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On November 4, 1978, thirty-three gfavity stations were established
about one mﬂ.e nqrth of Ennis, .Montana, in the Ennis geothermal area,
southwestern Montaﬁé (fig. l);

Elevations for the stations were determined by ﬁransit level (R.
Leonard, U.S. Geological Survey, written commun., 1978) and by benchmark
or spot elevations shown on the U.S. Geological Survey topographic map of
Ennis at a scale of 1:62,500.

| 'fhe_ gravity readings were made with a LaCost:e-Rmnb;—:rg1 gravimeter .
(number g-235) having a scale factor of about one milligal per divisionm.

A base station was occupied at the béginning and end of the day of
metering (fig. 1l). The observed gravity was referenced to the U.S.
Department of Defeﬁse-bése station (ACIC 0475-0) in Helena, Montana (fig.

2), having a value based on the International Gravity Standardization Net,

1971 (Defeﬁse Mapping Agency Aerospace Center, 1974).

The Geodetic Referen;e System»1967‘formul5 (InﬁernationalbAssociation
of Ggodesy, 1967)‘was‘used to compute theoretical gravity. —
The two Bodé%er Aanomalies ~were computed by use of the following
U.S.G.S. computer progfams: | |
1.) U.S.G.S. Gravity Reduction System (R. L Godson, D.
Dansereau, and R. Sweeney, unpub. data, 1978)

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

luse of brand names iﬁlghis report is for descriptive purposes only, and

in no way consitutes. endorsement by the U.S. Geological Survey.




Térrain,vtidal, 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/cm3 and 2.50 g/cm3 were used 1in

: "Jf' computing fhe Bouguer anomaly.
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PRINCIPAL FACTS FOR GRAVITY STATIONS

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

STATION IDENTIFICATION

LATITUDE
LONGITUDE
ELE

ST
(OBSERVED
THEORETICAL
TERRAIN |
BOUGUER
.QHRV ;

FREE AIR.

COMPLETE-BOUGUER

Gravity statidn number.

North latiﬁude in degrees, minutes
and hundredths of_minutes.

West longitude in degrees, minutes
and hundredths of minutés.
Elevation in feet (to convert 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.milligais..
Free-air anomaly in milligals. -
Bouguer anomai’y in milligals, based on

densities of 2.67 and 2.50.

e




:i V . . L. . . S . . '
§ Table 1 poucuen GRAVITY DATA for the Ennls, Montana Geothermal Area . - - 3
Ennis Grnv!tv Stations . St ry S : ' _ : ;L L o . -
‘Tathered bv N,Sentorfit 1978 . ‘ : ' . . o P , SERTR
"'eter 10t g=235 . Vates 03123/79 o A - ' . - T o '
; _ STATION L OCAT 1D NS CCRAVITY CNRRECTIONS . ANOGHALIES - [
'IDENTIFICATION ULATITUDE- LUNGITUDE: ELE ST ODSERVED THEUREVICAL 7EHRA!N BNUGUER CURV ~ SPECIAL FREE COMPLETEDOUGUER |
i prol stav{g deq ain  deg min (in ft)- _ - ' _ ALR dis 2 67 d2s2,45
Horth thelensal 4h 36,50 =111 59.50 3072,0 mt 9803063.76 980764,56 0,54 =132,06 =1,24 0,00 «37.27 =170.U3 =159.09 - [
North t 1 45 23,20 =111 43,R9 4895,0 mt 9BU173,90 980654,05 1,50 <166.95 =1:40 . 0,00 <§9,95 =}4o.81 =175,08
MNorth 3 2 45 22,10 =11} 43,84 LYyR4,0 mt 9ROIT3.AU 80652, 3R 1.3 =167,98 =1,40 0.0 «15.67 =1R3,6uU =1h9,b0
Horth 3 45 22,00 =113 4%,67 U924,0 mt 900172,98 . qu0LS2,27 Lodh ©167,98 =1,40 0,00 «16,33 «jRy,32 «170,48
Morth 8. 4 45 19,90 =111 41,91 4Y81.0 mt 980I50.52 9U0LAY,OT 1,40 «169,89 =1,41 0,00 30,27 «200,17 =18b6,17
}"orth s S 4S5 71,65 =111 43,87 0926,0 mt YROITI.10 - 980652,01 1.37 «168,01 «f,40 0.00 ~}5,80 ~183,82 -1@9.9i
Morth 3 6 45 ?1.85 =111 40,00 #Y208,0 mt » 98UNI7AL,61 QUNLS2,00 . 1,42 ~168,UR =1,40 0,00 eju,lf =iB2.17 -163,32
North 8 7 4S5 21.65 ~111 44,13 4927.0 mt 9Y8UL7h,28 9u0652.01 £,45 =168,05. 1,40 0,00 =12.55 180,53 ~{hs,68 f:
North 1 8 4S5 21,85 =111 44,27 0920,0 mt 9RUIJT.36 98D6S2,UY 1.52 «1A8.UA =) ,40 0,00 «11;36 «179,32 =165,48 . |&
Morth 8 9 4S5 21,85 =111 48,80 4928.0 mt YAUIIB.07 Q00652,01  §.55 «168,08 =1,40 & 0,00 =10.,65 =178,50 ~lhu.7Q [*
] .
fnorzh : 10 45 21,85 =111 44,54 4926,0 mt YAUI7ALAT  980652,00 . 1,65 =168.01 =1,40 0,00 =10,44 ~178,20 1h4;38
morth 8 1145 21,85 =111 44,68 4931,0 mt  98017A.27 9000652,00 - 1,78 =160,18 =1,80 - 0,00 «i0,l4 S177,9h =1b4,14
Borth 8 12 85 21,6h =111 44,70 4y50.0 wt 98UIIS.19 98065872  1.69 “1hd,83 ~1,40 0,00 «1i.17 =179,72 -165.63
North 8 13 45 21,66 =111 40,56 4934,0 mt 9BUI76,A% QuOLSL,T2 163 =168,20 =1,40 0.00 »=f1.0] «179,07 ~1bY,22:
horth 2 18 45 21,66 =111 AN U2 U934.0 mt  98VI77,.5Y 98R651,.172 1.5 =100.20 =1,40 0,00 &{0.32 =173,46 “164.6G o
Morth g IS 45 21,66 =111 40,29 4933,0 mt  9BUITh,75 . Qu06S1.72 ¢ §. 51 ~ib8,¢5 =1,40 - 0.00 «ji,24 -174.35 : ‘n %
Morth B . 16 4S5 21,65 =PE1 44,15 4935,0 mt  YBUIIS. U0 9600572 J.HA S160.32 Sf,H0 . 0,00 «12:3] *1A0,65 S1h6,79"
Morth 8 . J7 45 21,66 =111 40,02 4935.0 Mt 9A0174,55« U0651:72  JlU0 S)hHi32 «1,40 0,00 =13,22 181,95 =167,64
North 3 I8 uS 21,6h =111 43,R9 4935,0 mt 9B0173.31 9UOGSE.I2 . 1,37 ~168.32 1,40 - 0,00 14,46 =1B2,81 <l6h,93
iMorth 8 19 45 21,74 =111 43,89 4932,0 mt YBOIVI, U7 980651.80 1,38 «168,22 =1,40 0,00 &1a;71 =182,94 ~149,04
‘Horth 1 be 45 21,85 =111 43.87 0926.0 mt YBUII3,15 9B0652,00 1,39 =168,00 1,40  6.00 .&15.76 183,78 =169,4)
Morth 3 20 4S5 21.64 =11} 4YV,R0 8911,0 mt YB0172.20  ANOGSEL70 §.45 =567.50 =1.40 0,00 «17,79 ~1R5,2a =171,45
North 8 21 NS D1.68 =111 43,67 8911,0 mt  980170,99 900651,70 - 3,43 «1h7,50 #3140 0,00 &)9,0)  =)Rb,4A =172,64
North 3 22 45 21,64 ~11) 43,54 4910,0 mt Y8U169,9% 9UN6S51,70 1o4f =167,47 1,40 0,00 420,14 «IB7.60 =}73,60
‘North 1t 23 45 21,64 =111 43,00 4Y0U,0 mt YD0O1GI.2%  00GSILIO0 . 1,39 SJAT,40 =1,40 0,00 #20,99 =188,40 =174;50
North 1 20 45 21.60 =i11 43,27 G906,0 mt YBOIOA.6S 960nS1.70  §,39 =1AT.33 1,40 . 0,00 ~21.,R2 =189.16 =i75.37
‘Korth 3 25 4 21,64 <111 43,18 4907.0 mt YABUILO.0S Qu0LS),TO 1,30 #167.46 =100 0,00 «22,33. 189,71 =175,%2"
North 3 26 4% 21,64 «11] 43,00 A4yn7,.0 mt 9A01uT .62 QUOLSILT0 L3R =167,.86 «1,40 0,00 &22,76 ~190,)8 =}76.135
‘North 3 27 65 21.85 =111 42,02 489,00 mt 90U160,37 98006S2,01 - .42 =3A6,99 1,40 . 0,00 23,356 =190,32 ~170,56
North ¢ 28 U5 21,85 =111 42,95 4599.0 mt YBUIGA,9Y Qu0LSC.UL © 1,39 =167,09 “1,40 ~ 0,00 «22,05. =189,55 =175,78 |
North ¢ 29 45 21.85 =111 43,08 4900,0 mt 9BUILI,AH  QUBD6S2.01 1639 =167,12 =140 ¢ 0,00 =21,4b =~186,60 ~174,83 |
torth ¢ 30 45 21.85 =111 43,21 4905,0 mt -9B0171,07 9uduS2.0f ° 1,40 =167.¢3 1,40 - 0,00 «20,00 187,22 =173,43 [
‘Morth ¢ 31 4S5 21,85 =311 4335 4901,0 mt 980172:09 . 9u0uS2,0) | 14 «1hT.1b 1,40 0,00 «19,ib 180,31 =172:54
S Nerth 8 17 45 21.85 «Q11 43,48 8902,0 mt 980172.92 980LS52,0U8 1.42 167,19 =], 40 0,00 «1d,24 wiPS,uf =17{,63 |
Morth g 33 45 21,85 =111 43,62 4900,0 mt .980173.40 980052.01 JolS 167,02 »1440 . 0,00 «17,95 =185,02 «171,26 |
Noeth t  3r 45 22,00 =110 43,57 4&924,0 mt 980173.06 950652.23  1.3b «j67.94 «h.dd . 0400 ©1b.25 =184.28 170,50 :5
Harth lhbiénulf 36 36,50 =111 99,50 ¥872.0 mt 98038325 ,V_‘?UOIMI 56 0.54 '132005 '1.24 ©. Q.00 37,27 “‘7°'°3 "‘59 09

-
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GRAVYITY BASE STATION

STATION DESIGNATION

LATITUDE 0
b6 36.5' X Y .
LONGITUDE o HELENA
111 59.5' W (1) -
ELEVATION COUNTRY/STATE
1180.5 wmeTers (1) USA/Montana
: REFERENCE CODE NUMBERS ' , : ADOPTED GRAVITY VALUE
| _ACIC O475-0 _ - . | - N
I6C 156610 — | &= 98036350 mgals
WA 31 '
.. ESTIMATED ACCURACY DATE
) 1 MONTH/YEAR
I 0.1  meas 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
teminal ex't to planes, on the asphalt. / . (1)

Gate. _ _ Gate - S
SXmX XmX X X =K XX =X X XX

{Figure 2-.——Helena-b&uniéii5al« Airport base station statistics-.

REF(‘.’R_ENCE SOYRCE

(1)__01355__(2) 05100
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