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ABSTRACT

A Mtr survey r.:nver:i..ng part of the Rio Grande depres-
sdon in northern Socorro County, New Mexico, was described, The
Bouguer gravity nnnﬁnlf map was presented. The qualitative in-
tafprutatinn was made, aqd the main ;uault was that the Rio Gr-
ande velley was a series of linked structure depressions.vhich
was unrmetr:;.:ﬂ :i.n cIross ﬂant:i.un. The quantitative interpreta-
tion was also made by using the computer, and the thickness of

the Rio Grande was estimated.



-3-
INTRODUCTION

A gravity survey involving 30 observed stations was made,
in order to study the structure uIrE;u Grande rift zone, between
latitude 34 07 30 N.to 34 15 00 N,and longitude 106 45 00 W. to
lﬂ‘?rq-ﬂ' uu”'i., This area is the n;:_-.rthem end of Socorro basin,near
San Acscia, Thé.Jngitapuplifttia located on the east and the So-
corro uplift is located on the west. Quadrangles covered by the
gravity data were Lemitar and Meso Del Yeso.

The Bouguer _gravitr anomaly map included about 100 of ob--
sérved gravity data, which had taken from Dr. Sanford's previous
work. .

!hiﬁ paper described the survey and dil.cnrrectinns pro-
cedures, and also préé&utad a structural interpretation of the
result. The computational grnrifiaa were carried nﬁ£ by using
the mnputer. program of Ernst W, Heckart (1968), and by follow=
ing the description of Eraiuut.ihngwiunt {197D};Thu computed da-

ta and the computed gravity anomaly profiles were presented.
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GEOLOGY AND TECTONICS

The Rio Grande depression, which extends through the
length of northerm and central of New Hexico, is a series of
structural basins underlain by Tertiary rocks and bordered in
most places by highlands composed of pre-Tertiary rocka. The
Albugquerque-Belen basin i; from 25 to 35 miles wide and about
80 miles long, and extends from.-: the Jemez Mountains southward
to 8an Acacia., To the south of Ban.ﬁ&ncia is the Socorro basin,
which includes the Socorro valley and surrounding plains(Denny,
1940, p. 73).

The Bucn:rn constriction extends nhnut 40 milea from the
Eu-n Acacia on the mrth to the San Marcial basin on the nmlth
The Rio E;pnﬂp depresajion along this constriction is only 5 to
10 IE;:I wide. The Socorro cunafrictin;, which is the main lin-
- kage of the Albuquerqus basin with the San Nercisl basin, 1ies
between the Joyita uplift on the east and the Socorro uplift on
the weat (Kelley,1952, p.97).

The valley and baainl of Socorro County are largely floor-
ed with ﬂuatemrﬂr detrital dcpaﬂits-_'i‘er‘tim gedinentary rocks

occupy fairly large areas on both sides of the Rio Grande. East

of the Rio Grande the older rocks are largely sedirmentary and of



Pennsylvanian, Permain, Triassic and Cretaceous ages. West of
the Rio Grande, Tertiary volcanic rocks are predominant. Pre-Ter-
tiary sedimentary rocks are important in the northwest corner of
the county (Lasky, 1932, p. 1T).

T]:II'BI Joyita uplift is composed of pre-Tertiary rocks. To
the east Tertiary volcanic rocks are downfaulted against the pre-
Tertiary rocks of the ﬁilléjimu the west these rocks are overlain
‘u.m.::nnfumahly" by the Tertiary volcanica and the Eamlta Fe forrma-
tion. Locally the unconformity is broken by faulis { Denny, 1940,
p. 101). . -

The Socorro uplift is a low southward structursl extension
of a part of the I.'a&mn uplift, and bounds the . La Jense-Snake
Hills bzsins on the east, Deposits of Santa Fe type occeour .in'th&
La Jens&-—ﬁ.nakie Hills basins. Post-Santa Fe faulting along the
_eutﬂe:r'nml.:aaa of the Socorro uplift appears to have completed the

east and west grabens (Kelley, -1952, ﬁ-ﬁ?—?ﬂ}.



- GRAVITY SURVEY PROCEDURE

The itnédaxﬂ model of Worden gravity meter serial no. 110,
which is the property Hew HE:iﬁu Tech, was used in this gravity
survey. This gravity meter measures unly';urtical component of
g:nvitr, and it has the rgp?u of 1000 scale divisions. The scale
constant of thia grgnitg_nﬁjar 1a-ﬂ.5395 nilligaifh¢lln diviainn,
which gives a sensitivity of about 0.1 milligel. |

gﬁa m?utur base station for this gravity survey was located
at opposite Room 24 the.outside sidewalk on the north side of the
| anuﬁrﬁy ani Development Building, now Workman Center, of New Mex-
ico Institute of Mining ‘and Technology. The absolute gravity value
a‘_l'; th:l.nl master ht.m;.l ataltiun is 979185.34 milligals, and the eleva-

tion is 4636.7 feet {_Hnnfu:ﬂ,lBEE, P. 1). This absolute gmﬁtg

value was correlated to the observed gravity values in the field.
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Two ﬁﬁh base stations were tranafered into the survey area
at the station Kl and K25, which have the sbsolute gravity values
of .579159.ﬂ04 and 979200.653 milligals respectively (see Appendix
A a.'ﬂd. B.). This two values were obtained by making more than two
consecutive runs between the master base station and the K1, K25
 gravity base stations in the survey area.

The tidal effects and the instrument error were corrected
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by the drift corrections, The gravity meter was repeated for the
rﬂaﬂinga at the same base station within every two hours., The
difference of thq tvwo readings, at the same base station, was
p&ﬁttud Hiﬁh the reading time by setting one of the difference
at zero, A: gtraight line was drawn and the wvalue of the drift
corrections were determined at each station from this straight

" line (see figure 24 and figure 25).

- fhn gravimat;r reading values, after had been already cor=-

rected the drift corrections, were the observed gravity wvalues.

ey



CALCULATION OF BOUGUER ANOMALIES

A. Datum
A1l computations of gravity values wvere made with respect
to mean sea level,
*!. Elevation Correctiom:
A combined of Free-air and ﬁﬁugﬁ&r plate corrections was
used for elevation m;rmtinnn.
. Pree-air correction is:
ABg, = 0. 09406 milligal/feet h (feet),
and Bouguer plate correction is:
Al = -0.01276 p milligal/feet h (feet).
In this gravity nufvay. the deuaityiﬁ adopted for the plate
correction was 2,667 g-run/cmj ( Sanford, 1968, p. 1 ). There-
fore, 2 . a.ghp = ~0,03408 milliga%ffunt h (feet).
Th!l:l: .;gl.'ia -I-j.ghp = 0.09406 - 0.03408 mi].]igﬂ/ftﬂt hi feet)
= 0.05998 milligal/feet h(feet).
Therefore, in this gravity survey the elevetion corrcction was
0.,05998 milligal feet multiplied the elevation of each station

in feet.

€. Terrain Correction

There was no terrain correction in this rmravity snzver,
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because the survey area is very small relief topography. The
maximum elevation of the gravity station is 5216 feet from mean
sea level and the minimum is 4651 feet.

D, Theoretical Gravity |

The gradient of tﬁa theoretical gravity was used for the
calculation of tﬁnaratical value of gravity at each station. The
reference latitudes were used in this method and the interval of
the reference intitudns was 2 minutes and 30 seconds,

The thEnr?tiﬁﬂl values of gravity at the reference lati-
tudes and thnirrgradiantp were calculated by using the Interna-
tional Gravity Formula (see Appendix C_. ). The distances of
the gravity stations north or south of the nearest reference lat-
itude were measured and multiplied by the gradient of graw;ty at
' jhat latiﬁﬁdn. Thg minus signs were used for the distances of the
ntatiéné‘ihith were south ;r the reference latitude, and the posi-
tive signs for those which were north of the reference latitude,
The latter values were added to the gravity values at the refer-
ence 1atitud£ tn.phtnin theoretical gravity at the individual
atation,

Therefore the theoretical gravity at each station is:

d g
Esp = gth(raf_ lat.) + distance I'E‘;yh[ ref. lat, ),
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E. Anomaly

The gravity obtained after adding the elevation and ter-
rain corrections and subtracting the theoretical gravity is called
the Bouguer anomaly.( see table 1 ),

Bouguer anomaly = observed gravity value + elevation cor-

rection + terrain correction - theoreti-
cal gravity value.

. The gravity contour map from Bouguer anomelies is called

Bouguer gravity map.



B c D E
' @fation | Time | Reading | Drift A+ B|CX 0.09395| Base station
corr. value
979, -

BS E1 |12:16 | 474.8 0 474.8 446.075 189,004

K9 13:04 | 471.7 - 0,2 471.5 442.974 =
. KB | 13;27 | 472.9 - 0.3 | 472.6 444,008

BS K1 | 13:50 | 475.2 - 0.4 474.8 i -

BS 1 | 13:50 | 47s.2 0 475,2 446,450 189,004
K17 | 14:;10 | 479.1 0 479.1 450,114 .

K18 | 14:34 | 480.6 - 0.1 480.5 451,430
K19 | 14:52 | 483.7 - 0,1 483.6 454,342
K20 | 15:03 | 485.2 - 0.1 485.1 455.751

BS K1 | 15:40 | 475.4 - 0.2 | a475.2]|.

BS K25 |12:10 | 504.3 0 504,3 | 473.790 ' 200.553
K21 |12:21 | 507.1 0 507.1 476,420 )
K22 | 12:30 | 505.4 - 0.1 505.3 | 474.729
K23 . | 12:40 | 509.2 - 0,1 | s09.1| 478.299
E24 |12:56 | 500.7 - 0.2 500.5 470.220
K26 |13:18 | 504.5 - 0.2 504,73 473.790 -

BS K25 ‘| 13:35 | 504.6 - 0.3 | 504.3

BS K25 |13:35 | 504.6 0. 504.6 474,072 200,653
K27 |13:58 | 501.5 -0.1 | so1.4| 471.085 '
E29 |14:14 | 501.7 - 0,2 501.5 471.159
K30 |14:26 | 495.6 - 0.3 | 495.3 465.334
E28 |14:44 | 499.6 - 0.4 | 499.2 468,998

BS K25 |15:13 | 505.1 0 504.6
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TABLE 1 BOUGUER ANOMALIES

r | @ H . I -
- D Chserved val.| Reference | Dist, Nor 3 | I X ﬁth( re]
'8, = . =F+ D latitude 0f ref. lat. lat]
. 979,- in feet
1.527 |  189.004 |341000N | _ + 7550 +1.726
190.320 |34 10 00 + 9500 + 2,172
186.656 (3412 30 N - 350 - 0.080
ip}.'ﬂ}? 34 12 30 N - 920 - 0.210
186,092 |34 12 30 N + 3500 + 0,801
185,434 |34 12 30 ¥ + 1590 + 0,364
182,240 |34 12 30 N "+ 8700 +1,990
1.433 | 189.004 .
181,394 |34 10 00 ¥ + 8210 + 1,877
179,046 34 20 00 X + 5310 + 1,214
179.609 '3-5: 10 00 N + 2230 + 0.510
3,023 189,004
& i
185.340 |34 OT 30 N + 6800 + 1,554
181,957 |34 07 30 N |  +12020 2,746
183,930 |34 10 00 N + 870 +0.199
180,360 34- l‘:; ':I'E;H + 2220 + 0,508




L M i) P R
Ein Mf ref, €4, = L + J | Elevation Elevation corr, Bpouguer
lat. 979, - feet NX0.0598 | _aed_n
979, -
675.3 57 677,083 5053 303,079 185,000
675.3 57 677.529 5038 ' 303.179 185.030
515.3;39 678.759 5107 306,318 185.785
678.839 676.629 5164 309.737 185,055
678.8539 679.640 5138 308.177 185,371
E'ra.agaa 679.203 . 5160 309,497 184,272
678.839 680.829 5216 312.856 185.733
|
675,357 677.234 5186 - 311,056 184.784
675.3.57 676.571 5214 312.736 184.789
515.3!5‘1' 675.867 5200 311.896 184,362
671849 673.433 5061 303.559 184.534
671.8.19 674.625 5147 | 308,717 183.951
675.357 675.556 s124 |  307.338 184.288
675.357 675.865 5184 | 310.936 184.569
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A B c D E_
Btation| Time | Reading | Drift A+B | CX 0.,09395 | Base statio
; corr, ' value
i 979, -~
BS K1 | 12:07 | 473.1 0 473.1 | 444,477 189,004
K2 | 12:15 | 474.5 0 474.5 | 445.793
K3 | 12:38 | 470.6 0 470.6,| 442,129
K4 | 12:50 | 467.6 0 467.6 | 439.310
X5 | 13:20 | 470.0 0 470.0 | 441,565
K6 | 13:19 | 469.4 | --0.1 | 469.3 | 440,907
K7 13:36 466.0 - 0.1 465.9 437.713
BS KL | 14:24 | 473.2 - 0.1 473.1
BS KL | 14:24 | 473.2 0 473,2 | 444.571 189,004
K10 | 15:08 | 465.1 0 465.1 | 436.961
K11 | 15:27 | 462.5 + 0.1 462.6 | 434,613
K12 | 15:48 | 463.1 + 0.1 463.2 | 435.176
BS K1 | 16:15 | 473.1 +0.1 473.2
BS KL | -9:53 | 474.7 0 474.7 | 445.981 189.004
73 [ 10:24. | 4708 0 470.8 | 442,77
K14 |10:55 | 467.3 | -o0.1 | 4s7.2 | 438.934
K15 | 11:13 | 469.4 - 0.1 469.3 | 440.907
K16 | 11:27 | 465.7 e e 465.5 | 437.337
BS K1 11:49 474.9 - 0,2 474.7




TADLE 1 (continued)

F a H I J
2 =D | Observed val,| Reference | Dist. K or 8 | I X g'gthu:re_f.-_
978, - =F + D latitude of ref, lat. lat.)
979, - in feet

12.92% 189,004
185.903 33- J.E '.’.-ﬂ L. | + 2000 + 0,458 .
186,937 34 12 ‘jﬂ N = 1430 - 0.327

12.554 | 189.004 5w g I
192.668 34 12 ‘}l‘.‘l N - 2350 - .538
193.984 34 12 30 N - T80 - 0,178
196,896 34 12 34:! N - 510 - 0,117
198,305 34 12 30 N ~ 1120 - 0,256

L] ] ”

'5.863 200.653 34- 12 30 H + 6110 + 1.358
203.283 :'.-4- 12 :'ﬂ N + 3340 + 0.764
201.592 34 12 34:: H + 3860 + 0,883
205.162 '34- 12 3::: N + T830 T+ 1,791
197.083 }4_ 12‘ }u_H - 1080 - 0,247
200.653 34 12 30 K + TL00 + 1.624

%,581 200,653 o
197.646 34 12 30 N + 8200 + 1.876
197.740 ?.r-l 15 l:ll:l i} - 4340 - 0.993
191.915 }4’ 15_ ﬂﬂkﬂ - 2060 - 0.4T71
195,579 34 12 30 N + 8220 + 1.880




3 M R ! P R

Bin a.f! ref.| & =L + J | Elevation L Blevation corr. pouguer
979,-| |_
678.8 39 679.297 5116 306,858 - 186.536
678.8 39 678.512 5103 306.078 - 185.497
678.839 678,301 4998 299.780 - 1B5.853
678.839 678.661 4931 . 295.761 - 188.916
678.839 678.722 4870 292,103 - 189.723
678.839 678,583 4802 288.024 - 192.238
678,839 ' 686,237 4782 286.824 - 192.760
678.839 679,603 4651 278.967 ~ 197.369
678.839 679.722 4692 281,426 - 196.704
678.839 680.630 4662 279.627 - = 195.84L
678.839 678.592 4735 284.005 - 197.504
678.839 680.463 4861 291,563 - 188,247
678.839 680,715 5020 301,100 - 181.969
682.324 681,331 5083 304.878 - 178.713 °
682.324 681,853 5157. 309.307 - 180.621
678.839  680.719 5074 304,339 ~ 180.80)
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IRTERPRETATION

A. Qualitative Interpretation

In this gravity survey the Bouguer anomalies are all nega-
tives (as ﬂhnwn in table 1), because the elevation of this area
is above mean sea level, Prom the Bouguer gravity anomaly map,
fig-m 2, ahowed that as the average elevation decrease, as it
does toward the Rio Grande basin, the Bouguer anomalies became
more negative. By using the concept of isostasy, Heiskanen and
?ﬁim Meinesz (1958, p. J:¢T} explained that et mean sea level
the Bouguer anomalies are near zero, on the mountein area ;bnve
mean sea level the Eouguer ancmalies are negative, and in the low

-

level land, area below mean sea level the Bouguer anomalies: are
positive. -
i A nmjn_:; characteristic of this Bouguer gravity map was the
existance Iu-:r elongate gravity :'I.n‘l-r extended nurt!r:—snuth through
the Lemitar quadransle, which implied that the structure was of
a Eurian.linkaﬂ atrgﬂturnl depression, .The maximum and minimum
negative anomalies along the depression were closely related to
the topography and structure. The Souguer anonclies nad the max-

imum negative values in the southern part of the Lemitar quadran-

gle, where the wvalley was relatively broad.
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' Figure 2, Hqul;qir Anomaly map for the Lemitar and Meso Del Yeso quadranglos.
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The 'apa-.cing of gravity contours described the shape of
the Rio Grande depreszsion. The closing space of Buué;uer Eravity
contour, 'aa along the western margin of the Lemitar valley, was
defined by a narrow fault zone with large displacement. The re-
lative wide contour spacing between ‘the maximum negative gravity
anomalies and the eastern boundary of Lemitar wvalley probably
showed step faulting fsanfur:ﬁ.. 1968, p.3).

From Bouguer anomaly map indicated that the Rio Grande
depression in th_e I-Emits;.r quadrangle is asymmetrical. The gravity
anomalies were down ﬂﬁpped more rapidly along the western margin

than the eastern margin,

ar
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B, Quantitative Interpretation

In thia in turpretntion. the gravity variations arising
from near gsurface geologic factors were of principal mncume_d.
The regional correction was nud_lt to remove the effects of crus-
tal and subcrustal at;ucturu on the gravity p:ru:fiJ:a.

Estimated of thickness of the subsurface layers mluru ob=
tained 'along the Bouguer gravity profile 44", figure 3., The re-
:giﬁnafl. _Baugutr gravity anomaly map, as shown in figure 4, froo
Sanford (1968) was ﬁ&aﬂ in order to obtain the regionsl correc-
tion profile, figure 5. The residual gravity profile, as shown
in figure 6, which was used in this interpretation, was obtain-
ed by subtracting the regional correction profile from the Bou-
guer gravity profile. .

. '.l'ha. geologic section froa. Sanford (1968),figure 7, was
used ';o calculate the depth to Precambrain basement along the
profile, This geologic section, from base of Santa Pe formation
to Precambrain was devided into 9 sections. IEnnh ﬁnctinn had
the thickness of 1000 feet with average density.

This interpretation, of the gravity profile, was cado
under the following assumptions:

1. A1l structural in thic survey area was known and con-
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tained the geologic section as shown in Tigure 7.

2. A1 rock units were assumed to be hnrisﬂnial.

J« All structurzal models for computation were assumed to
be two dimensional.

| ‘I.'ha. computer program of Emsat ¥, Heckart (1968) was.used
for téﬂ interpretation, anq the data were assumed by following
the description of Kraiwut Wongwiwat (1970). The observed and
cqﬁfuted gravity profiles were plotted.

The structural mnﬂ;la in this computation were construct-
ed by comparing to the geologic map of that area, The thickness
of the first layer, at th- surface, could be varied and only the
) Santa Fu formation could have the thickness more than 1unu feet.
Frun the second 1a:grur to Pracmhrﬂ.n ths thickness of each 1a.yer
" was constant 1nm feet.

. To construct the structural models in this interpretation,
" gt the begining the geologic structure, along profile AL, in the
ragion ﬁetuam J.ungiﬁde 1CIT' ﬂ'if W. to longitude IG‘T’ GGFH,. was con-—
sidered as no faulting, and it composed of the same Santa Fe for-
. mation, This first zgsuring would help very much in consiructing
the models, It was much difficult in. constructinz the structural

models, at the begining, with favlting in that recion.



The various data of the structural model were assumed in-
to the computer prosram to get the computed gravi?y profiles,
Numbers of data uert.estimated, as shown from tahlé 2 to table
14, uptil the tﬁu curves of computed and gbserved graviiv were
qntchnd. see Tigure 8 to figure 21, The curves in figure 20 and
El:fiﬁm data table 14, were the best matched curve.

Now the fault in the region between longitude ln?rﬂﬁrw.
to hngltuqe lﬂT' cn:u' 'i;'. was considered, and this was the final
step. The ﬂtrnétural model and tﬁe sravitr curves in figure 22
and figure 23 from ﬂat; table 1& were the final result.

The comparison between observed anﬁ computed anomalies in
figure 23 appeared good. The magnitudes between maximum and mini-
mum gravity anomalies of both observed and computed profiles were
the same. fhg position of maximum and minimum of the computed pro-
file ;gr;ed-with the observed profile. However, the computed gra- .
vity anomalies were not the same number a3 the ohaerved anomalies,
this might be because of the the rﬂfarancs datum of both computed
and observed gravity snomelies were not the ssme level.

From figure 22, the subsurfa:e structure along profile Aﬁr

was knovn, The Santa Fe formation laver of the Rio Grande depros-

sion was about 1500 feet thicl.



CONCLUSION

The Worden gravity meter, which has the scale constant of

0.9395 milligalfneale.diviainn. was used in this gravity survey.
The Bouguer gravity anomaly map showed Rio Graﬁﬂe depression in
iamit;r quadrangle. The subsurface geclogic structure along the
prmfile Lf was found by using the two-dimensional computer pro-
gfgm. The computed gravity curve and the observed gravity cu;ve
H;rﬂ good matched, and both of them had the same megnitude. From
computed gravity anomalies the thickness u'f. Rio Grande depression,

from the surface of Santa Fe formation to Precambrain, -is about

10500 feet,
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APPENDIX A

THE ABSOLUTE GRAVITY VALUE OF BASE STATIOH E1

A 4 B ¢
Station | Time | Reading Drift corr. A+3B°
MBS |. 8.55 468.7 | 0 468.7
BS K1 9.42 472.8 - 0.2 472.6
MBS 10.28  469.1 - 0.4 . 468.7
BSEL | 11.28 473.2 - 0.4 472.8
BS KL | 12.07 473.1 - 0.5 472.6
BSKL | 14.24 473.2 - 0.5 472.7
BS K1 | 16.15 473.1 - 0.6 472.5
MBS | 16.58 469.3 | _ -o0.6 468.7

The average of base station K1 (BS K1) reading walue is,

_j4?g15_+ 472.8 + 4;2.5 + 472.7 + 472.5 scales,

= AT2.6 =scales.

ae

—

The dirre;;nc; of reading value between the master base station
( MBS ) and th; base station K1 is, |
| = 472.6 - 468.7 = 3.9 scales,
= 3.9 X 0.9395 milligals,
= 3,66405 milligels.

The absolute gravity:at 35 K1

3.664 + abmolute sravity of DS,

= 5.664 + 979185.34 milligwls,

979189.004 millisals.
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B

THE ABSQLUTE GEAVITY VAIUE OF BASE STATION K23

A B ¢
Station Time Reading _ Drift corr. A+ B
_u:aé 9.58 487.7 0 487.7
BS K25 |. 10.40 504.3 - 0.2 504.1
MES 11.07 488.0 - 0.3 487.7
B3 K25 11,57 504.3 - 0.4 503.9
' BS K25 | 12.10 504.3 - 0.4 503.9
B8 K25 13.35 504.6 - 0.7 503.9
B3 K25 15.13 50%5.1 - 0.9 504.2
:ns 15.42 488.7 - 1.0 487.7

The average reading value of base
= 204.1 + 503.9 + 503.9

station K25 (RS

= 504.0 scales..
The difference of reading velues between
( MBS ) and the base station K25 is,

= 504.0 - 487.7 = 16.3

= 16.3 X 0.9395

5

the master haae

scales,

milligals,

= 15.313 milligeals.

The absolute grovity at 25 K25 =

K25) is,

scales,

station

15.713 + abasiunte srovmity at MNPS,

15,313 + 979185,54 milli

979200.653 millionlz,

malgo,
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APPENDIX “C

THE GRADIEIT OF THEORETICAL GRAVITY VALUES

north pole
o\
equator
south pole

Figure 26, Diagram for the gradient of theoretical
gravity values,

The gradient of the theoretical grawvity value of each ref-
i o ol : :
erence latitude is E—gtn . The change of the distance 4 s along
the meridian will cause the change of the anzle of 1atitudé to df.
- The average radius of the earth irE} iz about 6371.221 X 1&5 cm.
"" From the International Gravity Formula the theoretical
gravity value is,

228 )

By, = Eé{ i+ EISiHEE - ﬂzsin
= 978.04900(1+0.0052883845in°08-0.000005869sin228) gals,
vwhere B, = 978.04900 rals ,

0.005285384 ,

€

c 0.000005829 .

E_=

The change of the distonce is d 5 = reﬁﬁ.



Therefore,

2 .
1 8h - T ( 2051n6c050 - 4C,51n28c0520 ),

Eﬁ
= 1'_‘{ ElﬂinEE - Eczﬂiﬂﬁ I

= 24.6 X 10° sin20 milligal /feet.

That is the gradient of theoretical gravity value at each refer-
ence latitude Ean be calculated,
-%—ﬁfh{raf. lat, 8) = 24,6 X 155 sin2e milligalfffaﬁtn

& F3

In this gravity survey the reference latitudes are 34 07
F .i-l ..*.-'. ...r -'.I ---..i o dg

30 H, 34 10 OO N, 34 12 30 N and 34 15 00 K. The wvalues uI~E—§th

of each reference latitude are,

-,

d L] .r » ¥, ]
-%—Ethl34 07 30 N) = 24,6 X 10° X sin 68 15 milligEleEEEt,

5

= 22,849 X 10 milligal feet,

d ] [ P . -5 & #
$-5tn(34 10 00 ¥) = 24.6 X 16° X sin 68 20 milligal/feet,
= 22,862 X 16° milligal ffeet,

a N .-h'- rF w -5 » # .
T5th(34 12 30 §) = 24.6 X 10” X sin 68 25 milligel/feet,

= 22,875 X 16° milligal feet,
a 1.I . ! o _5 a- - F
$-84n(34 15 00 N) = 24.6 X 10° X sin 68 30 milligal ffeet,

= 22,888 X 155

milligal /feet,
The valuesn of thepretical groavity {Sth] of ecach referencs
latitude can be caleculated from the International Cravity Formu-

la, The value of Eth of each reference latitude i=,



e o)

I L LA
8y (34 O7 30 N) = 979671.879

&y, (34 10 00 N) = 979675.357

979678.839

] F ”
8;n (34 12 30 W)

e 7 o )
Ein (34 15 00 H) = 979682,324

milligals,
milligals,
milligals,

milligals,
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