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ABSTRACT

The calculation of 550-km X 550-Icm mean gravity anomalies from l' X 1' mean

free-air gravimetry data is discussed. The block estimate procedure developed by

Kaula is used to obtain 1504 of the 1054 possible mean block anomalies. The esti-

mated block anomalies calculated from 1° X 1° mean anomalies referred to the 1907

reference ellipsoid and from 1 ° X l' mean anomalies referred to a 24th-degree-and-

order field are compared.
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1. THE BLOCK COVARIANCE METHOD
ii

To obtain estimates of mean gravity anomalies for 550-tan X 550-Ian regions
'a

from an incomplete set of 1 ° X 1 ° mean free-air gravity anomalies, we have employed
an estimation procedure based on the covariance analysis developed by Wiener (1966),
Kolmogoroff, and Kaula (1967). 	 A description and evaluation of the procedure are =4i

given in Williamson and Gaposchkin (1973).

For this analysis, the earth is divided into blocks of approximately equal area, —
with their boundaries adjusted to lie on integral degrees of latitude and longitude.
Each block is subdivided into 25 units, the boundaries of which are also adjusted to
lie on integral degrees of latitude and longitude. 	 There are 1654 blocks of approxi-
mately 550 km X 550 km.	 At the equator, a block is 5° X 5° and a unit is I' X 1'. 

In order to derive the mean gravity anomaly for a 550-Ian X 550-tan block, esti-
mates of all unit mean gravity anomalies in that block are needed. 	 For units where
measurements of 1 ° X 1 ° mean gravity anomalies are available, the unit mean anoma-
lies are taken to be the average of the 1' X I' mean anomalies within the unit. 	 The
other unit mean anomalies g are estimated from the measured unit anomalies g in the

i
same block. The linear estimate that minimizes the mean square error is

This work was supported in part by Grant NGR 09-915-002 from the National Aero-
nautics and Space Administration.
Currently on the staff at Massachusetts Institute of Technology Lincoln Laboratory,
Lexington, Massachusetts.
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N I\
ki = E I ^ Kik K_ l gj ,	 (1)

j=1 ` k	 l

1,

where Kjk are elements of the block covariance matrix, given by

Kjk = K (g,Tjk) ;

}	 K is the intrablock covariance function of the emit anomalies g, and Tjk is the distance
between the jth and the kth units. Approximate values of the covariance function are
calculated from

K(g,T) 
1
N. 

E 
gjgk ,	 (2)

Jk	 ik

where the sum includes N jk pairs of measurements with

TT- 2 <T 
J
k< T+ 2

The block anomalies are then obtained by averaging the unit anomalies. Of course,
the mean anomalies for blocks that include no measured l' X I' mean anomalies
cannot be estimated by this procedure.

The 1' X I' mean free-air anomalies are defined with respect to a reference

ellipsoid. However, another, more detailed reference field may be used. In that

case, residual anomalies gR are defined by

Amax

gH =g-Y	 (r) (Cfm cos mX+S1m sin mX)Pfm (sin ^)
X=2 m=0

(3)
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where 
Cim and Sim are normalized harmonics coefficients of the earth's potential,

P2m are normalized associated Legendre functions, a is the equatorial radius of the

earth, y is the value of gravity at the equator, and ^, X, and r are geocentric coor-

dinates. Estimates of residual unit anomalies ^g R are obtained from equation (1) by

using the block covariance function for residual anomalies K(gRI T, 1{). By reversing
equation (3), we can then calculate the estimated anomalies ^.



2. THE 1 ° X 1 ° DATA

We obtained the five sets of I' X I' mean free-air gravity anomalies described
in Table 1. The worldwide compilation of data from the Defense Mapping Agency
Aerospace Center (DMAAC) was augmented by further data sent by DMAAC to us in
1974. DMAAC compiled the data using the Geodetic Reference System 1967 (Inter-
national Union of Geodesy and Geophysics, 1967) and the 1971 international gravity

$	 standardization network (Morelli and Gantar, 1974). All the other data, however,
are referred to the 1930 international gravity system and the Potsdam network; we

a
converted them to Cne 1967 system by adding the correction A, which, to an accuracy
of 0.1 mgal, is

A=3.14  - 13.58 sin  ^ + 0.02 sing 2c mgal

Table 1. Suminary of available I' X I' data.

,i

a

Number of
Coverage
	

Source
	

points

Australia
North America and
the North Atlantic
Indian Ocean
Central Pacific

a	 Worldwide

Mather (1970) 1454
Talwani, Poppe, and 4250
Rabinowitz (1972)
Kahle and Talwani (1973) 3944
Watts (1976) 685
DMAAC, March 1976; 36867
augmented

In combining the data, we used the first four sets from Table 1 wherever possible.
The combined set has measured values for 37, 415 out the possible 64, 800 1' X I' areas
and gives 28, 046 out of 41,350 unit anomalies. The map in Figure 1 shows the distri-
bution of the data. The DMAAC data are compared in Table 2 with the other sets of
data and with the previous compilation sent to us in 1974 at common points. When the

4
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combined set was also compared to a previous combined set (Williamson and Gaooschkin,
1975), which had 31, 654 1 ° X 1 ° mean anomalies, Vie mean difference was 0.04 mgal
and the root-mean-square (rms) difference, 16.54 mgal.

Table 2. Comparison of 1' X I' gravity anomalies with DMAAC data
(March 1976).

Data
Number of

points compared
Mean difference

(mgal)
rms

(mgal)

Australia 1398 -0.25 20.41
(Mather, 1970)

North America and 3275 -0.14 13.41
the North Atlantic
(Talwani et al., 1972)
Indian Ocean 3905 1.23 16.52
(Kahle and Talwani,
1973)

Central Pacific 534 0.61 31.66
(Watts, 1976)

Worldwide 30296 -0.12 8.05
DiVIAAC, December
1974 (DMAAC, 1973)

A complete data set of 1' X I' mean topographic heights, obtained from Kaula
and Lee (1967), was used to define oceanic and continental areas, where a 1-km depth
was taken as the ocean—continent boundary. The combined data set of gravity anoma-
lies has 17, 602 of 36 2 199 1 ° X I' measurements in oceanic areas and 19, 813 of 28, 601
1° X 1° measurements in continental areas.

i
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3. T11E REFERENCE FIELD
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A reference field complete to degree and order 24 was used to obtain the residual
gravity anomalies. This field is defined by the zonal-harmonics coefficients from the
1973 Smithsonian Standard Earth	 (Gaposchkin, Williamson, Kozai, and Mendes,
1973) and the tesseral-harmonics coefficients from the second iteration of the 	 i
Smithsonian Standard Earth IV (unpublished).
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4. THE BLOCK COVARIANCE ESTMATES

The covariance functions of the 1 ° X 1 ° gravity anomalies and the 1 ° X 1 ° residual
gravity anomalies were calculated by using all the data, only the data in oceanic areas,
and only the data in continental areas. In each case, the mean, given in Table 3, was
first subtracted from the data. These functions were evaluated from equation (2) for
Ti = 0°75, 0°125 1 ..., 5..°75 and AT = 0. 5, acid the results are given in Tables 4 and 5
and Figures 2 and 3. Figure 2 indicates that the data are not stationary. however,
the uonstationarity differs in character and degree from previous results (Williamson
and Gaposchldn, 1973); here, we have used both a better fitting reference ellipsoid
and new data.

Block estimates calculated for 1504 of 1654 block anomalies, both from estimated
1 ° X 1 ° anomalies and from estimated l' X 1 ° residual anomalies, are given in Table 6.
The rms of the block anomalies is 17 mgal, while the mean and the rms differences
between the two sets are 0. 02 and 4. 6 mgal, respectively.

Table 3. Average values of 1 ° X 1 ° mean gravity anomalies
(in mgal).

Oceanic	 Continental
Type of anomaly	 data	 data	 Total	 3`^

Gravity anomalies	 -4	 3	 0
Residual gravity	 -3	 2	 0
anomalies

Number of 1 ° X 1'	 17602	 19813	 37415
anomalies

^'-
Punched cards of the block anomalies are available from the Analytical Satellite
Geophysics Department, Smithsonian Astrophysical Observatory, 60 Garden Street,
Cambridge, Massachusetts 02138.
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Table 4. Block covariance functions of unit gravity anomalies.

Covariance functionAverage angular
distance Oceanic Continental Total

00 802 904 870
0.9 465 556 534
1.2 363 470 417
1.8 327 405 358

3	 2.2 268 337 284
2.8 271 294 262
3.2 252 270 233
3.7 252 260 235
4.2 254 248 222
4.8 228 218 193
5.2 211 238 191
5.7 209 190 172

Table 5. Block covariance functions of residual unit gravity anomalies.

Average angular Covariance function
distance Oceanic Continental Twai

00 613 613 620
0.9 255 274 273

r
1.2 155 189 161
1.8 108 122 95
2.2 46 66 31
2.8 43 42 16
3.2 26 15 -10
3.7 25 13 -2
4.2 8 2 -19
4.8 -1 -25 -24
5.2 -2 5 -17
5.7 -21 -28 -29

9
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Figure 2. The block covariance functions of unit gravity anomalies.
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I Table G. Estimated block gxavity anomalies.

	

Block estimates	 Block esUmaloe	 Block estimates-
Lat. Long.	 (mgal)	 No. of	 Lat.	 Long.	 (mgnl)	 No. of	 Lot.	 Long..	 (mgal)
(deg.) (deg.)	 I	 B	 obs.	 (deg,) (deg.)	 1	 11	 obs.	 (deg.)	 (deg.)	 I	 II

No, of
obb.

i

9

07,5	 60,0	 3.459	 11.993	 3
87,5 1 8 0.0	 1.011	 3,868 1487,5 300.0	 10.947	 10.967 20
0 2.5 - 	20.0	 10.839	 10.759	 98 2.5	 60.0	 32,092 22,966	 282,5 180.0	 -,135	 -,128 2382.5 220.0	 7.214	 !.,751 2002,5 260.0	 6,527	 4,311	 782.5 300.0	 4.165	 4,596 188 2.5 3 40.0	 17.243	 16.304 18
77.5	 11.5	 29.1 4 D	 29.120 25
77,5	 34,,0	 4,513	 4,398	 5
77.5	 56,5	 .7.190	 -6,614 13
77x5	 79.0 -72,0 92 . .11,870	 6
77.5 101.5	 .,7,801	 -6.950 11
77,5 124.0	 .6.838.,562	 2
77.5 146.5 -30.593	 .1 ,600	 1
77.5 169.0	 -6.095	 -6,304	 7
77.5 191.5	 5.437	 5,115 24
77.5 214.0 -11.76 4 -11.764 25
77.5 236,5	 -2.012	 -2.026 25
77,5 259,0 -j0,41 8 .10,463 25
77.5 281.5	 6.169	 6.967 18
77.S 304,0	 36.336	 36,342 25
77.5 326,5	 26.964	 26,964 25
77.5 3 49.0	 1 8 .33 7 	.7.126 18
72.5 • 0.0	 30.557	 30.520 25
72.5	 24.5	 .689	 ,926 24
72,5	 41.0	 4:566	 .387	 6
72,5	 57.0	 -4.357 	-4,283 2572,5	 73.5 -17.7.14 .17.956 1772.5	 90.0 -11. 673 .11.810 24
72.5 106,5 -11.220 -11.220 2572.5 123.0	 T.42o	 7,486 2572.5 1 72.0	 -2.00 6 	-,720	 172.5 180,0	 .5,432	 -6 ,010 20
T2.5 204.5 -14.370 .14,370 257 2.5 221.0	 -6.700	 -6,700 25
72,5 287:0 -16:787 .18.034 1772.5 253.5 -18.662 .17,914 1372.5 270.0	 -7,575	 -7,871 23
72.5 286.5	 6..37	 6,443 25
72.5 303:0	 18.0709	 18,070 2372,5 319,0	 22,373	 22,373 25
72,5 335.5	 31.306	 31.204 24
72.5 352.0	 32.7 0 6	 32.408 22
67.5	 6.5	 12,627	 12.627 25
67.5	 19,5	 1.540	 1.540 25
67,5	 32.5	 2.873	 2,873 2567.5	 45.0	 2.727	 2.727 25
67,5	 57,5	 ,400	 ,400 25
67,5	 70.5 -19.293 .19,293 25
67.5	 83.5 -12.167 -12.167 25
67.5	 96.5 -14.087 -14.007 25
67,5 109.5 -21.52U -21. 520 25
67.5 122,5 -19.247 .19.247 25

67.5 135,0	 5.567	 5.567 25
67.5 147.5	 9.907	 9.987 25
67,5 1 60.5	 15.113	 15.113 25
67.5 173.5	 2 0. 420	 20.380 2S
67.5 186,5	 3.600	 3,600 25
67.5 199,5	 .380	 .380 25
67.5 212.5	 20.8 2 0	 20.820 25
67.5 225,0	 5.350	 60216 21
67,5 237,5	 72.327	 -2.327 25
67.5 250.5 -22.867 -^".8 67 25
67.5 263.5 -30.608 -29.565 12
67.5 276.5 -39.483 -35.500	 9
67.5 289.5 -23.113 -23.133 25
67.5 302.5	 19.100	 j9,47T 22
67.5 315,0	 27.127	 27,127 25
67.5 327,5	 38.465	 30.531 23
67.5 3 4 0,5	 38.389	 30.336 24
67.5 353.5	 18,110	 18.080 24
62,5	 5,5	 14.420	 14.42U 25
62.5	 16.5	 .9.660	 .9.660 25
62.5	 27,5	 -7.240	 -7,240 25
62.5	 38.5.	 5.273	 5.273 25
62,5	 49,5	 2.300	 2.300 25
62.5	 60,0	 6.020	 6.020 25
62.5	 70.5 -22.467 -72.467 2562.5	 81,5 -10.873 -18.873 25
62.5	 92,5 .29.293 -29.293 25
62.5 1C3.5 .37.000 -3 7 .600 25
62,5114,5 -25.607 -25.607 25
62.5 125,5 .23 .353 -23 .353 25
62.5 136,5	 .960	 .960 25
62,5 147,5	 21.020	 21.020 25
62.5 158,5	 18.297	 78.352 2462.5 169.5	 26,181	 2 4 . 942 22
62.5 100,0	 11.020	 8.160 11
62.5 190.5	 -.450	 -.354 24
62.5 201.5	 1?.633	 73.633 2562.5 212.5	 27.153. 27.153 25
62.5 223.5	 36.039	 29.845 14
62.5 234.5	 11.700	 73.909 18
62.5 245.5 -17.900 -17 . 900 25
62.5 256,5 .31.593 -31.593 25
62.5 267.5 - 4 2.063 -42.403 21
62.5 270,5 -32.966 -33.933 16
62.5 2 69,5 -2D.216 -19.954 22
62.5 300.0	 -7.184	 .5.725 14
62.5 310.5	 10.815	 10.666 23
62.5 321.5	 24.995	 25.486 19
62.5 332.5	 36.953	 36.953 25
62.5 343.5	 31.193	 31,166 24
62.5 354.5	 16.060	 76.060 25

	

1. 9 20	 1.920 25
57.5	 13.5

	

-.220	 -.220 25
57.5	 23,0 -1P, 42D -j 0, 420 25
57.5	 32.5	 3.220	 3.220 25
57.5	 4 1,5	 3.800	 3,800 25
57.5	 50.5	 1.820	 1.820 25
57.5	 6 0.0	 8.320	 8,320 25

	

57.5	 69.5

	

57,5	 78,5

	

57.5	 07,5

	

57,5	 97,0
57. 5 106.5
57.5 115,5
57,5 124,5
57,5 133,5
57. 5 j43,0
57.5 152.5
57,5 j61.5
57.5 170,5
5 7. 5 180.0
57.5 189,5
57,5 198.5
57.5 207,5
57,5 217,0
57.5 '226,5
57 ,5 235,557.5 246,5
57.5 253,5
57.5 263.0
55 272,5
57.
7,
5 281,5

57.5 290.5
57.5 300.0
57.5 309.5
57.5 318,5
57. 5 327,5
57, 5 337.0
57,5 346,5
5).5 355,5

	

52.5	 4,0

	

52, S 	12,0

	

5 2. 5 	20.5

	

52.5	 29.D

	

5 2. 5 	37.0

	

52,5	 45.0

	

52.5	 53,0

	

52.5	 61,0

	

52,5	 69,5

	

52.5	 78,0

	

52.5	 86.0

	

52.5	 94.0
52. 5 ID2.052. 5 110,5
52. 5 119.052.5 127.0
52. 5 135.052.5 j43,0
52.5 159.5
52,5 160.0
52. 5 776,0
5 2. 5 j84.0
52, 5 192,05 2. 5 200,5
52.5 209.0
5 2. 5 217.0
52. 5 225.0

-16.360
-16.280
14,360

-20.680
.15.820
-36.160
.37 .340
.9,360
4.407
18,773
31,129
12,276

-12.225
19.520
25,340
19,540
6.240

15,245
lj. 029
-4.380

-12:840
.26.860
-39.902
35,440

-29.160
.13,100
12,600
23.100
32,807
16,498
11. 5000
10,400

-6.180
9,320
7.560
4.360
2,960

840
-4.260
6,200
6.700

-250.700
.10.020
2j.42o

.32.640
.1; 520
-4.520
5.908

26,520
24.833
2q.678
13,683
12.906

-19.936
4,900
10,180
27.804
14.484
.j. 520

-1 6 .360 25
.16,280 25
.15,360 25
-2 6 .680 25
.15.820 25
-36.160 25
-32.340 25
-9.360 25
19.593 5

	

28 .2 7 5	 3
30.712 20

	

11,755	 8
11.893 18
19.520 25
25.340 25
19.540 25
8,240 25
15,737 20
11.829 19
-4.380 25

-26.760 25
-39.740 25
-35.280 25
.29.020 25
-1 3 .120 ?5
12.840 25
23,200 25
32.881 23
18,491 17

4
1 8 .400 25
.6,100 25

9 .320 25
1,569 25
4.360 25
2.960 25
,B40 25

-4 ,2 60 25
6 .200 25
.5,780 25
-20.700 25
-10.020 25
-21.420 25
-32.640 25
8,520 25
.4,520 25

5 ,900 25
26,520 25
26,166 15
28.253 15

	

16.545	 4
11.397 16

-1 9 .733 24
4,900 25

1 8 .1 80 25
21.841 23
14.437 24
.1.520 25

t+.

I: From estimated I' X 1' anomalies.
B: From estimated 1- X I- residual anomalies.



Table 6. (Cont. ) 

• Dlock estimates + Block cstim:ltos • Block estimates 

Lnt. Long. (mgal) No. or Lnt. Lang,. (rogal) 
No. of Lat. Long. 

(rogal) No.ot: 
(dog.) (dog.) n cbs. (des.) (dog.) n cbs. (de •• ) (deg.) n cbs. 

52.5 233.0 '''33 .437 24 47.5 319,5 11.800 11.700 25 
52.5 2"1.0 _,8S8 ".B25 ., 41.5 321.0 24,934 25 .028 " 37.5 3.0 9.2~O 9.280 25 sa.s 249,5 O.liOO ,aBO ZS 47.5 334,5 35.199 35 .005 19 37.5 9.5 11.120 17.lZ0 ZS 
52.5 258,0 ".24(1 -.240 25 47.5 341.5 19.823 i9.916 .. ::17.5 16.0 9.02 6 9.113 •• 52.5 266,0 _9.940 -9.840 25 47.5 349.0 2. 4 00 2.400 ZS 37.5 22.0 _li.919 .11.656 .8 
52.S zH.o -tJ.ij60 .. 23.9ao ZS 47.5 3 56,5 .aap .080 25 37.5 28 ,5 l6l l1SJ 16.056 .9 
52,5 282.0 .31,040 .30.940 25 37.5 35.0 35.314 33.142 .-52.5 290.5 "lb.460 "16.520 ZS 42,S 3,5 11.200 il.200 25 37,S 41.0 28.119 30.673 •• 52,5 299.0 -15,420 .15.380 .5 ~2.5 10.5 7.520 7.520 25 37,S 47.5 47.209 46 .499 22 
52.5 307.0 13.500 l~.Soo 25 42.5 17.0 24.092 ,2 4.iS2 23 37.5 5",0 6.377 8.437 .8 
52.5 315,0 22.100 22.040 2. 42.5 23.5 24.873 24.691 2. 37,S 60.0 _1'j" .560 _iI.S60 25 
52.5 323.0 31.460 31.063 Z3 42.5 30,5 5.160 S. i60 25 37.5 66.0 ... 24.500 _2 4 .500 25 
52,S 331.0 27.757 27.827 .8 42,S 37 0 5 _5. 380 _5.3 80 25 31.5 72.5 2'.260 2.260 25 
52.5 3J9.S H.~S9 15,318 <. 42,5 44.5 18, 640 16 .640 25 37.5 79.0 "'8.48 0 ... 8,48 0 25 
52,S ::48.0 20,321) 20.300 25 42.5 Sl,D _17,600 lOP .601) 25 37.5 85.0 _4.980 .4.980 25 
52,S 356.0 H,ZOO 14.200 ZS .2.5 51,S -1,060 .1.060 25 31.5 91.5 10.9~0 10.960 25 

4205 64.5 -18.940 -i8 .94O 25 37.5 911.0 13. 360 13.360 25 
47,S 3,5 6,340 6.340 25 42.5 71.5 _3i ,440 "31.440 25 37.5 104.0 0014.62u 001 4 .620 25 
47.5 11,0 13.u80 13.080 25 42.5 78,5 "'6.680 .. 6.680 25 37.5 110,5 _34.6 80 .34.680 2' 
47,S 18.5 21.040 21.040 25 42.5 85,0 -ls,500 -is. 500 25 37,5 117.0 .. 1f\,38O _1 8 .380 25 
H,S 25.5 11.660 11.660 25 42.50 91.5 .. 30.900 -30.900 25 37,S 123,0 11.856 12.352 .8 
47.5 33.0 9,t:l2(1 9,820 2. 42.5 98.5 -3.420 .. 3,420 25 37,S 129 • 5 16.534 16.851 2. 
41,S 40.5 -2,220 "'2.220 25 42.5 105.5 1.460 1.460 25 37. 5 i36.0 24.463 24 .585 23 
47.~ 41.5 .. 18.180 .. 18,180 25 42,S 112,0 .540 .540 25 37.5 j 42,0 9. 660 9.660 25 H,s 55.0 "21,489 .. 21.480 25 42,S 118,5 9.700 9.1HO 25 37.5 148 • 5 "5.332 .. 6.810 Z. 
47,S 62,5 _9.640 -9.640 25 42.5 125.5 23.660 P,660 2. 37,S i55,0 006,154 .. 9ol9B •• 47,S 69.5 "13.6S0 .. 13.680 25 42.5 132.5 aO,200 20.180 25 37. 5 161.0 "6,961 ... 7.145 ." 41.5 71.0 -25,~00 .. 25.400 ZS 42.5 139,5 19.5511 22.105 .9 37,S i67 .5 _j,S3'" _5.669 8 
47,S 84,5 '"'35.100 .35.100 2. ~2.S 146.0 .22.561 "'23.6a9 .7 37,S i7~.o 6,591 _60152 7 
1t7,5 92.0 "15.68U -15.680 25 42.5 152.5 .. 12,992 "25.563 • 37,S i80.0 _8,667 .. 1001 60 .8 
47.5 99,5 "18.860 .. 18,860 25 42.5 159.5 .38S .. 4.774 •• 37. 5 t86 .0 "6.560 .. 6.640 25 
41.5 106.5 _.980 -,980 ZS 42,5 166.5 -1.757 _6.155 3 37,S 192 .5 _16.155 .. 16,327 Z4 
47,S 114.0 -2.520 -2.520 25 42.5 113,5 5,913 .. 1.725 7 37.3 i 99, 0 .. 13. 440 -1 3 .520 25 
47.5 121.5 b,42U 6,420 25 42.5 IBO.O -7.266 .. 7.067 .5 37,S 205.0 "6.120 -6.1 60 2. 
47, ~. j2B,S 19.120 19.120 ZS 42.5 186,5 -3.(130 .. 2.970 2, 37.5 211.5 "9.100 ... 9,100 25 
47,5 136.0 32.324 32,361 Z4 42.5 193.5 .. 7.863 .. 1,799 2. 37,S 218 .0 .. 17,200 "1 1.240 2' 
47,S 143.5 28.613 22.943 .2 42.5 220,5 -2,84(1 .. 2,820 25 31.5 224.0 ",2].460 -21.460 25 
47,S iSO.5 ·05.529 .. 44.813 2 42,5 207.5 -5.500 .. 5.400 2. 37,S 230.5 _23.5 40 002 3 .540 25 
41.5 158.0 25.927 14.612 8 42.5 214.0 -6.780 _6,780 .. 37.5 231 .0 .15.220 .. 15.220 25 
47,S j65.5 1,845 1,14'" 9 42.5 220.5 -S.655 .. B.S"'3 2. 37. 5 243 .0 3.060 2.160 25 
47.5 112,5 13.612 B.l01 5 42,5 221.5 .. 9.180 ::9.7:8 0 25 37.5 20\9,5 5.380 5,.260 25 
47,5 i80,0 12.410 9.611 .2 42.5 234,5 .. 10.500 "10.500 2. 37.S 256 ,(, 10.600 10 ... 00 ZS 
47.5 i87.S 19,e.a6 19.153 <. 42.5 241,5 10.900 P,060 25 37,S 262 .e' .. 11).640 .. IU.6 40 25 
47.5 i9~.S 14,235 14.327 Z3 42.5 248,0 19,040 f9,i60 25 31.5 26a ,S "3,720 .. 3.760 ,. 
47.5 202.0 7,736 7,815 Z' 42,5 254,5 14.91:10 is. ISO O::s 31,S 27S.c _3.800 ... 3, 960 25 
47.5 209.5 "'18.544 .17,429 20 42. 5 261,5 ... 500 ... 220 25 3i.5 28:.0 i.s40 1,360 25 
47,S 216.5 0018,302 .. 17 ,S30 22 42,S 268.5 -9.320 .. 9,020 25 37,S 287 .5 .. 19.680 _1 9 .180 25 
47 .5 224.0 -20.'Hu .. 20,940 25 42.5 275. a -4.260 ..... 020 25 37.5 294 .0 .. 2?,960 _22.980 25 
41.5 231.5 .. 9.a80 "9.880 25 42,S 281.5 -7.580 .. 7,360 25 37.5 300.0 .. 17.800 .. \8.000 25 
47,S 23B.5 .. 6.9BO "6.980 Z. 42,S 288.5 2.0 40 ZolBO 25 37,5 306 ,0 -Ii .340 -11.340 25 
47.5 246.0 9.70U 9.620 25 .2.5 295.5 ,,5.160 _4.91')0 2. 37.5 31Z.S "6.460 .. 6.540 25 
47,5 253,5 17.620 17 .460 15 42.5 302.5 .. 10.480 ... jfh340 25 31'.5 319.0 701 4 0 lt040 25 
47.5 2600,S lilo 040 10,140 ZS 42.5 309.0 7.860 B.020 25 31.5 325.0 33.1 60 33.1 20 2. 
47.5 268.0 1.980 2.020 ZS 42,5 315.5 "'.520 -.460 25 37,5 J31,5 50. 200 50.200 25 
47.5 275.5 -1.880 -7,960 25 42,S 322.5 12.680 i 2 .72U 25 31,S 338.0 4,9Z~ 5.239 23 
47.5 283.0 -lb.300 .. 16,26u ZS 42.5 329,5 29.5Z0 29.520 25 37.5 3H .O 7,453 7.502 2_ 
47.5 290,5 "10,"00 -10.340 .. 42.5 336,5 Z4,420 24.420 25 37,S 350.5 6.31;10 6.360 ZS 
47.5 297.5 -9,9 /,0 0010,020 25 4.2.5 343,0 1,060 1,060 25 37.5 351 ,0 IO.3:?;: 10.320 2. 
47.5 305.0 4.100 4,000 '" 42.5 349.5 1.520 1,481.1 25 
41.S 312.5 20. uM 19.960 25 42.5 356.5 6.56u 6.560 25 32.5 3,0 4.760 4.760 25 
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Table 6. (Cont. ) 

. . 
Block cstimntoB • Block estimate!! Bhlck OBUmatca 

Lat. Long. (mgal) No. or Lnt. Long. (mgct) No. or Lnt. I.ong •. (mgal) No. cl 
(dog.) (ceg.) n cbs. (dcg.) (deg.) n cbs, (dog.) (dog.) n cbs. 

32.5 9,. "10.390 ... 10.352 22 27.5 335.0 '"3.000 .. 3.000 ~ . 
3Z.5 15.0 .349 .237 23 27.5 3, • .. 10.460 .. iU,4&0 2. 21.5 340.5 12.120 12.120 2. 
3Z,5 21.0 ... 2.252 -2.079 23 27.5 '.' 3.602 J,631 23 27.5 346.0 9,917 10.:151 23 
32,S 27.0 -3(,.800 .J6.800 Z5 27,5 14.0 ,..03t 4.029 t2 21. 5 351.5 ~.1l3 4.013 2. 
32.5 32,5 -12,397 "12~181 2' '2T.S 20.0 5,433 4.481 " 27.5 357 .0 "'3.0 62 .3.633 17 
32.5 38.0 Z7.433 28.138 17 27.5 25.5 lt460 .. 2.b3ij 13 
32.5 44.0 -11.726 "5.694 13 27.5 31,0 • 243 .. .2.564 13 22.5 2 •• 20.7Z0 20.720 2~ 
32.5 50.'0 1.920 7.920 2. 27.5 36.5 _5.610 .. 2t70~ IS 22.5 8 •• JO·SBO 30,880 eB 
32.5 56.0 19,780 19.780 2. 27.5 42.0 10.535 20.017 1, 22.5 13.5 7.120 70120 2S 
32.5 b2.0 24.58U 24.580 2. 27.5 48.0 .. 16.600 "iE.l.S60 2. 2a.5 18 .5 8.S~0 8.s00 .. 

• 32.~ 68,0 9.160 9.1 60 2. 27,S 53,5 _26.8·0 "26.160 2. 22.5 2·.0 _la.313 _1 6.300 I' 
32.~ 14~0 "3b,160 .. 36.160 .. 27.5 59.0 27.S.0 ;'1.500 2. 22.S 29.5 1i,831 _1,291 • 32.5 80.0 3(1,U80 30.1,180 2. 27.5 65,0 16.020 ,~.020 2. 22,S 35,0 4.537 ·.136 22 
l2.5 86.0 25,280 25.280 2. 27,S 70.5 "8.~60 .. 9.000 2. 22.5 40.S 24.036 2·,619 2. 
l2,S 91.5 10'b40 10,64(1 2. 27.~ 76,0 .. 15.~BO -is.4HO 2. 22,S 45,S i • 000 1.000 2' 
32.5 97,0 12.2BO 12,2Bo 2. ia.5 Bl.5 _61,.480 .",0.520 2. 22,5 51.0 .. 30. 298 .. 30,301J 22 
32.5 J03,O -16.300 _16.300 2. 27.5 87.0 h 5BO 1.640 2. 22.5 56.5 _5.e43 .. 6.683 18 
32.5 109.0 -38.26\i .. 38.260 2. 27.5 93.0 .. Q.1 40 .. 9.140 2. 2;!,S 61.5 "23.163 _22.582 22 
32.5 05.0 -IA.S20 -18.520 2. 27,S 98,S -8.720 .. 8.720 2. 22.5 67.0 -7.280 .. 7,080 2 • 
32.5 i21.0 "'US~ 2.601 l' 27.5 104,0 -~6.460 -26.460 2. 22,S 72,S S·OOO 5.000 2' 
32.5 127.0 18.172 18.273 21 27.5 110,0 _25.520 "2S,520 2. 22.S 7B.0 7,260 7.360 2' 
32.5 133.0 11.2aO 11,220 2. 27.5 115.5 -9.7Z0 .. 9.720 2. 22.5 83.5 •• 560 4.720 2. 
32.5 139.0 10,320 10.320 2. 27.5 121,0 6.582 7,303 21 22.5 81:1.5 _14.635 .. 14 .629 23 
32,S J45,o "lb,220 _lb.Ob5 2. 27,S 126.5 24.546 24 .592 21 2a,5 9"-.0 _20,005 -20,053 2. 
32.5 150,5 _0,888 -7.772 17 27.5 132.;1 -5.910 .. 4.85b 22 22.5 99.5 .. 23.7bo "23 .7bO 2' 
32.5 15&.0 .. 5.882 -b.477 18 27.5 138 (,:. 25.819 25.825 22 22,S 104.5 _lQ,600 _1 9 .600 2. 
32.5 162.0 "i4,71S .. 14.207 17 27.5 143.5 14.240 i 4.24o 2. 22.5 11 O. 0 -7. 738 _7.827 2. 
32.5 i68.0 -23,611 .. 22.336 l' 27.5 149.0 ... 412 -,S20 2, 22,5 11 5 ,5 _6.927 _7.239 l' 
32,S 174.0 -23,51,15 ... 23.551 I. 27~h IS5.0 "1~.853 -i3 .970 2. 22,S i21. a "7.090 .. 7.507 1 • 
32.5 180.0 .. 1l..1t39 -8.825 21 27.5 160.5 .. 20.957 -?0,283 21 22.5 :J26.5 ';",53b 4.303 23 
32,S 186.0 """.2bO _14.300 2' 27.5 166,0 ",13. 6 1b ",3.S89 21 22.5 131.5 7.090 6,597 ., 
3a.5 192.0 -7,977 -7.927 24 27.5 111,5 .. 18.720 -j9.720 2. 22,5 j37.0 8.848 9.495 20 
32.5 198.0 -,g.7.0 _10. 680 2. 27,S 177 .0 -15. a OO -i5 .820 2. 22.5 i42,5 18.842 20.284 20 
32.5 204.0 -R.7Z0 .. a.700 2' 27.5 183.0 .. 6. 940 .. b.940 2S 22.5 j41.5 S.104 12.560 I' 
32.5 209.5 .. 6.b80 -b.76 O 2. l7.S 18 S.5 2. 64 0 2.7bO 2S 22.5 i53.0 2.203 2,804 1. 
32.5 215.0 "i2.700 .. 12,740 .. 27.5 194.0 16.200 jb.i2(.1 2. 22.~ i S8 • S _16.845 _16.62~ 19 
32.5 221.0 .. S,20lf -S.200 2. 27.5 200.0 7,800 7.780 2. 22.5 1M,o .. 26.273 -26.032 22 
32.5 227.0 .. 8.400 -8.40Q 2. 27.5 205.5 • 280 .480 2 • 22.5 j6?5 _12,l~S "12:,112 2' 
32.5 233.0 .. ,6.425 .. 16,485 24 27.5 211.0 -3.280 .. 3.180 2. 22.5 114.5 '"6.4 b2 _6.513 2' 
32.5 239.0 -2U,517 _20.599 2. 27.5 21b,5 4.834 4.686 23 22,5 i8O,o -6,637 .. 6.777 22 
32,5 245.0 -l1,60U _11. 4bO as 27.5 222.0 .3.235 .. 3.286 20 22.5 185 .5 -1. 640 .. 1.5bO .2' 
32.5 251,0 2,lbll 2.280 2. 27.5 228.0 _la.282 -ie.18l 2Z 22.5 j90.5 15,b8O 15.7bO 2' 
32.5 251,0 .360 .400 2. 27~5 233,5 .. 22.560 -22.560 25 .i':2,5 i96.0 Ij:'.I SO 11.160 2' 
32.5 2b3.0 _9,280 -9.360 2. 27.5 239.0 _18.7bo .. ie,720 2. 2'.2;. 5 201.5 14 .5bO 14.680 .5 
32.5 0:068.5 .120 .240 2. 27.5 245.0 .. ~O .440 "'20,4411 25 2i!.5 201 ,0 Ij.900 14.020 2' 
32.5 274.0 .100 .780 25 27.5 250.5 -5.960 -(1.000 25 l:i!.'.S 212.5 .~.911 .2.e04 17 
32.5 ,!80 .0 -6,O(J0 ·6.060 .. 27.5 256.0 1b.340 J6.38O 2. ,~ .. 5 21 7 .5 "4.931 .. 5.012 21 
32.5 ,z86.0 -37.060 .. 36.920 •• 27.5 26J,5 "3,7bo .. 3.600 2. ,2Z'.5 ~23.0 _12,0 38 _12.1 54 I' 
32.5 292.0 -25.560 .. 25.560 2. 27.5 267.0 -15.020 -i 5 .ooo 2. 22..5 1!21:1.5 .. 12.570 -12.704 14 
32.5 298,0 -10.500 -10.480 25 27.5 273.!) _5.6 40 _5,620 2. 22..' 233.5 _Hi.697 _15.213 11 
32,S 304.0 .. 9.1bO -9.200 2. 27.5 278.5 2.240 2.400 2. 2 ..... 239 ,0 .. ~O.lbl "1 8 ,25b 13 
32.5 310.0 -,aBO 0.000 2. 27.5 2H4,O -lb.180 -ib.640 2. 2.,$ 24/1..5 _1;,,40U _1 3 .280 2. 
32.5 316.0 13.24u 13. 48 0 2. 27.5 290.0 _31.960 "31 .9211 2. 22.S 250.0 "'7.28U _1.1 bO 2' 
32.5 322.0 24.200 24.260 2. 27.5 295.5 .. 21.280 -~1.280 2. 22.5 255.5 4.600 4.6BO 2. 
32.5 327.5 14.942 15.9bl l' 27,5 3ul.O .29.900 "29.860 2. 22.5 260,5 lQ,7 60 19 .880 2. 
32.5 333.0 19.b57 19.748 19 27.5 30 6 .5 .. 21 elbo -21,1"0 2 • 22.5 260 .0 _24.7211 _24 .640 2' 
32.5 339.0 2.614 2.823 22 21.5 312.0 "2·760 .. 2.740 2. 22.5 271.5 13.280 13,440 2' 
32.5 345.0 10.000 15. 940 2. 27.5 318.0 lQ,400 19.380 25 22. 5 27b .5 _17.5bO .. 17.480 25 
32.5 351.0 21i.aso 20.280 2. 27,S 323.5 .aoo .920 2. 22.5 282.0 .7. 72 0 .. 7.540 2' 
32.5 351,0 JH.~80 38.980 Z5 27.5 329.0 6.120 6.120 2. 22.5 ~87.5 .. SJi.440 .. 55.320 25 , 
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T;lble 6. (Cont. ) 

'O\~\; e'ummntcs • Dlock csdmatos· Dlock estimates • 
T.(l.t. :tAIng. tlu~31) No.oC Lal. Long. (mgal) 

No. DC Lu'. Long. {mgal) No. DC 
(dog.) (dog.) II obs, (dog.) (dog.) II obs, (dog.) (dog.) • II cbs. 

Z2.S 2'13.Q ·,,,Ub .~O.lZQ 2, 17.5 242.5 -18.0BO -j8.120 2, 12.5 I B7 ,S ·~I046 .5.469 17 
22.5 298.5 "'Z3.\1t1l .. ,U,48Q " 17 .. 5 2it7.!i. .12.1 60 .. j2.320 2S 12. 5 192,5 4.68 0 4.560 2' 22,5 .30:h'5 "~$.24e .. ~5.20tt " 17.5 25ho .. 10,300 -,0.460 2, 12.5 198 .0 2.567 2.392 22 
202.5 309.(1 -23,2Z0 _23.221) 2' )7.5 258.5 .. 1,160 .1.400 2, 12.5 203.5 _i.959 _2.322 12 
22,S J1,.;! .i!,20t -a.z-.O 2S 17.5 263,5 14.320 i 4.28O 2, 12.5 20B,5 -5.035 .. 5.Z8t 2' 22,5 319.5 .. 3.2001 -3 f t) l 25 11'.5 268,5 15.7zo 15.760 2, 12.5 213.5 .549 -,668 I' 22,5 -326,& -.btl!J "I: 

, 25 17,5 214.0 q.040 8.900 Z5 12.5 21ij.5 ~.2~9 -.040 20 
22.S 33(1.5 ,,1ftO !.~, >:10 .. 11.5 279,5 10,000 9.S90 2, 12. 5 223.5 .,..403 ..7 .• 556 12 
2l.,~ 336.0 -a.1\!iO -ii! .. 3S0 Z, 17 .5 ii! 84.5 -6.9ii!O .. 7.04Q 2, lii!.S 2ii!8.S -8.569 _lZ.164 • cZ,!!i 341.6 d.,eoo '1'tlfliSOO 2S 17,S 289.5 -3.800 .. 3.9ii!O .. 12.S ii!34,O -S.76S .. 19 .059 , 
Zii!.'S 3"6~5 1,,151 2' .. 030 22 17,5 ii!94.S .. 44. 480 -4 4,560 2, l2,S ii!39.5 "17,903 _ii!1.607 10 
2Z.S 35t,1) -U'97t-\ -.14 .. 815 11 1l~5 300.0 -27.500 -27 .580 2. 12.5 244 • 5 .. 22. 800 '_20.720 2' C2.S .3S,?".S -5.300 -1'.125 H 17.5 305.5 .. 18.480 -i8 .soo 2, 12.5 249.5 .. 11. 400 .. 11.460 2S 

17.S 310,S. .210320 ·~1.320 2, -12. S 2S4 .S ... 6f~O -.560 2' n .9 2.S 9,480 9.4S0 2, 17 .5 3lti.S .. 10.400 -1 0.44U 2, I2,S ?S9.S 12, 840 12.680 2' 17,S 1.' bil-Caol,! 6.,000 2, 17.S -J20,S .. lIt.800 -is.ooo 2S 12.S 264 ,5 3.360 3.J60 2. 
n ,5 13; a -c,Soo "2..S6C) 2, H.S 326.0 .0Bo •• 149 21 12.S 270.0 i.200 101 40 2' 17,5 16.5 .,.,400 -7.400 2' 17.S 331.S 13.741 P.70l 2. 12. S 275,5 3i,280 31.320 2' • 17.S 23.S b,OOO 6.000 2S 17.5 336,S 22.520 22.520 Z5 12.S 280.5 3.800 3.68 0 2' 17 .5 2S.S lu.C!40 10.6;0 25 u,s l,U.S 2.30. 2.289 2. 12.S '285.S .. 21.440 _21.480 2' rr.s 34.0 If\,l~8 lB~177 2. 17,! 347,1) 13.b97 il.960 22 12. 5 290.5 _17.7 60 -1 7 .s80 2' 17.5 39,' '5.b89 tI,,'i52 20 ]7.5 35~.5 2.863 .. 3.628 11 12. S 295.S _6.7 60 .. b,.88ij 2' n,5 'Ht,,!1 Htl38 It.loS I. 17.5 3$7.S 8.ah 6.985 21 12.5 300.5 -3?'.090 _32.1 bO 2' 
n\~ '\~.'5 _1.U1 -7.192 1. 12. 5 30 b ,O _35.000 .. 35.060 2S 

H:t 50\ .. 5 .. 2.35_ "2.463 23 12,5 2,' 2.19lt 2.139 22 12. 5 311.5 -27.2~0 -21 .400 2' 
60.0 ·~1.9ltO .. 21.9~O zs 12.5 1,' 9.60\0\ 8.865 lS 12,5 316,5 _25.600 .. 25.760 2S p,. 6~ .. S -H.800 -1;.8.0 .5 12.5 12.5 10.341 iO.271 22 12. 5 321.5 .. ~5.00U _2 5.1 60 2' 7,5 'lO"S .. 30.800 ... 30.920 i:.S 12.5 18,0 -it 160 .. 1,160 2S 12. 5 32b.S _16. 83 4 .. 9.451 17 

1'1' .. '5 1'5.5 -13.769 _13.719 24 12.5 Z3,S 8.e61 8.797 2. 12. 5 331.5 5.1 62 5.166 I" 
;\'1.5 80. 5 ·2,49!D -3,135 2. 12.5 2B.5 13.200 13,200 2S 12. 5 336.5 "3.1Q9 _2.949 22 
l:'1.5 86.0 _,al.766 _24.043 <J 12.S 33.5 17 .000 17.000 2, 12. S 3'Z.0 3,0 83 30140 cO 
,11.5 '~h; .. 9.200 -9.280 2' 12.5 38,S 26. 360 2t..36u 2S 12,5 347.S 12, 632 14 ,629 IS 
17,a q •• s .. 7.!)bO -7.520 2S 12.5 43,S ,,1,850 ".2lt6 2. 12. 5 352,5 12,332 12,529 23 
l7.S j 01.5 -i'~. 760 _12.760 2S 12,5 48.5 a.0 8" a.OOD 2S 12. 5 351,5 4.440 4.4 lt O 2' 17.5 107.0 .5.,.30 ·5.378 21 12,S 54.0 ·1.0~0 .. 6.960 2, 
i.T~$ il2.S .313U ... 389 , 12.5 59,S ... 18.96u -1 8 .960 2, 1,' 2,S IT .t,fl4 11.135 19 - ',15 11 'T ,S lOtVS5 ~.929 14 12,5 b4.5 .22.200 '"2 2,400 2, 7.' 7.' 31. :;1)5 29.218 11 
11.5 122,5 :n,U30 31.017 15 12.5 69.5 ,,37.,240 "37.240 2, 1,' 12.5 20. 3".10 ,20.3bO 2' 11.5 J21'.5- .. ~3.~b8 -15.282 • 12.5 74.5 -24.257 "2'+.567 2. 7,S 17.5 ~.2"O 4.240 2' n .5 1.l3.0 1.126 1.264 21 12.5 79,S .. 33.bOS -33.763 2, 1,S 22.5 11~40 7.640 2. 
17-.5 t~.S lZ.910 13.281 22 12,5 84.5 ,,35.127 "35.347 24 1.5 27,5 13,500 13.560 2' ll.S l.43.5 29.,291 27.,He Ie 12.5 90.0 .. 15.780 "1'5.900 2, 7.S 32,S 14.120 140120 2' 
17.5 146 • 5 IB.Olll 16.643 IS 12.S 95,5 -6.240 _&.400 2' 7.' 38,0 Ji.I':~9 31.525 ~4 
U.S lS~.O 7.8SZ 6.801 11 12.5 100.5 '"5.727 _4.8U1 19 7.' 43.5 16. 9Q I) 10.743 10 17,5 15'9.5 tou ,l9!:1 .. 11.256 22 12.5 lUS.S -7,520 .. 7.520 2, 7.5 4£1.5 _ls.~57 _1 6.593 10 
17.5 lb •• 5 ",,600 4.oUO .. 12.5 110.5 -.136 .487 h 7.' 53.5 .. 39.000 .. 39 .060 2' 
11.'5 169,5 2:,278 2.341 24 12.5 115.5 9.815 12.127 15 ::r.s 58.5 -b.1 60 _6.1 bO 2' 17,5 174.5 .... 226 -4.220 Z, 12,5 120.5 31.601 31.911 2, 7,' 63.5 ... 2S. Q2 0 .. 25.960 2' 17.5 1 BO.O ' .. e..Z61 "'6.550 2, 1,2.5 126.0 35.91/t 35.343 2, 7.5 68.~ _~O.O40 .. 40.060 2' 17.5 laSS .l,tl8l -1.12a lS 12.5 131.5 7.0 to O 7.313 20 i,S 73.~ _3q.800 .. 39.S40 2S 
l'T.S 190.5 1.b05 .,..5 11 U~.S 136.5 4.694 4.937 ,. 7,' 1tl.5 .. 33. 400 _33.440 2. 
1.7 .5 195.5 •• 370 -.413 2. 12.5 141.5 .. 21.771 -20.091 2, 7,' 83.5 .. 45.080 .45,1 20 2' 17.5 200.5 ~,280 2.2"0 2S 12.5 146.5 .. 25.387 "24".840 c2 'i.5 8H.S •• 400 -.520 2S 
17.S 206.0 _3.~OU -3,780 2, 12.5 151,S .. 2.984 _C!.991 I. 7.' 93.5 ",1:;,280 .. }"i" .360 2' 17 .5 211.5 -3.202 "3._29 11 12.5 156.5 3.310 3.ilt7 17 7.5 9a.5 10.320 10.28 0 2' 17.5 21b,5 -Y.18U -9.492 14 12.£' 162,0 ... 65b .026 2, 1,S 103.5 <1.253 10.615 l' 17 .5 221.5 "iu.179 ·10.123 15 12.5 161.5 ";,~119 _5,288 21 'i.s 109.0 a.881 6.92. 24 , 
11.5 227,0 -12.925 -11.182 3 12.5 172.5 5.434 4.065 'S 1,' i 14.5 12.,254 13 .298 19 
17 .5 232.5 "IA.JSO .. 18.J3b 2. 12.5 177 .5 13.007 7.783 " :;.5 119.5 38.473 38 ,845 20 
17 .5 237.5 -22.55C! "22.137 22 12.5 18Z.5 6.l:lo9 3.430 13 1.' 12,..5 Sj.613 53.503 .11 

I 
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_ _ 	G

Block cellmaloe
Lat. Lang.	 (mgvl)	 No. of

(dog.) (deg.)	 I	 B	 obs.

Table 6, (Cont.)

Black cellmnlca
Lat.	 Long.	 (mgvl)	 No. of(deg.)	 (dog.)	 I	 11	 one.

Block eetlmalce
Let,	 long..	 (mgol)	 No. of

(deg.)	 (dog.)	 1	 11	 obe.

9

7,5
7,5

129.5
134.5

,835
15,737

15,481
16,509

13
Is

2.5 72,5 -77.320 -37.240 25 -2x5 22,5 .36, 76 0 -3 6 .7 6 0
7.5 39.5 6.496

2.5
2'S

77.5
42.5

-47.440 .47.240 25 -2x5 22.5 `3.B'c0 -3.880
7.5 144.5 12.208 10.210 14

.57,840 -57.760
1 9 .S fi 0

25
23

•2'5 32.5 ..BBO -.880
7.5 j49.5 .5.793 -6,092 17 2r5 92,5 -19,4800 •600 25

-2.5
-2.5

3T.5 7.560 7.560
7.5 151.5

1 54.5
11.215 !1.153 !0 c2.+ 97.5 11 ' 877 1.884 23 -2.5

42.5 . 26'. 63 7 .28.167
7.5 15.779 15.618 17 2.5 102.5 24,558 25 .113 18

42.5 '26.480 -26.440
7x5 -11.131 .7.909164. 515 2.5 187.5 26.971 27.182 24 -2.5 52,5 -1].160 -.1.360
7.5 169.5 21.263 16.849 9 2.5 112.5 27.858 35.651 9

`2.5 57,5 -7 ' 360 .7.160
7.5 1 8 0.0 7.517 2.684 5 2.5 117.5 32.209 35.888 15

-2.5 62,5 .19.680 .19.640
7.5 1 85.5 -15.515 -13.051 15 2.5 122.5 25.667 2 6 .18 3 20

-2.5 67,5 - 23.280 -23.120
7.5 190.5 -•178 -,410 24 2.5 127.5 17.96 18.010 24

-2.5 72 ' 5 - .4441	 0 6-11.3 0
7.5 195.5 6.307 5064. 19 2.5 132.5 5j.944 17.540 14

-2.5 77,5 .46 ' 080 -45.000
7.5 100.5 17.734 16.697 14 2.5 137.5 15.032 17.018 17

-2.5 42.5 46.200 Ab,pBp
'f,5 205.5 4..952 5.432 13 2.5 112,5 9.554 ]0.15 6 23

-2.5 67.5 -24 ' 240 .24,600
7.5 210.5 1.027 .595 13 2 ' 5 147.5 10.440 70.440 25

-2.5 92.5 -12.440 -12.280
7.5 2]5.5 -2x115 ..465 11 2.5 152.5 2.BB6 2.877 24

-2'5 97,5 6.920 7.040
7.5 220.5 .1.114 • 1.903 4 2.5 157,5 11. 6 00 70.337 15

-2.5 302.5 28.000 28.000.5 225.57 ,403-5.410 .12 5 2.5 162.5 7.574 7.494 22
-2.5 107,5

'
33. 4 02 33.598

7.5 230.5 -14. 6 77 .14.970 5 2.5 167.5 .2 ?1 .1.796 13
-2.5 112.5 31.005 34.795

34.6317,5 235.5 -1ur37/ -8,703 13 2.5 172.5 1.672 .6.881 `2.5 117.5 31.436
7.5
7.5

240.5 -10.581 .11.077 15 2.5 177.5 6.356 •067
1
5 •2.5 122.5

127.5
28.674
-6. 920

20.622
245.5 .9.544 .11.563 13 2.5 182.5 7.356 4.614 12

.2.5
-2.5 132.5

.6.92 0
7.5 256.0 ••600 -,941 15 2.5 187.5 `•295 -.420 16

1o.96(j 19.920
7.5 256.5 2.753 1.751 14 2x5 192.5 2,134 7.139

-2.5 137.5 3.683 6.330
7,5 2 6 1.5 4.575 5.665 15 2.5 197.5 12.216 T3.557

2 0
2 0

-2.5
`2,5

142.5 29.120 29.1607.5 2 66 ' 5 9'192 9, 231 18 2.5 202.5 26.475 27,692 13
147,5 32 ' 600 32.600

7.5 271.5 15,254 14,807 10 2.5 207.5 2.623 11,869 5 -2x5 752.5 19.352 19,216
7.5
7.5

276.5
2 2 1.5

25.000 25, 000 25 2.5 212,5 2.623 7.860 5
-2.5
-2.5

157,5
162.5

25.6 8 0
-2013

25.680

7.5 '286.5
23.52U
22.180

23.520
22.480

25
25 2.5 217.5 3.954 7.786 4 `2.5 767,5 -5.439

-3.200
.16.307

7.5 2 9 1.5 13,060 13,080 25
2.5
2.5

237.5
242.5

.709
-1.393

3.613 3 -2.5 172,5 -10.959 .12.416
7.5 296.5 1.000 1.000 25 .3.492 8 -2.5 177.5 -6.116 .5 493
7.5 301.5 .5.320 -5.320 25 2.5 252.5 -5.662 -7.942 4

-2.5 182,5 -.612 ..997
7.5 .
7,5

306.5 -17.000 .17 .000 25 -6.727 `2.5
-2.5

jB7,5
j92,5

1.869 1.470
7',5

311.5
316.5

x34.706
-21r 10 B'

.34
.
,738

.21253
23
2♦. 2.5 262.5 `2.376

1.561
6,	 88 7 -2.5 197,5

16.7 4 6
7.045

10.637
9.167

7.5 322.0 `9.477 .10.046 22
2•5
2,5

267.5
272.5

4.239
5.051

5.127 12 -2.5 202.5 16.675 10.520
7.5 327.5 12.426 12.778 15 2.5 277.5 5.675

6.512
5.682

19 •2.5 20 7 ,5 5.537 3.673
7.5
7.5

332.5 7.226 7,591 21 2.5 282.5 34. 4 40 3 4 .4 4 0
23
25

^2.5
-2.5

212.5
217.5 6.202

-.762
3.713

7,5
337.5
342.5

6.318
1.170

4,825
1 .082

15
24 2.5 287.5 14.080 14.000 25 -2.5 232.5 3.753

7.363
3.619

7.5 347,5 22.424 '2.299 10 2.5
2.5

2 9 2.5
297.5

3'210 3.240 25 .2.5 237,5 .048 553
7,5 352,5 34.040 30.040 25 2.5 3U2.5 8'160

1.179
0.160
1.351

25
24

-2 . 5
5

247,5 0.914 '092'5.
7.5 357.5 16.760 16,768 25 2.5 367.5 .5.600 -5.660 25 -2.5 257,5

-
-7.399 -3.478

2.5 2.5 12.962 19 2.5
2.5

312.5
317. 5

• 4,490
-16.375

-0,582
-76.386 .11,353 23

24 ^2.5 262.5 •2.98 0 -1.,141
2.5 7.5 1.800 2.296 22 2,5 322.5 •7.599 -7.475 23

-2,5 267.5 -7.010 -7.15p
2x5
2.5

12,5
17.5

19.120 14.120 25 2.5 327,5 12.980 13185 22
-2.5
-2.5

272 .5
277.5

- 11.0 75
-4.046

-11.516
52

-9.718 -9,764 24 2.5 332.5
.

9.777 9.667 21 -2.5
.4.220

2.
,

5
22.5 -16 .320 -16.320 25 2.5 337.5

51
1

2825. 25. 44 0 25.440
2.5

27.5
32.5

6.124 5,932 23 2.5 3 4 2.5 5.223 .153 22 ?.5 10.7202 92.5 10.320
2.5 37.5

T.160 7,360 25 2.5 347.5 •5.089 -5.003 23 -2 -5 297.5 -x.52
2.5 22.5

e,%17
. 7.695

8.363
-4,509

23
B 2.5 35 2.5 -1.912 -1.9 .,q 22 `2,5 302.5

0
-8.200

-7.52o
-8.200

2.5 47.5 -19.310. -19.547 21
2.5 357,5 • 1.561 .1.135 lb `2'5 707,5 .040 .040

2, 5 52,5 -24.680 -24 ' 600 25 -25. 2 g 2.702 .270 11
-2.5 312.5 . Ij. 48 5 .11.600

2,5 57.5 -14.200 .14.080 25 -2.5 2.5 .1.496 .1.529 21
-2.5
-2.5

317.5 . 12.520 -13'520
2.5
2.5

62.5
b7.5

-21.240
-25.560

.21.080

.25,4 00
25
25 .2..5 12.5 .14.960 -14.960 25 -2.5

322,5
327,5

-7.941
-7.947

-7.740
.1.206.2,5 17:5 -22.24 0 -22.240 25 `2.5 332,5 .5.922 .6,650
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Table 6. (Cont.) 

DIock esUmntes • Block esUmatc&· Dlock estimates • 
Lat. Long, (mgl"l) No. of Lat. Long, (mgal) No.o! L". Long. (mini) No. of 

(deg.) (deg.) n cbs. (deg.) (dog.) n cbs. (deg.) (deg.) n cbs. 

-2,5 337,5 -10.186 ·a,36S IS -7,5 276,5 _16.208 -r8.~.31 20 .. 12,5 218,5 ·7.367 .. 9.699 II 
-2.5 342.5 ... 069 .... 145 2 • .. 7~S 281,5 JO.OijO 30.08 0 2. .. 12.5 223.5 _:h444 .. 2.556 • ·2,5 341,5 11.009 10,379 11 -7 .~ 286,5 !flO 16u ;6o,1 6 U 2, .. 12.5 22/;1,5 i ,561 .955 I. 
-2.5 352.5 ~,376 1.911 10 -7,5 291,5 27.9i!O 27.920 2. "12~5 234,0 3. 754 ",3b1 II 
-2.5 357,5 .. 5,608 -6,618 , _7,5 296,5 2.81to 2,S40 2. .. 12,5 23~.5 5.504 4.209 12 

-7.5 3 01,5 -3.680 .. J.bElO 2J .. 12.5 244 ,5 8.283 10.87: " -7,5 2,' .. 8,948 -8.060 12 -1.5 306,5 3,200 3.200 2. .. 12.5 249.5 10. 610 10.592 21 
·7,5 7.S .. 1,356 -6.098 1. -7,5 311,5 -18,800 -18,800 2. -12,5 254,5 5,217 4,'175 .. 
-7,5 12,!i -,760 _,76 0 2. .. 7,5 316,5 .. 21,4"'0 -;'1.440 2. .. 12.S. 259 ,5 _6,321 .. 6dOS 13 
"7,5 17,5 -32.560 .. 32. 560 2. -7,5 322,0 lIt 7BO il,780 2. .. 12,5 ?,6"',S .. j4,469 _12,1 9Z 11 
-7,5 22.5 _32,850 .32,880 l' .. 7.5 327,5 -15,177 -i5,243 2, .. 12,5 270,0 .. 17,257 _11,936 11 
-7,5 27,5 .9,320 -9,320 l' -7,5 332,5 .. 20.879 ·23,005 12 -12.5 275.5 .. UI.0 63 _18,017 ,. 
-7.5 32,S 2.680 2.680 2. _7,5 337,5 -13.670 -13.226 I. .. 12,5 280,5 .. 3n,9J2 _30.779 I' .. 7,5 38,0 "11.820 _11.820 2' -7.5 342.5 5.091 S,lcH 22 .. 12,5 285,5 43,120 43,120 2' .. 7.5 43,S -32 .. 800 .32.880 2. .. 7,5 3"'7.5 9,231 9.041 23 ... 12.5 2090,S 23,8"'0 23,8"'0 25 
-7,5 48,S -27,441,) .. 27,440 2. -7,5 352.5 -a. 56) .. 8.296 1 • _12,5 295 ,5 22,400 22."'00 2' , .7.5 53,S -13.360 -13.400 2. -7.5 357.5 -7,B3! .. 7,i39 1. _12,5 300.5 -3.520 .3.520 2' -7,5 58,5 _1,960 -2.000 2. .. 12,5 306.0 -io· S40 ..10.540 2. 
-7,5 63.5 ·il,a40 _13,920 l' _12.5 2,' -1.272 _1.B15 1J .. 12,5 '311 .. 5 -2,600 .. 2.600 2. 
-7,5 68,S -14.·ou -14.520 2. -12,5 7,' -13.118 -il,721 17 _12,5 31~,5 .. iO,880 _10,880 2' 
-7,5 73.5 -16,720 .16,8BO 2. -12.5 12,5 ,6Bf.! .680 2. .12.5 321,5 .!'i.574 _5.5609 2' 
·7.5 78,S -37.36" .37,"'40 2. -12,5 1B,0 _7, 8BO .7.B8G 2. -12. 5 !:I26,5 _ij.563 _17.373 21 
-7,5 83,5 -Z7.!!OO _27,840 2. -12,5 23.5 ..12. 400 -12,400 2. _12,5 331,5 .19~417 _1 9 .H6 I" 
-7.5 88,S -Z7,OOO .27,120 2. -12.5 28.5 -2,;»80 .. a.2Bo 25 _12,5 336,5 .. 23,53:l • t 7.831 • "7.5 93,S -13,4BO -13,520 2. .. 12,5 33,S -3,600 .. :1.600 2S -lz.5 342,0 _11. 3&9 .. 7.250 11 
-7.5 98,S 2,64u 2,600 2. _12.5 38.5 ·11.239 -11,349 23 -12,5 341,5 .4as ,637 17 
.7,5 103,5 -c,aou -2,800 2S .. 12.5 "'3,5 _23. 760 -z3.920 2. .. 12. 5 352.5 -r,005 l,2B7 11 • 7,5 109,0 is,640 15.580 25 .. li~,5 4B,5 .. lz.591 -12,729 2, .. 12,5 351 .5 .4.7'4 .. 3,412 I • 
-7.5 114,5 22,920 22.920 l' -12,5 54.0 -6.0"'1 .4,981 17 
-7,5 119,5 ".080 0.000 2S -12,5 59,5 -2,910 .. 2,961 22 .. 17.5 2.' .. a.525 .. 8,610 13 
·7,5 i24,5 -11.960 _12.040 2' -12,5 64,S -5,000 _5,200 2. 'OIl,S 7.' _4,903 .4.739 " -7,5 i29,S -26.320 _26,480 2' _12.5 69.5 -5,871 _6,200 22 _11.5 13.0 7.600 7.600 2. 
_7,5 j34,5 16,720 16.680 2. _12,5 74,S ..;1,400 -21,560 2. .. 1; ,5 18,5 _j,680 _3.680 •• -7.5 }39,5 22,920 22,920 2. -12.5 79,S -23.021 ..?3~a77 24 -11. 5 23.5 .ij,200 .. 9,200 2. 
_7.5 144,5 29.080 29,160 2. -12,5 84,S .. 2 .... ~80 -24,6.0 2. .. 17,5 28.5 9.000 . 9,600 2' 
-7,5 149,5 29,360 29.280 2' .. 12,5 90'.0 .25,880 -tiofi.960 l' .. 17.5 34,0 • r.1 80 _101 80 2 • 
-7,5. iS4.S 37,.160 . 37,200 2' _12.5 95,S _25,040 -25.1ii!O 2. _17.5 39.5 .. 20,560 _20,560 2' 
-7,5 159,5 19.1611 19.120 25 .. 12,5 100.5 -f,.·Ho _6,400 2' .. 17,5 44,S _14.1&2 -1 4,156 .. 
.7,5 i64.S "'.9.i:! 3.3Bl l' _12.5 1U5,5 6, 4B O 6.4BO 2. ..11.5 49,S 19.664 20.38", 17 
-7.5 169.5 ·,416 -3,21B " -12 • .!i 110,5 -6,1 20 _6. i20 2. _11,5 54.5 -S.!?4 _3.043 " -7,5 i 74,S 1.4S?" .199 17 -12,5 115,5 .. 17.460 -i7.s20 2. .. 17,5 60,0 a,B2e 8,689 .. 
"7,5 r8o.0 .6035 ,280 ,. .. 12,5 120,5 -~6:10 -.680 2 • ... 17.5 65.5 7,1 60 7.240 .. 
-7.,5 185.5 7.449 4. 835 11 "12,5 126.0 2~.6S0 ~3,560 2. -11.S 70.5 _,614 -.595 22 
-7.5 190.5 -.199 _.951 22 .. 12.5 131,5 27.000 27.080 2. .. 17,5 75,S .. 12,804 _1 2 •875' .. 
-7,5 j9S.5 3,605 ~.234 '0 ,,12,5 136.5 20, 6S0 ?0.B80 2. _17.5 80.5 _2i.666 _21.837 .. 
-7,5 200.S tI,162 5.545 I. -12.5 1"-1,5 20,760 20,800 2. _17.5 86.0 .. 18,500 _1 8.580 2. 
-7.5 205.5 .041 -4,720 • -12.5 1460,S 19.880 i9,9Z0 25 .. 17.5 91.5 .. 30,960 -31,0"'0 •• -7,5 210,5 ii',311:1 -5,121 1. -12,5 151.5 18,280 ,8."'00 2. _17.5 96,5 _26,200 _26.200 25 
-7,5 215,5 -12.330 _11,152 • -12.5 156.5 29.1"'5 29.i81 24 _17.5 101.5 .. 26,260 _Z6.4.1tO 25 
-7,5 220,5 17.281 1,,"" 112 2 .. 12.5 162,0 17. 6°9 11,600 2 • .. 17.5 101 .0 .. 2~.120 _Z2.240 2. 
-7,5 225.5 -.19t) 6.411 e _12.5 1607,5 15.400 1'5.40 Itl 2. .. 17.5 i12.5 .. 21.000 .. zO.920 25 
-7,5 230,5 2,277 -2.714 • -12.5 112.5 17,204 17,076 19 -17,5 117,5 _A.geo .. 9,000 ~!' 
.7.5 235.5 ,453 -5.069 7 .. li~. 5 1?7,5 10.917 i3.013 II .. 17,5 )22,5 H·400 llt.aso 2. 
-7,5 240.5 .. 2.770 2.430 • .. 12.5 182.5 18.007 17.523 17 .. 17,5 127.5 14.720 14.760 25 
-7,5 tt45,5 "'.546 16.854 • .. 12.5 187,5 1.091 7,069 22 .. 17.5 133.0 6.740 6.660 25 
-7,5 251,0 l,fl68 1,411 10 -12,5 192.5 12.f.!"'o n,oS7 1. .. 11.5 iJt!.5 1I,2"'0 11,240 2. 
-7,5 256.5 -~,257 -4.164 17 .. 12.5 198.0 B,OOo B,286 12 ·17,5 )43.5 21,600 21.720 2. 
-1,5 261,5 -7.017 -7,003 20 -12.5 293 ,5 _8.067 _7.280 I. .. 17.5 148.5 17.5&0 17.520 2 • 
.. 7,5 266,5 -,2.602 _12.265 ,. ... 12.5 208.5 1.538 ,273 19 _11.5 154.0 11,320 12.Z80 2' 
"7.5 a71.S -11.576 _12 .. 069 19 .. 12.5 213.5 .. 10,096 -i3.642 7 _17,5 i59,5 2.237 .2.~SJ 22 

~ 
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Table 6. (Cont.) 

Block eetJmntas· Block GaUmutes • 
Lat. Lo';lg. <",gal) No. of "'t, L<>ng. (mgnl) . 

(dog.) (deg.) n cbs. (dog.) (dog.) n 

"17 ,5 i6oft.5 5.284 8,807 14 -22.5 115.5 8.060 8.080 
-11.5 169.S 43,260 "':3'.28 0 2. .. 22.5 121,0 1.800 1,780 
"11,5 174.5 30.146 :H.OJ4 22 .. 22.5 126.5 .7,800 .. 7,680 
"17,5 18 0,0 lA.ltS8 18,691 22 .. 22.5 131,5 -r.800 .. 7,720 
-17.5 iSS,S ,,1,040 . 2,128 13 -22.5 137.0 10.200 ia.jeD 
-11,5 190.5 4.203 4.225 2. -22.5 142.5 7. 480 ,7.360 
-17,5 j95,5 .. 4,627 -2,679 13 -22.5 147.5 24, 320 2 4 ,400 
.. 17 ,5 200.5 B.974 7.279 9 _22.5 153,0 6 .... 29 iZ.3b2 
-17,5 206.0 1.799 .801 I. .. 22.5 158.5 5.941 13.310 
.. 17.5 211,5 .. 2.213 ·2.286 2. .. 22.5 164,0 22,295 21.544 
-17,5 216.5 -SeJ,,8 .. 5.675 13 .. 22.5 169.5 2S.937 30.064 
-17 .5 221.5 .. 6.561 -6,716 I. _22.5 174.5 37. 755 43.577 
0017.5 227.0 ... ,1"~ "5,907 1. -22,S IS0.0 11. 990 27,752 
-17 .5 232,5 ·2.712 003,99S Ii -Z2,5 185.5 -1,794 .. 2.i59 
0017,5 237,5 .. *.584 -1.822 7 0022.5 190.5 -IS. DIS ""13.095 
"17.5 242.5 4.337 2.304 7 .. 22,S 297.0 .. 10.056 .8,650 
0017.5 247.5 6,,,87 5.558 I' -22,S 212,5 .. 16.041 -i4.831 
"17,5 253.0 .. 4.176 -2.399 13 ... 22.5 217.5 -S.532 .. 7.966 
"17.5 258 • 5 .. S.3US .... 674 14 -22.5 223.0 .. U.lll -i".245 
0017.5 263,5 J ~Zll 2.036 • -22.5 228,5 1.366 .. i4.622 
-17 .5 268 .5 ,lOa 7,483 7 -22,S 233.5 7.839 .. 3,990 
.. 17 ,5 274 .0 _1,955 .252 7 -22,S 239.0 6,747 5.i 10 
.. 17 ,5 279.5 _4,45b .. 15.615 7 "22.5 244.5 9.21e 6.057 
-17,5 2804 ,S .. 2.906 "4.953 17 _22.5 250.0 3,466 2.213 
-17 ,5 289 .5 Si!.76U 52, 760 .. -22.5 255,5 3.356 ,770 
-17.5 294 • 5 50.200 50.200 2' -22,S 260,5 i .636 .. 2.40 9 
.. 17.5 300.0 14.560 14,560 2' .. 22.5 282,0 _2. 587 -i2.632 
"17 .5 305.5 .. S,OBO "S.080 2' -22,S 287.5 -7.035 .. 3.990 
"17,5 310.5 "19.920 _19.920 .. .. 22,S 293,0 13. 386 73.380 
.. 17 .5 ,315.5 -18,760 .18,760 2' -22,S 298,5 5.627 5.761 
·17 ,5 3Z0.S ... 4,320 "".320 2' "22.5 303.5 ... 24U •• 240 
-17,5 326.0 -15,050 .. 15,121 2. _22.5 309.0 .. 18,880 -i8.680 
-17 .5 331.5 ·14~582 _A4.021 19 -22.5 314,5 -1.1 51 .. 1.165 
-17,5 336 • 5 -25.393 _20,706 14 -22,S 319.5 .. 14. 844 .;',991 
-1 7.5 341,5 -15.1J66 .321 2 .. 22.5 325.0 _24.8:JO "2S. iS6 
.. 17.5 3 47.0 4,B72 5,086 11 .. 22.5 330,5 .. 17.475 "i",036 .. 17.5 . 35Z.5 ,325 2.631 • -22.5 336.0 _21, 483 -13• 413 
.. 17.5 357.5 .. 2,768 -1.170 14 "22.5 341.5 .. 20. 10 5 .. J2.786 

-22.5 346,5 "4. 667 _3.630 
"22.5 2.' Z,121 1,920 I' -22,S 352.0 _6,271 _5.693 
.. 22.5 ••• 9.257 9,005 22 .. 22.5 357.5 "7. 728 .. 7.241 
-2~,S 13.5 21.1,264 20.276 2. 
"'22,5 18,5 31.0S0 31.080 2. .. 27.5 3.0 -4.160 _2.809 
.. 22.5 Z~.O _2.220 -2.220 2. -27.5 '.' 4.754 4.921 
-22,S 29.5 9.0'..,.1 9.0~0 2. "27,S 14,0 14.260 j4.Z60 
"22.5 35.0 "10.280 .. 10,200 2. _27,S 20.0 15.220 is.220 
"'22.5 40,5 "12.640 .. 12.520 25 -27.5 25.5 19.720 j9.720 
-22,S 45.5 19.520 19.8~0 •• -27,S 31.0 30,260 30.260 
.. 2Z.5 51.0 -.052 _.206 22 ,,27.5 36.5 "'7.b90 .. 7.5bO 
-22.5 56.5 _,280 ".120 2. -27.5 ~2,0 3.Z~0 3,lS0 
-Z2,5 61,S B.lCh' 8,25~ 2. -27.5 4B,O 15.640 i5.600 
-22,5 67.0 23,310 23,246 23 ... 27.5 53.5 -2.040 .. I,92U 
"22.5 72.5 lU.46Cl 10.651 21 -27.5 59.0 -3.277 '_3,452 
-22.5 78.0 "5.729 -5,066 14 "27.5 65,0 1a.710 P,l12 
-22,S 83,S .. 1I.54J -2.785 • "27.5 70.5 27.663 ,6.U 9 
.. 22.5 68.5 _3,983 ... 7.777 9 .. 27.5 76.0 12.756 15.]0>1 
-Z2,5 94,0 -17.U14 _24.124 • -27,S 81.5 -6.976 iO.082 
.. 22.5 99.5 -28.120 -Z8.393 14 .. 27.5 87.0 -2.532 3.080 
.. 22.5 104.5 .. ,531 -2.881 13 -27.S 93.0 "6,679 _8.259 
-22.5 110.0 ... 5,,,47 -6,858 17 -27.5 98.5 0013.029 ",8.861 
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No. or ,tnt. Long .. 
cbs. <deg,) (dog.) 

2. .. 27,S 104.0 
2. _27,S )10,0 
2. .. 21.5 115.S 
2. _27.5 121.0 
2 • .. 27.5 i2~.5 
2. .. 27,S !3.c.o 
2. .. 27,S 138.0 
14 .27.5 j43,5 

9 .. 27.5 149.0 
17 .. Z7.5 i55.0 
19 .27.5 i60,5 
Ii .. 27.5 i6b,O 

3 .. 27.5 171.5 
22 .27.5 j77,0 
• .. 27_ 5 i83.0 • .. 27,S fSU,s 

13 .27.5 2Il I 0 
I. .. 27.5, 21b.5 
11 .. 27.S 222.0 
• -27. 5 228,0 • .. 21. 5 245 .0 • ... 21.5 250.5 

17 .. 27,S ?56,O 
12 .. 27,S 261.5 

7 .21,5 e67,O • .. 27,5 284,0 , .. 27,S 290.0 
17 .. 27,5 295.5 
2. ... 21,5 301,0 
2 • .. 27,S 30~,5 
2. _27.5 312.0 
2 • _27. 5 31 8.0 
2' .. 27,S 323.5 
23 .. 27. 5 329.0 
I' .. 27,S 335.0 
I. .. 27. 5 340.5 
10 _27,S 346.0 
10 .. 27,S 351.5 
11 _27.5 357.0 

7 
19 .. 32,S 3.0 

.. 32.5 9.0 
20 _32.5 15.0 
23 .. 32,S 21.0 
2. _32.5 27.0 
2. _32,S 32,S 
2. .. 32,S 30,0 
25 .. 32.5 ~4.0 
2 • ... 32,5 50.0 
2. .. 32. 5 56.0 
2. .. 32,S 62.0 
2. _3~.5 68.0 
21 .. 32.5 74.0 
17 .. 32,5 66,0 
• .. 3z.5 91~5 

Ii .. 32.5 97.0 

• .. 32.5 103,0 
7 _32.5 109.0 
9 .. 32.5 U5,O 

10 _32. 5 i21.0 

DIock cstlmntoo· 
(fngal) 

n 

.. 10.197 ..19.858 

.. 25,524 "22,858 
"j,763 .. I,7.lj.l 
_4.491 ..4,832 

.. 1~t851 .. 14.987 

..13,740 _1 3 ,620 
"a,580 ..8.440 
.. ~.120 ",,3,120 
13.380 i3.4"'0 
g.7H 10.612 
9,743 9.469 

lii,676 . i2.6SS 
A.6h 24 ,196 

.062 22.275 
.. 29.72i1 _2 6,343 
_li.683 _5.919 
-i .155 .. 1,0°1 

3. 7OS 3.415 
.. 13. 638 .. 15.1 69 

6,3~9 _20,204 
i.321 6.852 
6.110 4,901 
5,068 
7.942 

,491 
.. 3,537 

10,554 11.345 
Is,544 11,10B 
~2.506 42.691 
12.760 12.160 
li.2~0 11,2~0 
"9. 520 .. 9.520 
i· 05S 1,039 

.. 29. 875 "28.715 

.. 15,269 _1 7.762 

.. 14,305 _1 4 ,570 
.3,324 ' _.646 
_4,913 ".364 _2. 615 _1,696 

_lii,445 ... 10.546 
-6.835 "S,otZ2 

.. ~.139 .. 2.405 
-7. 781 .. 7,061 
~,025 2.014 

24.080 2~.060· 
14,920 i4.9bO 
.,680 4.760 

" •• 160 .. 4,060 
25,120 25 .080 
lS.S40 15.560 
21. 540 21,1300 

.621 5.443 
EI.68S i2,838 

2.2,400 20.080 
1;1.593 7,025 

.. 5.042 _5.840 
.. 17.097 _1«'.305 
.. 24.666 .. z6,a8a 
.. 25. 655 _2 6.070 
"6,400 .. 6.460 

.. 14. 960 .. i4,960 

No. of 
aba. 

10 
12 
2' 
2 • 
2' 
2. 
25 
2' 
2' 
21 
10 

9 
2 
3 

1< 
10 
10 
10 • 2 

3 
II 
11 

3 
1 

12 
22 
2' 
2' 
25 
2' 
I' 
I' 
.0 • 10 
14 
14 
I' 
21 
22 .. 
2' 
·2. 
2. 
25 
2. 
2. 
2. 
12 
I. • Ii 
11 
15 
I' 
20 
>S 
2. 

, 
~ , 

'i 

r 

~ 

I 

r 
I 



Table 6. (Cont. ) 

Dlock esUmates • Block estimates • Block esUlllatos • 
Lat. Long. (rugal) No.oC Lat. Long. (mgal) 

No. rX Lat. Lomf. 
(mgaU No. of 

(deg.) (dog.) n abs. (dog.) (deB'.) n obs. (deg.) (deg.). I n oba. 

.. 32.5 j27.0 -23.650 ... 23,724 21 .. 37.5 136,0 .. 10.185 -1 4.537 I, -42.5 309.0 _10. 663 .. p,731 10 
-32.5 133.0 -21.327 .. 21,465 <2 -31.5 142,0 I.93b 1.494 2J .. 42.5 315.5 .. 13.125 .. 12.095 • -3C.S 139.0 1.94U 2,040 25 .. 37.5 146,5 1.194 1,lS6 •• .. 42.5 322.5 -7. 021 5.002 1 
.. 32.5 )45.0 4.422 4.218 23 -37 ,5 155.0 _1.514 .. 1.846 1. .42.5 349 .. 5 ... 669 9.721 1 
.. 32.5 150.5 25.720 25.6&0 •• .. 37.5 161.0 _S.302 _8.3 9S 1, ... 42.5 356.5 12.05 2 Il.O'i17 • .. 32,5 15 6.0 _19.233 ... 19.507 20 -37 ,S 167.5 ... 09 3 .. 1.592 11 
.. 32.5 162.0 -Zlp7aO -22.702 • -37,S IH.o 9.224 iU,1 3 9 1. .. 47,S ilIa "2,436 ..4,31S 3 
.. 32,5 i6S,0 "37,843 _20,S59 • -37.5 180.0 -14 .364- .. j3,44-7 21 .. 47.5 lS,5 4,475 9.379 , 
-32.5 t14 .O 36,769 25.549 2 -37.5 192,5 .. 26,870 -i5 .s01 • -47.S ~O,S 25.762 43.299 1 
.. 32.5 t 8O. 0 ,236 10.791 I. -37.5 211.5 .4.516 .. 2.467 S .. 47,5 69 S h.S14 26 .366 S 
.. 32.5 ~86.0 -2e .670 ... 830 S .. 37.5 2:18.0 -3.932 .. 2,461 3 .. 47.5 iSS: 0 "91026 _2,308 S 
.. 32,S 192.0 0017.62U "2.608 7 -37.5 224.0 "3.583 It.sll , .. 47.5 165 ,5 28.956 33.051 • -32.5 209.5 ".581 1.869 10 -37.5 230,5 11.176 j6.786 • .. 47.5 i72.5 9.829 .21.793 • .. 32~5 215.0 2,591 8.104 3 -37.5 237.0 •• 314 4.842 S .. 41.5 i80.0 -19.0~1J ,,1 5.212 7 
.. 32.5 221.0 10,173 8.186 • -37.5 243.0 -~.470 _1.848 S -41.5 181 .5 _19,534 _19.832 IS 
.. J2.5 227.0 -L.891 -1.750 10 -37.5 2409,S .. 25.324 -24.081 19 -41,5 i94.5 .669 .480 1 
-32.5 233.0 8,502 6.447 • 0037,5 256.0 -28.374 -20.583 11 -41.5 209 ,5 _6,416 .. 8.296 1, 
.. 32,S 239 .0 5.!l86 10.328 S -37 ,5 262.0 "6.239 .. 8 , 274 • .. 41. 5 253 .5 40861 ",1 63 • -32.5 245.0 -,305 5. 830 S -37.5 268,5 .. ,669 "1 8 .421 1 .. 47.5.268 .0 2,006 20,1140 1 
.. 32~5 251.0 .. 5.~04 -3.067 1 -37.5 281,0 2.226 3.800 1 .. 47.5 275.5 12, 953 13 .014 • .. 32.5 251.0 _2.0\55 -4,llS I' 0037.5 287.5 20.329 j9.968 I' "~7,5 283 .0 .1l.~20 _5.200 • .. J2.~ 263,0 -iO.994 -10.412 • -37.5 294.0 5.9BO 5.980 .S -1t1.S ?90.5 6.389 6.344 2' 
-32.5 268.5 _2.192 "4.176 S -37.5 300.0 13.700 p.650 •• .. 47.5 291 .5 _.613 .446 13 
.. 32.!t ~74.0 7,066 .198 • .,37.5 306.0 3,316 2.703 2J .. 4"i.5 305.0 .. 16.310 _16.418 '1 .32.5 Z8O.0 11.182 4.681 • "37.5 312.5 -28.78e ";'8.679 20 .. 41.5 31?.5 _16.162 _13.514 2 
... 32.5 286 ,0 -IB.57? _lS.774 IS 0037,5 319,0 -15.1 31t _jJ.998 13 .. 47.5 319.5 .. IRol56 .,13,621 • .. 32.5 292.0 39.680 39.680 25 -31.5 325.0 1.043 7.7.0 • .. 41.5 327 .0 ... 23.645 .22.496 • ,.32.5 296.0 15,520 15.520 2S -37,S 331.5 1.739 6.579 S .. 47.5 33~.5 3.113 .. 18.041 4 
.. 32,S 301t.0 19.10(1 19.700 2S -37.5 338.0 11. 'ISS 8.716 • _47.5 341.5 6.e86 1.686 7 
... 32.5 310.0 .. 3.12S -3.144 20 -37.5 344.0 7.605 7.332 11 _47.'; 349.0 14.528 22,034 , 
.. 32,5 316.0 -f9~.31 _19.638 I. -37.5 350.5 3.72) •• 524 13 
.. 32.5 '322.0 _1 8 .18!) .11.959 l' .. 37.5 357.0 "9.53~ _2.103 7 .. 52,S 6~.S 20.716 26 .992 • .. 32.5 321.5 "20.329 -13.277 2 .. 52.5 f~3.0 2e.7~9 15 .969 • .. 32.5 333.0 1,390 4.016 • ""'2.5 3.' 4.505 .. 3.476 S .. 52.5 J59.S 2. 099 -2.912 • -32.5 339.0 5.791 9.345 8 -42.5 10,5 1,399 .,:2.436 10 .. 52.5 i6~,O 16.110 1.716 • .. 32.S 345,0 3,539 ~.895 I' -4:2.5 17.0 9.617 1.605 , .. 52.5 i76,0 "Z· 340 _4,420 1 
.. 32,5 351,0 -3.H7 "3.186 13 -42.5 23.5 16.607 i 6 .663 11 .. 52.5 )84.0 4.551 .. S.992 7 
-32,5 357.0 9.236' 6 •• 61 • .. 42,S 30.5 72.564 66.445 , ,,5Z.5 192.0 _6. 65 0 001 6 ,403 • -42.5 71.5 "Z.807 j9.823 • .. 5:2.5 209 .0 .~.521 _6.800 10 
-37.5 3.0 _6.737 -.155 • -42.5 85.0 -1.286 i 4 .551 3 .. 52.5 2~9.5 iOolt:! .... ..3,610\ • ... 37.5 '.S ... 2.31~ 002.532 I' .. 42.5 91.5 • 961 9.925 S .. 52.5 282.0 10,329 6.S92 I • 
-37,S 16.0 .589 .428 18 "42,5 98.5 -2.781 8.261 • .. SZ.5 290,5 -i· 969 .. 1.586 23 
.. 37.5 22.0 3.52(1 3.380 2S -42.5 195 .5 -4.717 .. 1.333 1 .. 52,S 299.0 i2· 418 12 .034 22 
-37.5 28.5 10.317 lO,~40 24 -42.5 112.0 .. 11.515 -i 1.403 2 .. 52.5 307 .0 _3. S94 .. 5.565 18 . 
0037.5 35.0 8.582 9.751 '0 .. 42.5 139 .5 6.308 -j6.617 1 ... 52.5 315 ... 0 6. 370 5.295 20 
.. :;17.5 41.0 5.919 9.250 12 -4:2.5 146,0 1.830 "0110 l' .. 52,S 323.0 ... 909 -3.234 • 0037.5 47.5 1& .386 17 .314 10 "'~.3 152,5 .. 15.551 .. p.511 10 .. 52.5 3.11.0 25.399 ",273 1 
.. 37,S 54.0 14.098 13.753 10 "4~.5 166 .5 -16.512 .52, • .. 52.5 ;?J9.5 .5~4 11.4-49 1 
.37,5 60.0 3.174 11.372 • -42.5 113,5 8,443 9.685 '2 
.. 37.5 66.0 ... 079 17.216 • -42.5 180.0 15.422 it,334 Is .. 57,S 50.5 13. 788 21.769 1 
.. 37.5 72.5 "1.b98 14.956 • -42,,5 }66.5 .. 22.232 .. ]9.389 1 ... 57.5 i33.5 "5 •• 50 ,,1 9 ,605 4 
-37,5' 79~0 b.b56 8.071 'S .. 42.5 193.5 .. 240550 .. 5.852 4 .. 51.5 143• 0 20.170 15 0163 3 
-37.5 65.0 _.693 "1.549 I' .. 1t2.5 207.5 _5.676 0174 10 _57.5 152 • 5 4.474 4.529 1; 
.. 37.5 91.5 ,717 .067 .. .. 42.5 248.0 -16.454 -'16.305 • .. 57.5 189.5 .. 24.BOQ .. 26 .014 l' 
.. 37.5 98.0 -10,1J29 .. 10.855 18 -42.5 254.5 .. 12.:237 .. 8.511 7 .. 57.5 198,5 .. 14. 927 .. 24.269 2 
.. 37.5 i 04.0 "24.715 .. 25.877 l' .. 42.5 268.S _3.561 .. 8.956 , .. 57,S 207.5 -3. 41 2 .. 7.437 10 
.. 37.5 110.5 -33."52 .36,998 I' .. 42.5 :2 81.5 .623 8.573 3 -57.5 217.0 18. 868 19 0186 1 
-37.5 J 11.0 -37.291 .. 39.935 8 .. 42.5 288.5 38.278 37 .1 94 '0 .. 57.5 253,5 5.97 .• +,329 3 
.. 37,S i23.0 -33.544 _41.282 • -42.5 295.5 6.179 6.881 I. ..57,S ?o7Z.5 .. ~.937 .. 1°0160 1 
".37.5 129.5 -ZL!,~'91 "'0.180 2 .. 42 v 5 302.S 10107 2.296 I, .57.5 261.$ "R.71J4 ... 9.251 10 

~> 
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Table 6 • (Cont. ) 

• • Block estin).ntas Block tlsUmates 

Lat. Long. (mgnl) No. of Lat. Long. (mgal) No. of 
(dog.) (dog.) I n cbs. (dcg.) (dog.) I n abs. 

.57,5 290.5 17,922 18.415 15 -72.5 4!.O -1.000 -,667 12 
-57.5 300.0 29,56.2 29,933 23 -72,S' 90,0 13.537 f4..3 83 12 
.. 57,5 309.5 18,\159 20."93 IB -72.5 106,5 .. 30.~73 -25 ,095 ) 
-57,5 318.5 19 0 228 020,995 18 -72.5 139,0 -20,092 -29 .4B9 a 
-57,5 327.5 34.'fl3 34.447 15 -72,S 155.5 .. 30.579 -30,007 6 
-51,S 337.0 12,299 12.141 14 -72 •. 5 172.0 -26.592 "'2 8 ,462 Z 
.. 57,S 346.5 1(),b07 l! .899 8 072.5 .294,5 -24.522 -30.896 1, 

• -72.-5 237,0 lhet" -11.702 a 
... b2,5 5.5 7.124 .11,620 2 -72;5 253,5 "4.681 -1&,7"6 1 
-62,5 16.5 23,tH3 19,557 8 .. 12"S 270,0 11.&97 2,116 5 
-62.5 2·7.5 .363 2.057 1 -72,5 286,5 30.333 p2.681 8 
.. 62,5 . "'9.5 I 11,87'1 17.141 1 -72,S 352.0 11.751 42.609 1 
-62.5 70.5 32,1114 29,652 • 
-62,5 81,S 13,2b3 8.248 10 -71.5 34.0 -7.467 .. 11,.085 4 
"&2.5 92,S '!"I2i,987 _19,001 7 -77.5 79.0 le,,992 !,7,,637 5 
~t)2.5 103,5 19,o5? 19.995 3 -77.5 101.5 "3.580 .S.!J50 l~ 
,·62,5 114.5 -41,925 -7.134 2 -77.S 124.0 "':5.356 -33.512 1 
-62.5 125.5 -2,..37(1 .. 31.1,)56 3 -77,5 }46.5 -31.12iJ -39 .375 13 
-62.5 13b,5 .. 31.761 -30 • ..::28 9 -77.5 169,0 -15.599 ... ~O.014 15 
-62.5 j47.5 -7,'H9 "'7.810 11 -77.5 191.5 018.511 ,o2 3 .2za 11 
-62.5 158.5 ),242 -6.985 9 .77.5 214.G -17.974 .;j9.759 9 
-62.5 169 •5 .. 1,588 _22.611 1 -77.S 236.5 -5.154 .. 5.444 20 
-62,S i90.5 -lI,780 _11.385 6 -77.5 259.0 .. 13.161 .. i3.?41 22 
.. 62.5 201.5 -9,322 _15.484 4 -77.5 281.5 8.196 6.275 9 
-62.5 212.5 _b,171 -8 0 391 3 -77.5 30".0 -2.090 "10.931 3 
-62,5 245.5 9.972 2.046 3 -77.5 326.5 .. 13.l9b -;1;.772 B 
-62.5 256,5 ... 2.615 -1l.i13 1 
-62.5 278.5 -.b69 _27.987 1 -82.5 20.0 -1.559 .. 1&455 13 
-62.5 289.5 6.331 6,785 15 -82,5 6'0.0 22,B2q 18 .915 13 
-62,5 300.0 3.,952 34.191 22 -82.5 ·100.0 18.744 i'l.155 9 
-62,S :UO.5 30,575 23 0 667 10 -82.5 140.0 .-17.,.91 -1 9 .812 14 
.. 62,S 321.5 Ib,451 22.'02 3 .. 82.5 180,0 -21.012 "21~101 20 

.. 82.5 220,0 .. 15.39b -1'4.633 9 
-67,5 6.5 13,675 6,888 6 -82.5 260,0 -5,805 _6.0S7 24 
-67,5 19 0 5 .1,153 -£..761 16 .. 8:=.5 390.u -13.P05 -lb.i7t 14 
-67.5 32,5 17 ,882 17.181 15 
-67,S 45.0 10,349 10.058 19 .. 87,S 60.0 .. 16.57Q -j4,]10 12 
"'~7.5 57.5 '2.700 38 •• 64 13 -87.5 180,0 -20.723 "19,577 15 
-67.5 70.5 20. 941 22.348 .3 -e7.5 3~O.0 .. 14.U37 -is.229 10 
-67.5 83.5 1U,84C; 14.429 16 
.. 67,S 96.5 2' ,110 22.066 18 
..,.67,"5 109 • 5 11,429 16,746 15 
.. 67.5 122.5 "'20,404 _20.206 10 
"~7.5 135.0 -11,610 .. 22".629 6 
"~7~5 147·,5 "15.327 -19.287 9 
-67.5 160.5 .9.630 -lo.c5.8 16 
"~7 .s j73.5 .... 7.136 _13.760 8 
"~7.5 j06.5 -9.372 -12.006 16 
"'~7.S 199.5 G19.936 .25.523 5 
-67.S 212.5 .. 0.686 ""22.266 2 
-67.5 225.0 -22.tH6 -25.826 4 
-67,5 237.5 -190149 _17.681 6 
-67.5 250,5 _5.HS ... 11.776 2 
-67,5 263.5 25.689 -In.425 z 
.67,5 276.5 -6.u62 -10.888 5 
-67.5 299.5 19,919 11.640 5 
.. 67.5 302.5 Ib,383 -4.023 1 

-7t;,5 8.0 -23.061 6.711 6 
-72,5 2 ... 5 ",463 3.859 7 
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5. DISCUSSION

Block anomalies as obtained from estimated residual anomalies (column headed

lI in Table 0) are preferred for several reasons. First, surface-gravity data are

augmented by the information contained in the reference field, the assumption, of

course, being that the reference field is a good representation of the geoid. Second,

the covariance function of the residual anomalies is nearly zero for T> 3°, so that

estimates depend only on nearby measurements; thus, the effect of ignoring measure-

d ments outside the block is reduced. Third, the residual anomalies are more nearly

stationary than are the original measurements. Figures 2 and 3 are typical of other

partitionings of the data.

Nevertheless, there is a serious objection to using these estimates in combination

with other kinds of data to solve for the coefficients of the earth's gravity field. The

block anomalies obtained from estimated residual anomalies do not represent only

information in the surface gravity data. This fact blurs the meaning of the weights

assigned to the anomalies and of the statistics comparing solutions with the anomalies

The problem would be magnified by iteration.
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