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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 résource
potential. Results must be made available to the public and be submitted‘to
the President and the Congress. This report presents the results of a
geophysical survey of the Selway-Bitterroot Wilderness in the Bitterroot
National Forest, Ravalli, Missoula, and Idaho Counties, Montana and Idaho.
The Selway-Bitterroot Wilderness was classified as a proposed wilderness
during the Second Roadless Area Review and FEvaluation (RARE II) by the 1.S.

Forest Service, January 1979,
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Introduction

-

During the summer of 1980, 113 gravity stations were established in the
Selway-Bitterroot Wilderness (Fig. 1) and surroundiné areas. The survey was
conducted in support of the U.S. Geological Survey’s (USGS) progr;m to
evaluate the mineral resource potential of wilderness areas. This gravi;y
survey complements studies of the Selway-Bitterroot Wilderness (Bankey and
others, 1980), as well as the proposed Blue Joint, Magruder, and Meadow Creek
Wilderness study areas (Brickey and others, 1980). The principal facts of the
previous data collected in the Selway-Bitterroot Wilderness is repeated at the
end of this report, and reflects recent corrections for stations S22, 546,
S84, S85, S91, S148, and S159. Note that S10, S69, S152, and S154 have been
deleted.

Data Collection

Gravity observations were made wusing LaCoste-Romberg meters G-550
(stations 1-20) and G-24 (stations 21-116). The stations were referenced to
the Department of Defense (DOD) base 0442~0 (now destroyed) in Missoula,
Montana, which 1is part of the International Gravity Standardization Net
(IGSN), 1971, established by the Defense Mapping Aerospace Center (1974).
Secondary USGS bases were established in Hamilton, Lolo, and Lost Horse, and
tied to the DOD base in Missoula. Complete base descriptions are included at
the end of'this report. Gravity loops were started and closed at these bases
to give daily drift corrections.

Elevation Control

Station elevations were obtained from surveyed benchmarks, spot
elevations, section corners, and contour interpolations at known locations on
USGS topographic maps at a scale of 1:24,000. Elevation accuracy is estimated

to vary from 0.2 meters for benchmarks to 6 meters for contour interpolations



(estimated elevations of stations are labelled ‘elh’ rather than ‘lh’). The
maximum resultant error of the Bouguer anomaly is calculated to be less than 2
mgal (milligals) for an assumed density of 2.67 g/cm3.

Data Reduction

Computer programs existing on the USGS Honeywell Multics computer systgm
were used to obtain principal facts and terrain-corrected gravity values.
Program "gravity-red" written by D. Dansereau and R. Wahl (USGS, unpublished
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 program "bouguer" by R.
H. Godson (USGS, unpublished program 1978), correcting for the terrain from
each station out to a radius of 166.7 km from the station using the method of
Plouff (1977). The computed terrain corrections are based on mean elevation
data digitized on a 15-second grid for corrections from 0 to 5 km; l-minute
terrain data for corrections from 5 to 21 km; and 3-minute terrain data for
gorrections from 21 to 166.7 km. An assumed density of 2.67 g/cm3 was used to
calculate terrain corrections. Godson’s program also calculates earth
curvature corrections and complete (terrain-corrected) Bouguer anomaly
values. Two complete Bouguer anomaly values per station were obtained using

average rock densities of 2.67 g/cm3 as well as a second lesser density of

2.45 g/cm3. The corrections and anomaly values are listed in Appendix D.
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Appendix A

U.S. GEOLOGICAL SURVEY
GRAVITY BASE STATIOW

STATE/COUNTRY STATION DESIGHATION OBSERVED GRAVITY
Montana Hamilton Post Office - 980318.74 mgals
NEKBEST TOWN LONGITUDE : LATITUDE -
Hamilton 114°__ Q9,54 46° 14.83'
ELEVATION TOPOGRAPHIC MAP(S)
1088.3 m (3570') Hamilton 1/250,000
[DATE OBSERVER METER REFERENCE STATION REFERENCE VALUE
8/29/78| Kleinkopf G-235 Missoula Airport 980429.45 mgals

DESCRIPTION/SKETCH
Location at south base of flag pole, at east edge of bushes on a concrete pad

near the southwest corner of Post Office. Post Office is at the northeast corner

of 4th and Main Streets.

N
\. ot R
Hh St ot |
S M o i —
\*ﬁxﬁs Cement fDaJ.

Main .




Appendix B

U.S. GEOLOGICAL SURVEY
GRAVITY BASE STATION

STATE/COUNTRY STATION DESIGHATION OBSERVED- GRAVITY

MONTANA _ Lolo Grade School 980424.30 mgals
NEAREST TOWN LONGITUDE LATITUDE

Lolo 114° 04.86" 46° 45.74"
ELEVATION TOPOGRAPHIC MAP(S)

3192’ Southwest Missoula 1:24,000 - HamiIton 1:250,000

IDATE OBSERYER METER REFERENCE STATIOHN REFEREHNCE VALUE
__7=21=-80! Bankey .G-Zé HamiJJ:nLJnﬂﬂiJhuug 980318.74 mgals, |
DESCRIPTION/SKEICH

The base is located at Lolo Grade School, in the town of Lolo, Mont., which is

0.35 miles north of the intersection of US 93 and US 12 west. The base is found
at the southwest corner of the main walk and the curving driveway, on the side-
walk 3 feet east of the hedge.

.b Hissoula

Lolo

o | | <

&

i - TB

spfw.gs

23 mi.

Tyler Rd.

0.35 m\.

(P4
N



" Appendix C

U.S. GEOLOGICAL SURVEY
GRAVITY BASE STATION

STATE/COUNTRY . STATION DESIGHNATION OBSERVED GRAVITY
MONTANA, Lost Horse .Base 980215.16 mgals.
NEAREST TOWHN LONGITUDE LATITUDE
Hamilton, Mt. 114° 26.16" : 46° 08.46*%
ELEVATION ~ | TOPOGRAPHIC MAP(S)
5460' est. " | Tenmile Lake 1:24,000 . Hamilton I:250,000
IDATE OBSERVER METER REFERENCE STATION REFERENCE VALUE
7-5-80 Brickev 1e-550  |Hamiiton USGS Base 980318.74 mgals |

DESCRIPTION/SKETCH

From Hamilton, Mt., follow US 93 south, one mile past Charlos. Take Lost Horse Pass

road west approximately 11 miles to group camping area below Ohio slide. USGS
base was set at se. side of the turn-off into the open meadow, on a large rock

buried in the road side. ‘ ‘

. '\o
I%o:%.Hg:se < Lost torse Rss Rd. o 1l mi. to
Ranger Station : ) (&\ Us 93
UsSGs base (1 mile to
_ 10 mile Ck.)
HMeadow
(grovP
asa.)



Appendix D: Principal Facts of Gravity Data

Explanation of headings

Identification
proj Project name.
sta id Gravity identification.
Location
latitude North latitude in degrees minutes
and hundredths of minutes.
longitude West longitude in degrees, minutes,
and hundredths of minutes.
ele Station elevation in feet.
st State where station is located.
 Gravity
observed Observed gravity in milligals.
theoretical Theoretical gravity.
Corrections
terrain . Terrain correction out to 166.7km in
milligals.
Bouguer Elevation correction in milligals.
curv Curvature correction in milligals.
special Not uysed.
Anomalies
free-air Free-air anomaly in milligals.
complete-Bouguer Complete Bouguer anomaly in milligals
for designated densities.
spec fields Not used.
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