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‘Introduction

A gravity survey was made in the Clearwater and Blackfoot River valleys to
provide information on structural relationships and subsurface geology as part
of the Big Fork-Avon environmental and hnd-usi project undertaken by the U.S.
Geological Survey and Missoula and Powell Counties, iiontana.

Data Collection

During the summer of 1975, 138 gravity stations were established with
LaCoste and 'Ronbergy gravity meter G-159. The stations were referenced to base
station ACIC 1200 of the International Gravity Standardization Net 1971 (Defense
Mapping Agency Aerospace Center, 1974) at Lincoln, Montana. A secondary base
was established at Seceley Lake, Montana, and tied to the Lincoln base station.
The base at Seeley Lake is located at the southwest corner of the sidewalk in
front of the Seeley Lake Post Office. The area .emud by the survey is shown
in Figure 1.

Station elevations were obtained from benchmarks and spot elevations on
1:24,000 scale topographic maps. Elevations are accurate to 1-2 m in areas of

low relief, but may be in error by 5-7 m at a few stations in more rugged

terrain. The resultant error in the Bouguer anomaly is less than 1.5 mgal.

1/ Use of brand names in this report is for descriptive purposes only and in
no way constitutes endorsement of the U.S. Geological Survey.
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l{igufe 1. Area of gravity survey in the Clearwater m)d Blackfoot River
valleys, Montana. B
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Data Reduction
The gravity data were reduced by means of a digital computer program by
G.. I. Evenden and R. R..A Wahl (unpub.).. Guv'ity meter readings were converted
to observed gravity using the International Gravity Standardization Met 1971
base values. The Geodetic Reference System 1967 formula (International
Association of Geodesy, 1967) was used to compute theoretical gravity. The
data were reduced to Bouguer anomaly values using an assumed average rock -
density of 2.67 sl/c-3. Terrain corrections were made by hand template through
Zone H of Hammer (1939) and to 167 km by digital computer (Wash, unpub.). The
total computed corrections ranged from 0.26 mgal at Brown's Lake to 11.11 mgal
north of Nevada Lake. Corrections were made for tidal effects and linear
instrument drift.
The principal facts for the gravity stations are listed in Table 1.

Explanation of headings in Table 1:

STATION IDENTIFICATION Cravity station number.

LATITUDE North latitude in degrees, minutes,

and hundredths of minutes.
LONGITUDE West longitude in degrees, minutes, and
hundredths of minutes.
ELEV Elevation in feet (to convert to meters,

multiply by 0.3048).

ST State where station is located (Montana).
OBSERVED GRAVITY Observed gravity in milligals.

STD. GRAVITY Theoretical gravity.

TERRAIN Terrain correction in milligals.



Free-air anomaly in milligals.

Elevation and curvature correction in
milligals

Bouguer anomaly in milligals for assumed

average density of 2.67 ll/cl3.
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STATION
INENTIFICATION
GRAVTY ,LAKEBASE
GraAvVTY, 8VNOQ
GRAVTY, 8vo002
Cravty, §v00)
GRavVTY, 8V004
Cravty, §8VO00S
CGRavTY, 8vVo06
GRAVTY LAKERASE
GRAVTY  LAKERRSE
CRAVTY, §8V00?
CPaAVTY, 8V000
GRavVTY, §V009
CRavVTY, 8V010
GreVvTY, 8VO11
Gravty, $8v012
GravTY, 8SV0g1)y
Gravry, 8vVO14
GRpVTY, $VO1S
W Gr2VTY, 8V016
CkavTy, . 8V031?7
GRAVTY, 8voi8
GRaVTY, SVO19
© GPavVTY, 8vo20
GRavTY, 8V021
 GRAVTY,LAKEBASY.
GPaAVTY LAKEBASE
GRAVTY, 8V022
GRAVTY, SV023
CRaVTY, SVo24
CRaVIY, 8V02S
GeavlYy, 8V026
GRaAVTY, 8V027?
GRAVTY, 8VO2®
CRaVTY, 8V029
GRaVTY, &v030
CrRavTY, 8VO031Q
GRAVTY, SV032
GRavTY, §V033-
GRAVTY, 8V034
GRAVTY, $V03S
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" _LOCATION
LONGITUDER

o113
=113
=113

=113
=113

=11}
113
«113
~113
=113

T eft3

=113
=113
=113

=113
=113
=113
11}

=113
=113
=113
113

=113
113
113
=113
=113

«113
=113
=113
*113
=113

42,21
42,73
35,37
33,61

31,48
29,84

27,20

26,13
25,19
23,97
21,18
21,42

18,08
18,07
16,28
14,98
13,10

19,87
22,13
24.37
28,03

33,66
34,38
38,34
36,91

38,93
IR,18
39,68
36,54
34,88

37.56
3h,21
37.13
39,60
40,13

4524,.0
6103,0
4128,0
4622,0

$264,.0
$870,0

4190,0

* 427%.,0

4337,0
44%0,0
4857,0
7796,0

4611,0
4238,0
4204,0
4211,0
4182,0

423%,0
4281,0
3920.0
404%,0

4748,0
4139,0
4607,0
4540,0

$36%,0
47%9,0
4809,0
4732,0
4296,0

4837,0
4712,0
4929,0
4858,0
$093,0

8T,

“SOUGUEK GRAVITY DATA
‘
ORSERVED 3 * CORRECTIONS
GRAVITIY §8TD, CRY, TERRAIN PREE=AIR
9%0404,92 v 0,00
940399,50. «980832,90 $.97 423,30 =13%,63
980304,26 =9rNe29,79 6.30 $73,68 209,60
980414,01 «900832,2% 4,06 308,00 <142,00
980382,63 «980832,07 4,19 434,58 159,00 °
990342,67 «980831,62 4,09 494,04 <100,.90
. 980303,02 «9¥0830,08 7.00 831,79 201,70
980404,92 ] 0,00
9Rn4%4,92 0.00
980392,87 «980017,42 1.36 393,67 <144,40
90803R5,32 «980817,08 1.48 401,90 =147.12
900302,26 «900R016,74 1.76 407,73 .=349,24
98n377,52 «900216,68 6.30 41R,39 353,118
980352,62 «980015,09 4,08 456,60 <=367,09
960161,32 «9800817,00 © 9,68 732,74 267,30
900367.14 =980013,48 4.73 433,48 ©158,6)
980309,63 «9R0R09,57 1.28 390,43 145,08
98n392,01 «980009,.58 1.48 395,23 ei44,.60
960384,61 =980807,90 0,90 395,09 =144,92
980381,04 «900006,06 0,75 - 393,16 <143,9)
980392,07 «980R09,18 1.1 390,14 =145,7¢
9€0n408,.00 =9R0809,.40 1.50 368,54 =134,93
970402,46 «-980015,28 1,08 380,29 <339,2)
920404,52 0,00
900404,.92 0,00 .
980372,53 «9%00n30,24 3,63 446,38 163,32
IRN%04,00..2900R827,26 3.0 389,12 <342,49
9ROI90,16 «9R00832,36 S.40 433,10 =3%50,49
9M038Y,97 «98008208,99 3,22 426,81 <356,20
98034S5.76 «9R80030,43 $,47° $04,33° =1R4,43
980370,58 «9R0A28,.56 6,390 452,09 =165,41
9RN377,12 «980R24,60 2.9 444,85 162,77
9R0395,28 «980820,57 © 2,06 403,88 =147,04
9R0367.03 «980820,43° s.70 454,72 «166,37
920374,40 «980819,39 1.90 442,97 362,09
9R02363,49 «9h0R17,68 1.70 463,37 369,52
910367,36 =980016,86 $.44 456,69 =167,09
980355,21 «900818,90 $.63 478,89 175,00 .

Table 1. Principal facts for gravity stations in the Clearwater and Blackfoot

SOUGUER
ANOXALY

«1308,10
159,21
.‘...‘.
.“’.,‘

©370,40
.“'."

."’...

-©378.4?

174,23
.“,.”
*168,0?

| e177,78

166,73
166,11
.‘.’."
178,34
0173.04

.“’..’
363,72
*189,91
©170,7%

173,07
172,64
°102,113
165,19

*159,30
189,11
®161,%0
.“2."
*167,19

©159,3%
162,28
o150,64
*154,46
154,93
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STATION
tnEhTIPICATION
CRavVIY, 8Vv03¢
GCrav?TY, 8v03?
GRavIY, 8V030
Gravly, 8vo0)9
Graviy, 8V040
GravTY, V04l
GRavTY, 8V042
CRAVTY LARELASE
GRaVTY LAKEBASE
. GRavTY, 8VO04)
~GRaveYY, SVUes
GRaAVTY, 8v04S
GPavTY, 8V044
Graviy, 8vVO047
CrRavVIY, sVien
GravTy, 8V049
GRavTY, S5V0s0
GRAVTY, SvVosy
GPAVTY, 8V0S2
CRAVTY, $8VO0S)
o
CRAVTY  LAKERASE
GRAVTY ,LINCRASE
CRaVTY, §&V0se
GRVTY, SVO0sS
CRAVTY, 8VO0S6é
Cravty, - 8V03?
CavTY, 8VOSO
CRAVTY, SV0S9
GRAVTY, 8V060
GRAVTY, 8v061
CRAVTY, 8VO042
GRavty, Sv0e)
GravTy, Svo0ed
CRaVTY, 8VO0é6S
CRaAVTY, 8V06é
GRAVTY LINCBASE
GRAVIY,LIKCHASE
CRavlY, §V067
CRavVIY, -8Vose
GRAVIY, $!°6’
CRavlY, &V0?0

.

LATITUBE

4
4"
4

(3}

4
L}

44
46
4

L 3}

11,92
11,23
10.18
9,08
7.9

.31
9,80
12,08
12,54
14,18

15,66
15,92

16,56
14,39

17.63

86,34
$9,01
0,02

LOCATION

LoNGITUNE

o113
o113
o11)
113
e11)

11}

*11)
e113
=113
o113

o113
=113
=113
=11}
=113

=113
113
113
o113
=113

=112
=112

42,63
41,49
N, 44
335,38
33,62

31,89
29,79

27,20
26,19
26,40
26,30

28,87

29,24
29,48
31.49
32,01

27,18
29,10
30,50

31,88
28,91
27,14
24,47
24,99

28,07
29,46
23,72
27,20
29,09

36,77
$0.13
$9.08

2.13

4897,.0
4838,.0
453%,0
4328,0
419¢,0

4143.0
4019,0

4042,0

4604,0
455%,0
479%,0
$000,0
$210,0

$700,0
$340,0
$690.,0
4744,0
4900,0

3926.0
4095,0
4120,0

48480
4718,0
4443,0
4041,0
4001,0

4640,0
4864,0
3808,0
4566,0
4738,0

4314,0
43200
4217,0

4189,0

SOUGUER GRAVITY DATA

OnSERVED
GRAVITY

900362.92

- 980343,90

900303,.09
M0393,27
900403,.19

980403,1)
9R0409,40
980404,92
9680404,92
980400,76

900383,1)
9%037%,71
980363,9)
9603%2,01%
980342,28

90310,99
$00333,17
980312.39
940367,39
980368,0)

980404,92
990347,3S
9W0nit1.96
980404,46
980400,32

900359,26
90367,91
9R0381,16
90402,19

980402,79 +9¥0003,18

910368,08
9035863
980406,77
900367,93
980300,69

940347,.3%
980347,38
98n0374,951)
980367,08
980362,.89

980374,72

8tn, GRY,

~910017,29°

=-980013,57 .

«900012,46
«900R34,29

«980821,29
«980023,51
=900823,91

«940027 .08
«900821,%4
«980023,32
«980822,96
«-900826,40

=980810,.64
«990010,69
«9809810,17

«9000806,77
«900007,97
«980R06,07

«900804,92
*980000,114
«980801,48
«980802,19

«900794,74
«980796,.00

«980790,46

«900799,98

; CORRECTIONS
'!..lt' FREE=AIR

$.3) 460,36
6.1¢ 436,44
$.40 426,34

. 1036 406,60
1.19 09,80
1.9 377,84
0,00 AT
0,00 '
1,57 380,00
1.84 414,03
3,63 420,22
7.57 4%0,77
7.32 470,04

. 4,00
6,17 843,33
3,08 S01,99
$.08 $34,087
2.7¢4 446,17
3.99 460,64
0,00
0,00 '
134 369,10
1.32 304,99
1,08 g, 09
1,38 433,78
1,09 443,54
0,98 417,69
1,29 379,94
0,96 376,198
0.74 436,21
0.9% 457,26
0,80 365,23
0.68 429,28
0,86 443,54
0,00
0,00
4,87 405,97
2.08 406,14
0.76 396,49
0,74 394,00

*300,42
*366,90
156,02
*148,0)
©142,97

142,99
.l’.."

139,13

181,84
*136,71
144,93
171,99

198,62
.‘.’o’.
195,53
*163,2%
166,82

*135,.1$
*340,9%
342,00

166,74
©162,29
182,87
139,09
137,72

*159,.62
.’6,.”
3‘3’."
«1%7,09
162,29

."..“
.“'o.‘
*348,33

.“’.“

SPECIAL

o i

BOVGUER .
A%OAALY
©196,950
155,78
0133.6)

*161,1?
*189,44

161,23
*164,02

176,10

."‘."
."0.‘:
.‘.‘."
166,49

166,01 .
160,93

‘©468,76

.‘.’."
162,34

*163.39
o160,8)
162,79

150,12
.....”‘
159,96 .
.“’."
0101.07

"”.“'
o358,6?
.tCl.Ol
160,74
*159,38

130,84

*$83,5)
376,68
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SVAN VALLER
STATION
SoRNTIFICATION
CravTY, 8VOL
. GRavly, 8v072
Grav?Y, 8Vv073
GRavVTY, 8V074
CravTy, $8v01S
GRavVTY, 8V076
CravTy, 8v01?
- Graviy, 8V078
CPavTY, 8v079
© GRAVTY, 8V080
CRaVTY, svoeg
GPavty, SvVOA2
CRavTY, s$voe3l
. GRAVTY, 8VO08e
CRaAYTY, 8V0aS
GPavVTY, 8VOR&
GCrvlTY, svVon?
GPaVTY, Svome
GPavVTy, SVos9
GRAVTY LINChASE

i

GRaVTY LINCRASE
CmvlyY, SVn9o
CRAVTY, s$v091
CRaYTYy, §v092
Cravty, §8v09)
GravVTY, Svoeq
CPAVTY, 8vnes
CRAVTIY, 8§V094
- GRAVTY, $V09?
. GRaAVTY, $vo09e
. GmavTY,  8V099
Ckaviy, 8Vioo
CravTY, 8Viol
CRaviy, 8vi02
GRavly, 8Vi03
GRaVTY, 8Vi104
. GRaVIY, 8Vi108
GRavVTY, 8V106
CRaAVTY, LIKCBASE
CRAVIY,LINCBASE
V307

- Gmvry,

1,96
1.8}

0,19

$9,70
$8,29
$4,695
$3.34

$6,78
56,75
$6,98
$5,00

$S,19
$5.12
55,99
$7,27

S8,63
$8,.12
$3.1?7
S1,.67
$0,1?

49,66

48,40
$0.88
49,68
48,16

45,60

42,018
30,97

16,21

LONGITUDE ®
o113 4,10 4270.0
11} 6,4) 4207,0
113 8,00 4106,0
=113 10,30 4084,0
)13 ”..’ ,..’..
113 16,31 3934,0
11} ’..2‘ 3.1‘.0
o113 19,53 3R66,0
113 21,29 3n4es,0
=113 22,24 3838,0
113 23,33 3322.0
113 24,49 3872,0
113 25,88 3711,0
e11) ,‘o:’ 3&!5.0
*113 27,60 4155,0
=113 29,50 3661,0
=113 27,98 372%.0
«113 22,63 37%3,0
=113 24,43 3748,0
113 1,01 4207,0
i) 3.39 "“o'
=11) ‘o,‘ OJtl.O
=113 8S,48 4343,0
=113 8,27 _ 4135,0
112 80,30 " 4309,0
o112 $6,20 "“00
=112 34,78 4368,0
112 ”.,, “‘o..
.“, ’2.’, ““..
=112 48,02 4354.0
*112 §8,9) 4378,0
=313 0,63 4459,0
*1313 3,59 4%561,0
o113 4,73 4742,0
113 $,07 4990,0
=11} ’o" ‘3’93.0
=113 33,30 4091,0
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_ DOWGNER GhaWiTY DATA

Oa8rPVED
GPAVITY

900371.3%7
980382,7)
90030%,9
9Mn393,7
920402,69

9R0n40¢,00
960407,76
960407,29
9:20410,2%
980400,99

9 0407,462
930405,83
950412,48
990401,02
980381,12

980417,34
ne12,6)
96N40A k1
950401 ,8C
980347,39

900347,3%
970355,93
W0ISH 83
950366,51
9M0I6S,%6

980377,9%
9R03%2,20
RN 02
9803142,44
980354,90

M0n3IS7,98
9%0344,16
ORO34E, 10
9ISt , 20
980341,02

900326,0¢0
90030%,75
980359,76
900347,33
900347,.38

*980901,27
*9008031,79
090030’.23
«900803,73
«900802,90

«9RNRN2,70
e9NORN2,19
- 920801 ,06
«980800 .61

«910799,80
980797,31
«980794,97
«980791,90

«910709,92 .

«9£0795,66
«9£07958,06
«9£0795,40
«950792,42

«980792,71
«98n792,60
=9£0793,91
960795 ,04

=960797,92
*980793,60

«9207I09,67

«9:0787,41
-950705.39

«91:0874,62
9807%2,48
«9£0786,22

*950784,31 -

«980782,12

«980776,27
«980774,06
=950769,20

7 .

CORRECTIONS
FREE=AIR
0,70 402,19
0,04 398,81
0,09 306,02
0,79 381,32
0,76 374,46
1,07 369,08
1,46 3ng, 22
1.29 363,46
0.67 360,03
0,39 359,33
Z 0.3’ 3.‘.03
0,37 34a,09
0.91 358,67
026~ 390,63
-~ 0,83 344,20
0457 350,23
1.18 352,84
0,82 392,37
0,00
0,00
0,41 403,0)
0,43 405,76
0,66 408,29
0.52 408,30
0,82 300,78
0.%6 408,10
0.78 408,39
1.26 410,36
1.7 414,59
11.11 417,50
2.92 426,13
0,66 411,59
0,82 439,20
© 0e79 428,78
0,9 443,00
0.83 469,10
1,09 378,34
0,00
0.00

384,61

147,22
©3144,70
*141,32
139,01
*137.11

«3133,42
133,37
-133.0’
.lll.l?
®132,1)

‘e131,.98

«133,30
327,78
131,34
©143,00

.l".OO
©120.,26
129,22
129,04

*147,.93
146,52
=1460,38
149,49

©342,32
148,20
149,48
*150,20
151,74

«152,80
150,68
150,64
153,42
*156,93

363,11

*171,60
137,41

=340,018

ANOMALY

*174,03
.l.’."
.‘,00"
*167,46
*162,34

161,20
162,12
*162,12
.“00‘7
o163,61

163,84
160,16
169,01
©163,04
".“‘."

158,78
159,91
363,86
166,47

=103,2?
149,80
’}10.’!

172,72
e183,02

. ©180,39"

*183,58
.“’..‘

240,63
®©163,95
®176,91
166,43
167,04

*166,93
'.“’.”

.’,‘o,.




‘v vageey

STATION

IDENTIPICATION
CravTY, 8SVios
CravTY, 8V109
Graviy, 8v110
. GRavVTY, 8VitQ
Gravty, 8vi12
CRAVTY, $Vi1)
GRavVIY, 8VIi4
GRavVTY, 8V11S8
CravVTY, 8V136
GRAVTY, 8V117
Geavty, 8V118
Graviy, 8Vv119
GRAVTY, 8V120
CravTYy, Svi21
CraAVTY, 8SV122
CRaAVTY, 8vi23
CRAVTY ,LINCRASE
GRAVTY LINCRASE
o CRAVTY, 8V124
CRAVTY, sV12S
Gravtry, 8Vi2e¢
GPavTY, 8v12?
CrvVTY, 8V12e
GRAVTY, 8v129
GPavVTy, 8V130
Cravry, 8ViIll
GRaVTY, 8v132
GravTy, 8V13)
GRAVTY  LINCBASE
GRAVTY LINChASE
CravVTY, S8Vi34
Gravty, 8V13$
GRAVTY, 148 1)
GRaVTY, $V137
CRAVIY, $V138
CRAVTY LINCBASE

LATITUDE

11,91
12,03
11.43
10,16
10.11

6,00
9,50
2,91
3. N

3,42
$.,00
1.21
1,20
2,9%¢

47
47

47
47
47
47

3,9
2,78

1.23
2,74
2,04
4,78
47 7,09

47 6,31
46 39,56
46 39,13

46 S6,00
46 36,44
46 83,17
46 32,43

. 46 81,61

LOCATION
LONGITUNE .
o113 32,10 4039,0
eoif) 33,0} 4188,.0
=113 30,47 4603,0
(283 ] 31,24 4!90.0
el1) ”o" 4390,.0
oi1) 37.17 4978,0
oil) 33,64 4217,0
113 26,14 4109,0
."’ ’.." QSII.O
113 17,51 4002,0
113 7,78 4197,0
=113 6,58 4Sh4,0
=112 59,10 4259,0
o112 36,66 4310,0
112 $S,28 4390,0
112 $3,43 4785,0
o112 87,12 4450,0
112 $7,.8% 4400,0
113 1.48 4200,0
o113 4,78 44%59,0
113 2,97 4460,0
=113 §,60 4210,0
o113 98,71 4130,0
113 6,88 -',_‘1‘3.0
113 12,47 4307,0
113 9,03 407%,0
113 1,28 4290,0
=113 7,79 4408,0
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