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ABSTRACT

The calculation of 550 km X 550 km mean gravity anomalies from 1° X 1° mean
free-air gravimetry data is discussed. The block estimate procedure developed by
Kaula is used, Estimates for 1452 of the 1654 blocks are obtained.

RESUME

Dans cet article on discute du calcul des anomalies de la gravité
moyenne sur 550 km x 550 km a4 partir de données de gravimétrie moyenne

O

sans air sur 19 x 1 On utilise le procédé d'estimstion de blocs déve-

loppé par Kaula. On obtien des estimaticns pour 1452 des 1654 blocs.

KOHCIIEET

Ofcy®gaeTcA BHUMCJIeHWEe CPeIHUX IPaBUTAUMOHHHX SaHOMaI N
550rM X 550KM, WMCXOIR M3 CPelHUX LAHHHX TDaBUTOMETPHN CBOSONHCH
o C
atmochepu 17 X 7. JnoTpefageTcd NpoUenypa OUEHKR Onowa paspa-

fotauHad Hayna. IlonyueHH OUEeHRW LA 1452 ug 1654 €noKOoER.




THE ESTIMATION OF 550 km X 550 km
MEAN GRAVITY ANOMALIES

M. R. Williamson and E. M. Gaposchkin

1. THE BLOCK COVARIANCE METHOD

The objective is to obtain estimates of mean gravity anomalies for 550 km X 550 km
regions from an incomplete set of 1° X 1° mean free-air gravity anomalies. The esti-
mate procedure is based on the covariance analysis developed by Wiener (1966),
Kolmogoroff, and Kaula (1967). A description and evaluation of the procedure are

given in Gaposchkin (1973).

To obtain the mean gravity anomaly for a 550 km X 550 km block, estimates of all
110 km X 110 km unit mean gravity anomalies in the block are needed. TFor units
where measurements of 1° X 1° mean gravity anomalies are available, the unit mean
anomalies are taken to be the average of the 1° X 1° mean anomalies within the unit.
The other unit mean anomalies g are calculated from the measured unit anomalies

in the same block by the egquation

N

g.=§ (E K K"l>f

i ik ik /) ?
=1 Mk

j_
where Kjk are elements of the block covariance matrix, which is given by
Kjk = K(i, Tjk) .

K is the intra-block covariance function of the unit anomalies £, and ‘I‘jk is the distance

between the jth and kth units. The covariance function is estimated from

This work was supported in part by Grant NGR 09-015-002 from the National
Aeronautics and Space Administration.



where the sum includes Njk pairs of measurements with

AT AT
T <, <T+H=5 .

jk 2

The block anomalies are obtained by averaging the unit anomalies. The mean anomalies

for blocks that include no measured 1° X 1° mean anomalies cannot be estimated by this
procedure.



2. THE 1° X 1° DATA

We obtained four sets of 1° X 1° mean free-air gravity anomalies, A set of 29,209
measured 1° X 1° means was obtained from the Defense Mapping Agency Aerospace
Center (DMAAC) (1973). A set of 1454 1° X 1° means for Australia was obtained from
Mather (1970). Two sets of 1° X 1° means were obtained from Talwani: 4250 1° X 1°
means for North America and the North Atiantic (Talwani, Poppe, and Rabinowitz,
1972), and 3944 1° X 1° means for the Indian Ocean (Kahle and Talwani, 1973). The
sets of data were combined, the Mather and the Talwani data were used for regions
when available. The combined set has measured values for 31, 654 of the 64, 800 1° X 1°

areas. Figure 1 is a map showing the distribution of the data.
The DMAAC data were compared with the other sets of data and with a previous
compilation by the Aeronautical Chart and Information Center (ACIC) (1971) at common

points. Table 1 shows the results of these comparisons.

Table 1. Comparison of 1° X 1° mean gravity anomalies with DMAAC (1973).

Number of Mean difference RMS
Data points compared {mgal) (mgal)
Australia 1364 1. 64 24, 16
(Mather, 1870)
North America and 3613 -0.18 15.29
the North Atlantic
" (Talwani et al., 1972)
Indian Ocean 22286 -1.66 23.09
{(Kahle and Talwani,
1973)
Worldwide 19, 164 -0.23 16. 99

(ACIC, 1971)
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Figure 1. Distribution of 1° X 1° mean surface-gravity data.




3. THE BLOCK GRAVITY ANOMALY ESTIMATES

The estimates were obtained with the procedure described in Section 1 by using

the composite data set described in Section 2.

The reference ellipsoid used in the calculation is the Geodetic Reference System
of 1967 (International Union of Geodesy and Geophysics, 1967). A reference ellipsoid
is determined by the geocentric gravitational constant GM, the rotation rate of the
carth w, the semimajor axis of the earth a, and the dynamical form factor J,. The

1967 system is defined by the ellipsoid

GM = 3. 98603 X 1020 em® sec™? ,
© =7.292 115 1467 X 10™° rad sec™™

6.378160 X 105 em

il

a

J 0. 001 0827

I

2

From these quantities, the flattening f is determined to be

f=1/298.247 167 427 .

A formula for the reference gravity y as a function of latitude ¢ is

Y1967 = 978031, 85 (1 + 0,005 278 895 Sin2 & + 0. 000 023 462 .'s.in4 ¢) mgal .
This formula has an é,ccuracy of 0. 004 mgal. Another formula, which has an accuracy

of 0.1 mgal, is

_ 978031. 846 (1 + 0. 005 302 86 sin” ¢ + 5,82X 107°

.2
Y1967 sin~ 2¢) .
The ACIC data were compiled using this reference system and the International Gravity
Standardization Network, 1971 (Morelli and Gantar, 1974), The other data, however,

are referred to the 1930 international gravity system and the Potsdam Network. To



convert these data to the 1967 system, a correction A must be added to the anomalies.
The 1930 international gravity system is defined by the reference gravity

Y930 = 9780490 (1 +0.005 2884 sin® § + 5. 9X 10™° sin” 24) mgal .

This reference gravity corresponds to an ellipsoid defined by (Heiskanen and Moritz,
1967)

GM = 3,986 329 X 1020 em® sec™?

w =0.729 211 510 X 10~% rad sec™ 1

2

a =6.378388x 105 em

f =1/297

With the inclusion of the Potsdam correction of 14 mgal, the correction A is

A% Y930 " Yigg7 ~ 14 -

To an accuracy of 0. 1 mgal
_ .2 .2
A=3.14 - 13,58 8in” ¢ + 0,02 sin” 24 mgal

This formula was used to convert the 1° X 1° mean anomalies to the 1967 system. If
the anomalies are to be combined with satellite data, the effect of the atmosphere must
be included. The surface gravity given by the anomalies is increased by 0. 87 mgal to
obtain the total gravitational force that influences satellite motion. This correction has

not been made to the anomalies given in this report.

The covariance function is given in Figure 2 and Table 2. The covariance matrix
is given in Table 3. The composite set of 31,654 1° X 1° mean anomalies provided

23,777 of the 41,350 unit mean anomalies, From these unit mean anomalies, the esti-

mate procedure provided 1452 of the 1654 block anomalies. The block anomalies referred

to the 1967 system are given in Table 4, A punched card deck can be provided on
request.
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Figure 2. The block covariance function of unit gravity anomalies.

We compared these block anomalies with 1183 block anomalies calculated previously
(Gaposchkin, 1973)., The mean difference is 0.6 mgal and the RMS difference is
10 mgal.




Table 2. The block covariance function of unit gravity anomalies.,

Average angular Covariance function
distance (mgal?2)
0° 948
0.29 1614
0.94 607
i.21 457
1.79 377
2.18 316
2.81 279
3.16 252
3. 69 243
4,20 229
4.77 182
5.22 161
5. 67 223
6.20 118
6.69 201
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9. 4826 E+02
5. TAT5E+02
3. 4442E+02
2.6393E+02
2. 344TE+02
5.7175E+02
4, 2863E+02
3. 1291E+02
2. 5177E+02
2.3121E+0Q2
3, H442E+02
3. 1291E+02
2. T692E+02
2.4411E+02
2. 0662E+02
2, 393IE+02
2.51TTE+02
2, 441]1E+02
2, 2564 1E+02
1, 7123E+02
2. 34 TE+02
2. 3121E+02
2, 0662E+02
1. T123E+02
2.2093E+02

14

2. 4411502
2.7692E+02
3. 1281E+02
3. 4442E+02
3. 1291E+02
2, 5177E+02
3. 1291E+02
4,2883E+02
5. T175E+02
4. 2863E+02
2, 6293E+02
3. 4442E+02
5, 7175E+02
9. 4826E+02
5. 7176E+02
2. 5177E+02
3. 1291E+02
4, 286IE+02
§, 7175E+02
4. 2B63E+02
2. 4411E+02
2. T692E+02
3. 1291E+02
3, 4442E+02
3, 1291E+02

5.717SE+02
9.4826E+02
5. T175E+02
3. 4442E+02
2.6393E+02
4, 2BGIE+02
5. TI7HE+02
4. 2B6JE+02
3. 1201E+02
2, 51TVE+02
3. 1291E+02
3. 4442E+02
3. 1291E+02
2.7692E+D2
2. 4411E+02
2.5177E+02
2, GI9IE+Q2
2. 5177E+02
2.4411E+02
2. 264 LE+02
2,312 1E+02

2. 3MTE+G2

2,312 ]1E+02
2, D662E+02
1. 7123E+02

15

2. 08625 +02
2,4411E+02
2, 7692E+02
3. 1291E+02
3. 4442E+02
2.3121E+02
2.5177TE+02
3. 1291E+02
4.2863E+02
5.7176E+02
2, 3447TE+02
2.6393E+02
3, 4442E+02
5. 7175E+02
9, 4826E+02
2,3121E+02
2.5177TE+02
3, 1291E+02
4, 2863E+02
5. 7175E+02
2. 0662E+02
2, 4411E+02
2, T692E+02
3. 1291E+02
3. 4442E +02

3.4442E+02
5. 7175E+02
9, 4826E+02
5. 7575E+02
3. 444 2F+02
3. 1291E+02
4. ZBEIE+02
5. 7175E+02
4, 2863E+02
3. 1291E+02
2. 7692E+02
3. 1291E+02
3. 4442F+02
3. 1291E+02
2, 7692E+02
2.4411E+02
2. 6177E+02
2.6393E+02
2. 5I7T7TE+02
2.4411E+02
2. 0662E+02
2,3121E+02
2. 344 TE+02
2, 3121E+02
2, 0662E+02

16

2, 6393E+02
2, 5177TE+02
2,44 11E+02
2.25¢1E+02
L 7123E+02
3. A442E+02
3. 1291E+02
2. T692E+02
2.4411E+02
2, 0662E+02
5. T175E+02
4. 2863E+02
3, 1291E+02
2.5177E+02
2.3121E+02
9.43926E 1902
5, 7175E+02
3.4442E+02
2.6393E+02
2.344TE+02
5.7175E+02
4, 2863E+02
3. 1291E+02
2. 5177E+02
2, 3121E+02

2.6393E+02
3. 4442E+02
5. 7175E+02
9. 4826 E+02
5. 717BE+02
2.5177E+02
3, 1291E+02
4. 2863E+02
5. 7175E+02
4.2863E+02
2. 4411E+02
2. T692E+02
3. 1291E+02
3. 4442E+02
3. 1281E+Q2
2,254 1E+(2
2,4411E+02
2.51T7TE+(2
2. 6393E+02
2.5177E+ 02
1. 7123E+(2
2. 0662E+02
2.3121E402
2. 3447E+02
2,3121E+02

17

2.5177E+02
2.6393E+02
2.5177E+02
2. 4411E+(2
2. 254 1E+02
3. 1291E+02
3. 442E+02
3. 1291E+¢2
2. T692E+02
2. 4411E+02
4. 2B63E+02
5, T175E+02
4. 2B63E+02
3. 1291E+02
2.517TE+02
5. 7176E+02
9. 4B26E+02
5. T1IT5E+D2
3. 4442F+ 02
2. G393E+02
4, 2B63E+02
5. TI17HE+02
4. 2BEIE+02
3. 1291E+02
2,5177E+02

Table 3.

2, 3MTE+02
2. B3YIE+02
3. 4442E4+02
5. 7175E+02
9, 4826E+02
2.3121E+02
2, B177E+02
3. 1291E+02
4, 2863E+02
5. TIT5E+02
2. MG62E+02
2.4411E+02
2. 7T692E+02
3. 1291E+02
3. 442E+02
1. 7T123E+02
2.2541E+02
2. 4411E+02
2, 51TE+D2
2. 6393E+02
2,2093E+02
L. 7123E+02
2.0662E+02
2.312JE+02
2, 344 TE+02

18

2,4411E+02
2. 517TE+02
2. 6393E+02
2, 51T7E+02
2,44 I1E+02
2. T692E+02
3, 1291E+02
3. 4442E+02
3. 1291E+02
2. 7692E+02
3. 1231E+02
4. 2863E+02
5.7175E+02
4. 2883E+02
3. 1295E+02
3, 4442E+02
5. 7T175E+02
9.4826E+02
5. 7176E+02
3, 4442E+02
3. 1291E+02
4,2863E+02
5.7175E+02
4,2863E+02
1. 1291E+02

The block covariance matrix.

[

5. 7175E+02
4, 2863E+02
3. 1291E+02
2.5177E+Q2
2.3121E+02
9. 4826E+02
5. 7175E+02
3. 4HEE+02
2. 6393E+02
2, 3447E+D2
5.T175E+02
4. 2863E+02
3. 1281E+02
2, 5177E+02
2,3121E+02
3. 4442E+02
3, 1291E+02
2.7692E+02
2.4411E+02
2, 0662E+02
2. 6393E+02
2.5177E+02
2.4411E+02
2. 254 1E+Q2
1. 7123E+02

1%

2,254 IE+02
2,445 IE+02
2. 51TTE+02
2. 6393E+02
2.51774+02
2. 44 11E+02
2. 7692E+02
3. 1281E+02
3. 4442E+02
3, 1291E+02
2, 5177TE+02
3.1291E+02
4. 2863E+02
5, T17SE+02
4. 2862E+02
2.6193E+02
3. 4442E+02
5. TIT5E+02
9. 4826E+02
5. 7175E+02
2.517TE+02
3. 1281E+02
4, 2863E+02
i, T176E+402
4. 2863E+02

7

4.2864E+02
5, T17SE+Q2
4. 2B63E+02
3. 1291 E+(2
2, 51717TE+02
5. 7175E+02
9. 4826 E+02
5. T1TBE+02
3, 4442E+02
2. B333E+D2
4.2363E+02
5. 7175E+02
4, 2963E+02
3. 1291E+02
2. 5177E+02
3, 1291E+02
3, 4442E+02
3. 1291E+02
2.7692E+02
2.4411E+02
2.517T7TE+02
2. 6393E+02
2, 51TTE+02
2.4411E+02
2.B541E+02

20

1. 7123E+02
2,254 1E+02
2. 4411E+02
2. 5177E+02
2,6393E+02
2, 0662E+02
2.4411F+02
2. T692E+02
3, 1291E+02
3. 4442E+02
2. 1121E+42
2.517TE+02
3, 1291E+02
4, 2863E+02
5. 7175E+02
2. 3 TEH02
2.6393E+02
3. 4442E+02
5. T175E+02
9. 4826F+02
2,3121E+02
2. 5177E+02
3, 1291E+02
4, 2883E+02
5. TIT5E+02

8

3. 1231E+402
4. 2863E+02
5. T175E+02
4, 2863E+02
3. 1291E+02
3.4442E+02
5.T175E+02
9. 4926E+02
5. T175E+02
3.4442E+02
3, 1291E+02
4,2863E+02
5. TIT5E+Q2
4. 2B63E+02
3. 1291E+02
2, 7652E+0Z2
3. 1281E+02
3. 4442E+02
3. 1291E+02
2. 7652E-+02
2.4411E+02
2,5177E+02
2. 6383E+02
2.5177E+02
2, 4411E+02

21

2, I447E+02
2.3121E+02
2. 0662E+02
1. 7123E+02
2. 2093E+02
2. 6393E+02
2, 51TTE+02
2.4411E+02
2, 2541E+02
1. 7123E+02
3. 442E+02
3. 1291E+02
2. 7692E+02
2.4411E+02
2.0662E+02
5, 7175E+02
4,2863E+02
3. I291E+Q2
2. 517TE+02
2, 3121E+Q2
9, 4826 E+0Z
5. 7176E+02
3. 4442E+02
2, 6399E+02
2.3447E+02

9

2, 5177E+02
3. 129]1E+02
4, ZB63E+02
5.7175E+02
4. 2863E+02
2, BIRE+(2
3. 4442E+02
5. 7175E+02
9. 4826E+02
A. T176E+02
2.5177TE+02
3. 129]1E+02
4, 2863E+02
5. T175E+02
4, 28B3E+02
2. 4411E+02
2, 7692E+02
3, 1291E+Q2
3, 4442E+02
3, 1291E+Q2
2.2 1E+02
2,4411E+02
2.517TTE+(2
2. 6393E+ (2
2, 51ITTE+02

22

2.3121E+02
2, 3447E+02
2,3121E+02
2,0662E+02
1. 7123E+02
2, BI77TE+Q2
2.6393E+02
2. 5177E+Q2
2.4411E+02

2,254 1E+02 -

3, 1291E+02
3.4442E+02
3. 1291E+02
2, T692E+02
2,4411E+02
4. 2863E+02
5. 71T5E+02
4, 2863E+02
3. 1251E+02
2. 5177E+02
5.7175E+02
9. 4326E+02
5. T175E+02
3. 4442E+02
2.6393E+02

10

2.3121E+02
2. 5177E+02
4. 1291E+02
4, 2863E+02
5, T178E+02
2. 3447E+02
2, §393E+02
3. 4442E+02
5. 7178E+02
9. 4826E+02
2. 3121E+02
2.5177E+02
3. 129]E+Q2
4, 2BG3E+02
5. TI7SE+02
2. D65ZE+02
2,4411E+02
2, 7692E+02
3. 1291E+02
3. 4442E+02
L 7123E+02
2. 2541E+02
2, 4411E+02
2, 51T7E+02
2.6393E+02

23

2. 0662E+02
2.3121E+02
2.3447E+02
2.3121E+02
2. B62ZE+02
2.4411E+02
2.5177E+02
2, 6J93E+02
2, 5177TE+02
2. 4411E+02
2. 7632E+02
3, 1291E+02
3. 4442E+02
3. 1291E+02
2,7692E+02
3. 129]1E+D2
4, 2863E+02
5. 7175E+02
4.2883E+02
3. 1291E+0Q2
3. 4442E+02
5. 7175E+02
9. 1826E+02
5. 7175E+02
2, 4442E+02

11

3. 4442E+02
3. 1291E+02
2, 7692E+02
2,441 1E+02
2, DG62E+02
5. 7175E+02
4, 2B63E+02
3. 1291E+02
2.51T7E+02
2.3121E+02
9. 4826E+02
5. 71176E+02
3. 4442E+02
2.6393E+02
2. 3HTE+Q2
5. TIT5E+02
4. 2863E+02
3. 1291E+02
2, B177TE+02
2.3121E+02
3, 4442E402
3. 1291E+02
2. 7692E +02
2,441 JE+02
2, 0662E+02

24

1. 7123E+02
2. 0662E+02
2.3121E+02
2.3447E+02
2.3121E+02
2.2541E+02
2, 443 1E+)2
2,5817TTE+02
2, 6303E+02
2. 51TTE+)2
2, 4411E+02
2, T692E+02
3.1291E+02
3. 4442E+Q2
3. 1291E+02
2, 5177E+02
3. 1281E+02
4. 2B6IE+02
5. T1T5E+02
1. 2863E+02
2,6393E+02
3. 4442E+02
5. 71756+02
9. 4826 E+02
4. 7XTHE+02

12

3. 1291E+02
3. 4442E402
3. 1291E+02
2. T592E+02
2.4411E+02
4. 2863E+02
5. 7175E+02
4. 2B63E+02
3. 1291E+02
2. 517TTE+02
5. 7175E+02
9, 4826 E+02
5. 7175E+02
3, 4442E+02
2. 6303E+02
4, 2863E+02
5. 71T5E+02
4, 286JE+02
3, 1281E+02
2. B17TTE+02
3. 1281E+02
3.4442E+02
3. 129]1E+02
2, T692E +02
2,4411E+02

25

2. 2093E+02
1, 7123E+02
2. 062E+02
2.3121E+02
L 3M47E+02
1, 7123E+02
2.2541E+02
2.4411E+02
2, 5177E+02
2, 6393E+02
2,0662E+02
2. 4411E+02
2. 7692E+02
3. 1291E+02
3. 4442E+902
2,3i21E+02
2.517TE+(2
3, 1281E+02
4, 2803E+02
5.7175E+02
2.3447E+02
2. 6393E+02
3, 4442E+02
5. TIT5E+02
9. 4826E+02

13

2. 7692E-02
3. 1291E+02
3. 4442E+02
3. 1291E+02
2. 7692E+02
3. 1291E+02
4. 2863E+82
5. 7175E 02
4. 2853E+02
3, 1281E+02
3. 4442E+02
5. 7175E+02
9. 4826E+02
5. T176E+02
3. 4442E+02
3. 1291E+02
4, 2860E+02
5. 7175E+02
4.2B6IE+02
3. 1281E+02
2, 7692E+H)2
3, 1291E+02
3,4442E+02
3.1291E+02
2. 7692E+02
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{lega )

S5245
52,5
52,5
5245
52,4
52,5
52,5
52,5
52,5
9245
52,5
52,5
52,5
52,5
52,5
52,5

47.Y
47,0
47,h
47,5
4,5
47,5
47,5
47,5
4745
47,5
47,5
47,5
47,5
47,5
47,5
4745
4745
47,5
4745
“7,5
47,5
47,5
4749
L4745
a4l.h
47459
47,3
a4le5
47.5
4145
“T,.5
aT,5
47,5
47,5
47,5
4745
47,5
47,8
4748
47.5
47,5
4742
47,5

Long.
e,y

234,0
2wz, 0
250,5
2%99,0
267.0
215,0
283,0
291,5
300,0
iCa,0
31,0
124,0
332,0
40,5
3490
357,0

4.5
12,0
19,5
26,5
34,0
41,5
48,5
56,0
63,5
70,5
78,0
85,5
91,0
100,5
107,.5
115,0
122,5
129,5
137,0
14%,5
151,5
159,0
166,5
1734,5
141.0
188,5
195,5
203,0
210,5
217.5
225,0
232,5
239,5
47,0
254,5
261,5
269,0
276,5
284 ,0
291,5
298,5
306,0
313,5

w

Area
(. 4q.)

24,343
24,343
27,388
24,343
24,343
24,343
24,343
27,%68
24,343
24,343
24,343
24,343
26,343
27,388
24,343
4,543

23,034
27,015
23,638
23,038
27,015
23,638
23,638
21,015
23,638
23,4638
27,015
23,638
27,015
23,438
23,638
27,018
23,638
23,6348
27,015
23,638
23,638
27,015
23,634
23,638
27,018
23,638
23,638
27,01%
23,638
23,638
27,015
23,0638
23,638
27,015
23,038
23,638
27,015
23,638
27.015
23,638
23,638
27,015
23,438

Gravity
anomaly
(mgal)

4,971
1.885%
,020
2,400
-10,500
~25,220
-30,380
15,5940
16420
16,400
22,800
35,493
20,125
2.299
15,786
10,929

12,560
L4, 700
21,620
13,740
7,600
24920
-20,580
-i9,220
=10,420
-13,280¢
274660
-30,540
15,640
~164200
- 600
=1c8B0
7,880
14,620
32,592
25,799
=65,780
30,961
et 17
11,130
15,301
2244486
11,726
11,4103
~114584
~k24534
=74556
«Fe 840
ALy 260
134020
l&,680
Te420
1,000
94220
~lbe720
=By 74O
<94 880
1.080
164640

Lat.
{deg. )

47,5
47,5
47,5
4745
47,5
47,5

42,9
48,5
42,56
42,5
42,5
42,5
42,5
42,5
42,5
42,5
42,48
02,5
“2,5
42,5
2,5
2,5
42,5
w25
42,5
42,5
h2.5
42,5
42,5
high
“2.5
42,5
42,5
42,5
42,5
42,5
42,5
42,5
42,5
42,5
42,5
42,5
42,5
42,5
42,5
42,5
%2 .5
42,5
42,9
w2,5
4245
4245
w25
4245
4245
42,5
4245
4245
42,5

Long.
{deg.}

320,5
32g,0
335,5
362 ,5
350,0
357,5

Aren
(deg. 8q.)

23,.38
27,0l5
23,6348
23,038
27,015
23,638

26,797
25,797
22,111
25,797
25,797
25,797
£5,797
22,111
25,797
2h, 797
25,797
25,797
22,111
25,1797
25,797
25,797
22,111
25,797
25,797
25,737
25,797
22,111
25,797
25,797
25,797
25,797
22,111
25,7917
25,197
25,7187
26,197
22,111
25,797
25,797
28,797
25,797
22,111
25,797
25,797
25,197
22.111
25,797
25,797
25,797
25,737
22,111
25,797
25,791
2E.7197
25,797
22.111
25,797
25,7897
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Gravity
apnomaly
{mgal)

11,800
25,753
32,348
le,759
« 700
I o580

13,020
10,5013
31,198
ig,a28
—e 760
-2,320
13,340
-1la,120
=7,400
=23,000
w2t 420
-13,680
~22,300
-28,900
W520
1,520
2,200
3,560
25,260
lg,842
22,059
29,535
-13,402
1,191
11.573
6,458
-9.348

-8, 840
=15,780
9.180
080
15,100
28,320
23,340
1,776
L.992
Te540

‘Lat.
(deg.}

37.%
37,4
37,5
37,9
ar,5
3745
17,5
i7,%
37,5
17,5
37,5

Tab
37,5
31,5
1,5

37,5
37,5
37,5
37,5
37,5
37,5
37,5
37,5
37.5
37,5
37,5
37,5
37,5
37,5
17,5
37.5
37.5
37,5
37,5
37,5
31,5
37,5
37,5
37,5
37,5
17,5
37.5
37,5
37,5
37,5
37,5
37.5
37.5
37,5
37,5
37,5
37,5
37,5
37,5
37,5
37,5
37,5

32,5

L.ong,
(deg. }

«,0
10,4
17,0
25,0
29,5
36,0
42,0
4d,5
55,0
61,0
67,0
73,5
86,0
66,0
§2,%
59,0

105,0

k11,5

11,0

124 .0

30,5

137,0

13,0

lag,5

154,0

leg,0

168,5

175,60

161,06

147,0

193,5

200,0

U6, 0

212,5

2lg 0

225,0

231,5

23,0

264 ,0

250,5

257,0

263,06

269,5

276,06

282,0

288,5

295,0

ul,0

07,0

313,%

320,0

326,0

332,5%

339,0

345,0

351,5

354,0

4,0

Area
(deg. sq.)

23,793
27,159
23,793
23,193
27,7599
23,793
23,743
27,759
23,793
23,7493
23,193
27,759
23,793
23,7932
27.799
23,793
23,793
27,159
23,793
23,793
27,759
23,793
23,793
27,159
23,793
23,753
27,759
23,793
23,793
23,793
27.75%
23,793
23.793
27,759
23,793
23,793
271,159
23,733
23,793
27,759
23,7493
23,793
27,759
23,793
23,793
27,759
23,793
23,793
23,793
27,759
23.793
23,793
Z2T1.75%
23,793
23,793
27,759
23,793

254294

Gravity
anomaly
{mgul)

Ll a3n
| XA Y.
Bab?)
1,40%
31,754
Z21l.807
34, ulp
45,0487
Zeb9h
b h20
=Zbatal
4abUlL
b, 02
=Lle54a0
10,840
12,5214
224300
~3l,%40
12,800
La, 14y
25,4487
34 00
20,100
1,20y
=4 090
-Hatld7
14,285
nTe?50
10,4413
-tby bk
G Toh
=-Ta850
5970
-12.87K
17,172
=lb,28n
=23,0480
-9 g 340
1,960
11,800
Iy Bal:
=l1,52u
-2 l20
wh o 500
la320
=21, 786U
m2leZBu
=l7si20
=l1,380
s T2
Ge3BG
alaG70
39,520
L7910
Ts23n
15,594
13,770

=24 aHU

No.

ig
&7
2y
L1
Ly

L
G
£
£h
s
Zh
25
25
£%
5
25
Z4
P+
Ly
s



Lat,
(deg.)

32,5
32,5
32,5
12,5
32,5
32.5
32,5
22,5
32,5
32,5
32,5
32,5
3z,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
3z.5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32,5
32.5
3245
32,5
32,5
32,5
3245
32,5
12,5
3245
32,5
32,5
32,5
32,5

Long.
(deg.)

10,0
16,0
22,0
2§,0
33,5
39,0
45,0
51,0
57,0
63,0
69,0
75,0
a1,0
at1,0
92,5
98,0
164,0
116,0
116,0
122,0
128,0
134,0
140,0
146,0
151,5
157,0
163,0
169,0
175,0
18l,0
187,0
193,0
195,0
205,0
210,5
216,0
222,0
228,0
234,0
240,0
246,0
252,0
258,0
264 ,0
269,5
275,0
281,0
287,0
293,0
299.0
305,0
311,0
317,0
323,0
328,5
334,0
340,0
346,40
352,0
358,0

Area
(deg. eq.}

25,294
25,294
25,294
25,294
21,078
25,294
25,294
25,294
25,294
25,294
25,294
25,294
25,294
25,294
21,078
25,29%
25,294
25,29%
25,254
25,294
25,294
25,294
25,294
25,294
21,078
25,294
25,294
25,294
25,294
5,294
25,294
25,294
25,294
25,294
21,078
25,294
25,294
25,294
25,294
25,294
25,294
25,294
25,254

25,294
21,074
25,294
29,2594
25,294
29.294
25,294
25,294
25,294
25,294
25,204
21,078
25,204
25,294
25,294
25,294
25,294

Gravity
anomaly
{mgal)

w219
3,568
3,855
w30,T56
24559
27,066
=20,260
14,820
24,260
25,360
14620
=000
35,940
22,300
104400
10,480
264280
-36,920
«15,580
1460])
22,193
3,028
28,9148
44598
nSe 4T
5,004
=l4g132
wlge521
=11,%407
=LD,456
=i4,512
=11,207
~10,860
wly T4B
=b,4358
=18.931
=1l406&4
=18,084
-224101
204574
74120
44760
-bq 360

27.790
34,900

Lat,
(deg.)

27,5
27.5
27.5
27,5
27.5
27,5
27,5
27.5
27,5
27.5
27,5
21,5
27,5
2745
27,5
27,5
27.5
27,5
27,5
21,5
27,5
27,5

27.5
2745

27.5
2745
2745
27.5
2745
2745
2745
2745
27.%
2745
27,5
27.5

Long.
{deg. )

Aren
{deg. 8q.)

26,602
22,168
26,602
26,402
22,168
26,0602
22,168
26,602
26,602
22,168
26,602
26,602
22,168
26,602
22,168
26,602
26,602
22,168
26,602
26,0602
22,168
26,602
22,168
26,602
26,602
22,168
26,602
26,602
22,168
26,602
22,168
26,602
26,602
22,168
26,602
26,602
22,188
26,602
22,168
26,602
26,4602
22,168
26,602
26,602
22,168
26,0602
22,148
2640602
26,602
224468
26,602
26,602
224168
26,802
22.1068
26,602
26,602
22,168
26,602

12

Gravity
anomaly
(mgal}

=6,000
1,511
T.B828
5,147
1,148

B YT
w24k
15,333
=25,345
«B,520
28,260
1,200
=8,520
=21,500
=6B,840
3,360
~32,820
=&4120
w26, 400
224400
-7,720
22,845
22,191
=2,806
256,396
264,251
-e379
=1l4,195
=-11,702
=9,506
=3,923
=-4,102
1,326
6,396
5,068
24740
=fe312
-Tel32
]
=84 8469
21411
=224 %00
-18,880
~19,600
3,680
12,120
=114360
=11,080
-ts g 440
2,560
=27,880
=29,740
=25,200
-ZB4220
=18,720
3,880
l4,600
1,760
Teblé

No.

Lat.
(deg. )

2745
2745
F4 Y]
275
27,5

22.5
22,5
22,5
22,5
22,5
22,5
22,5
22,5
22,5
22,5
22,5
22,5
22,5
22,5
22,5
22,5
2.5
22,5
22,5
22,5
22,5
22,5
22,5
22,5
22.5
2245
22,5
22,5
22,5
22,5
22,5
22,5
22,5
2245
22,5
2245
22.5
22.5
2245
2245
22.5
22,45
2245
22,5
22,5
2245
22,5
22.5
2245
22,5
22,5
22,5
22,5
22,5

Long.
(deg. )

33,0
341,5
347,0
352,5
35g,0

3,5

9,0
14,4
19,5
25,0
30,%
36,0
41,5
hb,5
52,0
57.5
62,5
68,0
13,5
19,0
84,5
89,5
95,0
100,5
105,5
111,0
116,5
122,0
127,58
132,85
138,0
1635
148,5
154,0
159,5
15,0
170,5
175,56
181,00
186,5
191,5
197,0
202 .5
208,0
213,5
218,5
224,0
229,5
234,5
240,0
245,5
251,0
256,5
261,5
267,0
272,5
271,5
283,0
288,58

Area

(deg. 5q.)

26,602
22,168
26,602
22,168

2t ,5602

23,090
21,708
23,090
23,050
27,708
23,050
27,708
23,000
23,050
27,108
23,090
23,050
27,708
23,090
7,708
23,090
23,090
27,708
23,090
23,090
27,708
23,040
27,7108
23,080
23,080
27,108
23,090
23,090
27,708
23,090
27,708
23,090
23,090
271,708
23,090
23,090
27,708
23,090
27.708
23,090
23,050
27,708
23.090
23,090
27.708
23,090
27.708
23,090
23,090
27,708
23,090
23,090
27,708
23,090

Gravity
ansmaly
(mgal)

=5,%34
19,859
11,972
b UTy
=64543

25,680
23,840
4,080
442BU
=17.00¢
13,394
Tel?5
29,452
29210
=31,07%
w23,550
=164720
=l 820
3,320
7T.080
Tateaah
=12,627
~23,200
20,920
=17.600
~HsTha
=l,347
w895
3,87
laa02
lo&is
L]
22492H
balada
w15, 584
=10,726
~54308
12113
w5330
3.85¢9
19,248
11,687
Z8,4143
=la55h
-6,001
44,829
=34995
=12+T10
«la, 7124
=204457
=9e24l
wlag 320
la.b80
10,880
=24 D40
10,200
=15,980
=10,780
59,080

No.

2u
20
ly
<0
lh

25
25
25
25
10

o
4i
21
20
1y

1
&5
25
25
24
I3
22
2%
25
25
22
13
15
15
12

-
A e

15
la
LB
23
24
14
15
12
14

17
25
25
25

2%
25

25
25



Lat.
(deg.)

22,5
22,5

22,9

22,5
22,5
22,5
2z,5
22,5
22,5
2.5
22,5
22,5
22,5

17,5
1745
17,5
1745
17,5
17,5
17,5
1745
17,5
17,5
17,8
17,5
17,5
17,5
17.5
17,5
17,5
17,5
17,5
17,5
17.5
17,5
17,5
17,5
17,5
17,5
17,5
17,5
17,5
17,5
17.5
17.5
17,5
17.5
17,5
17,5
17,5
17,5
17.5
17.5
17,5
7.5
17,5
1745
17,5
17.5

Long.
(deg.}

294,0
299,5
304,5
310,0
35,5
320,56
326,0
3315
331,0

87,0
$2,5

102,5
108,0
113,5
18,5
123,5
126,5
134,0
139,5
144,58
149,5
155,0
160,35
165.5
170,5
175,5
181,0
186,5
191,5
196,5
201,5
207,0
212,5
217,5
222,5
228,0
233,5
23@,5

Area

(deg. 8q.)

27,708
23,050
23,090
27,708
23,090
23,040
27,708
23,090
27,708
23,090
23,090
27,708
23,090

23,835
23,835
28,602
23,835
23,835
23,838
28,0602
23 835
23 B35
23,839
23,835
28,602
23,835
23,835
23,835
23,835
28,4602
23,835
23,835
23,835
28,602
23,838
23,835
23,835
23,835
28,602
23,835
23,835
23 835
28,602
23,835
23,835
23,835
22,835
28,602
23,835
23,835
23,835
23,835
28,8602
23,835
23,835
23,835
28,602
23,835
23,83%

Gravity
apomaly
{mgal)

=23, 420
=264600
2% ,040Q
-lg,800
- 80
~% 9 BOG
1.8620
3,920
=2 4940
3,081
o221
wli, 426
1,942

7.800
10,000
-2 3480
=5,600

Q4875
12,000
17,326
10,105

6041

=22,104
13,457
ndT 240
-18,200
wlBohdl
-144400
1,788
B3 P12
=Ts267
=1ll,170
-ldga32l

l.115
~24293
29,494
244337

2abild

B4%39
L4,047
29,017

Bs239

=17.059
-84308
m2adbl
wl2,8%2
-B4561

24897

1,182
«T4318

+5b4
10,137

64290

3,575
=3, 049

=10,541
-13,978
~19,452
=21, 543

Lat,
(deg.)

17,5
17,5
17,5
17,5
17,8
17,5
17,5
17,5
17,5
17,5
17,5
17,5
17,5
17,5
17,5
17,5
17,5
17.5

12,5

12,5

12,5
12,5

12,5
12,5
12,5
12.5
12,5
12,5
12,5
12.5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12.5
12,5
12,5

Luong.
(deg.)

243,5
244,59
254,0
259,5
264,.5
269,5
275,0
2p0,5
285,5
290,59
Z2R5,5
01,0
3Ds,5
all,s
34,5
az2l,5
327.0
33z.5
337,5
42,5
34,0
3535
358,65

101,585
1065
111,5
ilb.S
121,5
127,0
13z2.5
137,56
l42.5
17,5
152.5
157,5
163,0
16B,5
178.5
lB8,5
193,5

Area

(deg. 59.)

23,835
23,835
28,602
23,635
23,535
23,835
28,602
23,835
23,835
23,635
23,435
28,602
23,835
23,635
23,635
23,635
28,602
23,B3%
23,835
23,835
28,602
23,£35
23,635

24,400
24 400
24,400
29,280
2%,400
24,400
24,600
24,400
24,400
24,400
29,280
24,400
24,400
24,400
24,400
24,400
24,400
29,280
24,400
24,400
24,400
24,400
24,400
24,400
29,240
24,400
24,400
24,400
26,400
24,400
24,400
29,280
24,400
24,400
24,400
24,400
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Gravity
ancmaly
{mgal)

=17,680
all 440
=10,720
2,160
12,760
21,640
3,480
a,320
=3,840
-1a,480
-38,560
=34,480
-20,120
=17,960
=11,32¢
=15,400
44501
12,215
17,557
+203
15,180
4,953
9,058

932
1a,321
3,0le
3,600
12,723
14,200
13,780
25,862
=3,443
2,400
=bq340
-22,200
=24 4,160
=34, 440
=25 ,243
42,756
-29,750
-13,500
=1,400
«Ta 748
1.880
=-2,693
15,471
39,162
37,324
11,867
ml 4Bl
=16,598
wZl,.761
-3,109
5,423
~B.420
=7,956
28,955
=B,904
a7l

Lat.
(deg.}

12.5
12,5
12,5
12,5
12,5
12,5
12,5
12.5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5

PR EEEREEEEEEEE R ]
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- Long.

(deg.}

199,0
209,56
214,5
219,5%
224,5
223,5%
Z235,0
240,5
245,5
250,5
255,5
260,5
265,5
271,0
276,5
261,5
266,5
291,5
294,5
a0l,5
307,0
312.5
al7,5
322,5
3z7,5
32,5
3375
343,0
34B,5
353,5
358,5

3.5

B, 5
12,5
la,5
23,5
28,5
33,5
39,0
44,5
49,5
54,5
59,5
b4 .5
65,5
T4, 5
79,5
64,5
89,5
94,5
99,5
104,5
110,0
115,5
120,5
125,5
130,5
135,5
140,5

-Area
(deg. 5q.)

29,280
24,400
244400
24,400
24,400
244400
29,2480
24,400
24,400
24 400
24,400
24,460
24,400
29.280
24,400
24 ,%0C
24,400
24,400
24,400
24,490
29,280
24,400
24,400
24,400
24,400
24 400
24,400
29,280
24,400
24,400
24,400

24,778
24,778
24,778
24,718
24,776
24,778
24,778
29,734
24,778
24,778
24,778
24,778
24,778
24,778
264,778
24,778
24,778
24,778
24,778
24,178
24,778
29,734
24,778
24,778
24,778
24,778
24,778
24,778

Gravity
anomaly
{mgal}

3,984
~9BH3
259
-a3l7
=B, 547
=8.237
«TeTl
20,434
-1l8,600
94960
1,760
13,640
52U
64640
294120
o980
23,320
=l%,7860
0,000
b iy 24U
=-32,780
«24,8BU
27,400
el 400
=BabtsT
4 B2H
=G.928
3,039
12,847
11,080
Z.080

légbbh
33,6ln
15,400
2,040
13,440
13,200
20U .578
274518
11,875
kLT
~ZTeB&0
-8s 860
294320
=44 400D
=36.240
=3B,.840
434520
3,400
«15,600
12,470
Aab34
Bl.872
lo,954
59,135
43,843
123,77
13,832
15,113



Gravity Gravity Gravity

Lat. Long. Area anomaly Lat. Long. Area anomaly Lat. Long. Area anomaly
e,y qdeg.y  (deg. sq.) {mgaly No. (deg.} {deg.)} ({deg,sn.} (mgal) No. {deg.) (deg.) (deg.=aq.} {mgal) No.
T.h 145,65 24,778 T.07L 13 2,5 103,95 24,968 21,830 11 «2,5  TA,5 24,966 kl,600 25
7.5 150,5 24,778 ~2edhe 13 2.5 108,5 24,968 23,039 17 =245 Td,5 24,968 49,640 5
7.5 155,% 24,778 32,560 4 2,5 13,5 24,968 27,483 6 “2,5 B3,5 24,968 42,Bdu 24
7.5 170,5 24,778  £1,709 1 2,5 118,% 24,968 42,174 13 -24%  BE,5 26,968 o1B,BOC 24
Tes 181,0 29,734 Be.956 7 2,5 123,5 24,4968 10,367 1b =245 93,5 24,968 ebelbll 25
7.5 188,5 264,778 «ll.l79 g 245 12B,5 24,968  2l,244 15 =245 96,5 24,964 lyleu 25
7.5 191,5 24,778 «l.825 17 2,5 133,5 24,968 49,675 7 =2.5 03,5 24,968 41,733 20
7,5 19&,5 24,778 2,131 7 2,5 138,5 24,9648 T.l60 7 ~2,5 104,5 24,988 32,667 21
7¢5 201,5 24,778 18,397 13 2,5 143,5 24,988 13,352 21 =2,5 113,% 24,968 30,302 13
7.5 206,5 24,778 ha312 3 2.5 148.5 24,968 11,214 1@ =2,5% LlB,5 24,988 21,097 21
7,9 211,5 24,778 a2,914 10 2,5 153_.5% 24_.968 1.289 10 -2,5 123,5 24,968 2,79% 20
7.5 221,5 24,778 -e324 1 2,5 158,5 24,968 8,522 b -2.5 128,5 24,988 2,680 2%
7.9 226,5 24,778  -B,30¢ 5 2,5 183,5 24,964 9,564 2 2,5 1335 24,968 15,374 24
7.5 231,5 24,778 .lb, 288 7 2,5 led,5 24,968 5,383 5 =2,5 138,5 24,968 ll,64n 1l
7,5 236,5 24,778 ~9,l4d 12 2.5 178,5 24,968 5,058 & «2,5% 143,5 24,968 27,844 25
7.5 241,% 24,778 10,424 & 2,5 183,595 24,%&8 7,168 13 22,5 l4b,5% 24,968 42,400 25
7.5 246,5 24,778 8,402 12 2,5 1BB,S5 264,968 2,043 13 w2, 153,% 264,968 Zl,6&0 23
7.5 252,00 29,734 .253 11 2,5 le3.5 24,968 8,564 17 =2,5 15a,5 26,988 22,874 23
7¢5 257,5 24,778 3,534 14 2,5 l9B.5 24,468 lg,463 20 ~2.5 Ll63,5 24,968 =l,38y 1
T 26Z,5 24,778 5,318 1& 2,5 203,5 24,968 27,688 8 wZab L73,5 24,968 ala,0s
T.5 287,524,778 4,361 15 2,5 208,5 24,948 3,071 10 2,5 L7H,5 24,98H 1,79% 1S
7.5 272,5 24,774 16,997 19 2,5 238,5 24,968 -a020 5 =2.,5 bb3,5 24,964 25,481 L]
7.5 217,5 24,77H 22,400 25 2.5 243,5 26,968 =4,lly & =2,5 168,5 24,968 5,63k lb
7.5 2B2,5 24,778 35,400 25 2,5 24K,5 24,968 8,212 6 ~2.5 193.5 24,968 74273 12
7.5 287,55 24,778 4,520 25 2,5 253,5 24.96B 4,758 3 2,5 198,5 24,9468 10,589 L&
7.5 292,5 24,178 11,450 20 2,5 258,5 24,568 =8,710 7 -2,5 23,5 24,968 11,02 4
7.5 297,5 24,778 11,901 1l 2.5 ZB3,5 24,968 ~e343 & 2,5 2U8,% 24,968 b SUA  lU
7.5 302,95 24,7718 11,531 2l 2,5 268,5 24,968 1,089 8 -2,5 228,5 24,988 654 1
7.5 307,5 24,778 ~23,376 22 2,5 213,5 24,968 1,493 15 -2,% 233,5 24,9648 2,860 &
7.5 312,5 24,778 35,806 18 2,5 278,5 24,968 3,453 24 -2e8  238,5 24,968 =4 301 4
7,5 317,5 24,778 ~lB,395 19 2,5 2B3,5 24,468 40,560 25 2.5 243,5 24,968 24293 1
7,5 323,0 29,73 11,038 15 2,5 2B8,5 24,968 2l.,8l9 21 =245 248,5 24,968 54305 5
7.5 328,5 24,7718 13,877 12 2.5 298,5 24,968 13,261 1 ~2,5 253,5 24,568 Se564 1
To5 333,.5% 24,778 1,086 15 2.5 303_.5 24,968 -l5,260 5 =245 Zb8,5 24,968 19,771 g
7.5 338,5 24,778 7,759 & 2,5 3UB,5 24,968 10,676 9% =25 273,53 24,968 6,790 6
Te5 343,5 24,778 2,098 17 2.5 313.,5 24,468 232,505 11 -2.5 278,5 24,988 Legl27 21
7.5 34B,5 24,7¥78 27,081 17 2,5 318,5 24,968 14,370 20 =245 283,5 24,948 17,869 13
7.5 353,5 24,778 23,560 25 2.5 323,5 24,968 5,333 1l w2,5 288,55 24,968 4ly6ilu 12
7.5 3%B,5 24,778 la 120 25 2.5 326,5 24,968  1%,159 21 «2,5 2931,5 24,968 20,18% 19
2.5 333,55 24,968 5.5B0 9 ~2.5 298,5% 24,968 524 15
245 3,5 24,968 13,752 6 2,5 338,5 24.4b8 9,778 4 s2,5 303,% 24,968 =le&70 20
245 B.5 24,968 l8.230 15 2,5 363,5 24,968  =b.646 13 =245 308,55 24,968 s B4s 17
245 13,5 24,988 L2,680 25 7.5 348.5 24.968 15,322 5 =2ah 313,5 24,968 ~28.302 23
245 18,5 24,968 13,917 26 2,5 353,5 24,968 To289 15 =245 318,5 24,968  <T,707 24
242 23,5 24,968 -14,520 25 2,5 358,5 24,968 ~e0Ll7 13 w2eS 323,5 24,968 =5¢416 L6
2.5 28,5 24,9068 10.B19 23 =245 328,5 24,968 =2,Ll77 21
2.5 33,% 24,968 5,460 2% -24.5 3.5 24,968 15,556 B w2gh 333,95 24,96 ~32978 21
2.5 38,5 24,988 7.089 20 2,5 8,5 24,988 19,556 9 =245 33B,5 24,965  =Be62T7 14
245  43,% 24,96B 3,364 9 ~24s% 13,5 24,988 -16,200 25 ~2.5 343,524,968 bebUU 13
25 4Ba5 24,968 32,997 22 w2aS 1B.5 24,968 =27.,240 25 =245 348,5 24.968 be30T 3
248 53,5 24,968 =19,400 25 =245 23,5 24,968 ~33,120 25 =25 353,5 24,968 5,367 3
245 5845 24,968 =1T.880 25 =2.5  7H.5 24,588 2,920 25 ~225 358,5 24,968 Bab1h 1
25 63,5 24,968 =21.880 25 =245 33,5 24,968 1,960 25
2e5  bB.T 264,968 =28.,280 25 . a2e85  IBa5 24,968 ~T7.107 23 ~TeS 3,5 24,778 9.776 3§
245 73,5 24,968 384480 25 -t 43,5 26,968 «33,123 23 =Te5 8,5 24,778 «7a 763 4
245 78,5 24,368 =52,280 25 =2.5  48.5 24,968 w«22,480 25 7.5 13,5 24,778 =7.782 17
2a5 B3.5 R4,948 51,800 2§ =245 53,5 24,968 =be4bk0 25 =745 18,5 24,778 31,600 25
2eb BB.,5 2%,9868 ~Te4HQ 25 -245 EH.S 24.%68 ~12,600 2% =Ted 23,5 24,778  =30,0D80 2%
245 93,5 24,968  -4.520 25 =2.5 53,5 24,968 19,800 25 wTe5 26,5 24,778 =T42BU 25
245 98,5 24,968 14,775 21 «2.5 bB.Y 24,968 =2B.720 25 =7,5 33,5 24,778 2,2B0 25
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Lat.
{deg. )

-Ta.5
=75
=Ta5
~Ta5
-Ta5
=TuB
=745
=Te?
~Ta5
~Te5
=745
ntas
=15
=Tk
=Teh
wTed
=Te5
=745
w~Tad
=Teh
]
~Ted
~Ted
~Teb
=745
-T45
=75
-]
75
=745
-
-Teb
=745
aTab
=T 3
=Ty3
=T,5
~T,5
7,5
-ta8
~Ta5
=745
~7e5
=75
«Tad
=75
-TeD
=7ed
=75
~Ted
-Tad
aTe5
=Teb
-Tub
Py -1
=75
=75
=745
-Te5
=T

Long.
(deg. )

39,0

44,5

49,5

54,5

59,5

44,5

49,5

74,5

79,5

84,5

89,5

94,5

39,5
104,5
110,0
115,5
12045
125,.5
130,5
135,5
140,5
145,85
150,5
155,5
180,5
165,5
170,5
175,5
181,0
186,5
151,5
196,5
201,5
20,5
211,5
221,5
226,5
231,5
236,5
241,5
246,5
252,0
257.5
262,5
267.5
277.5
282,5
287,45
292.5
297,5
302.5
312.5
317,5
323,.0
328,5
333,5
338,5
343,5
348,5
353,5

Aroa
(deg. 5.}

29,734
24,778
24,778
24,778
24,778
24,778
24,778
24,778
264,778
24,774
24,778
26,778
24,774
24,778
29,734
24,778
24,778
24,778
24,778
24,778
24,778
24,778
24,778
24,778
24,778
24,718
24,778
24,778
29,734
24,778
24,778
24,778
24,778
24,778
24,778
24,778
24,778
24,778
24,778
24,774
24,778
29,734
24,778
24,778
24,778
24,778
2447748
24,774
24,7748
24,778
2h,T74
24,778
24,774
29,734
24,778
24,778
24,718
24,778
z4,778
24,778

Gravity
anomaly
{mgal}

=18,500
«32,080
=1B4640
=i5,160
=la960
=i4%,120
-L3,400
230040
=35,400
n2B o640
-264920
=10,480
Be&40
w3 dhl
18,380
lg,840
-+520
=15,560
nZh,120
15,856
23,227
36,400
20,360
40,120
104438
9345
we531
24399
=14354
14,836
-« 187
=94231
21,001
4,513
-0 297
14,558
«182
1,557
2217
=lel8y
1,809
5.978
le138
=bel2l
=8s537
=22.%16
104570
34,4597
33,5665
154665
-Tel295
=25.048
=224160
12,700
=20,738
aTe375
-5sT732
3,317
G.947
34957

—

Lat.
(deg.}

-7.5

-12,5
-i2.5
12,5
=12,5
-12.5
=12.5
~l2.5
-12.5
12,5
1245
«i2.5
-12,5
-12,5
al2,5
-12,5
u12,5
-12.5
-12,5
=125
-12,5
-12,5
-12,5
12,5
12,5
-12,5
12,5
-12,5
12,5
-12,5
=12,5
12,5
-12,%
12,5
12,5
-12,5
12,5
12,5
12,5
12,5
~12,5
-12,5
1245
-1245
12,5
~12,5
al2,5
2,5
-12.5
w245
1245
-12.5
«12,5
wl2,s
-12,5
«12,5
12,5
~12,5
=12,5

Lang.
(deg.)

358,5

3,5
13,5
19,0
24,5
29.5
34,5
39,5
44,5
4g,5
55,0
50,5
65,5
70,5
75,5
80,5
85,5
%1,0
96,5

101,5
186,5
111,58
116,5
121,5
127,0
132,56
137,5
La2,5
147,5
152,5
157,5
163,0
leg,5
173,.5
L76,.5
183,5
1BB,5
193,%
l9g,0
204,5
209,5
214.5
219,5
224,5
229.5
235,0
280,5
265,5
271,0
276,.5
281,5
28645
291,5
296,5
307,0
3l12,5
317.5
322.5
327.5

Area
(deg. 5.}

24,778

24,400
24,400
29,280
24,400
24,400
24,400
24,400
24,400
24,400
29,280
24,400
24,400
24,400
24,400
24,400
244,400
29,280
24,400
24,400
24,400
24,400
24,400
24,400
29,280
24,400
24,400
24,400
24,400
24,400
24,400
29,280
24,400
24,400
24,400
24,400
24,400
24,400
29,280
24,400
24,400
24,400
24400
24,400
24,400
29,¢80
24,400
24,400
294,260
24,400
Pl 400
24,400
24,400
24,400
29.280
24,400
244400
24,400
24,400

15

Gravity
anomaly
(mgal)

=1.813

Tebl2
T.HT3
-12,200
=B.%A0
=belb0
mwh k40
=1l5,284
16,972
-Shla
-bebb2
272
-6,800
-G 972
-21,800
«23,007
=264 040
30,400
«l&,720
-6,4520
5,740
=Ta2360
-18,592C
8.720
20,140
27,640
18,880
25,000
14,640
26,000
22,633
23,080
21,025
-2,338
14,066
18,853
17,484
«B55
i5.,257
283
3,412
=1D4154
~44%10
~he 787
3.183
+983
=lZsblé
wlBab63
-20,282
wdbha2lb
=17.310
554212
bty &04
38,4864
=17.299
bab680
=5,760
-T4832
m?,510

No.

Lat.
(deg. )

=-12,5
=1245
=12,%
=12,5
-l2.5

=175
=17,5
Zi1us
=17,5
wll,e5
=17,5
-17,5
17,5
=17.5
=17.5
=17.5
=175
w1Te2
wl7.5
=575
«1745
al7e5
=17.5
=175
«17.5
c17s
=17:5
=175
=175
wl?,5
=17,5
=l 745
«l7,5
=175
=175
=17,5
wl7,5
=175
wl7.5
=17.5
17,5
=17.6
l7,5
=175
=1Ta.5
=175
=17a5
«17,5
=17.8
wl7ed
=175
=175
»1745
w1745
=1745
wlTa5
=175
=1745
wlT.5

Leng.
{deg. )

332,5
342,0
348,45

52,5

162,5
108,0
113,5
118,5
123,5
128,5
134,09
139,5
lha,5
149,5
155,0
140,5
165,5
170,5
175.5
181,0
186,5
151,5
196,%
201,5
207.0
212,5
217,5
222.%
22B,0
233,5
236.5
243,5
24845
254,0
259,5
269,5
280,5
285,5
290,%5

Aresa
{deg. 8q.)

24,400
29,250
24,400
24,400
24,400

23,835
23,835
28,602
23,835
23,835
23,835
28,602
23,835
23,835
23,835
23,835
28,802
23,835
23,835
23,825
23,835
28,602
23,835
23,835
23,835
28,602
23,835
23,835
23,835
23,835
28,502
23,835
23,835
23,835
28,602
23,835
23,835
23,835
23,835
28,602
23,835
23,835
23,835
23,835
28,802
23,835
23.835
23,835
28,602
23,0835
23,835
23,835
23.835
28,602
23,835
23,8235
23,835
23,835
23,835

Gravity
anomaly
(mgal)

4,799
-2,035
=-haB5y
=daTh4

ZoH1lA

15426%
ha Tl
11,209
wbeGaU
=54 36l
Tabtl)
eTa4E5
«2le321
Gedn7
13,170
o143

9y lbb
Tok0l)
-GylB3
wliySbk
=24y 201
w21 4200
a3ly240
-28&,BBU
=23,400
w2laQbl
=21.560
» 36k}
l24160
lyg,e00
64600
9y le0
25,680
le, 640
10,980
=1,575
-Talls
52,397
31,951
20,5472
274774
Gt lY
ke T9H
Fe3l0
~le374
k050
=12¢942
=12.417
eTeBb4
=84566
w3964
14350
690
=15,457
=104307
1,984
=22.077
18,912
TEeLEY

No.
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L.at.
(deg)

175
~17,5
-17.9
-17.5
-17.9
-17.9
17,5
~1745
-17.5
17,8

22,5
2245
22245
_22,5
2245
~22.5
2245
-22,5
-22,5
22,5
“22,5
-22,5
2245
—22,5
L2285
-22,5
nZ2Z245
~22,5
-22.5
22245
-22.5
~22.5
2245
+22,5
L22,.%
-22,5
—2245
—Z22.5
22,5
-22.5
siZeh

Long.
|G

295,5
301,0
308,5
3l1,5
3l6,5
3Z21,5
127,0

Aren
(deg. 5q.)

23,835
28,602
23,835
23,835
23,835
23,835
28,602
23,825
23,835
23,835

23,090
27,708
23,090
23,090
27,708
23,090
27,708
23,0590
23,090
27,108
23,050
23,090
27,708
23,090
27,708
23,090
23,090
27,708
23,050
23,050
27,708
23,090
27,708
23,090
23,050
27,708
23,090
23,090
27,708
23,090
27,708
23,090
23,990
21,708
23,090
23,0380
27,708
23,000
23,050
27,708
27,708
23,090
27,708
23,090
27,708
23,090
23,090
#7,708
23,050

Gravity
anomaly

(mgal}

49,111
224467
~2al&7
=200 349
=1B.920
~12,012
~.072
=bg 824
-e 506
Y

14,301
Ge262
33,407
12,000
- T20
3,360
=10,660
-4s360
26,072
-4 4,200
«3 4480
14,3467
23,078
44121
-24848
~5 . 746
-0,229
=186,591
30,595
1,483
-24891
3,553
=} %20
by 4B0
wby240
i5.720
4o 760
264095
(S PL LT
li.583
28 4944
204164
294410
42,4383
=20 445
~204328
=11.880
=12+686
=B,827
-9e025
52557
5795
nle239
150033
52.917
244482
«Tabl?
-la,227
=24 545

No.

2i
11

18
25
23
15

Area
(deg- 8q.)

23,050
27,108
23,090
23,490

26,602
22,168
26,602
26,602
22.168
26,602
22,168
26,602
26,602
22,188
28,802
26,602
22,168
26,602
22,188
28,602
26,602
22,168
26,602
26,602
22,168
26,602
z2,168
26,602
26,8602
22,168
26,602
26,602
22,168
26,602
22,148
26,602
26,602
22,168
26,502
22,168
26,602
22,168
26,602
22,168
26,602
26,602
26,602
22.188
26,602
22,168
26,602
26,602
22,168
26,602
26,602
22,168
26,602
27,168
26,602

16

Gravity
anomaly
{mgal)

3,047
=15,391
«14,893

=3,050C

5,140
10,741
22,982
11,780
22,040
21,860

-11,080
la, 260

Be660

=3,640

B2l
21,533
31,701

Se482
-84 569

- GG

«10,457
«10,111
wl4,1B81
19,488
1,315
-Ta323
=10,418
=16,201
=74360
1,480
17,780
26,351
-l T4B
=21,280
13,620

=5.674%
-2+570

No.

13
13

8
15

15
17
21
25
25
25
25
25
25
25
la
15
12

7

Lat.,
(deg. }

32,5
-32,5
-32,.5
v3245
-32,5
«32,5
-32,5
-32,5
32,5
32,5
-32,5
-32,5
32,5
32,5
32,5
32,5

=32,5.

~32,5
“32,5
~32,5
3249
32,5
-32,%
w32,5
«32,5
=32,5
w32,5
=32,5
r32,5
-32,5
-22,5
32,5
“32,5
-3245
£32,5
=32,5
3245
32,5
«32,5
-3245
=32,5
m32,5
-32,5
32,5
3245
-3245
32,5
-3245
=3245
~32,5
32,5
=32,5
=32.5
~32,5
3245
=3245
-32.5
«32,5
~32,5

Long
{rleg.)

4,0
10,0
16,0
22,0
28,0
33,5
39,0
45,0
51,0
57,0
63,0
69,0
75,0
al,0
87,0
92,5
98,0

104,0
110,0
1l6,0
122,0
y28,0
134,0
10,0
146,0
191,5%
157.0
163,0
169,90
175,0
181,0
147,0
1%3,0
21G,5
216,0
222,0
226,4.C
2340
240,0
246,00
252,0
258,0
264 ,0
269,

275,0
281,0
287,0
293,0
299,00
305,0
311,0
317,0
323,0
328,5
334,0
340,0
346,0
352,0
358,0

Area
(deg. 8q.)

25,294
25,294
25,294
25,254
25,294
21,078
25,294
25,294
25,294
29,294
25,294
25,294
25,294
25,294
25,294
21,078
25,294
25,294
25,294
25,294
25,294
25,294
25,294
25,294
25,294
21,078
25,294
25,29k
25,294
25,294
25, 2%4
25,264
25,294
21,078
29,294
25,294
254294
254,294
25,294
25429%
25,29%
25,294
25,294
21,078
25.2%94
25,294
25.294
254294
25,294
25,294
25.29¢
25,294
25,254
21.078
25,294
25,294
25,294
25,294
254294

Gravity
anomaly
{mgal}

9790
. 483
HeIBS
24,280
L7.300
5edlu
=b,lél:
30,900
13,540
19,98U
a2, 004
Be973
12,641
3,943
64521
=T.895
174586k
-25.937
=fbe324
-2y 200
~la 575
-2T,9487
=12,754
3,880
3,838
31,580
~20,117
24,710
~24,058
afl 24k
11,582
-29,307
43,103
=244517
Y200
84303
Tel?l
6+953
24830
3,892

o TU
-+307
=Gel7U
22781
-.T27
=s 881
=11.995
344,080
15,920
17798
6u525
e3,304
=l4,22H
=26+ 70%
~Bebd!
w24 807
Se663
3,334
14200

No.
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Lat.
(deg.}

=3745
-37,5
=37.5
«37,5
=37,5
37,45
37,5
=37,5
«37,5
=37,5
=37,5
«37,5
=37.5
=375
=37,5
=37,5
=375
~37,5
-37,5
=37,:5
n3745
=37,5
=37,5
=37,5
-37,5
=37,5
=375
«3T,5
~37,5
=37,5
~37,5
=37,53
=37.5
~37,5
«37,5
=37.5
+«37.5
-37.5
~37.5
-3T.5
-37,5
=375
=378
=375
=375
w37ed
=375
=37e5
=3749
w375
=37,45

4245
4245
42,5
-h2,5
—42,5
42,5
wh2,5

Long.
{deg. )

4,0
10,5
17,0
23,0
29,5
36,0
42,0
4B,5
55,0
6L,0
73,5
80,0
86,0
92,5
99,0

105,0

111,5

118,0

124,0

130,5

137,0

143,0

149,5

156,0

162,0

168,5

175.0

181,0

187,0

193.5

212,5

219,0

225,0

231,5

238,0

244,0

250,5

257,0

263,0

282,0

ZBH,.5

295,0

301,0

07,0

313,5

320,0

126,0

332,5

339,0

345,0

351,5

4,5
18,0
24,5
31,5
72,5
86,0
92,5

Area
{deg. 8q.)

23,793
27,759
23,793
23,793
27,759
23,793
23,793
27,759
23,793
23,793
21,759
23,793
23,793
27,759
23,793
23,793
27,759
23,793
23,793
27,759
23.793
23,793
27,759
23,793
23,793
27,159
23,793
23,793
23,793
27,759
27,759
23,793
23,793
27,759
23,793
23,793
27,7159
231,793
23,793
23,793
27,759
23,793
23,793
23,733
27,759
23,793
23,793
27,759
23,793
23,793
27,759

25,797
22,111
25,797
25,797
25,797
22,111
25,797

Gravity
anomaly
(mgal)

=1.595
3,719
«l 632
be593
11,111
3,641
8,934
20,595
8,698
3,754
Gy 145
946035
-24131
-3,848]
-13,893
=23,578
-294418
-29,128
~32,920
=2he86T3
~Be 723
2.818
13,024
=2s399
=14157
9elbib
Bakll
-»303
»20,038
alé 328
=23,860
«1.021
5,397
4,803
PR
TaC22
=bell
-2e293
»l0,204
wbe 527
17,574
10.9%0
12,140
6557
~-30e024
=1T7:168
~e0B2
14756
s 970
0,000
8,888

~124518
asbh5
2.72%
204650
31,672
1,208
~lel88

Ll "l LT NI VTRE SR o = N ERR
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Lat.
{deg.)

~42,5
-42,5
62,5
-t2,5
42,5
42,5
-H2e5
42,5
Y-
Y )
42,5
=4Z2,5
le-W
62,5
=245
*MZ.5
-t2,5
a#Z,5
wh2y5
42,5
=hZa5

~a7,5
47,5
4705
ah?y5
—47.5
47,5
—47,5
47,5
47,5
47,5
47,5
47,5
47,5
2475
47,5
47,5
b7 y5
—47,5
47,5
w75

«52,5
=5245
~5245
52,5
=53u 5
wh2y5
w52,5
=52,45
«52,5
=52,5
=i2,5
w5245
=i2,5
=52.5
=52,5
wi2,y5
52,5

Long.
(deg. )

99,5
106,5
113,0
1405
l47,0
153,5
167.5
174,5
81,0
1a7,5
208,5
262,5
269,5
282,%
289,5
296,5
303,5
310,0
316,5
as0,5
357,5

34,0

70,5
159,0
166,5
173,5
181,0
188,5
210,5
247,0
269,0
276.5
284,0
291,5
296,5
206,0
320.5
328,0
335,5
342,5
350,06

70,5
136,0
lad,0
152,0
160,5
16540
177,0
185,0
193,0
210,0
250,5
275,0
2§3,0
91,5
306,0
303,0
316,0

Arer
(deg. 8q.)

25,797
25,797
22,111
25,797
22,111
25,797
25,797
25,797
22,111
25,797
25,797
25.797
25.797
25,797
25,797
25,797
25,797
22,111
25,797
25,797
25,797

27,015
23,638
27.015
23.638
23,638
27.015
23,538
73,638
27.01%
27,015
73,638
27.015
23,638
23,638
27,015
23.638
27.015
23,638
23,638
27,018

27.386
24,343
24,343
24,343
21.386
24,343
24,343
24,343
24,363
2% 4,363
21,386
24,343
24,343
27,386
24,343
24,343
24,363

17

Gravity
anomaly
{mgal)

2,915
=9,313
~f Bk
-h,807
30,0832
-3,152
=l 677
Felths
14,672
Teblé
-27,338
=2,948
-b,439
b, 989
23,265
18,651
m2,524
=15,128
=13,221
=-34745
=12,778

3,226
4,852
22,549
24,211
35,570
byT3&
-~22,889
18,443

-
LRl -]

-
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Lat.
(deg.)

=52,5%
=52.5

=57,%
-07,5
57,5
=575
57,5
=575
=57,5
57,5
=5745
=57.5
57,5
=-57,5
57,5
w5Te 5
57,5
=575
=575
=575

b2,5
=62,5
wh2y5
=62,5
=62,5
wb2,5
=62,5
wb245
62,5
=b245
=bZ,3
wh2ah
-y
62,5
wh2 e
w6245
6245
whZ2a5
62,5

‘—E245

wbZeb
mb2,45

6745
wbT45
«&Te5
=hT o5
=6Ta5
=-6Ta5
wtT 5
67
=6T45
=bTe5
6745
=6T,5
=675
wbT,5
wbT45

Long.
(deg. }

124,06
340,58

42,5
L34 ,5
L44,0
152,5
181,0
90,5
99,5
208,5
2lg,0
254,5
273,5
2B2,5
29l,5
301,0
210,5
319,5
328,5
338,0

6,5
17,5
28,5
50,5
71,5
62,5
§3,5

104,5
115,5
126,5
131,5
148,5
159,5
170.5
161,5
202,5
213,5
246,5
279,5
250,5
a0l,0
311,5

745
20,5
33,5
46,0
58,5
71,5
B4, 5
97,5
11,5
123,5
138,0
148,5
161,5
174,5
167,5

Area
(deg. 8q.)

24,363
27,364

24,171
24,171
26,856
24,171
26,856
24,171
24,171
24,171
26,856
24,171
24,171
24,171
24,171
26,856
24,171
24,4171
24,171
26,B56

25,388
25,388
25,388
25,288
25,388
25,284
25,388
25,388
25,388
25,388
25,388
25,388
25,388
25,358
25,368
25,3288
25,388
25,388
25,288
25,388
23,080
25,388

24,667
24,867
2y BOT
224956
24,667
24,867
244,887
24,B6T
24,887
24,867
22,95%
24,8867
24,867
24,8867
24 ,B8T

Gravity
anomaly
(mgal}

=20,1159
lo.320G

0,000
33,186
“0,7lg
22,847

be851
-5,895
mGellh

=15,074
«1,075
-dglly
=24587

- QG

5e90B
272427
23,063
L4,%521
25,206

=25,311

la,795
40,685
14,354
=22570
l&,590
I -1-T
l.76h
63,003
=22,357
=33,040
=2,058
«12.831
»343Tk
2,847
1,394
=19,573
PSP )
=b,93b
l.282
S IS
ELTELT
25,986

lou433
9953
G4099
19,545
51,337
244550
ll.288
H.798
274773
20.088
-7 WY
84903
=5.690
«Te593
=961
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Lat.
(deg. }

=675
-b7e5%
6T 45
=675
6T 45
6745
=67.5
-87.5

=-T2e5
~12.5
=T2ah
-TZ245
=T2.5
~T72a5
-T2e%
=T24%
~T245
~T2a5
=T2.5
=-72,5

=175
775
=77.5
7745
=775
=775
=T7e8
~T745
T745
7745
7745
=775
-71,5

-82+%5
=B2.5
«B2,5
~8245
~B82e5
-B243
~8245

-B7e5
~B7a5
=87,5

Long.
(deg- }

200,5
213,5
226,0
238,5
251,5
2b4,5
27T,5
290,5

9.0
255
91,0

107,%
140,0
156,%
173,0
205, %
238,0
254,5
271.0
2B7,5

35,0

80,0
102,5
125,0
147,5
170,0
192,85
21s5,0
237,5
260,0
282,5
305,0
A27,5

2l.0

&4l,.0
141,0
181,0
22140
261.0
301.0

61.0

181,00
ial,o

18

Area
(deg. 84.)

24,867
24,887
22,954
24,867
24,867
24,867
24,847
24,887

24,049
25,552
24,049
25,552
24,049
25,552
24,049
25,552
24,049
25,562
24,049
29,552

23,801
23,801
24,883
23,801
24,883
23,801
24,883
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NOTICE

This series of Special Reports was instituted under the supervision
of Dr. F. L. Whipple, Director of the Astrophysical Observatory of the
Smithsonian Institution, shortly after the launching of the first artificial
earth satellite on October 4, 1957. Contributions come from the Staif
of the Observatory.

First issuedto ensure the immediate dissemination of data for satel-
lite tracking, the reports have continuedto provide a rapid distribution
of catalogs of satellite observations, orbital information, and prelimi-
nary results of data analyses prior to formal publication in the appro-
priate journals. The Reports are also used extensively for the rapid
publication of preliminary or special results in other fields of astro-
physics.

The ‘Reports are regularly distributed to all institutions partici-
pating in the U. S. space research program and to individual scientists
who requestthem from the Publications Division, Distribution Section,
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