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Studies related to Wilderness

The Wilderness Act (Public Law 88-577, September 3, 1964) and related
acts require the U.S. Geological Survey and the U.S. Bureau of Mines to survey
certain areas on Federal 1lands to determine their mineral resource
potential. Results must be made available to the public and be submitted to
the President and the Congress. This report presents the data from a gravity
survey of the Ten Lakes Proposed Wilderness and vicinity in Kootenai National
Forest, Montana. The Ten Lakes Wilderness was classified as a further
planning area during the Second Roadless area Review and Evaluation (RARE II)
by the U.S. Forest Service, January 1979.

Introduction

This report presents part of the work undertaken by the U.S. Geological
Survey to evaluate the mineral-resource potential of the Ten Lakes Wilderness
study area. During the summer field seasons of 1981 and 1982, 53 gravity
stations were established in the Ten Lakes Wilderness study area, Lincoln
County, Montana. The Ten Lakes Wilderness study area is located in Kootenai
National TForest and covers approximately 500 sq. mi (fig. 1). This report
presents the principal facts for these data.

Data Collection

Gravity observations were made using LaCoste-Romberg gravity meter G-550.
The gravity stations were referenced to the U.S. Department of Defense (DOD)
base at Kalispell, Montana (appendix A), which is part of the International
Gravity Standardization Net (IGSN-71). A secondary base was established in
Eureka, Montana (appendix B), and was tied to the Kalispell DOD base. Gravity
loops were started and closed daily by making repeat observations at the
secondary "base, Access was by helicopter and ground traverses into the
roadless areas and by vehicle along highways and secondary roads outside of
the wilderness area.

Elevation Control

The survey area is bound by lat. 48945'-49°0'N and 1long. 114°45°'-
115905’ W. The station elevations were obtained from benchmarks, spot
elevations, and section corners on 1:24,000-scale USGS topographic maps. The
uncertainty of elevations based on benchmarks is assumed to be 0.5 ft. 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 3
ft. At a density of 2.67 g/cm3, 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 wuncertainty in Bouguer values. Computer-generated terrain
corrections in mountainous areas like the Ten Lakes Wilderness study area are
believed generally accurate to within 1 mgal.



Data Reduction

Computer programs existing on the USGS Honeywell Multics computer system
were used to obtain principal facts and terrain-corrected gravity values. A
program written by D. Dansereau and R. Wahl (USGS, unpub. program, 1979) 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).
Complete terrain corrections were computed using a program by R. H. Godson
(USGS, wunpub. program, 1978), which corrects for the gravity effects of
terrain from each station to a radius 166.7 km away using the method of Plouff
(1977). Godson’s program also calculates earth curvature corrections and
complete (terrain-corrected) Bouguer anomaly values. These computed terrain
corrections use mean elevation data digitized on a 15-second grid for
corrections from O to 5 km, l-minute terrain data for corrections from 5 to 21
km, and 3-minute terrain data for corrections from 21 to 166.7 km. Densities
of 2.67 g/cm3 ‘and 2.72 g/cm3 were used to calculate terrain corrections,
giving two complete Bouguer anomaly values per station. The corrections and
anomaly values are listed in Appendix C.
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Figqure 1:

gravity survey area.

KALISPELL

Map showing location of the Ten Lakes Proposed Wilderness
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Apperdix A:

Kalispell gravity base station location and description
|__appENprx 3 GRAVITY BASE STATION
LATITUDE o S?AT!ON OESIGNATION
+ 48 18.%0' N (1)
LONGITUOE ° B KALISPELL
. ]
JELEVATION Db 15.00° ¥ ) COUNTRY/STATE
905.6 m (1) USA/Montana
REFERENCE CODE NUMBERS ADQOPTED GRAVITY VALUEL
ACIC 0hli1-0
IGC 1543k ¢ - é= 980 567.39 mgals
wa 32
* ESTIMATED ACCURACY DATE
MONTH/YEAR
t 0. meals 7!
QESCRIFPTION AND/QR SKETCH
Station is located at the Flathead Airport, six miles north of
Kalispell, Mont., ¢on the west side of St.Ewy. #206, inside the airport
lobby, on the floor, at the west side of the entrancs to the apron and
loading area. (1)

Airfield

Barrier Fence

b b b S b
Termina \

! Parking Area

Grass

Island

REFERENCE SOURCE

(1) o13s5 (2) 05100




Appendix B: Eureka gravity base station location and description

U.S. GEQOLOGICAL SURVEY
GRAVITY BASE STATIOH

STATE/COUNTRY STATION DESIGHATION QBSERVED GRAVITY
Montana Eureka Post Office 980660.70 mgals -
NEAREST TOWN LONGITUDE LATBTUDE
Eureka 115° 03.07' 48° 52.85'
ELEVATION TOPOGRAPHIC MAP(S)
786.4 m (2580') Eureka North- 1/24000 Kalispell 1/250,000
CATE 0BSERVER METER REFERENCE STATIQil REFERENCE VALUE
8/25/78 | Howard/Kleinkopf | G-235 Kalispell DOD 980567.39 mgals
DESCRIPTION/SKETCH

Meter read on concrete sidewalk in front of eastern-most of 4 brick pillars,
in front of the Eureka Post Office, located on the cormer of lst Ave. E.

and 3rd Street.

[
;%, 7S 93 1st Ave. E.
Third Sc. USGS base
= £
222 20 ¢ ovars—
P.o. EChur;h
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Explanation of headings
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Appendix C:

Principal Facts of Gravity Data

Project name,

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 inm 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 densities dl and d2.

Not used.
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