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Introduction

A gravity survey was conducted by the U.S. Geological Survey personnel in 

the Dillon 1x2° quadrangle, Montana and Idaho. The survey also included areas 

of the Middle Mountain, Tobacco Root Wilderness that extend into the Bozeman 

quadrangle, and of the Anaconda-Pintlar Wilderness that extend into the Butte 

quadrangle. This report presents the principal facts of the gravity stations 

obtained and a preliminary, computer-plotted complete Bouguer gravity anomaly map, 

The map includes station locations and contoured data from an earlier survey by 

Burfeind (1967) located in the eastern part of the quadrangle. Work by the U.S. 

Geological Survey was done in support of the Conterminous United States Mineral 

Appraisal Program (CUSMAP). The area covered is shown on figure 1.

Figure 1.  Hachured rectangle shows area of the gravity survey discussed in 

this report.
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Data Collection and Reduction

During the summers of 1978-1981> approximately 2050 gravity stations were 

measured "by the authors in the Dillon quadrangle. LaCoste and Romberg gravi- 

meter G-159 was used. Observed gravity values are referenced to two gravity 

base stations of the World Relative Gravity Reference Network (Defense Mapping 

Agency Aerospace Center, 197*0; one at Butte, Montana, (Aeronautical Chart and 

Information Center code number 0^3-0) and one at Grant, Montana, (ACIC code 

number 39^5-1)- Eight local bases were established in the area and are refer­ 

enced to the DMA base stations. Data for the local bases are given in Appendix A.

Horizontal and vertical control for station locations were obtained from 

USGS topographic maps at scales of 1:2^,. 000 and 1:62,500. Most stations were 

read at bench marks or spot elevations indicated on the maps, but elevations 

for a few stations were determined by interpolating between contour lines. 

These stations elevations could be in error by as much as + 13 meters.

Data reduction was accomplished using programs existing on a Honeywell 

Multics computer. Observed gravity values were calculated from meter read­ 

ings using an unpublished U.S. Geological Survey computer program that also 

corrects for earth tides and meter drift. Principal facts for the gravity 

stations are given in Table 1. The table was generated by program "bouguer" 

(R.H. Godson, unpub. program, 1978). Table 1 also includes corrections for 

the earth's curvature. Theoretical gravity values were calculated using the 

1967 formula of the Geodetic Reference System (International Association of 

Geodesy, 1971). Terrain corrections were computed for each station to a dis­ 

tance of 166.7 km using the method of Plouff (1977). In addition, corrections 

for Hammer zones A through C (Hammer, 1939) were estimated in the field for 

each station. Corrections ranged from 0.31 mgal for station DQ763 located a



few miles northwest of Wisdom to 35.^0 mgals at station D1055 on Baldy Mountain 

in the East Pioneer Mountains.

Complete Bouguer Gravity Anomaly Map

Plate 1 is a preliminary, computer-plotted, complete Bouguer gravity 

anomaly map of the Dillon 1? x 2° quadrangle, calculated using a density of 

2.6? g/cc. The map was plotted using a gridding program by M.W. Webring (1981) 

and a contour program by R.H. Godson (1982). The data were gridded using 1.5 

km spacing and UTM projection. Also included on the map are station locations 

and data from an earlier survey by Burfeind (1967) located in the eastern part 

of the quadrangle.
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Appendix A

U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY

Montana

NEAREST TOWN .

Jackson

ELEVATION
-1915. 97m

DATE

6/21/78

6/21/78

OBSERVER

Kaufmann

Kaufmann

STATION DESIGNATION

DQOB3

LONGITUDE

113*07.16'

OBSERVED GRAVITY 

9800^5. 82mgal

LATITUDE

1*5*20.32'

TOPOGRAPHIC MAP(S)
Polaris 15min

METER

G-159

G-159

REFERENCE STATION

Butte

Grant

REFERENCE VALUE

980159.88 ngal

9Qookk.h9 "

DESCRIPTION/SKETCH

Read on top of the USGS triangulation station marker 1DAD on the 
front steps of the Polaris grade school. }
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U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY
Montana

NEAREST TOWN

Wise River

ELEVATION
1731. 57-m

DATE

5/21/78

5/21/78

OBSERVER

Kaufmann

Kaufmann

STATION DESIGNATION
DQOB5

LONGITUDE

112*56.50'

OBSERVED GRAVITY 
98011+5.88 mgal

LATITUDE

h5*k7.5k'

TOPOGRAPHIC MAP(S)
Wise River 7«5niin

METER

G-159

G-159

REFERENCE STATION

Butte

Grant

REFERENCE VALUE

980159.88 mgal

9800U.1+9 "

DESCRIPTION/SKETCH

Read on the west side and adjacent to USGS bench marker 38WR at 
the front gate of Wise River Forest Service ,headquarters.



U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY

Montana

NEAREST TOWN

Dillon

ELEVATION

1552.0m

DATE

6/1V79

6/14/79

OBSERVER

Kaufmann

Kaufmann

STATION DESIGNATION

DQOB7

LONGITUDE

112*38.10'

OBSERVED GRAVITY

980153. 15 mgal

LATITUDE

U5*13.08'

TOPOGRAPHIC MAP(S)

Dillon West 7.5min

KETER

G-159

G-159

REFERENCE STATION

Butte

Grant

REFERENCE VALUE

980159.88 mgal

9BOOkk.k9 "

DESCRIPTION/SKETCH
Read on the sidewalk beneath the U.S. Coast and Geodetic Survey 
bench mark Dillon. Marker is U.5 feet up on side of building.

^ii \ 91
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U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY
Montana

NEAREST TOWN

Melrose

ELEVATION
1583.13m

DATE

6/1U/79

6/1U/79

OBSERVER

Kaufmann

Kaufmann

STATION DESIGNATION
DQOB8

LONGITUDE

112° Ul.12'

OBSERVED GRAVITY 
980171.95 mgal

LATITUDE

U5*38.3U7

TOPOGRAPHIC MAP(S)
Melrose 7   5min

METER

G-159

G-159

REFERENCE STATION

Butte

Grant

REFERENCE VALUE

980159.88x^31

9QOOkk.h9 "

DESCRIPTION/SKETCH

Read on top of U.S. Coast and Geodetic Survey triangulation station 
marker Melrose. Several reference markers are Jin the immediate area.

 75'- G> &*
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U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY
Montana

NEAREST TOWN 

Wisdom

ELEVATION
18U5. 3m

DATE

J/lU/79

S/lU/79

OBSERVER

Kaufmann

Kaufmann

STATION DESIGNATION
DQ^3^

LONGITUDE

113*26.88'

OBSERVED GRAVITY
980067. ^2mgal

LATITUDE

U5°36.86'

TOPOGRAPHIC MAP(S)
Wisdom 7   5min

METER

G-159

G-159

REFERENCE STATION

Butte

Grant

REFERENCE VALUE

980159.88 mga!

9800UU.U9   

DESCRIPTION/SKETCH

Read on the steps of the Wisdom grade school beneath the U.S. Coast 
and Geodetic Survey bench mark Z66. Marker is/^.5 feet up on the 
wall on the southside of the door.



U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY
Montana

NEAREST TOWN 

Twin Bridges

ELEVATION 
lUl5.Um

DATE

7/28/80

OBSERVER

Kaufmann

STATION DESIGNATION 
D1122

LONGITUDE

112° 19.587

OBSERVED GRAVITY 
980188. 9^  3al

LATITUDE 

U5* 13-96'

TOPOGRAPHIC MAP(S) 

Twin Bridges l$min

f'.ETER

0-159

REFERENCE STATION

Butte

REFERENCE VALUE

980159.88 ragal

DESCRIPTION/SKETCH
. At road intersection of state route 28T and city street. Read 
-on the east edge of the city street and in line with the E-W 
fence. No marker is present.
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U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY

Montana

NEAREST TOWN
McAllister

ELEVATION
1539.2m

DATE

T/28/80

OBSERVER

Kaufmann

STATION DESIGNATION

D1165

LONGITUDE
111°U5.58'

OBSERVED GRAVITY 

980164.9^ mgal

LATITUDE
1*5*26. 72'

TOPOGRAPHIC MAP(S)
Virginia City 15min

METER

G-159

REFERENCE STATION

Butte

REFERENCE VALUE

980159.85 ngal

DESCRIPTION/SKETCH

At the intersection of the North Meadow Creek and South Meadow Creek
roads. Read on the west edge of the North Meadow Creek road. No
marker is present.
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U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY

Idaho

NEAREST TOWN
Salmon

ELEVATION

1210.0m

DATE

7/b/b-l

OBSERVER

Kaufmann

STATION DESIGNATION

D1662

LONGITUDE ,
113*53.55

OBSERVED GRAVITY

. 980181. O6mgal

LATITUDE
U5°09.^2'

TOPOGRAPHIC MAP(S)

Salmon 15min

KETER

G-159

-

REFERENCE STATION

Grant

REFERENCE VALUE

98ooU.U9 mgal

DESCRIPTION/SKETCH '  .

Read on the ground one foot south of the Idaho Department of Highway 
marker Q292.
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Explanation of Table Headings

The computer printout lists the principal facts for the gravity 

stations. An explanation of the column headings follows:

IDENTIFICATION

LATITUDE

LONGITUDE

ELE 

ST

OBSERVED GRAVITY 

THEORETICAL GRAVITY

TERRAIN CORRECTION

BOUGUER CORRECTION 

CURV CORRECTION

SPECIAL CORRECTIONS 

FREE AIR ANOMALY 

BOUGUER ANOMALY

SPEC FIELDS

Proj TJSGS Dillon CTJSMAP 

sta-id for Gravity survey station number

North latitude in degrees, minutes, and

hundredths of minutes

Vest longitude in degrees, minutes, and

hundredths of minutes

Elevation in feet above sea level

State

Observed gravity In mllllgals

Theoretical gravity computed using the

"Geodetic Reference System 1967" (International

Association of Geodesy; 1971)

Corrections due to effects of topography at

density of 2.67 g/ctir* to a distance of

166.7 km, in mllligals

Elevation correction in mllllgals

Corrections in mllllgals due to curvature of

the Earth

Any other corrections, none used

Free-air anomaly in mllligals

Complete Bouguer anomaly in mllllgals for

densities of 2-67 and 2.45 g/cra^

Not used
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