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INTRODUCTION

Seventy-one gravity stations were established im April 1979 near the
towns of Clifton and Morenci in southeast Arizona. - The survey area is
generally bounded‘by latitudes 32°55°N to 33°05°N and longitudes 109°10°W
to 10§°25’W; however, the majority of new data were obtained within or
near the areas labeled on Figure 1 Vas Clifton KGRA (Known Geothermal
Resource Area) and Gillard Hot Springs KGRA. The data were obtained as
part of the U;S. Geological Survey;s program to evaluate geothermal
resource areas. Previous available gravity data in the surrounding region
from 32°45° to 33°15°N and 107°00° to 109°30°W has been incorporated into
the new data set. This.réport presents the principal facts of this”datal/

with a residual'bouguer anomaly map of the survey area.

-l/Principal facts of previous data within the survey area (32°55° to
33°05°N, 109°10° to 109°25°W) are included for completeness; this data is

extracted from a larger gravity collection compiled by J. C. Wynn’s

-geophysical study of the Silver City Quadrangle (32°-33° N and 108°- |

110°W). His data 1includes U.S.G.S. daia, DOD. (U.S. Department of Defense)

Jdata, and private company data.



DATA ACQUISITION

Gravity observations were made using the LaCoste-Romberg geodetic
gravity meter G-1592/ A1l data are tied to the "Clifton" gravity base
station (U.S. Department of Defense (DOD) Reference 3215-1) 10¢ated at
Greenlee County Airéort about 10 miles south of Clifton. The DOD base
staiion-description on file at the U.S. Geological Survey (U.S.G.S) is not
accurate 1in presenting the site characteristics £found. A modified
description for this base station showing the actual observation point is
included as Appendix 1.1 to this report; it includes the 1971
International Gravity Standardization Net value (IGSN 71) of 979154.40
mgals which was used in th;s survey.

Gravity loops were started and closed daily by observations at either
the Clifton base, referred to above, or at a supplemental base established
at the benchmark "Gillard VABM" (referred to as Gillard base). Metér
readings at these uLases, corrected for earth tides, are plotted against
observation time 1in Appendix 1.2. Characteristics of this; repeat data are
probably fair indicators of the uncertainties in the meter readings for
all stations. The standard deviation of the mean value of the readings at
each bése is about 0.1 mgal in both cases. This is an upward limit on the
. uncertainty because some'of the scatter in the repeat data 1is probably
related to obéérver charécteristics. This huﬁan.effect is expected to be
a cénsistenizerror that would be removed by the loop closures. Although

three observers read data on various days during the survey, each

2/Usé of brand names 1s for descriptive purposes and does not constitute

endorsement by the U.S.G.S.



particular loop was carried out exclusively by a single observer. The
mean value of the differeﬁce between repeat observations at Clifton and
Gillard was used for establishing the tie to Gillard base. Referring to
the standard deviations on the figures 1in Appendix 1.2, one assigns an
uncertainty (one standard deviation) of #0.15 mgal to the relative value
of the Gillard base.

Elevation control data and an elevation "uncertainty" are listed in -
Appendix 2. The "uncertainty" 1is a subjective estimate. Generally, this
. estimate 1s guided by the following: for elevations based on topographic
.map contours the uncertainty is assumed to be 1/2 the contour interval of

80 ft for'topographic maps in the area; for elevations based on benchmarks
or triangulation stations with vertical control the uncértainty is assumed
toAbe 0.5 £t; for spot elevations and section corners with map elevations
the uncertainty is assumed to be 3/10 of the contour interval, or about 25
ft. Many df the elevations wefe established in the field using a Hewlett-
Packard Total Station Rangerz/. These elevations were established with
ties to existing topograph{p survey benchmarks. An individual elevation
difference obtained with the "Ranger" is generally accurate to within 0.1
foot for distances less than 7000 feet, (personal experience of the
"users) although finer accuracy is péssible under optimum conditions. fhe
unce;taintyvéésigned to these elevations is 0.5 foot, the uncertainty of
the benchmark elevation tie. These uncertainties are presented as rough
estimates as a guide to data reliability. The elevation uncertainties
;ranslatg to uncertainties (ag; in simple bouguer values approximately as
(Grant and West, 1965, p. 239):

Ag = (.094—9.139)Ah mgal,



where Ah 1is the elev#tioa uﬁéérgainty in feet and o 1is the density'
(gm/cm3). When the density is taken as 2.67 gm/cm3,

| Ag = ;b6 mgal/foo£ elevation error.
For the data in appendix 2, the worst case uncertainties (140 ft)‘fw
translate to less than +3 méal.

 Horizontal control accuracy is a function of map scale. Topographic
maps at 1:62,500 were used to locate points, and positions are believed to
bé known to at least +250 feet. This would contribute a maximum
uncertainr*y of about 0.06 mgal (Grant and West, 1965, p. 236).

The data observed in the present survey 1is augmented by previous data
from the same generél region extracted from USGS unpublished data'll (J.
C. Wynn, written commun., 1979). Details of acquisition for!the auxiliary
data are nof known.. Observed gravity values at DOD stations which were
reoccupied Py the present survey (2 stations) agree to within +.05 mgal.
C&mpatison between private company observed gravity values and the present
survey at two stations show that the company values are lower by
approximately 1 mgal.
DATA REDUCTION

Computer programs existing on the U.S.G.S. Honeywell Multics 2/

computer system were used to obtain principal facts and terrain corrected

gravity values and anomaly contour maps for this survey. Station
coordinates were digitized from field maps and converted to geographic
coordinates uéing program "digit" (R. E. Sweeney, unéub. program, 1978).
Program "gravity red" (D. A. Dansereau, unpub. program, 1978) calculated
earth tide and linear meter-drift corrected observed gravity values using

the 1967 geodetic reference system (International Union of Geodesy and



‘Geophysics, 1967) and the 1971 Potsdam gravity value (Mﬁrelli, 1971). The
progra;'also computes free-air and simple-bouguer anomaly values. Terrain
corrections for the present observed data set were obtained by hand
template through zone F (0.895 km) of the standard Hammer (1939)
‘partitioning. Program "bouguer" (R. H. Godson, unpub. program, 1978)
computed terrain corrections from 0.895 km out to 166.7 km using the
method of Plouff (1977). The program uses mean elevation data on a 30
second grid for corrections from 0 to 5 km; 1 minute elevation data for
corrections from 5 to 21 km, and 3 minute elevation data for corrections
from 21 to 166.7 km. An assumed demsity of 2.67 gm/cm® 1s used for
terrain corrections. "Bouguer" also calculated earth _curvature
corrections and complete (terrain éorrécted).bouguer anomaly values. For
brevity, we refer to ‘'bouguer anomaly" 1nstea& of "complete-bouguer
anomaly".

The a;xiliary‘ data set was available only as observed gravity
values. .These'values were reduced to bouguer anomaly values using program
"bouguer" to calculate terrain corrections from the station to 166;7 km.

(Spuriously 1large 1inner terrain corrections éometimes result from
carrying computer corrections all the way in‘to the station; however, this
was not the case for any of the stations of the Auxiliary déta-set.) A
grid based on the new and auxiliary bouguer anomaly vaiuesvwas formed wiih"
2 km spacing between grid points using program "minc2" (M. W. Webring,
unpub. program, 1977). "Mine2" forms a surface of miﬁimum curvature
(Briggs, 1974) through existing data points. Computer plotted contour
naps of the grtddedvﬂata were produced u;ing program "contour" (R. ﬁ.

Godson, unpub. program, 1977), which uses a linear interpolation techdique



for positioning . contours, with ﬁétton'al contour smoothing with splinés

under ;ension (Cline, 1974). The contour maps produced for this report

make use of the smoothing opti&ﬁ with a spline factor sigma = 3. |
PRINCIPAL FACTS

The principal facts of the data within the present survey area are
tabulaﬁed in Appendix 3. The data, including the earlier set acquired by
J. C. Wynn, are shown»dontoured as a "regional" bouguer gravity map in
Appendix 4. Station locations are shown as unlabelled X°s; the two KGRA
outlines are indicated.

Figure 2 shows a residual bouguer contour plot of the area of
interest, obtained by removing a 2nd order polynomial surface from the
regiénal complete bouguer grid (Appendix 4). Station locations are marked
as X’s and the two KGRA outlines are shown. For convenience, the regional
field grid was constructed with borders bn even 15 minutes of geographic
coordinates; Because of this, the area of interest outlined on the
regional map in appendix 4 1is not exactly-centered on the regional map,
nor are the four boundaries of the area of interest equidistant from the
boundaries of the regional map. This means the influence of edge effects
on the residual map in figure 2 may(be greater on the western edge of the

map than in the other directions.
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Appendix 1.1 Clifton Base Station Description-

* GRAVITY DASE STATION R
U.S. GEOLOGICAL SURVLY T .
STATL/COUNTRY STATION DESIGNATION AVITY
Arizona Clifton - ‘ 09;95 RIVSEloD.A%Rn:‘égIg
) (1971) .
NEAREST . TOWN LONGITUDE _ LATITUDE
Clifton ©109° 12.6' W - « | 320.57.48'
ELEVATICHN TOPOGRAPHIC MAP(S) '
- 1156.7 m ‘ “York Valley 15° :
4 DATE | OBSERVER METER

REFERENCE STATION REFERENCE VALUE

e -

- .DESCRIPTIO \/SKETCH

(Revised April, 1979, USGS Open File Report _° )

Station site is located at the Clifton Airport (Greenlee County Airport)

at the southwest corner of red brick bouilding, under wall phone.
48 approximately 10 miles south of Cliftom.

The airport

Greenlee County Airpor. - I '

hangar

s
Testroom
-

red brick bldg

gtation @

- concrete steps

10
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Appendix 2: Tabulation of Elevation Control; Clifton

and Gillard Hot Springs KGRAs

Elevation (ft)

3794.9

3947 #0.5
4051 0.5
3309.8 0.5
3875.2 £0.5
3844.8 +0.5
3560 +40

13540 +40

3674.5 io.
3577. l’ io-

3383.7
3288.2
3289.2 ¢+

0
0
0

$I+H-

5
5
]
5
«5
5
5

3720 40
3615.5 £0.5
3373 £0.5

3833.9 £0.5
3951.7 £0.5
3992.4 +0.5
3818.6 +0.5
3858.6 +0.5
3918.9 +0.5
3758.5 0.

3499.5

+
3626.8 +
E S
3774.6 ¢

3680 140

- 3735.2 #0.5

3515.5 £0.5

12

-y,

Elevation control from:

iaternational gravity net (Clifton AP)
VABM (Gillard) -
triangulation pt (Smuggler)

tie Smuggler

“tie Smuggler
- tie Smuggler
. tOopo map

topo map

tie Smuggler
tie Smuggler
tie Smuggler
tie Smuggler
tie Smuggler
tie Smuggler
BM '
topo map

BM

BM

tie Smugsler
tie Smuggler
tie Smuggler
tie Smuggler
tie Smuggler
tie Smuggler
tie Smuggler
tie Smuggler

~ tie Smuggler

tie Smuggler
tie Smuggler
tie Smuggler
topo map

tie Smuggler
tie Smuggler



Station

c1
c2
c3
C4
€5
cé
c7
cs
c9
clo
c11
c12
ci2
cl4
c1s
cl6
c17

L2
L4
LS
L6
L7
L8
L9
L10
L1l
L12
L13
‘Ll4
L15
L16
L17
L18

3
Db
DS

D6

Appendix 2:

Tabulation of Elevation Control; Clifton and

Gillard Hot Springs KGRAs (Continued).

Elevation (ft)

-4421.9

4332.1 0.5
4634.5 £0.5
4471.3 10.5
4430.2 $0.5
10.5
4209.0 $0.5
4270 *40
4330 120
4364 i25

**35_04 40.5

3480 +40
3503 #2
3640 +40
3528.0 +0.5
3465 +2
3552 £0.5
4094 +25
3942 5
3784 425
3600 +20
3790 #25
4156.5 +0.5
4287.7 +0.5
4249 43
4085 +0.5

3720 +0.5
4158 $0.5
4352 40
3898 40

Elevation control from:

tie sewergate BM
tie sewergate BM

~tie sewergate BM

tie sewergate BM

‘tie sewergate BM

tie sewergate BM
topo map - -
topo map

spot elevation
tie sewergate BM
tie sewergate BM
tie sewergate BM
tie sewergate BM
tie sewergate BM
tie sewergate BM
tie sewergate BM
tie sewergate BM

sewergate BM (3506.2)
<opo map :

unrecovered BM

topo map

tie sewergate BY

unrecovered BM (old Clifton Post Office)
BM (bridge, Clifton)

spot elevation

unrecovered VABM

spot elevation

topo (water tower on countour line)
unrecovered BM

BM

BM .

section corner

BM

BM
M
topo map

topo map

*
Stations with elevation control desiznated as "tle Smuggler" or "tie .
sewvergate BM" were obtainec with HP Total Scacion Ranger readings tied to

the indicated elevations.

k*Sewergate BM is a benchmark elevation painted on the side of a cement
sewergate 3/4 mi no. of Clifton Jail Cave alonpg the road golng north out of

Clifcon.
department.

The benchmark was surveyed by the City of Clifton engineering



Appendix 3: Princiﬁal Facts of Gtévity Data

t

Explanation of headings .

identification’
pro] | - : Ptﬁject,name.
sta-id ' _Gravity i&gn;ification.
location
latitude ' . .North latitude in degrees, minutes,
| and hundredths of minutes.
longitude | . B ﬁbst 1ongituﬂe in degrees, minutes
and hundredths of minutes.
elev, £ . S S;ation elevation in feet.
st | ' | o ' State where location 1is located.
| observed gravity ' Observed gravity in milligals.
.theOtetical'gravity‘ ‘ Theoretical gravity.
;orrections |
terrain - . ‘ N . f;fraiﬁ:doxreCtion ouvt to9 156.7 Km
| in milligals.
bouguer ) Elevation correction in milligals.
curv - Curvature correction in milligals
| épecial ‘ : a Not used.
anomalies | |
bftee air .Freé;air anomal} in milligals
| completé-bouguet | " Complete bouguer énomaly in milliga1§
for designated densities.
spec fields ' ot used. )

14
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Appendix 3.1:

Vetes 05/11/79

Piincipal facts of newly acquiréd data

Lt O A T 1 O N 8

nin

S?.4R

V.18
S9.29
Sy.3S
58,64

S8.748
58,67
Sy,/4
S6,5%9
Su,.ud

Ss.4ut
Su,37
St.i36
S9.10
S59.ub

S8.64
57.09
SB./R
S9,10
59,12

Q4,99
Se.90
Su.93
Si.,.94
s8./48

S7.67
SL.1n
Si.27
SH,4A8

58,22

S6.5%4
S8.77
Sd.51
4.12
4,13

3.19
3.9R
3.00
3.50
3.50

deg

=109
=109
=109
-}09
-109

=109
=109
-109
=109
=109

=309
=10y
-109
109
=10y

=)0y
=109
-109
-i09
-109

=109
-109
-189
-109
=)0y

=109
=109
=109
-109
-109

=109
-109
~109
-]109
=109

.10y
-109
=109
=109
-109

LaTITUPE  LUMGTTUVE

oin

12,60
17.15
19,78
20,9
e1.33

21.Re
2?.68
2t,.61
21,49
21.52

21.%
¢1,20
e1.12
17.29
17.80

17.89
1A.51
19.84
an.ng
20,8

20,68
en.ay
21.720
2n. %2
20,34

20,48
2n, a3
20.h8
2n. 23
19.72

19,608
2n.s53
20.63
16,99
16,44

16,08
16,62
16,88
17.10
16,87

(14 1
(in ft)

3794,.9
X947,0
auS1,0
3509,.8
44,8

3560,0
"3640,0
3674.5
3977.4
3507,2

33R3,7
3eny,2
Ierg.2
Iui4,.7
3120,0

Jol15.5
3375.0
3038.9
31951.7
399¢2,4

Ila.0
3858,6
3875,.2
3918,9
3158,

ISR7 .4
30208
499 .Y
37740
3602,4

30R0,v
373%,.2
3515.%
033,
4471.3

anl).3
aal3u .2
4421 .9
8209.0
4e270,0

ST

GRA
URSERVED TH

979154a,40
979151.59
9TI150,94
979202.95
979170.R4

979192,92
979194 ,09
97914368
¥79189.21
9791v3.01

979200.11
979205.71
9742u8.30

S 979159,.5)

979165.52

979173.56.,.:
$791490,12
979166.42
979159.50
979157.82

97917107
9T¥16A 93
97916R,54
979102 .54
971917%.34

97918%,54
979180,%4
YT9190,67
7917114
979|q0.72

979176,70
79175.79
9T91v0,014
979140.38
979119,.438

979131,14
979154,04
979134,3¢9
979149,10
979142.13

vITy
FORETICAL

979%61.90

979565.01
Q79964 , 58
979563.09
9/9563,17
979565,63
979%63,5%
9719563,03
9719563 ,42
9795465,22

Q7954317
979563.12
979563, 11
979564 ,95
979564.07
9795635 ,49
956246
97S3A3 LR
976560,.13
979%64,.15

979%65,97
Q1¢563,45

2/9563,89.

97/9563.91
979%65.03

979562,43
079562,175
979542,9R
279565.27
979562,91

979563, 55
Q79565.67

9795A3,3)

979574,0%
97957108

Q19570,.5R
e795%70,.84
Q719570 ,44
979570,18
979569 .41

CORPECTIONS
TERRAIN BNUGUFR CURV

0.45
0.71
3.65
2.39
1.49

1.47
2.1R
1.97
1.00
1.1

1.85
2.4b6
2.39
0.49
0.47

0.68
0.89
0.82
2.02
2.04

1.03
2.38
3.13
l.69
f.43

2.1%
2.97
1.14
2.2%
1.17

1.1R
1.17
0.9%
1.18
2.4

2.ul
0,86
1.89
2.16
1,65

-129,83 =1,.22
134,62 ~1,¢25
-138.17 =1,27
~112.89 =1,12

=131.44 -1.23

=121.42 =1.17
-124,15 ~1.19
«125.43 =31,20
-122.01 =1.1R
=119.62 ~1.16

-§t5.41 =5, 3

112,15 =1t

112,19 =4..1
130,11 =f.c2
-126.8R =1.21

~123.31 =1.1R
~115,08 =) ,.13
~130.76 ~1.23
134,78 =}.¢5
=1t0.17 =1.26

-110,20 1,23
-131,61 =123
-132.17 -1,20
~133.66 -1,20

=120.19 “t.21

=122.37 =1.1A
=-125.70 ~-1.19
«119,.36 ~1.16
=128,74 ~-],22
122,87 =1,1R8

#12%.51 ~1.20
-127.40 -1.21
=119.90 ~}).16
-14/7.75 =1.32

-152.50 -1,34

~152,50 =1,30
~151.10 =1.33
-150.82 ~-1,33
-143,56 =1,30
~1a5.64 =1.3)

0,00
0,00
0.00
0,00
0,00

0.00
9.00
0.00
0.00
0.0v

0.00
0.00
0.0v
0,00
0.00

0,00
0.00
0.00
0,00
0,00

0.00
a.00
0,00
0,00
0.00

0.00
0,00
0.00
n. 00
0,00

0,00
0.00
0.0v
0.00
0,00

0,00
0,00
0.00
0,00
0.00

page

ANDMALTIES
SPECIAL FREE COMPLETF=QUUGUER

AR

50,59
-42,8)
-32.487
4R 89
-51,32

«35.R9
-27.10
-34.37
-37.76
-59,.9

-44,83
«4f 15
-uf, 39
-4b,68
-yf bY

-49,89
-55.11
-36.69
~32.98
-30.8%

-33.77
-52,03
-30.90
-32.00
36,80

«4j .00
~a1.1}
-43.18
=-37.14
«43,39

=40,5%
-36.59
-42,67
-23,24
-31.12

-1R,94
-20.17
=20,09
=25,24
26,23

" d1=2,67

=180.40
=177.94
-168.25
=160,46
-161.80

=157,u1
=15v,.426
-158.92
-159.35
-159.27

=159,52
-158,95
~159.%0
=177.52
=176.30

«-173. 11
=17v,.459
“i6l.b6
=166.99
-166,25

«165,01
~162,49
-161.148

=1t6,.02

«164,.78

ihe .85
-163,03
~162.56
=1hd bbb
-166,27

«166,0R
164,03
162,81
-171.13
~jA2.02

=170, 30
-171.74
170,35
-167.93

~171.92

¢232,50

172,51
169,349
-159.61
-153.36
-155,49

149,30
142,42
=-150.99
-1581.61
-151.67

-152.22
=-151.90
-152.24
-169.19
-lbb.17

-165,63
=163,uS
«159.51
158,46
=157.03

-155.34
154,18
=152.08
«157.53
-156.063

-195,12
=159.27
=154,96
-156.73%
=-158,49

-158.09
=155.91
-155.16
~161.72
=172.9R

-159,70
-162.09
=-1606,79
-158.¢5
-162.27

SPEC
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Clifton Gl lard KGVAS
arizone aravityiepril, 1979
Veter 102 a=159

|tafrun 0O ¢C a Vv 1
TUENTIFICATION LAVITUNE LUNGTIULE
pro} . sta=f{d dea nin deg min
XGOA g LA 3% 3,09 =109 16.99
wpRL ¢ CO 31 2.87 =109 316,.R5
LI W C10 3% 4,ch =109 1h.61
LI T C11 33 w.2% =109 )b,0)
LAM T | €12 33 4.13 «109 16,69
L,PA 32 C13 3% 4.1 «109 16,90
NLEA 2 €18 33 3,99 109 17,11
LIV Y T | 7 CLS 3% 4.dh «10y 16.91
wLeL 0t F 016 33 4,30 <109 17,15
FoRA 3 C17 33 w.72 ~4109 17,8}
“LPL 3 L2 3% 45.499 «§nvy 1A, 02
LAV S LA 33 4,35 <109 (7.Re
LT P LS 33 4.96 =109 1R,17
LIy S L 33 4.6l -0 17,24
w;?a 8 L? 3% 4,18 «109 37,.R)
wges 8 LR 33 3,40 ~th9 §7.93
“wea ot L9 3%V 3,35 109 JA,RY
ALY T LI 33 2.4 |0y 19,02
YLRA 8 - . L1l 33 2.02 =109 1IB,R3
LT.7 S L12 3% J.46 =109 §A, 3}
LAPEY S ] LIS 33 2,91 =109 17.57
LATE N S ] 114 33 2.17 =10y 16,17
L L T LIS 3% J.u? =107 15,39
KLea ¢ Lih 33 1,065 «10Y |6,67
XuRa ¢ LI17 3% 1.21 =10y 16,31}
¥,ea t LIR 33 0.92 =109 16,.RY
KLPA 8 LY 32 ST.v2 =10y JA,TS
L7 W ba 32 Su.4S =109 19,73
NLRA 8 vS 32 SS%.81 =109 19,95
KGRA 8 vé 32 Se.48 ~-109

Appendix }.1:

Uates 05/11/79

19,.8¢

0 n
ELL
tin ft)

4330,0
q364,0
a4f6.2
48511.9
4337,.9

beau,6
a3ny 2
4505,8
a3A) .6
3930,0

3504,0
34fU,0
1905,0
300, 0
3578.0

Jdah .4
1952,.0
‘U4, 0
2,0
MRu 0

30000
379u.0
a4150.5
acrl,.?
4249,4

ayRS .0
31040
a158,.9
a3s2.v
3696,.90

sY

AZ
Y4
A?
A7
[ ¥4

AZ
A7
az
Y4
A2

AZ
(¥4
(Y4
A2
[ Y4

A7
A7
%4
¥4
.%4

A7
A7
A7
Az
Az

A7
A7
A7
AZ
A7

CGRAVITY
URSERVEN THFURETICAL

979137.01
979135.56
9791¢9,R8
979127.9¢
979140.1¢

979146,0%
979159,R1}
979127.59
19134 ,45
979165.11

979191.73
979191.91
97718R, 74
979181.62
979148, PY

79194.16
97919t .28
979154, 69
979100.92
74106 ,.60

749182, Ro
97910h,.10
YT9146.74
979135,34
979134,8%

97¥144,P8
979111 .02
979145,83
979151,°2
9791063,82

979569.62
9795%69,20
979571,.1¢
979571,18
979571,0S

Q79571,02
9719570 ,85
879971.23
979571.28
979571.86

979,470,885
919571,.55
Q79572,19
9/9571.70
9719571,06

/9569, 91
719569,97
Q7954419
9719568 .11
919567, 37

979549, 41
Q79564, 84
919561, 38
9719961 ,91

979567.,02

977566.0%
979%61,27
979560, 48
979559,00
979561.21

.

CNRRECTIONS
TERPATL BOUGUEK gUNV

3.5%6
9.0
1.99
2.4?
1.98

1.65%
2.22
4.13
S.0%
3.er

2.15
1.14
2.53%
2,60
2.59

3.19
2.90
1.0R
.01
4.53

2.25
3.60
3.80
3.55
2.t3

2.92
2.48
2,50
0,96
1.17

=]147,.060
-1a8,04
-153,01
=155,89
-1a7,95

-184,77
=145.20
=153.068
149,44
-§34,08

-119.51
-118.69
'l"'c“n
124,19
~12v,.33

114,18
-121.15
=139.06%
-134.45
-129.06

-122.79
=129.,27
-101.17
-146,24
-pfiq,92

139,33
-120,48
-Uﬂ.ﬁ?
-jag.43
132,95

1,32
-1.32
=-1.34
-1.35
-1.32

=1.30
-1.32
=-1.34
=1.33
=1.25

“f.16
=J.16
=l.16
=-1.19
-1.17

=1.15
-1.17
=l.¢h
~1.¢9
=-1.22

=1,1R

-1.22

~1.¢29
=1.31

-1.30

=1.2R

=1,.21
=1.29
-1.352
=1,28

o.oo
0.00
0,00
o0.00
0.00

0.00
f, 00
o’no
0,00
0.00

0.00
0.00
0.00
6.00
0,00

0.00
0.00
0,0y
0.00
0,00

0,09
0.00
0.00
0.00
0n.00

0.0V
0.00
0.0V
0.00
0.0

-

Principal Facts of newly acquired data (éontinued)
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ANOMALLTES
SPECIAL FRLE COMPLEIE=RUNGHER

-20.99

=23.27!

=19,30
«1R.9}
-22,97

-25,.79
“22.,40
«-)190,89
-24,76
=37.1%5

47,57
~52.14
-5%,99
=47.75
=50,36

=49,Pp
=i, 63
29,08
-36,49
-44,83

. =-47,97

45,80
29,75
«29,33
«372.58

~37.50
-y0.38
~23,91)
«~19,10
50,79

: d1z2,67

~170.43
-167.76
-171,73
-173.72
-170.27

-17v,21
169,70
-170,78
“17v.50
“169.1S

-168,99
~17v.23%
-172.19
170,40
-1¢9,27

sjto,ub
=-164,0S
-168.91
-171.17
=176,2R

=1 69,09
-172.49
-169.00
~173,33%

=3 19.97

175,25

165,98
164,51
-16].89

=1b63.01

4222,5%0
=161,17

$PEC
FlELDS

-158.56

-162.02
6] 99
~160,09

=1h).02
164,32
~161.18
=161,22
169,75

~160.53
~162.71
=1h4.58
~162.59
-161.70

=155.5690
=150.40
-160.00
-1he.0
=léee>?

“161.94
=-lhi.42
164,14
~164,16
=lbn.88

“1ho.uf
157 .98
=155.56
=158.42
~155,34
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Appendix 3.2: Ptinciﬁai facts of auxiliary data in the region 32°55'~-33°05'N and 109°1o'—1og°25'w ..

fett wynn®s sitver city aravity date
data {n the Clifton Cillard areans,
Veteer TLE Dates: 0S/W7/719

STATIUN L uec a Tt}
TUFNTLFICATINY, LAT]ITUNE LUNGLTIUDE
proj sta=jg dea min geg min

SILVFRIUTD=280% 32 S0,69 «109 13,69
SILVFRIGH] =) 32 50,83 =199 24,11
S VFHIUTL=2740 32 So,.89 ~109 (3,49
SILvERICLIFING 32 S7,48 «109 12.60
SILvERIGN = . 3?2 S7,b0 109 19,93

SILVFR2GNT =% 32 59,20 =309 317.10
S vEn2LTL=2709 33 .42 =109 J3,.A4
SILvPrmzuM =775 3% 1,11 =109 20, Ry
SH vFrsue=273T 5% 1,59 ~1n9 32,09
S1 vFrsule=2A4T7 33 2.9% =109 14,80

SILVFNzLIN] 28 37 S6.37 -109 16,17
SILYFrebll|=an 3?2 S6.15 =109 15.13
SILVFhIYPR=30 32 Sb.92 =109 §3.70
SIV VERITIFR=S) 32 SB8.19 =109 12,48
SN yFktulT=¢} 32 S8.20 -gng 22,72

SPVFRIIFR=29" 32 §3,45 |09 14,7}
SILvFHETRR =20 32 S9.8R =109 12,17
SILVFRILAM=1RGA 8D SS5,.0R =109 30,28
SILVFRILNM=191§ 32 S5 19 =109 12,49
SILyFRILMM=LRIA  2? 55,85 «1n9 §3,3)

S vFiReLPr=(R18 8D So 37 =109 12.1%
SH yFRILMM=1R9Y 32 Sp,499 =109 §4,R9
SIVvFaglPu=]T9a 22 S7,.27 . =109 14,7}
Sty iLnv=1744 52 Sa,uN =109 19.P0
SILvFslnre]ay2 22 S8,09 -1ny 14,11

SIUVFRILT=1T9T 52 SH.1% =109 16,68
SILVFR (M=l TaS 2 S8.48 =109 20,74
SILvERILOM=)ToY .2 Sa,712 =109 $4.3b
SIIvFHNILMrM=1A2A 32 S¢.92 =109 R, 9

CSIGFRiCMM=18g% 32 S8 YS ~109 34,38

SILvFritM =170 32 58,98 =10y 15.57
SIIVERICOM=1T56 32 S9,00 =109 16,58
SILVFRICOw=2T4T7 32 Svy,00 «)09 19.A8]
SIL/Fnlnm=1PryYA 32 59,23 =109 13,64
SILVFRICHA=1R11 32 99,45 =109 12.RY

€1 yFrCPM=17a3 32 59,710 =10y 260,62
SILVFHS(NM=1T5T 32 S9,10-=109 14,59
SILVFrILNA=10Cn 8?2 S9,.4Y =109 14,60

and DOD statfons and private company

- BLE
(in ft)

3711.9
Q604,49
600,14
3795.0
336u,0

3s1e.0
aySd,. )
39041.9
anng,2
aqnY, 0

2495,0
3414,0
3035.0
3815,0
4369,0

3719,0
a058,9
3129,0
I500.0
3500.0

1579.9
3600,0
3ofu, 0
3%15.0
3700,0

3uA0,0
3479,0
3s50.0
3979.9
3785,0

374v,0
37R0.0
34820.0
3935.0
G920.0

13490.0
3781.0
32960.v

8T

AZ
AZ
Az
Az
A7

AZ
AZ
A7
1 %4
AZ

AZ
Al
A7
AL
Az

[ Y4
A7
a7
A7
A7

A?
A7
A7
A2
A7

o7
az
a7
(¥4
%4

a?
AZ
Az
Y4
a7

al
(%4
AZ

G RA

.

vVIiITtTy

URSFRVED THFUPETICAL

Y79165.57
979125.21
79168,2%
974351 ,40
979196.2%

979199,.39
97914R 12
Y19169,.37
979130, 68
979133.70

97v113.40
979185.12
979106, 68
YI19192.72
979140,28

979159.87
Y1914R 21"
979165.b67
97911715,.9%6
79176 .ho

9T 1uhR T4’
9798 12.%2
979174,51
Y72184,00
979158 9%

979105 ,.54

97919%.08
979151.53
9791080,5%
979154 .6%

9791%9,33
97915h .68
979166.,92
979149,.34
9TI9t4a4,R9

$4749201,80
979158 ,94
979151.71

979560,.81
979541,.00
979541,09
Q795614 ,90
979562,34

7964, 26
Q79544 94
Q7960 ,89
979567 ,4%%
979569, 41

. 87195%60,37
919560 ,49.

079561,.13
19562, 50
979562, 44

019563,23
9719565,20
97953 . u?
979549,56
Q19440 , 88

971540,387
919>61,.22
a1561.610
I9562,01
Qr95h2.13%

919962, 19
219%65.23
979%63,.60
a19%63,0R
979%635,91

979563.96
979543,9R
979564 ,04
079544 ,30
919%hi, 60

Q79%44,95
919564 ,95
979565.27

CNRRECTIONS

TERRAIN UNUGUFR CURV

0,60 «126.80
3.93 =154.39
V55 =122.79
0.55 =129.448
2.01 =114,.60

U851 =130.15
0.49 -138.41
0,79 =§33,08
0.67 ~151.171
V.81 ~152.80

8.3 =153,51
1.32 =1to.44
0.51.--123,9A
0.51 ~-13p.12
7.75 =149,01

0.52 =120,5%4
V.01 ~323,41
V.59 ~}?0.88
0.96 =119,37
V.9l ~119,37

U0 =122.10
0.03 =122,19
0.71 =322.19
V.81 =120,57
0.51 =126.20

0.99 =125.51
148 =114,35
0.91 =131.351
v.ol ~=122.10
0.47 =129.10

0,47 =127.5%6
0.43 =124,.92
V.60 =1%0.29
V.99 =13%4,.21
0.8 =137,.11t

2,4b ~113,92
0.2 =128.96
0,49 ~115,06

=-1.20
~1,36
“1.1R
-1.22
=1.13

-1.22
-1.27
~1.,24
-1.34
~1.34

1.3
~1.14
-1.1"
-1,2
-1.32

=1.20
=-1.27
-1.21
=1.16
=-1.16

=1.1R

1,18

=1.1R
-1.17
-}.20

=1.20
=-1.15
-1.2%
=1.1R8
-1.22

=1.21
“1.22
~1.23
~1.25

“1.26

-1.17
=~1.22
~1.2%

Q.00
0.00
0.00
0.00
0.00

n.00
0.90
o.ou
0,00
0.0V

0,00
0.00
0,00
0.00
0.00

0.00.

0.00
0.00
n.00
n, 00

0.00
0.00
0.00
0,00
. 0,00

0.00
0,00
0.00
0,00
0,00

0.00
0.0u
0.00
n,00
0.00

0,00
0,00
0,00

page

ANOMALTIES
SPECIAL FREE CAMPLEIF =RUDGULR

AR

-46,14

0.94
-54,25
50,58
-50.07

-45,98
36,16

«30,59.

~18.55
18,39

=20,18
54,68
=52.58
=51 .30
~11.72

=54,44
«35.34
-43.89
54,42
54,50

-54,93
-5n0,32
«4A_ Up
wi4h, 00
=4%5.80

“51.1%
~43,84
49,9y
wdb b7
=53.30

-52.89
-51.8%
«37.8%
-4y, R8
-d1,.65

-49,02
«50,41
«41.13

dis¢2.67

173,30
=154,89
~1f),.07
«1RY,09
163,79

=170,85
-175,36
=-l64,V9
=170.9%
-ih?,.72

170,46
170,95
=-177.2%
«}P2,19
«}54,31

«lAl,.b6
) 74,41
v171,5R
=174,00
«j74,10

-177.52
=173.u6
-171.72
1At YR
-132,69

=177.536
-162,17
=182,0°
169,31
«1R3.14

-1A1.19
-1R1,52
~168,77
17975
=179 .48

=161.066
=1R0.07
-177.00

ne=2,5%0

-165.21
-4 .96
=3173.6t
-17¢.41
~150.%5

w)lbn.52
~1b0,%0
=155.99
~)1h1.22
«157.96

-161.14
163,95
169,30
~173.856
~f65,23

=-173.96
-16%9.5%6
163,24
=-1bb. 58
=]hb. 4R

=-169,72
163,81
«-163.67
=159,2%
«17d,01

-169,353
=154,03
-175.01
-141.90
474,867

-175.02
-‘15026
-160U,.43
-17t.16
170,07

~154.49
-171,.82
-168.3%

SPEC
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9
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60 L %

‘601

‘0%
‘01

0
0
0
0
0
0
0

Regional complete Bouguer anomaly contour map, reduction
density = 2.67 g/cm”. Contour interval, 2 mgals. C, Clifton
KGRA; G, Gillard KGRA; X, gravity station. The boxed area

is presented in Fig. 2 of the text as a residual bouguer map.
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