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Principle Facts for Gravity Stations in the Cut Bank
1° X 2° Quadrangle, Montana
Introduction

Gravity stations were collected in an area of the Cut 5ank 1° x 20
quadrangle to provide information for a regional structural study and a
mineral evaluation in northwestern Montana.

Data Collection

During September and October, 1979, 132 gravity stations were collected
using a LaCoste-Romberg gravity meter, G-235.* The stations were referenced
to gravity bases at Cut Bank, Browning and East Glacier, all of which are tied
to the datum of the International Gravity Standardization Net, (IGSN), 1971
established by the Defense Mapping Agency Aerospace Center (1974). Base
descriptions are given in detail at the end of this report.

Elevation Control

Most of the station elevations.are from benchmarks or spot elevations at
road intersections turns, section markers, creek crossings, and fence
crossings as shown on USGS topographic maps of 1:24,000 or 1:62,500 scale.
The reméining elevations used were interpolated from locations between contour
intervals ranging from 10 to 40 ft, most of which were 20’ft spacing. Many
station elevations could be determined to an accuracy of 5 ft (1.5 m); the
maximum error however, assuming accuracy ?o half of a contour interval, would
be a 20 ft (6 m) difference. This results in a maximum error of apout 1.3

mgal in the Bouguer anomaly, based on assumed density of 2.67 g/cm3.

*Use of brand names in this report is for descriptive purposes only and does
not constitute endorsement by the U.S.Geological Survey.



Data Reduction

Two unpublished computer programs written at the U.S. Geological Survey
were used to reduce the gravity data. First, an unpublished program written
by D. A. Dansereau and R. R. Wahl " (1975) 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 by
using the 1967 formula of the Geodetic Reference System (International
Association of Geodesy, 1967). A second unpublished program by R. H. Godson
(1978) computed complete Bouguer anomalies, correcting for the terrain to a
radius of 166.7 km from each station using the method of Plouff (1977). These
computer terrain corrections are based on mean elevation data digitized on a
15 second grid for corrections from 0 to 5 km; 1 minute terrain data for
corrections from 5 to 21 km; and 3 minute terrain data for corrections from 21
to 166.7 km. Corrections for terfain ranged from 0.05 to 4.23 mgal, but
averaged 0.57 mgal. Two complete;ﬁouguer anomaly values per station were
obtained using average rock densities of 2.67 g/cm3 and 2.45 g/cm3. The

corrections and anomaly values are listed in Appendix E.
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Appendix A

'U.S. GEOLOGICAL SURVEY

GRAVITY BASE STATIOH

STATE/COUNTRY

1155 m. (3850 ft)

STATION DESIGHATION OBSERVED GRAVITY
MONTANA Point Motel 980601°07 mgal
NEAREST TOWN LONGITUDE LATITUDE
CUT BANK 112°19'05 48°37'30
ELEVATION TOPOGRAPHIC MAP(S)

Cut Bank 7 1/2', Cut Bank 2°

REFERENCE VALUE

PATE OBSERVER METER REFERENCE STATIONM
[
9/20 | McBride 16-235 Cut Bank DOD 980593.82 mgal
9/30 McBride G-235 Cut Bank DOD "

DESCRIPTION/SKETCH

Base is located at the Point Motel in south Cut Bank.. -Base is on the

top step, SE cormer, in front of unit #1.

.
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MDK 12/1/78
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Appendix B

U.S. GEOLOGICAL SURVEY

‘GRAVITY BASE STATION

STATE/COUNTRY
MONTANA/USA

STATION DESIGHATION
East Glacier Park

OBSERVED GRAVITY
980502.62 mgal

NEAREST TOWN

EaSt Glacier

LONGITUDE
113°13.25"

LATITUDE
48°26.50'

At BM elev. 4795' but

tunnel under raiiroad tracks.

‘below railroad tracks.

[ELEVATION TOPOGRAPHIC MAP(S)
4795" (1438.5 m) East Glacier Quad Cut Bank 2°
DATE OBSERVER METER REFERENCE STATION REFERENCE VALUE
1977 D. Wilso; G-235 Browning 980540.56 mgal
1977 D. VWilson G-235 Cut Bank 980593.83 pga1
DESCRIPTION/SKETCH " ot
BM missing. West of."Gateway to Glacier" sign omn

Base is on hill, south of road, near arch

-
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Appendix C

U.S. GEOLOGICAL SURVEY
GRAVITY BASE STATION

STATE/COUNTRY STATION DESIGHATION OBSERVED GRAVITY
MONTANA Browning 980 540.56 mgal

NEAREST TOWN LONGITUDE LATITUDE

Browning 113°00.54" 48°33.37"'

ELEVATION TOPOGRAPHIC MAP(S)

1330 m. Cut Bank AMT

IDATE OBSERVER METER REFERENCE STATION REFERENCE VALUE

¢ Cut Bank, E.
7/22/7¢ D. Wilson E-134 Clacier

where U.S. Highway 89 turns west.

taken by through traffic.

:Brown{ng

Duck Lake Rd,

DESCRIPTION/SKETCH -5 ¢ topographic elevat.fion 4362"'. At right angle intersect:
Base is at corner northeast of curve

hep P
Q
QD)7 vs.6.S. base

& fo E.Glacer

MDK 12/1/78
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Appendix D

GRAVITY BASE STATION

LATITUOE o STATION DESIGNATION
48 +37.0' N (1)
LONGITUDE . CUT BANK
'112°% 22,5t W (1)
ELEVATION - COUNTRY/STATE
1188.}4 weTens (1) USA/Montana
REFERENCE CODE NUMBERS . ADOPTED GRAVITY VALUE
ACIC 0503-2 . .
IGC 156428 ‘ ' . é= 980 593.93 mgals
- GW 13 . .
ESTIMATED ACCURACY DATE
MONTH/YEAR
+ 0.1  meals Aug/1971

OESCRIPTION AND/OR SKETCH

Station is on the south side of the Western Airlines Administration
Building, on a 1.l x 2.1 meter concrete slab at the rear (south) entrance
to the southwest wing of the building. Building is constructed of red
brick, and has a controlfower on top of it. The concrete slab is o
approximately at the surrounding ground level. . : - (1)

Controll
Tower

Western Airlines Administration Building

&

Parking Area

REFERENCE SOURCE

(1) osi00 (2) 05100




Appendix E:
Explgnation of headings
identification
proj
sta-id
location
latitude

longitude

elev, £

st

observed gravity

theoretical gravity
corrections

terrain

Bouguer

curv

special
anomalies

free air

complete-Bougﬁer

spec fields

Principal Facts of Gravity Data

i

Project name.

Gravity station identification.

North latitude in degrees, minutes,
and hundredths of minutes.

West longitude in degrees, minutes
and hundredths of minutes.

Station elevation in feet.

State where location is located.
Observed gravity in milligals.

Theoretical gravity.

Tetrain correction out to 166.7 km
in milligals.
Elevation correction in milligals.

Curvature correction in milligals.

‘Not used.

Free—-air anomaly in milligals.
Complete Bouguer anomaly in milligals
for designated densities.

Not used.
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