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On November 4, 1978, t h i r t y - t h r e e gravi ty s t a t i ons were established 

about one mile north of Ennis, Montana, in the Ennis geothermal area, 

southwestern Montana ( f i g . 1 ) . 

Elevations for the s ta t ions were determined by t r a n s i t level (R. 

Leonard, U.S. Geological Survey, wri t ten commun., 1978) and by benchmark 

or spot elevat ions shown on the U.S. Geological Survey topographic map of 

Ennis at a scale of 1:62,500. 

The gravity readings were made with a LaCoste-Romberg gravimeter 

(number g-235) having a scale factor of about one mi l l i ga l per d iv i s ion . 

A base s t a t ion was occupied at the beginning and end of the day of 

metering ( f ig . 1 ) . The observed gravity was referenced to the U.S. 

Department of Defense base s t a t ion (ACIC 0475-0) in Helena, Montana ( f i g . 

2 ) , having a value based on the In ternat ional Gravity Standardization Net, 

1971 (Defense Mapping Agency Aerospace Center, 1974). 

The Geodetic Reference Systan 1967 formula ( In ternat ional Association 

of Geodesy, 1967) was used to compute theore t i ca l g rav i ty . 

The two Bouguer anomalies were computed by use of the following 

U.S.G.S. computer programs: 

1.) U.S.G.S. Gravity Reduction System (R. H. Godson, D. 

Dansereau, and R. Sweeney, unpiib. da ta , 1978) 

2.) Program Bouguer (R.. H. Godson, U.S.G.S.. unpub. da ta , 1978) 

Use of brand names in t h i s report i s for descr ip t ive purposes only, and 

in no way cons l tu tes endorsement by the U.S. Geological Survey. 



Terrain, tidal, and drift corrections were made with the above two 

programs. All corrections were made from each station to a distance of 

167 kilometers. Densities of 2.67 g/cm^ and 2.50 g/cm^ were used in 

conqjuting the Bouguer anomaly. 
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PRINCIPAL FACTS FOR GRAVITY STATIONS 

Explanation of the headings of the accompanying table of principal facts: 

STATION IDENTIFICATION 

LATITUDE 

LONGITUDE 

ELE 

ST ' 

OBSERVED 

THEORETICAL / 

TERRAIN 

BOUGUER 

CURV 

FREE AIR 

COMPLETE-BOUGUER 

Gravity station number. 

North latitude in degrees, minutes 

and hundredths of minutes. 

West longitude in degrees, minutes 

and hundredths of minutes. 

Elevation in feet (to conv . r f to 

meters, multiply by 0.3048). 

State identification (Montana). 

Observed gravity in milligals. 

Theoretical gravity in milligals. 

Terrain correction in milligals. 

Bouguer correction in milligals. 

Curvature correction in milligals. . 

Free-air anomaly in milligals. 

Bouguer anomaly in milligals, based on 

densities of 2.67 and 2.50-

-.1 



E n n i s G r n v f t v S t o t f o n s 
fiathered bv H . S e n t o r f l t 1976 
i f *e te r 1 0 ; g -235 U « t e : 0 3 / 2 3 / 7 9 

T a b l e 1 BOUCUEn RRAVITV DATA f o r t h e E n n i s , Mon tana G e o t h e r m a l A r e a 

' , 

j STATION 
llDriUIFICATlON 
1 proj 8t*""td 

L 0 
LATITUDE 
deq mJn 

C A T 1 
LUN&lTUoE-
deg win 

r t h : 
r t h t 

P l h 1 

r t h 1 
rth t 

rth t 
r t h J 

r t h f 
r t h 1 
r t h f 

r t h } 

r t h t 
r t h t 

r t h t 

r t h 1 

r t h 1 
r t h t 
r t h J 

r t h : 
r t h 1 

r t h I 
r t h 1 

r t h 1 
r t h 1 

r t h 1 

r t h i 
r t h ! 
r t h t 
r t h : 
r t h 1 

r t h : 

rth 1 
r l h 1 
r t h t 

rlh t 

rth t 
n t i t 

:helen«a( 
1 
2 
1 
4 

5 
6 
7 

• 8 
9 

10 
11 
1? 

n 
H 

15 
U 

. 17 
Ifl 
19 

br 
20 

ai 

i l 

i<i 
25 
26 
27 
2a 
29 
30 
31 
3? 
33 

M5 
MS 
15 
iJS 

MS 
15 
nS 

"5 

n't 
«S 
IS 
•45 

MS 
15 
MS 
15 
15 

15 
15 
15 
15 
15 

^b.50 
23.20 
22.10 
22.00 
J9.V0 

21.65 
21.65 
21.dS 
21.85 
21,«S 

21.05 
21.BS 
21.6^ 
21.66 
21.66 

2 1 . 6 6 
2 1 . 6 6 
2 1 . 6 6 
2 1 . 6 6 
21.zq 

21.05 
21.61 
21.61 
21.61 
21.61 

15 21.61 
I'I 21,0'! 
15 21,61 
15 21.65 
15 21.tt5 

15 21.65 
15 21,US 
15 21.05 
15 21.US 
IS 21.US 

3r <J5 22,00 

A*Un««i 46 S6^S0 

59.SO 
15*fl9 
15.fll 
1^.67 
11.91 

t i l . I S l 
11.OU 
1 1 . ! 3 
11.27 
11.10 

11.51 
11.6U 
11.70 
ll.Sb 
11.12 

11.29 
11.15 
11.02 
11.R9 
13.89 

1 3 . 8 7 
15 .no 
13 .67 
1 3 . 5 1 
1 3 . 1 0 

1 5 . 2 7 
1 3 . 1 3 
1 5 . 0 0 
12.P2 
1 2 . 9 b 

15,OB 
1 5 . 2 1 
15 ;3S 
1.5.Itt 
1 3 . 6 2 

1 3 . 6 7 

&9.S0 

n ^ 
ELE 

U n f t ) 

3872.0 
1U«J5.0 
1V21.0 
1921*0 
1V81.0 

S 
ST 

mt 
mt 
mt 
n>t 
mt 

C R 
QOSE(;VED 

A V 1 T V 
THtdRETiCAL 

980505.26 
9801 7l.«J0 
900175.80 
900172.9tt 
980lb0.52 

1926.0 mt 980175.11 
«V2U,0 mt • 9801/1.61 
1V27.0 mt 980176.28 
1920.0 mt 9«0I77.36 
lV2d.0 mt 980!78.07 

1V26.0 mt 
1951 .0 mt 
1V50.0 Mt 
1931.0 mt 
1931.0 mt 

1953 .0 mt 
193'J,0 mt 
1935 .0 lilt 
1 9 3 5 . 0 mt 
1 9 3 2 . 0 mt 

1926*0 mt 
191 i.o mt 
1'*n.0 mt 
1910*0 mt 
I90tt.0 mt 

IVOO.O mt 
1907.0 mt 
1V07.0 mt 
1U«>6,o jnt 
1 b 9 V , 0 mt 

1900.0 mt 
IVOi.O mt 
1901,0 mt 
1902,0 mt 
1900.0 fflt 

900178.17 
980178*27 
980175.19 
980176.fib 
9801/7.5b 

9801/6,75 
980175.10 
98,0171.Sb 
900175,51 
9801/3.17 

980173.1b 
960172.20 
980170.99 
960169.9'i 
9/5016.9.29 

960168.65 
980168.05 
9801U7.62 
900168.57 
980160.99 

960169iAtt 
•9801/1.07 
98oi'72;09 
960172*92 
.980175.10 

980761.56 
080651.05 
9un6S2.38 
9110 652.25 
9U0i.19.07 

9U06S2.01 
9U0652.0I 
9tl0652.0l 
960652.01 
900652.01 

960652.01 
9oO(i52.0l 
9fl0651i72 
9U0O51.7?. 
900651,72 

9110651.72 
960051.72 
960651i72 
90065U72 
. 960('.51ib1 

960652,01 
9110651*70 
980651,70 
900651*70 
900651,70 

'900651,70 
9U0651 .70 
900651,70 
960652*01 
960o52.0l 

900652.01 
9u0b52i0t 
90flo52,0| 
960652,01 
980652.01 

C n R R E C T I 
TEHRAIN BHUGUER CUKV 

0.51 -152,06 -1.21 
1,50 -166.95 -lilO 
1.38 -167,91 -1,10 
1.36 *167.91 -1,10 
1,10 -169.69 -1,11 

N S 
SPECIAL 

1 9 2 1 . 0 mt 980173^06 960652^23 

Sd72 ,0 Mt 9(103.63.?l> W l h t i k H * 

1.39 
1,12 
i . l 5 
1,52 
1,55 

1.65 
- 1,78 

1,69 
1*65 
l . b S 

i.si 
l . l ' l 

i * i 7 
1.38 

1.39 
i . 1 5 
1.13 
1.10 
1.39 

1.39 
1*38 
1.38 
1*12 
1.39 

i . 3 9 
* 1,10 
• l i i i l 

1.12 
1,1s 

1.36 

•168,01 
•166,08 
•168 .05 . 
•160.08 
•166*08 

• 1 6 6 . o i 
•16U.18 
•160.63 
•16U.28 
•166.28 

' 1 6 6 . 2 5 
•160.32 
• l 6 U i 3 2 
•166.32 
•168 .22 

' 1 6 6 . 0 1 
• 1 6 / , 5 0 
•167 .50 
•167 ,17 
•167*10 

- i 6 7 i 3 3 
• 1 6 7 . i 6 
• 167 .36 
•166 .99 
•167 .09 

•167 .12 
•167 .25 
•167 ,16 
• 1 6 7 i J 9 
^16 / ^12 

• | 6 7 . 9 « 

1.10 
•1.10 
•1.10 
•1.10 
•1.10 

•1.10 
•1.10 
•1,10 
• i i i o 
•1 .10 

' 1 , 10 
• I . 10 
• i , i o 
• U 1 0 
• 1.10 

•1 .10 
• 1 i 10 
•1 .10 
•1 ,10 
•1 .10 

• 1.16 
• 1.10 
• 1.10 
•1 .16 
>1.10 

• 1.10 
•1 ,10 
• 1*10 
• 1,10 
•1 .10 

'•U«i6 
• t«24 

0*00 
0 ,00 
OiOO 
0 .00 
o^nu 

0.00 
0*00 
OiOO 
0*00 
0 .00 

0*00 
0*00 
OiOO 
o.oo 

O.OU 

0.00 
0*60 
o;oo 
0^60 
0 ,00 
0 .00 
0*00 
0 ,06 
0 .00 
0*00 

0*06 
0*00 
0i,0U 
O.OU 
0^00 

6.QU 
0.00 

A 
FREE 

AIR 

* 3 7 , 2 7 
- 1 9 , 9 5 
- 1 5 . 6 7 
- 1 6 * 3 3 
- 3 0 * 2 7 

- 1 5 . 8 0 
- 1 1 * 1 1 
- 1 2 . 5 3 
- 1 1 * 3 6 
- 1 0 * 6 S 

N 0 H A L I E 3 
COHPLETE-OOUGUER 
dls2*67 d2s2,iS 

0*00 - 1 0 . 1 1 
0*P0 - 1 0 . 1 b 
0 .06 - 1 1 . 1 7 
0,00 . - i i , o i 
0 .00 .^10*32 

> i i *2 i 
•12*37 
•13*22 
• 1 1 . i b 
• i l * 7 1 

ilS*7j» 
•17*79 
ill.01 
*20,U 
i20,99 

- 2 l , « 2 
- 22 *33 
- 2 2 , 7 6 
- 23 *36 
•22*1S 

- 2 1 . 1 6 
' 2 0 . 0 0 
- 1 9 . l b 
- 1 8 . 2 1 
• 1 7 , 9 3 

-16^25 
•37»27 

- 1 7 0 . 0 3 
• •18b .u i 
- 1 8 3 . 6 1 
- l ' > 1 . 3 2 
- 2 0 0 . 1 7 

- 1 6 3 . 8 2 
- 1 8 2 . 1 7 
- 1 8 0 . 5 3 
- 1 7 9 . 3 2 
- 1 7 8 . 5 8 

- 1 7 8 . 2 0 
- 1 7 7 . 9 6 
- 1 7 9 . 7 2 
- 1 7 9 . 0 7 
-173* '<6 

- 1 7 9 . 3 5 
• 1 8 0 . 6 5 
- j a i . b S 
- 1 8 2 * 6 1 
- 1 8 2 . 9 1 

- 1 8 3 . 7 8 
- 1 8 5 , 2 1 
- 1 8 6 * 1 8 
- 1 8 7 , 6 0 
- 1 8 8 . 1 0 

- I B ' ) . 16 
- 1 8 9 * 7 1 
- 1 9 0 , 1 1 
- 1 9 0 . 3 2 
- 1 8 9 , 5 5 

- 1 6 6 . 6 6 
- 1 8 7 . 2 2 
•^180.31 
- l ^ S . M t 
- 1 8 5 . 0 2 

••181.24 
^ 1 7 0 . 0 3 

- 1 5 9 , 0 9 
- 1 7 3 . C 6 
- 1 6 9 * 6 0 
- 1 7 0 . 1 8 
- 1 8 6 . 1 7 

- 1 6 9 . 9 7 
- l t 3 . 3 2 
- I 6 0 . 6 8 
-165 .« i8 
- 1 6 1 . 7 4 

«*I61*38 
- 1 6 1 . 1 1 
- 1 6 5 . 6 5 
- 1 6 5 . 2 2 . 
• *16 l . t fO 

- l 6 b . S 6 
- 1 6 6 . 7 9 
- 1 6 7 . 6 8 
• 1 6 6 . 9 4 
- 1 6 9 , t i 

- 1 6 9 . 9 3 
• ^171 . t s 
- 1 7 2 . U 
- 1 7 3 * 6 0 
- 1 7 4 * 6 0 

- 1 7 5 . 5 7 
- 1 7 5 . 9 2 
- 1 7 6 . 3 5 
- 1 7 6 . 5 6 
- I 7 b . 7 8 

- i T u . e i 
T 1 7 3 . « 4 
- 1 7 2 * 5 4 
- 1 7 1 . 6 3 
- 1 7 1 . 2 6 

- 1 7 0 . 1 0 
• 1 5 9 . 0 9 

ui 

http://15.no
http://9U0i.19.07


GRAVITY BASE STATION 

L A T I T U D E Q 

U6 3 6 . 5 ' N (1) 
LONCITUOe 

111 59.5 ' w (1) 

STATION DESIGNATION 

HELENA 

E L E V A T I O N 

1180.5 METERS (1) 
COUNTRY/STATE 

USA/Montana 
REFERENCE CODE NUMBERS ADOPTED GRAVITY VALUE 

JkCISLnhlS-zQ-
IGC 1^66l.T 

JdLSL 
^= 980 363.50 mgals 

ESTIMATED ACCURACY DATE 

+ Q 2 mgals 
MONTH/YEAR 

Aug/1968 
DESCRIPTION AND/OR SKETCH 

Station is located at Helena, Mont., Municipal Airport> at the gate of 
the barrier, on the ramp side of the terminal building, opposite the 
teiTOinal ejc»t to planes, on the asphalt. (1) 

Gate 
- X — X X — X — X — X —)C 

Gate 

X — X — X — X X X-

9 

(Z) 

Figure 2.—Helena Municipal Airport base station statistics. 

R E F t R U N C e r-OUHCt 

i 1L_.01355___ f.^)_G^lOO. 
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