thank Ken Real Bird, Director of the Department of Natural
Resources, and Richard Real Bird, Chairman of the Crow Tribal Council,
for permission to obtain gravity readings in the Crow Indian Reservation
portion of the Bighorn Mountains,



Data Collection

Gravity observations were made using LaCoste-Romberg gravity
meters nos. G161 and G614, The primary base station is at the airport
in Sheridan, Wyoming and is the U.S. Defense Mapping Agency (DMA) (St.
Louis, MO) base station no. 0510-3 (Jablonski, 1974) (see BSHER, p. 9)
having a value of 980, 212.06 mGal. This value is based on the IGSN
1971 datum (Morelli, 1974). Nine secondary base stations were
established and tied to the primary base by many repeated observations.
Gravity meter drift was determined from the daily ties to the primary
and secondary bases.

The Jenkins (1986) data were collected using a Worden gravity
meter. However, six of his stations were tied to our base stations
using meter Gl61l. Two of these stations are now secondary bases (BDY12
and BBF16).

Elevation Control

Gravity station observations were made at or near bench marks,
section corners with known elevations, and spot elevations on USGS
1:24,000-scale topographic maps. Map elevation contours are in 10, 20,
or 40 ft intervals. Maps published prior to the mid-1960's had spot
elevations printed in two colors; brown and black. Elevations 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 (or *2 ft. or less for a 40-ft contour interval) times the
contour interval. Maps published from the mid-1960's to the early
1980's had only black elevations and are accurate to within *0.25 times
the contour interval. Maps published after the early 1980's and having
"provisional” in the lower right hand corner are accurate to within
+0.05 times the contour interval (up to *2 ft., depending on scale) if
no letter follows the elevation, but only to within *0.25 times the
contour interval if the elevation is followed by a letter designation.
Bench marks are accurate to within *.001 ft but are recorded here only
to the nearest 0.1 ft.

Data Reduction

The observed gravity (0.G.) values of all of the data in this
report are relative to the IGSN 1971 datum (see Data Collection
section). The inner zone terrain effects or corrections (T.C.’s) out to
a distance of 0.59 km from each station were determined manually using
topographic maps and templates. These T.C.'s, the 0.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
Associatign of Geodesy, 1971), the assumed average crustal density of
2.67 g/cm3, and digital terrain files to calculate T.C.'s out to a
distance of 166.7 km, calculated the complete Bouguer anomaly (CBA)
values found in tables 1 through 4. Using a 3-minute digital terrain
file, the calculated CBA values, an assumed depth of compengsation of 30
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/cm”,



the isostatic residual anomaly (IRA) values were calculated using the
computer program AIRYROOT (Simpson and others, 1983) which is based on
the isostatic model of Airy-Heiskenen.

The accuracies of all of the 0.G. values that were determined from
LaCoste and Romberg meter data are accurate to within * 0.05 mgal, and
the inner zone T.C.s are accurate to within * 10 percent of the
calculated values which in this data set is less than * 0.43 mGal in the
mountains. If the elevation used for a station is in error by 10 ft (a
possibility for spot elevations printed in brown), the error introduced
in the CBA value would be 0.6 mGal. Therefore, the maximum error in a
CBA value, in this data set, could be as much as * 1.08 mGal in the
mountains. However, most errors are probably less than * 0.20 mGal.
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Appendix A. Base Station Descriptions

The following are descriptions of 10 gravity base stations to
which all of the field stations in this report are tied. BSHER is the
primary base with a observed gravity value of 980,212.06 mGal relative
to the IGSN 1971 datum (Morelli, 1974). Stations BSH1, BBF16, BDY12,
BFTT, BGLPO, BH243, BLGl, BSH1, BSHKL, and SH109 are secondary bases
that all have multiple ties to BSHER with errors in the 0.G. values
relative to the primary base to less than * 0.0l mGal.



GRAVITY BASE STATION # Bsuex

STATE WYOMIIG

CITY SHERIDAN

LONGITUDE 106° 58.20' w.

LATITUDE 44° 46.45' N.

ELEVATION 4,021.0 ft (1,225.60 m)
OBSERVED
GRAVITY 980,212.06 mGal SBA -146.18 mGal
LOCATION DESCRIPTION: This is DOD base station #0510-3.
The station is at the Sheridan Municipal Airport, in the terminal,
inside the waiting room, on the east side of and against the wall
The station

that separates the waiting area from the boarding area.
is monumented with a "Gravity Calibration'" disc.
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GRAVITY BASE STATION # ssris

CITY BUFFALO STATE WYOMING
LATITUDE 44° 20.69' N. . LONGITUDE 106° 41.83' W.
ELEVATION 4,655.8 ft- (1,419.10 m)

3%%‘1’:%]) 980,110.61 mGal SBA -170.22 mGal

LOCATION DESCRIPTION: Station is at the Buffalo Post Office,
Wyoming. It is on U.S. Coast and Geoditic Survey benchmark "M 38
1934" which is in the top of the souteast Galvstrade at the main
entrance, 56.8 feet northeast of the centerline of Main Street

and 15.7 feet northwest of the south corner of the building.

Post Office

. H\ Bas i
Main Street e Station




GRAVITY BASE STATION # sorz

HIGHWAY 14, EASTERN

CITY 31C HORN MOUNTAINS STATE WYOMING

LATITUDE 44° 47.44 N. LONGITUDE 107° 23.47' w.

!
]
]
1
m

ELEVATION 7,898.6 ft (2,407.50 m)
QBAFRYED  979,998.52 mGal gBA -128.56 mGal

LOCATION DESCRIPTION: Station is located 16 miles southwest
along U.S. Highway 14 from Dayton, Wyoming and 0.2 miles east of the
junction of a road south to a highway barrow pit. The statiom is

on U.S. Coast and Geodetic Survey benchmark "D 162 1966" which is

in the top of a 4x5% foot rock outcrop projecting about 1 foot,

59 feet north of the centerline of the highway and about level

with the highway.

N
2 /
Several rock outcrops
% Station=>
— ~ \iﬁl . ———Drainage gully__
_— — To Dayton -

Highway 14

R

To barrow pit




GRAVITY BASE STATION # s

FETTERMAN MONUMENT
CITY Between BANNER AND KEARNEY STATE WYOMING

LATITUDE 440 34,28' N. ! LONGITUDE 106° 50.42' W.
ELEVATION 4,860.7 £t (1, 481.54 m)
BSERVED 980,113.47 mGal SBA ~-175.59 mCal

LOCATION DESCRIPTION: Station is located on the east side
of U.S. Highway 87 about half way between Banner and Kearny, Wyoming
at the Fetterman Monument. The station is at the southeast corner
of the concrete flagpole base, 4 feet north of Wyoming State
Highway benchmark "4861", just north of an east-west fence. No
marker. Highway benchmark is in concrete post 27 feet northeast of
northeast corner of rock wall surrounding stone monument.

To Banner
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GRAVITY BASE STATION # saro

CITY GILLETTE STATE __ WYOMING
LATITUDE 44° 17.47' N. i LONGITUDE 105° 30,11' W.
ELEVATION 4,550.0 ft (1,386.80 m)

QBIERYED 980,158.09 meal SBA -124.22 mCal

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.
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GRAVITY BASE STATION # sus

CITY DEER HAVEN LODGE

| 1! MEADOWLARK LAKE STATE WYOMING

NP

LATITUDE 44° 10.08' N. LONGITUDE 107° 14.96' W.

ELEVATION 8,009.8 ft (2,441.40 m)

| QRAFETED  979.944.03 mGal spa -—120.04 mGal

LOCATION DESCRIPTION: Station is located 17% miles north-
east of Ten Steep, Wyoming along U.S. Highway 16x at the Deer Haven
Lodge and campground. The station is on U.S. Coast and Geodetic
Survey benchmark "K 37 1934" which is in the top of a low granite
rock in a small trianglar area west of several cabins and northwest
of the Lodge.

Base Statidn e

Erking
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GRAVITY BASE STATION # swen

CITY LODGE GRASS

STATE MONTANA

LATITUDE 450 18.95"' N. LONGITUDE 107° 20.77' W.

ELEVATION 3,362.6 ft (1,024.93 m)

IBUS\VEI:II“T’%D 980,290.61 mGal SBA -155.55 mGal
LOCATION DESCRIPTION:

Station is located in Lodge Grass,
Montana, 75 feet east of the main north-south street through the
town. The station is the U.S. Coast and Geodetic Survey benchwork

"D 486 -1957" which is located on the top of a concrete culvert 13.5
feet west of the railroad tracks.
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GRAVITY BASE STATION # sm

BSA camp E-La-La-Wee
CITY Bighorn Mountains STATE WYOMING
ELEVATION 8,193.4 ft (2,497.34 m) )
BIEBYED  979,930.66 mGal SBA -124.47 mGal

LOCATION DESCRIPTION: Station is 25.9 miles southwest of
Buffalo along U.S. Highway 16. The station is on U.S. Coast and
Geodetic Survey benchmark "Y 37 1934" which is near the entrance
to a Boy Scout Camp. It is in a granite rock, in the east facing
slope of a meadow, 0.2 miles south of the bridge over Pole Creek,
and 380.5 feet west of the centerline of the highway.

- To Buffalo

E-La-La-Wee
BSA Camp BN

Pole Creek

12




.GRAV”‘Y BASE STATION # samxe

KLONDIKE RANCH

CITY BUFFALO STATE WYOMING

LATITUDE 44° 11.86' N.

e

LONGITUDE 106° 46.10'

ELEVATION 5 .304.0 ft (1,616.70 m)

OBSERVED

CRAVITY 980,070.17 mGal SBA =-158.54 mGal

LOCATION DESCRIPTION: Station is located at the Klondike
Ranch, Wyoming about 10 miles south-southwest of Buffalo. The
station is located on the southwest side of the first concrete
step of the west steps to the east most cabin at the ranch. The
ranch is about 3% miles west of U.S. Highway 87 on the road to
canyon of the North Fork of Crazy Women Creek. This station

is on private property and is not considered accessible.
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GRAVITY BASE STATION # suio9

BIG GOOSE RANGER STATION
CITY BIG HORN MOUNTAINS STATE WYOMING
LATITUDE 44° 35.98' N. ! LoNGITUDE 107° 12.46' W.
ELEVATION 7,603.4 ft (2317.47 m)
8R§§%¥%D 979,999.33 mGal SBA -128.12 mGal

LOCATION DESCRIPTION: Station is on north side of Red Grade
road, 17 1/2 miles southwest of Big Horn and 0.4 miles east of Big
Goose Ranger Station. The station is on U.S. Geological Survey
benchmark "6 DHW 1964" which is in a 4x4x1/2 ft. boulder, 360 ft.
southwest of bridge over East Fork of Big Goose Creek and

49 ft. north of road centerline.
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Appendix B. Station Plots

The following figures are location plots of all the gravity
stations presented in this report. The five maps are all at a scale of
about 1:600,000. Each plot is a 1 X 1 degree increment of the total

area.
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Plot ofAS. Crow Reservation, Mont.
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Plot of W. Sheridan, Wy.
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tables 2 and 3.
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Plot of E. Sheridan,
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tables 1, 2,

and 3.
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Plot of W. Gillette, Wy.
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Figure 4. Principle facts for these gravity stations are found in

tables 1 and 4.
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Plot of

E. Gillette, Wy.
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Figure 5. Principle facts for these gravity stations are found in

table 4.
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Appendix C. Principal Facts of Gravity Data
Tables 1-4 in this appendix contain the principal facts for all
1040 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 five 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.GRAV. - Observed gravity relative to the Sheridan, Wyoming
Airport primary base station (BSHER).

F.A.A. - Free air anomaly.

S.B.A. - Simple gouguer anomaly for a crustal density of 2.67
g/cm”.

T.C.C. - Total terrain correction done by hand and computer, out
to a distance of 167 km. from each station.

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

I.R.A. - Isostatic residual anomaly using an Airy-Heiskanen model

with a compensation depth of 30 km. belgow sea level,
an assumed crustal density of 2.72 g/cm”, and a crust-
mantle interface density contrast of 0.35 g/cm”.
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