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Introduction

This report presents part of the work undertaken by the U.S. Geological 
Survey (USGS) in behalf of the U.S. Bureau of Indian Affairs evaluation 
program of mineral resource potential on Indian lands. During the summer 
field seasons of 1979-1981, 1,136 gravity stations were established in the 
area of the Colville Indian Reservation, Washington. This report presents the 
principal facts for these data and includes a complete Bouguer gravity anomaly 
map (plate 1). These data complement an earlier gravity survey which extended 
over the area of the Colville Indian Reservation (Cady and Mayer, 1976).

Data Collection

Gravity observations were made using five gravity meters. Three of the 
meters were LaCoste Romberg 1 gravity meters G-24, G-113 and G-328. The other 
two meters were Worden1 gravity meters W-90 and W-147. The gravity stations 
were referenced to the U.S. Department of Defense (DOD) base at Grand Coulee 
Dam, Washington, which is part of the International Gravity Standardization 
Net (IGSN) of 1971, established by the Defense Mapping Agency, Aerospace 
Center (Morelli, 1974. The International Gravity Standardization Net (IGSN- 
71) value of 980710.73 mgals was used for the base at Grand Coulee Dam for 
gravity data compiled and presented in this report. Secondary bases 
established in the study area were tied to the DOD base in Grand Coulee Dam 
and are described in Appendix A. Gravity loops were started and closed daily 
by making repeat observations at one or more of the primary or secondary 
bases .

Elevation Control

The survey area is bounded by lat. 47°45 to 48°30' N. and long. 118O 7'30" 
to 119°45' W., and is located on the Okanogan and Ritzville 1° x 2° 
quadrangles Fig. 1. The station elevations were obtained from benchmarks, 
spot elevations, or section corners on 1:62,500-scale USGS topographic maps 
and on preliminary 1:24,000-scale USGS topographic maps. The uncertainty for 
elevations based on benchmarks is assumed to be 0.15 m; for spot elevations 
and section corners with map elevations, the uncertainty is assumed to be one- 
third of the contour interval. At a contour interval of 40 ft (12.2 m) this 
is an uncertainty of about 13.3 ft (4 m), which translated to possible Bouguer 
value errors of 0.2 mgal/m using a density of 2.67 g/cm ..

Data Reduction

Computer programs existing on the USGS Honeywell Multics computer system 
were used to obtain principal facts, terrain-corrected gravity values, and 
anomaly contour maps for this survey. Station coordinates were determined 
using prograri "digit" (R. Sweeney, unpub. documentation, 1976). Program 
"gravity-red" (D. A. Dansereau and R. R. Wahl, unpub. documentation, 1968) 
calculated earth tide and corrected for linear meter-drift to give observed 
gravity values using the 1967 geodetic reference system (IUGG, 1967) and the 
1971 Potsdam gravity value (Morelli, 1971). The program also computed free- 
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air and simple-Bouguer anomaly values. Program "bouguer" (R. H. Godson, 
unpub. documentation, 1978) computed terrain corrections radially from the 
observed stations out to 166.7 km using the method of (Plouff, 1977). The 
program uses 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 5 to 166.7 km. An assumed density of 
2.67 gm/cnr was used for terrain corrections. Program "bouguer" also 
calculated earth curvature corrections and complete (terrain corrected) 
Bouguer anomaly values. For brevity, we refer to "Bouguer anomaly" instead of 
"complete-Bouguer anomaly".

A grid based on the Bouguer anomaly values was formed with 2 km spacing 
between grid points using program "MINC" (Webring, 1981). "MINC" forms a 
surface of minimum curvature (Briggs, 1974) through existing data points. 
Computer plotted contour maps of the gridded data were produced using program 
"CONTOUR" (Godson and Webring, 1982), which uses a linear interpolation 
technique for positioning contours.

Principal Facts

The principal facts of the data within the present survey area are listed 
in Appendix B. The data are shown as a contoured Bouguer gravity anomaly map 
in plate 1.
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U.S. GEOLOGICAL SURVEY 
GRAVITY EASE STATION

STATE/COUNTRY 

Washington
NEAREST TOWN 

Keller

ELEVATION 
912.27 m
2993'

DATE OBSERVER

STATION DESIGNATION 
HTB (DH 110)

LONGITUDE 
116*42.05*

OBSERVED GRAVITY 
980608.03 mgal

LATITUDE 
48°3.07 f

TOPOGRAPHIC MAP(S) 
Keller «cale 1:24,000

METER

G-24

G-24

REFERENCE STATION

Base 01

Base 02

REFERENCE VALUE

980710.73 mgal

980685. 34 *& al

DESCRIPTION/SKETCH   . located at dr111 hole |10 on Hount Tolnan.nlt>t is I oca tea at unii MUIC iriu wn ni/uui. iwiw«»n»
Marked by a steel cap on drill hole casing stamped "dh 10" 
For more information.on the location of this drill hole it 
will be necessary to inquire at the Mt. Tollman Geologist 
office at the base of Mt. Tollman. Permission for access 
to the property may also be required here.



GRAVITY BASE STATIOH
STATE/COUNTRY 

WASHINGTON

NEAREST TOWN 
Bespelem

ELEVATION 

543.15   (1782')'

DATE

DE5CRIPTJ

OBSERVER

STATION DESIGIIATION 
Base 02

LONGITUDE 
118° 58. 09'

OBSERVED GRAVITY 
980685.34 ngal

LATITUDE , 
48° 08. 01

TOPOGRAPHIC MAP(S) 
Bespelem scale 1:24,000

METER

9-328

G-24

REFERENCE STATIOH

Grand Coulee (Base 01)

Grand Coulee (Base 01)

REFERENCE VALUE
980710.73 mgal

980710.73 mgal

ION/SKETCH The station la located In T30N,&31£,Sec6 at the SW corner of the 
Colvilla geology building on rue. corner of the sidewalk, (unmarked)

Hie Indian Aaeney
ta Caehe Crfc Road

Folio* 
Station

|iaeolofly 1 
building 1



GRAVITY BASE STATIOH
TATE/COUNTRY

WASHINGTON

EAREST TOWN 

Beapelem

LEVATION 

(1919.227 ft) 584.95 »

iTE OBSERVER

STATION OESIGJ1ATION 
Base 03

LONGITUDE 

118° 58. 19*

OBSERVED GRAVITY 
980680.44 Bgal

LATITUDE 
48° 14. 47*

TOPOGRAPHIC MAP(S) 
Reapelaa scale 1:24,000

KETER

G-24

REFERENCE STATION

Base 02

REFER&JCE VALUE

980685. 34 ngal

 SCRiPTION/SKETOi sUtloa is located In T32NtK31£tSec30 SV 1/4
It la located 51 ft eaat of the center of Park City Road junction 
with a road heading off to the veat narked by a Benchmark 
located in a concrete post (83 H 1945 1920).

_  «,»   - -® BM



U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY 
WASHINGTON

NEAREST TOWN 
Nespelem - -

ELEVATION 
(3130') 954.07 m

DATE

DESCRIPTJ

OBSERVER

STATION DESIGNATION 
Base 05

LONGITUDE 
118° 53. 20'

OBSERVED GRAVITY 
980619.37 «g«l

LATITUDE 
48 22.22?

TOPOGRAPHIC HAP(S) 
Bald Knob scale 1:24,000

METER

G-24

W-90

REFERENCE STATION

Baae 01

Base 02

REFERENCE VALUE

980710.73 mgal

980685. 34 ngai

ON/ SKETCH**   «»**  *"  ' e>._^.j _ _ j_ ^^__^.J v___.^V »t» O^«»A»  »£   <4<*<il«lA <tMla mjetrt m* ^ViA

junction of Gold Lake Road and Park City Road.

Gold Lake Road

10



SttTE/COUNTRY 

tflkSHXSGTOff

\REST TOWN 

Kaapalam

EfVATION 

(1360 ') 1024.13 m

rE OBSERVER

STATION DESIGNATION 
Bat* 07

LONGITUDE 
118° 47.00*

OBSERVED GRAVITY 
980597.79 »8»1

UTITUDE 
° » 48 11.41

TOPOGRAPHIC HAP(S) 

Raopolas scale 1:24,000

METER

9-24 *

G-24

REFERENCE STATION

Ba«« 02

Baa* 02

REFER0CE VALUE

980685.34 »8*1

980685.34 "'B*1

WKCRIPTION/ SKETCH "030-1933" locatad along abaadoiud road north of th* 
of Cacnat Craak Boad and tha road to Kallar Butte lookout.

11



U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY
WASHINGTON

NEAREST TOWN 
Keller

ELEVATION 

(1609 ft) 490.42 m

DATE

DESCRIPT]

OBSERVER

STATION DESIGNATION OBSERVED GRAVITY 
BASE 09 980700.18 mgal

LONGITUDE , LATITUDE 
U<?42 - 40 48° 10.36'

TOPOGRAPHIC MAP(S) 
Keller scale 1:24,000

METER REFERENCE STATION REFERENCE VALUE

ON/SKETCH Station is at a destroyed Benchmark located at junction . 
of Cache Creek Rd and State Highway 4; in NW 1/4 sec 19 T31N 
R33E (station 6 ft E of broken BM).

Cache Crfc. Read

BM 

U8Q8 base
Hwy

©

12



U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY
WASHINGTON

NEAREST TOWN 
Inchelium

ELEVATION 
477.01 m 
(1565 ft)

tATE OBSERVER

STATION DESIGNATION 
BASE 17

LOHGJTUDE 
118 11.23*

OBSERVED GRAVITY 
980726.51 mgal

LATITUDE 
48°17.42'

TOPOGRAPHIC MAP(S) 
Inchelium scale 1:24,000

METER

G-328

REFERENCE STATION

BASE 02

REFERENCE VALUE

980685.34 mgai

ASCRIPTION/SKETCH  
Station is at base of double arrow sign (South side).

Ineltellum

U8Q8 b   / "

 To F»rry

15

13



u£..*4»wu« wtu. -
GRAVITY EASE STATION

STATE/COUNTRY 
WASHINGTON

NEAREST TOWN 

Bespelem

ELEVATION 
398.68 a 
(1308 ft)

DATE

7-13-80

7-25-79

9-8-79

OBSERVER

STATION DESIGNATION 
BASE 20

LONGITUDE 
119° 13. 62*

OBSERVED GRAVITY 
980722.90 agal

LATITUDE 
48° 07. 71'

TOPOGRAPHIC MAP(S) 

Alaneda. flat 'c*1* 1:24,0^0

METER

C-328

W-147

JM.47

REFERENCE STATION

BASE 02

BASE 02

BASE 01

REFERENCE VALUE

980685.34 agal

980685.34 mgal

980710.73 ^^

DESCRIPTION/SKETCH Station located at Benchmark between fence and road where- 
road takes a sharp bend. OT7 1/4 See 6 T30N,R29E 

ichmark. "P29 1933"

fenee

  M

ir

14



U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY
WASHINGTON

NEAREST TOWN 

Camp Dlsautel

ELEVATION 
776.33 m 
(2547 ft)

DATE

OESCRIPTJ

OBSERVER

STATION DESIGNATION 
BASE 21

LONGITUDE 

119°13.09 f

OBSERVED GRAVITY 
980671.63 ogal

LATITUDE 

48°21.7l'

TOPOGRAPHIC MAP(S) 

Disautel »c*le 1:24,000 .

METER

G-328

REFERENCE STATION

BASE 02

REFERBICE VALUE

980685.34 mgal-

ON/SKETCH  
Station located at base of preliminary Bench tree 
"H66 47" SW side.

iIt

  
usaa base

 *- Nespelem
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STATE/COUNTRY
WASHINGTON

NEAREST TOWN 

Omsk

ELEVATION 
399.90 a 
(1312 ft)

DATE OBSERVER

STATION DESIGNATION 
BASE 24

LONGITUDE 

119° 16.04

OBSERVED GRAVITY 
960729.85 mgsl

LATITUDE 
43° 13:23'

TOPOGRAPHIC MAP(S) 
Boot Mta ecele 1:24,000

METER

G-328

REFERENCE STATION

BASE 02

REFEREHCE VALUE

980685.34 »8»1

DESCRIPTION/S<vETCH mark "86H 1947 1311." located just south of junction   
of Kerter Rd end roed to Lake Omak. 36 ft V of center of 
road,150 ft W eeaetery

16



GRAVITY BASE STATION
STATE/COUNTRY 

WASHINGTON

WEAREST TOWN 
Omak

ELEVATION
262.43 m 
(861 ft)

DATE

DE5CRIPTJ

OBSERVER

STATION DESIGNATION 
BASE 26

LONGITUDE 
11^30.69'

OBSERVED GRAVITY 
980770.22 "*«!

LATITUDE 
48° 24. 24*

TOPOGRAPHIC MAP(S) 
Okanogan «cale 1:24,000

METER

G-328

REFERENCE STATION

BASE 02

REFERENCE VALUE

980685.34 mga!

[ON/SKETCH  
Station ia located at SE corner of abandoned Omak R& station.

1 1Li 1 .l.i-,1 1
L 1 1 1 I III-

1 1 1 1'

1 LJ 'I''

Omak R.R. 
Station 

( bondon«d)
N

U8Q8

*

17



i t t CIMOC

STATE/COUNTRY
WASHINGTON

WEAKEST TOWN 
CRESTON

cLEVATIOH
745.24 m 
(2445 ft)

DATE OBSERVER

STATION DESIGNATION 
BASE 28

LONGITUDE 
11? 30. 24*

OBSERVED GRAVITY 
980634.48 mgal

LATITUDE , 
47°45.52

TOPOGRAPHIC MAP(S) 

Wilbur 1CA1* 1:24,000

METER

6-328

REFERENCE STATION

BASE 02

REFERD1CE VALUE

980685. 34 mgal

DESCRIPTION/SKETCH
Station is at base of large telephone pole (GDI): SW aide,

Crcaton

18



SRTE/COUNTRY
WASHINGTON

MEREST TOWN 

Omak

EIEVATIO.N 

C2T73 ft) 845.21 m

STCTE OBSERVER

*

STATION DESIGNATION 
Baee. 35

LOnOITUDE 

119°17.66 V

OBSERVED GRAVITY 
980651.90 m*al

LATITUDE 
48P16.191

TOPOGRAPHIC NAP(S) 
Omak T-^ir. gc*le 1 J 24,000

METER

C-328

W-147 '

B-L47

REFERENCE STATION

Baae. 02/OL

Bu« 24

Baa* 24

REFEREiCE VALUE

980685.34 mgal '

980729.85 mgal

980729.85 mgal .

DESCRIPTION/SKETCH 3*^^00 j, located beneath a double pole aign located at cfae Junction. 
o£ fr**1* Lake Road and a road to- Diaautal.

OM** MKE ROAD

<£



Appendix B

Bouguer gravity data.
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Principal Facts of Gravity Data 

Explanation of headings 

Identification

proj

sta id 

Location

latitude

longitude

ele

st 

Gravity

observed

theoretical 

Corrections

terrain

Bouguer 

curv 

special 

Anomalies

free-air 

complete-Bouguer

spec fields

Project name.

Gravity identification.

North latitude in degrees minutes

and hundredths of minutes.

Vest longitude in degrees, minutes,

and hundredths of minutes.

Station elevation in feet*

State where station is located.

Observed gravity in milligals. 

Theoretical gravity.

Terrain correction out to 166.7km 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.

21
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