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FORE WORD 

It has long been realized, at  least since 1849, when Stokes published 
his classical memoir, “On the Variation of Gravity a t  the Surface of 
the Earth,”’ that the deviation of.the geoid from the spheroid has a 
considerable effect on the values of the gravity anomalies. If this 
effect has hitherto been neglected in practice, it  was either because of 
our ignorance of the actual amount of the deviation, or because the 
computation of the theoretical deviation, corresponding to any set of 
assumptions as to the distribution of matter, involved a great deal of 
labor. 

The present work is intended to facilitate the solution of problems 
involving the deviation of the geoid from the spheroid of reference, 
with especial reference to the intensity of gravity. It contains two 
essentially different sets of tables, one set in part IV giving values of 
the function proposed by Stokes for determinin the form of the geoid, 

ing the effect on the form of the geoid of various distributions of matter 
and the consequent effect on gravity a t  the geoid surface, which is 
necessarily our surface of reference, since elevations determined by 
spirit leveling are referred to the geoid and not to the spheroid. 

These latter tables are arranged in two sets: (1) the “Fundamental 
Tables” in part I containing both the deformation of the geoid and its 
resultant effect for masses of unit density; the tables are of the same 
type as those of Cassinis and Dore * for the direct effect; and (2) a 
“special” isostatic reduction table of the effect of the deformation on 
gravity in part 111, in the form used by Hayford for the isostatic 
reduction tables for the direct effect? 

Tables for Stokes’ functions (functions allied to the one actually 
given by Stokes himself being included in that designation) were 
published by Schumann.’ The tables here given were enlarged from 
those of Schumann by interpolation with second differences and those 
of higher order so as to reduce the tabular interval to a more conven- 
ient size and, when necessary, by independent computation for the 
same purpose. These tables of Stokes’ functions were included in 
t& volume somewhat as an afterthou ht  and are placed in part IV. 
heaviest labor is that devoted to the computation of general or 
fundamental tables of the Cassinis type for the warping of a level 
surface corresponding to assumed distributions or transfers of mass. 

and of allied functions, the other set affording t gh e means of determin- 

, A large part of this publication and t % e portion requiring by far the 

1 ”mmactlons of the Cambridge Philosophical Society, vol. 8, p. 672, or Mathematical and Physical 

T h k  tab& were issned in preliminary form.for the Lisbon meatlng of the Internation(l1 A s s e t i o n  of 
Geodesy, Se tember 1933. and eopies were dlstributed to various geodesfits and geodetic institutions. A 
dehitive edtion is expected shortly. 

8 $ea report by Hayford to the International Geodetic Assodation at London in 1909, printed as pp. 365- 
389 of vol. 1 of the Report of the Sixteenth General Conference of the International Geodetic Assoelation. 
The tables for the direct effect are given in U .  5. Coast and Oeodetlc Survey S cia1 Publication No. 10, 
The Effect of Topogra hy and Isostatic Compensation upon the Intensity of G v i t y  by John F. Hay- 
ford and William Bo&. A revised table for one of the monas and several tables for Eon& divided into two 
parb are given In Special Publication No. 40 Investigations of Oravity and Isostasy by Willlam Bowie. 

4 R Schnmann Oeoidabstande riach der ’Formel von Stokes bei scbematIschen bchwmbelegangen. 
Bf&herIchte der kaiwlicben Akademie der Wissenschafter in Wien. Mathem.-Naturw. Kl. vol. 120. 
Abt. I& p. 1655. 

papers VOI. II P. iai .  

0 



VI FORE WORD 

No special assumption regarding the distribution of mass, such as 
that of isostatic compensation, underlies these tables. The primal 
purpose of the general or fundamental tables was the computation of 
the special isostatic tables that follow them; the computation of the 
general tables seemed the easiest intermediate step, even if only the 
special isostatic tables for a articular depth of compensation were 

of being adaptable within their range to any depth of isostatic com- 
pensation and to any type of isostasy; or even to no isostasy, to 
undercompensation and to overcompensation. 

The level surface that naturally interests us most is the geoid. 
The warping computed from the special tables that follow the funda- 
mental tables when applied to the spheroid gives what the Survey of 
India calls the isostatic geoid. This robably in most regions approxi- 

ness of the theory of isostasy, the warping subtracted from the actual 
geoid should give the spheroid and enable gravity observations to be 
reduced from the geoid to the spheroid. If the hypothesis of isostasy 
is not correct in precisely the form assumed-and it  can hardly be so 
for every part of the globe-the warpin subtracted from the actual 

enables gravity observations to be reduced to this new geoid, which is 
a level surface consistent with the assumed isostatic redistribution of 
mass. If the hypothesis of isostasy is true in precisely the form 
adopted, the compensated geoid is identical with the spheroid. 

The Survey of India believes that the theory of isostasy does not 
apply very well to India, but nevertheless recommends that the com- 
pensated geoid be used for the practical reason that it gives a more 
regular variation of the gravity anomalies. In any case the use of 
the compensate; geoid, whether or not it be the spheroid, or a close 
approximation to it, is a theoretical necessity. Unless the observa- 
hons are reduced to the com ensated geoid or to some level surface 

homogeneous and sound conclusions cannot be drawn from them. 
The importance of the difference between the actual and the com- 

ensated geoid, or between the actual geoid and the spheroid, has 
fee, recognized almost from the beginning. A list of those who 
have discussed the matter a t  more or less length would be large1 a list 
of those most eminent in theoretical geodes : Stokes, Bruns, 6larke 

Helmert and others have made interesting calculations for ideal 
cases rovghly approximatin those of nature, but the labor involved 
was great. It remained for sr. Bowie, Chief of the Division of Geod- 
esy of this Survey, to suggest that something more practical be done 
to reduce the labor and to make the assumptions adopted correspond 
with sufficient accuracy to the facts of nature. The question had 
been repeatedly discussed a t  the meetings of the avity committee 

the necessary tables was referred to Dr. Bowie, who arranged to have 
the work done in his division, the Division of Geodes of the United 

C. H. Swick, Chief of the section of Gravity and Astronomy. The 
present tables are the result. 

wanted, and the fundamenta P tables have the additional advantage 

mates the actual geoid. Conversey, P 

geoid gives what the Survey of India ca f 1s the compensated geoid and 

again assuming the correct- 

consistent with the assume a distribution of matter, they ax0 not 

Helmert, Bowie, Hopfner; the list might 7l e extended a t  pleasure: 

of the International Association of Geodesy. Fina T y the problem of 

States Coast and Geodetic Survey, under the genera 7 supervision of 



FOREWORD VII 

The immediate occasion for the reparation of these tables was the 

the values of avit a t  sea observed by Vening beinesz. Since the 
theoretical vaces ofgravity are based on the standard mathematical 
spheroid) the fact that the geoid, the surface to which observed 
values of gravity are referred) is probably lower than the spheroid 
over the oceans and above it over the continents results in a syste- 
matic discrepancy between the sea and land anomalies. The special 
tables in this publication make it possible to derive for any given 
point the difference in gravity between the two surfaces. The theory 
of isostasy was used as a basis in computing the tables. 

The formulas used for the actual computation and the methods 
used in applying them are explained on pages 3-10. The fundamental 
tables (pp. 15-51) involved rather heavy and intricate computa- 
tion. The preliminary computations and the laying out of the work 
were nearly all done by the junior author. The remainder of the 
actual computations was done chiefly by a field party in New York 
City (R. L. Pfau in charge) under the immediate direction of Earl S. 
Belote. 

The special isostatic tables (explained on pp. 67-68)) used, for 
instance) in reducing the observations of Vening 'Meinesz) were com- 
puted from the fundamental -tables in the Washington ofice of the 
Survey by or under the immediatii direction of the junior author. 

desirability of applying what may E e called the " eoid" corrections to 



TABLES FOR DETERMINING THE FORM OF THE 
GEOID AND ITS INDIRECT EFFECT ON GRAVITY 

EXPLANATION OF THE TABLES 

There are four sets of tables published h the main section of this 
volume: In  part I, Fundamental Tables, are given in the form used 
by Cassinis and Dore (see reference, p. v), the deformation of the 
geoid and its effect on gravity for masses of unit density; in part 11, 
Densit of Compensation for Computing Special Bowie Tables, are 
given C T  ensities for land and water, both for a 96-kilometer depth of 
compensation and for a 113.7-kilometer depth of compensation; in 
part 111, Bowie Isostatic Reduction Tables, are given tables in the 
Hayford form (see U. S. Coast and Geodetic Survey Special Publica- 
tion No. 10, pp. 30-43) for the isostatic reduction of the effect of the def- 
ormation of the geoid for a depth of compensation equal to 96 kilo- 
meters; and in part IV, Determination of the Geoid from Gravity 
Anomalies, are iven tables for Stokes: functions. Each set of tables 
is described in jetail in the part in whch it occurs. 

In  parts I and I11 the zones used are the Hayford zones defined 
in Uruted States Coast and Geodetic Survey Special Publication No. 
10, page 18, with the one exception that in lace of the zones from A 

for its boundary the outer boundary of zone G, and which, therefore, 
includes the areas of all the zones beginning at  the station and extend- 
ing outward to include zone G. 

The division into smaller zones, for which tables are given in Coast 
and Geodetic Survey Special Publication No. 40 (see footnote, p. v), 
although sometimes needed for calculating the vertical component, 
would have been needlessly burdensome when applied to these tables. 
For the same reason Hayford's original zone 0 was not subdivided ' 
in the tables published. However, the fundamental tables for all 
the subdivided zones were computed and are available at  the office 
of the United States Coast and Geodetic Survey. 

The tables for density of compensation are 8 in number, 4 for each 
depth of compensation assumed. Two of these are for land compart- 
ments, one when the elevation is given in kilometers, the other when 
it is given in feet and the remaining two are for ocean compartments, 
one when,the depth of compartment is given in kilometers and the 
other when$ is given in fathoms. 

These tables were placed in part I1 between the fundamental tables 
and the 'Bowie isostatic reduction tables, because the tables for the 
de th of compensation of 96 kilometers were used in forming the latter 

tables would be used frequent1 in connection with the fundamental 

out to G, there has been substituted a sing 'I e zone or cap which has 

ta  t IPS and, furthermore, because of the probability that these density 

tables in the application of the s atter to gravity problems. 
1 Bee Bnlletin OeodBSique. No. 36 (1930). pp. 202-213, Isostatic Reduction Tables for 60 new Eqnal- 
h Zona, 01 a d  Os, h t o  which ZORE 0 b mbdivided. 

1 



2 U.8 .  COABT AND QEODETIC SURVEY 

In  addition there are five minor tables of miscellaneous data which 
have been placed in an appendix. These tables of data wil l  be useful 
in extending the scope of the fundamental tables and the Bowie 
isostatic reduction tables or in making additional investigations. 

Table 12, page 119, contains the radii defining the Hayford zones 
expressed as angles in degrees, minutes, and seconds of arc, and the 
logarithmic and natural sines, cosines, and tangents both of the angles 
bud of the half angles. This table has data necessary for formula 

Table 13, page 122, contains the logarithm of the coefficients of 
the power series (equations (2) and (5), pp. 4, 5). 

Table 14, page 123, contains, for values of h between +lo  kilo- 
meters and -15 kilometers and between -80 kilometers and -130 
kilometers, the following data: Ten-place logarithms of -; seven-place 

logarithms of R= 1 +- ; and the numerical value of 4aZ lBol =h2R. 
This table applies primarily to the approximate formula (lo),  but 

the logarithmic values of - will be of use in the computation by the 
other formulas. 

Table 15, page 125, contains the numerical values of the powers 
h of a, for h = 1, 2, . . . 6 kms. From these values the values of the 

powers of a for any value of h may be obtained by a simple multi- 
plication. The values in this table are useful when the computation is 
to be done by machine and not by logarithms. 

Table 16, pa e 125, is a convenient table for. converting fathoms 
and feet into k fi ometers and was designed to facilitate the use of the 
fundamental tables when the depths and heights are expressed in 
fathoms and feet, respectively. 

(2) to (5), ( 8 )  and (9). 

h 
a 

2h 
3a 

h 
a 

h 



PART I.-FUNDAMENTAL TABLES 

GENERAL STATEMENT 

These tables consist of three columns for each zone. Colurpn 1 
contains the argument h, the. elevation above or depression below 
the station in kdometers, positive values denoting elevations. above, 
negative values depressions below the station. The range is from 
h=+10 kilometers to h=- l5  kilometers and from h=-80 kilo- 
meters to h=-130 kilometers, inclusive. Column 2 contains the 
value of H, the deformation of the geoid, in centimeters, for each 
value of h. In column 3 on the same horizontal line is the value of 
Azg, the resultant Bowie effect of this deformation in units of the 
sixth decimal place of gals. 

The values of H and Ad in the table are proportional (but with 
different constant factors of proportiona!ity for: H and .A2q, respec- 
tively) to the potential V of a mass of unit density covering the zone 
and extending from the level of the station upward or downward to 
a distance h, positive values of h indicating elevations above the level 
of the station, negative values of h indicating depressions below the 
level of the station. 

The first stage of the computation consisted of the calculation by 
means of various formulas of a uantity. N prqportional to the poten- 

of proportionality necessary to convert N into H and A d ,  respec- 
tively. 

In the formulas for the Newtonian potential and in the factors of 
proportionality for Azg and H certain assumptions have been made 
and certainkconstants adopted. 

The mean radius of the new International Ellipsoid, 6,371.2 kilo- 
meters, was adopted and is represented by a. The earth was assumed 
to be a perfect sphere and the difference between the equatorial and 
polar radii of the ellipsoid was ignored as well as the elevation of the 
station, the radius from the center of the earth to the station being 
assumed constant and equal to 6,371.2 kilometers. The effect of 
neglecting the ellipsoidal form of the earth is practically negligible 
within the limits of the accuracy desired. 

k=6.670X10-8 c. g. s. units is that of P. R. He 1. 

tial V. The second stage was t B e multiplication of N by the factors 

The constant of gravitation adopted, namely 

(Bureau of Standards Journal of Research, vol. 5, Decem .El er 1930.) 

by one method against those found by another. !r wo formulas are 

FORMULAS 

Four different fohulas  were' used in computing the Newtonian 
potentip1 V. The choice of a formula was dlctated partly by con- 
venience and partly by the desirability of checkin theresults found 

3 



4 U. 8.  COAST AND GEODETIC SURVEY 

taken from Bulletin GQodQsique No. 26 (1930), namely, 0 a power series 
formula (27d-e-f) page 155, and (11) a closed formula (2Sc) pa e 158. 

in a letter, and differing from (2Sc) in appearance only, is the third 
formula. The fourth formula (IV) is an approximate formula used 
only for the zones close to the station. 

@=angular radius of cap 
h=distance above or below level of the station, positive values 

A closed formula (111) based on a formula communicated by cf: assinis 

In formulas (I), (11), (111) 

denoting distances above ; negative, distances below. 

FORMULA (1) 

The power scries (27d) in full is 

V= f 4skpa2[ & Bo +Bl( k) +Bz(k) + . ..] 
Omitting the term Bo and the factor r k p ,  the form used in the 

computation is 

N=4ufB1(~) + B2( :>’+. . .] 
The formulas for the coefficients of the power series (I) in terms of 

a=sin - are given on page 5. The first seven were taken with slight 
changes fromBulletinGQodQsi ue,No. 26 (1930),p. 155. Theremaining 
terms BgJ Bo, Blo B,, B,,, Blaiave been derived since the publication 
of the above buhetm by means of formula (27f), an expression for 
B, in terms of the derivative of the zonal harmonics, and by means of 
the new formula (4) discussed below. 

e ... 
2 

This formula a (27f) is 

(3) 
( - 1 ) y l  -a”>(2a(n- 1)Pn-&)  - (n--3)P’,-,(a)] 

Bn= 2”-1a”4n(n-l) (n-2) (n-3) 

Here the P’s represent zonal harmonics (Legendrians).’ The deriv- 
atives, or primed P’s, occur naturally because of the way in which the 
formula was on inally deiwed, but it is obvious that B,  ma be 

because there are sunple relations between these functions and their 
derivatives. Since the zonal harmomcs are polynormals in a, the 

expressed direct P y .in terms of the zonal harmonics themse T ves, 

There la a misprint in (270 Bulletin Gbdtaique No. 28. 
For formulas and numeridtablea for zonal and spheriCal harmonica extended to high degreas and h h 

orders 888 0. PrBvost: Tables de fonctions sph6riquea et de leura fntegrales pour calculer lea coef8clenta~u 
develdppement en s&ie de polynomea de Laplace d’une fonction de deux variables indBpendantea. Paris 
and Bordeaux. 1W. 



GEOID AND GRAVITY TABLES 5 

coe5cients of which follow fairly simple laws, it has been found possi- 
ble to express B, directly in terms of a; after various transfoimations 
there is found 

(- l)"-a(l -2) [1.3*5 ... (2n- 7)][3."-'+ (n- 4) (-n+ 1 1 ) an--) 
2"-1a"-2n! 2(2n-7) B,= 

(- 1)'(n-4) (n- 5). . . (n- 2r) [ (27- 5) n+27+ 7]an-2t-1 + 2'-l(7-1) !(2n-7) (2n-9) ...( 2n-2r-3) 

where T is the number of the term; r 3 2 .  
Formula (4) con- 

tinues until 2 r + l i n .  Hence when n is even, the exponent of a in 
the last, term of the series will be unity. But if n is odd, the exponent 
of a in the last term will be zero. 

Formulas (3) and (4) apply only when n 3 4 .  

Formulas for the wejicienk 

B l = + a = + ~ h -  2 
e 

1-2 
B4= +- 64a 

B, (1 - 2 2  - 7a') 
B7=+ 1 1 z f f 4  

B4 (3.- 2 2  - 9a4) 
256d Bg= - 

(5) 

B4(5--55d+ 15cu'+99cp) 

B4 (25 - 11 524- 11 CY'+ 143d) 

B4 (7 - 1 68 d + 462 Ci' - 42 9 2) 

46082 Bo= -- 

&o= + 
Bii=+ 

102402 

450562 
B4 (49 - 47 6 2 + 9 1 Oar4 + 52 d-  663 d) 

983042 Biz=- 
B4 (21 -861d+4914~'-7098C-663aP+4199ar'0 

851968~~'' Bia= - 
At the end of this volume, table 13 gives the logarithmic vdues 

of the B's out to Bl, correspondmg to the various values of a, begin- 



6 U.  8 .  COAST AND GEODETIC SURVEY 

nin with the outer radius of zone K and extending out to the anti- 
PO es. 

The closed iormula ( 2 8 ~ ) ~  in its complete trigonometric form, when 
rearranged, becomes: 

FORMULA (n) (LAMBERT) 
(f 

.V= f xlcp a2 sin2 e sin e sec3 t,b2+cos e tan #2 sec +* I [E 
( $)I-[$ sin e sec3 +l + x l o g , ,  tan Go+- 

COS e 

( :.);I COS e +cos e tan +l.sec + l + ~ l o g l o  tan 4 5 O + - 1  

e where tan +2=tan - 2 
e h  and tan #l=tan -+- 2 a sin 0 

M, following the usual custom, represents log,&, ,the modulus 
of the common logarithms. 

Then in symbolic notation equation (6) becomes: 

V= f r k p {  a2 sin2 e(f(0,O) -f(e,h)] &44a2&} 

2 COS e 
(7) 

wheref(B,h)=3 sin e sec3 ++cos e tan $ sec #+, log,, tan 
e h  with tan #=tan 3 + a e -  

Then by omitting the term in Bo and the factor r k p ,  as we did before, 

(8) 

Since j(e,o) depends only on functions of the constant angular 
radius of a zone, i t  needs only to be co-mputed once for that radius. 

In all the formulas, since the potential 19 positive for all positive 
values of p ,  the value of N is positive. 

we have 

N= fa* sin2 e{ j (e ,o )  -f(e,h) } 

FORMULA (m) (CASSINIS) 

Cassinis' formula in the notation of the above formulas, i. e., 

- sin - =CY, after omitting the factor r k p  and the term equivalent to e 
2 

the Bo term of the other formulas, becomes 
8 There is a misprint in the formula (Z&) Bulletin OBodesique No. 28. p. 1%. The Icrmula should read: 

I r = * 4 r b a t ( S ~ ( e o s h r ~ - c o s h " l ) + ~ ( s i n h  @Y m h  6r-sinh 61 oosh 61) 

t y ( c - + , ) a & }  (W 
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where 

6 Table 12, page 119, gives data concerning 6 and and their sines, 
These data will be useful in the cosines, and tangents for all zones. 

computation by formulas (2) to (5), (8) and (9). 

FORMULA av, 
The approximate formula is: 

2h 
3a 

where 
c=the radius of the cap in linear unita 
R=1+- 

tan X= J A being an auxiliary quantity. T i T  

we have very near P y 

Since I h I represents the absolute value of h, tan X is always positive, 

This formula ap lies only to the zones near the station, for which 
and A is to be taken in the first quadrant. 

sin O=tan e=e in radians. 
Since V in formula (10) includes the term equivalent to 4aZBo then 

In other words to compare the results obtained by the use of 
equation (10) with those obtained by the use of any of the other 
formulas for N,  for the same cap and the same values of h, it is neces- 
ssry to increase the results obtained from (10) by the absolute values 
of 4aZBo corres onding to the values of h used. 

If R=l+-  were put equal to unity and the small term 

tan (45'-k) were omitted, the remaining terms would be pro- 
portional to the Newtonian potential of a cylinder at the center of its 
upper or lower surface. The small term 5 h  tan ( 45O-- ;)and the 
factor R, therefore, represent approximately the effect of the curvature 
of the earth's surface. 

See table 14. 
2 R  
3a 
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In the computations the linear quantities were taken in kilometers 
in order to avoid excessively large numbers and the proper power 
of 10 was included in the constant factors by which N was multi- 
plied in order to obtain H or Alg. 

FACTORS OF PROPORTIONALITY 

The assumption commonly made is that the deformation, H, of the 
geoid due to 8 mass whose potential is V may be obtained from the 
equation: 

H=- V (12) 
9 

where g is the acceleration of gravity. 
This equation is subject to various limitations, which are discussed 

a t  length m Bulletin GBodBsique, No. 26 (1930), p. 158. When a level 
surface like the geoid changes its form by the shifting of matter, the 
real criterion for the ropnety of the statement that the new geoid 

volume of the two geoids.' 
Where the total mass of the matter connected with the two geoids 

is involved, the propriety of describing the new geoid as the old geoid 
deformed may be a matter of definition, but if the total mass be differ- 
ent in the two cases, then equation (12) does not apply to the calcula- 
tion of H except b arbitrary definition, and the value of A2g computed 

A ain if the shifting of mass causes a shift in the center o gravity 

neither does it apply to A2g by itself computed in the ordinary way 
from H. However, the combination of the direct effect Alg (the ver- 
tical pull of the masses considered) with A2g to obtain the total effect 
in gravity is not affected by a shift of the center of gravity, as Stokes 
showed in his classical memoir. Also see pages 71, 102, 103,105,108, 
and 109. 

is really the old geoi 1 deformed in a certain way is the identity of 

P in the usual way 9 rom such a value of H certainly does not a ply. 

of t % e whole system of masses, equation (12) does not apply to 22; 

CONVENTIONS AS TO SIGN 

In passing, something should be said regarding the convention as 
to the signs of A1g and A@. In the work of Hayford and Bowie A1g 
(the correction for abnormal vertical attraction) is applied to the 
theoretical value of gravity and is positive when the masses con- 
sidered produce an increase in the downward pull over the normal 
theoretical pull. With this convention the total correction Ag is 
given by: 

where A d  has the sign given it by the use of the tables in this publica- 
tion and the precepts accompanying them. 
On the other hand the European ractice is to apply the reduction 

to observed gravity. An excess of B ownward pull requires according 
to this convention an intrinsically negative correction. Ag and A1g 
are, therefore, given signs opposite to what they would have according 
to the practice of Hayford and Bowie. 

Aq = Aig- A d  (13) 

4A R Clarke Geodesy 
IO:  0: Stokes.' On the &&on of Oravitg at the Surface of the Earth. Mathematid and Physical 

pawrs. Vol. II, p. 1u. 
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If the reductions are applied, according to Euro ean usage, to 

of signs is different and for clarity we introduce additional notation. 
Let A'lg and A'g denote the direct effect and the complete effect, 

respectively, according to the prevailing European convention; then 

theoretical gravity, that is, ~n the reverse direction, t % e combination 

A'ig= -Alg 
A'g= - Ag 

We further ham 

A'g= A'ig+&g, (14) 

where Azg is the same quantity as before. It may therefore be derived 
from the tables and the precepts of this publication without change of 
sign. 

In any case the tables for H a n d  A2g are merely tables of the New- 
tonian potential of certain masses, apart from ,a constant positive 
factor differing for H and A2 The precautions due to a change in 

considered. Since in 
the total mass or a shift of t %' e center of gravity must be separately 

V= akpN (15) 

p represents unit density, and N contains aa, a being expressed in 
kilometers, then 

Under the same conditions to the same degree of approximation 
- 6g , the vertical gravity gradient (change in gravity per unit change 
6H 
in elevation) is 

which is positive because we consider the reduction as being downward 
through a distance H. 

The value of A, , the indirect reduction due to the deformation of 
the geoid, that is t%e effect of reducin ravity from the on nal ' eoid 
to a geoid warped through a distance Yis found by multip&g by 
the gravity gradient, that is 

or . A$=-- 2 n k N ( ~ ~ ) 6  a (c. g. 8. wits, or g h )  (19) 

the factor lo6 being introduced, since N was ohginally computed with 
the kilometer as the unit. 

The formula for g was found from the equation 

(20) 
4 

g = y b , a  

1705"-35---2 
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where p? is the mean density of the earth, which is assumed to be an 
exact ellipsoid of revolution, by the formula 

Pm=*&{ 1 +;m(l 2 +Tf+,,f')} 125 

where 
ge=acceleration of gravity a t  the Equator 
a,=equatorial radius. ' 

j =  the flattening (ellipticity) of the terrestrial ellipsoid 
m=ratio of the centrifugal force of rotation a t  the Equator to gravity 

a t  the Equator. 

BASIC NUMERICAL VALUE8 

For the International Ellipsoid: 

ao=6,378,388 meters 

297 
j= -  1 

g,=978.049 gals 
hence 

and 

From this it follows that 
g=982.03 

This gives a gravity gradient=0.0000030827 gal per centimeter of 
elevation. The value generally used is 0.000003086. Since the differ- 
ence is very small and in view of the approximations already adopted 
it seems hardly worth while to take this into account. 

We now have from the foregoing by computation 

log m = 7.54 005735- 1 0 

p,=5.5168 g/cm3 

H (centimeters)=2.1337787 N (22) 
A2g (in gals)=65.778575 NXlO-' 

Since the computed value of N in the table pertained to the outer 
radius of a zone, it was necessary first to obtain the N for a zone by 
subtracting the N computed for the outer radius of the preceding 
zone from the N com uted for the outer radius of the zone in question. 

from the values of N for the zones by multiplication by the proper 
factors. Intermediate values were interpolated using second differ- 
ences' where necessa . The seventh decimal lace of als and 

were complete, then one set of tables was formed for H and another 
for A d  with the values rounded off to one less figure. In  these tables 
for zones from A to L, inclusive, between h= -10 kilometers and - 15 
kilometers, the values of H and A d  are given for each tenth kilometer 
value of h, and for each one kilometer value of h from h= -80 kilo- 
meters to h= - 130 kilometers. In the remaining zones from M out 
to the antipodes, between h= + 10 kilometers and h= - 15 kilometers, 
the values are given for each one-hundredth kilometer value of h. 
Between h=--80 kilometers and h=--130 kilometers the values of 

The value of H an c f  A2g in the fundamental tables were now obtained 

the second decimal p Y ace of centimeters were he P d until t E e tables 
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If the reductions are applied, according to Euro ean usage, to 

of signs is different and for clarity we introduce additional notation. 
Let Atlg  and A'g denote the direct effect and the complete effect, 

respectively, according to the prevailing European convention; then 

theoretical gravity, that is, m the reverse direction, t l e combination 

A'lg= - A,g 
A'g= - Ag 

We further have 

where A2g is the same quantity as before. It may therefore be derived 
from the tables and the precepts of this publication without change of 
sign. 

In any case the tables for H and A2g are merely tables of the New- 
tonian potential of certain masses, apart from a constant positive 
factor differing for H and A2 The precautions due to a change in 

considered. Since in 
the total mass or a shift of t 9; e center of gravity must be separately 

V= TkpN (15) 
p represents unit density, and N contains aa, a being expressed in 
kilometers, then 

H =  @ ( I  0)10 (centimeters) (16) ' 9  
Under the same conditions to the same degree of approximation 

6g the vertical gravity gradient (change in gravity per unit change sH ' 
in elevation) is 

which is positive because we consider the reduction as being downward 
through a distance H. 

The value of As , the indirect reduction due to the deformation of 
a1 eoid 

to a geoid warped through a distance gis found by m u l t i p g g  !%I by 
the gravity gradient, that is 

the geoid, that is t Yl e effect of reducin ravity from the on 

or A$=- 2nkN(10)6 a (c. g. 8. uriits, or g&) (191 

the factor lo6 being introduced, since N waso&nally computed with 
the kilometer as the unit. . 

The formula for g waa found from the equation 

(20) 
4 

g = T k p  ma 

1705"-3+2 



10 U.S. COAST AND GEODETIC SURVEY 

where pm is the mean density of the earth, which is assumed to be an 
exact .ellipsoid of revolution, by the formula 

where 
g,=acceleration of gravity a t  the Equator 
ao=equatorial radius 
f = the flattening (ellipticity) of the terrestrial ellipsoid 
m=ratio of the centrifugal force of rotation at  the Equator to gravity 

a t  the Equator. . 

BASIC NUMERICAL VALUES 

For the International Ellipsoid: 

ao=6,378,388 meters 
1 

j=L 
297 

g,=978.049 gals 
hence 

and 

From this it follows that 
g= 982.03 

This gives a gravity gradient=0.0000030827 gal per centimeter of 
elevation. The value generally used is 0.000003086. Since the differ- 
ence is very small and in view of the approximations already adopted 
it seems hardly worth while to take this into account. 

We now have from the foregoing by computation 

log m=7.54005735-10 

p,=5.5168 g/cm3 

H (centimeters) = 2.1337787 N (22) 
A d  (in gals)=65.778575 NXlO-' 

Since the computed value of N in the table pertained to the outer 
radius of a zone, it was necessary first to obtain the N for a zone by 
subtracting the N computed for the outer radius of the preceding 
zone from the Ncomputed for the outer radius of the zone in question. 

The value of Hand A2g in the fundamental tables were now obtained 
from the values of N for the zones by multiplication by the proper 
factors. Intermediate values were interpolated using second differ- 
ences' where necessa . The seventh decimal lace of als and 

were complete, then one set of tables was formed for H and another 
for &g with the values rounded off to one less figure. In these tables 
for zones from A to L, inclusive, between h= - 10 kilometers and - 15 
kilometers, the values of H and A d  are given for each tenth kilometer 
value of h, and for each one kilometer value of h from h= -80 kilo- 
meters to h= - 130 kilometers. In the remaining zones from M out 
to the antipodes, between h= + 10 kilometers and h= - 15 kilometers, 
the values are given for each one-hundredth kilometer value of h. 
Between h=--80 kilometers and h=-130 kilometers the vttlues of 

the second decimal p 7 ace of centimeters were he P d until t E e tables 
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H and A2g are given for each one-tenth kilometer value of h." 
the tables just described the set of tables in part-I was derived. 

11 

From 

USE OF THE TABLES 

The potential V of a mass and the quantities Hitnd A2g, whch are 
proportional to V ,  are all positive for positive density. There is no 
question of upward or downward pull of a given mass, m there is in 
the Cassinis tables for the direct effect. The precepts for using the 
tables for H and A2g differ, therefore, from those for using the tables 
of Cassinis and Dore. The following precepts apply only to the 
tables for H and Azg. 

As was stated previously, the tables give a quantity proportional 
to the potential of a mass extending from tfhe level of the station to 
a level h above or below the station. For a level above the station 
h is positive, for a level below, negative. Let h, and hz be two heights, 
positive or negative, reckoned from the level of the station, repre- 
senting the levels bounding the mass in question, the lateral extent 
of the mass being determined by the zone considered. Let hz corre- 
spond to the upper level, and hl to the lower level of the-mass. Then 
letf(hl) andf(hz) be the quantities taken from the table either for H 
or A2g with the arguments hl and h, respectively. There are three 
cases to be considered. 

The quantity 
sought from tables is 

Case I.-Both hz and hl positive, hence hz>hl. 

f (hz ) ---f(hl). (23) 

Case IL-With ha positive and hl negative, the quantity sought' is 

f(M +f(hl). (24) 

Here hz>hl, but lh,l<lhl. Case III.-Both ha and hl negative. 
Then the quantity sought will be 

The results of cases I, 11, I11 are, of course, for masses of unit 
If a density other than this is assumed for a mass, the density. 

results must be multiplied by that density. 
EXAMPLE I 

[Zone 17, Aag (10)O for unit density] 
CASE I 

+5  +4  
+ 1  0 

333 0 -- 999 -- 

I h (km)= f 8  ' 
hl (km)= +4 

f (hi) 1,332 

6 These tables are on Ble In mmnscript form at t4q U. 8. Coast and Geodetic Survey, Washhuton. D. C., 
and may be consalt@ by anyone tnterasted. 
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hz (km)= + 3  
hl (km)= -1 

f (hz) = 999 
f (hi) = 333 

1,332 f (hz) +f (hi) = 

U . S .  COAST AND GEODETIC SURVEY 

+ l  1 -8 + 2  
-2 -3 

666 333 j 
665 998 1,330 

1,331 1,331 1 1,330 

I 

I 

I I I 

ha (km)= 
hl (km)= 

- 1  I -2 -3  -4 
-5 I -6 I -7 I -8 

' 333 I 665 1 998 1 1,330 
1,663 1,995 2,327 2,659 ___ --I-- 

1,330 1 1,330 1 1,329 / 1,329 

-5 
-9 

1,663 
2,991 

.1, 328 

The thickness of the mass is the same, 4 kilometers in each of the 
above instances, while the elevation of the station vanes with refer- 
ence to the elevation of the mass. In case I the mass is above the 
station; in case I1 the mass is partly above and part1 below the sta- 

the station level. In case 111, the mass is entirely below the level of 
the station. Yet the greatest variation in the values of A2g is only 
4 units of the sixth decimal place of gals. In other words, the eleva- 
tion of the station appears to exert very little influence on the results. 

tion except in the one instance where its upper leve T coincides with 

EXAMPLE Il 

To compute the indirect effect of topography and isostatic com- 
pensation (Ag) for zone N as a water zone, 5 kilometers deep, with 
the station at  sea level, and the depth of compensation 96 kilometers 
below the surface of the lithosphere. 

Topography.- 
Sincef(hz)=O, this may be either case I1 or case 111, that is, we 

have either 

h=O, hl=-5 km, density =--1.643. 

f(h) +f(hd or f (hd  -f(ha) = 2641 X lo-' gal. 

Hence topographic effect=2641 X (-1.643)XlO-'= -.004339 gal. 

Compensation.- 

Case I11 applies here: 

h=-5 km, hl=(-5-96) km=-101 km. 

f(hl)-f(ha)= (43726-2641)X10-6 gal=41085XlO-' gal. 

Density of compensation for 5 km depth= + .08694. See table 3. 
Hence compensation effect=41085X (+.08694) X lo"= +.003572 

Ad=resultant effect=-.004339+.003572= -.000767 gal. 
gal- 
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To compute the indirect effect of topography and isostatic compen- 
sation (A,g) for zone N as a water zone of 5 km depth with station 
2 km above sea level. 

Topography.- 
density= -1.643. 

Case I11 applies: 

EXAMPLE Ill 

&=-2 km, hl=(-2-5) km=-7 km, 

J(h,)-f(h)= (3694-1057)X10-6=2637X10-6 gal. 

Hence topographic effect=2637X (-l.643)X10-6= -.004333 gal. 

Compensation.- 

Case I11 applies: 

h,=\-7 km, hl=(-7-96) km=-103 krn. 

f(hl)--f(&)= (44349-3694)X lo-" gt11=40655X10-~ gal. 

Density of compensation for 5 km depth=+.08694. See table 3. 
Hence compensation effect = 40655 X (+.08694) X lo-" g a l a  

+.003535 al. 

EXAMPLE I V  

AZg=resu 5 tant effect=-..004333+.003535=-.000798 gal. 

To compute A2g for zone N as a land zone with an elevation of 5 km 

Topography.- 

Case I11 applies: 

Topographic effect=2639X2.67X +.007046 gal. 

and with the station 1 km above the zone. 

density =2.67. 
&=-1 km, hl=(-1-5) km=-6 km, 

f(hl) --J(h,) = (3 168 - 529) X 1 Oa= 2639 X 1 0-e gal. 

Compensation.- b=-l km, h1=(-1-96) km=-97 km. 
Case I11 applies: 

Density of compensation for 5 km elevation= -.14107. See table 2 
Compensation effect=41925X (-.14107)X10-"=-.005914 gal. 
Alg=resultant effect= +.007046- .005914= + .001132 gal. 

To compute A29 for zone N as a land zone with an elevation of 5 

Topography.- 

Case I1 applies: 

Topographic effect=2642X2.67X + .007054 gal. 

f(hl)--f(b)= (42454-529) X 10-'=41925X lo-" gal. 

EXAMPLE V 

kilometers and with the slation 1 kilometer below the zone. 
h,=+1 km, hl=-4 km, density=2.67. 

. f (&)+f(h~)= (529-t-2113) X 10-6=2642X lo-" gal. 

Compensation.- &=+1 km, &=(+1-96)/km=-95 Bm. 
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Case I1 applies: 

f(ha)+f(hl) = (5294-41 805) X 10-'=42334X lo-' gal. 
Density of compensation for 5 km=--.14107. 
Hence compensation effect=42334X (-.14107)XlO-'= -.005972 

A,g=resultant effect= t.007054-.005972= +.001082 gal. 
In the examples A2g has been dealt with exclusively. 

See table 2. 

gal. 

However, it 
k obvious that values of H could have been obtained in a similar way 
from the tables. 

EXTENSION OF TABLES 

Should anyone care to compute the deformation of the geoid and its 
indirect effect for the interval between h= - 15 km and h= -80 km, 
there are given in the appendix certain tables of data that will expedite 
the work. For instance, the logarithms of the coefficients of the 
series formulas (2) and (5) are given in table 13 for each zone from 
zone K out to the antipodes. Also there is given a table of the angular 
radii of all the zones. These angles and their half angles are given 
along with their natural and logarithmic sines, cosines, and tangents. 
These data will be of service in computing by either Cassinis' formula 
or the closed formula. 

For zones close to the station the ap roximate formula (10) may be 

can be used for all of the zones. The are, accordingly, extremely 

(2) is well adapted for computations in the outer zones, where i t  will 
rapidly converge. In the zones closer to the station, however, the 
convergency will have to be reckoned with. 

For the results of the power series (2) to be even theoretically 
convergent the ratio of h to the linear chordal radius must be nu- 
merically less than l ; for practical computation, however, the ratio 
must be numerically less than K ,  at  the very least, and preferably 
less than %. The expression for the linear chordal radius is 2a sin %e. 
Below is a table giving the approximate values of the chordal radius 
for several zones and the maximum values of h that may be con- 
veniently used for these zones in the power series (2). 

used to advantage. The closed formu P a (8 )  and Cassinis' formula (9) 

useful for checking the results of other 9 ormulas. The series formula 

Kilomctna 
12 
19 
29 

188 
480 
642 

Kilomdns 
f 3  
*I 
*l 

*47 

*leO 
*im 

The above shows that the power series formula cannot be used 
in the zones near the station, and that the use of this formula is 
limited to certain values of h up to and including zone 13. Begin- 
ning with the outer radius of zone 12, the formula may be employed 
for all values of h that are likely to be used. 



QEOID AND QRAVITY TABLES 15 
EXPLANATION OF TABLE I 

Although the following table has already been completely ex- 
plained in the preceding text;it seems advisable to repeat here some 
of the essential facts. 

Zones A to G have been combined into a singlezone or cap because 
the corrections are too small to justify the use of individual zones. 
Factors for use in deriving the mean elevatio3of this cap from the 
mean elevations of the individual zones will be found on page 72. 

The interpolation interval has been varied throughout the table 
to conform somewhat with the size and rate of change of the 
corrections . 

The table is based on unit density throughout. If it is used 
in preference to the special Bowie isostatic reduction table, table 
10, factors must be used to take account of the actual densities 
involved. 

In  the first column is given h, the mean elevation of the zone, 
in kilometers. In the second column is given H ,  the deformation 
of the geoid, in centimeters. In the third column is given A2g, 
the effect of the deformation of the geoid on gravity, in units of the 
sixth decimal place of gals. All values given in table 1 apply to the 
entire zone, not to a compartment, as in table 10. 

Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE 
GEOID AND ITS EFFECT ON GRAVITY' 

'Zones A-G 
IXnner radius. 0 meters: outer radius, 3,524 meters1 

Cm 
-80 
-81 
-82 
-83 
4 4  
-85 

- 
h 

km 
+lo. 0 
+9.6 

+8. 5 
+8.0 
+7. 5 
+7.0 
+6.5 

4-60 
+5.5 
+5.0 
+I 5 
+I 0 
+3.6 
+3.0. 
+2 9 
+2 8 
+2 7. 
+ 2 6  

4-2 5 
+2 4 
+2.3 
+2 2 
+2 1 

+2 0 
+L 9 
+l. 8 
+l. 7 
+I. 6 
4-1.5 
4-1.4 
+l. 3 
+l. 2 
+l. 1 

- 

+9., 0 

em 
113.5 
113.8 
114.1 
114.4 
114.8 
116.1 

55.4 
53.9 
G2.3 
50.5 
48.7 

46.7 
44.6 
42. 3 
39.8 
37. 1 

311 
30.8 
30.1 
29.4 
28.7 
27.9 

27.2 
28.4- 
25.6 
24.8 

23.1 
222 
21.3 

19.4 

18.4 
17. 4 
16.4 
15.3 
14 2 

1. e 

24. 3 

-86 
-87 
-88 
-89 
-90 

-91 
-92 
-93 
-94 ' 
-95 

iii 
166 
161 
156 
150 

144 
138 
130 
123 
114 

105 
95 
93 
91 
88 
86 

84 
81 
79 
76 
74 

n ca 
66 
63 
Bo 

57 
54 

47 
44 

m 

115.4 
115.7 
115.9 
116.2 
116.5 

116.8 
117.1 
117.4 
117.6 
117.9 

-- * I H  

-96 
-97 
-98 
-99 
-100 

118.2 
11R.4 
118.7 
119.0 
119.2 

-104 
-105 

-108 
-107 
-108 
-109 
-110 

-111 
-112 
-113 
-114 

123.2 
:12QS 

. 123.7 
121.Q 
121.2 
121.4 
12l.7 

121.9 
1221 
1223 
1226 

- 
Atg 

palsXlO" 
- 

350 
351 
352 
353 
354 
355 

355 
356 
357 
358 
359 

360 
361 
362 
363 
364 

364 
365 
3fM 
367 
388 

368 
369 
371) 
371 
371 

372 
373 
374 
374 
375 

376 
378 
3 n  
378 

(Continued on p. 16) 
I arplanatlon 011 pp. 8 aud l6. 
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Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE 
GEOID AND ITS EFFECT ON GRAVITY -Continued 

Zones A-G-Continued 
[Inner radius, 0 meters; outer radlus; 3.620 meters] - 

h 
- 

Lm 
+1.0 +. 9. +. 8 +. 7 +. 0 

+. 6 +. 4 +. 3 +. 2 +. 1 
. o  

-. 1 -. 2 -. 3 -. 4 
-.5 

-. 0 -. 7 -. 8 -. 9 
-1.0 

-1.0 
-1.1 
-1.2 
-1.3 
-1.4 
-1.6 

-1.0 
-1. 7 
-1.8 
-1.9 
-2.0 

-2.1 
-2.2 
-2.3 
-2.4 
-2.6 

-2.0 
-2.7 
- 2 8  
-2.9 
-3.0 
-3. 6 

-4.0 
-4. 5 
-6.0 
-6.6 
-0. 0 
-0.5 
-7.0 
-7.6 -a o -a ti 
-9.0 
-9.5 
-10.0 
-10.5 
-11.0 
-11.5 
-12 0 
-12 6 
-150 
-15 6 
-14.0 
-14.5 
-15.0 

H - 
m 
13. 1 
11.9 
10.8 
9.6 
a 3  

7.0 
6.7 
4.3 
2 9  
1.6 
0.0 

2 9  
4.3 
5.7 
7.0 

8.3 
9.5 
10.8 
11.9 
13. 1 

13. 1 
14.2 
15.3 
10.4 
17.4 
18.4 

19.4 
20.3 
21.3 
22.2 
23.0 

23.9 
2 4 8  
25.0 
20.4 
27.2 

27.9 
28.7. 
29.4 
30.1 
30.8 
S4.1 

37. 1 
39.8 
42 3 
44.6 
46.7 
48.0 
60.6 
b 2  2 
63.8 
55.3 
68.8 
6R2 
59.6 
60.7 
01.0 
63.1 
64.1 
05.2 
60.2 
67.2 
6 8 2  
68.1 
69.9 

I. n 

- 

As9 

" " X g  

37 
33 
29 
28 

22 
18 
13 
9 
5 
0 

6 
9 
13 
18 
22 

28 
29 
33 
37 
40 

40 
U 
47 
w 
54 
67 

60 
83 
88 
08 
71 

74 
70 
79 
81 
84 

80 
88 
91 
83 
95 

106 

114 
E3 
130 
137 
144 
im im 
161 
186 
171 
175 
179 
183 
187 
191 
194 
188 

w 
a07 

n 3  
210 

mi 

no 

-- 
h 

km 
-116 

-110 
-117 
-118 
-119 

-121 
-122 
-123 
-124 
-125 

- 1% 
-127 
-128 
-129 
-130 

- 

- im 

- 

H 

m 
122 8 

123.0 

123.6 
123.7 
123.9 

124.1 
124.3 
124.5 
124.7 
124.9 

1%. 1 
125.3 
125.5 
125.7 
125.9 

123. a 

1 See explanation on pp. 3 and lh 
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Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE 

Zone H 
IInner radius. 3.520 metera: outer radius. 5.240 meters1 

GEOID AND ITS EFFECT ON GRAVITY 1-Continued 

em 
60.2 
68.7 
47.1 

- 
A 

km 
+lo. 0 
+e. 5 
+e. 0 

+R 0 
+7.5 
+7.0 
+e. 5 

+e. 0 
+5.5 
+5.0 
+4.5 
+4 0 

+3.5 
+3.0 
4-2 5 
+2 0 
+L 5 
+l. 0 
4.9 +. 8 +. 7 
t. 6 
+. 5 +. 4 +. 3 +. 2 +. 1 .o 
-..I -. 2 -. 3 -. 4 -. 5 

-. 6 -. 7 
-. 8 
-.9 
-1.0 

-1.5 
-2 0 
-2 5 
-3.0 
-3.5. 

-4.0 
-45 
-5.0 
-5.5 
-6.0 
-6.5 
-7.0 
-7.5 

- 

+a 5 

-a o 
-a 5 
-9.0 
-9.5 
-10.0 
-10.5 
-11.0 
-11.5 
-12 0 
-12 5 
-13.0 
-13.5 
-14.0 
-14 5 
-15. 0 

H a t o  A 

gabXloC km 
--- 

155 -m 
160 -81 
145 -82 

-83 
45. 4 
43.7 
41.9 

380 

35.9 
33.7 
31.4 
28. 9 
28.3 

23.5 
20.6 
17.5 
14 2 
10.8 

7.3 
6.6 
5.8 
I1 
4.4 

2 9  
. 2 2  

.o 

.7 
1.5 
2 2  
2 9  
3.7 

4.4 
5.1 
5.8 
6.6 
'1.3 

14 2 
17.4 
20.5 
23.5 

!&a 
z a g  

83.7 
35.9 
88.0 
40.0 
41.8 
43.6 
45.4 
47.0 
a 6  
a 0  
51.5 
52 9 
64.2 
65.5 
6 6 7  
57.9 
E9.0 
80.1 
61.2 
62 2 

a. o 

a. 7 

1. g 
. I  

io. 8 

ai. a 

140 
135 
129 
123 
117 

111 
104 
97 
89 
81 

72 
63 
M 
44 
33 

a2 
20 
18 
16 
14 

11 
9 
7 
4 
2 
0 

a 
4 
7 
9 
11 

14 
16 
18 
20 
22 

33 
44 
54 
e3 
72 

81 
li3 
97 
104 
111 

;; 
128 
134 
140 

-84 
-85 

-88 
-87 
-88 

' -E.$ 
-90 

-91 
-92 
-93 
-94 
-95 

-96 
-97 
-98 
-90 
-100 

-101 
-102 - 103 
-104 
-105 

-106 
-107 
-108 
-109 
-110 

-111 
-112 
-113 
-114 
-115 

-116 
-117 
-118 
-119 
-120 

-121 
-122 
-123 
-124 
-1I 

-128 
-127 
-128 - 129 
-130 

em 
1148 
115.1 
11.5.5 
116.9 
116.3 
116.6 

galax10 a4 
355 
356 
a57 
358 

. 360 

117.0 
117.4 
117.7 
118.1 

118.8 
118.1 
119.4 
119.8 

iia 4 

120. 1 

im. 4 
120.8 
121.1 
121.4 
121.7 

122.0 
122.3 
122. 6 
122.9 
123.2 

123. 5 
123.8 
124.1 
m.1 
124.7 

125.0 ma 
125.5 
125.8 
128.0 

1% 3 
128. 6 
128.8 
127.1 
127.4 

127.9 
128.1 
128.4 
128.6 

128.9 
129.1 
129.4 
129. 6 
129.8 

in. e 

145. 
150 
154 
169 
163 
167 
171 
175 
178 
182 
185 
189 
l@2 

361 
362 
363 
364 ass 
aga 
367 
368 
369 
370 

371 
372 
373 

375 

376 
377 
378 
379 
380 

381 
382 
383 
383 
881 

81u 
388 
887 
a88 
389 

389 
390 
391 
392 
3u3 

a93 
394 
395 
396 
397 

a87 
398 
a99 m 
400 

a74 

I - 

1s. 
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Table ].-FUNDAMENTAL TABLES. THE DEFORMATION OF THE 
GEOID AND ITS EFFECT ON GRAVITY 1-Continued 

zone z 
[Inner radius. 5.240 meters: outer radius. 8.440 meters1 

H 

m 
109.3 
105.4 
101.3 

km 
+lo. 0 
+9.5 
+e. 0 

AN b --- 
VabX10, 

337 
325 
312 

+8.5 
+8.0 
+7.5 
+7.0 
+e. 5 

+6.0 
+a. 5 
+5.0 
w . 5  
w.0 

+3.5 
+3.0 
+2. 5 
+2 0 
+l. 5 

+l. 0 +. 9 +. 8 +. 7 +. 6 +. 5 +. 4 +. 3 +. 2 +. 1 .o  
-. 1 -. 2 -. 3 -. 4 -. 5 
-. 0 -. 7 -. 8 -. 9 

-1.0 
-1.5 
-2.0 
-2.5 
-3.0 
-3.5 
-4.0 
-4.5 
-5.0' 
-5.5 
.-e. 0 
-6. 5 
-7.0 
-7.5 
-8.0 
-8.5 
-9.0 
-9.5 

-10.0 
-10.5 
-11.0 
-11.5 
-12 0 
-12.5 
-13.0 
-13.5 
-14 0 
-14. s 
-15.0 

cm 
291.7 
292.8 
293.9 
295.0 
296.1 
297.2 

97.1 
92.8 
88.3 
83.0 
78.8 

73.8 
88.6 
63.2 
57.6 
51.8 

45.9 
39.7 
33.4 
28.9 
20.3 

13.0 
12.2 
10.9 
9.5 
8.2 
6.8 
5.5 
4. 1 
2.7 
1.4 
0.0 
1.4 
2.7 
4. 1 
5. 5 
6.8 
8.2 
9.5 

10.9 
12.2 
13.6 
20.3 
26.9 
33.4 
39.7 
45.8 
51.8 
57.5 
63.1 
88.5 
73. 7 
78.7 
83.5 
88.1 
92.6 
90.9 

101.1 
105.1 . 1W.O 
1128 
116. 4 
119.9 
123.3 
128.6 
129.8 
132.9 
135.9 
138.9 
141.7 

galaX10, 
899 
903 
m 
910 
913 
916 

141 
122 
103 
83 
63 

42 
38 
34 
29 
25 
21 
17 
13 
8 
4 
0 
4 
8 

13 
17 
21 
25 
29 
34 
38 
12 
I33 
€3 

103 
123 
$41 
160 
177 
194 
211 
227 
242 
257 
272 
288 
290 
312 
324 
330 
348 
El9 
370 
a80 
390 
100 
410 
419 
428 
437 

km 
-80 
-81 
-82 
-83 
-84 
-85 

-86 
-a7 
-88 
-89 
-90 

-91 
-92 
-93 

-95 

-96 
-97 
-98 
-99 

-100 

- 101 - 102 
-103 
-104 - 105 
- 106 - 107 - 108 
-109 
-110 
-111 
-112 
-113 
-114 
-115 
-110 
-117 
-118 
-119 
-120 
-121 - 122 
-123 
-124 
-125 
- 128 
-127 
-128 
-129 
-130 

-m 

919 
923 
926 
929 
932 

935 
838 

944 
947 

950 
953 
958 
959 
961 

904 
907 
970 
972 
975 
978 
980 
983 
985 
988 
990 

.993 
995 
998 

1. ooo 
1.003 
1.005 
1.007 
1.010 
1,012 
1.014 
1,017 
1,018 
1,021 
1.023 
1,028 
1,028 
1,030 
1,032 
1.034 

mi 

rSea explanation on pp. a and 15. 



GEOID AND GRAVITY TAfiLES 19 
Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE 

GEOID AND IT8 EFFECT ON GRAVITY ‘-Continued 

Zone J 
[Inner radlos. 8,440 meten; outer r8diU3, 12,400 meters] 

aabYI@ 
462 
443 
424 
404 

I )  

km 
+lo. 0 
+9. 5 
+9. 0 
+a 5 
+E. 0 
+7.5 
+7.0 
4-6.5 
+6.0 
+5.5 
+5.0 
+4.5 
+4.0 
+3.5 
+3.0 
+2. 5 
+2.0 
+l. 5 
+l.O 
f. 9 +. 8 +. 7 +. 6 
+. 5 +. 4 +. 3 +. 2 +. 1 

.o  

tm 
-80 
-81 
-82 
-83 

-. 1 -. 2 -. 3 ,-. 4 -. 5 
-. 6 -. 7 -_ 8 -. 9 

-1.0 

’ 341 
320 

297 

228 
204 
179 

104 
78 
52 

36 
31 

g; 

;g 

:; 
;: 
10 
10 
5 
0 

16 
21 
28 

zi 
42 
47 
52 

1g 

g 

I28 
154 
179 

251 
274 
287 
319 
34 1 
362 
383 
403 

-80 
-87 

-90 
-91 
-92 
-93 
-94 
-95 
-90 
-97 

1:: 
-100 
-101 
-102 
- 103 
-104 
-‘05 
-106 
-107 
-108 
-109 
-110 
-111 
-112 
-113 
-114 
-115 
-116 
-117 
-118 
-119 
-120 

.-I21 
-122 
-121 
-124 
-125 
-128 

, -127 
-128 

Iig 

- 
H 

- 

cm 
150. 0 
143.8 
137.5 
131.0 
124.4 
117.7 
110.7 
103.7 
96.4 
89.0 
81. 5 
73.8 
66.0 
68.1 
50. 0 
41.8 
33.6 
25.3 
16.9 
15. 2 
13.5 
11.8 
10. 1 
8.4 
6.8 
5. 1 
3.4 
1.7 
0.0 
1.7 
3.4 
5. 1 
6.8 
8.4 

10. 1 
11.8 
13.5 
15. 2 
16.9 
25.3 
a3.6 
41. 8 
50.0 
58.0 
68.0 
73.8 
81. 4 
88.9 
96.3 

103.5 
110.6 
117.4 
124.2 
130.8 
137.2 
143.5 
140.6 
155.6 
161.4 
167.1 
I72 7 
17R 1 la. 4 
188 6 
193.7 
198 6 
m . 4  

-2.5 
-3.0 
-3.5 
-4.0 
-4.5 
-5.0 
-5.5 
-6.0 
-6.5 
-7.0 
-7. 5 
-8.0 
-8.5 
-9.0 
-9.5 

-!C. 0 
-10.6 
-11.0 
-11.5 
-120 
-12 5 
-13.0 
-13.5 
-14.0 
-14.5 
-15.0 

A@ II * 
II- 

3 480 11 
498 
515 
532 
549 
565 
681 
687 
612 
627 

H 

cm 
477.0 
479.1 
481.2 
483.2 
4 6  3 
487.3 
489.3 
491.2 
493.2 
495.1 
497.0 

500.7 
502.6 
504.4 
506.2 
508.0 
m. 7 
511.5 
513.2 
614.9 
516.6 
518.2 
519.9 
521. 5 
521.2 
524.8 
526.4 
527.9 
529.5 
531.0 
532.6 
534. 1 
535.6 
537.1 
538.6 
540.0 
541.5 
542.9 
544.3 
545.8 
547.2 
548.5 
549.9 
551.3 
562. 6 
554.0 
555.3 
556.6 
658.0 
559.2 

498. 9 

71lhXlO 
1.470 
1,477 
1,483 
1.490 
1.496 
1,502 
1,508 
1,514 
1,520 
1.528 
1.532 

;:!E 
1.549 
1,555 
1,560 
1,566 
1.571 
1.577 
1,582 
1,587 
1,582 
1,598 
1,803 

?$ 
1.618 
1.623 
1,628 
1.632 
1,637 
1,842 
1,646 
1.651 
1,656 
1.060 
1,005 
1.669 
1.674 
1,678 
1,682 
1.687 
1,691 
1,695 
1,700 
1,704 
1,708 
1.712 
1,716 
1,720 
1,724 
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Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE 
GEOID AND ITS EFFECT ON GRAVITY LContinued 

Zone K 

tI 

km 
+IO. c 
+9. I 
+9. c 
+8. 1 
+a c 
+7. f 
+7. c 
+6. I 
+6. c 
+5. f 
+5. c 
+c 5 

+3.6 

4-2. I 

+4 a 

+3. a 
+2. a 
$1.6 
+I. c +. Q +. 8 +. 7 +. 0 

+. 5 +. 4 +. 3 +. 2 +. 1 
-. 1 -. 2 

. -.3 -. 4 -. 5 
-. 6 
-. 7 -. 8 -. 9 

-1.0 
-1.5 
-2 0 
-2.5 

-3.5 
-4.0 
-4.5 
-5.0 
-5.5 
-6.0 
-6.5 
-7.0 
-7.5 
-8.0 
-6.5 
-9.0 
-9.5 

-10.0 
-10.5 
-11.0 

-11.5 
-12.0 
-12.5 
-13.0 
-13.5 
-14 0 
-14.5 
-16.0 

. a  

-a. o 

H 

MI 
257.0 
245.5 
233.8 

221.9 
208.8 
197.6 
185.2 
172.7 
180.0 
147.2 
134 3 
121.3 
108.1 

8c8 
81.4 
68.0 
M 5  
40.9 

24.6 
21.8 
10.1 
16. 4 

13.6 
10.0 
8.2 
5 .5  
2.7 
0.0 
2.7 
5.5 
8.2 

10.9 
13.6 
16.4 

' 19.1 
21.8 
24.6 
27.3 
40.9 
54.5 
88.0 
81.4 
047 

108.0 
121. I 
134.2 
147.1 
159.8 
172.4 
184.9 
197.2 
208.4 
221.4 

233.2 
2448 
2 x 4  
267.8 
m9 
239. 8 
300. r 
311.4 
321.9 
332 2 
342.3 
362.3 
802 2 

n. 3 

m 

~ObXlOc 
782 
757 
721 
684 
847 
doB 
671 
632 
493 
454 
41 4 
374 
333 
292 
251 
210 
108 
126 
84 
76 
87 
68 
bo 
42 
34 
25 
17 
8 
0 
8 

17 
2-5 
34 
42 
60 
59 
67 
70 
84 

168 
210 
251 
292 
333 
373 
414 
453 
493 
532 
570 
608 
6(8 
882 
719 
65 
7w) 
825 
600 
894 
827 
860 
692 

1.0% 

I, 055 

im 

km 
-80 
-81 
-82 
-83 
-84 
-85 

-88 
-sp 
-88 
-89 
-90 

-91 
-92 
-93 
-94 
-95 

-96 
-97 
-98 
-99 

-100 

-101 
-102 
-103 
-104 
-105 

- 108 
-107 
-108 
-109 
-110 

-111 
-112 
-113 
-114 
-115 

-116 
-117 
-118 
-118 
-120 

-121 
-122 
-123 
-1% 
-125 

-126 

-128 
-129 
-130 

-in 

-.-H - 
em 
984 

994. w. ' 
1.0041 
1,008.. 

1.014. : 
1,018. I 
1.023. I 
1,028. 
1,032. ' 

1.037. : 
1,041. ; 
1,046. ' 
1,050.' 
1,054.1 

1,059. I 
1,063. : 
1,067. ' 
1,075. 4 

1.078. i 
1,083.i 
1,087. i 
1,091. : 
1,095. I 

1. m. 
1,103. : 
1, 107. I 
1,110. I 
1,114.1 

1,118. : 
1,121. I 
1.125.1 
1,129. I 
1.132 t 

1, 136. I 
1. 139. t 
1.143. I 
1,146. ! 
1.149. $ 

1,153. i 
1. 156. f 
1.160. ( 
1.183. E 
1,186.5 

1, 169.8 
1,173.0 
1, 176.2 
1.179.3 
1,182.4 

889. ~ 

1.071. ! 

- 
m 

g a b X f (  
3.036 
3,051 
3,066 
3,082 
3,097 
3,112 

3,126 

- 

3,141 
3.155 
3,170 
3, 184 

3,197 
3,211 
3.225 
3.238 
3,252 

3.265 
3,278 
3,291 
3,303 
3,316 

3.328 
3,341 
3,353 
3,365 
3,377 

3,389 
3,401 
3.413 
3,424 
3,430 

3,447 
3.458 
3,470 
3,481 
a 482 

3.502 
3,513 
3.524 
-3.534 
-3.645 

3.555 
3.568 
4 576 
base 
3,596 

3.606 
3.616 
3,626 
3.636 
3.645 

- 
&a explanation on pp. 3 and 16. 
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\ 

Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE 

zone L 
GEOID AND ITS EFFECT ON GRAVITY -Continued 

[Inn= 

h 

- 
- 
km 
+lo. 0 
+9. 5 
+9. 0 
4-8.6 
+s. 0 
+7. 6 
+7. 0 
+6. 5 
+e. 0 
+5.5 
+5.0 
+45 
+lo 
+3.5 
+3.0 
+2 6 
+2 0 
+1.5 
+LO +. 9 +. 8 +. 7 +. 6 
+. 5 +. 4 +. 3 +. 2 +. 1 

.o 
-. 1 -. 2 

-. 4 -. 5 -. 6 -. 7 -. 8 -. 9 
-1.0 
-1.5 
-2 0 
-25 
-3.0 
-3.5 
-4 0 
-4 6 
-6.0 
-h 6 
-6.0 
-6. 5 
-7.0 
-7.6 

-8.6 
-9.0 
-9.6 

-10.0 

-11.0 

-11.5 
-l2 0 
-12 6 
-1% 0 
-1% 6 
-140 
-14 6 
-lb. 0 

-.a 

-a o 

-la 5 

- 

dim, 18, 

H 
- 

- 
em 
415.2 
395.4 
375.6 
366.6 
335.4 
315.1 
m. 6 

253.5 
232 7 
211.9 
191.0 
170.0 
148.9 
127.7 
106.6 
85.3 
84.0 
0.7 
38.4 
341 
20.9 
25.6 
21.3 
17.1 
12 8 
a 5  
4 3  

4 3  
8.5 
12 8 
17.1 

25.6 
29.9 
341 
aa4 
427 
840 
85.2 

108.4 
127.6 
148.8 
169.8 

211.6 
232 4 
253.1 
273.7 
2Bc2 
314 5 
3347 
354.8 
374 7 
3945 
414 2 

'433.6 
453.0 
47Z 2 
491.2 
610.0 
a 7  

bPA6 
6B.7 
WL 7 

274 1 

ao 

21. a 

loo. 8 

547.2 

- 
b. 

D metm 

&9 

- 

lalsXl0l 
1.280 
1,219 
1.158 
1,096 
1.034 
971 
908 
eAb 

459 
394 

253 
197 

328 

132 
118 
105 
92 
79 

. B B  
63 
40 
28 
13 
0 
13 
28 
40 
53 
BB 
79 
92 

' 105 
118 
iaa 
im 
253 
328 
.a93 
Ga 

844 
807 
970 

1,032 
LOB( 

1.165 
1.216 
1277 
1337 
1.398 

1743 
1, '188 
1,855 

ter rad1 - 
b 

km 
-80 
,-81 
-82 
-83 
-84 
-e5 

-86 
-87 
-88 
-89 
-60 

-91 
-92 
-93 
-94 
-95 

-90 
-97 
-08 
-09 

-100 

-101 
-102 
-103 
-104 
-105 

-106 
-107 
-108 - 109 
-110 

-111 
-112 
-113 
-114 
-115 

-110 
-117 
-118 
-119 

-121 
-122 
-123 
-124 
-125 

-128 
-127 
-128 
-129 
-130 

-no 

.28.800 meters] - 

Cm 
1.933.0 
1,944 8 
1,956.4 
1,967.9 
1,979.3 
1,990.5 

2,001.7 
2,012.7 
2023.8 
20343 
2045.0 

2 055.5 
2,065.0 
2,076.3 
2, 0%. 5 
2 098.6 
2,108.6 
2116.5 
2128.3 
2, 130.0 
2,145.6 

2155.2 
2 164.6 
2 173.9 
2,183.2 
2192.3 

2 210.4 
2 219.3 
2,228.1 
2 236.9 

2245.6 
2254.2 
2 282.7 
2,271.1 
2279.6 

2296.0 
2304.2 
2 312 3 
2320.3 

2328.2 
2330.1 
2344.0 
2,351.7 
2 359.4 
2 387.1 
2 374.6 
2 382.2 
2389.6 

2 mi. 4 

2 287.8 

2 397. o 

lOlaXl0a 
5,959 
5,995 
0,031 
0,088 
6, loa 
s, 1% 

8,171 
6,204 
6,238 
6, 271 
430( 
6,337 
6,369 
6,401 
0,432 
6, 

6, 494 
6, 625 
6.655 
4655 
6,614 

2% 
6,702 
8,730. 
6.758 

0,786 
6,814 
6,842 
0,869 
6,896 

6, 922 
6, BIB 
6, 975 
7,001 
7,027 

7, a53 
7,078 
7,103 
7.128 
7.153 

7,177 
7. m 
7.228 
7. m 
7.273 
7,297 
7,320 
7,344 
7,388 
7.389 
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Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE 
GEOID AND ITS EFFECT ON GRAVITY I-Continued 

Zone M 
[Inner radius, 28,800 meters: outer radius, 58,800 meters] 

~ 

h 

km 
+lo. 0 
+9. 5 
+9.0 

+E. 5 
+E. 0 
+7.5 
+7.0 

+e. 0 
+5. 5 
f5.0 
+4.5 
+4.0 

+3.5 
+3.0 
+2. 5 
+2.0 
+I.  5 
+I .  0 +. 9 +. 8 +. 7 +. 6 
+. 5 +. 4 +. 3 +. 2 +. 1 .o 

I-. 1 -. 2 -. 3 -. 4 -. 5 
- . e  -. 7 
-. 8 -. 9 

-1.0 
-1.5 

-2. 5 

-3.5 

-4. 5 

-5. 5 

-6. 5 

-7.5 
-8. I 
-8. I 
-9. c 
-9. I 

-10. c 
' -1o.c 

-11. c 

+a 5 

-2. a 
-3. a 
-4. a 
,-5. a 
-6. a 
-7. a 

I 1;;:; 

- 
H 

I 
la lax/@! 

23,110 
23,201 
23.292 1 
23,383 
23,473 

cm 
1,289.5 
1,rn.l 
1,144.5 

1,081. 7 
1,018.8 

955.8 
892.7 
829.4 

766.0 
702.5 
638.9 
575.3 
511.5 

383.9 
320.0 
256.0 
192.0 

115.2 
102.4 
89.6 
76.8 

51.2 
38.4 
' 25.6 

12. 8 
0. a 

12. 8 
2.5. a 
38.4 
51. 1 
64.0 
76. E 

102.4 
115.1 
128. E 
192. E w. 6 
319. E 
383. t 
447. 4 
511. I 
574. 
038. ' 
701. t 
764. % 
828. I 
891. : 
954.1 

1,016. % 
1.079. t 
1,142.1 
1,2044 
1, UUJ. ! 
1,328. l 
1,390. : 
1.451. I 
1.513. : 
1.574. 4 
1,635.4 
1,696. : 
1,750. I 
1,817. I 
1,877. : 

447.7 

1%. a 

M. a 

ELI. a 

km 
-112.0 
-112.5 
-113.0 
-113.5 
-114.0 

iakX/@ 
3,914 
3.721 
3.528 

3.335 
3,141 
2,940 
2752 
2,557 

2361 
2 166 
1,970 
1,773 
1,577 

1.380 
1,183 

986 
789 
592 

;g 

;$ 

316 
276 
237 

118 
79 
40 
0 
40 
79 

118 
,158 
197 
237 
276 
316 
355 
395 
592 

986 

1,379 
i 1,576 

1,772 
' 1,967 

2,163 
2 3 s  
2,553 
2,747 
2,941 
3,135 
3,328 
3,521 
3,713 
3,904 
4,085 

c476 
4.665 4,w 
4042 
5,228 
4416 
4002 
5 , m  

m 
1,182 

4,286 

H 

km 
-80.0 
-80.5 
-81.0 
-81.5 
-82.0 

-82.5 
-83.0 
-83 5 

I-84.0 
-84.5 

-85.0 
-85.5 
-86.0 
-86.5 
-87.0 

-87.5 
-88.0 
-@E 5 
-89.0 
-89 5 
-90 0 
-90.5 
-91.0 
-91.5 
-92.0 
-92.5 
-93.0 
-93.5 
-94.0 
-8c5  
-95.0 
-95.5 
-96.0 
-96.5 
-97.0 
-97.5 
-98.0 
-98.5 
-99.0 
-99.5 

-100.5 

-101.6 
'-'02' a 
-102.5 
-103.0 
-103.5 

-104.5 

-105.5 
-1Ofl0 
-106.5 

' -'O"' 
-107.5 
-108.1 
-108.: 
-1OQ.c 
-108.1 
-11o.c 
-110.: 
-I l l . (  
-111.1 
-112.t 

-100.a 

-101.a 

\ -104 a 
-105.a 

cm 
7.496. 6 
7,526.2 
7,555.7 
7,585.0 
7,614.3 

23,562 
23,652 
23,740 
23,828 
23,916 

7.643.3 -114.5 
-115.0 - 115.5 
-116.0 
-116.5 

. 
7,672.2 
7,701.0 
7,729.7 
7,758.2 

24,W 
24.081 
24.178 
24,284 
24.350 

24,435 
24,520 
24,605 
24,889 
24,773 
24,856 
24,940 
25,022 
25,105 
25,187 
25,263 
25,350 
25,430 
25.511 
25,591 
25,671 
25.750 
25.829 
25,808 
25,888 
26.084 
28,142 
%ZZO 
28.207 ze. 373 
28, 450 
28,526 
28,802 
28,677 
28,752 
28, 827 
26.901 
26,975 
27, 049 
27,122 
21,196 
27,268 
27,341 

- 27,414 
21,486 

7,788. 6 
7,814.8 
7.842.9 
7.870.9 
7,898. 8 

-117.0 
-117.5 
-118.0 
-118.5 
-119.0 

-119.5 

-120.5 
-121.0 
-121.5 
-122.0 
-122.5 
-123.0 
-123.5 
-124.0 
-124.5 
-125.0 
-125.5 
-126.0 
-126.5 
-127.0 
-127.5 
-1'28.0 
-128.5 

-129.5 

-120.0 

-129.0 

-130.0 

8; 301.4 

-13. c 
-13.1 
-14. c 
-14. : 
-15. c 

8.455. 
8,480. 
8.505. 
8,530. 
8.555. 

8,653. f 
8, 678. ( 
8,702. : 
8,728.4 
8,750.1 
8,774.4 
8,798. : 

8,939. : 
8,962. A 

9,008 1 

9.031.: 
9,054. 
9, we. I 
9,099. 
9. 121. I 
9, 144. : 

am.! 
27,557 
27.629 
21.700 
27,770 
27, 841 

28,051 

28,190 

d 911 n. mi 
28, 120 

- 
H 

em 
9,144.3 
9,166.7 
9,l@E.9 
9,211.1 
9,233.2 

9,255. 1 
9,277.0 
9,298.8 

9,342.2 

9,363.8 
9,385.2 
9, 408.6 
9,427.9 
9, 449.2 

9,470.3 
9,491.4 
9,512.4 
9,533.3 
9,554.1 
9,574.9 
9.595.6 
9,616. 1 
9.636.6 
9,657. 1 
9,677.6 
9,697.8 
9,718. a 
9,738. 1 
9,758.1 
9,178.1 
9, 798.1 
9.817.6 
9,837. i 
9,857.4 
9.877. I 
9,896. f 

9.320. e 

- 
AM 

alaXfO' a, 190 
28,258 
28,327 
28,395 
28,483 
28,531 
28,599 
zg 666 
28,733 
1800 
28,888 
28,932 
28,998 
29, otu 
29,128 

29,194 
29,259 
29,324 
29.388 
29.453 
29,517 
29,580 
29,644 
28.707 
29,770 
29,833 
29, 896 
29,958 

30,082 
30,143 
30.205 
30,266 
30.327 
30,388 
30,448 
30. 508 

- 

30, 020 

I 8w explanation on pp. 3 and 15. 



GEOID AND GRAVITY TABLES 23 
Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE 

GEOID AND ITS EFFECT ON GRAVITY LContinued. 
Zone N 

[Inner radius, 58,800 meters; outa radiw, 99,OOO metem] 

A20 

la&Xl(P 
5,280 
5.017 
4,754 

3,964 
3,700 
a438 

%Bo8 
2644 
2380 
2,115 

1,851’ 
1.587 
-1.322 
1,058 
793 

3.172 

423 
370 
317 

159 
106 
53 
0 

63 
106 
159 
212 
254 
317 
370 
423 
476 
529 
m3 

1,057 
1,322 
1,688 
1,m 
2113 
2,377 
2641 
2904 
a168 
3,431 
3,694 
3,956 
4,219 
4.M 
4,744 
LOOB 
6,287 
6528 
5,790 
4061 
6,311 
6 672 
6,833 
7,091 
7,351 
7,610 
7,869 

- 
b 

km 
+IO. 0 
+9.5 
+e. 0 

+8.5 
+8.0 
+7.5 
+7.0 
+6.5 

+6. 0 
+5.5 
+5.0 
+4.5 
+4.0 

+3.5 
+3.0 
+2.5 
+2.0 
+l. 5 
+1.0 +. 9 +. 8 +. 7 +. 6 +. 5 +. 4 +. 3 +. 2 +. 1 

. o  
-. 1 -. 2 -. 3 -. 4 -. 5 
-. 6 -. 7 -. 8 -. 9 

-1.0 
-1.5 
-2 0 
-2.5 
-3.0 
-3.5 
-4.0 
-4.5 
-6.0 
-5.5 
-6.0 
-6.5 
-7.0 
-7.5 

- 

-a o -a 5 
-0.0 
-9.5 
-10.0 
-10.5 
-11.0 
-11.5 
-12.0 
-12 5 
-13.0 
-13.5 
-14.0 
-14 6 
-lb. 0 - 

L 
-- 

km 
-80.0 
-80.5 
-81.0 
-81.5 
-82.0 

-82.5 
-63.0 
43.5 
-84. 0 
-84.5 

-85.0 
-85.5 
-86.0 
-86.5 
-87.0 

-87.5 
-@A0 
-88.5 
-m. 0 
-88.5 
-6Q.o 
-90.5 
-91.0 
-91.5 
4 2 . 0  
-925 
-93.0 
-93.5 
-94.0 
-915 
-95.0 
-95.5 
-98.0 
-96.6 
-97.0 
-97.5 
-8%o 
-98.5 
-88.0 
-99.5 
-100.0 
-100.5 
-101.0 
-101.6 -lmo 
-102.5 
-103.0 
-103.5 
-104.0 
-‘OL 
-105.0 
-106.6 
-106.0 
-1M5 
-iG7.0 
-107.6 
-1080 
-1086 
-109.0 
-109.6 
-110.0 
-110.6 
-111.0 
-111.5 

H 

em 
1,712.7 
1,627.4 
1,542.0 

-1.456.7 
1,371.2 
1.285.7 
1.200.2 
1,114 6 

1,028.0 
943.3 
857.7 
772.0 
688.2 

800.5 
514.7 
428.9 
343.2 
267.4 
171.6 
154.4 
137.2 
120.1 
102.9 
85.8 
68.6 
51.5 
34.3 
17. 2 
0.0 
17.2 
34.3 
51.5 
ea6 
85.8 
102.9 
120.1 

154.4 
171.5 
257.3 
343.0 
a 7  
514.3 
goo. 0 
685.6 
771.1 
856.6 
842.1 

1,027.6 
1,112. 9 
1. lea 2 
1,283.4 
1.*6 
I, 463.7 
1,6388 
1. a. 8 
1.708.6 
1.793.4 

1,882.8 
2 047.3 
2 131.8 
2216.1 
2300.4 
23846 
5-6 
25525 

137. a 

1.m.a 

galdXt(P 
36,681 
36,841 
37,020 

37.377 

37,554 
37,731 
37,907 
38,083 
38.258 

37.199 

km 
-112.0 
-112.5 
-113.0 

-114.0 

-114.5 
-115.0 
-115.5 
-116.0 
-116.5 

-113.5 

II 

38.433 
38.so7 

38,953 
39,125 

39,297 
39,468 
39.838 
39.808 
39,978 
40,147 
40,315 
40.483 
40.650 
40,817 

3a.780 

H 

em 
11,892.4 
11,950.7 
150088 
12, 088.8 
12 124.6 

12 182.1 
12. ne. 5 
12. 296. 7 
12,353.7 
12,410. 5 

12,467.1 
15523.6 
15579.8 
12,635.8 
12,691.7 

12,747.4 
15 802.9 
12 858.2 
12.913.4 
12,968.3 
13.023.1 
13,077.7 
13, 132. 1 
18.188.4 
13.240.4 
13,2943 
13,346.0 
13,401.6 
13,454.9 
13,508.1 
13,661.1 
13.614.0 
13,668.6 
13,719.1 
13.771.6 
13,823.6 
13,875.6 
13,927.4 
13.979.1 
14.030.6 
14,081.9 

14, 184.0 
14,234.9 
1% 285.6 
14,338 0 
14,386.4 
14, 436.6 
14,688.6 
14,536.4 
14,586.1 
14,635.7 
14,885.1 
14,7343 
:i 788 4 
14,8323 
16 881.0 
11929.7 
14,8781 
15,0284 
15,074. 6 
15,lP 6 
15,170.4 
16,218.1 
14286.7 

IC 183. o 

-117.0 
-117.5 

-118.5 
-119.0 

-119.5 
-120.0 
-120.5 
-121.0 
-121.5 
-122.0 
-122.5 
-123.0 
-123.5 
-124.0 

-118.0 

2E 
41,313 
4l,478 
41,642 
41,805 
41,668 
42,130 
42282 
42454 

-124.6 
-125.0 
-125.5 
-128.0 
-125.5 
-127.0 
-127.5 
-128.0 
-1285 
-129.0 

42.814 -129.6 - 130.0 

43,411 
43.668 
43,728 
43,882 
44.038 

giE1 
47,080 

H 
- 

em 
15,265.7 
15,313. 1 
15.360.3 
15,407.4 
15,454.4 

15,501.2 
15,547.9 
15.594.4 
15,640. a 
15,697. a 
16,733. 1 
15.779. 1 
15.824.9 
15,870.6 
15,916.1 

15,961.5 

16,051.9 

16. 141.1 
16. 186.4 

16. 275. 4 
16,319. 7 
16.363. 9 
16,407.9 

16.495. e 
16,539.3 

16,BzB. 2 
18 689.4 
16,712.5 
16,755.5 
1% 798 4 
16, 841.-2 
16, 883. a 

16,008. a 
16, OBB. a 

16,231. a 

16,451. a 

16, 582. a 

- 

A20 

7abXlC 
47, 060 
47,208 
47,352 
47,497 
47,642 

47,786 
47,930 
48,073 
48,216 
48,359 

48,501 
48,643 
48,784 
46,925 
49,065 

49,205 
49,344 
49,484 
49,622 
49,760 
49,898 
50,036 
50,173 
50,309 
50, 445 
50,681 
50,718 
50,852 
50.986 
51, 120 
51,254 
51,387 
51.520 
51,653 
51. 7&5 
51,917 
52 048 

- 

- 



T a b  l.-FWNDAMENTAL TABLES.-THE DEFORMATION OF TEE GEOID AND ITS EFFECT ON GRAVITY -Continued 
zone 0 

[rona radios, 99,000 metas; outer radtos, 168,700 rnetars-loW S'l q h n  

+ia o 
+e. 6 
+9. 0 

+as 
- 0  
+7.5 
+7.0 
-6  

- 0  g 
+3.5 
- 0  
+2 6 
+2 0 
+L 5 

+L 0 .+. 9 +. 8 +. 7 +. 6 

+. 5 E +. 1 .o 
-. 1 

-0151.8 
18,131.0 
~ 1 7 4 . 2  
18,217.3 
wm.3 

2831x4 
2&34&4 
a m . 4  
2 4 4 3 2 3  
a 4 7 8 2  

28,6181 
a 5 6 ( 1 9  
a m 7  
a m 4  
a 6 3 9 . 2  

a 7 3 1 9  
-774.5 
a b l 7 . 2  
-859.7 
*go23 

RE87 
&nO 
e4853 
86,986 
87,119 

87,384 
87,517 
sr.649 
87,781 

87,913 
4016 
4 1 7 8  
4- 
4 4 4 1  

*m em 
88.W 
4961 
89,098 

m.zs 

39823.0 
39884.0 
39904.9 
34946.8 
30,88(L7 

31,on.a 
31.0883 
31.109.1 
31.149.8 
3/190.5 

04019 
04145 
W271 
04ase 
9 5 m c  

95.649 
94n6 
94901 
96.m 
96.m 

31.231.2 
31.271.8 
31 3 1 2 4 '  
3l:W.O 
31,3@3.6 

96.277 

3% 
96.663 
%m, 

31,434.0 

31,6149 
3 1  474.5 

31,655.3 

96,902 

3% 
97,276 

80.186 
60,624 
60,782 

81,174 
81.312 
81.449 
81.596 
81,724 

-1122 
-1124 
-1126 
-1128 
-113.0 

-113.2 
-113.4 
-113.6 
-113.8 
-114.0 

178 
26l 
366 
446 

635 
624 
713 
8Q 
8B1 

1.m 
1,702 
2227 

2% 
3.m <an 
4,452 
4,684 
5341 

4m 
qzs 

7,Ml 

4005 

9,334 
9,777 

$2 
4448 
4SIl 

11.104 
II.M6 
11.988 

2% 
w, 312 

-86.2 
-86.4 
-&I6 
-86.8 
-87.0 

-87.2 
-87.4 
-87.6 
-87.8 -ea 0 

-8E2 
- a 4  

-89.0 

-89.2 
-89.4 
-69.6 
-89.8 
- a 0  

:% 

-ma 
3% 
-ma 
-91.0 

-9L2 
-914  
-9L6 
-9L8 
-92 0 

-922 
-924 
-926 
-928 -a 0 

7 l . m  

2% 
71.717 
71,862 

7?.m 
72.151 
72,208 

2% 
2% 
74016 

-99.2 

-W.8 
-100.0 

-100.2 
-100.4 
-100.6 
-100.8 
-101.0 

-1OL 2 
-1014 
-101.6 

2:: 

81.850 
81.997 
82,136 
82,271 
82,w 

-114.2 
-114.4 
-114.6 
-114.8 
-11-IO 

8 2 9 9  
eoeo 
83,224 

83,496 

2% 
83,802 

-1188 
--lib0 

-116.1 
-116.4 
-116.6 
-1148 
-117.0 

-117.2 

74,164 
74.m 
74,449 

;:E 

-103.2 
-1lU.4 
-103.8 
-103.8 
-104.0 

84,443 

2% 
84.847 
64.981 

-118.0 

-118 2 
-118.4 
-118.6 
-1188 

85.116 I -119.0 

75588 

78.013 
78,154 

-1062 
-105.4 
-105.6 
-105.8 
-106.0 

H -- 
-H- I - --- H 1 m l l  A 

I 

H L 

km 
-106.0 
-106.2 
-106.4 
-1086 
-106.8 
-107.0 

-107.2 
- 107.4 - 107.6 - 107.8 

-108 2 
-108.4 
-108.6 

- 109.0 

-109.2 
-109.4 
-lo&. 6 
-109.8 
-110.0 

-110.2 

-110.8 
-1110 

-11L2 
- u t 4  
--:116 
-1118 
-1120 

-im o 

-1ia 4 - m a  

L L 
I- 

ku 
-80.0 
-80.2 
-all 4 
--8Q 6 
-80.8 
-81.0 

-81 2 
-81 4 
-81 6 
-8L8 
-82 0 

--8t 2 
- 8 2 4  
-826 
-828 
-83.0 

-83.2 
-83. 4 
-83. s 
-83.8 
-84.0 

-84 2 
-844 
-846 
-848 
-86. 0 

-86.1 
-8fi 4 
-ah6 
-86.8 
-86.0 

kn 
- a 0  
- n 2  
-93.4 
-93.6 
- a 8  
-94.0 

-94.2 
-94.4 
-94. 6 
-94. 8 
-9s. 0 

-9L 2 
-95.4 
-9h Q 
-96.8 

--oh 2 
-9E 4 
--w. 6 
--oh8 
-97. 0 

-97. 2 
-97. 4 
-97.6 
-97,s 

-6%. 2 -sa 4 

-ma -w. 0 

-mo 

-m o 

-6%. 6 

km 
-119.0 
-119.2 
-119.4 
-119.8 
-119.8 
-120. 0 

em gabXfU 
27.610.6 85.116 
27.654.1 85,250 
27,687.7 85,384 
27,741.2 86,618 
27.nrc6 86,062 
27,8280 &$?sa 

*no. 2 
30.411.6 
344529 
30,494.1 
3 0 . m 4  
30# 578 6 

30,617.7 94.386 
34658.9 94,QU 
30,700.0 94,640 
34741.0 94,753 
90.7820 94.m 

-l2Ll 
-E214 
-121.8 
-121.8 
- l Z O  

- m i 2  
- E 4  
- 1 2  6 
-122 8 
-123.0 

-1% 2 
-123.4 -me 
- 1 P  8 
- l ! U O  

-1242 

-me 
-1248 
-12Fio 

-lac 4 

-. 2 -. 3 -. 4 -. 6 

-. 6 -. 7 -. 8 -. 9 
-1.0 

-1.5 
-2 0 
-2 5 
-3. 0 
-3.5 

-4 0 
-4.6 
--I 0 
-5.5 
-6.0 

-8 5 
-7.0 
-7.6 
-8. 0 
-8.5 

-9.0 
-9.6 

- - M O  -la 6 
-11.0 

-11 5 
-12 0 
- 1 2  6 
-13.0 
-13.6 

-14.0 
-14.5 
-1s. 0 

-1% 2 
-125.4 
-126.6 
-125.8 
-128.0 

-128.2 
-128.4 
-128.6 
-128.8 
-127.0 

-127.2 
-127.4 
-127.6 
-127.8 
-lB.O 
-128.2 
-128.4 
-128 6 
-128.8 
-129.0 

-129.2 
-129.4 
-129.6 -m.o 
--13QO 

,4944.8 zs, 987.3 
29. 028.8 
29,0722 
2+3,11+ 6 

29,156.9 
29.199.2 
29. mi. 5 
29.283.8 
29,328.0 

2 9 . m 2  
29,410.3 
29,452 4 
29,494.5 
29,636.6 

29.67E5 
29, m. 5 
29.662 4 
29.7044 
20,746.2 

29,78%.1 
29 828.9 
68718 
29,913.4 
29,oas. 1 

29 w6.8 
30'03E4 

3@16Xl 

axma 
33,240.0 
30,287. I 
30.328. 9 
30.370. a 

$2: 

a 1 0 8 . e  
za 153.4 
28,19Rl 
26,2428 
28,287.4 

28,3320 
24 378 6 
26. 421.2 
26.465.7 
26.510.2 

!m,W.6 
26. .m. 0 
28.613 4 
28,697.7 
28,7320 

28,778 3 
26.820.5 
28.8647 
26,ooa.s 
%=o 
26,997.0 
27,041.1 
n.css.1 n 129.1 

27.216.9 
27,260.8 
27,3047 n. 348.5 
27.3922 

27.436.0 
27. 479.7 n 523.3 

27.610.6 

27: 173.0 

27: 567.0 

31.636.0 
3 1  676.3 
3l.716.6 
31.758.8 
3 5  787.0 

31.837.2 
31.u77. 3 
31.917.4 
31.957. 5 
31.997.5 

3 2  On. 5 
32.U77.5 
32, 117.5 
3 2  157.4 
32,197.2 

32237.1 
32,276.9 
323187 
32, 356.4 
3&396.1 

32435.8 
32 475.5 
-5181 

2 2 :  

57.8 
86.7 

1186 
144.5 

1 7 3  4 
a m 3  
231.2 m. 1 
288.0 

1325 
Sn. 9 
7-224 
861L8 

I, 011.1 

515.55 
l.am.8 
SU4.0 
l .=3  
l7324 

2% 
2 3 0 8 7  
s a 7  

2 740.4 
2=2 
4027.9 
3,171.6 

3.31% 2 
3 4s. 7 
3.6021 
3,745.5 

4,0321 
4, 175.2 
4 3 x 3  

23.17D.2 
23.217.2 
23.=42 
23.3112 

23.40.5.0 
23. 451.9 
23.4987 
23.=5 

23.5822 
23.639.0 

23.7323 

PSmO 
p ma 6 

24,057.8 
24.104.2 
24. im. 5 

1W.8 
=,=0 

m,!a9.2 
24.335.4 
24.3816 
24.4n.6 
24. 473.7 

24.011 4 

24,519.8 

24.6117 
24.657.6 
24,703.5 

II 
II 

I Br uphnrtlon on pp. 3 and 15. 



26 U.B. COABT AND OEODETIC BURVEY 

Table 1.-FUNDAMENTAL TABLES. ~ THE DEFOBMATION OF THE 
GEOID AND ITS EFFECT ON GRAVITY LContinued 

Zone 18 
m e r  radius, l02"68"-100,7W meters; outer radius, 1°41'13'7 

ralsxfO 
21,052 
21,175 
21.297 
21.419 
21.641 

n 

km 
-112.0 
-112.6 
-113.0 
-113.5 
-114.0 

km 
+lo. 0 
+9.5 
+9.0 

+0.6 
+8: 0 
+7.5 
+7.0 
+6. 5 

+0.0 
+5.5 +a. 0 
+1 5 
+4.0 
+3.5 
+3.0 
+2.5 
+2.0 
+l. 5 
+LO 
f. 9 +. 8 +. 7 +. 6 +. 5 +. 4 +. 3 +. 2 +. 1 

0 
-. 1 -. 2 -. 3 -. 4 -. 5 
-. 6 -. 7 
-.8 -. 9 

-1.0 
-1.5 
-2.0 
-2. 5 
-3.0 
-3.6 
-4.0 
-4.6 
-5.0 
-5. 5 
-6.0 
-6. 5 
-7.0 
-7.5 
-8.0 
-8.5 

-9.6 
-10.0 
-10.5 
-11.0 
-11.6 
-12.0 
-12.5 
-13.0 
-13.6 

-11 6 
- l a 0  

-9. a 

-IC a 

- 

ralaxfO, 
2,744 
2807 
2,470 

2E 
2058 
1,921 
1,784 

1.646 
1, 
1.372 
1,235 
1.098 

412 
274 
247 
219 

137 
110 

E 
7 
27 

;:! 
164 

;;; 

H 

km 
-80.0 
-80.5 
-81.0 
-81.5 
-82.0 

782.5 
-83.0 
-83.5 
-84.0 
-84.5 

-85.0 
-85.5 
-86.0 
-86.5 
-87.0 

-87.5 

-89.0 
-89.5 
-90.0 
-90.6 
-81.0 
-91.6 
-92.0 
-92.5 
-93.0 
-93.5 
-94.0 
-94.5 
-95.0 
-95.0 
-96.0 
-88.5 
-97.0 
-97.5 

cm 
890.3 
845. 7 
801.2 

756.7 
712 2 
867.7 
023.1 

534.1 
489.6 
445.0 
m. 5 
356.0 
311.6 
207.0 
222.5 
178.0 
133.5 
69.0 
80.1 
71. 2 
62.3 
53.4 
44.5 
35.0 
28.7 
17.8 
8 9  
0.0 

17.8 
l a 7  
35.0 
44.6 
63.4 
6 2 3  
71.2 
80.1 

. 133.4 
177.9 
222.4 
268.8 

a 7  
400.1 
444.5 
488.9 
533.3 
577.7 
022.1 
800.5 
710.8 
766.2 
799.5 
813.8 
88&2 ea .  6 
970.8 

1,021.0 
1, a s  3 
1,109.6 
1,153.8 
1.188 0 
i . u 2 a  
1,288.4 
1.830.6 

5778.0 

a9 

m. o 

311. a 

21.003 

it'. 
22,027 
22,149 

22270 

22,511 
22,032 
q7l  

22,391 

2% 
23,m 
a 3 a a  
23,472 
'Q 591 
23.711 
8.830 
23,949 
24,067 

2% 
u.Ip 
~ 4 . ~ 1  

zy 
24.894 
25.012 
25,129 
25,247 
25,364 
25, 481 
25,597 
25,714 

1;;;: 
-115.6 
-116.0 -"" 
-117.0 
-117.5 

-118.5 
-119.0 
-119.6 

-121.0 
-121.5 

-1iao 

-1m.o 
-120.5 

-122.0 

1;::; 
1;;:; 
-124.8 

1;;:; 
-1B.a 
-120.6 
-1m.a 
-127. I 
-1B.a 

.--130.0 

:;E:; 
-129.5 

H 

1,098 
1*233 

1.044 
1.781 
1,918 

2'; 
2328 

2% 
2,876 
3.011 
a148 

2465 

am 
zg 
3,683 
8,829 

4.102 
awe 

m 
0.829.1 
6,8688 
4908.5 
4 = 1  
4987.6 

7, On. 2 
7,066.6 
7,106.0 
7,146.4 
7,184.7 

7,224.0 
7,203.2 
7.302.4 
7.341.5 
7.380.6 

7,419.0 
7,458.6 
7,497.5 
7,630.1 
7,575.2 
7,614.0 
7,652.8 
7,091.4 
7,730.1 
7,788.0 
7,807.2 
7.845.6 
7.884.1 
7.922.6 
7,960.8 
7,999.1 
8, 037.3 
8,075.5 
8,113.0 
8, 161.7 
8, 189.7 
8,227.1 
8,265.0 
8303.5 
8, ai. 3 
8, 379.1 
8, 416.8 
8,454.5 a 492.1 
a 529.6 
8,567.2 

2% 
8, 079.4 
8, 710.7 

8, 791.2 
8,8283 
a m 4  
a m 6  

8,754.0 

8,939.6 
8.970.4 
9.013.3 
0, ow. 2 
9,087.0 
0,123.7 
9.100.4 
9,197.0 
9,233.6 
9, no. 1 

-101. 6 

-1025 
-103.0 

-104.5 
-1w.a 
-105.8 

zig! 
-107.8 

-1(Jg.(i 
-109.8 

- m a  

:;E:: 

-1cn.a 

-1io.a 
-1ia.8 
-111.0 
-111.8 
-1120 

20, 760 
20,871 
28,988 
27.101 
27,215 
27.330 
27.444 
27. 558 
27,672 
27,780 
27,899 
28, 013 
28,120 
28 239 
28, 352 
28,405 
28 677 

- 
H - 
nn 

9,270.1 
9.308.6 
9,m 0 
9,379.4 
9,416.8 
9,452 0 
9,488.2 
9,6U 4 
9,660.6 
9,588.6 
9,032.0 
9.608.0 
9,7045 
9,740.3 
9. na. 1 
9.811.9 
9,847.0 
9,883.2 
9.918.8 
9,954.4 
9.889.9 

IO, ow. 3 
IO, 060.7 
LO, Om. 0 

IO, 186.5 
LO, 201.7 
LO, m. 8 
10,271.0 
10,308.9 
LO, 341.9 
io, 370.8 
10.411.7 
10,446.5 
LO. 481.3 
LO, 510.0 
IO, 660.0 

IO, 131.3 

- 
AlO 

rakXID 
28,577 
ZS, 690 
28802 
28,914 
29,028 
29,138 
29.2-5n 
29,361 
29,472 
29, 604 
29,096 
29.808 
29,916 
30,027 
30.137 
30,247 
30,357 
30,407 
30, 577 
30,687 
30,796 
30.805 
31,014 
31.123 
31.232 
31.341 
31,440 

31.006 
31,774 
31,881 
31,989 
32,090 
32,204 
32 311 
32 418 
32 6'4 

- 

ai, 557 

__ 
1 ~ e e  exphation on pp. a and 16. 



GEOID AND GRAVITY TABLES 27 
Table 1. FUNDAMENTAL TABLES. THE DEFORMATION OF THE 

Zone 17 
[Inner radius, 1'41'13''; outer radius, 1°54'52'1 

GEOID AND ITS EFFECT ON GRAVITY '--Continued 

em 
1.080.3 
1,026.2 
. 9 7 2 2  

- 
h - 

km 
+lo. 0 
+9.5 
+9.0 

+8. 0 
+7.5 
4-7.0 
+6.5 

+8. 0 +e. 5 
+LO 
+4.5 
+4.0 
+3.5 
+3.0 
+2 5 
+2.0 
+l. 5 
+l. 0 +. 9 +. 8 +. 7 +. 6 +. 5 +- 4 +. 3 +. 2 

+a 5 

+.; 
-. 1 -. 2 -. 3 -. 4 -. 5 
-. 6 -. 7 -. 8 
- - .@ 

-1.0 
-1.5 
- 2 0  
-2.5 
-3.0 
-3.5 
-4.0 
-4.5 
-5.0 
-5.5 
-8. 0 
-6.5 
-7.0 
-7.5 
-8. 0 

-9.0 
-9.5 

-10.0 
-10.5 
-11.0 
-11.5 
-12 0 
-12 5 
-13.0 
-13.5 
-14.0 
-14.5 
-15.0 

-a 5 

- 

galSXJ0, 
3.330 
3.164 

' 2887 

em 
11,378 5 
11.424.2 
11.469.9 
11.515.5 
11,561.1 918.2 

864.2 
810.1 
756.1 
702.1 

848.0 
594.0 
540.0 
486.0 
432.0 
378.0 
323.9 
269.9 
215.9 
162.0 
108.0 
87.2 
66.4 
75.6 
64.8 
54.0 
43.2 
3 2  4 
21.6 
10.8 
0.0 

10.8 
21.6 
32.4 
43.2 
64.0 
64.8 
75.6 
e a 4  
87.2 

107.9 
161.9 
215.8 
289.8 
323.7 
377.6 
431.6 
486.5 
639.4 
€03.2 
647.1 
701.0 
754.8 
8087 
8625 
918.3 
970.2 1.mo 

L o n . 7  
1,131.5 
1,185.3 
1,238.0 
1.2927 
1.318. 5 
LlM.2 
1453.8 
1607.5 
5 661.2 
1.614.8 

gabXIOI 
36.077 
35,218 
35,359 

34640 
35,499 

2830 
5664 
2 497 
2 331 
2 164 

?E? 
?E 
1.332 
1.165 

888 
832 
BBB 
499 
333 
300 
266 
233 
200 
166 
133 
100 
67 
33 
0 
33 
ea 

100 
133 
188 
200 
233 
266 
299 
333 
499 
665 
832 
898 

1,164 

1, e63 
1.829 
1,995 
2 161 
2 327 2 493 
2658 
2825 
2 991 
3.157 
4 322 
4488 
$654 
4 a  
$985 
4,151 
4,316 
4 , a  
4, 647 
4,813 
4878 

:% 

11,606.6 
11.652.0 
11.697.4 
11,742.8 
11,788.0 
11.833.3 
11,878.4 
11.823.6 
11,868.8 
12 013.6 
12058.6 
12103.5 
12.148.3 
12,193.1 
12,237.8 
12,282.5 
12,327.1 
12,371.6 
12416.1 
12460.6 
12504.9 
12.549.3 
12.593.5 
12,637.8 
12681.9 
12.726.0 
12.770.1 
15814.1 
12,8580 
12,901.9 
12,945.7 
12,889.5 

A 

35,780 
35,820 
36,060 
36.200 
36,339 
36,479 
36,618 
36,757 
36.898 
37,035 
37,173 
37,312 
37.454 
37;- 
37,726 
37,864 
38,001 
38,138 
38,276 
38,412 
38.549 
38.888 
38.822 
38.959 
39,095 
39.231 
39,367 
39,502 
39.838 
39,773 
3,808 
40,043 

km 
-80.0 
-80.5 
-81.0 
L8l. 5 
-82.0 

-82 5 
-83.0 
-83.5 
-84.0 
-84.5 

-85.0 
-85.6 
-M.O 
-86.5 
-67.0 

-67.5 
-88.0 
-88 5 
-89.0 
-89.5 
-90.0 
-90.5 
-91.0 
-91.5 
-92 0 
-92.5 
-93.0 
-93.5 
-94.0 
-94.5 
-95.0 
-95.5 
-96.0 
-96.5 
-97.0 
-97.5 
-83.0 
-98.5 
-99.0 
-99.5 

-100.0 
-100.5 
-101.0 
-101.5 
-102.0 
-102.5 
-103.0 
-103.5 
-104.0 
-104.5 
-105.0 
-105.5 
- loa0  
-108.5 
-107.0 
-107.5 
-108.0 
-108.5 
-109.0 
-109.5 
-110.0 
-110.5 
-111.0 
-111.5 
-1no 

H 

em 

8,389.4 

8, 487.4 
8,536.4 

a w . 3  
8,634.1 

6 731.7 

8,828.0 
877.6 

8,974.7 
9, 023. 1 

9,071.5 
9, 119.9 
9,168.2 
9,216.4 
9.204.6 
9,312.8 
9.360.8 
9,408.9 
9,458.9 
8,504.8 
9,552.7 
9 . m .  5 
9,648.3 
9,696.0 
9,743.7 
9.791.3 
9,838.9 
9,888.4 
9,933.9 
9.981.3 

10,028.6 
10,078.0 
10,123.2 
10. 170.4 
10.217.6 
10,269.6 
10,311. 7 
10,358 7 
10,405. 6 
10,452.5 
10,499.3 
10,546.0 
10.592 8 
10.639.4 
10. BBB. 0 
10.732 6 
lo. 779.1 
10.825.5 
14 671.9 
10,918.2 
10,964.5 
11,010.7 
11.056.8 
11 103.0 
11.149. 1 
11,195.1 
11,241.0 
11,286 9 
11.332 7 
IL na 5 

8: 340.2 

8438.4 

ag82.s 

a 780.4 

a 9%. 2 

palaXJ@ 
25,711 
25,862 
26.013 
26.164 
28.315 

28.468 
26.617 
26,767 
26,917 
27, 088 

27.218 
27,367 
21.517 
21,666 
27.816 

27.885 
28,114 
28.263 
28,412 
28,560 
28.709 
28,857 
29,005 
29,153 
29,301 
29,448 
29.590 
29.743 
29,890 
30.037 
30.184 
30,331 
30,477 
30,623 
30,770 
30.916 
31.061 
31,207 
31.353 
31,483 
31.643 
31,780 
31,933 
32,078 
32222 
32 366 
3 2  511 
32 855 
32 788 
32812 
3% oa8 
33,m 
33.m 
33,515 
33,w 
33,801 
23.w 
34,m 
W P g  
34, 370 
34,511 
34.853 
34,794 
34,939 won 
- 

km 
-112.0 
-112.5 
-113.0 
-113.5 

-114.5 
-115.0 
-115.5 
-116.0 
-116.5 
-117.0 
-117.5 
-118.0 
-118.5 
-119.0 
-119.5 

-120.5 
-121.0 
-121.5 
-122.0 
-122.5 
-123.0 
-123.5 
-124.0 
-124.5 
-125.0 
-125.5 
-126.0 
-126.5 
-127.0 
-127.5 
-128.0 
-128.5 
-129.0 
-129.5 
-130 0 

-114.0 

-120.0 
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Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE 
GEOID AND ITS EFFECT ON GRAVITY *-Continued 

palaXloC 
32,232 
32,424 
32,616 

:ig 
33.190 
33,381 
33.572 
33,763 
33,954 
34.144 
34,334 
34,524 
34 714 

Zone 16 
* 

[Inner radius. 1'54'5%''; outer radius, 2°11'53''] 

km 
-112.0 
-112.5 
-113.0 
-113.5 
-114.0 
-114.5 
-115.0 
-115.5 
-116.0 
-116.5 
-117.0 
-117.5 
-118.0 
-118.5 

km 
+lo. 0 
+9.6 
+e. 0 
+E. 6 

+7.5 
+7.0 
+6. 5 
+e. 0 
+5.5 
+5.0 
+4.5 
+4.0 
+3.6 
+3. 0 
+2.5 
+2. 0 
+l. 6 
+l. 0 +. 9 +. 8 +. 7 +. 6 +. 5 +. 4 +. 3 +. 2 +. 1 .o 
-. 1 -. 2 
-. 3 -. 4 -. 6 
-. 6 -. 7 
-.8 -. 9 

-1.0 
-1. 6 
-2 0 
-2.5 
-3.0 
-3.5 
-4.0 
- 4 6  
-5.0 
-5. 6 
-6.0 
-6.5 
-7.0 
-7.6 
-8.0 
-8.6 
-9.0 
-9.6 
-10.0 
-10.6 
-11.0 
-11.5 - 12 0 
-12.5 
-13.0 
-18.6 
-14.0 
-14.6 
-15.0 

+a o 

- 

3 4 : m  I 

H 

-119.0 

. em 
1,346.8 
1,279.4 
1,212.0 
1,144.7 
1,077.3 
1, m. 9 

942.6 
875.2 
em. 9 
740.5 
673.2 
605.8 
538.5 
471.2 
403.8 
338.6 
269.2 

134.0 
121.1 
107.7 
94.2 
80.7 
67.3 
53.8 
40.4 

. 28.9 
13.5 
0.0 

13.5 
28.9 a. 4 
65.8 
67.3 
80.7 
94.2 

107.6 
121.1 
134.6 

289. 1 
336.3 
403.5 
470.8 
638.0 
805.2 
072 4 
739.0 
m . 7  
873.9 
941.0 

1 , m 2  
1,076.3 
1,142 4 
1.209.5 
1,270.0 
1,343.0 

mi. 9 

mi. 8 

1,410.7 
1,477.7 
1,544.7 
1.611.8 
1, 07s. 7 
1.746.7 
1,812.7 
1.679.6 
1,940.6 
2 013.6 

@aXIG, 

3,944 
3,736 

4.152 

3.113 
2900 
2698 

2,075 
1,888 
1,660 

1,037 
830 
622 

;; 

g 

332 
290 
249 

124 
83 
42 
0 
a 
83 

124 
188 
207 

290 
332 
373 
415 
622 
829 

1,037 

1.658 
1,886 
2073 
2280 
2487 

%eo1 
3,108 
3.316 
3,622 
4728 
3.935 
4.142 
4,349 
4.555 
4,762 
4,969 
5,175 
5,382 
4688 
4784 
6, 001 
6,207 

kg 

-- As /I 
km 
-80.0 
-80.5 
-81.0 
-81.6 
-82.0 
-82.5 
-83.0 
-83.5 
-84.0 
-84.5 
-85.0 
-85.5 
-88.0 
-88.5 
-87.0 
-87.5 
-68.0 
-68.5 
-89.0 
-89.5 
-w.o 
-00.5 
-91.0 
-91.6 
-92.0 
-92.5 
-93.0 
-93.5 
-94.0 
-94.6 
-95.0 
-95.5 
-mo 
-96.6 
-97.0 
-97.5 
-98.0 
-98.6 
-09.0 
-09.6 

-100.0 
-100.6 
-101.0 
-101.6 
-102.0 
-102.5 
-103.0 
-103.5 
-104.0 
-104.5 
-105.0 
-105.6 
-106.0 
-106.5 
-107.0 
-107.6 
-108.0 
-108.5 
-109.0 
-'O"' 
-110.0 
-110.5 
-111.0 
-111.5 
-112.0 

3 5 ; m  ;z% 
35,601 
35,850 
36,039 
36.228 
86,416 
36,W 
36,792 
36,980 
37,188 
37,358 
37,643 
37,730 
37,917 
%lo4 
%291 

2% 

H 

-119.5 

-120.6 
-121.0 
-121.6 
-122.0 
-122.5 
-123.0 
-123.5 
-124.0 
-124.5 
-125.0 
-125.6 
-128.0 
-128.5 
-127.0 
- m . 5  
-128.0 
-128.5 
-129.0 

-120. o 

P m  

lo. 155.8 
10,518.1 
10,580.3 
10,642.4 
lo, 704.5 
10,788.5 
10,828.5 
10,890.4 
10, 952. 3 
11.014. 1 
11,075.8 
11, 137.6 
11.199.2 
11,280.8 
11,322.4 
11,383.9 
11,445.4 
11. Mw. 8 
11; 568.1 
11,629.4 
11,690.0 
11,751.8 
11,812.9 
11,874.0 
11,935.0 
11,096.0 
12,056.9 
12,117.7 
12178.6 
12 239. a 
1 ~ 3 0 0 . 0  
12 360.6 

1% 481.7 
1 2 5 4 2 2  
12802.6 
1% 863.0 
12,723.2 
12 783.6 
15843.7 
12 803.8 
12 963.9 
13,023.9 
11083.9 
13.143.8 
13,203.0 
13,263.4 
13,323.1 
13,382.8 
13,442.4 
13,502.0 
13,581.5 
13,620.9 
13, W. 3 
13,739.0 
13,7989 
13,868.1 
13,917.3 
13,976.4 
14.W.4 
14. OW 4 
1% 153.3 
14. 212 2 
14.271.0 
14. 328.7 

12 421.2 

As II 'h  

-130.0 

39.408 
39,594 

40,519 
40,703 

41. 264 
41,439 
41,623 
41,808 

.41,990 
4 173 
4- 

4 721 
4603 

43,449 
43,631 
43,812 
43.894 
44.175 

- 
H '  
- 

cm 
14,329.7 
14.388.4 
14,447.0 
14,505.6 
14,564.1 
14,622.5 
14,880.9 
14,739.2 
14.797.5 
14. 855.7 
1% 913.9 
14,971.9 
16,030.0 
15,087.9 
16,146.8 
16,2w. 7 
15,281.5 
15,319.2 
15.376.9 
15,434.6 
16,492.0 
15,549.6 
15,606.9 
15,664.3 
15,721.6 
15,778.8 
15,830.0 
15,893.2 
15,950.2 

16,064.2 
16, 121.0 

16,234.6 
16,291.3 
16,347.9 
16. a. 6 

16, og. 2 

16, 177.8 

valaXI@ 
44,175 
44,350 
44,536 
44,717 
44.897 
45,077 
45,257 
45,437 
45,617 
45,796 
45.975 
46,154 
46,333 
46,512 
46,6Ml 
46,869 
47,047 
47,225 
47,403 
47; 580 
47,758 
47,936 
48,112 
48.289 
a, 465 
48, 642 
48,818 
48,994 
49,170 
49.346 
49,521 
49,697 
49,872 
50,047 
50, zzz 
50,396 
50.570 

1 See explanation on pp. 3 and 1h 
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iafdXt0, 
41,649 
41,899 
42,150 
45399 

42899 
43,148 
43,397 
43,646 
43,895 
44.144 
44.393 
44,641 
44,889 
45,137 
45.385 
45.633 

2% 

U,MQ 

45.880 

Table 

-I- km 
-112.0 
-112.5 
-113.0 
-113.5 

-114.5 
-115.0 
-115.5 
-116.0 
-116.5 
-117.0 
-117.5 
-118.0 
-118.5 
-119.0 
-119.5 
-120.0 

-121.0 
-121.5 

-114.11 

-120.5 

1.-FUNDAMEN 
GEOID AND I 

46,622 
46,869 
47,116 
47.362 
47,608 
47,855 
48,101 
48346 
48,592 
48.837 
49,083 
49,328 
49,573 
49,817 
50,062 
W.306 
XI, 5.50 
50,794 
51,038 
51.282 

- 
h 

km 
+lo. 0 
+9.5 
+9.0 
+8.5 
+8.0 
+7.5 
+7.0 
+e. 5 
+B. 0 
+5.5 
+5.0 
- 5  
+4.0 
+3.5 
+3.0 
3-2 5 

‘+2. 0 
+l. 5 
+l. 0 +. 9 +. 8 +. 7 +. 6 +. 5 +. 4 +. 3 +. 2 +. 1 . o  
-. 1 -. 2 -. 3 -. 4 -. 5 
-. 6 -. 7 
-.8 -. 9 

-1.0 
-1.5 
-2 0 
-2. 5 
-3.0 
-3.5 
-4.0 
‘4.5 
-5.0 
-5.6 
-8.0 
-6.5 
-7.0 
-7.5 
-8.0 
-8.5 
-9.0 
-9.5 

-10.0 
-10.5 
-11.0 
-11.5 
-120 
-12 5 
-13.0 
-13.5 
-14.0 
-14 5 
-15.0 

- 

- 

-122.0 
-122.5 
-123.0 
-123.5 
-124.0 
-124.5 
-125.0 

- 126.0 
-126.5 
-127.0 
-127.5 
- 128.0 
-128.5 
-129.0 
-129.5 
-130.0 

-125.5 

H - 
em 

1,645.4 
1, 668.7 
1,472.1 
1,385..4 
1.298. a 
1.212. 1 
1.125.6 
1,038.9 

952 3 
865.7 
779.1 
692.8 
605.9 
519.3 
432 7 
34f3.2 
269.6 
173.1 
155.8 
m . 4  
121.1 

86.5 
69.2 
51.9 
34.6 
17:3 
0.0 

17.3 
34.6 
51. 9 
69.2 
86.8 

103.8 
121.1 
138 4 
155.7 
173.0 
2-59, 5 
346.0 
432. 5 
518. 9 
605.4 
691.8 
77% 2 
864.6 
951.0 

1,037.4 
1.123.8 
1.210. 1 
1.296.5 
1,382.8 
1.489. 1 
1,555.4 
1,641.7 
1,728 0 
1.8142 
1, Ba). 4 
1,985.6 
2,0728 
2, 159.0 
2,245.2 
2331.3 
2 417.4 
2603.5 
2589.6 

1,732. a 

103. a 

- 

’AL TABLES. 
’S EFFECT ON GRAVITY “Continued 

THE DEFORMATION OF THE 

Zone 16 
[Inner radius, 2O11’63’’; outer radius, 2O33’46’7 

ialsXl0, 
5,339 
5,072 
4805 
4.538 

a 737 a 470 
am 
2936 
2, 869 
5402 
2 135 
1.888 
1.601 
1 334 
1: 067 
800 
534 
480 
427 
35 3 

267 
213 
160 
107 
53 
0 

63 
107 
160 
213 
267 

373 
427 
480 
633 
800 

1.067 

$2 

320 

320 

f E i  
1: 868 
2 133 
2 399 
5ssJ 
3.198 

3.997 
4,263 
1 529 
4+ 795 
4 061 

4 593 
4858 

6,m 
6,921 
7. 187 
7,452 
7.718 
7.883 

2 932 

2% 

4 321 

2,% 

km -a. 0 
-80. 5 
-81.0 
-81.5 
-82.0 
-82.5 
-83.0 
-83.5 
-84.0 
-84.5 
--85.0 
-85.5 
-86.0 
-m. 5 
-87.0 
-87.5 
-88.0 
-88. 5 
-89.0 
-89.5 
-90.0 
-90.5 
-91.0 
-91.5 
-92.0 
-92.5 
-93.0 
-93.5 
-94.0 
-94.5 
-95.0 
-95.5 
-98. 0 
-98.5 
-97.0 
-97.5 
-98.0 
-98.5 
-69.0 
-99.5 

-100.0 
-100.5 
-101.0 
-101.5 
-102.0 
-102.5 
-103.0 
-103.5 
-104.0 
-104.5 
-105.0 
-105.6 
-106.0 
-108.5 
-107.0 
-107.6 
-1080 
-1m 6 
-109.0 
-109.5 
-110.0 
-110.5 
-111.0 
-111.5 
-1120 

H - 
em 

13,510.5 
13.591.7 
13,672.8 
13,753.9 
13,834.9 
13,915.8 
13, Qg6.8 
14,077.6 
14,158.4 
14.239.2 
14.319.8 
14,400.5 
14,481.0 
14,561.6 
14,642.0 
14, 722. 4 
14.802.8 
14,883. 1 
14.953.4 
15.043.5 
15,123.7 
15,203.7 
15,283.8 
15,363.7 
15,443.6 
15,523.5 
15.603.3 
15.683.0 
15,762. 7 
15,842. 3 
15,921.8 
16,001. 3 
16,080.8 
16,160.1 
16,239.5 
16.318.7 
16.397.9 
16,477. 1 
16,556. 2 
16,635.2 
16,714.1 
16,791.0 
16,871.9 
16,950.7 
17,029.4 
17,108.0 
17, 186.7 
17.265.2 
17,343.7 
17,422.1 
17,500.4 
17,578.8 
17.657.0 
17,735.2 
17.813.3 
17,891.3 
17,QFiQ. 3 

18.125.1 

18,28a6 

IS, 435.9 
18,513.5 

la 047.2 

1a202.9 

1a3.5s.3 

tS,m.e 

51,525 
51, 7fb9 
5 5  011 
5 2  W 
52,491 
5 2  740 
52952 
53,224 
53.456 
53,708 
53,049 
54.180 
se 432 
31 673 
64,913 
ag 154 
sg 394 
55.635 
sg 875 
€4 114 
€4354 
€4 594 
‘M.833 
57,072 
57,311 

H 

em 
18.5w). 9 
18.688.4 
18,745. 7 
18,823.0 
18.900.2 
18.977.4 
19,054.5 
19, 131.6 
19,208.5 
19,285.4 
19,362.3 
19.439. 1 
19,515.8 
19,592.4 
19,869.0 
19.745.6 
19,822.0 
19,898.4 
19,974 7 
20, 051. o 
20. in. 2 
20,203.3 
20. ng. 4 
20,355.4 
20,431.3 
20.507.2 
20,583.0 
20, fi58.8 
20,734.4 m, 810.0 
20.885.6 
20.961.0 

21,111.8 
21,187.1 
21,262.3 
21.337.4 

21 ,am4 

a1i7 

pabXIOl 
67,311 
57,549 
57,788 
58,028 
58.264 
58.502 
58.740 
58,977 
59,215 
59,452 
59,689 
59,925 
60,162 
60,398 
60, 534 
60.870 
61, 108 
61.341 
61.577 
61,812 
62,047 
65 281 
62.516 
62,750 
65 984 
63,218 
63,452 
63,685 
Fh?, 919 
64,152 

- 

2% 
64,850 
65,082 
65,314 
m, 546 
65.777 

- 
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A@ 

PhXlOs 
56,019 
56.358 
68.698 
57.036 
57,375 

Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE 
GEOID AND ITS EFFECT ON GRAVITY LContinued 

h 

km 
-112.( 
-112.t 
--113.( 
-113.1 
-114. ( 

-- 

Zone 14 
(Inner radius. 2033'46": outer radiw 3°G3'05") 

6.079 
5,721 
5,364 
5.006 
4.648 

n 
km 
+IO. 1 

+Q. 
+9. 1 

+8. I 
+7. 
+7. I 
+e. 
+e. 1 
+5. ! 
+5. I 
+4. I 
+4. ( 
+3. ! 
+3. ( 
+2 ! 
+2. ( 
+l. I 

+l. ( +. f +. +. 1 +. E 
+. : +. 4 +. 3 +. 2 +. I 
-. 1 -. 2 -. 3 
- . I  -. 6 
-. 6 -. 1 -. 8 -. 9 

-1.0 
-1.5 
-2.0 
-2.5 
-3.0 
-3.5 
-4.0 
-4.5 
-5.0 
-5.5 
-6.0 
-6.5 
-7.0 
-7.5 
-8.0 

-9.0 
-9.5 - 10.0 

-10.5 
-11.0 
-11.5 
-120 
-12 5 
-13.0 
-13.5 
-14.0 
-14.5 
-15.0 

- 

+a 

. a  

-a 5 

-81. 
-82. 

-82 
-83.1 
-83. 

H 

57,714 
58,052 
58,390 
58 .78  
59.066 

59.404 

60,079 

60,753 , 

59,742 

W416 

cm 
2320. : 
2,204. : 
2088.1 

1,972. ( 
1,855. f 
1,739. f 
1.623.8 
1,507. i 

1,391. i 
I, 275.7 
1, 159.8 
1.043. 8 

927.6 

811.6 
fi95. R 
579' 7 
4e.l 7 
347.8 

231.8 
208.6 
185.5 
162 3 
139.1 

115.9 
92  7 
69.5 
46.4 
23.2 
0.0 

23.2 
40.4 
69. 5 
82.7 

Ilh. 9 
139.1 
162.2 
185.4 
208. 6 
231.8 
347.6 
483.5 
579.3 
695.1 
810.9 
926.7 

1,042.5 
1.158.3 
1,274.0 
I. 389.7 
1,505.4 
1,621. 1 
1.736.8 
I, 852. 4 
1,968.1 
2083.7 
5199.3 
2,314.9 
2,430.4 
2646.0 
2 861.5 
2, 777.0 
2,892 4 
3,007.9 
3,123.3 
3,138 7 
3,364. 1 
3.46% 5 - 

-114.: 
-115.C 
-115.: 
-1lfl.G 
-116.5 

-117. o 
-1i8.0 
-117.5 

-118.5 
-119.0 

2% 
3.575 
3.217 
2,860 

-84. I 
-84. 

-85.1 
-85. 
-86.1 
--RR 

2.502 1 
2,144 
1 787 
(430 
1:072 

n5 
643 
572 
600 
429 

-El 
-87.1 
-88.1 
-@E.! 
-89. I 
-89.1 

-9o.( 
-Go.! 
-9L( 
--01 ! 

- 
H 

em 
18.171. I 
18.282. I 
18, 392. ( 
18, 502. ( 
18,611. I 

18,721. 
18,831.1 
18.941. 
19.050. I 
19,180.4 

19.270. c 
19,379. t 
19.488. F 
19.598. z 
19, 707. d 

19,RIR E 
19,92fl. 0 
20, 035.2 
20,144.2 
20, m. 3 
20.302.2 
20.471. 1 
20,579.9 
20.688.7 
20,797.4 

20, rn6.1 

21.123.2 
21,231.6 
21,340.0 
21,448.4 
21.558.6 
21.664.8 
21.773.0 
21,881. 1 
21,889. 1 
22.097.0 n. 20.1.9 
E, 312.8 

E4 528.2 
n, 635.9 
22,743.4 
12851.0 a. 958.4 
13.065.8 
B, I 73. I *, 280.3 
B, 387.5 

*, 601.7 *. 708.7 
B.815.6 
53,9224 koa. 2 
!4# 136.9 
k 2 4 2 6  
#, 349.2 
L455.7 
x, 562. I 
L4.668.5 
Y774.8 
BsSl.1 
B 687.2 
5,093.4 

- 

21,014.6 

n, 420.5 

B, 484.6 

- 

61,090 
61.427 
61.763 
62,099 
62.435 

-119.5 
-120.0 
-120.5 
-121.0 
-121.5 

62.771 
%lo7 
fi3,442 
63.778 
64,113 

64,449 
64,782 
65. I17 
65,451 
65,785 

-122.0 
-1225 
-123.0 - 123.5 
-124.0 

-124.5 
' -125.0 

-125.5 
-126. 0' 
-128.6 

357 
28fl 
214 
143 
72 
0 

lz 
g 
g 

214 

. 
-92 (  

-92: 
-93.( 
-93.! 
-94( 
-94.1 
-95.c 
-95.: 
-95. C 
-98.t 
-97.0 
-97.: 
-98. 0 
-98.5 

72,758 
73,087 
73,417 
73.746 
74, 076 
74 404 

75,062 
75,390 
75.718 
76.04R 
76,374 
76,702 
77,029 
77,356 

74  733 

60.119 
65.453 
66.787 
67,120 
67,453 
67.786 
68.119 
68.452 
88,784 
69.116 
69.448 
69,780 
70. 112 
70,443 
70,774 
71.108 
71, 436 
71,167 
72 097 
7i429 

H 

* -127.0 
-127.5 
-128.0 
-129.5 
-129.0 
-129.5 
-130.0 

I 

cm 
25,093.8 
25.199. fl 

25.305.* 
75,411.: 
25.517. : 
25,622. I 

25,939. I 
26,045. : 
26. 150. : 
26,256. ( 
26,361. I 
28,466.1 
%, 571. f 

28.676. i 
26.781. i 
26,886. f m. wi. t 
27, m. 2 

27,201. I. 
27,305. e 

25.728. ! 
25,834. , 

27.410.2 
27,514.7 
27.619.1 

27,723. 5 
27,821. R 
27,932.0 
29.036.1 
29,140.2 
28.244.2 
28,348.1 
2% 452.0 
28,555.7 
28.659.4 
28,763.1 
28,868.6 

4,641 
4,908 

6.067 
2% 

Azg 

g a h X i ~  
77.356 
77,683 
7R, 010 
78,334 
78,662 

78,9s8 
79,314 
79? 640 
79,6i35 
eo. 290 

- 

Rn. 815 
80,940 
81,265 
81.589 
81,913 

82.237 
82.561 
82, XU4 
83,207 
83,530 

83,853 
84.178 
84,494 
84,820 
85.142 

85,464 
85,785 
88,107 
86,428 
86,748 
87,069 
87.3W 

s8, om 
88,349 
RR. 669 
88.888 

87,710 

- 

-106.0 

:;g; 

1 Bee explanation OD pp. 3 and 15. 
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abX1D 
146.078 
146,971 
147,883 
148,755 
149,640 

Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE 
GEOID AND ITS EFFECT ON GRAVITY &Continued 

km 
-112.0 
-112.5 
-113.0 
-113.5 
-114.0 

zone 13 
(Inner radius, 3O03'05"; outer radius, 4"1P'13'') 

ralsXlD, 
18,573 
17,643 
10,714 

15,784 
14,855 
13,928 
12,997 
12.068 

11.139 
10.210 
9,282 
8.353 
7,424 

0.490 

2% 
3,711 
2783 

% 
;:E 
1,484 

928 
742 
557 
371 
186 
0 

I86 

557 
742 
928 

an. 

h 

km ' -80.0 
-80.5 
-81.0 
-81.5 
-820 

-826 
-83.0 
-83.5 
-84.0 
-84.5 

-85.0 
-85.5 
-86.0 
-86.5 
-87.0 

-87.5 
-88.0 
-88.5 
-&a. 0 
-89.5 

-90.0 

--81.5 
-92.0 

-92.5 
-93.0 
-93,s 
-94.0 
-94.5 

-95.6 
-96.0 
-96.6 

3:; 

-95.0 

-137 n 

km 
+lo. 0 
+9. 5 +e. 0 
+8. 5 
+8.0 
+7. 5 
+7.0 
+e. 5 
+6. 0 
+5. 5 
+5. 0 
+45 
+4 0 

+3.5 
+3.0 
4-2 5 
+2 0 
+I. 5 

+I. 0 +. 9 +. 8 +. 7 +. 6 
+. 5 .+. 4 +. 3 +. 2 
f. 1 .o 
-. 1 -. 2 -. 3 -. 4 -. 5 
-. 6 -. 7 -. 8 -. 9 
-1.0 

-1. 6 
-2 0 
-2 6 
-3. 0 
-3. 5 
-4 0 
-4 5 
-5.0 
-5.6 
-6.0 
-0.5 
-7.0 
-7.5 
-8.0 
-8.5 
-9. 0 
-9.5 

-10.6 
-11.0 
-11.6 

-12 5 

-13.5 
-14 0 
-14 6 
-16. (1 

- /  

-io. a 

-12 a 
-13. a 

- 

i50.m 
151.428 
152.319 
153.3.209 
154,099 

- 
H 

-114.5 
-115.0 
-115.5 
-116.0 
-116.5 

em 
6,024.8 
5,723.3 
5,421.8 

5,120.3 
4,818.9 
4,517.5 
4.216.1 
3,914.7 

3,613.4 
3,312. 1 
3 010.8 2 709.6 
2408.4 

2 107.2 

1 505.0 

902 9 

601.9 
541.7 
481.5 
421.3 
381.1 

3ao. 9 
240.7 
180.8 

60.2 

60.2 

180.5 
240.7 
300. Q 
381. I 
421.1 
481.4 
MI. t 
601. I 

wnt 
1 , m 1  
1,804. I 
2 105. f 
2 a :  
2 708. t 
3,007.: 
3,307.I 
8608.: 
3 , 8 0 8 I  
4,209.1 
4.509.: 
4.809.8 
5,110. I 
5.410. 
5,710. f 

0,310. 8 

0,010. I 

1: 806.1 

1: 203. 9 

im. 4 

0. a 

120. 4 

1,203. 4 

6.010. ! 

0, 910. { 
7,210. , 
7,510. t 

8, no. I 
a 410. I a 709. I 
9,009.1 

7,810. ! 

- 

164,989 
155.878 
156,767 
157,655 

159.432 
160,319 
161.206 
162,093 
162,W 

158,544 

-117.0 
-117.5 
-118.0 

' -118.5 
-119.0 

-119.5 
-120.0 
-120.5 
-121.0 
-121.5 

I 

163,868 
164.752 
105,637 
Ifns,522 
167.407 

168.292 
169.170 
170,060 
170,943 
171,826 

€I - 
rn 

47,388.0 
47.675.0 
47.965.0 
48,2543 
48,543.6 

48,8320 
49, 121.0 
49 410 4 
49: 699: 2 
49, m7.9 

50,276.5 
50,564.9 
50,853.3 
51.141.5 
51,429.6 

51.717.7 
52 005.0 
62 293.4 
52,681.1 
52,868.7 

53.156.1 
53,443.5 
53.730.7 
M. on. 9 
54,304.9 

54.591.8 
54,878,B 
55, 165. 3 
55,451.9 
55,738.3 

56,024.7 
56,310.9 
58,597.0 
56,883.0 
57,168.9 

57,454. 6 
57 740.3 

58,311.2 
68,596.5 
58,88L7 
59, lea. 8 
59.451.7 
59.738.5 
60,021.2 
60 ao5.8 

60 8746 
01: 158 9 

58: 026.8 

60: 590.3 

01, ma 
el. 721. a 
62 010. 8 
02294.8 
62 578.2 
02,881.7 
a, i4s.a 
03,4283 

03,994.4 
64277.3 
03,711.4 

64m.a 

65,407.6 
&=.a 
2% 

-1220 
-1225 - 123.0 
- 1 B 5  
-124.0 

-124.5 
-125.0 
-125.5 
-128. 0 
-126.: 

177.117 
177,998 
178.878 
179,758 
180,637 
181,516 
182 396 
183,213 
184,151 
185,029 
185.906 

-129.5 
-130.0 

-127.0 
-127.5 

175,355 -128.5 
170,230 -129.0 

174,473 // -128.0 

180.287 

192, 911 
193.785 

H 

em 
5,689.8 
5,972.0 
6, 254.0 
6,535.8 
0,817.0 

7,099.2 
7, .m. 7 
7,662. 1 
7.943. 3 
8,224.4 

8,505.4 
8,780.2 
9,087.0 
9,347. ti 
0,628.0 

9.908.4 
0,188.0 
D. m. 6 
'0. 748. 0 
'I, 028 4 

'I. 308.1 
'1,587. 6 
'1.867.1 
'2,146.4 
'2 425.5 
'2,704.6 
'2,988 4 
9,2622 
'3,540. e 
'3,819.3 

'4.097. e 
14.375. E 
14,653. S 
'4.931. S 
15. 209.7 

'5,487. 4 
r5,7t34. c 

- 
Alo 

ralaXlO 
82,504 
83.374 
M. 243 
05.112 
05,980 

06. 848 
07.716 
DEo8. 584 
09, 451 
110,317 

111.184 
112,049 
112, 915 
113, 7 N  

116,508 
116,372 
117,238 
118,099 
118,881 

219.823 
m, 685 
221.547 
m. 408 
223,268 

224,128 
224.988 
225,847 
2u1,706 m. 565 
m. 423 
229.280 
230,138 
230. 995 
231.851 

232,707 
233,563 

- 

Zl4,644 

1 Bee explanation on pp. 3 and 15. 



32 U s  8 .  COAST AND GEODETIC SURVEY 

Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE 
GEOID AND ITS EFFECT ON GRAVITY '-continued 

z m  12 
[Inner radius, 4'18'13"; outer radius, 5°46'34"] 

pabXfOc 
21,300 
20,234 
19,188 

18,102 
17, M7 
15,971 
14,905 
13,840 

12,776 
11,710 
10,644 
9,579 
8,514 

7,450 
s. 385 
5,321 
/ m  
3,192 

2,128 
1,915 
1,702 
1,490 
1.277 

1,064 
851 
G38 
4% 
213 

0 

213 
426 
638 
851 

1.064 

- 
h 

km 
+IO. 0 
+e. 5 
+e. 0 

+8.5 
+E. 0 
+7.5 
+7.0 
+6.5 

+6.0 
+5.5 
+5.0 
+4.5 +. 0 

+3.5 
+3.0 
+2.5 
+2.0 
+I. 5 

+I. 0 +. 9 +. 8 +. 7 +. 6 

+. 5 +. 4 +. 3 +. 2 +. 1 . o  
-. 1 
-.a -. 3 -. 4 -. 6 
-. 6 -. 7 -. 8 
-.9 

-I.  0 
-1.5 
-2.0 
-2.5 
-3.0 
-3.5 
-4.0 
-4.5 
-5.0 
-5.5 
-6.0 
-6.5 
-7.0 
-7.5 
-8.0 
-8.6 
-9.0 
-9.5 

-10.0 
-10.6 
-11.0 
-11.6 
-12.0 
-12.5 
-13.0 
-13.6 
-14.0 
-14.6 
-15.0 

- 
km 
-80.0 
-80.5 
-81.0 
-81.5 
-82.0 

-82.5 
-83.0 
-83.5 
-84.0 
-84.5 

-86.0 
-86.5 
-86.0 
-86.5 
-87.0 

-87.5 
-88.0 
-88.6 
-89.0 
-89.5 

.-W.O 
-90.5 
-91.0 
-91.5 
-92.0 

-92.5 
-93.0 
-93.5 
-94.0 
-04.5 

-95.0 
-95.5 
-96.0 
-96.5 

- 
H 

em 
54,507.6 
54,842.7 
55,177.6 
55,512.6 
55,847.4 

em 
6, 809.6 
6,563.8 
6,218.0 

d, 872.2 
5,526.5 
5,180.8 
4,835.2 
4# 489.5 

4,144.0 
3,798.4 
3,452.9 
3,107.4 
2,762 0 

2,416.6 
5071.3 
1,726.0 
1,380.7 
1, m5.5 

690.3 
621.2 
552 2 
483.2 
414.1 

345.1 
276.1 
207.1 
138.0 
69.0 
0.0 

69.0 
138.0 
207.0 
276. 1 
345.1 
414. I 
483.1 
552.1 
621.1 
690.1 

1,035.1 
1,380.0 
1,725.0 
2,069.8 

2,759.4 
3,104.2 
3.448.8 
3,793.5 
4,138.1 
4,482.7 
4,837.2 
6,171.6 
4 516.1 
6,880.5 
6, 'h. 8 
6, 649.1 
6, 893.4 
7,237. 6 
7,581.7 
7,925.8 
8,269.9 
8,613.9 
8,957.8 
9,301.8 
9, M5. 6 
9,989.6 

L& 333.2 

2.414.6 

- 

flabXf0 
168.032 
169.085 
174098 
171,130 
172,162 

km 
-112 0 
-112 5 
-113.0 
-113.5 
-114.0 

em 
75,773. 6 
76.102.8 
76,431.9 
76,761.0 
77,089.9 

56,182.1 
56,516.7 
66,851.3 
57,185.8 
57,520.2 

57.854.5 
58,188.7 
68.522.8 
58,856.9 
68,190.9 

I h I  H 

173,194 -114.6 77,418. 8 
174,228 -115.0 77.747.5 
175,257 -116.5 78,076.2 
176.288 -116.0 78,404.7 
177,319 -118.5 78,733.2 

178,350 -117.0 79,061.5 
179,380 -117.5 79,389.7 
180,410 -118.0 79,717.9 
181,440 -118.5 80, C45.9 
182,469 -119.0 80,373.9 

59,524. 8 
69,858.5 
60,192.2 
64525.9 
60,859.4 

383,198 
184,528 
185,556 
186,585 
187,613 

-119.5 
-120.0 
-120.5 
-121.0 
-121.5 

80,701.7 
81,029.4 
81,357.1 
81,684.6 
82.012.1 

61,192.8 
61,526.2 
61.859.4 
62,192.6 
62,525.7 

62.858.7 
63,191. 6 
63,5U. 4 
63,857.2 
64,189.8 

64,522.3 
64.854.8 
65,187.2 
65,519.4 
65,851.6 
66,183.7 
66,516.7 
66,847. 6 
67,179.4 
67.511.2 
67,842.8 
68,174.3 
68,505.8 
68,837.1 
60,168.4 

188, 641 
189,888 
190,698 
191,723 
192,750 

193,776 
194.802 
195,828 
196,854 
197,880 

198,805 
169,930 
200,954 
201.978 
203,003 
201,026 
M5.050 
206,073 
207,096 
208,118 
209,141 
210,163 
211,186 
215200 
213,227 

-122.0 - 122.5 
-123.0 
-123.5 
-124.0 

-124.6 - 125.0 
-125.5 - 
-128.0 
-126.5 

82,339.4 
82,668.6 
82,693.7 
83,320.8 
93,617.7 

Q,974,6 
84,301.2 
84,627. 8 
84,954.3 
85,zsO.7 

-137.0 
-121.6 
-128.0 
-128.5 
-129.0 
-1%. 5 
-130.0 

labXfOc 

235,619 
236.633 
237,647 

238,661 
239,674 
140, ea8 
141, 700 
142,713 

243.725 
244.737 
245,748 
146.760 
"I, 771 

248,781 
149,792 

252,821 

253,630 
254,839 
155.847 
156, 855 
157,863 

168,870 
259,878 
260.884 
261,891 
12,897 

U13,m 
14,909 
265,914 
166,919 
17,923 
268.925 
169,932 

3% 

2% 

- 

85,607.0 
85,933.2 
86259.3 
86,585.3 
86,911.1 
87,236.9 
87,562.6 

~ e e  exphnatton on PP. a and 16. 

1,277 
1.489 
1,702 
1,915 
2,127 
3,191 
4,334 
5.318 
6.381 
7,444 
8,506 
9,569 

10,632 
11,694 
12.757 
13,819 
14.881 
16,943 
17,005 
18,OBB 
19,128 
20,189 
21,250 
22.311 
23.372 
24,433 
25,494 
26,554 
27,615 
28,675 
29,735 
3 4  796 
31.864 

-97'0 
-97.5 
-93.0 
-98.5 
-69.0 
-@" 

-100.0 
-100.5 
-101.0 
-101.5 
-'O2.O 
-102.5 
-103.0 
-103.5 
-104.0 
-104'5 
-106.0 
-105 5 
-106.0 
-106.5 
-ICn.O 
-107.5 
-108.0 
-108.5 
-108.0 
-109.6 
-110.0 
-110.6 
-111.0 
-111.5 
-1120 

69,499.6 
69.830.6 
70,161.6 
74 492.5 
70,823.3 
71,154.0 
71,484.6 
71,815.1 
72,145.6 
72.475.8 
72,806.0 
78,136.1 
73,486.1 
73,796.0 . 
74,125.9 

214,248 
215,269 
216,289 
217.308 
218,329 
219,348 
220,367 
221.388 
222,405 
223,423 
224,441 
226.459 
226.476 
227,493 
228,510 

74,455.6. 
7 c m . 2  
75,114.8 
75,444.2 
75,773. 6 

228,628 
230,642 
!al,Ea 
232,574 
233,589 



GEOID AND QRAVITY TABLES 33 
Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE 

GEOID AND ITS EFFECT ON GRAVITY '-Continued 
Zone 11 

[Inner radlus, 5°46'34"; outer radius, 7°51'3(Y1 

I h -  l H  
- 

h 

km 
+IO. 0 
+e. 5 
+e. 0 

+a. 5 
+a. 0 
+7.5 
+7.0 
+6. 5 

+6. 0 
+5.5 
+5.0 
+4.5 
+4.0 

+3.5 
+3.0 
+2. 5 
t 2 . 0  
+I.  5 

+I .  0 +. 9 +. 8 
f. 7 
+.ti 

+. 5 +. 4 +. 3 +. 2 +. 1 . o  
-. 1 
-. 2 -. 3 -. 4 -. 5 
I-. 6 -. 7 -. u 

9 
-1.0 
-1.5 
-2.0 
-2.5 
-3.0 
-3.5 
-4 0 
-4.5 
-5 0 
-5.5 
-6.0 
-6.5 
-7.0 
-7.5 
-8.0 
-8.5 
-9.0 
-9.5 

-10.0 
-10.5 
-11.0 
-11 5 
-120 
-125 
-13.0 
-13.5 
-14.0 
-14.5 
-15.0 

- 

- 

I km I rm 

H 

em 
9,874.8 
9,380.5 
L W 3  
8,392.2 
7.898.1 
7.4M. 0 
6.910.0 
8.416. 1 

5. 922. 2 
5.428.4 
4,934.6 
4,440.9 
3.947.2 

3,453.6 
2,960.1 
2,466. 6 
1,973.2 
1.479. 8 

986.5 
887.8 
789.2 
690.5 
591.8 

493.2 
394.6 
a 5 .  9 
197.3 
98.6 
0.0 

98.6 
197.3 
295.9 
391.5 
493.1 
591.8 
6YO. 4 
789.0 
887.6 
988.2 

1.479.3 
1.972.2 
2,465.1 
2,958.0 
3,4.w. 8 
3.943.5 
4,4.>d. 2 
4.6128.8 
5,421.4 
5,913.8 
6.406. 3 
6,898.6 
7.391.0 
7, W. 2 
8. 375.4 
8,867.5 
9. 359.6 
9. 851.6 

LO. 343.6 
14835.4 

11.819.0 
12,310.6 
12,802.3 
13,293.8 
14 785.3 14.n6.s 
14.76% 1 

11.3n. 2 

' i12.0 1oaii3.7 ' 1112.5 109,088.6 
113.0 109,5Ki2 
113.5 110 037.8 ' i l l 4 . 0  IlO:5123 

--- A* I1 I 
-&. 0 
-80.6 
-81.0 
-81.5 
-82.0 26.871 

21.302 
19.779 

7R,O17.6 
78.493.7 
78,979.7 
79.460.6 
79,841.5 

18,256 
16,134 
15,212 
13,680 
12.168 

-82.5 

-83.5 
-84.0 
-84.5 

-83.0 

10, n47 
9, I25 
7.604 
e,m 
4,562 

SO, 422.2 
m,m2.8 
81,383.4 
81.863.8 
82.344.2 

3,Ml 
2.737 
2.433 
2, 129 
1,824 

-114.5 
-115.0 
-115.5 
-116.0 
-116.5 

1,520 
1,216 

912 
608 
304 

0 

110.9R6.7 
111.461.0 
111.935.1 
112,409.2 
115883.2 

km 1 cm 

-85.0 
-85.5 
-86.0 
-86.5 
-87.0 

82.824.4 
83,304.6 
83,784.7 
84.284.6 
84.744.5 

-117.0 
-117.5 
-118.0 
-118.5 
-119.0 

113.357.0 
113,830.7 
114.304.4 
114,777.9 
115.251.3 

-119.5 
-120.0 
-120.5 
-121.0 
-121.5 

115,7ie6 
116.197.9 
116,671.0 
117,144.0 
117,616.8 

-87.5 
-88.0 
-88.5 
-88.0 
-89.5 

1.824 
2 128 
2,432 
2,736 
3,040 
4.m 
e, 080 
7,564 
9,119 

as, 224.3 
E-5.704.0 
Rti,183.6 
86,663.1 
87,142 5 

-97.5 94.769. 9 
-98.0 95,277.6 
-99.5 95.755.3 
-99.0 88,232.8 
-99.5 96.710.3 

-90.0 
-90.5 
-91.0 
-91.5 
-92.0 

-100.0 97.187.6 

-101.0 98,142.0 
-101.5 98.619.1 
-102.0 99,096.0 
-102.6 W. 572.9 
-103.0 100, 049.6 
-103.5 100, 526.3 
-104.0 101,002.8 
-104.5 101.479.3 

-100.5 97.ed34.9 

87,621.8 
88,101.0 
88,880.2 
89,059.2 
89,538. 1 

-107.5 104,335.8 
-108.0 104,811.6 
-108.5 105.287.2 
-109.0 105.762 7 
-109.5 108,2382 

-92.5 

-9% 5 
-94.0 
-94.5 

-93.0. 

-m .o  108,713.5 
-1m.s io1.1as.7 
-111.0 101,6678 
-111.6 l o s l 3 a 8  
-1120 los,61&7 

w), 016.9 
90,495.7 
80, Y74.3 
91,452.8 
91.031.3 

ialsXJ(P 
240,507 

243,473 
244,956 
246,438 

247.920 

252,364 
253,845 

255,325 
256,805 
258.285 
259.765 
261,244 

262,723 
261.202 
265,680 
267,159 
268,636 

270. I14 
271,591 
273,068 
274,545 
276,022 

277,498 
278,973 
280,449 
281,924 
283.369 

284.874 
286.348 
287,822 
289,296 
2M), 769 
292,242 
293,715 
295.187 m. 660 
298.131 
26% 
301.074 
302,545 
304,016 
305,486 

241. em 

22 l% 

-124.5 
-125.0 
-125. 5 
-126.0 - 126.5 

120, 451. 9 
120,924.0 
121,388.0 
121.8ffi. 0 
122,339.8 

-122.0 118,088.6 
-122 5 118,562.3 
-123.0 119,034.9 
-123.6 119,501.3 
-124.0 119,979 7 I '  

306,956 
308.425 
309.895 
311.364 
312,833 

~314,301 
315.770 
3h7.237 
318.705 
320,172 
321,639 
323.106 
324,572 
326.038 
3n. 503 

331.898 
333,362 
334.828 

7alrXl@ 
334.826 
336,290 
337,151 
339.217 
340,679 

342.142 
343. 604 
345,085 
346,527 
347, 988 

349,449 
350, WB 
352,369 
353,829 
355,288 

356.748 
358.206 
359,665 
361,123 
362,581 

384,038 
365,495 
366.952 
368.408 
369,864 

371,320 
372,776 
374.231 
375,688 
377,140 

378,594 
380,048 
181.501 
382.954 
384,107 
385,860 
Wi, 312 

I aphnntion on pp. 3 and 15. 



34 0.8. COAST AND GEODETIC SURVEY 

Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE 
GEOID AND ITS EFFECT ON GRAVITY LContinued 

Zone 10 
[Inner radius, 7°51'30"; outer mdius 10°44'] 

ralsXf0, 
a31,858 

335: 958 

s4cllo:056 

833 908 

3% 007 

- 
A - 

km 
+lo. 0 
+9.5 
+9. 0 

+E. 5 
+E. 0 
+7.5 
+7.0 
+6.5 

+6.0 
+5.5 
+5.0 
+4.5 
+4.0 

+3.5 
+3.0 
+2.5 
+2.0 
+l. 5 

+l. 0 +. 9 +. 8 +. 7 +. 6 +. 5 +. 4 +. 3 +. 2 +. 1 
.o 

-. 1 
.-.2 -. 3 -. 4 -. 5 
-. 6 -. 7 -. 8 -. 9 

-1.0 
-1.5 
-2.0 
-2.5 
-3.0 
-3.5 
-4.0 
-4.5 
-5.0 
-5.5 
-6.0 
-6.5 
-7. 0 
-7.5 
-8.0 
-8.5 
-9.0 
-9.5 

-10.0 
-10.5 
-11.0 
-11.5 
-12.0 
-12.5 
-13.0 
-13.5 
-14.0 
-14.5 
-15.0 - 

km 
-1iz.o 

-113. a 
-112.6 

-113.5 
-114.0 

H 

paldX10, 
41,968 
39,867 
37,766 

35,686 
33,586 
31,467 
29,367 
27,288 
25,169 
23.070 
20,972 
18,873 
16,775 

14,678 
12 580 
10,483 
8,388 
6.289 

4.192 
3,773 
3,354 
2,935 
2,515 
2,098 
1.677 
1,258 

838 
419 

0 
419 
838 

1,258 
1.677 
2,098 
2,515 
2,934 
3,353 
3,772 
4,191 
6,287 
8,382 

10,477 
15571 
1 4 . W  
16,760 
18.553 
20,947 
23,040 
25.133 
n,m 
29.319 
31,411 

%g 
37.686 
39,778 
41,869 
43.960 
48.050 
48,140 
50,230 
52,320 
54,410 
56.499 

2% 
62,765 

cm 
13,613.8 
12,932.3 
12,251.0 

11,569.7 
10,888.5 
10,207.4 
9.526.4 
8,845.4 

8,164.5 
7,483.7 
6,803.0 
6, 122.3 
5,441.7 

4,761.2 
14,080.8 
3,400.5 
2,720.2 
2, 040.1 

1,360.0 
1,224.0 
1,087.9 

951.9 
815.9 
679.9 
544.0 
408.0 
272. 0 
136.0 

0.0 
136. 0 
272.0 
407.9. 
543.9 
679.9 
815. 8 
951.8 

1.087. 7 
1,223.7 
1,359.6 
2,039.3 
2,719.0 
3,398. 5 
4, 077. 9 
4,757.3 
5,436.6 
6, 115.8 
6.795.0 
7,474.0 
8, 153.0 
8.831.9 
9,510.7 

10, 189.4 
10,868.0 

12.225.0 
12,803.4 

14,260.0 

11: 546. 6 

13,581.7 

14,938.1 
15,616.2 
16.294. 1 
16,972.0 
17. 649.8 
18,327.6 
19,005.2 
19,682.7 
20, 360.2 

km 
-80.0 
-80.5 
-81.0 
-81.5 
-820 

-82.5 
-83.0 
-83.5 -a 0 
-84.5 

-86.0 
-866 
-86.0 
-86.5 
-87.0 

-87.5 
-88.0 
-88.5 
-89.0 
-89.5 

-80.0 
-90.6 
-91.0 

1;;:; 
4 2 . 5  
-93.0 
-93.5 
-94.0 
-94'5 
-95.0 
-95.5 
-96.0 
-98.5 
-97.0 
-97.5 
-98.0 
-98.5 
-99.0 
-99.5 

-100.0 
-100.5 
-101.0 
-101.5 
-102'o 
- 102.5 
-103.0 
-103.5 
-109.0 
-109.5 
-105.0 
-105.5 
-108.0 
-108.5 
T1Of.O 
- 107.5 
-108.0 
-108.5 
-109.0 

-110.0 
-110.5 
-111.0 
-111.5 
-112.0 

- 

842,105 
W 153 
846.201 
848,249 
354297 

H 

-114.6 
-115.0 
-115.5 
-116.0 
-116.5 

em 
107,650.7 
108,315.8 
108,980.7 
108. 645.5 
iio,3io. z 

352,344 
354.390 
356.437 
358.483 
384520 

362,574 
364,620 
366,664 
368.709 
370,753 

110 974 8 

112, 303. 6 
112,967.9 
113,632 0 

111: 639: 2 

-117.0 
-117.6 
-118.0 
-118.5 
-119.0 

-119.5 
-120.0 
-120.5 
-1121.0 
-121.5 

117,614.8 
118.218.2 
118,941.5 
119, w. 7 
120,267.8 

372,797 
374. 840 
376,883 
378,928 
380,888 
383,011 
385,052 
387.094 
389,135 
391,176 
393,216 
395,256 
397,296 
399,338 
401,375 

120,930.8 
121,593.7 
122 256.4 
122,919.1 
123,581.7 
124,244.1 
124,906. 4 
125,568.7 
1'28,230.8 
128.892.8 
127,554.7 
128,216.5 
128,875.2 
129,539.7 
130, 201. 2 
130,862 5 
131,523.8 
132,184.9 
132.845.9 

-122.0 
-122.5 
-123.0 
-123.5 
-124.0 
-124.5 
-125.0 
-125.5 
-128.0 
-128. 5 
-127.0 
-127.5 
-128.0 
-128.5 
-129.0 

133; 506. 8 
134. 167.6 
134.828.3 
135,488. 8 
136.149.3 
136, SOB. 6 

403.413 
405.452 
407 490 

411,565 
413 602 
41i639 
417,675 
419 711 
421: 747 
423 782 
425: 817 
427 852 
429; 886 
431.920 
48-3 954 

440 052 

Me: 528 

435' 987 
438; 020 

ctz: 084 
444,116 

450.210 
ra2, 240 
464 270 

458,330 
400 358 

446,148 
448,179 

456; 300 

M i  387 

137, 469.9 
138.130.0 
138.780.0 

-129.5 
-130.0 

- 

139; 449.9 
140, 109.7 
140,769.4 
141,428.9 
142,088.4 
142.747.7 
143.407.0 
144,086.1 
144,725.0 
145,383.9 
146.092.7 
148,701.4 
147,359.9 
148,018.3 
148.676.6 
149,334.8 
149,992.9 

II 

II 

H 

cm 
149.992. 9 
160,650.9 
151,308.7 
.51,966.5 
,52# 624.1 

153,281.6 
153,939.0 
154,596.3 
la5,Z.S. 4 
155,910.6 

156567.4 
157. 224. 2 
157,880.9 
158,537.5 
159,194.0 

159.350.3 
160, 508.5 
161,162.6 
161.818.6 
162,474.5 

163, 130.3 
163,785.9 
164,441.4 
165.096.9 
165,752.2 
166,407'. 3 
167 062.4 
I6f717.3 
168,372.1 
169,028. 8 
169,681.4 
170,335. 8 
170,990.2 
171,644.4 
172,298.5 
172,952.5 
173, BOB. 4 

- 
a59 
- 
lQkXf@ 
182,387 
164,416 
166.444 
168,471 
170,498 

172,525 
174.552 . 
176,578 
178.601 

182,655 
184.679 
186.704 
L88.728 
loo, 752, 

192,775 
194,798 
196,820 
198.843 
ioo, 865 

ioz, 888 
iO4,907 
ioB, 928 
338,948 
510,969 
512,988 
i15,008 
i17,021 
i19,095 
521,004 
i23,081 

yo, 630 

525,099 
527,116 
i29,133 
531,149 
i33,165 
535.181 

18ee explanation on pp. 3 and 15. 



GEOID AND GRAVITY TABLES 35 
Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE 

zone 9 
Fnner mdlus, 10'44'; outer radius, 14"Wl 

GEOID AND ITS EFFECT ON GRAVITY 1-Continued 

A19 

galaXlOs 
49,744 
47,254 

42275 
39,786 
37,297 

44,764 

2% 

h 
- 

km 
+lo. 0 
+e. 5 
+e. 0 

+a. 5 
+8.0 
+7. 5 
+7.0 
+6. 5 

H. 0 
+5. 5 
f5.0 
+4.5 
+4.0 

+3.5 
+3.0 
+2.5 
+2. 0 
+l. 5 

+l. 0 +. 9 +. 8 +. 7 +. 6 +. 5 +. 4 +. 3 +. 2 +. 1 .o 
-. 1 -. 2 -. 3 -. 4 
-. 5 
-. 6 -. 7 -. 8 
-.e 

-1.0 
-1.5 
-2. 0 
-2. 5 
-3.0 
-3.5 
-4.0 
-4.5 
-5. 0 
-5.5 
-6.0 
-6.5 
-7.0 
-7.5 
-8.0 

-9.0 
-9.5 

-10.0 
-10.5 
-11.0 
-11.5 
-120 
-12 5 
-13.0 
-13.5 
-14.0 
-14.5 
-15.0 

-a 5 

L 

km 
-80.0 
-80.5 
-81.0 
-81.5 
-82.0 

-82.5 

___- 

2:: 

I 1  
__ 
em 

16, 136.4 
15,328.7 
14,521.1 

13,713.6 

11,291.6 
10,484.4 

9,677.3 
8,870.4 

7,256.7 
6,450.0 

5,643.5 
4,837.0 
4,030.6 
3,224.3 
2,418.1 

1.612 0 
1,450.7 
1,289.5 
1,128.3 

967.1 
805.9 
644.7 
483.6 
322 4 
161.2 

0.0 
161.2 
322.4 
483.5 
644.7 
805.8 
967.0 

1.128.1 
1, 289.3 
1,450.4 
1,611.6 
2,417.2 
3,222 8 
4,028.2 
4.833.6 
5,638.8 
6,444.0 
7,249.0 
8,054.0 
8,858. 9 
9, 663.7 
0,468.4 
1,273.0 
2,077.4 
2,881.8 
,& 688.2 
4,490.4 
4 m . 4  
6,098.5 
6,8024 
7,706.2 
8.509.9 
9.313.5 
0,117.0 
0,920.5 
!l, 723.8 
Z?, 527.0 

12,906.1 
12,098.8 

8063.5 

405,691 
408,122 
410,554 

415,415 

417,845 
420,275 
42;2704 
425,134 
427.562 

429,991 
432,419 

rigs84 

3% 
439,701 

-114.5 
-115.0 
-115.5 

' -118.6 

-117.0 
-117.5 
-118.0 
-118.5 
-119.0 

-119.5 
-120.0 

-1iao 

:;E 
-121.5 

II -run 

2E 
%a58 
19,881 
22371 

17.397 
14,911 
12,425 
9,940 
7,454 

4,969 
4,472 
3,975 
3.478 

I*." 

-84.5 

-85.0 
-85.5 
-86.0 
-88.5 
-87.0 

-87.5 
-8E.o 
-885 
-88.0 
-89.5 

-90.0 
-90.5 

-92.5 

442,128 

449,406 
451,831 
454,256 
456,681 
459,105 
461,529 
463,952 
456,376 
468,7788 
471,221 
473,643 
476,M 
478,486 
4K4907 

ass, 168 

49% 425 
497, a45 
500,263 
soz, 681 
505.098 
507,516 
m, 933 
512,349 
514,785 
517,181 
519,596 
522011 
5% 425 

531,668 
534,081 
536,494 

$E 

9 E 
2 E 

%%!i 

-1220 
-122.5 
-123.0 
-123.5 
-124.0 
-124.5 
-125.0 
-125.5 
-126.0 
- ,m.5  
-127.0 
-127.5 
-1280 
-128.6 
-129.0 
-129.5 
-13ao 

497 
0 

497 
994 

1,4w 
1.987 
2,484 
2981 
3,478 
3,974 
4,471 
4,988 
7,452 
9.935 

12,418 
14,901 
17,383 

3% 
27.310 
29,790 
32,271 
34,752 
37,232 
39.711 
42,191 
4.670 

H 

-93.5 
-94.0 
-%5 
-95.0 
-95.5 
-96.0 
-96.5 
-g7.0 

-98.0 
-98.5 
-99.0 
--Bg.5 

-100.0 
-100.5 
-101.0 
-101.5 
-102.0 

-97.5 

=E: 
-103.5 
-104.0 
-lM 
-105.0 
-105.5 
-106.0 
-106.5 
-lCn'O 

cm 
127,855.8 
128,445.1 
329,2343 
130,023.4 
130,812.4 

131,601.3 
132 390.1 
133.178.7 
133,967.3 
134,755.7 

135,544.0 
136,332.2 
137,120.3 
137,908.3 
138.696.2 

139,483.9 
140, 271.6 
141,059.1 
141,846.5 
142 633.8 

143,421.0 
144,208.1 
144,995.1 
145,781.9 
146.568.7 
147,355.3 
148,141.8 
148,928, 2 
149,714.5 
150.500.7 
151, !B& 7 
152,072.6 
152, 6.58.5 
153,644.2 
154,429.8 
155,215.3 
156, OOO. 6 
156, 785. 9 
157,571.0 
158,356.1 
159.141.0 
159.925.8 
160,710.4 
161.495.0 
152,279.5 
lt%O63.8 
163,&ps.o 
161,6321 
165,416.1 
166,200.0 
166,983.7 
167,767.4 
168.550. 9 
169,334.3 
170,117.6 
170,800.7 
171,683.8 
172,466.7 
173,249.6 
174, 032 2 
174,814. 8 
175,697.3 
176,379.7 
177,161.9 
177, BU 0 

ifiig 
49,627 
52,106 
*583 
57,061 
59,538 
62,015 
64.492 
66,969 
m,w 
71,921 
74.398 

-113.5 

-107.5 
-108.0 
-1085 
-109.0 
-log.' 
-110.0 
-110.5 
-111.0 
-111.5 
-1120 

H 

em 
177,944.0 
178,728.0 
179,507.9 
180,289.6 
181,071.3 

181,852 8 
182 631.2 
183,415.5 
184,196.7 
184,977.8 

185,758.7 
186,539.6 
187.320.2 
188,100. 8 
188.881.2 

189,861.6 
190,441.8 
191,221. 9 
192, 001.9 
192 781.8 

193,561.5 
194,341.1 
195,120.6 
195,900.0 
196,679.3 
197,458.5 

199,016.4 
199,795.2 
ZOO, 573.8 
201,352.4 

m 9 0 9 . 1  
203.687.3 
204,485.4 
206,243.3 
zoe, 021.1 

lee, 237.5 

20% 130.8 

,AZO 

galax10 
cr18m 
654 964 
553,374 
555,784 
SSS, 193 

- 

%E 
555,420 
567,828 
570,236 

572,643 
575,050 
577,457 
579.863 
582,269 

584,675 
587.080 
589.485 
$91,890 
594,294 

596,697 
599,101 
601,504 
603,906 
606.309 
608,710 
611,112 
613,513 
615,914 
618,314 
624 714 
623,114 
625,514 
627,912 
630,311 

635; 107 
632,709 

See explanation on pp. a and 1L 



Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE GEOID AND ITS EFFECT ON GRAVITY '-Continued 

Zone 8 
[Inner radius, 14'09': outer radius, 20O417 

robXIO 
748.304 
750,216 
752,088 
753.920 
755.772 
757,624 

km 
-93.0 
-93.2 
-93.4 
-93.6 
-93.8 
-94.0 

lalaxlo' 
888,545 
870,390 
872,236 
874.081 
876,927 
877,772 

km 
-106.0 
-106.2 
-106.4 
-106.6 
-106.8 
-107.0 

80,372 
75,640 
7Q 808 
133.177 
61.447 

-80.8 
-81.0 

-81.2 
-81.4 
-ni a 

759.475 

764560 

761.327 
263,178 
d65.029 

7fA.732 

- m 2  
-94.4 
-94.6 
-94.8 
-95.0 

-95.2 

QQQ,NS 
1.001.184 
1,003,022 
1,0M,R61 
1,006,699 

1 .cq538 
1,010,376 
1,012,214 
1,014,052 
1,015,690 

-120.2 
-120.4 
-120.6 
-120.8 
-121.0 

-121.2 
-121.4 
-121.6 
-121.8 
-122.0 

879,617 
881.462 
883,308 
885,152 
B86.997 

-107.2 
-107.4 
-107.6 
-107.8 
-108.0 

4f258 

2% 
33,075 
2a348 
23.622 

14.172 

9,447 
8.502 
7.558 
6.613 
5.668 

ia8w 

I 
1:;: 
-82.6 
-82.8 
-83.0 

-83.4 
4 3 . 6  
-83.8 
-84.0 

-84.2 
-84.4 
-M. 6 

-83.2 8g8.o(w 
899.W 
901,752 
903,596 
905,440 

-109.2 
-109.4 
-109.6 
-109.8 
-110.0 

1,017.728 
1.019,565 
1,021,403 
1, Ow, 241 
1,(YL5,m 

1.026.915 

-122.2 
-1224 
-1226 
-122.8 
-123.0 

-123.2 787.17 
789,087 
790,937 
792,786 
704.838 

796,486 
198,335 
soo,185 
802,(M 
m883 

-97.2 
-97.4 

-97.8 
-98.0 

-93.2 
-98.4 
-98.8 
-98.8 -w.o 

-m.6 

907.284 
QoQ.128 
910,971 
912 814 
914,658 

916.501 
918.344 
gzO,187 
822,030 
923,873 

-110.2 
-110.4 
-110.6 
-110.8 
-111.0 

-111.2 
-111.4 
-111.6 
-111.8 
-1120 

4,723 
3.779 
2 834 

945 
0 

945 
1.889 
2834 
3.778 

1.889 

.~ . 
-84.8 
-85.0 

-m.2 
-85.4 
-85.6 
-85.8 
-06.0 

-06.2 
-06.4 

1.5320 

1,W.l 
0144.8 
24551.1 
2757.5 
3.063.8 

4.m 
5.867 
6,612 
7.556 
8.m1 
9.445 

929,401 
931.244 
933,086 

934.828 
936,770 
938,612 
940.454 
942,296 

944.138 

-1126 
-1128 
-113.0 

-113.2 
-113.4 
-113.6 
-113.8 
-1140 

-1142 

814,976 
816,825 
818,674 
820,522 
822370 

824,218 
826.066 
827,914 
829,762 
83L6lO 

-100.2 
-100.4 
-100.6 
-100.8 
-101.0 

-101.2 
-101.4 
-101.6 
-101.8 
-102.0 

1,054,463 
1.aw,288 
1.058.134 
1.059.970 

-128.2 
-128.4 
-126.6 
-128.8 

1,061,805 I -127.0 

1,063.641 
1.065.476 
1.067.311 
1,069,146 
I, 070,981 

1.072 816 
1,cn4.m 
1,076,485 
1,078.320 
1,oso,l54 

l.OB1.88R 
1,083,822 
1,085,657 
1.067,491 
1,osB,325 

1.091.158 
I. 092,982 
1,094,826 
1,096,659 
1.098.493 

1. 100. 328 
1,102,159 
l,Irn.992 
1.105.825 
1.107,658 

-127.2 - lZI. 4 
-127.6 
-127.8 
-128.0 

-128.2 
-128.4 
-128.6 - 128.8 
-129.0 

-129.2 
-129.4 
-129.6 
-120.8 
-130.0 

I 

851,504 

3% 
957,028 
858.869 
960,710 

3% 

-115.0 

-116.2 
-115.1 
-1180 
-116.8 
-116.0 

-116.2 
-116.4 

833,458 I 
s353M 
&37,163 
839,ooO 
w 8 4 7  

842,694 
8(/w 
846,388 
843.a 
850,082 

851,929 
853,776 
855.622 
857,468 
859,316 

861.161 
863.007 
864.853 
865,699 
868.545 

-102.2 
-102.4 
-1026 
-1028 
-103.0 

-103.2 
-103.4 
-103.6 
-103.8 
-1040 

-104.2 
-104.4 
-104.6 
-104.8 
-105.0 

-105.2 
-105.4 
-105.6 
-105.8 
-106.0 

a 9 5 3  
982,792 
81u.632 
986.472 
W,311 

-118.2 
-118.4 
-118.6 
-118.8 
-119.0 

H 
-- A* I/ A -- I1 A 

H w A H H 

cm 
242.760.5 
243.361.3 
243.962.0 
244. 5fi2.8 
245.163.4 
245. 764. 1 

246.364.7 
246,865.3 
247,565.9 
u g  166.4 
248,766.8 

249.367.4 
249.967.8 
250.588.2 
251.188.6 
251,768.9 

26% 369.2 
252969.3 
253.569.7 
254,109.8 
254. 770. 1 

255.370.3 
255.970.4 
256,570.5 
257, 170.5 
257, m. 5 

258,370.5 
258.870.5 
259,570.4 
zeo. 170.3 
284770.2 

261,370.0 
261.989.8 

H 

Cm 
281,745.5 
282,344.2 
282,943.0 
283. 541. 6 
281140.2 
284, m. 8 

285,337.4 
265,835.9 
286.534.4 

287,731.4 

288,329.8 
288QB.1 
289,526.5 
200.124. 8 
290,723.1 

291.321.3 
291,919.5 
292517.7 
293.115.9 
2g3,714.0 

294.312.1 
294,910.1 
295.508.2 
296,106.2 
268,704.1 

297,302.0 
297,899.9 
2Qg497.8 
288,096.6 
289.693.4 

304 291.2 
300.888.9 

281.132.9 

A 

km 
+lo. 0 
+9. 5 
+9.0 

+E. 5 
+R. 0 
+7. 5 
4-7.0 
+6. 5 

4-6.0 
+s. 5 
+5.0 
+4.5 
+4.0 

+3.5 
+3.0 
4-2.5 
+z 0 
+I. 5 

+l. 0 +. 9 +. 8 +. 7 +. 6 

+. 5 +. 4 +. 3 +. 2 +. 1 
. o  

-. 1 
-. 2 
-. 3 -. 4 

cm 
320,596.3 
321,192 9 
321.789.6 
322.388.1 
322.982.7 
323,579.2 

324.175.7 
324,772.1 
325,368.6 
325,865.0 
326,661.3 

327,157.6 
32i. 753.9 
328.350.2 
328,946.4 
329,542.6 

330,138.8 
330.734.9 
331,331.0 
331.9n.1 
332 523.1 

333.119.1 
333.715.1 
334.311.0 
334,906.9 
335,502 8 

336.098.6 
336,694.4 
337.290.2 
337.888.0 
338.481.7 

339. 077.4 
339.673.0 

cm 
359.311. 1 
359. m . 7  
3M). m. 2 
361.094.7 
361.689. 1 
362,283.5 

362.877.9 
363.472.2 
364,066.6 
304,660.8 
365,255.1 

365.849.3 
366,443.5 
367.037.6 
367,631.8 
368,225.8 

368,819.9 
369.413.9 
370.007.9 
370,601.9 
371,195.8 

371,789.7 
372,383.5 
3 i 2  977.4 
373.571.2 
3i4,164.9 

374,750 6 
375.352.3 
375,946.0 
376,639.6 
377,133.2 

377.128.8 
358.320.3 

galaxlo'  
1,101,658 
1.109.491 
1.111.324 
1, 113. 156 
1,114,we 
1,116,821 

l,ll8,654 

1,124,150 
1,125.882 

1,127,814 
1,120.645 
1,131.477 
1,133,308 
1,135,140 

1,136,971 
1,138802 

1,120,486 
1.122 318 

1, 140,633 

:::2z 
1.llB.126 
1. 147,967 
1,149,787 
1,151,618 
1,153,448 

1,165,278 
1, 157. 109 
1,158.939 
1.160.788 
1.165 699 

1,164.429 
1.166.258 

em 
30.678.0 
29.142 4 
27,807.0 

28.071.8 
24,636.7 
23, 001.8 
21,467. 1 
19.932.6 

is, 398.2 
16,664.0 
15.330.0 
13.796.2 
1% 262 6 

10.729.2 
9,195.9 
7.662.8 
6,129.9 
4,587.1 

3. Oa 6 
2,7501 
2, 451.6 
a, 145.1 
1,838.7 

1.532 2 
1,225.7 

919.3 
612.9 
306.4 

0.0 * 
306.4 
612 8 
919.2 

1.225.6 

a b X l O  km 
94.572 (1 -80.0 
89,838 -80.2 
85.105 -80.4 

-119.2 

-119.6 

997;soe )I -120.0 

.... ~ 

770,582 -95.4 7777z 11 -95.6 
-95.8 

776,135 -96.0 

.. ., .. 
892,531 -108.6 
894. 376 11 -108.8 
896,220 -109.0 

785.381 

1 .m.100 II -124.2 
i;a37;937 -124.4 ::@3;: /1 -124.8 -124.8 

1,043,447 -125.0 

925,716 11 -112.2 
Bn.558 -112.4 

1,045,283 I( -125.2 
1,047, 119 -125.4 

~ 7 3 2  -w.a 
807,581 li -99.4 

-86.6 
-86.8 
-87.0 

-87.2 
-87.4 
-87. 6 
-87.8 
-88 0 

--88.2 
-88.4 
-88 6 
-88. 8 
-69.0 

-89.2 
-89.4 
-89. 6 
-89.8 
-90.0 

-90.4 
-Po. 6 
-90. 8 
-91.0 

-91.2 
-9L 4 
-91. 6 
-91.8 
-92 0 

-92. 2 
-92.4 
-92.6 
-92. 8 
-93.0 

-90. 2 

340,288.6 
340,8612 
341,459.7 

342 055.3 
312650.7 
343,246. 2 
343.841.6 
344,437.0 

345. 032.4 
345. an. 7 
346,223.0 
w 8 1 a  2 
347.413.4 

34E.oQs. 6 
348. MU. 8 
349.1%. 9 
349, 794 0 
350,389.1 

350,964.1 
351,579.1 
352174.1 
352 769.0 
353,363.9 

3.5.3.958.8 
354.553.6 
355.148.4 
355.743.2 
356.337.9 

358,932 6 
357,527.3 
358.1220 
358.716.6 
359.311. 1 

-. 5 

-. 6 
-. 7 -. 8 -. 9 

-1.0 

-1.5 
-2 0 
-2 5 
-3.0 
-3.5 

-4 0 
-4.6 
-5.0 
-5.5 
-6.0 

-6.6 
-7.0 
-7. 5 
-8.0 
-a 6 

-9: 0 
-9.5 

-10.0 
-10.5 
-1L 0 

-11.6 
-12 0 
-12 5 
4 3 . 0  
-l3.6 

-14 0 
-14.6 
-15.0 

262 569. 6 
263.169.3 
263,769.0 

264.36%7 
264868.4 
285,588.0 
268. 167.6 
268.767.1 

287, w. 6 
287,966.1 
288,565.6 
268,165.0 
269,764 4 

270,363.7 
270,963.1 
271,562.4 

zn 760.8 

213,380.0 
m w . 2  
274.559.4 
275, 157.5 
m, 756.5 

276, 365.6 
z16, 964 6 m. 553. 6 
27& 152.5 
nS, 751.4 

219.350.3 

!Bo, 548.0 
281,146.8 
281.745.5 

272 161.6 

m, me. 2 

301.4%. 6 
3Mm4.3 
33% 682.0 

303,278.6 
303.877.1 
304.474 7 
305,0722 
305,669.7 

306.267.1 
306,864.6 
307.461.9 
3og0.59. 3 
308. a. 6 

m, 253.9 
300,851.2 
310.448.4 
311,045.0 
ail, m 7 

312, 239.9 
312837.0 
313.434.0 
314. 031. 1 
31% (128.1 

315, m. 0 
315,822 0 
316.418.9 
317# 015.7 
317,612 6 

318.209.4 
318.806. 2 
319.402.9 
319,999.6 
320,596.3 

378.913.8 
378,507.3 
380, 100. 7 

380,694.1 
381.287.5 
381,880.8 
382,474.1 
353,067.4 

383. (180.6 
384,253.8 
384,847.0 
386,440.1 
384033.2 

306.628.3 
387.219.3 
387.812 3 
388,405.3 
388.898.2 

388.591.2 
390,184.0 
390. 7-16. 9 
391.369.7 
391,9624 

1. lolc 088 
1,169.917 
1,171,747 

1,173.576 
1,175,405 
1. 1;7.34 
1. 179. oti) 
1,180,892 

1.182721 
1,184,550 

1,1940= 

1. 191,863 
1.193.692 
1.195, 520 
1,197.348 
1,109,176 

:: ;2 z 

1.201. M3 
1. ZM 831 
L%bS 
1,206,486 
1. !20& 313 

4,ffJS. 5 
6, 127.0 
7.638.3 
9,189.4 

10, 720.3 

12, 26L 0 
13.781.6 
15,312 0 
16,842 1 
1 8 3 7 2 2  

19, wn 1 
21,431.7 
2& 961. 1 
24,490.6 
24 019.0 

27,M86 
29, m.8 
3a=o 
32,134.3 
33, ma 6 

35# 190.6 
36718.3 
38,246.0 
39, m. 5 
U, 353.8 

42827.8 
44.3548 
45,881.5 

968;232 I -116.6 
068,072 -116.8 
969.912 /I -117.0 

1 See explanation on pp. 3 and 15. 



Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE GEOID AND ITS EFFECT ON GRAVITY “Contiliued 

zone 7 
[Inner radius. 20~41’; OU~U radius writ] 

g o b x l o c  

FoO.sB0 
698,915 

902,283 

%E 
907,283 

km 
-119.0 
-119.2 
-119.4 
-119.6 
-119.8 
-120.0 

plsxfL)r 
789,938 
791,617 
783.288 
794.975 
7WW 
7w333 

tm 
-1M.O 
-108.2 
-108.4 
-106.6 
-108.8 
-1m.o 

&xfP 
680.601 

685.655 
687,340 
689.024 

3% 
km 
- n o  

-93.6 
-93.8 
-94.0 

1:: 
ra&xr~ 

ss.es7 
81.m 
77.388 

73.w 
68.781 
al479 eqin 
55,675 

51.574 
47.m rz. 973 
38,674 
34.374 

30,078 
25.778 
21.480 

km 
-m.o 
-m.z 
-873.4 
-m. 6 
-80.8 
-81.0 

-81.2 
-81.4 
-81.6 
-81.8 
-820 

-82.2 
-824 
-82.6 
-82.8 
-83.0 

690.709 
692.393 

697,445 

699 129 
700:813 

%E 

%;E 
WBM 

701.548 
708,231 

714.281 

710.915 
712568 

715,984 
717.647 
719.330 
721.013 
72&696 

-94.2 
-94.4 
-94.6 
-94.8 
-95.0 

-95.2 
-95.4 
-95.6 
-95.8 

-96.2 
-96.4 
-%6 
-%.E 

-ma 

-w.a 
-87.2 
-97.4 
-97.6 
-87.8 
-98.0 

800.012 
1101,691 
8133.3iO 
805.048 
808.727 

%% 
811.i62 
813.440 
815,118 

-107.2 
-107.4 
-107.6 
-107.8 
-108.0 

-1lm.2 
-108.4 
-108.6 
-1oR.8 
-109.0 

012303 
913.976 
915,649 

917.322 
918,995 
820,668 
9Z.M 
924.013 

-120.6 - 120. 8 
-121.0 

-121.2 
-121.4 
-121.6 
-121.8 
-1220 

816.793 
818,474 
E20.152 
821,830 
823.508 

8Z\IP5 

831.895 

833.572 
835.249 
838,926 
m.503 
8u).280 

I -109.2 
- 109.4 
-109.6 
-109.8 
-110.0 

-110.2 
-110.4 

-111.0 

-111.2 
-111.4 
-111.6 
-111.9 
-1120 

:;E 
2 577 
1.718 am 

0 

as9 
1.718 
2577 
3.436 

-86.1 
4 5 . 4  
-85.6 
-85.8 
-86.0 

-86.2 
-88.4 

612,105 
944.077 
W5.748 
947,420 
949.091 

050.762 
952433 

-124.2 
-1u4 
-124.6 

-125.0 

-125.2 
-125.4 

-124.8 

724,379 
726.061 
727.744 

3% 
mi91 
131.473 

-98.2 
-9a.4 
-98.8 
--OR 8 
-99.0 

-99.1 
-90.1 

850,339 
852.016 
M3.1391 
855,308 
857,044 

-113.2 
-1184 
-11x6 
-113.8 
-114.0 

. ... 
868.773 
87D.448 
872.W 
a709 
a76474 
877,149 
87gm 
8ao,U8 
e l 7 3  

-115.4 
-115.6 
-115.8 
-1iao 
-iiaz 
-116.4 
-116.6 
-116.8 
-117.0 

sg I 
gsI.1W 
8ES.871 
m.Ma 

895,668 
m,242 
~ Q M  

-117.2 
-117.4 
-117.6 
-117.8 
-1u.o 

-118.4 
-118.6 
-1lS.E 

-1182 

-1m.a 

- 
ArO 

#OlJXIU 
1. al7.531 
1 , 0 0 9 , ~  
1,010.w 
1.012,w 
1.014.204 
1,015,871 

1.017.539 
1,019.207 
I, OZO. 874 

::KG 
3.025.877 
I.on,544 
l,ozS.2ll 
1, mo. 878 
1,@ZZJ(s 

1034212 
1.W819 
1.037.MS 
1: 039,212 
1,040.329 

1.044 545 
1.044.211 
1,015.878 
I 047 644 
1:Oro: 210 

1. ass. 674 
I. 05). aa, 
1.057.539 

1 . W . ~  
1.oeo.m 

Ii 
Am II -- Am II Am \I A 

L H 
-- As ll H H 

em 
256.246.4 
256,791.1 
257.335.8 
257.880.5 
258.425.2 ass. 969.8 

259.514.4 
260.059.0 
mO.603.6 
26I.148.1 
281,6926 

m, n1.5 
263,3259 
263,870.3 
264.414.7 

264.959.0 
2 6 5 . s 3  
266.047.6 
266.591.8 
26i, 136.1 

281,880.2 
288.2244 
168,768.6 
269.312 7 
268.8588 

no, 100.8 
270,9448 
ni.m.8 
mOm8 
272576 8 

rn 120. i 
mW.6 

mz 277.1 

H 

c11) 

Zll. 325.4 

222,964.9 
223,511.3 

224,057.7 
2 2 4 . W . O  
225,150.4 
225.696.7 
pa 243.0 

228, m. 2 
227.335.5 
22i. 881.7 zm. 4n. 8 ns. 974.0 

m. 520. I 
230 .m2  
230.612 3 
731.158.3 
231,704.3 

232. ?XI. 3 
232.i053 
m3 .3422  
233.888 1 
234,434.0 

mm.8 
235.525.8 
236.0714 
PS, 617.2 
237.162 9 

237.708.6 
m 2 5 1 . 3  

220.7R9 

ai.871.9 
22241a4 

ll- 
cm 

291.597.4 
292,140.4 
m6a3 .3  
293.228.2 
283.769.0 
294.311.9 

2w854.7 
295.387.5 
29s. 9m.2 
296.4Jz. 9 
297.025.6 

297.568.3 m. 111.0 
2’23.853.6 
299.196.2 
298.738.7 

300,281.2 
300.823.8 
301.366.2 
301,908.7 
302.451.1 

302.863.5 
a 5 3 5 . 9  
304.m. 2 
301620.5 
305.162 8 

305.705.0 
30s. 247.3 
306.789.5 
307.331.6 
307.873.8 

3lki 415.9 
3uge58.0 

cm 
3!! 831.2 
327.372 3 
327.913.4 
32s. 454.5 
3% 995.6 
329.536.6 

330, on. r 
330.618.6 
331. 159.5 
331. i00.4 
332.241.3 

332,782.2 
333.323.0 
333,863.8 
334.404.6 
334,945.3 

335.486.0 
336,028.7 
336,567.4 
337.lC8.0 
337,646.6 

938.189.2 
938.729.8 
339, no. 3 
339,810.8 
340,351.1 

340,891.7 
341.432. 1 
341,872 5 
3425128 
343.053.2 

343,583 5 
344.13%7 

tnr 
+lo. 0 
+Q. 6 
+Q. 0 

+8.5 

+7.6 
+7.0 
S a 5  

+ a 0  
+5. 5 
+5.0 
+4.6 
+ c O  

+3.5 
$3.0 
+2 5 
+2 0 
+l. 5 

+L 0 +. 9 +. 8 +. 7 
-4-. 6 

+. 6 +. 4 +. 3 +- 2 +. 1 
0 

-. 1 -. 2 -. 3 -. 4 

+a o 

cm 
27.m 4 
ZI%IjOO.O 
2% 103.8 

23.707.7 a 311.8 m. 916. 1 
19. 6m. 6 
1 8  12s. 2 

1% 730.0 
15,33&9 
13,0(0.0 
12545.3 
11.150.7 

9.758.3 
8,5820 

4,m.3 

2 m 7  
25080 
2229.3 
1.950.6 
1,611.0 

1,3lu3 
1.114 6 

835.9 am. 3 
1786 

Q O  

1786 
561.3 
K45.9 

1.114. 6 

2% - 1 2 2 4  
-12l.6 

-123.2 

811.956 11 -1122 
$43,633 -1124 

-125.8 
-l25.8 
-128.0 

-128.2 
-128.4 
-Dl6 
-1% 8 
-173.0 

-m. 2 
-m.4 
-m.6  -m. 8 
-1zao 

-128. 2 
-128.4 
-128.6 - 128. 8 - 129.0 

-l29.2 
-129.4 
--128.6 
-129.8 
-130.0 

1,395.1 

167L7 
1, e50.3 

4=0 
4,178.8 
4Sll.4 
69aQ.S 

2%: 

8% 
1L 110.2 
l2.=0 
13.WB.6 
15.315.0 
16, ?w. 3 

18097.5 
IO, uls. 4 
m.m.2 
22zBo.9 
23,aeo.s 

25,050.8 
X440.8 
73. 630.8 
29. 220. 6 
30.630.2 

a i  WQ. 7 
Z3#aSQ.O 
y n S . 2  
aq 167.1 
37,666.0 

38944.6 
40,333.1 
41,721.4 

-66.6 
--8(L8 -m. o 
-81.2 -m. 4 

-67.8 
-87.6 

-880 

- 8 8 2  
-884  
-98.6 
-88.8 
-m. 0 

-99. 2 

-89.6 
-89.8 
-90.0 

-80.4 
-80.6 
-90.8 
-91.0 

-91.2 
-9L 4 
-91.6 
-91.8 
-920 

-a 2 
-92.4 
-92.6 
-92.8 
-93.0 

-m. 4 

-90. 2 

pg800.0 
Pg, X5.6 
Pg, 881.2 

240.436.8 
240.9823 
24!,527.8 
242m.3  
242,6lR8 

U3.164.2 
X3.709.6 
2 4 4 2 5 L O  
244,800.4 
244345.7 

24488t0 
248.436.2 
248.981.6 
247,sm. 7 
UgOnQ 

248.617.0 
249.162 2 
249. m. 3 
250,252 4 
250,791.4 

251 342 4 
251.881.4 
252,432 4 
252, on. 3 
253.5222 

254.067.1 

2%: 
25.~7016 
256=4 

-90. n 
-99.8 

-100.0 

-100.2 
-100.4 
-100.6 
-100.8 
- 101.0 

-101.2 
-1OL4 
-101.6 
-101.8 
-1020 

-1022 
-102 4 
-1028 
-102 8 
-103.0 

-103.2 
-103.4 
-103.6 - 103.8 - 104.0 

-104.2 
-104.4 
-104.6 
-104.8 - 105.0 

- 105.2 
-105.4 
-105.6 
-105.8 
-106.0 

w4,2o(L4 
274, 752 3 
276,2G&l 

275. w.9 
736.383.6 n6. on. 3 
m,471.0 
n& OIL 7 

278,6931 m, 102 0 
279.645.6 
280.1w. 1 
280,7316 
2R1. R6. 1 
281,819.6 
m363.0 
282806.5 

449.9 

mm.2 
2&/5366 
285.079.0 
285,6212 
Zsa. 166.4 

2847OU.6 
281.2528 
281,796.0 
288339.1 
2888822 

m , m 4  
m. 611.4 
291,054.4 
291. 597.4 

zs0,m.a 

84&4&11 -1126 
-1128 

warn -113.0 

344.674.0 
345.214.2 
346.754.4 

346.294.5 
346.s34.7 
347,374.8 
X7.914.8 
WWQ 

%E.: 
3.50,mr. 9 
350,614.8 
351.154.7 

351,694.6 
3542344 
352 774. 3 
353,314 0 
353,853.8 

355,473.0 
366,0l26 
aS&sSZ.l 

306. m. 0 

aio, SA 1 

a i l  128. o 
31l.668.0 
312,209.9 a n ,  75L 8 
313. 2D3.7 

313.835.6 
814.377.3 
314,919.1 
316.460.8 
316, OM 6 

316, f4.3 
317,085.9 
317,627.6 
31a iw. 2 
318.710.8 

319,252 3 
319,793.8 
220,336.3 
2244 676.8 
321,418 3 

321.959.7 
322,501.1 
323.042 4 
323.5&3.8 
324,125.1 

a U w J . 4  
325.2m.6 
325.748.8 
328,290.0 
328,831.2 

310,047.1 
-. 5 

-. 6 -. 7 -. 8 
-.9 
-LO 
-1.5 
-2 0 
-2 5 
-3.0 
-3. 5 

-4 0 
-4.5 
-5.0 
-5.5 
-ao 
-as 

-a o 
-a6 

-10.0 

-7.0 
-7.5 

-9.0 
-9. 6 

-10.5 
-1LO 

-11.5 
-120 
-126 
-13.0 
-1X5 

-14.0 
-116 
-15.0 

858,719 -1142 
86Q,395 I -1144 

I 8ee arpla~tion om pp. 3 and 15. 
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TABLE 1.-FUNDAMENTAL TABLES. TEE DEFORMATION OF THE GEOID AND ITS EFFECT ON GRAVITY LContinued 

Zone 6 
[Inner radius, 26'41'; outer radius, 35"58'l 

+1.8 
+1.6 
+1.4 
+1.2 
+LO 

+ .8  
t . 7  
+.6 
+.5 

+.9 

+88 W,35&2 116,159 -3.2 13.5619 
+86 33,606.3 112.539 -3.4 14,4124 
+ E 4  %5,056.5 109,919 -3.6 15.259.8 
+az 3 4 . ~ ~ ~ 7 ,  1rn.300 -3.8 16.107.2 +a 1 a w 7 .  1 1 0 4 , i  -40 16,9545 

7,6348 
6,7853 
5,937.9 
6,089.5 
4,241.1 

d3928 
290S.7 
2,5446 

3 817. 

4120.4 1 

102.061 - 4 2  17.801.8 
99.441 - 4 4  18649.1 
96.822 -46  19.496.3 
W2a3 -48 24343.5 
91.584 -hO 21.190.6 

e966 - h 2  a 0 3 7 . 8  
85347 -5.4 

-h6 23,731.8 
-5.0 24,578.8 am -6.0 a42.5.8 

7 5 . m l  -ad a3.2727 

+.4 
+.3 
+.2 
+. l  

.o 
- . I  
-.2 
-.3 
- . 4  
-.5 

1BBB.3 
1,2722 

848.2 
4 x 1  

0.0 

424-1 
Ma1 

1,2721 
1.t86.2 
2120.2 

1,307 
2614 
3,822 
6.229 

em 
336, cnl. 0 

33a5a3.7 
339,358.6 
340.190. 3 

3% 

-13.2 55,889.2 
-13.4 56,7347 
-13.6 57.580.1 
-13.8 58.42.5.5 

-109. 

8,636 

7,8431 
9,150 

10,4571 
11.7G4 
13.071' 

15. 6851 is 209 
20.~12~ 
23,5261 
26,139 

em 
45% 105.3 
452 93L 6 
453.757.7 
454.6828 
455.409.9 
466 236.9, 

I 

-140 69.270.8 

-142 80 116.1 
-144, 60:!361.4I 
-146: 61,806 6' 
-14.8 GL65i 8' 
-15.0 63,4!46.9 

km 
-122 0 
-122 2 
-122 4 
-122 6 
-122 8 
-123.0 

IQBI 
174,899 
177,334 

l q 7 M  

185,322 

180.110 

cm 
m, 840.3 
610,663.0 511.486.9 

512, 310.2 
513,133.4 
513,958.5 

1 -91.2 32557.1 1,179,319 -1a5.2 u0,m.o 1.a58.046 -119.21 4rr~,309.5 1.~36.152 
-91.4 393.386.8 1,181.877 -105.4 441,360.8 1,360,595 -119.4 499,133.4 3.538692 
-91.6 384.216.4 1,184,434 -105.6 442,187.6 1,363,144 -119.6 499.957.2 1.541.232 

--920! 385:875.5 1:189:549 -1060 443,840.9 1,388.240 -12Q.O 501,6048 1,546,311 

-922  a96.705.0 1,192,108 -106.2 444,667.6 1,370,789 -120.2 502423.6 1,54&850 

-91.8 i 385 016.0 1 186 992 -105.8 443.0143 1.365.692 -119.8 500,781.0 1,543,771 

g&X!U 

1.574.237 
1.571,fW 

1,576.775 
I, 579.312 

387,534-4 
389 363.9 
389'193.2 
&lO:UZ2.6 

391'681.1 
3 9 i  510.3 

390 851.8 

-81.2 aI ,O220 1.051.278 -Q5.2 399.1426 1,230.447 -109.2 457,061.9 1,408,997 -123.2 614779.6 /68e,925 
-81.4 341,853.8 1.053.842 -95.4 399.971.3 1,233,002 -109.4 457.887.9 1,411,543 -123.4 515.6027 1,669,462 
-81.6 342,685.4 I.W.406 -95.6 40@800.1 1,2)5,557 -109.6 458.713.8 1,414OeS -123.6 616,425.7 1,592,ooO 
-81.8 343,517. 1,W969 -95.8 (01.6B.9 1.238.112 -109.8 459.539.7 1.416.855 -123.8 617 248.7 1694,637 
- a 0  344.34%; 1,061,533 

-822  %5.180.2 1,wm --w2 4(23,28b2 1 , ~ .  -110.2 461.191.3 1 ,421 ,m -1% aigsgca I,.WD,LIIO 
-82.4 %6,011.7 1.066.MIo 
-82.6 3(6,M.1 1,069.213 -96.6 404.W3.5 1,248,330 -110.6 4628428 1,Izs,818 -124.6 520,540.3 l,goC684 
-82.8 347.074.5 1,071,786 -96.8 405.7720 1.25O.M -]la 463,66&4 1,429,383 -124.8 621 363.1 1807 220 
- 8 1 0  318505.9 1 , o w a 9  

-96.0 W 4 5 7 . 6  1,240,537 -11aO 460,366.5 1.419.181 - 1 u O  5ld071.7 1:597.074 

-96.4 404.1149 1,245.E -110.4 462,017.1 1,424,272 -124.: 519,717.4 I,eUZ,I47 

-97.0 1o6,6oo.5 1,m.w -1ii.Z 4 w l s C i  i,m,cm - 1 z o  &isds i m : 7 w  

67.936 -83.2 39,337.2 1,074911 -97.2 407.429.0 1,255,992 -111.2 -319.7 1,434,464 -125.2 623,m5 1,612,292 
70,548 -83.4 350,168.5 1,079,474 -97.4 W W . 4  1,%546 -111.4 466,145.2 1,436,998 -11.4 523,831.2 1,614,W 
73,158 -83.6 354899.8 1,B2,037 -97.6 409085.8 1,281.100 -111.6 466.870.7 1439,543 -1256 524,653.8 1617364 
75,770 -83.8 351,831.0 1,084,589 -97.8 409:9142 1,263,65( -111.8 467,7882 1:44ZlXE -125:8 525,476.4 1:6l(Oa, 
3 3 8 1  -84.0 352.ss2.2 1,0e7,161 - W O  410,742.5 1 , 2 6 6 , ~  -1120 m 6 2 1 . 6  1.444.633 -128.0 5!B,B&9 1,6Z,436 

m,m -84.2 353.943.3 I,OSB.~X 411.570.7 1 . 2 ~ 7 6 0  -1122 4~1,447.0 1 , u 7 , i n  -128.2 527,121.4 i . a ,w i  
83.W -84.4 354.33.4 1,082186 412.399.0 1,271,313 -1124 4792724 1,449,721 -126.4 527.943.8 1,627,507 
86,213 -84.6 355,155.4 1,094,847 413,ZT.l 1.273.866 -1126 471,097.6 1,452,266 - 1 Z 6  528,766.2 3,&30,042 
a823 - 6 4 8  355,%.5 1,097,409 414,055.3 1,?76,419 -1128 471,922.9 1,454,810 -1288 529,588.6 1,Sn,577 
91,433 -85.0 356,817.4 1,089,971 414,88&4 1,218,972 -113.0 472,748.1 1,457,354 -127.0 630,4ll.O 1.635.1U 

94.044 -85.2 357,64&4 1,102,532 4lS.711.4 1.281.525 -113.2 473,573.3 1,450.W -127.2 531.2u.2 1,637.647 
96,654 -85.4 358,479.2 1.105094 414639.4 1,234,077 -113.4 474398.4 1,462,441 -127.4 532055.5 l.W.182 
99,26( -85.6 359.310.1 1,107,655 417.367.4 1,286,630 -113.6 475.223.5 1,464,984 -127.6 532,877.7 1,642,716 

101,873 -86.8 360 140.9 1 110,216 41& 195.4 .I 2s9 182 -113.8 476.048.6 1,467,628 -127.8 533.699.9 1,645,251 
lOC(83 -&LO! 36d971.6 1:112777 419,023.2 1:291:734 -1140 476.873.6 1,410,071 -1280 634,5220 1,647.W 

1,iw.m -108.4 445,494.1 i .m.x37 -120.4 503 z z . 3  I s i  389 
1197 220 -106.68 446,320.7 1,375.W -120.6: d 0 7 5 . 9  1:553:028 
1'199'776 -106.8 447 147.2 137X.433 -120.8 504.899.5 1556 469 

I2U4 890 -107.2; 44R.WO.O 1383.528 -121.2 W546.6 1561 545 
1'207'446 1 -107.4 449.628 4 1:31Ui,Oi6 -121.4 507,370.1 I:5&Oar 

1:2d333 -107.0l 447:973.6 1:380,W' -121.01 505.723.1 1,W:W 

1: 216 002 ' - 107. (i( 450.452 7 1.3%. 6?3 -121.6 5 4  193.6 1 5%. G 2 2  

36,6161 -9.2 38,971.5 
-9.4 39,817.8 2% -9.6 40,654.0 

28,7671 -9.8 41.510.2 
~ 1 5 2  - n o ,  4235113 

393,339.51 1.212,55!3 
394.16861 1.215.114I 

ii,mi 10,433 -11.2 -11.4 47,4321 4S.278.2 

9.152 -11.6 49.124. 
7.844 -11.8 49,969.8 
0,637 -120 50,815.6 

I -107.81 451,279.0 1,391,1701 -121.8 509.017.d 1'5GjY 160: 
-1C6.0; 452,105.3 1.393.717j - 1 Z O  ~ ~ ~ 0 . 3 1  1:571:699, 

120,138 -87.2 365.955.4 1.1B.141 -101.2 m.989.8 1,307.MS -115.2 
122.747 -87.4 366 7'85.8 1,130,701 -1OL 4 q 8 1 7 . 4  1,309,598 -115.4 
125.358 -87.6 367,616.3 1.133.261 -101.6 425,644.9 1,312117 -115.6 
127,964 -87.8 m 4 4 6 . 7  1,135,821 -101.8 4R472.4 1.314.698 -115.8 
130.673 -88.0 369,m.o 1.13&m -1020 111,299.9 1.317.249 -116.0 

535344.1 
533,164.1 
636.m 1 
637.810.1 
%=( 

540,275., 
541.067.1 
541,919. : w 740. 

639.453. ! 

w 
L 
rD 

I Sea explanation on pp. 3 and IS. 



n- 

H 

em 
m.581.4 
6 5 . u 8 2  
63,915.1 

+9.4 6 2 6 8 2 1  
61.249.1 

+9.0 69.916.2 

+a8 58.sa.4 
+a6 61.750.6 
+ a 4  66.917.9 
+a2 64,585.1 
+ao 63.2526 

+ Z 8  61.82111 
+7.6 W.Yn.6 
4-7.4 O , W 2  
+7.2 47,92a8 
+7.0 4 4 ~ ~ 6  

44.8 46.25113 
s d 6  43.926.2 
44 .4  42694.1 
+ a 2  41.aazo 
- 0  39,W.l 

+LO 37,!Z@l3 
+88 38.E46.2 

+ 8 4  36,W.l 

-a 8 
-9.0 

-9.2 
-9.4 
-9.6 
-9.8 

-10.2 

-10.8 
-1L 0 

-1L 2 
-11.4 
-11.6 
-1L8 
-12 0 

-n 2 -n 4 
-U6 
-12. 8 
-13.0 

-l3.2 
-13.4 
-13.6 
-13.8 
-14.0 

-14 2 
-14 4 
-146 

-io. o 

-la 4 -la 6 

@ I h  li A S  A H 010 A H Aw A H A¶# h u @  

g o b X l U  km cm gabXfU km 1 em galdXIU I km tm galaXfU km cm gabX1U km em golaxlo' 
205,252 -20 13.297.5 40.993 -w.o 526999.2 1624.595 -94.0 6 1 8 . 1 ~ . 8  1,805,701 -108.0 709.06(.3 2,185,852 -1220 t98,ai.i 2,465,044 

------- --------- - 

'201,142 -2.2 14 6'Bl.O 45,091 -80.21 528:3ocO 1:62$,617 -94.2 619.487.3 1,909,710 -1082  710.380.3 2,189.847 -122.2 803,8226 2,469,W 9 

18o.m -3.2 21.273.0 135,579 -81.2 w w . 4  i . w . 7 n  -95.2 6 2 5 . m ~  i , m , 7 5 2  -109.2 716 .~9 .4  z.m,m - I P Z  801,379.5 2.~18,931 k 

197,033 - 2 4 '  15:958.1 49.189 -80.41 529.608.8 1.632.640 -94.4 620 787.7 1913 719 -108.4 711 656.2 2 193.842 -122.4 802,214.1 2.473.041 
192.924 -2.6 17,285.5 53.283 -80.6 530.913.6 1,636.662 -94.6 622:W.O 1:917:7B3 -1086 712:9521 2:187,637 -1226 W,505.6 2.478.CS3 
188,814 -28 18,614.7 57,384 -80.8 532.218.3 1,640,664 -94.8 623 388.2 1921 736 -108.8 714,247.9 2.201.832 - 1 P 8  804,786.9 2,480.869 
184.705 -3.0 19.943.9 61,482 -81.0 533,5229 1.644.705 -95.0 624:66&4 1:925:744 -109.0 715,543.7 2,205,828 - l a 0  808,08[12 2,4%,850 8 
176,188 -3.4 22,6020 69,676 -81.4 538.131.9 1.652.748 -95.4 627,=6 1,933,760 -109.4 718.135.0 2,213.814 -123.4 W 6 7 0 . 6  2492,911 e 
172380 -3 6 23.931.0 73,773 -81.8 537,43h3 1,656,770 -95.6 628 588.8 1937 767 -109.6 719 430.5 2 217 808 - l a 6  809 961 8 2 496891 
168,271 -3.8 25,259.9 77.869 -81.8 538,740.7 1.860.790 -96.8 629:&%.5 1:941:774 -109.8 720:726.0 2:Zl:Sm --1p.8 811:2528 2 : d S n  
I M . I ~  -4.0 a . s s . 7  81.w -820 ~ 4 0 . ~ 5 . 0  1.w.81i -mo a 1 . 1 a a 4  1,cm.m -110.0 ~ ~ 2 , 0 2 1 . 4  2,225,795 -124.0 am~3.8 2,mw,851 

lBD,QSs -4.2 27.917.5 86.082 -822 641,349.2 1.868.832 -%2 632.188.2 1.948.788 -110.2 723.316.S 2 ,24788 -124.2 813.83c7 2,508,830 
155,W - 4 4  29,246.2 80.158 -82.4 542,653.4 1,672,852 -96.4 633.787.9 1.953.795 -110.4 724.8121 Z,ZJ3.781 -lZ4.4 815,125.6 2,612810 
151,840 -4.6 30.574.9 94.254 -826 643.957.5 1.676.872 -96.6 63i5 087.6 1967 802 -110.6 725 907.4 2 237 774 -124.6 816 4lL4 2 616,'ISo 
147,733 -4.8 31,903.6 98,350 -828 54531.5  1,680,882 -96.8 636'387.2 1'961'808 -110.8 727:zo25 i241:767 -124.8 817:701.1 i52Q788 
143,826 -6.0 ~ 3 . ~ 2 0  i02.m -63.0 ~ 6 . m . 5  1.w.912 -w.o 637:ess.7 1:90.5:~14 -111.0 7m,4w.6 2,245,759 -125.0 81a.m.8 5624.747 

139.519 -5.2 34,560.4 108,540 -63.2 547.869.4 1,688,932 -9 '2  138986.2 1W39820 -111.2 7297927 2249752 -125.2 8202884 

131,308 -5.6 37.217.2 114,730 -83.6 550,477.0 1.696.971 -97.8 641.585.0 1,977,832 -111.6 7353626 2,257,736 -125.6 m 8 6 9 . 4  
in,m -5.8 38.546.5 118.8a -83.8 m.780.8 1.700.990 -97.8 w w . 3  I.~~I,LW -111.8 733.677.5 2.rn1.727 -125.8 8 u . i m . 8  
l!B,OW 4 . 0  39,873.7 122.920 -84.0 553.084.4 1,705.008 - B . O  644.183.5 1,985,842 -1120 734,9722 2265,719 -128.0 826.rM.Z 

135,412 -6.4 35.8888 110,63(1 -83.4 549,173.31 1,692,951 -9;:4 640:235.6 1:973:88.28 -111.4 731:W.7 i253:744 -125.4 8dKXQ 

118,988 -b2 41,201.8 127,014 -84.2 554,3880 1.709.027 -98.2 645,4827 1,989,847 -1122 736.8.287.0 2.288.710 -128.2 828,71(14 &MS,615 

110,776 -6.6 43,8!58.0 135,2(12 -84.6 SM.985.0 1,71i.o(wI -98.6 648,080.8 1,997,866 -1126 Yjg.666.2 2m.m -126.6 8 2 9 , a 8  2.65&670 cd 
114,882 4 4  42629.9 131,108 -84.4 555,691.6 1,713.046 I -98.4 646.781.8 1.983.852 -1124 737.561.6 2273.701 -126.4 266%- 

W38E.1 
663,664.4 

664,9626 
666, m. 8 
667,65a8 
66%853.9 no. ita 8 

671,4627 

675,346.1 
2%: 
ma, 643.7 

677.941.3 
619.238.8 
680.53&3 
681.833.7 
883,131.0 

884,1283 
(L85,77&6 
W,O2X6 
688,319.7 
659,616.7 

890 .9n7  
692,210.6 
693. m. 4 
694,604.1 
698, 100. 8 

897,341.6 
698. mu. 0 
699.980.5 
701.287.0 
702 683.4 

703.879.7 
705,175.9 
708.472 1 m. 768.2 
m.m3 

-87.2 s n . c r 3 ~ 4  1,769,183 

-m.6 0 7 0 , r n . ~  i.m.314 
-m.8 6 n , m o  i,n1.329 
-88.0 6 ~ 0 . 1 4 ~ 4  1 . m ~  

-88.2 Km.44&7 1,m,m 
-88.6 683.051.1 1.m,3@ 
-88.8 m353.3 1.801,o  
-89.0 686.66&4 1,804418 

-m.z ase.om.4 1,809,130 
-89.4 688,259.4 1,813,443 
-89.6 689,66L3 1.817.458 
-89.8 690.863.1 1,821,4 

-87.4 675,237.0 l . ~ . 2 @ 9  

-88.4 691.740.0 1,793,355 

-90.0 KQ164.0 Lw&433 . s8.462 1 
69.789.4 

6l 11L6 

83,770.8 
85, w . 9  

67,76L7 
69.078.6 
70.405.3 
71,7320 
73.051L7 

74385.3 
75,711.8 
7 7 , m a z  
78,3646 
70,dOLO 

81,017.2 

4 4 4 3 . 8  

32% 
~ ~ 9 5 . 7  
88,321.7 

87,647.7 
88,973.6 oo, m. 4 
91.6Zi.2 
VAwO.9 

04,276.6 
95.602 1 
96, On. 6 
98,253.1 
Q9,m86 

753.062.7 
764.388.6 

766,880.3 
756,4140 
763.267.7 
758.551.3 
760.854.8 

762.148.3 
763.441.7 
764.735.0 
766.028.3 
767,351.5 

768,614.6 
769,907.7 
771,m.s 
712.463.7 
773.788.6 

775.019.4 
776.372 2 
m.w.9 
778.957.5 
780,750.1 

781.5426 
762.835.0 nu. i n .  4 
'185.419.8 

-100.8 
-10L 0 

-1OL 2 
-101.4 
-101.6 
-101.8 
-ioZ 0 

-102 2 
-102 4 
-102 6 
-102 8 
-103.0 

-103.2 
-103.6 

-103.8 
-101 0 

-104.2 
-104.4 
-104 6 
-104.8 
-105.0 

-105.2 
-105.4 
-1M. 6 
-105.8 
-108 0 

-106.1 
-106.4 

-103. 61 

-101.2 
-107.4 
-107.6 
-101.8 
-108.0 

2,331,679 
2325.568 

2.329.556 
2,=.544 
2,337.532 
2,341,520 
2 . 3 4 5 . a  

2,349,486 
2,353,482 
2.357.469 
2,381,458 
2,365.443 

2,369.429 
5373.41s 
2,377,402 
2,381.387 
2 385.373 

2.389.3m 
2393.344 
2,397.329 
2.401.314 
2.405.288 

2.409.283 
2,413,267 
2.417.251 
2421,235 
2,425,218 

2,429,202 
2,433, I 8 5  
2.437.168 
2441,151 
2.445.134 

2,449,118 
2.453.068 
2.4s7,061 
2.461.063 
2. (85,044 

, 

-1148 
-115.0' 

-115.2 
-116.4 
-115.6 
-115.8 
-116.0 

-116.2 
-116.4 
-116. e 
-116.8 
-117.0 

-117.2 
-117.4 
-117.6 
-117.8 
-118.0 

-na 2 
-na 4 
-1ia6 
-iiae 
-119.0 

-119.2 
-119.4 
-119.6 
-119.8 
-120.0 

-120.2 

-120.6 

-121.0 

-121.2 
-121.4 
-121.6 
-121.8 
-122. 0 

-120. 4 

-120.8 

788 .oa2  
769.296.3 
790.588.4 
791.680.4 
793,172 3 

794.484.2 
79s 756.0 

-93.2 
-63.4 
- a 6  
-93.8 
4 4 . 0  

-12s. I -m. t 
-129. : 
-129.1 

-129. I -no. I 
--1m.( 

612,984.5 1.1189.664 
614.235.2 1,893,674 
815.585.8 1.897.683 
616,886.4 1,801,892 
618.165.8 I,%kS,D31 

I I I I 1 1  I I I1 I I 1 

r~euplanat ion  onpp. 3 and lb. 



Table 1.- FUNDAMENTAL TABLES. THE DEFORMATION OF THE GEOID AND ITS EFFECT ON GRAVITY l- Continued 

Zone 4 
[Inner radius. 51°01': outer radius. 72O13'1 

t m  cm I p a l s ~ 1 ~ 1  

f 9 . 8  M. 445.6 260 323 2.2 

4-9.4 80,995.1 249,686 -2.6 
+9.6 82720.3 W:oWI z24I 

+ l O . O  %, 171.0 ZS5.6421 1: 01 
4-9.2 790 269.9 244,3671 -2 81 
+9.0, 77.544.8 239,050, -3.01 

+S 8) 75,819.8 
f8.6 740949 
f 8 . 4  72370.1 
f8.2 70,645.3 
4-8.0 68920.6 

f7.8 67,196.0 
4-7.6 65.47l.5 
+7.4 83,747.1 
4-7.2 62022.7 
4-7.0 60,2835 

4-6.8 58,5743 
H . 6  56.850.2 
H . 4  55.128.1 
H . 2  53,4022 
+O.O 51,678.3 

# I  
233,73?1' -3.2 27,531.9 
228.414 -3.4 29,2520 
2 2 3 . @ J i  ' -3.6 30,9720 
217.780 -3.8 32691.9 
212,464 - 4 0  34,411.7 

207,147 - 4 2  36,131.4 
201,831 - 4 4  37,851.1 
196,515 -46 39.570.6 
191.199 -4.8 41,290.1 
l@W -5.0 43.009.6 

18456s -5.2 rl728.9 
175,254 -5.4 46.448.1 
169.939 -5.6 48. 167.3 
164,624 -5.8 49,888.4 
159,310 -6.0 51,605.4 

137,887 -83.2 i09, 082 0 2 185,806 -97.2 827,018.0 0 549.471 -111.2 
143,187 -83.4 710,769.6 2 191,109 -97.4 8% 699.9 2 654,656 -111.4 
148.487 -83.6 712,457.1 2196,311 -97.6 830,381.7 Z659,840'-111.6 
153.786 -83.8 714,144.6 2.Pl.513 -97.8 832063.5 2,585025 -111.8 
159,085 -84.0 715,831.9 '2,% 714 -98.0 833,745.2 2,670: 2091 -112 0 

169,6al( 164,384 -84.41 -84.21 717.519.2 719.206.4I 2.211.916 2 217,11711 -98 -98.2 41 837.108.31 835,426.8 2, 2,675,393 580,57611-112 -112.2 41 

174.981 -84.6 720.893.5 2222318 -%.e 838.789.7 2,685,760 -1126 
180.230 -M.8 722580.5 2227.5191 - W E  840.471.0 26W.943 -112.8 

44.8' 41 336.8 12743l ' '  

t4 w w . 1  106:182; 

44 .2  44.j 44.6 37.89031 36,167.2 38:613.5) %k!il 111 4W 

4-3.8 
+a6 

+a 2 

t28 
+Z 6 
+2.4 
+2 2 
+z 0 

4-1.8 
4-1.6 
4-1.4 
+I. 2 
+l. 0 

+a 41 

+a 01 

+. 6 

-. 6 -. 71 -. 8 
-1.01 -. 9 

3272l.l 
30.m.2 
29, R5.4 
27,552 7 
25,830.0 

24.107.5 
22385.01 

18. wo. 2; 
~ t ~ 2 6 l  

17,218.0 

15,495.8 
13.773.8 
12 051.8 
10,329.8 

7,747. 1 
6,886.2 
6.025.4 
5,164.6 
c m 7  

3,443.0 
2582.2 
1,721.4 

860.7 
0.0 

860.7 
1.721.4 
2 582.0 
3,4426 
43a3.2 

5.163.8 
6.024.4 

-1.2 10 376.9 -l.41 liM7.R! 

11 -az! 

70.509.0 
'%:9 4 4 1  7 2 m . i  
90.248 -a6 73,945.0 
81,938 -8.8 75.6629 
79,627 -9.0 77,380.7 

74,317 -9.2 fB 098.4 
69,007 -9.41 &816.0 
63.697 -9.6 82533.6 
56,m -9.8 84.251.0 
53.078 -10.0 85.g68.4) 

47.769 -10.2 87.885.7 
12.461 -10.4 89 4029 
37.152 -10.6 91: 120.1 
31.844 -10.8 92,837.1 
28,536 -110 94,6311 

gals XI 0, 
3. lea, 487 
3, 195.641 

3,205.948 
3,211,101 
3,216,254 

3,200,704 

9'27,789.2 2864121 -123.21.044.885.8 3,221,406 

931,143.2 2,870,460 -123.6 1,048.328.4 3,231,710 
935820.0 2,875,630 -123.81,049,999.6 3,234883 
934.496.8 2880,799 -12401,051,670.7 3,242014 

9 ~ , m i . 2  2865,291 --1~.4i.016.657.a 3 . ~ 3 , ~  

936,173.6 2,8&968 -12421,053,341.8~ 3,247,166 
937.850.2 2,891,136 -1%. 4 1,055,012 7 3,252 316 
939.526.7 2 866,304 -124 6 1,056,683.6 3,257.467 
941,2C& 2 2,801,473 -124.8 1. mS, 354 4 3,282 618 
942818.6 2m6M -125.01,osq025.0 3,267,768 

944.555.9 2,911.80s -1W.21,061,695.7 3,272,918 
946,2321 2,916,976 -125.41,063,366.2 3,278.068 
947,808.3 2,92?.143 -125.61.065.036.7 3.253.217 

951,260.3 2,932,476 -126.0 1,068,377.3 3,293,616 

952936.2 2937 842 -126.21 070,047.6 3,298665 
954,612.1 2 , ~ ' s O S l  -128.41:071.717.7 3,303.813 

957:M7.5 2953:1401 -126.81:075,067.7 3:314.110 

961,314.6 2, 863.47 -127.2 1. WE. 387.4 3,324. (05 
€61890.0 2868.635 -127.41,~,@37.1 3,329.M2 
964,665.3 2973,800 -127.61.oR1.736.8 3,334,669 
963,340.6 2978,964 -127.8 1.083.(06.4 3.339.846 

049,s34.4 z s n . 3 1 0  --125.8~066,707.0 3,288,387 

9% 281.8 2047 974 -1x .61  073,3137.7 3 m~e2 

959,839. o 2956,305 -in. o 1.07s. m. 6 3,319,257 

968,015.7 2.Bs(,128 4 -128.01.085.075.8 3,344893 

869 041.5' 2679 018 -116.2 986,437.3 3,040,917 
876721.41 2 d l 9 7  -116.4 9g.Y 111.5 3 ou) 078 

874.1~0.91 i694:553 -116.81 991:459:6 3:056:400 
87i401.2 2 699 375 -116.6 YSS'78.5 6 3'051'239 

875.760. 6, 2,6?B, 731 -117.0: 993,133.6 3,061.560; 

1 2) m3. =Z. ,,5. m+107. 2i 911,014 31 2, =, mli-121. 2/1, oza 267. 3, 169. 889) 
-93.4 795 046.1 2 450 9101 -107.4 912, 692.1 2 813 581 -121.4 1 029 940.0 3 175 021 
-93. R 7%: 729.6 2 456: 100'!-107.6 914,388.0 2 81; 753 -121.6 1'031'612 1 3' 18d 1781 

i -93 X i  793.413.0 2461.Z?Q)1-107.8 916.047.61 2 8 b 9 2 5  -121.81:033:24(.1 3:185,&%3! 
,: -94.0; goO.OY6.3/ 2 VAS 178, -109. O! 917.725.21 2829.096/ -122 0,1.034.956.0; 3,180,487l 

I I I I I  I I 1 1  I I II I I I 
%e erplanatlon on pp. 3 and 15. 

,095.091. 
, E 6 .  759. .ow. 4%. 
, loo. 097. 
, 101.766. 

3.375.867 
3,391,012 
3,356. IW 

, 3.391.300 
! 3.396.444 

cj 
9 m r 
M 
Ip 



Table 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF TEE GEOID AND ITS EFFECT ON GRAVITY '-Continued 

zone 3 
QJ 

[ Tnner radios, 72013'; nutsr rsdiw, lOS"rS'] 
t 

rm I km cm gabXlU 
-122.0 1.3GI.e86.64,198.325 - 1222 1.3M. m. I 4. m. 107 
- 1 2 2 4  1.3f8.'2%i4.211.889 - I22 G 1,3fB. 486. G 4,218.671 
-122.8 1,3iO.E86.3 4,2?5,4S2 - 123.0/ 1,372,886.0 4,232,233 

galsxI0I 
3, 7 q  7.Y 
3.729.a 
3.138.363 
3,743,168 
3.7(9* 972 
3,756,776 

galrXlO' km cm 
3. 24.x 574 -108.0 1.207.616. i 
3.252.402 -11%. 2 1.33, 82%. 3 
3.2W.230 -1C6.4 1.212031.7 
3,268,057 -108.6 1,214.239.0 
3,mW -108.8 1,216.446.2 
3,218,711 -109.0 1.218.653.3 

galsxlOc km 
69,810 -80.0 
76790 -40.2 
e 7 6 8  -80 .4  
90,747 - N . 6  
97,725 -80.8 

104,703 -81.0 

km em 
-94.0 1.052 825.5 
-94.2 I. OsJ,040. 5 
-94.4 1.057.255.4 
-M. 6 1,059,470.1 

-95.0 1,063,899.3 
-%.a i.o81,88ca 

golsX10I 
349. M 5  
342.516 
335, MF 
328. 549 
321.551 
314.654 

km 
-2.0 
-2 2 
-2 4 
-2 6 
-2 8 
-3.0 

km 
+IO. 0 
+9.8 
+9. 6 
+9. 4 
+9.2 
+9. 0 

cm 
22. fh5.7 
24, m. 6 

.27,173.5 a?, 437.3 
31.701.0 
33,9a6 

m 
1183M.4 
111,lls.O 
la?. 847.7 
106,577.5 
104,307.5 
10% 037.5 

- .. 
$97.5129 
m. 735.3 
901.957.6 
904,179.8 
906,401.9 
909,623.9 

910845.8 2 8 0 7 1 9  95.21.ood,113.S 3,2%,53 -123.21.3i5.oI(s.~4.239.014 
95.4l.W,3!B.l 3,293,364 -123.41.3ii.285.04.U5.7% 

915, 289.3 2821,537' 
-123.8 1'381'689.6~259 353 
-124.0 I: %3:882.7 4: 2lX; 133 

-95. G 1. OZO, 542 3 3,300,190 - 123.6 1 3i9 464.3 4 2-52 574 
917.510.9 ~ R B , ~ z I  -95.811,0t2756.5 3,307 016 
919.7323 2835,2341 -96.011, 074,870.5 3 .3 l iMl  

91gO67.6 i814:73j  1 1 99,767.7 
97.497.9 
95,223.3 
a 8 5 8 8  
94688.3 

+8.8 
+% 6 
+% 4 
+R 2 
+ 8 0  

921.953.71 -124.2 1.X36.081.7 4,n2912 
-124.4 1,3%Q, BO. 6 4, Tis, GW - 124.6 1.390.479.4 4,286,469 

- 125.0 1,394.876. 7 4,300.024 

-125.2 1 397 075.2 4 308 80'2 
-125.4 1:399:2;3.64:313:5;8 
-125 G 1.401.471.8 4,320,355 - 125.8 I 403 670.0 4 327.132 
-126.01:4&868.1 4:33R.W 

-124.P 1.392.67a.1 4,283,247 

3 320 666 -110.2 1,211.893.7 

3,334,314 -1 10.6 1.236306.3 
3,341 138 -110.81,2345124 
3,347:962 -11l.O 1.240.718.4 

$327:490 - l i a r  i . m , i ~ ~ . o  
3,797.592 
3. sol 394 
3,511,195 
3.817,M 
3,824,796 

3.831. !a7 
3,839. ,397 
3,845,196 
3,861,996: 
3,Ssq 794 

-9@. 2 I, 077. 184.4 
-96.4 l.D79,3982 
-96.6 1,081,611.9 
-96.8 1,0838255 
-97.0 1.08e, (L3B.o 

-97.2 1 08g 252 4 
-87.4 1:090 4656 
-9i. 6 1. 09i 6Tg 8 
-97 8 1 094 891 8 
-GO 1:097:1&8 

2 842 132 
2.848.979 
2Em.m 
2,662 673 
2 869, rDJ 
2, bi6.366 
2 s i 2 1 2  
2,890,057 
2.898, rn 
2805748 

47.643.6 
49. BOB 4 
52 068.1 
54.331.7 
56Ser.z 

58,8566 
61, 118.8 
63,381.0 
6 6 4 3 . 1  
67,905.0 

7u166.9 
G428.6  
74,690.2 
76,951.8 
79,213.2 

81.174.5 
E3.735.7 
6 9 9 8 . 8  
84 257.8 
Q O , ~  I 

+7.8 
4-7.6 
+7.4 
+7. 2 
+7. 0 

924; 175.0 
926,396.1 
923.617.2 
830,838. I 

933, os 9 
835,279.6 
937,500.2 
m. 720.8 
941,941.2 

79,343 

77. U75 1 
74 8041 7i 537.8 

-6. 

- 1 1 2 2 l W 9 5 2 . 4  '3865593 -128.21(os066.04340683 

-1126 I,&.,362.C! 3.87'9.190 -126.6 1.412461.64.354,ZU 
-1128 1 260 5c8.0 3 f335.937 -1B.8 1414 WJ.24 361 009 

-113.21 !934,977.8 3 fB9 6 2  

-113.8 1,271.591.5 3,919,970 

-1124 1:256:157.i 3:87i39'2 -126.4 1:410:263.94:347:459 

-113.01:26i773.0 3:892,784 -127.0 1:416:856.84:367:783 

-127.2 1.419.054.2'4.874.557 
-1134 1:267,182.6 3:906:378 
-113.6 1.269.3xi.2 3,913,174 --1Z.6~1~423,448.i4,3%%104 

-127.811.425,645.64 394 877 
-114.0 1.2i3.786.2 3,928,766 -128.0~1.427.W28~~:401:650 

-127.4 I 421,251.54.381,331 

-6.2 
-6.4 
-6. 6 
-6.8 
-7.0 

+881 43.056.2! 3,467 04(1 -114.211 276,OU3.6 
3 , 4 9 1 2 1  -114.4*1'278 204.8 
3,470 730 - ~ i r . a ! i ' I m ~  
3,477,547' -114.8'l'232,612.9 
3,484:364 -115.01:Z34,816.8 

i497'997 -115.4 1'289'224.3 
3,5M'813 -115.61'291'427.9 
3,511:629 -115.8 1:&631.4 

3 491 181 -115.21 287 OBl.6 

3,618,444 -116.01,295,SU8 
4-22 24.922.6 

I +zd n;sss.3 I 
+1.6' :": 18,124.2 

+l. 2 13,.W25 
+I.Oi 11,3288 

+.4I 4.530.4 
+.3 3,397.8 
+.2; 2265.2 
+ . I  1,1326 . 0; 0.0 

-_ 11 1.1326 
-.2! 225.10 
-.31 4 X . 5  
-.41 4,530 0 

-_ i  7,927.2 

-.9 1 4  191.9 
-1.0 l L W 2  

-1.2 13.6%7 
-1.4 14653.1 
-1.6 18,117.4 
-1.8 20.331.6 
- 2 0  a645.7  

-.a aoss.6 

lam -122 137.9727 
10,474 - 1 2 4  140,231.2 
6983 - I 2 6  142.489.7 
3,4911 -128 144.748.0 

0 -13.0 147,0052 

20.947 -14.2 160.653.3 
24.437 -14.4 16% 810.8 
27,928 -14.6 165.068.2 
31,419 -14.8 167.325.4 
34,809 -15.0 169,5326 

41.890 
4 4  871 
ag 851 
62 a 1  w, 810. 

I 

B 4 

cp 
4 



TABLE 1.-FUNDAMENTAL TABLES. THE DEFORMATION OF THE GEOID AND ITS EFFECT ON GRAVITY LContinued 

Zone 8 
[lnner radius, 10Y48'; outer radius, 150°J6'] 

* 1 1 4 /I e 1 H I As /I e 1 I Aw /I t, 1 H 1 dtp 11 e 1 H 1 m ji h 1 11 1 *I -~ ----- ------___--___- 
km 

+10.0 
+9.8 
+9.6 
+9.4 
+9.2 

9 a l a X l S l  
2655.i25 
2661.312 
2.fiC6.Wl 

em 
9 2  i60.5 
90.922.8 
89,oFA 1 
87. 20i. 5 
85,&W.O 
83.492 6 

km 
-108.0 
-1m.2 
-108.4 

p a l s X 1 ~  km cm paLtXi@ 
286.017 - 2 0  16529.9 57.123 

2 7 4 , ~  - 2 4  22234.8 m.544 
a 8 3 7  -26 24.087.2 
263.111 - 2 8  25.939.4 
257,385 -3.0 27,791.6 85,674 

cm 

IIs9.953.9 
991,760.2 
993.560.4 
995,372 5 
997.178.6 

968.147.6 
km 

-80.0 
-80.2 -a 4 
-80.6 
-80.8 
-81.0 

galsxlp Rm 1 cm g a l s x / p  

3.051, 7% -122 2 1,116,184.2 3.440.801 
3.057.32ft -1n.4 1,117,9!3l.4 3,446,441 
3.062891 -122.6I,Il9.784.6 3,451,990 
3.069.4G? -122 8 1,121,584 6 3.45i, 539 
3,074,029 -123.01.123.384.6 3.463.osS 

3.048.189 -12201,Il4,3scO 3,435,342 
cm 

734.397.9 
i3& 216.4 
738.034.8 
Z9,E53.2 
741,671.5 
743,489.7 

2 2i5, It0 
2 m, 766 
2 286,371 
2291,976 

+8.8' 81.635.3 

+8.4 77,921.0 
+8.2 i B m 9  
+ f i O  74.207.0 

+7.6 72350.1 
+7.6 70,493.3 
+7.4 68.636.6 
+i.2 66180.0 
+ i . o  6 4 . m 4  

$6.8 63.067.0 
+6.6 61.2W.7 
+6.4 59.354.4 
+6.2 57,498.2 
4-6 0 55, M2 1 

+8.6 78.770. 1 

+5.8 53,7861 
+5.6 51.930.2 
4-5.4 50.0744 
+ a 2  48.2186 
+LO 46.363-0 

+4.8 44.507.4 

++o 37.CW.O 

- 6  (2651.9 
-4 4&=6 
44.2 38.H1.2 

km 
-94.2 

251.8591 -3.2 29,643.7 9 1 , a  -81.2 145,307.8 2297,560 -95.2 872359.0 -106.2 9%.%4.5 3,079,597' -123.21,125.184.4 3.468.636 
-3.4 31.4957 97 .W -81.4 r47.125.8 2303.185 -95.4 874,lil.O -109.4 1 WO 793.3 3 085.164 -123.4 1 126 984.2 3,474,lsS 

240.209 -3.6 33,347.6 102602 -81.6 748,943.7 2308,i89 -95.6 675,9928 -109.6l:C&596.1 3:090.730 -123.Gl:lZi:i83.9 3,479,733 
234,484 -3.8 35,199.4 108,510 -81.8 750,761.6 2.314.393 -95,s 8ii.794.6 --109.81,0M.401.6 3,094297 -123.81.130.583.5 3,485,280 
228760 -4.0 37,051.1 114,218 - 8 2 0  752579.3 2319.997 -960 8i9.608.2 -110.0 1,006,207.4 3,101,863 -124.0 1,132,353.0 3,480,828 

a036 -4.2 38,9028 119,927 96.2 881.4li. fi 2 i17. !71 -110.2 1 m. 012 9 3,107,429 -124.2 1,134,182 4 3 496 375 
217,312 -4.4 40.754.3 125,634 -96.4 893,!229.3 2 .72n .55  - l I O . 4 1 : ~ , 8 1 8 . 3  3,112694 -124.41.135.981.8 3:501.922 
211.588 - 4 6  1260.58 131.342 - % 6  S86.04a7 2728.339 -110.6 1.011.623.6 3.118560 -124.6 1.13i,i81.0 3.50i.4G8 
zo5864 - 4 s  44,457.1 137.049 -9G.8 8868520 2733.923 -110.81.013,428.9 3,124.125 --124.!31.139.5s0.2 3,513.015 
200.141 -5.0 46.308.4 142.756 -9i.0 888,6E3.3 2.i39,EOj -111.01.015.214.0 3,129,690 -125.01.141.379.3 3,518,561 

194.418 -97.2 890.474.4 2.74S,oBo -111.21,017.C~39.1 3,135,254 -12.5.21,143.1;8.3 3.524.107 
188.696 -Q7 4 6922955 2750 673 -111.4 1 OlL844.1 3.140.818 -125.4 1 144 9i7.2 3 529.652 
18L973 
177.251 -97.6 895.807.4 2761.IW8 -111.81,022,453.8 3.151.946 -125.81,148,574.< 3,540,742 
171,530 -%& 0 69i, 7l8 2 2, i67,4al -112 0 1.024.258 5 3,157,510 -126 0 1,150,373.4 3 . S .  257 

245.934 1 1 

-W:61 894,0965 2.758:256 -111.61:020,649.0 3,148,382 -12,%61:14G~TiG.~ 3:535.197 

137,m -7.2 68,6669 235,516 I -85.2 i81.651.6 2,409,619 -99.2 gOIs581.2'2.800,9CB -113.21.035,0850 3,180,885 -127.21,161,163.'4 3,579,550 

165.809 -6.2 5i.414.4 176,983 -84.2 7'12568.9 2381,619 -98.2 699,5X9 2773,002 -112.2I.oX.063.1 3,163,073 -126.21 152,171.Q 3551832 
160,087 - 6 4  59,265.0 182.W -84.4 i i 4 : 3 8 5 . 6  i387,2Bl! -98.4 901,339.5 2,Z'8.584 -11241027.86i.7 3,168,636 -126.41:163,970.4 3:557:376 
154,366 -6.6 61,115.6 188.403 -84.6 ZG.202.2 2.392.a '  -9S.6 W.150.1 2784,165 -11261:CEl,6722 3,174.198 --126.61.155,7688 3,352.920 
148.645 -6.8 62966.1 194,107 -84.8 778.0188 2398.420 -95.8 904.96(15 2;119,74G -11281,031,476.5 3.179.761 -126.81.157.567.1 3.568.464 
1 G W  -7.0 64,8165 199.812 -65.0 779,8352 2,404,019 -99.0 906.i70.9 2,795,327 --11~01,(Xu,250.8 3,185,323 -127.01,159,365.3 3,574,007 

131,484 -7.4 a 5 1 7 . 1  211,220 -85.4 iE3.467.9 2415,218 -99.4 910,391.4 2,PLX.M -113.4l.038.889.1 3.196446 -121.41.162.861.5 3.585.093 
125.765 -7.6 70.367.3 218.9'231 -85.6 i 8 5 , N . l  Z420,Eli -59.6 912201.5 2812068 -113.61,a78.693.2 3,202008 -127.61,164,759.4 3,590,636 
120,045 -7.8 72217.3 !2228B -85.8 37,100.2 24'26,415 -99.8 914,011.5 2 8 1 i W  -113.81wO.497.1 3.20'1,- -127.81.166.557.3 3.696178 
1 1 / 3 ~  -a0 74067.3 a 3 3 2 9  -860 , ~ ~ 1 & 2  2432,013 -101.0 915,821.4) Z , P Z ~ P ~  -114.01~042.301.0 3,213,128 - 1 ~ s . 0 1 . 1 ~ ~ 1  ge01,n0 

em 
861. a. 6 
863,2981 
865. 110.4 
866,922 7 
886,734.9 
8i0, 547.0 

917,631.3 
919.441.0 
821. w). 7 
923.060.3 
924,869.8 

9% 678.2 
928.188.5 
9.30, 297. 8 
932 1m. 9 
933,916. 0 

935 n5.0 
937.533.8 
939,342 7 
941. 151.4 
942 w. 0 

944. 768.6 
946. si;. 0 
948. zt5.4 
950.193.7 
952 MI. 9 

953.810.0 
955,618.0. 
9.57. 425.9 
959. 227.8 
861. 041. 5 

;%%!I 
87: 170" 
91.452 

80.017 
74, .u)o 
68,s 
62866 
57,150 

61.433 
45,718 
40, W? 
34.286 
2s. 671 

25, n4 
PW 
19.999 
17,142 
14, 285 

11.128 
s 5 n  
E. 714 
2 857 

0 

2 857 
5,714 

11.427 
14,263 

17,140 
19, BBB 
22 852 !aim 
28565 

34.277 
39. gsg 
45,700 
51.412 
57,123 

a 570 

-8.8 
-9.0 

-0.2 
-9.4 
-9.6 
-9.8 

-10.0 

-10 2 

81.468.4 
83,3159 

85.165.4 
87,014.8 
&t.@64.0 
80.713.2 
92.5623 

94.411.4 

+3.8 35,230.9 
+3.6 33,375.8 

+3.0 27.811.2 

+ 3 4  31.520.9 

28x3 Bggi 
2.862 ~771 
2,867,854 
2873.431 
2819.005 

2834.585 
2890.181 
2895,737 
2901.313 
2906,888 

29124641 
2918.039: 
2923.613' 
2929,188' 
2934,762 

2940.336 
2,945,910. 
2951 483 
2 957: OM 
2 962 629 

2 9 7 3 , n r  
2,979,346 
2,984.918 
2 9s0, (89 

3,001,631 

2. 968,aoI 

2995.050 

3,007, a02 
3,012772 
3,018,342 

3,023,912 
3,029.482 
3 a15 051 
3:040:620 
3,046,169 

+28 25.95B5 
+ 2 6  24. 101.9 
+ 2 4  22.247.4 
12.2 2o .m-o  
+2 l a m 6  

+1.8 laffl4.4 
+1.6 14.830.2 
+1.4 12976.1 
+l.2 II.1221 
+LO i 9.2682 i i5 .2 '1 .a~ .  122.2 3 , 2 4 4 ~ ~ 8  

1115.4 1.aSr.925.5 3.252.047 
-115.61.056.7287 3.257.806 
-115.8 1.058.531.7 3.263.164 
-116.01.060.334.7 3,24?8723 

-116.21.062137.6 3,274,280 
-116.41,@53,WO.4 3,279.838 
-116.6 1.06.5.743.2 3,255,395 
-116.81.CMi7.545.8 3,290,952 
-117.0 1,069.348.4 3,296,509 

-117.21.071.150.8 3.302.0661 
-117.41 072953.2 3 307 622 

117.61'071755.5 3 '31 i l i8  
~ 1 1 7 . 8  1:076.557.7 j318.734 
-118.0:1.078.359.8 3,324,289 

-118.21.050.161.8 3.329.844 
-118.4 l.Ml, 963.8 3.33% 399 
-118.61.G% 765.6 3.340.054 
-118.8 I .  Oas: 567.4' 3,346,504' 
-119.0 1.087.369. 1 3,352,002l 

-119.4 1.090.972.2 3.363 170 
-119.6 1,092773.6 3.%'723' 
-119.8 1. Ow. 575.0 3,374.276l 
-1aa 0 1 , m ,  376.2 3,379,829' 

- i m . 4 i , m , m 5  3.390.913 

-119.2 170. 3.3.57. 6161 

-120.2 I,C@&l77.4 3.385.381 

-120.6 1,101,7?9.4 3,396.4L 
-120.8 1.103.580.4 3.102.037 
-121.0 1,105,381.2 3,407,588 

-121.2 1.101.181.9 3,413, I40 
-121.4 1,108.882. 5 3.4I8.680 
-121.6 1 110.m. I 3 424.241 I 

-121.8 1:112Sa3.6 3:429.7921 
-122 0 1,114.364 0 3,435,342 I 

I 

-10.4 
-10 6 
-10 8 
-11.0 

-11.2 
-11.4, 
-11.6 
-11.8 
-EL0 

96,260.3 
Sn.109.1 
99,957.9 

101.8oCs6 

103,6552 
105,.Kt3.6 
107.352 1 
109,200.4 
111.048.6 

+.9 
+.8 
+.7 
+.6 
+.5 

+.4 
+.3 
+ . 2  

g341.31 
7,414.4 
6.487.6 
5.560.7 
4.633.8 

3.707.0 
2.780.2 
1.853.5 

34233 

348.030 
353.727 
359 424 
365: 120 
370.81i 

376.513 
3S2%9 
337,901, 

-mo m , m . 3  

-20.2 827,0325 
-W.4 825,846.6 
-90.6 830.660.6 
-90.8: 832 474.5 
-91.0' 634298.4 

-91.2 838,102.1 
-91.4 837.915.8 
-91.6 839.729.4 

2538.330 
2543,923 

2 549.516 
Z5.55.105 
2.WJ.700 
2 5 6 6 8 2  
2571:883 

2677,475 
2583,066 
25e656 
2594,247 
258Q.837 

2605,427 
2,611,017 
2616608 
262219g 
2627.785 

2033,373 
2(L38.952 
2644.550 
2650.138 
2655,725 

-103.8 
-1040 

-161.2 
-104.4 
-104.6 
-104.8 

1-10.5.3 

-105.2 
-1Ct3.4 
-105.6 
- 105.8 
-100.0 

-106.2 
-106.4 
- 1 0 6 6  
- W 8  
-107.0 

-101.2 
-101.4 
-107.6 
-107.8 
-108.0 

-13.2 
-13.4 
-13.6 
-13.8 
-140 

28B.8071 -114.21 MclOC7 3,218 690 -1282 

2839:gsSl -114.6 1:04<7120 3:Pg,8101 - l a 6  
2.845 543 -114.8 1049 515.5 3 235.3iO' -128.8 
2,851:121 / 1 /  -115.0 1:051:318.9 I '  3:240,929\1 -W.C 

zw 3 8 ~  -114.4 1'045 m . 4  3 niml - 1 2 8 4  

I 2 2  138.2 
123.9818 
125,831.4 
127.G78.8 
129,526.2 

-93.2 
-93.4 
-93.6 
-93.8 -wo 

I7Q. 152 
171,950. 
173. i47. 
175,545. 
177.342. 

179,139. 
l& 937. 
182,734. 
184.531. 
18% 328. 

m n 4 . 9  
lw.047.7 
85i.FUB.4 
859.673. I 
861,485.6 

P 
? 
c, 
0 

5 

3,801.262 
3.612803 

3,623. RSB 
3,629,428 

3.634.961 
3.840.m 
3,646047 
3,651.586 

3,618,344 

3.657. im 

- 
1 See explanation on pp. 3 and 15. 



km 
-91.0 
-93.2 
-93.4 
-93.6 
-93.8 
-91.0 

cm I ga lsx lp  
160.033.8 493.102 
160,394.2, 494.451 
1M). 734.6 495.501 
161.0749 498,SYl 
161,415.3 497.509 
181.755.61 498.W 

km cm 1 gahXl@ ! 
-106.01 lR?.l45.6 561,505 
-inR.d 1m..ls4.g 562.551 
-106.4 182,824.2 563.597 
-106.6 I(u.163.8 564.M3 
-106.8 183,5028 565.69 
--107.01 183,SU.l 666.735 14.805.0 

I?. 933.3 
18 061.7 
12,190.2 
11.318. 8 

lo. 447.5 
9.678.4 
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6.963.4 

6.0928 
4 221.9 
4,351.3 
t480.9  
2,610. 6 

l, 740.2 
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a 1  
808.0 
522 0 
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174.0 

0.0 
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348.0 
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896.0 
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km cm g a l r X l @  
-119.0 204,168.6 629.390 
-119.2 m.506.8 630.439 
-119.4 204.8.15.1 631.42 
-119.6 205,183.4 6325% 
-119.8 n5521.6 633.587 
-120.01 205:85R8 634.610 

km 
+lo. 0 
+e. 5 
$9.0 
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+7.5 
+7.0 
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- 6  
+ 4 0  
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-107.4 1p1181.4I 567.781 
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-85.6 147,447.7 
-85.8 147.7887, 

447.1Rl I 
448,233 
449.284 1 

2% 1 
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-96.2: 165,4882 5l0.136 
-96.4, 1G5.63.3 511.234 
-86.81 166.1:8 4 512.283 
-96.8 166.518 5 513.331 
-97.0; 166,858.6 514.380 

-97.2, 167.193. i/ 515.428 1 
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-97.61 167 BiE 8 517. 524 
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w30.090 
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595.998 
687,044 
588.088 

669.132 
600. Ii7 
801, 221 
602,285 
m, 309 
604,353 ws, 397 
m, 4 4  
807,485 
608,629 

m, 573 
610 617 
6ll:B(R) 
6lZ701 
613.748 

614. 791 
615.835 
618,878 
617,922 
618,965 

621.052 
6% 095 
823.138 
624.181 

625,224 
628,267 
627.310 
628.353 
629,336 

620.008 

I 

-1128 
-112.8 - 113.0 

-113.2 
-113.4 
-113.6 
-113.8 
-114.0 

-1142 
-114.4 
-114.6 
-1148 
-IlE.O 

-115.2 
-115.4 
-115.6 
-115.8 
-116.0 

-116.2 
-116.4 
-116.8 
-118.8 
- 117.0 

-117.2 
-117.4 
-117.6 
-117.8 
-113.0 

-118.2 
-118.4 
-118. 6 
-118.8 
-119.0 

171. %'E. 2 
171.618.1 
171.957.9 

172 297. 8 
17263i. 6, 
172 977.4 
173.317.1 

173,996.8 
174,336.4 
174.676.1 
175,015.8 
176.355.4 

176, (195.1 
178. G34 8 
174 374.4 
176.714 0 
177.053.6 

173,656.9 

in. 393.2 in, 732. 8 
178.072.3 
178.411.8 
178,751.3 

179, ow). 8 
179,430.3 
179.769.8 
180.109.2 
180,448.7 

180.788.1 
181.127.5 
181, WJ. 9 
1YI 806.2, 
182: 145.61 

183,335.1 
183,673.9 
194.012 7 

194,351.4 
194,690.2 
195, M8.9 
195.367.6 
195,706.3 

lwI,045.0 
196,3%3.7 
186.722 4' 
187.061.0 
197,389.6 

197.738.2 
188,076.8 
188,415.4 
188.753.9 
189,092.4 

199.431.0 199,768.5 

m. 108.0 mo, 446.4 
200,784.9 

201,123.3 
201,461.8 
201.800.2 
202 138.6 
202 476.9 

!BE, 815.3 
203,153.6 
203,492.0 
203,830.3 
204,168.8 

2w 
3,218 
a 754 
1 mi 
frn 
6,363 

a045 
10. ne 

ia 7130 
13,408 
16.088 

21,446 
24, 125 
28.804 
29.483 
32,161 

34.840 
37,517 
40.195 
42 872 
45,649 

48.225 
60.901 

58,253 
58.928 

61.603 w 277 
66.952 
G9.626 
7?. 299 

i4.973 
77.646 so. 31s 

a 5 7 7  

. I  

215,323.1 
215, G60.9 
215.898 6 

216,336.3 
218.674 0 
217,011.7 
217.349.3 
217,687.0 

218. m. 8 
21432.2 
218,699. e 
219.037.4 
219,374 S 

219. n2 1 
220, OM. ( 
Po, 387. I 
320,725. ( 
221.082. : 
221,100. ( 
221,737.4 

222,412. 
222,749. 

222,074.: 

-. I I ! I1 I 

3% 
665,865 

€&6. am 
667.947 
868.888 
m, 02Q 
671,070 

672,110 
873. 161 
674.192 
875,232 
676.273 

677,314 
678.354 
679,396 
680,435 
681.476 

a 6 1 6  
687. 656 
884,598 
886,638 
6@0,876 

-86.6 
-86.8 
-81.0 

-8i. 2 
-87.4 
-87.6 
-87.8 
-88.0 

-881 
-884 
-886 
- 8 8 8  
-89.0 

-89.2 
-89.4 
-89.6 
-89. 8 
-80. o 
-80.2 

-80.8 
-90.4 

-80.8 
-91.0 

-91.2 
-91.4 
-91.6 
-91.8 
-92.0 

- 8 2 2  
-82 4 
- 8 2 6  
- 9 2 8  
-93.0 

870.0 

1043.9 
1 217.9 
1,391.9 
I .  565.9 
1.739. 8 

2609.6 
3,479.2 

4081.6 

4W.8 
7,826.0 
4 8 5 . 0  
9,564.0 
IO. 432 8 

11 301.6 

13.038.7 
13,807. 1 

14 643.6 
18.611. 8 
17.379.8 
18. 247. 7 
19. 115. 5 

19, m. 2 

21,718. 3 
22,585. i 
23.433.0 

24 320.2 

2%; 

1% im. 2 

14, n5.4 

20. 850.8 

-69.6 
-89.81 

-100.0 

-100.2 - 100.4 
--100.6 
-100.8 
-101 0 

-101.2 
-101.4 
-101.6 
-101.8 
- 102.0 

-102.2 
- 102.4 
- 102.8 
- 102 8 
-103.0 

-103.1 
-109.4 
-103.6 
-103. ' 

-104. 0 

-104.2 
-104.4 
-104.6 
-104.8 
-105.0 

-105.2 
-105.4 
- 105.6 
-105.8 
-106.0 

i m . n s . 2  
150.6lal 
lM.as.9 
151.187.8 
151.538.6 

151,679.4 
152220.2 
152.560.9 
152.801.7 
lb3.242.4 

153,683.2 
153.923.9 
15+.26(.6 
154.806.2 
i s .rn .o  
155.m~ 
155.627.2 
155,807.8 
158,308.3 
168848.9 

168,889.5 
157.330.0 
157.67@.6 
lK&Oll. 1 
158.351.6 

158.6920 
159,0325 
159.3729 
159,713.4 
1GO,O53.8 

m m 9  
464.ooo 
465,051 
486.101 
467,152 

468,203 
469.253 
4 7 0 . a  
471.354 
472,406 

4 q 4 5 a  
474.606 
475,656 
478,608 
4 n . w  

478.7013 
479.758 
480,806 
431.8x) 
482808 

4B.w 
4P5.006 
4?4055 
457,105 
488,155 

4&9,P( 
480,754 
491,300 
492,353 
493,402 

I 
II 

-3.0 
-8.6' 

-40 
-4.6 
-6.0 
-6.6 -a o 
-6.6 
-7.0 
-7.5 
-8.0 
-8.5 

-9.0 
-9.5 

-10.0 
-10.6 
-11.0 

-11.5 
-l20 
-12 5 
-13.0 
-13 6 

-14 0 
-14.6 
-15.0 

542.667 
643,714 
544,761 
645, M)8 

Me. 
~ 7 . 9 0 2  
MB, mR 
549,895 
651,042 

E52,osa 
553.135 
654.181 
655,228 w, 274 

I 

! 
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PART 11.-DENSITY OF COMPENSATION FOR COMPUTING 
SPECIAL BOWIE TABLES 

EXPLANATION OF FORMULAS 

Hayford (see footnote on p. v) assumed that isostatic compensa- 
tion begins a t  the surface of the lithosphere and extends downward 
a distance equal to the depth of compensation and, further, that 
there is complete isostasy in terms of mass, that is, that the mass of 
the topography is compensated by an equal mass of compensation. 
In  what follows the same assumptions are made. If on the sphere of 
radius a, a cap of any outline is taken of height h and subtending a 
solid angle w at  tha center of the sphere, the volume of this cap is 

1 
. 3 w [ (a  + h) - u31 

and if 2.67 g/cm3 is taken as the density of the land, the mass of 
the cap is 

1 - w [ (U + h)3 - u3] X 2.67 3 

The volume of the compensating column of length d (d essentially 
positive) will be 

1 - ~ [ ( u + h ) ~ -  ( ~ + h - - d ) ~ ]  3 
and its mass will be 

1 3u[(u+h)3- (u+h-431 X D  

where D represents the density of compensation. 
masses we have 

Then 'equating 

Simplifying we have 

X2.67 

By making use in turn of division, the binomial theorem and 
multiplication, and ignoring the very small terms, we then obtain 
in powers of h for 8 land compartment: 

63 



54 U. 8. COAST AND QEODETIC SURVEY 

where 

For a water compartment where a, a, and d have the same meaning 
as above, and h (itself essentially positive) represents the depth, and 
1.027 g/cm3 is assumed to be the density of sea water, the mass of 
the cap will be 

1 
--o [a3- (a- h)3] X 1.643 3 

while the mass of the compensating column will be 

1 3 ~ [ ( ~ - h ) ' -  (a-h-d)']XD 

where D represents the density of compensation as before. 
result of equating masses, 

Aa a 

La3- X 1.643 ' D= [(a-h)'- (~-h-d)'] 

After applying the same method as that used to simplify formulas 
(26, 26a) formula (28) becomes 

D={F~(dJ~)h+F2(dJ~)h2+Fa(d,~)h3+F4(d,~)h4+-. '. . }  X1.643 (29) 

in which F,(d, a ) ,  F2(d, a) ,  etc., have the same meaning as in equa- 
tions (27) and (27a). 

FORMULAS 

DEPTH OF COMPENSATION, 98 KILOMETER3 

LAND AREAS 

(D to be used with negative sign) 

(a) When h is expressed in kilometers 

D= (2823.58149h -0.449890h' 
(30) 

+0.0000949h3 -0.00000002h4~ x io-' 
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55 
, (b) When h is expressed in feet \ 

h ' h  860.62936 - 
(31) 

(1000) -'.04' 7963 (my 
+0.00000269 (A)"-0.0000000002 

OCEAN AREAS 

(D to be used with positive sign) 
(c) When h is expressed in kilometers 

D= { 1737.50726h+0.2768425h2 
(32) +0.00005837h3+0.000000012h4} X 

(d) When h is expressed in fathoms 

D= 3177.55963 - 
(33) 

(1ohoo) +0*925906(i&Y 
h h 

I 
+0.0003570(m~+0.00000013 (my) X lo-' 

DEPTH OF COMPENSATION, 113.7 KILOMETEBB 

LAND AREAS 

( D  to be used with negative sign) 
(a) When'h is expressed in kilometers 

D= { 2390.69535h-0.381971h2 (34) + 0.0000807ha- 0.00000002h4} X IO-' 

(b) When h is expressed in feet 

D= 728.68540 (A) -0.0354864 (&y (35) 
+0.00000228 (my h 

1 
-0.0000000001 (&J} x lo-' 

OOEAN AREAS 

(D to be used with positive sign) 
(c) When h is expressed in kilometers 

D= { 1471.12826h+0.2350480h2 (36) 
+0.00004963ha+0.000000010h4} X lo-' 

(d) When h is expressed in fathoms 

D= 2690.40475 (A) $0.786123 (&)1 1 
+0.00000011 (&J) x lo-' 

(37) 

+0.0003036 (k0)'< 
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The coefficients in the above formulas have been calculated to more 
si&cant figures t.han were necessary to attain the accuracy re uired 
by the tables which follow. This wds done With the idea in min! that 
should at any time anyone desire greater accuracy, these formulas as 
presented would furnish the means for attaining that end. 

Table 2.-DENSITY OF COMPENSATION, LAND COMPARTMENTS 
DEPTH OF COMPENSATION, 96 JCILOMETERS. ELEVATIONS IN 
KILOMETERS 

[Density in grams per cubic centimeter in units of the flfth dedmhl &lacs. To be used with negative sign) - - 
am 

-I 480 188 

762 
1,045 
1, an 
1.809 
1,m 
2,174 
2.456 
2738 

3,021 
3.303 
3, m.5 
3,867 
4,150 

2% 
4,m 
5,279 
5,581 

5,843 
6.125 
6,407 
6.689 
6,972 

7.254 
7,538 
7.818 

8382 

8m 
9,228 
9,510 
9.792 

10,074 
10.358 
10,639 
10,921 
11.203 

11,485 
11,787 
12 048 
12.330 
12 612 

12 894 
13.170 
13,458 
13,740 
14,022 

14, 304 
I& 688 

1h 633 

a 100 

a m  

% 

Height of 

(kilometers) 
0.02 

339 
621 
803 

1,186 

2,033 
2,315 
2,597 

3% 

2% 

gg 
2% 

3,444 
3,726 
4 ,wa  

4,855 
5,137 
5,420 

6,830 
7,113 
7,395 
7,677 
7 959 

8523 

6087 
9,369 
9.651 

9 933 
1d215 
l0:488 
10 780 

(241 

8805 

11:m 

11 3u 
111628 
111908 
12'189 
l i 4 7 1  

12763 
13,036 
la317 
la 596 
l3:tBl, 

14 163' 

14,727' 
14009 
16,291 

1444s 

I-i 

am 

-- 
5 6 8 5  

367 
649 
932 

1,214 

1.496 
l,i79 
2,061 
2.343 
2.628 

2808 
3,190 
3,472 
3.755 
4,037 

4*31g 1 601 

2E 
!:E 

1.883 
5.168 
6,448 

6,858 

7,141 
7,423 
7,705 
7 887 

8 M l  

9,115 
9,388 
9,88(1 

9661 16% 
l d 5 Z  
10 808 

-$%e 

aw 

11:m 

ii.an 
11 654 
11:93S 
152lE 
126oc 

127885 
13,064 
13,W 
13,BZi 
13,W 

11191 

147% 
14,037 
15,819 

a 4 n  

- - 
a 01 

28 
311 
593 
875 

1.158 

:E 
2,005 
2,287 
2, 669 

2, 851 
3.134 
3,416 
3.608 
3,980 

82 
4,827 
5,108 
5,391 

5,674 
5.95€ 
6.231 
6,5X 
6,805 

?E 
7,64s 
7,931 
8,21: 

8,491 
8.7Z 
9.05s 
9,341 
9,6Z 

9,w 
IO. 18i 
IO, 46s 
IO. 751 
11, w 
II,31! 
11.59; 
11,87l 
12,101 
1% 44: 

15 nt 
13, M); 
13.281 
13,571 
ia, 86: 

14, 134 
14.41; 

16, 28: 
tt E 

= 

0. 04 

113 
395 
678 
960 

1,242 

1,525 
1,807 

2 %  
2654 
2,936 
3,218 
3.501 
3, '183 
4.086 

1347 

5, 194 
5,476 

5,758 
6 . M  
6,3Z 
6,60! 
6,88; 

7. 16s 
7,451 
7,731 

8.29; 

8, 58( 
8.86: 
9.1& 
9 . a  
9,7@ 

9. gQ( 
IO, m 
10,m 
IO, Bat 
11.115 

1 1 , a  
11.68: 
11, R?! 

2 E 

8 01: 

:t 2 

:t E 

12 81( 
13,m 
13, 37. 

1 1  211 
14, 501 
14, Z 

141 1 
424 
706 
988 

2,117 

2 882 

2,964 1 
3% I 

4,375 

1940 
5,222 
6. rn 
6,786 
6,069 
6.351 
6.633 
6.915 

7,197 
7,479 
7,761 
8,044 

' 

a a= 

:% 
9,172 
9,454 
9,738 

10,018 
10.300 
10.582 
10,864 
11,146 

11.428 
11.710 
11,892 
12274 
12,568 

3E 

::: E 

13,402 
13, M 
13,888 

14,811 
15.093 
16,376 

- - 
am 
- 

228 
m 
791 

1,073 
1,355 

1.638 
1, mJ 

2 787 

3,049 
3,331 
3,613 
3,896 
4.178 

4,460 
4.742 
5.025 
5.307 
5.689 

5,871 
6. 152 
6.436 
6,716 
7. Mw: 

7.2885 
7, M)( 
7. slle 
e, 122 a 41c 

8 6W 

9.536 
9,821 

14 103 
10.z 
10,687 
10,948 
11.2331 

11,613 
11,795 
12,071 
12355 
1% 641 

12,m 
13, m 
13, 
13,766 
14, 06( 

11 a31 
14,611 
1% 88[ 
1413 
1st Is( 

2% 

E 

a m  

- 
254 
536 
819 

1,101 
1,383 

1,868 
1,948 

2,795 

3,077 
3,359 
3,642 
3,924 
4,206 

4,488 
4, 771 
6,053 
5.335 
5,617 

5,898 
6,181 
6,464 
6,746 
7,028 

7,310 
7,592 
7,874 

2% 

2:: 
8,721 
9,003 
9,285 
9, 567 
9,849 

10.131 
10,413 
10.695 
10,977 
11,259 

11,641 
11.823 
12, 105 
12,387 
12 689 

12,951 
13,233 
1% 515 
13.797 
14,078 

::: E 
14,024 
14 208 
16,a 
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Table 2.-DENSITY OF COMPENSATION, LAND COMPARTMENTS- 

DEPTH OF COMPENSATION. 96 KILOMETERS. ELEVATIONS IN 
KILOMETERS-Continued. 

Density in grams per cubic cantimeter in units of the Wth dedmal place. To be used with negative sign] 

5.5 _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  
5.0 ... _ _ _ _ _ _ _ _ _ _ _ _ _ _  
5.7 _ _ _ _ _ _ _ _ _ _  ~ _____. 
5.8 .________________ 
5.9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Height of 
compartment a00 
(kilometers) l- 

15,516 
15,798 
10,osO 
10,302 
10,843 

0.0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  
6.2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

0.3 _ _ _ _ _ _ _ _ _ _ _ _ _ _  __. 
6.4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
0.5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
0.6 ________________. 
0.7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
0.8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
0.9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

0.1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  10,825 

17,489 
17,771 
18,053 

18,334 
18,616 
18,898 
19,180 
19,481 

17,207 

7.0 _ _ _ _ _ _ _  -: _ _ _ _ _ _ _ _  
7.1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
7.2 _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  
7.3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
7.4 _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  

19.743 
20,025 mom 
2o.m 
20,870 

a or 
- 
2 : 
10,108 

IS. 072 
la 953 
17,235 
17,517 
17,790 
18. 081 

18, 302 
18.044 
18,928 
19,208 
l9.480 

19,771 
m, w-3 
20,335 m, 616 m. 898 

21,180 
21.401 
21,743 
22,025 
22.306 

22.688 
22.870 
23.151 
23. 433 
23,715 

23, m 
24,278 
24.559 
24,841 
25,122 

25,404 
25,688 
25,887 
28. 249 
28,630 
28.812 

27.658 
27, 838 

IS, 390 

2 E 
------. 

8.5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
8.6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  
8.7 _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _  
8.8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
8.9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

a m  

23,968 
24.w) 
24.631 
24.813 
25,094 

10,881 
17,283 
17,543 
17.821 la 108 
18,391 
18.672 

19,23e 
19,518 

ia OM 

- - 
a03 

- 
15,601 
15.883 
16.181 
10,440 
la 728 

17,010 
17,292 
17,573 
17,856 ia 137 
is. 419 la 701 la ea 
19,284 
19, MB 

19,828 
20,109 
20,391 
zo. 673 

21.238 
21,518 
21,799 
22, os1 
2x383 
2x644 
22928 
23,208 
a688 
P 771 

24, om 
24834 
U. 010 
26 as7 
%I 178 

25,400 
25.742 
28.023 
28.305 
28,688 

28.888 
27, 1 9  
27,431 
27,712 
27,904 

m, 954 

---_-__ 

= 

am 
- 
16,657 
15,939 
10.221 
10,603 
1% 784 

17.086 
17,348 
17,830 
17,912 
ls, 193 

18.47s 

19.039 
ia 757 
19.320 
19,603 

19,884 m, IBS m, 447 m, ne 
21.011 

21,292 
21,574 
21,850 
22,137 
22,419 

22,701 
22, Bgz 
23,284 
23,646 
23, 827 

24,109 

24,072 
24.954 
25.235 
25. 517 
25,798 
28.w 
28.361 
28.843 

28.924 
27.208 
27.487 
27,769 
28050 

24.390 

.- - - - - _ _  

15,685 
15,967 
10,249 
10.631 
16, 813 

17,094 
17,370 
17.058 
17,940 

am 

19,349 
19,830 

m, 194 m. 470 m, 757 

is. m 

3 % 

19.912 

21,039 

21.321 
21. 602 
21,884 
22,186 
22.447 

2x729 
23,011 
23,292 
23,574 
23,855 
u, 137 
24,418 
24. 7m 
24.882 
25,263 

25. 545 
25,828 
28.108 
28.389 
28.071 

28.952 
27.m 
27.515 
27, m 7  
28.078 

- - ___-. 
- 

15, n 3  
15,995 
10, 277 
10,559 
10, 841 

17,123 
17,404 
17,680 
17,968 la m 
is, 632 
le, 813 
19.095 
19.377 
19,659 

19. mo 
m, m m. m m. 785 
21,067 

21,349 
21,830 
21,912 
22. im 
22,475 

n, 757 
23,039 
23.320 
23.602 
23,884 
24,165 
24 447 
24.728 
25,010 
25.291 

25,573 
2-59 854 
28.136 
28,418 
28, 099 

28. 881 
27,262 
27.644 
27.825 
28.106 

- - - - - -. 

15.742 
10,023 
10, 305 
10,587 
10,859 

17.151 
17.433 
17,714 
17.990 
18.278 

1% 5M) 
18,841 
19.123 
19,405 
19,687 

19.968 m. w) m, 532 m. 814 
21,095 

21,377 
21,059 
21,840 
22,221 
22, 504 

22.785 
23,007 
23,348 
23,630 
23,912 

24,193 
24,475 
24,750 
25.038 
25,320 

25,601 
25,883 
%,le4 
28.440 
28,727 

n, 009 
27.290 
27,572 
27.853 
28,135 

. - - - - - -. 

- - 
am 
- 
15.770 
10.052 
10. 33.3 
10.015 
1% 897 
17,179 
17,401 
17,743 
18.024 
18,306 

18,688 
18.870 
19.151 
19.433 
19,715 

19.997 
23, ne 

21,123 

21,405 
21.687 
21,868 
22, w) 
22.632 

22,813 
23,095 
23,377 
23,858 
23,940 

24,221 
24.503 
24. 785 
25, 
25,348 
25,029 
25,911 

28,474 
28. 755 
27.037 
27.318 
27.600 
27,R81 
28. 163 

m. 560 m, 842 

28, lea 

- 
0 Compensatlon extends 90 kflometars downward from the mean Surisce of the lithosphere. 

1705"-354 
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2.5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2.6 _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2.7 ___________- - - - -  - 
2.8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Table S.-DENSITY OF COMPENSATION, OCEAN COMPARTMENTS- 
DEPTH OF COMPENSATION. 96 KILOMETERS. DEPTHS IN KILO- 

4.345 
4.519 
4,693 
4,867 

METERS 
Density in grams per cubic centimeter in units of the flfth decimal place. To be used with positive 81gnI 
1 
Depth of compart- 
ment (kilometers) I O'Oo 

~~ ~ - - 
1.01 
- 

17 
191 
365 
539 
712 
886 

1,060 
1,234 
1.408 
1,581 
1,755 
1.m 
2,103 
2,277 
2,450 
2,624 
2.798 
2.972 
3,140 
3,320 
3,494 
3,887 
9,841 
4,015 
4,189 
4,363 
4, E37 
4,711 
4.885 
5,058 
5, 232 
4 400 
5,m 
4 754 
5, m 
6,101 
6.270 
6,4M 
6,624 
6,79€ 
6,971 
7,14e 
7,3x 
7+ 494 
7 , m  
7,845 
8,Olf a 1% a 384 
am 
s, 71: 
8,88t 
9,w 
9, 
e, 4(K 
9,58: 
9,75t 
9,w 

10, lo! 
10,271 
10,45: 
10.62; 
10,801 
10,971 
11, 141 
11,32 
11,49; 
11.671 
11,844 
12 011 
12 la 
:t 2 
12 711 
12 8R 

- - 
1.02 
I_ 

35 m 
382 
556 
730 
904 

1,077 
1.251 
1.425 
1,588 
1,773 
1.946 
2.120 

?E 
t K 
2,989 
3.163 
3,337 
3,511 
3,685 
3,859 
4.033 
4,200 
4,380 
4,554 
4.728 
4,802 
5,070 
5.2M 
5.424 
4598 
L. 771 
5.940 
8.119 
6.293 
6,467 
6,641 
6,811 
6,985 
7. la 
7,3a7 
7,511 
7 , w  
7,85< 
8, ox 
8,mi 
8.381 
8.5% 
8,7a  
8.90: 
9,07; 
9,251 
9,4z 
9.5w 
9.77' 
9.941 

10,lZ 
10,291 
10.47( 
1 0 , w  
10,811 
10.98: 
11, la 
11,344 
11,511 
11.68! 
11.88: 
1203' 
1221 

127% 
12 801 

3 E 

= 
3.03 

52 
226 
400 
678 
747 
921 

1,085 
1.269 
1,442 
1,616 
1.790 
1. wl 
2,138 
2,311 
2.485 
2.659 
2,833 
3,007 
3.181 
3,354 
3.528 
3,702 
3.876 2 0 4  
4,398 
4,572 
4,746 
4.919 
5.093 
5,267 
5.441 
5,615 
5,789 
4 963 
6.137 
6,311 
6,485 
0,659 
6,833 
7,007 
7,181 
7.356 
7,528 
7,703 
7,877 
8,051 

8, 573 
8, 747 
8,921 
9,095 
9.269 
9.443 
9,617 
9,791 
9,965 

10,138 
10,313 
10.487 
10,661 
lo. 836 

11.184 
11,358 
11,532 
11,700 
11,m 
12054 
12 na 

12 751 

a 225 a 399 

11. oia 

:t E 
1% 02J 

- 
0.04 

70 
243 
417 
591 
765 
938 

1,112 
1,286 
1,460 
1,634 
1,807 
1,981 
2155 
2,329 
2,503 
2,676 
28-54 
3,024 
3,198 
3,312 
3,546 
3,720 
a, 893 
4,067 
4,241 
4,415 
4,589 
4,763 
4,937 
5,111 
5,285 
5,459 
5,632 
5,806 
6,980 

6,502 
6.676 
6,w 
7,024 
7,188 
7,372 
1, 540 
7,720 
7,894 
8,068 
8,242 

2 ;E 

a 418 a 590 
a i i ~  a 9% 
9,112 
9,288 
9.4tic 
9.634 
9. rn 
9.981 

10,1% 
10.331 
10,501 
10.67E 1o.w 
11,OB 
11,201 
11,37! 
11, 545 
11, 7 I  
11,89( 
12 Of: 
12 24( 
124# 
12.694 
12 78( 
1% Bp: 

- 
1.05 

87 
261 
434 
608 
782 
956 

1,129 
1,303 
1,477 
1,651 
1,825 
1,898 
2.172 
2.346 
2.520 
2 694 
2 868 
3,041 
3,215 
3,389 
3,563 
3.731 

4 086 
4,259 

4,608 
4,780 
4, 954 
4 128 
5, 302 
a. 476 

3.an 

4,431 

2% 
5, wa 

s. 520 

6,172 
6,340 

6,694 
6,881 
7,041 
7.21c 
7,38$ 
7, .Fa 
1.737 
7,911 

8,255 
8 ,48  

a o~ 

8, 60i 
a 781 
8,9% 
9.13( 
9,3& 
9,472 
9,65: 
9,82( 

10, oo( 
10,17< 
LO, 341 
LO, 52: 
LO. 69t 
10,87( 
11, w 
11,211 
L1.38i 
11, s 
11.74 
11,91! 
12 DSI 

12,Bll 
12 78( 
1%9@ 

:t 2 

- 
D.06 

104 
278 
452 
626 
769 
973 

1,147 
1,321 
1,494 
1.668 
1,842 
2016 
2 190 
2,384 
2,537 
2,711 
2,885 
3,059 
3,233 
3,407 

2z 
8,928 
4,102 
4, 276 
4,450 
4,624 
4,798 
4,972 
6.145 
6,319 
4493 
4 067 
5.841 
6,015 
6,189 
6, 363 
6. 537 
6.711 
6.886 
1,050 
7,233 
7,407 
7* 681 
7,755 
7,928 a 103 

a 6s 
2 
2;: 
9,147 
9,321 
9,495 
9,669 
9,843 

10,017 
10.191 
10,365 
10,639 
10,714 
10,888 
11,062 
11,236 
11.410 
11.584 
11,758 
11,932 
12106 
12,281 
12 455 
12,629 
12,803 
12, Ll77 

- - 
0.07 

122 
295 
469 
643 
817 
990 

1.164 
1,338 
1,512 
1,686 
1.859 
2,033 
2,207 
2 381 
2,555 
2,728 
2 902 
3,076 
3.250 
3,424 
3,598 
3,772 
3,946 
4,119 
4,293 
4,467 
4,641 
4,815 
4,989 
5,163 
5,337 
5,511 
5,685 
5, 859 
6,032 
6.206 
6.380 

' 6.554 
6,728 
8,802 
7,076 

7,598 
7,772 
7,946 a 120 
8, zQ4 a 468 a 642 
a 816 

?E 

8,QW 
9.164 
9,338 
9,512 
9,687 

Be, 881 
10,035 
lo, 209 
10,383 
10,557 
10.731 
10,805 
11,079 
11,253 
11.421 
11.601 
11,77e 
11, 9x 
12 124 
12.2% 
1 2  47i 
12,64€ 
1 2, EX 
1% 99: 

139 
313 
487 
660 
854 

1 008 
1: 182 
1.355 
1,529 
1,703 
1,877 
2,051 
2.224 
2, 398 
2,572 
2,746 
2,920 
3,094 
3,267 
3,441 
3,615 
3,789 
3,963 
4,137 
4,311 
4,485 
4,659 
4,832 
5, 000 
5,180 
4 354 
5,528 
5,702 
5.876 
e, 050 
6,224 
6.398 
6,572 
6,746 
6,920 
7.084 
7,268 
7,442 
7,610 
7,790 
7< 964 

8,312 
8,488 

8,834 
9. ooe 
9.182 
9 , 3 s  
9, SK: 
9,704 
9,878 

IO. 05i 
IO, m 
IO, 4oE 
LO. 574 
LO. 74E 
IO. 92; 
11,oBi 
11,271 
Il,44! 
11,615 
11,79: 
Il.Qei 
12,141 
12,31! 
12, 4ff 
12 681 
12, w 
13.01: 

a 1% 

am 

- 
3.09 

158 
330 
504 
678 
851 

1,025 
1,199 
1,373 
1, 547 
1,720 
1.894 
2,088 
2,242 
2,416 
2. 589 
2, 763 
2 937 
3,111 
3,285 
3,459 
3,633. 
3,808 
3,980 
4, 154 
4.328 
4,502 
4,676 
4,850 
5,024 
5. 198 
5,372 
5, 545 
6,719 
5,893 
6.067 
0, 241 
0,415 
6,589 
6, 763 
6.937 
7,111 
7,285 
7.459 
7.633 
7,807 
7.981 a 155 a 328 
a m  a en 
8,851 
9,0% 
9,199 
9,373 
9,547 
9,721 
9,895 

10,068 
lo, 244 
10.418 
10,592 
10,766 
10,940 
11,114 
11,288 
11,402 
11,636 
11,810 
11,985 
12 159 
1 2  333 
1% 507 
12, 681 
12,855 
13.029 
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7.5 _._______________ 
7.L. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

.7.7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
7.8.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
7.9.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
8.0-. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
8.1 __-______________ 
8.2 _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _  
8.3..-.. __________.. 
8.4 _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  
8.5 __.______________ 
8.6 __________.______ 
8.7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
8.8 _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  
8.9. _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _  
9.0 __________.______ 
9.1 ... _ _ _ _ _ _ _  ~ _ _ _ _ _ _  
9.2 _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _  
9.8: _-__-____._ ~ _ _ _ _  
9.4 _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _  

Table 3.-DENSITY OF COMPENSATION, OCEAN COMPARTMENTS- 
DEPTH OF COMPENSATION, 96 KILOMETERS. DEPTHS IN KILO- 
METERS-Continued 

~ 

13,047 13,064 
13,221 13,238 
13,395 13,413 
13,569 13,587 
13;744 13,761 
13,918 13,935 
14,092 14, 109 
14,266 14,284 
14,440 14,458 
14,615 14,632 
14,789 14,806 
14.883 14,981 
15,137 15,155 
15.312 15,329 
15,486 16,603 
15,660 15,677 
15,834 15,852 
16,008 16,028 
16,183 14200 
16,357 16,376 

[Density in grams per cubic centimeter in units of the Bfth decimal plam. To be used with positive sign] 

13.151 
13,328 
13,wO 
13,674 
13,848 
14,022 
14,187 
14,371 
14.545 
14,719 
14,893 
15.068 
15,242 
16,416 
15,580 
16.765 
15,939 
16,113 
16,287 
16.462 

Depth of cornpart- 
ment (kilometers) I O.O0 1 O.O1 

13,169 
13,343 
13,517 
13,691 
13,868 
14,040 
14,214 
14,388 
14,562 
14,737 
14,911 
15,085 
15,258 
15,434 
16,608 
16,782 
15,958 
16,131 
16,305 
16,479 

13,970 
14,144 
14,318 
14,493 
14,887 
14,841 
15,015 
15,180 
15,364 
15,538 

- - 
0.02 

13.082 
13,258 
13,430 
13,604 
13.778 
13,953 
14,127 
14, 301 
14,475 
14, 649 
14, E?A 

15,346 
15,521 
15,695 
15,889 
16,043 
16,218 
16,392 
16,688 
16, 740 
16,915 
17,089 
17,263 

- 

;t% 

13.987 
14,162 
14.336 
14,510 
14,681 
14,858 
15,033 
15,207 
15,381 
16,655 

15,712 
15,887 
16,061 
16,235 
16,409 

15,730 
15,904 
16,078 
16,253 
16,421 

- - 
0.05 

13,134 
13,308 
13.482 
13,657 
13.831 
14, 005 
14,179 
14,353 
14,528 
14, 702 
14,876 
15,050 
15,224 
15,399 
15,573 
15,747 
15.821 
16, ow 
16, 270 
16, 444 
16,618 
16.793 
16.867 
17.141 
17,316 

- 

- - - - - -, 

16,636 
16,810 
16.964 
17,159 
17,333 

16,853 
16.828 
17,002 
17,176 
17,361 

o _ _ _ - - - - _ _ _ _ _ _ _ _ _ _ _  
1,ooO _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2,ooO _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
3,000 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
4,000 --.-___________ 
5,000 -.--___________ 
6,OOO _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
7.000 _._____________ 
E.ooO-. _ _ _ _ _ _ _ _ _ _ _ _ _  
9, 000... - _ _ _ _ _ _ _ _ _ _ _  

- 
0.08 

13.m 
13,380 
13,535 
13.709 
13.883 
14,057 
14,231 
14, 408 
14,580 
14,754 

15,102 
15, 277 
16,451 
15,625 
15,799 
15,874 
16, 148 
16.322 
16, 496 
16,.671 
16,815 
17,019 
17,1% 
17,388 

- 

14, gza 

-. - - - -. 

o 
861 

1,721 
2,582 
3.442 
4.302 
5,162 
6,022 
6,882 
7,742 

- - 
0.09 

88 
947 

1.m 
2, 868 
3,528 
4.388 
6,248 
6,1W 
6,988 

8,688 
9,548 

10,407 

7,828 

13,20( 
13,378 
13,552 

13.800 
14,076 
14,249 
14, 

14,946 
14 120 
15, 284 
15, 468 
15,643 

-18,817 
15,861 
16,165 
16, 340 
16,614 
16,888 

17.211 
17,385 

13,728 

2 !E 

,:;E 
_ _  - - - - 

172 
1,033 
1 893 
2,754 
3,614 
4,474 
5,334 
6,184 
7054 

8.774 
9,634 

10,483 

7:eir 

Compensation extends 96 kilometers downward from the mean surface of the lithosphere. 

Table 4.-DENSITY OF COMPENSATION, LAND COMPARTMENTS- 
DEPTH OF COMPENSATION, 96 KILOMETERS. ELEVATIONS IN 
FEET 

To beused with neeativesim] ~DensityingrsmspercuhiccentimeterinunitsoftheBfthdecimal place. 

1,463 
2 3 ~  
3,184 
4.044 
4,904 
6,764 
6,624 
7.484 
&344 
9,204 

10,064 
10,923 

Height of corn- 
partment (feet) ' I- 

8 0 2 8 8 8  
1,549 
2408 
3,270 
4,130 
4,990 
5,850 
6,710 
7.570 
8,430 
9.290 

lo. 1.50 
11.008 

4 . w  
6,508 
6.360 
7,226 
8,088 
8,946 
9,806 

10.645 

4.732 
5,592 
6.452 
7,312 
8,172 
9,032 
9,892 

10,751 

12086 13,072 
13,845 13,931 
14,705 14,76Q 
i 5 . w  i4ew 
16,423 16,wB 

13,502 
14.3C1 
15.220 
16.079 
16,938 
17,787 
18.656 
19,515 

21.232 
20,373 

21.576 21.661 zzw 22520 
23,282 p 3 7 8  
24,161 '24,237 
a008 25065 ------_ ----__.. 

13,588 
14.447 
15,306 
16.185 
17,024 
17,883 
18.742 
19.601 

21,318 
20.458 

- - 
rn - 

251) 
1,119 
1,979 

4.660 
5,420 
6,280 

3 ?: 

7.140 

?% 
10.579 
11,439 
12,298 
13,158 
14,017 

15,738 
1% 595 
17,454 
la, 312 
19.171 
Eo, 030 ro. 889 
21,747 
&soa 
B. 464 a. 322 u. 181 

14,878 

- - 
600 
- 

516 
1,377 
2 237 
3.098 
3.958 
4, RI8 
6.678 
6,538 
7,3% 
&m 
9,118 
9, 9% 
LO, 837 
11,697 
12,556 
13.416 
14,275 
15.134 
15,993 
16, 852 
17.711 
18.570 
19.429 
Eo.28R 
21. 146 
2200s 
22863 
n. 722 
*580 

- 

700 1 800 -- 
775 

1.635 
2 495 

5,076 
5,836 
6788 
7.658 
8,516 
9,376 

10,236 
11.095 
11. 955 
12,814 
13.m 
14, €33 
15.392 
16,231 
17, 110 
17,869 
18,828 
1 9 , w  

P WL 
23,121 
13.879 
24,837 
25,m 

2E 

2E 

Cornpensetion extends 96 kilometers downward from the mean surIacs of the lithcaphera 
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Depth of 
compartment 

(fathoms) 

Table &-DENSBTY OF COMPENSATION, OCEAN COMPARTMENT& 
DEPTH OF CQMPENSATIIQW. 96 KILOMETERS. DEPTHS IN 

0 

FATHOMS 
[Density In grams per cubio centimeter in units of the flfth dedmnl place. To be used with positlvr sign] 

l,m _.__ 
1,800..-, _ _ _ _ _ _ _ _ _ _ _  
1,800 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1,800 _--____________ 
2 , 0  _ _ _ _ _ _ _  _ _  -:- _ _  
2,100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2,200 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2,300 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2,400 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

1.700 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
4.769 
5.os6 
5.405 
5,723 
6,041 

6,358 
6,677 
6,995 
7,313 
7,631 

- - 
10 

- 
32 
3.50 
667 
985 

1,303 
1.621 
1, we 

2 892 

3.210 
1,528 
3,846 
4,164 
4 482 

4.800 
6,118 
6.638 
6. 7M 
6,073 
6.391 
6.709 
7, on 
7,345 
7.803 

7,982 

4 936 
9,265 

9,573 
9,891 

LO. 210 
to, 528 
10, 846 

11,165 
11,483 
11.802 
12 120 
12,438 

12 757 
13,075 
13,394 
13 713 

?E: 

2% 

14 031 

:t E 
14, 037 
16,300 
la, 024 

16.W 
16 202 

16.889 
17,218 

17,637 
17.855 
IS, 174 
18.493 
le, 812 

la' 580 

------ - 

- - 
20 

- 
64 

381 
699 

1,017 
1,335 

2288 
2.8M) 
2.824 

3.242 
3 , m  
3,878 
4,196 
4 514 

4,832 
6,150 
6,486 
5,786 
6,104 

e, 422 
6,741 
7,069 
7.377 
7,695 

8,013 
8,332 
8.650 
8, ee.3 
9,288 

9, Bob 
8,923 
LO, 241 
10.660 
14 878 
11.197 
11.615 
11.833 
1 2  152 
12,470 

12.789 
13,107 
13.426 
13.744 
14 063 

14. 382 
1% 7cQ 

16, 337 

la, 975 

le, 831 
17 .m 

17, &t% 
17,887 
IS,m 
IS, 626 
lam 

16.018 

15,858 

it E 

- 
30 

- 
85 

413 
731 

1,049 
1,387 

1.684 
2, OM 
2 320 
2 638 
2,956 

3. nr 
3,592 
3.910 
4.228 
4.646 

4,864 
5,182 
5,500 
5,818 
6,138 

B, 454 
6,772 
7,091 
7. 
7,727 

8,363 
8, 687. 
9. OOO 
8.318 

9.637 
9.955 

10.273 
10 s92 

11,223 
11,547 
11.885 

a 045 

Id 910 

:t 2 
12 821 

13,458 

14 OBJ 

14,413 
14732 

16.389 

le, 001 
1% 3% 

17,282 

17.600 
17,919 
18, 
la, 557 
la, 876 

13,139 

13.776 

16,061 

15,688 

2 

- - 
40 

- 
127 
445 
783 

1,716 
2034 

2888 
t 
2% 
3,M2 
4 !zf9 
4.578 

4,898 
6.214 
5.532 

6,488 
0,804 
7,122 
7.441 
7,759 

s, 077 
8,395 
8, 713 
9.032 
9.350 

tE 
10,305 
10,623 
IO, 842 

11,260 
11,578 
11. 897 
12 216 
12,534 

12 852 
13,171 
13,4Bo 
13.808 
14,127 

14, u5 
14.764 
11.082 
lb, 401 
16,720 

::E 
1% 678 
le, 905 
17,313 

17,632 
17,951 

3% 
1% 697 _--__- 

m 

159 
477 
7Q4 

1,112 
1.430 

1,748 
2.066 
2384 
2,702 
3,020 

8,337 
3,655 
3,873 
4,281 
4809 

4. Qn 
6,146 
5,564 
5,882 
6,200 

6,518 
6,838 
7,154 
7,472 
7, i91 

s, 108 
%. 427 
8,745 
9.06( 
9.382 

8,7W 
lo, 019 
10,337 

:$E 
11.292 
11,610 
11,929 
12 !a7 
12. &a 
12 884 
13,203 
13,521 
1% f!4u 
14,158 

14.477 
14,786 
16,114 
15,433 
16,751 

16,070 
16, 388 
1& 708 
17,021 
17,W 

17,664 
17. BR3 
1 8 , m  
18,82( 
18, m __---. 

191 
Ea am 

1,144 
1,482 

1,780 
2 , 8 8  
2 415 
2 'c13 
3.061 

3.389 
3,687 
4,005 
4,323 
4,801 

4.959 
5.277 
6.595 
5. Dl3 
6, P2 
6, 5.w 
6.888 
7,188 

2% 
8,141 
s, 4% 
8,777 
9. rn 
9,414 

9.739 1o.w 
10. a 
10,681 
11, wu 
11.324 
11.642 
11,961 
12,276 
12.5% 

12 91f 
13.23: 
13.552 
13.87: 
14,lFN 

14 M)! 
14 822 
15,14( 
la, 48! 
la, 78! 

16. lo: 
16, 421 
16,74( 
17. W 
17,37i 

17, @I 
l& Ol! 
18. m 
18.55: 
la. 97 

- 

222 
540 
858 

1.176 
1.494 

1.812 
2 129 
2447 
2,785 
3,083 

3,401 
3,719 
4,037 
4.355 
4,673 

4,991 
5,309 
5,6?7 
5,945 

6,582 
6. QM) 
7,218 
7,536 
7,854 

8,172 
8,491 
8, ggQ 
9,127 
9, 'M6 

9,764 
IO, OR2 lo. 401 
10.719 
11,037 

11,356 
11,674 
11,883 
12 311 
12,630 

12, 848 
13,287 
13,586 
13,904 
11 222 

1% 541 
14,859 
15,178 
15,487 
15,815 

16,134 

6, 2aT 

2 % 
17.090 
17.409 

17 TLB 

LgW 
li 047 

_ _ _ _ - -  - 

- - 
80 

251 
572 
890 

1.208 
1,525 

1, '343 
2 1 3  
2479 
2,797 
3,115 

3,433 
3,751 
4,009 
4,397 
4,705 

5.023 
6,311 
6.669 
6,977 
6,285 

6, n u  
6,931 
7,250 
7,568 
7,686 

8.204 
8, 5 0  
b, R41 
9,159 
9,477 

9.796 
10,114 
14 432 
10,751 
11.068 

11.3.9s 
11,706 
12,024 
12.343 
12, 661 

12. R8(1 
13.298 
13.617 
13,938 
14. W 
14,613 
1% 891 
14 21c 
15,526 
16,841 

16; 16f 
16,48: 
1 6 , m  
17,1z 
17,441 

17,76( 

IS, 71t 
19, 03! 

3E 
. - - - 

288 
604 
922 

1.239 
1,567 

1.875 
'A, 193 
2 611 
2, 828 a 147 

3,485 
3,783 
4,101 
4,419 
4,737 

5,056 
6.373 
6,881 

s, 327 

e,W 
e,m 
7.281 
7,600 
7,918 

8,238 

8,873 
9,191 
9. 609 

9,828 
lo. 146 
lo. 484 
lo, 783 
11,101 

11,419 
11.738 
12,058 
12 376 
12,693 

13.012 
13.330 
1 e49 
lk  987 
14 288 
14, e a 5  
14. 923 
15,242 
16 560 

la. IQS 

8, om 

a m  

1d879 

16,517 

:4 E 

3% 

d 4 7 3  

17,782 
la, 110 

19,087 ---____ - 
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Height of 
cnmpartment 
(kilometers) 

Table &-DENSITY OF COMPENSATION, LAND COMPARTMENTS- 
ELEVATIONS IN DEPTH OF COMPENSATION, 113.7 KILOMETERS. 

KILOMETERS 

0.M 

[Density in grams per cubic cantimeter in units of the fifth dedmal  lace. To be used with negative sign] 

4.0 _______._________ 
4.1 _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  
4.2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
4.3..: _ _ _ _ _ _ _ _ _ _ _ _ _ _  
4.4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

9,557 
9.795 
l%m 
10.273 
14 512 

4.5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
4.6 _ _ _ _ _ _ _ _ _ _  _ _ _  _ _ _ _  
4.7 _______.-________ 
4.8 _ _ _ _ _ _ _ _ _  _ _  _ _ _ _ _ _  
4.9. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

14750 
14989 
11.m 
11,467 
11.706 

- - 
0.01 

24 
263 
502 
741 
880 

1,219 
1,458 
1.687 
1,936 
2 175 

2,414 
2m 
2,892 
3.131 
3,370 

3,609 
3.848 
4.087 
4,326 
4.565 

4,804 
a. 043 

5,759 

5,998 
6,237 
6,476 
6,715 
6,954 

7,193 
7,431 
7.670 
7.909 
8, 148 

8,387 
8.625 
8,w 
9.103 
9.342 

9, 581 
9,819 

IO, 058 
IO, 297 
10, 535 

10,774 
11.013 
11,252 
11.480 
II. 729 

L1.888 

12.684 
12 922 

13,161 
13,400 
13.638 
13,877 
1% 116 

14, 354 
14, 593 
14, 832 
14 070 
Ib.309 

2% 

tZ, 2 

- - 
0.02 

48 
287 
526 
765 

1.004 

1,243 
1,482 
1,721 
1,96(1 
2 199 

2, 4 3  
2,677 
2.910 
3,155 
3,384 

1E 
4.111 
4,35c 
4,589 

4.822 
.5,067 
6,30: 
5,544 
6,783 

6,022 
6,281 
6, 500 
6.739 
6,978 

7,216 
7,455 
7,694 
7.993 
8,172 

8,411 
8,649 

9.366 

9,804 
9,843 
14 082 
14321 
1 4  559 

1 4  798 
11,037 
11. 276 
11.514 
11,763 

11,9!32 
12,230 
12.469 
12,708 
G W  
13,185 
13,424 
13.662 u 901 
14, la 
1% ma 
14,617 
14, E a  
lb,W 

333 

L E  

- - 
0.03 

72 
311 
650 
789 

1,028 

1,267 
1,508 
1,745 
1,984 
2,223 

2,462 
2,701 
5 840 
3,179 
8,418 

3.657 
3.896 
4,135 
4.374 
4,613 

4# 852 
5. wo 
4 329 
5,588 
6,807 

6,046 
6,285 
e, 524 
6, 763 
7,001 

7,240 
7.479 
7,718 
7,957 
8, 196 

2% 
8,912 
9,151 
9.390 

9,825 
9,887 
4 106 .a 345 
.4 583 

.4 822 
1,081 
1.288 
1.638 
11.777 

2,016 
4 254 
12,493 
I?, 732 
12,870 

13,209 

L3.686 
13,448 

82 
i 4 . m  
14, 641 
14,878 
I 4  118 
Ih3.56 

- - 
0.04 

gs 
335 
674 
813 

1,052 

1,281 
1, E30 
1;769 
2,008 
2 247 

2,7m 
2w 
3,203 
3, 

2.486 

t ?A 
4,159 
4,388 
4.637 

4.875 
6,114 
6,953 
4592 
5,831 

6,070 
6, 309 
e, 548 
e, 788 
7, 

7,284 
7 , 5 a  
7,742 
7,981 
8.219 

2:: 
8,938 
9.175 
9.413 

9,652 
9,891 

IO. 130 
IO, 388 
1% 807 

14 846 
Il.085 
11,323 
11. E432 
11,801 

12039 
12 278 
12,517 
I2 755 
12 964 

tt E 
13.710 
13,949 
14, 181 

14, 428 
]I. 604 
14, 903 
14 142 
a880 

120 
359 
598 
837 

1. M6 
1,315 
1,554 
1,793 
2.032 
2,271 

2,510 
2,748 
2 
3, 
3.468 

3.706 

2% 
4,421 
4,680 

4, 899 
5,138 
5,377 
5.618 
5,855 

6,094 
6,333 
6,572 
6,810 
7.049 

;% 
7,768 
8,005 
8, 243 

8, 482 
8, 721 
8,m 
9.109 
9,437 

9.676 
9,915 

lo, 154 
14 392 
14 631 

10,870 
I l ,  108 
11.347 
11, MUI 
11,826 

1% 063 
12,302 
l 2 M l  
12,779 
13,018 

13,267 
13.495 
13,734 
13,873 

14, wa 

la, 188 
l5.W 

1% ni 

;2 E 

- 

0.06 

143 
383 
621 
881 

1, lo( 

1,339 
1,57e 
1.81; 
2.05E 
2,295 

2.534 
2,772 
3,012 
3,251 
3,49( 

3 ,7z  
3,981 

4,684 

4,92? 
5, 16: 
5.401 
5,64( 
6,87$ 

6,118 
6, 357 
6.595 
6. 834 

7,312 
7,651 
7,790 
8,028 
8,267 

S,m 
8,745 
8,984 
9P2-2 
9,461 

9,700 
9,939 
0, 177 
0,416 
4wJ 
0,894 
1, 132 
1,371 
1,610 
1.848 

1087 
2,326 
12,565 
2m 
3,042 

13, mc 
3,519 
3,768 
3. gQe 
4,235 

la. 474 
14,711 
14,851 
14 181 
1442 

E 

7, my 

- 
# 

0.07 

- 
167 
408 
645 
ea5 

1.124 

1,363 
1,602 
1,841 
2,080 
2,319 

2,558 
2 797 
3,036 
3,275 
3,613 

3,752 
3.991 
4,230 
4,469 
4,708 

4,947 
5,186 
5,425 
5, fx+$ 
5,803 

6,142 
6,380 
6,619 

:,E 
7,336 
7,575 
7,813 
8,052 
8,281 

8,530 
8,769 
9.007 
9.246 

9,724 
9,963 
10.201 
10,440 
10.6i9 

14918 
11. 156 
11,395 
11,634 
11,872 

12 111 
12,350 
12, Kea 
1% 827 
13,066 

13,543 
L3,782 
14, 020 
14.269 

14,487 
14,736 
1% 875 
lb, 213 
l6.W 

9.485 

0.08 

- 
191 
430 
a9 
90R 

1,147 

1,386 
1.625 
1,865 
2 104 
234 
2 581 
2.8% 
3,058 
3,288 
3.537 

3,778 
4,015 
4,251 
4.493 

4,971 
5 . m  
5,446 
5 , a  
5,921 

6,165 
6.404 
6,643 
6,882 
7,121 

7,380 
7,599 
7,837 
8,076 
8,315 

am 
8,783 
9,031 
9, 270 
9,509 

9,748 
9,988 

lo, 225 
IO. 464 
10.703 

lo. 941 
11.180 
11,419 
11,658 
11,886 

12 135 
12 374 
12 612 
12 851 

13,328 
13.667 
13,806 
14,044 
1% 283 

1% an 
IC 7Bc 
IC BBB 

4.731 

13. ma 

- - 
0.09 

- 
215 

693 
932 

1, 171 

1.410 
1.649 
1,888 
2 127 
2306 

2 605 
2. 
3.083 
3,322 
3,561 

3,800 
4,039 
4,nR 
4,517 
4,756 

4,995 
6.234 
5,473 
5,712 
5.950 

454 

6, 189 
6,428 
6,657 
6,808 
7,146 

7,384 
7,622 
7,881 
8.100 
8.338 

8,578 
8, R16 
8,055 
9, zw 
9. 533 

9,772 
10,010 
10, 249 
10.488 
IO, 727 

10, 885 
11.204 
11.443 
11,881 
11,820 

12 169 
12 381 
12.638 
12,876 
13,113 

13,352 
13, €01 
13,629 
14, os8 
14, 307 

:t % 
15. on 
14 281 
lqm 
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6.5. _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _  
6.6.. _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  
6.7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  L- 
6.8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
6.9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Table 6. DENSITY OF COMPENSATION, LAND COMPARTMENTS- 
DEPTH OF COMPENSATION. 113.7 KILOMETERS. ELEVATIONS IN 

15,523 
15,762 
16,001 
16,239 
16,478 

KILOMETERS-Continued 
[Density in gmm8 per cubic centimeter in nnits of the fifth decimal plsce. To be used wlth negative sign] 

7.1. _ _ _ _ _ _  _ _ _ _ _ _  _ _  _ _  
7.2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
7.3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
7.4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  

Height of 

gilometers) 
compartment 0.00 I- 

16,955 
17,193 
17,432 
17,670 

8.6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
8.6 ______________.__ 
8.7 ______________.__ 
8.8 __-____-_-_-- - - - -  
8.9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

7.0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I  16.716 

20,293 
20,532 
20,770 
21.008 
21,247 

29 
177 
324 
471 
618 

765 

1,059 
1,208 
1,364 

1,601 
1,648 
1,795 
1.942 
2089 

912 

44. 59 
191 206 
338 353 
485 500 
633 647 

780 i94 

1,074 1.089 
1,321 1,236 
1,388 1,383 

1,616 1,630 
1, e43 1.677 
1.810 1.825 
1,967 1.972 
2,104 2.119 

en w 

- - 
0.01 

- 
15,547 
15,786 
16,024 
16,263 
16,601 

16,740 
16,979 
17,217 
17,456 
17,694 

17,933 
18.171 
18,410 
18,648 
18, 887 

LB, 125 
19,363 
19, 602 
19,840 
20,078 

20.317 
20,556 m, 794 
21,032 
21, ni 
21.509 
21.748 
21, 986 

2% 
22,701 
22,939 
23,178 
23,416 
23,654 

_--__-  

88 
235 
383 
530 
677 

824 
971 

1,118 

:::E 
1, €430 
1,707 
1,854 

2.148 
2001 

- - 
0.02 

- 
16,671 
15,810 
16, aL8 
16,287 
16,525 

le, 784 
17,002 
17,241 
17.479 
17,718 

17,956 
18,195 
18, 433 
18,672 
18, 910 

19,149 
19.387 
19,626 
19. a4 
20,103 

20.341 
20,579 
2Q 818 
21. 056 
21,295 

21,533 
21,771 
22,010 
n, 248 
22.487 

22,725 
22, 963 
23,202 
23,440 
23,678 

.-__-__ 
- 

103 
260 
387 
544 
691 

839 
986 

1.133 :z 
1,574 
1,722 
1,868 

- 2163 
2018 

- - 
0.03 

- 
15,596 
15,834 
16,072 
16,311 
16, 549 

16,788 
17.026 
17,265 
17,503 
17.742 

17,980 
18,219 
18, 457 
18,696 
18,934 

19,173 

19, e50 
19.888 
14 1% 

19,411 

3:: 
20,842 
21,080 

21,657 
21,795 
22,034 

22,610 

22,749 
22,987 
23,225 
23,464 
23,702 

21,319 

22, n 2  

_ _ _ - _ _  
- 

- - 
0.04 

- 
15,619 
15,857 

16,573 

16,812 
17,050 
17,289 

17,766 

:2 % 

n,5n 

:4 E 
18,481 
18,720 
la. 958 

19,197 
19,435 
19,673 
19,912 
2c 150 

m, xm 
20, 627 
20,866 
21, lac 
21,342 

21, MI1 
21,819 
22,057 
22% 
22634 

22,773 
23,011 
23,249 
23,488 
23,726 

- 

- - 
0.05 

- 
15.643 
15.881 
18,120 
16,355 
1& 597 

:1 E 
17,312 
17,551 
17,790 

18. 028 
18,266 

18,743 

19,220 
19,459 
19.697 
19.938 
20,174 

20,413 
20,651 
20,889 
21.128 
21,386 

21,606 
21,843 
22,081 

22.- 
22,786 
23.035 
23,213 
23,511 
23,750 

18,505 

18,982 

n, 320 

15,667 
15,905 
16,144 
16.382 
16,621 

16,859 
17,0& 
17,336 
17,575 
17,813 

18, 052 
18,290 
la. 529 
18,7bl 
19,006 

19,244 
19,483 
19.721 
19. 960 
20.1Y8 

20,436 
20,675 
20,913 
21,152 
21,390 

21.628 
21,867 
22,105 
22,344 
22582 
n, 820 
23,059 
23,297 
23,535 
23,774 

__-__-  
- 

- - 
0.07 

15.690 
15.928 
16.1M 
16,406 
16, 645 

16,883 
17,122 
17,360 
17,5YQ 
17,837 

18,076 
18,314 
18,553 
18,791 
19,030 

19.268 
19,507 
19,745 
19, 9 s  m, 222 
m, 460 
20,699 
20,937 
21,175 
21,414 

21, e52 
21,891 
22,129 
22,367 
22m 
22.844 
23,082 
23,321 
23.559 
23.797 

. - - - - - - 
- 

15,714 
15.953 
16,191 
16,430 
16. 608 

16,907 
17.146 
17,384 
17.623 
17,861 

18,100 
18.338 
18.577 
18,815 
19,053 

19.292 
19,530 
19,769 

8 2  
20,484 
20,723 
20, 961 
21,199 
21,438 

21,676 
21,914 
22.153 
22,391 
22,630 
22, 868 
23,106 
23,345 
23,5b3 
23,821 

- - 
0.09 

- 
15.738 

16.216 

16,692 

16,931 
17,169 
17.400 
17 646 
17: 886 

18,123 
18 382 

18,839 
19,077 

19,316 
19,554 
19,793 
20,031 m. no 
24 508 
20,74e 
20, 9 I  
21.223 

21,700 
21, 938 
22,177 
22.415 
22,w 

22,892 

15. en 
18,454 

1s: 600 

21,462 

23,130 
23,368 
23,607 
23,845 

.------ 

Compensation extends 113.7 kilometers downward from the mean surface of the lithosphere. 

Table 7.-DENSITY OF COMPENSATION, OCEAN COMPARTMENTS- 
DEPTH OF COMPENSATION, 113.7 KILOMETERS. DEPTHS IN 
KILOMETERS 

[Density in grams per cubic csntimeter in units of the Bfth decimal place. To be used with positive dgn] 

Depth of 
compartment 0.00 
(kilometers) l- 

0.6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 736 

- - 
0.01 

- 
16 
162 
3og 
456 
603 

750 
897 

1,045 
1,192 
1,339 

1,488 
1,033 
L780 
1,928 
2,076 

0.02 1 0.03 I 0.04 - - 0.05 

74 
221 
388 
515 
682 

808 
9.56 

1, 103 
1, 251 
1.398 

1.545 
1.692 
1,839 
1.986 
2. 134 

0.06 I 0.07 
-I- 

118 
265 
412 
559 
706 

853 
1. ooo 
1,148 
1,295 
1.442 

:E 
1,883 

- - 
0.09 

- 
132 
280 
671 
721 

868 
1.015 
1,182 
1,308 
1.467 

1. BoL 
1.761 
1.888 

2.193 

4 n  

2 045 
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Table 7.-DENSITY OF COMPENSATION, OCEAN COMPARTMENTS- 

DEPTH OF COMPENSATION, 113.7 KILOMETERS. DEPTHS IN 
KILOMETERS-Continued. 

[Density ingrains per cubic centimeter in units or the fifth decimal place. To be used with positive sign] 

Depth of 
compartment 
(kilometers) 

0.00 

1.5 .______________.. 
1.6 .________________ 
1.7 ..... _ _ _ _ _ _ _ _ _  _ _ _  
1.8 .____-____.____.. 
1.9 ..______________. 

2207 
2,3fd 
2.502 
2.649 
2,796 

2.0 ___________. ____. 
2.1 _ _ _ _ _ _ _ _ _ _ _  ~ ____. 
2.2 ____-_.__.______. 
2.3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2.4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

2,943 
3,080 
3,238 
3,385 
3. &a 

- - 

0.01 

2.5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2.6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2.7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2.8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2.9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

2,222 
2.369 
2,516 
2,664 
2,811 

2,958 
3.105 
3,252 
3.400 
3.547 

3;694 
3.841 
3,988 
4,136 
4.283 

4,430 
4,577 
4.725 
4.8i2 
5,019 

5.167 
5.314 
5 461 
5,808 
5,756 

5.903 
6,050 
6, 198 
6,345 
6,491 

6.04C 
6,787 
6.934 
7.081 
7,22f 

7,376 
7.524 
7,671 
7.818 
7,96( 

8.11: 
8,26( 
8.401 
8,551 
8.70: 

8.85( 
8.997 
9.14: 
9.29: 
9,44( 

858; 
9,734 
9.88: 
IO. oa 
IO, 17; 

10.321 
10.47: 
10,611 
10. iB' 
lo. 914 

11.06 
ii,2m 
11.35l 
11.50. 
11.651 

3,679 
3.827 
3.974 
4,121 
4,268 

- - 

0.02 

- 
2. 237 
2,384 
2. 531 
2,678 
2,825 

2,973 

3,267 
3.414 
3.562 

3,709 
3,856 
4,003 
4,150 
4,298 

4,445 
4,592 
4, 739 
4,887 
4034 

5,181 
5,329 
5,476 
5,623 
5,770 

5.918 
6,065 
6,212 
6,360 
6,507 

6,654 
6,802 
6,949 
7, 096 
7,244 

7,391 
7,538 
7.666 
7,833 
7,980 

3,120 

a 128 
a 275 
a 423 
8,570 
& 717 

8.865 
9.012 
9.160 
9.307 
9,454 

9,602 
9,749 
9.897 

10.044 
10,191 

10,338 
10.488 
10.834 
10.781 
10.929 

11,078 
11,224 
11,371 
11,519 
11 688 

3.5.-..-.. _ _ _ _ _ _ _ _ _ _  
3.6 .._______________ 
3.7 ._______.________ 
3.8 ._._--.....______ 
3.9 _____..____: _ _ _ _ _  
4.0 .____--__________ 
4.1 ..____.__________ 
4.2 _.___.__ 1 _ _ _ _ _ _ _ _  
4.3 .._______ ~ _______ '  
4.4 ..._ - .----_______ 

4.5 _ _ _ _  ~ .-__________ 
4.6 _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _  
4.7 _ _ _ _ -  ~ _ _ _ _ _ _ _ _ _ _ _  
4.8 _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  
4.9 .________________ 

5.0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
5.1 _______. ~ _ _ _ _ _ _ _ _  
5.2 .______._________ 
5.3 ___----.-___-____ 
5.4 ... _ _ _ _ _ _ _ _ _ _ _ _ _ _  

- - 
0.03 

5,152 
5.299 
5.446 
5,594 
5,741 

5,888 
6,036 
6,183 
6,330 
6.478 

6.625 
6.772 
6,920 
7,067 
7.214 

7,362 
7,509 
7,658 
7,804 
7,951 

2,251 
2,399 
2, 546 
2.693 
2. (140 

,<, 135 
3,282 
3,423 
3,5i6 

3.723 
3.871 
4.01s 
4,165 
4,312 

4,460 
4,607 
4,754 

5,049 

5.343 
5,491 
5.638 
5.786 

5,932 
6.080 
6,227 
6,374 
6,522 

6,669 
6.816 
6,964 
7.111 
7.258 

7,406 
7,553 
7,700 

2. as7 

4,801 

5. ige 

?% 
.a 143 a aeo 
8.437 
8,686 
8,731 

9,027 
9.174 
9,322 
9,469 

9,617 
9.764 
9,911 

10.058 
10,208 

10,354 
10,M)l 
10.64f 
10.79f 
10, w 
11.091 
11 .2s  
11,386 
11.533 
11,881 

a 879 

- - 
0.04 

__ 
2.266 
2,413 
2. 
2.708 
2.855 

3,002 
3.149 
3,297 
3,444 
3.591 

3,738 
3.885 
4,033 
4, 180 
4,327 

4,474 
4,622 
4 769 
4,916 
5,063 

5,211 
5,358 
5,505 
5,653 
5,800 

5,947 
6.095 
6.242 
6,389 
6, 536 

6,684 
6,831 
6,978 
7,126 
7, a i3  

7,420 
7.568 
7.715 
7,883 
8,010 

8.157 a 30: a 451 a 5% 
8,741 

8.891 
9,04: 
9,185 
9,33( 
9,484 

9, 831 
9.77f 
9.924 

10, O i l  
lo, 221 

10,m 
l0.51( 
10.68: 
10,811 
la. 9% 
11,lOl 
11.25: 
11.401 
11, MI 
11.691 

_. - 

0.05 

2.281 
2, 428 
2,575 
2. in 
2,870 

3, 164 
3.311 
3,458 
3.606 

3, 753 
3, Qoo 
4.047 
4,195 
4,342 

4.489 
48 636 
4.784 
4,931 
5,078 

5,221 
5,373 
5.520 
5.667 
5,815 

5,961 
6,109 
6.257 
6.404 
6,551 

6,6% 
6,846 
6.993 
7.141 
7. a@ 
7,431 
7, w 
7,73( 
7,87; a 02! 

8 17: 
8,3U a 48; 
8,611 a 76: 

a 901 

3,017 

9,051 
9,20' 
9.351 
9.4M 

9, 04( 
9.79: 
9,94 

10.081 
10,231 

IO, 38: 
10,53 
10, 6il 
10.821 
10.97: 

11,121 
11,261 
11.41. 
11.56 
11,711 

- 
0.06 

- 
2, 296 
2,443 
2, 5Yo 
2.737 
2.884 

3,032 
3,179 
3,326 
3.473 
3,620 

3,768 
3,915 
4,062 
4,209 
4,357 

4.504 
4.651 
4,798 
4.946 
5.m 
5,240 
5.387 
5 515 
5,632 
5.82s 

5.977 
6,124 
6,271 
6,41E 
s. 561 

6.71: 
6,861 
7,002 
7.15: 
7,3K 

7,45( 
7,59; 
7.74: 
7,8% a 031 

a 1s 

8,48' 
8,621 
& 771 

8.92. 
9,m 
9,211 
9,361 
9, 51: 

9,66 
9,80 
9.851 

10.10 
IO, 23  

10,38: 
10.54 
10.69 
10.84 
lo, 98 

11.13 
11.28 
11,431 
11,57 
11.72 

- - 
0.07 

- 
2.310 
2,457 
2,805 
2. 752 
2,892 

3. 046 
3. IS3 
3. 341 
3.488 
3,635 

3,782 
3,930 
4,077 
4,224 
4,371 

4,519 
4,666 
4.813 
4, urn 
5,108 

5 255 
5,402 
5.549 
5.697 
5,844 

5.991 
6. 139 
6,286 
6,433 
6,581 

6.728 
6.875 
7,023 
7.170 
7,317 

7,465 
7,612 
7,759 
7.907 

8,201 
8,349 

a 0% 

a 490 a 644 a 791 

am 
9.080 
9,233 
8. 381 
9,528 

9,675 
9,8Z 
9,970 

10.11E 
10, rn 
10.413 
IO. SBE 
10, iOE 
10.85! 
11.00: 

11,15( 
11.m 
11.44: 
11.59: 
11.74 

- - 
0.08 

- 
2,325 
2.472 
2,619 
2.767 
2,914 

3,061 

3,503 
3,850 

3,797 
3, 944 

4,386 

4,533 
4,681 
4,828 
4,975 
5, 122 

5,270 
5,417 
5,564 
5,712 
5, a59 

6,006 
6,153 
6,301 
6,448 
6.595 

6,743 

7.037 
7,185 
7,332 

7.479 
7,627 
7,774 
7,921 

2% 

t E 

6. 8ao 

a 089 

a 210 

a 808 

am 
8.511 
8.6% 

8,953 
9.101 
9,24€ 
9.39: 
9,543 

9,69( 
' 9.838 
9.96: 

10,13: 
10.28( 

lo, 12i 
1457: 
10, iZ  
10,m 
11,Oli 

11. le! 
11.31: 
11.464 
11. aoj 
ll, 7Si 

- 

0.09 

- 
2.340 
2,487 
2. R34 
2 781 
2 928 

3,078 
3,223 

3.517 
3,005 

3,812 
3.959 
4,108 
4,254 
4,401 

4,548 
4,695 
4 843 
4,880 
5.137 

6,284 
5.432 
5,579 
5, 726 
5,874 

6.021 
6. 188 
6.315 
64e.3 
6,610 

6. 767 
6. @I5 
7,052 
7. 199 
7.347 

7,494 
7,041 
7.789 
7,938 

a, 370 

a ow 
a 231 
a 528 

a 821 

8,378 

a 673 

E! 
9,283 
9,410 
9.558 

9,705 
9, 852 

lo, OOO 
10,147 
10,285 

lo. w 
10, Em 
lo. 737 
10.884 
11. a32 

11.179 

11 62a 
11.789 

:::E 
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Table 7.-DENSITY OF COMPENSATION, OCEAN COMPARTMENT+ 
DEPTH OF COMPENSATION, 113.7 KILOMETERS. DEPTHS IN 
KILOMETERS-Continued. 

[Density in &rams per cubic centimeter in anits of the Bfth dedmsl placa. To be used with positive Sied 

Depth of 

(kigmeters) 

9.0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  13.259 13,274 
9.1 _________I _ _ _ _ _ _ _  13,407 13,423 
9.2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  13.654 13.669 
9.3 _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _  13,702 13,717 
9.4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  113,849 13,664 

9.6 ______________:..I 13.997 I 14.012 

- - 
0.03 0.05 1 0.06 

11,668 11,87a 
1 ~ 0 0 6  llrn 
12163 12168 
11300 12315 
i a 4 a  14483 

12696 12610 
12,743 12,768 
14890 1 2 m  
13,038 13,053 
13,186 13,200 

14x33 1 3 , m  
13,481 13,495 
13 628 13,643 
l i 7 7 6  18,m 
13,823 18,838 

I 

?.m 1 0.08 

1/887 11,902 lam 12050 
12182 12197 
12330 12346 
12477 1 g 4 m  

12625 12640 
18772 12787 
11820 12935 

18,216 18,pO 
13,087 iaw 

1$100 14116 
14,248 14.283 
14,395 14,410 
14,643 l/Sm 
14,691 14,701 

Oompensation extends 113.7 kilometers downward trom the mean surfaa of the lithosphere. 

Table . 8.-DENSITY OF COMPENSATION, LAND COMPARTMENT6 
DEPTH OF. COMPENSATION, 113.7 KILOMETERS. ELEVATIONS IN 
FEET 

[Density in grams per cubic centimeter in units of the llfth decimal place. To be used with nemtive s f 5  

1-1- 

. o  73 
7 2 9 8 0 2  

1,457 1.530 
2186 2259 
2,914 2987 
3,643 3,715 

m m  
-- 

a64 437 
1,093 1.166 
1.821 1,894 
2650 2623 
3,278 3,351 
4,007 4,080 

4% 4808 
6,- 6,638 
4191 4281 
4919 6,992 
7,647 7,720 

a375 au8 
9,103 9,176 
9,831 9,904 

14558 10,831 
11.288 11,359 

12014 12,088 
12741 12,814 
13,469 13.541 
14,196 14.m 
14,823 14,896 

16,860 16,728 
16,377 16,W 
17,106 17. I77 
17,832 17,904 
lam 1 8 . m  

19, 19,368 
20,012 20,m 
20,739 . a 8 1 1  
24485 21538 ___-___ -_-__ _-. 
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Table 9.-DENSITY OF COMPENSATION, OCEAN COMPARTMENTS- 

DEPTH OF COMPENSATION, 113.7 KILOMETERS. DEPTHS IN 
FATHOMS 

[Density in grams per cublc centimeter in unlts of the flfth decimal place. To be used with positive sign] 

Depth of cornpart- 
ment (fathoms) 

n 
288 
665 
E34 

1.103 
1,372 

1, e41 
1,911 
2 180 
2 449 
2 718 

2 987 
.3, 257 
3.526 
3,795 
4064 

4, 334 
$603 
4,872 
5,142 
6,411 

4 m  

6,488 
a, 758 

7,027 
7,297 

2;: 

23 
a 105 
a a75 a6u a 914 
9,183 
9. 4.53 

9,723 
9. 6-97. 
0,262 
0,632 
0,801 

1,071 
1,341 
1,610 
1,880 

2 419 
2689 
2.959 

2 im 

2z 
3,769 
4,m 
4308 
1578 
1848 
4 118 
4388 
$E -----_ 

54 
323 
582 
861 

1, 130 
1,398 

1, BBB 
1,937 
2207 
2,476 
2745 

3,014 
3,183 
3.653 
3,822 
4,091 

4,361 
4, 630 

4 438 

4 707 
&m %us 
6,616 
a, 785 

7.054 
7,324 
7,593 
7.863 
8,132 

8.m 
8,671 
8. 941 
9.210 
9, w 
9,750 

IO. 019 
IO, 289 
IO, b5l3 
IO, 828 

11, m 
11; 368 
11.637 
11,807 
I2 177 

>E 

2 
2 E 
12, Q86 

13,795 
I4.005 
I4 335 
I& 605 
16 875 

5.145 
15, 415 
15,686 
5, 95.5 

81 
35( 
616 
es.5 

1,151 
1,428 

1,695 
1 . w  
2234 
5m 
2,771 

3.041 
3,310 
3.580 
3,849 
4,118 

4.387 
4. a7 
4,926 
4 195 
4 
5,734 
4004 
4213 
6, 542 
6,812 

7, cia1 
7,351 
7,620 
7,860 
8,159 

am, a 6% aess 
9.237 
9, .w 
9.777 

10.046 
IO. 316 
10,585 
IO. 855 

11,125 
11,394 
11.W 
11. sa 
12 
12,473 
12,743 
13.013 
13.283 
13,563 

13,822 
14,092 
14,382 
14,632 
14. an 
15,172 
15,442 
15,712 
16.882 .___-- 

108 
377 
646 
915 

1, 184 
1,453 

1,722 
1,981 
2260 
2 630 
2799 

3,088 
3,337 
3,807 
3.876 
4,145 

4,414 
4,684 
4,953 
5, 222 
5,482 

6,761 
a, 030 
a, 300 
6,569 
6,839 

7, 108 
7,378 
7, ei7 
7.917 
8,186 

8,725 
8. 595 
9,284 
9,534 

9. 803 

0.612 
IO. 882 

1.152 
1.421 
1,691 
1.881 
2 231 

2m 
2770 
3.040 
3,310 
%m 
3, E49 
1119 
4388 
4,859 
4,828 

5,189 
4469 
4739 
Lam 

a 456 

~2 E 

-____. 

135 
404 
673 
942 

1,211 
1,480 

1,749 
2 018 
2 287 2 557 
2 826 

3,095 
3,364 
3,633 
3.003 
4,172 

4.441 
4;711 
4,980 
5. 249 
5,619 

6,788 

6.598 
6.888 

7,135 
7.405 
7,674 
7,944 
8,213 

8.483 
8,752 
9.022 
9.291 
9. 561 

8.830 
IO, 100 
IO, 370 
IO, 639 
IO, 909 

11,179 
11,448 
I1.718 
I1.W 

2E 

12 258 
12--m 
12, 797 
13,061 
13,337 
IS, BM 

13,876 
I4146 
I4416 
14 888 
14 868 

it z 
14 766 
18,038 

- - 
80 

- 
I61 
430 
700 
969 

1,238 
1.607 

1,776 
5 045 2 314 
2684 
2853 

3. I22 
3,391 
3,660 
3.930 
4,199 

4,468 
4.738 
5, ow 
5.276 
5,646 

5,815 
6, OECI 
6.354 
6,623 
a, 893 
7,162 
7,432 
7,701 
7,970 
%m 
a 610 
a n9 
9,049 
9,318 
9, 588 

9.857 
0, 127 
0,397 
0,666 
0,836 

2%' 
1,745 

4285 
l a y r  
2 824 
3. @a 
3 364 

3. em 
4, 1'13 
4,443 
4,713 
4. Q83 

4253 
5,523 
5,183 
4083 

2,015 

____-. 

188 
457 
726 
996 

1.285 
1,534 

1.803 

2.341 2 610 
2880 
3.149 
3.418 
3.687 
3.957 
4,226 

4.495 
4,784 
5,034 
5,303 
5,573 

5,842 
a, 111 
6,381 
6,650 
6,920 

7,189 

7.597 
8.267 

8.536 

9,076 
9.346 
9,616 

9.884 
IO. 154 
IO. 424 
IO, 693 
IO, 963 

11,233 
11,602 
11.772 
12,042 
12,312 

12,581 
12.851 
13,121 
13,391 
13,681 

13,'fgO 
I4 200 

I4 740 

I4 286 
I4 EQ 
15, 820 
la, 090 

2072 

2% 

a 808 

14 476 

i 016 

. _--_ -. 

215 
484 
753 

1, on 
1,292 
1,561 

1.830 
5m zass 
2637 
5 
3,176 
3.445 
3,714 
3.984 
4,253 

4, 522 
4,791 
5,081 
5,330. 
5,599 

5,869 
a, 138 
6,408 
6,677 
a, 946 

7.216 
7,485 
7,755 

2E 
a m  
9. 103 
9,372 
Q, 842 
9,911 
IO, 181 
IO. 461 
IO. 720 
IO, 890 
11,260 
11,529 
11,799 
12.069 
12 339 

12 

am 

tt z 

t:: % 

[$E 

13.418 
13,888 

13,957 

1% 767 
14 037 

16,847 
16, 117 
. - - - - - - 

- 
90 

- 
242 
511 
780 

1.049 
1,318 
1,588 
1,857 
2 126 
2,395 
2664 
2,933 

3.203 
3,472 
3,741 
4.010 
4,280 

4,549 
4,818 
4 088 
6,357 
5,626 

5.896 
6,165 
6.435 
6. 704 
a, 973 

7.263 
7.512 
7,782 
8,051 
8,321 

8.590 

9. 399 
9,689 

9,938 
IO. 208 
IO, 478 
IO, 747 
11,017 

11,287 
11.558 
11,826 

2% 

2 E 

:2 ,E 
z, 635 

13.445 
13.715 

13,984 
14,254 
14,524 
14.794 
14 004 

14 334 

16,144 
:$ 
___-_- 
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PART 111.-BOWIE ISOSTATIC REDUCTION TABLES 

EXPLANATION OF TABLES 

The following Bowie isostatic reduction tables for the effect of 
the deformation of the geoid are in the Hayford form (see footnote 
on p. v) and are computed for a depth of compensation equal to 
96 kilometers. Com ensation is assumed to begin a t  the surface 

type of compensation assumed by Hayford; it was, therefore, fol- 
lowed here for the sake of consistency with work already done, in 
spite of the fact that it seems more logical to assume the lower limit 
of Pratt compensation at a k e d  depth below sea level. The tables 
are based on the data of the fundamental tables, part I, and the 
following densities for topography, namely, 2.67 g/cma for land and 
1.027 gicm3 for water. For compensation the densities in tables 4 
and 5 were used. 

I n  computing columns 2 and 3 of the Hayford form of table, the 
compartment and station are assumed to be a t  the same level. 
CaseJII of part I (see p. 11) applies in the computation of both 
columns with h = O .  For column 2, h, is numerically equal to the 
height or depth of the compartment. For column 3, in the case 
of land, hl= -96 kilometers; in the case of water, h, equals the nega- 
tive sum of the depth of compensation and the depth of the com- 
partment in kilometers. It is to be understood that t.he values of 
columns 2 and 3 have been obtained for a compartment; that is, 
the values just obtained from the fundamental tables have been 
divided by the number of compartments in the zone in question. 

Columns 2 and 3 were computed from the fundamental tables for 
every 1,000 feet of elevation and for every 100 fathoms of depth 
down to 1,000 fathoms, from that point by 200-fathom intervals to 
~3,000 fathoms; after that by 500-fathom intervals to 6,000 fathoms. 
Intermediate values were found by interpolation, taking into account 
second differences when necessary. 

The quantities in column 4 are the algebraic sums of correspond- 
ing Tantities in columns 2 and 3. The uantities were first com- 
pute to the sixth place of gals and then18olding the values of the 
combined effects of topogriphy and compensation fixed, the values 
were rounded out to the fifth decimal place of gals. In  a few cases 
a little forcing was necessary to make the sum of the effects of the 
topography - -  - and compensation agree with the combined effect when 

of the lithosphere an B extend downward 96 kilometers. This is the 

rounded off. 
In the columns headed “Correction for elevation of station above 

compartment”, the values were found by first getting the resultant 
effect of to ography and compensation, case I11 applying, then 
taking the &Terence between this resultant and the corresponding 
value of column 4. This is t.he correction to apply to the value 
of column 4 to obtain the complete effect of the topography and 
compensation. 
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68 U. 8 .  COAST AND GEODETIC SURVEY 

This correct4ion was found for every 1,000 fathoms of depth down 
to 6,000 fathoms, and for elevations of the compartment which 
were multiples of 5,000 feet, for the elevation of station above com- 
partment of 5,000, 10,000, 15,000, and 20,000 feet, respectively. 
Intermediate values of the corrections were found by mterpolation 
with due regard to second differences. 

For' the columns headed "Correction for elevation of station 
below compartment", the procedure was similar to the above but 
by means of the application of case I1 in the introduction to the 
fundamental tables, part I. The computation ?as made as before 
at  5,000-foot intervals for differences of elevation between station 
and compartment of 5,000, 10,000, 15,0000, 20,000, and 25,000 
feet. Intermediate values of the corrections were found by inter- 
polation in the same way as above with the same precautions'as 
to the second differences. 

SPECIMEN COMPUTATION OF THE BOWIE ISOSTATIC RED-UCTION 
TABLES FROM THE FUNDAMENTAL TABLES 

ZONE 16, O N E  COMPARTMENT 

A. For h= 10,000 feet=3.048 kiIometers (land compartment). 
1. Topographic component, column $.-Station and compartment 

assumed to be a t  same level. This is either case I1 or case I11 of 
part I with &=O,  h,= -3.048 kilometers. a 

[f(-3.048)] X2.67 X 10-'=1264X2.67X lo-"= +3375)( lo-' 

2. Compensation component, column $.-Station and compart- 
This is also either case I1 or ment assumed to be at same level. 

case I11 with ha=O, hl=-96 kilometers. 

v( -96)] X(- .08602)X 10-'=3S291 X(- .08602) X 10-'=-3294 X lo-' 

where, -0.08602 is the density of coinpensation for 10,000 feet taken 
from table 4, page 59. 

3. Total of topographic and compensation componenta, column 4.- 
Hence expressed in units of the fifth decimal place of g+ the 

quantities in columns 2, 3, and 4, res ectively, correspondug to 

(a) Station 5,000 feet above compartment, column 6.4omple te  
topographic component. This is case 111 with hl=-15,000 feet 
(-4.572 kilometers) and ha= -5,000 feet (-1.524 kilometers). 

This 1s (+3375-3294) X lo-'= +8l X lo-'. 

h=10,000 feet, become 4-337, -329, an x +8. 

f( -4.572) -f( - 1.524) X 2.67 X lo-"= 
(1896-632)X2.67X lo-'= 4-3375X lo-". 

Complete compensation component. This is case 111, with 
h,=(-96-1.524) kilometers, &=-1.524 kilometers. 

Lf(-97.524)-f(- 1.524)lX (-.08602)X lo-"= 
(38859-632) X (-.08602)Xl0''=-3288X lo-' 

Resultant effect of topography and compensation (+3375-3288) 
X lo-'= +87X lo-'. 
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The correction to column 4 for effect of elevation of station 5,000 
feet above compartment is then (+87--51)X10-'=+6?<10-'. 
This is +1 in units of the fifth decimal place of gals. 

(b) Station 10,000 feet below level of compartment, column 10.- 
Complete topographic component. This is case I1 with b= lO ,OOO feet 
and hl=O. Then 

v(3.048)] X2.67 X lo-"= 1265X2.67X lo-"= 4-3378 X lo-''. 
Complete compensation component. This is also case I1 with &= 

+3.048 kilometers and h l i  -964-3.048 kilometers = -92.952 kilo- 
meters. Then 

Lf(+3.048)+f(-92.952)] X (-.08602)X lo-'= 
(1265+37150)X (-.08602) X lo-'= -3304X lo-' 

Resultant effect of topography and compensation is ($3378-3304) 
X lo-'= + 74 X lo-'. 

Hence correction to column 4 for elevation of station 10,000 feet 
be!ow level of compartment is (+74-81)X10-6=-7X10-6. In 
uruts of the fifth decimal place of gals the correction to .be- placed 
in column 10 of the table is -1. 
B. For h= -6,000 fathoms= -10.9728 kilometers (water com- 

partment). 
1. To ogra hic component, column 2 .4 ta t ion  assumed to be at  

sea lever T& s is case I1 or case I11 with b = O  and 'hl=-6,000 
fathoms. Hence 
rfc- 10.9728)]X(- 1.643)X 10-'=4544X(- 1.643)X lo-'= -7466 X lo-' 

2. Compensation component, column $.--Station assumed to be at 
sea level. This is m e  I11 with hl= - 106.9728 kilometers and h=O. 
Hence 
v(- 106.9728)-f(-10.9728)] X (+.19099)X lo-''= (423464544) 

X (+.19099)X10-"= +722OXlO-' 
where +.19099 is the density of compensation for 6,000 fathoms. 
See table 5, page 60. 

3. Total of topographic and compensation components, column 
4.-This is (-7466+7220)X10-6=-246X10-~. 

Hence expressed in units of the f3th decimal place of gals, the 
quantities to be placed in columns 2,3, and 4, respectively, correspond- 
ing to h=-6,000 fathoms, are -747, +722, and -25. 

(a) Station 10,000 feet above compartment, cohmn 6.-Complete 
top0 aphic component. This is case I1 with $= -3.048 kilometers 
and E= - (3.048+ 10.9728) kilometers= - 14.0208 kilometers. 

Lf(- 14.0208)--f(-3.048)] X (-1.643) X lo'"= (5803-1264) X 
(-1.643) X lo-''= -7458X lo-'' 

Complete compensation component. This is &o case I11 where 
hl= - (964-14.0208) kilometers= -110.0208 kilometers and &= 
- 14.0208 kilometers. Then 

u(- 110.0208)--f(-14.0208)]X (+.19099)X10-'=(43457-5803) 
X (+.19099)X lo-"= +7192X10a 
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Resultant effect of topography and compensation is (-7458+7192) 
X10-6=-266X10-6. The correction to column 4 for elevation of 
station 10,000 feet above station is then [-266- (-246)JX10-6= 
-2OX This is -2  in units of the fifth decimal place of gals and 
goes in column 6 of the table on the line with h= -6,000 fathoms. 

Below is a ortion of the table for zone 16 showing how the values 

Partial tabulation of zone 18 1 

just compute dp appear. 

Mean elevation 
of compart- 

ment 

-6,000 fathoms. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
10,000 feet _ _ _ _ _ _  

Correction for- 
- 
Topog- 
raphy 
and 

Bornpen. 
sation 
- 

-25 

+8 

1 
/ 

Correction for elevation of station 

1 If instead of zone 16, a zone had besn chosen which contained more than one compartment then the 
resulk obtained in the manner illustrated b the specimen computation would have to he divided by the 
number of compartments in the zone, sinm t i e  quantities in the tables apply to a single compartment only. 

ILLUSTRATION OF THE USE OF THE BOWIE ISOSTATIC REDUCTION 
TABLES 

Let the station be a t  15,000 feet elevation and the mean elevation 
of a land compartment in zone 17 estimated to be 5,000 feet. 

In the table for zone 17, on the line opposite 5,000 feet in the first 
column, there is found the topographic correction in the second 
column e ual to + 135, in the thlrd column is the effect of compensa- 

pensation and topography which is +4. Now the station is 10,000 
feet above the level of the compartment, and going to column 6, the 
effect of this difference of elevation is found to be +l. 

Hence the complete effect of topography and compensation is 
+4+1= +5. T h s  is expressed in units of the fifth decimal place of 
gals. 

Let the elevation of station be 15,000 feet, but the mean depth of 
the compartment be -3,500 fathoms. Then on a line with -3,500 
fathoms in column 1 are found the corrections for 

tion equa s to -131, and in the fourth column the total effect of com- 

Topography- - - _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  (column 2) = -349 
Compensation _ _ _ _ _  _ _ _ _ _ _  - _ _  _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  (column 3) = f336 

Total- - - _ _ _  _ _ _ _  _ _  - _ _ _  - _ _ _ _ _ _ _ _ _ _ _ _ _  (column 4) = - 13 
- 

Elevation of station 15,000 feet above compartment (column 

Hence the complete .effect of topography and compensation is 
-13-2=--15. This is in units of the fifth decimal place of gals. 

In the case where a compartment of a zone is.part land and part 
water, before going to the tables, the mean elevation of the land, and 
the mean depth of the water are found assuming each to be spread 
over the whole compartment. For example if of the compartment 

7)=-2. 

3 
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is land a t  a mean elevation of 3,000 feet, the mean elevation of the 
land if spread over the whole compartment would be 1,800 feet. 
Likewise the remaining - of water, say a t  a mean depth of 1,800 
fathoms, would have a mean depth when spread over the whole 
compartment of 720 fathoms. The tables are then entered for 
h=1,800 feet and h=720 fathoms and the results c0mbined.b give 
the total correction for the compartment which in this case mcludes 
the entire zone. 

A rapid but approximate method of obtaining the indirect effect of 
topography and complete isostatic compensation on gravity is 
explained in Bulletin GCodCsique, No. 26 (1930), pages 91-106. A test 
of the method by comparison of the results obtained by it with the 
theoretically more accurate results obtained from the Special Tables 
(pp. 74-100 of this publication') is given in Bulletin GQodCsique No. 44 
(1934), pages 266, 273. The comparison shows that the average 
error of A d  is of the order of one milligal, but sometimes exceeds that 
amount. 

The approximate rule may also be used to determine the deforma- 
tion (H) of the geoid due to topography and complete isostatic com- 
pensation, but it should be remembered that neither the approximate 
rule nor the special tables take care of the displacement of the center of 
gravity (p. 8) involved.in the displacements of matter assumed in 
applying the theory of isostasy. 

For the amounts by which the center of gravity is displaced in the 
cases of complete isostasy and of no isostasy see the following articles. 

A. Prey, Gerlands Beitrage zur Geophysik, vol. 29 (1931) p. 201 and vol. 36 
(1932) p. 242. 
W. D. Lambert, Bulletin GbodBsique, No. 26, p. 167-169 and Gerlands Beitrlge 

zur Geophysik, vol. 30 (1931) p. 239. On p. 169, first line, of the Bulletin 

GBodBsique, No. 26, for ; r e a d z - )  

2 
5 

( 
d d 

ELEVATION OF THE STATION 

If, in using the special tables for the indirect effect, we treat the 
elevation of the station as we do in computing the direct effect; that 
is, if we take the station as having its actual elevation, we are,. in 
effect, computing the small deformation of the level surface passmg 
through the station. This must be nearly the same as the deforma- 
tion of the geoid directly below the station, which is what we are 
aiming at, theoretically at  least. But the two deformations are not 
quite the same, as the special tabies themselves show, especial!y for 
the inmost zones, where-the effect pf the elevation of the station is not 
inconsiderable. For this reason, it would be better, w c e  we desire 
the deformation of the geoid in computing the direct effect, to treat 
the elevation of the station as zero. The form of the special tables 
offers no obstacle to this procedure. 

It might be objected that, if we wish to determine the figure of the 
earth, we must treat the problem as involving the potential only of 
points external to attracting matter and that If we follow the proce- 
dure suggested above, we may be dealin with an internal pomt. By 

above sea level to the space lying between sea level, or some lower 
level, and the lower lirmt of compensation. The point at  sea level 

the isostatic reduction, however, we disp f ace in hayhat ion  all masses 
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thus becomes an external point, or nearly so. Even if it is not quite 
outside of attracting matter, the theoretical error is not nearly so 
serious for the potential., which is the uantity involved, as it is for 

change discontinuously when we ass from empty space into attracting 

If we take a point outside of all attracting matter and take the mass 
of the compensation exactly equal to the mass of the corresponding 
topography, there is no need to be particularly careful as to the level 
from which top0 raphy is reckoned. For instance, we do not need 
the conception of"mean load level"', for the effect of changing the 
level from which topography is reckoned is merely to add to or to 
subtract from our topography a complete s herical shell. The effect 
of this shell of topography is exactly neutratzed by the equal mass in 
the shell of compensation. This neutralization is not absolutely 
exact if the point 18 within the attracting matter, but the neutralizb 
tion is rachcally complete if the point is only a short distance below 

The equation H= V/g applies strictly only to infinitesimal deforma- 
tions; in practice it applies to small ones. One wa of obtaining a 

a t  the elevation h, (the subscripts 1 indicating that Vl and gr ap ly 
to this level); then compute H2=V2/g2, where the values V, anBq2 
ap ly, not to the elevation hl, but to elevation h2=h1+>LH1. This 
reLement will ordinarily be uite unnecessary, especially where the 

assumed. 

the direct effect on gravlty, for the gra ll 'ent of the potential does not 

matter; whereas, the gradient o 4 gravity is dmontinuous in this case. 

the su l$ ace. 

closer a proximation to the warping of a level su d ace a t  elevation 
hl woul B be first to compute the deformation Hl=Vl/gl, for the station 

resultant deformation is sma 1 1, as when isostatic compensation is 

MEAN ELEVATION OF THE ZONE (CAP) A-G 

The indirect effect will generally be computed after the direct 
effect, for which the map readings for the separate zones from A to G 
have been obtained. To make the elevations used in the computa- 
tion of the indirect (Bowie) effect consistent with the data on which 
the direct effect was based, the following table may be used. Column 
2 of this table shows the ratio of the area of the zone in question to 
the area of the whole zone (cap) which includes all the zones from 
the station out to and including zone G. These ratios should be 
applied as weights to the elevations of the separate zones in order to 
obtain the average elevation of the zone (cap) A-G. 

Relative areao of zones and cap A-G 

Weight 'u 
0. mr, 
.oooL 
$$~}=0.0039 for xane C (undivided) 

~ ~ } - O . o p S  for xane D (undlvided) 
:%}=0.1041 for xa& E (undivided) 

: ~ } - o . z c I ~ o  for zone F (undivided) 
.5788 

1. mr, 
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greatly in elevation and the 

for G; 0.3 for F; 0.1 for E ;  and neglect the zones closer to the station 
than E in forming the average elevation. 

There is given below a com utation showing the full rigor of the 

Eeen chosen, in which the zones vary in elevation far more than they 
would in nature. 

Example: 
To find the mean elevation of 'zone (cap) A-G, when the mean ele- 

vations of the zones from A to G, inclusive, are given. 

Since the inner zones do not va 
total effect is not large, it will usu 3 y suffice to take the weight 0.6 

recess of taking tho mean e P evation, an artificial example having 

, 

Computation of mean elevation of cap A-G 

Zone I Mean 
elevation Weight 

a m  
.@lo4 
.oOlO 
.ma 
.m4 

. o w  

.a330 
,0711 
.og58 
.1954 
.6768 

Proportional 
part of mean 
elevation of 
cap (A-0) 

Feet 
0 
4 
8 

20 
44 

66 
66 
356 
287 

I, 769 
4,614 

If the zone A-G is part land and part water, treat the two arts 
, getting the average elevation of the land portion a n i  the 

average separate$ epth of tbe water portion. Apply to the average elevation 
of the land a weight equal to the ratio of its area to the whole area 
of zone A-G, and to the average depth of the water a weight similarly 
derived. Then en& the special table for zone A-G for land and 
water separately. 

EXPLANATION OF TABLE 10 

The following table has been explained in detail in the preceding 
pages but it may be of help to the user of the table to repeat here 
some of the essential facts. 

This table has been derived from the fundamental table, table 1. 
It is in the same form as the tables for the direct effect as published in 
United States Coast and Geodetic Survey Special Publication No. 10. 
As explained on page 1 the zones from A to G have been combined 
into a single zone or cap. Factors for deriving the mean elevation 
of this combined zone from the mean elevations of individual zones 
are 'ven on page 72. 

Tfe  values given in the table are in units of the fifth decimal p:ace 
of gals. The signs given in the table are those to be used when 
the corrections are to be applied to the observed values of gravity. 
If the corrections are to be applied to the theoretical values of gravity 
the signa should be reversed. 

1 7 0 6 ' 4 M  
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Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTB 
* OF COMPENSATION, 96 KILOMETERS 1 

Zone A-G 
m e t  radius, o meters; ontar radius, 3,520 meters. 1 wmpartment~ 

1 Correction for- 

I 

-31 
-3t 
-21 
-2E 
-a 
-24 

-a -a 
-21 -a 
-19 

- 17 
-16 
-14 
-12 

-11 

-9 
-8 
-7 

-6 
-6 
-4 
-3 
-1 

0 

0 
0 

+I 
+1 
+I 

+a 
+2 
+2 
+3 
+3 

+3 
+7 

$10 
+I3 
+le 
+I8 
+2O += +u +a 
+n +a 
+30 
+32 +a 
+36 
+3Q 
++a 
UT 

- ia 

-io 

- 
:ompa 
sation 

- 
+2 

+3 
+3 
+2 

+2 
+2 
+2 
+2 
+2 

+2 +a 
+1 
+1 
+I 

+I 
+I 
+1 
+I 
+I 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
-1 
-1 
-1 
-2 
-2 
-2 
-8 
-8 

-3 
-4 
-4 
-6 
-6 
-6 
-6 
-8 
-9 

-a 

- 

- 
T o m  
rapb 
and 

nmpeI 
sation - 
-z -n 
-24 -a 
-!a -a 

-24 
-19 
-18 
-17 

-18 
-16 
-14 
-13 
-11 

-10 
-9 
-8 
-7 
-6 

-6 
-6 
-4 
-3 
-1 

0 

0 
0 

+I 
+1 
+1 

+2 
+2 

- +a 
+3 
+3 

+3 
+6 
+9 
+I2 
$14 
4-16 
+I8 
+19 
+21 +a 
+a 
+26 

+n +a 
+30 
+a 
+36 
+38 

-m 

+m 

- 

Correction for elevatlon of station 

Above compartment - 
1,001 
feet - 

+I 

+1 
+1 
+( 

+f 
+f 
+f 
+e 
+r 
+E 
+I -w -w + 
+3 
+3 
+3 
+2 

SJ 

+a 
+a 

+; 
+I 
+I 

0 

0 
0 
0 
0 

-1 

-1 
-1 
-1 
-1 
-1 

-1 
-2 
-3 
-4 
-5 
-6 
-6 
-5 
-7 
-7 
-8 
-8’ 
-8 
-0 
-9 
- 10 
-10 
-11 
-11 - 

- 
0,W 
feat 
- 

+13 
+12 
+I2 
+I1 
+I1 
+I0 

4-10 
4-10 
+9 
+9 
+8 

+8 
+8 
+7 
+e 
+e 
+a 
+5 
+I 
+4 
+3 

+3 
+a 
+2 
+I 

+; 
0 
0 
0 

-1 
-1 

-1 
-1 
-1 
-1 
-2 

-2 
-3 
-6 
-6 
-8 
-8 
-9 
-10 
-11 
-12 
-12 
-13 
-13 
-14 
-14 
-16 
-16 
-17 
-17 

- 
5po 
feet - 

+I4 
+I4 
+14 
+13 

+12 
+I2 
+11 
+11 
+10 

+lo 
+9 
+9 
+8 
+7 

+e 
+6 
+6 
4-4 
U 
+3 
+3 
+2 
+1 +: 

0 
0 
0 

-1 
-1 

-1 
-1 
-2 
-2 
-2 

--I 
-6 

-9 
- 10 
-11 
-1.2 - 14 
-16 
-I6 
-16 
-16 
-17 
-17 
- 18 
-19 
-2l 
-21 

-a 

-a 

- 

- 
7s 
- 

+la 
+I5 

+I3 
+I3 
+I2 
+I2 

+11 
+lo 
+IO 
+e 
+8 

+7 
+a 
+6 
+6 
+r 
+4 
+3 
+2 
+1 

+14 

+; 
0 
0 
0 

-1 
-1 

-1 
-1 
-2 
-2 
-2 

-2 
-4 
-6 
-B 

-10 
-12 - 13 
-14 
-16 
-16 
-17 
-18 - 18 
-19 

-21 
-22 
-P 

-m 

- 

- 
io0 
iW1 
- 

0 
+I +a 
+4 
+r 
+6 
$6 
+6 
+7 
+7 
+8 
+Q 
1-10 
1-10 

+a 

- 

Below compartment - 
0,001 
feet - 

-1 
+1 
i -2  
+4 
+6 
4-7 
+Q 
I-11 
1-13 
tU - 

- 
.5,00 
feet 

-2 

+7 
t18  
t l 6  

+a 

- 
-4 
+7 - 

1 Bee explaaatlon on pp. 67 and 78. 
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Table 10.4PECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 

OF COMPENSATION, B6 KILOMETEBS LCantinued 

Mean elwatioi 
of cornpartmen 

Fathoms: 
-6.000.-.-. 

mer radius, 3,6m meters; 

Correction for- 

Zom H 
outer radius, 6,240 meters. 16 compartments] 

Correction for elevation of station 
- 

TOPW 
r a p b  

- 
-1 
-1 
-1 
-1 
-1 
-1 

-1 
-1 
-1 
-1 
-1 

-1 
-1 
-1 
-1 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

+1 

+1 
+1 
+1 
+1 
+1 

+I 
+1 
+1 
+1 
+1 
+I 
+a 
+a 
+3 

- 

:ompen 
sation 

- 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

. o  
0 
0 
0 

-1 

- 
Topog. 
mphy 
and 

xrm e1 
sat/& 
- 

-1 
-1 
-1 
-1 
-1 
-1 

-1 
-1 
-1 
--I 
-1 

-1 
-1 
-1 
-1 

a 
a 
a 
a 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

+1 

+1 
+1 
$1 
+1 
+1 

+1 
+1 
+I 
+1 
+1 
+1 
+2 
+2 
+a 

Above compartment - 
wx 
feet - 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 - 

- 
0,W 
feet 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

-1 - 

- 
15,oc 
feet 
- 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

' 0  
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

-1 
-1 
-1 
-1 - 

- 
72 - 

+1 
+I 

a 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-1 
-1 
-1 
-1 
-1 
-1 

- 

- 
i,oa 
feel 
- 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 - 

Below compartment - 
0,00 
feet 
- 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

- 
16,00 
feet 
- 

0 
0 
0 
0 
0 

- 
o,a 
feet 
- 

0 
0 
0 
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Mean elevation 
of compartment 

Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETEBS LContinued 

T~~~~ 
r w h y  

zons z 

I Correction for- 

[Inner radius, 6,240 meters; outer radius, 8,440 me-. 20 compartments] 
J 

Omrection for elevation of statton 
I- 

Fathoms: 
-6,000. - _ _ _ _  
-6,500. - _ _ _ _  
-5.000...-.- 

-3 
-3 
-3 
-2 
-2 
-2 

-1 
-1 
-1 
-1 
-1 

-1 
-1 
-1 
.-1 
-1 

-1 
-1 

0 
0 
0 

0 
0 
0 

' 0  
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

+l 
+1 
+1 
+1 
+1 
+1 
+1 
+2 

+2 
+2 
+2 
+2 

+3 

+3 
+4 
+4 

1 Sea explanation on PP. 

:ompen 
sation 

+I 
+1 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

-1 

-1 
-1 
-1 

+A 
a 

- 
and 73. 

wmpen 
sstion 

-2 
-2 
-2 
-2 
-2 
-2 

-1 
-1 
-1 
-1 
-1 

-1 
-1 
-1 
-1 
-1 

-1 
-1 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

+I 
+I 
+I 

+1 
+I 
+I 
+2 

+2 
+2 
+2 
+2 

+a 
+2 
+3 
+3 

+I 

- 

Above comnartmmt - 
itz 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

a 

a 

a 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 - 

- 
,O@ 
feet 
- 

a a 
a 
a 
a 
a 
a 
a 
a a 
a 
a 
a 
a 
a 
a 
a 
a 
a 

a 
a 
a 
a 

0 

0 

0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 

-1 - 

- 
6,W 
reet 
- 

+1 
+1 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

-1 

-1 
-1 
-1 

1: 

- 

- 
0,001 
reet 
- 

+1 
+1 

0 
0 
0 
0 
0 

0 
0 
u 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-1 
-1 
-1 

-1 
-1 

Below compartment - 
,m 
kat 
- 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 - 

- 
10,00 
feet - 

0 
0 

0 
0 
0 
0 

0 

0 
0 
0 - 

I 
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Mean elevation 
of compartment 

Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETERS LContinued 

Zone J 
[Inner radius. 8,440 meters; outer radius, 12,400 meters. 18 compartments] 

I Correction for- - 

T~~~ 
w h y  

Correction for elevation of station 

Fathoms: 
-6,000 _ _ _ _ _ _  

. -5.500 __-_--  -5 
-5 
-4 
-4 
-4 
-3 

-3 
-3 
-3 
-2 
-2 

-2 
-2 
-1 
-1 
-1 

-1 
-1 
-1 
-1 

0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

' 0  
+I  
+I  
+1 

+2 
+2 
+2 
+3 
+3 

+3 
+3 
+3 
+3 
+4 

+5 

+5 
+8 
+7 

:ompen 
sation 

- 
+1 
+1 
+1 
+1 
+1 
+1 

+1 
+1 
+I 
+1 
+1 

+1 

0 
, o  

' 0  
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

-1 
-1 
-1 
-1 
-1 

-1 
-1 
-1 
-1 
-1 

-2 

-2 
-2 
-2 

+A 

- 

- 
ToPog 
r a p b  
and 

wmpa 
sation - 

-' -' 
-i 
-i 

. I  -. 
-, 
-: 
-8  

-1 

--I 
--I 

-1 
-1 
-1 
-1 
-1 

-1 
-1 
-1 
-1 

c 
c 
c 
c 
c 
c 
c 

c 
( 
C 
C 
C 
a 
a 
a 
a 
a 
a 
0 

+1 
+I  
+1 

+I 
+1 
+1 
+2 
+2 

+2 
+2 
+2 
+2 
$3 

+3 

+a 
+5 

+a 

- 

Above compartment - 
5.w 
feet 
- 

0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

. O  

0 
0 
0 

a 

- 

- 
10,oc 
feet 
- 

c 
c 
C 
C 
C 
C 

0 
C 
0 
C 
C 

C 
a 
a 
a 
a 
a 
a 
a 
a 

a 

0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

a 

d 

- 

- 
5 ,M 
feet 
- 

+1 
+1 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

-1 
-1 
-1 - 

. Below compartment 
- 
,w 
feet 
- 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
- 

- 
0,M 
feet 
- 

0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

- 
6,00 
feet 
- 

0 

0 

0 
0 
0 
- 

- 
25,000 
feet 

0 
0 - 

1 Bee explanation on PP. 67 and 73. 
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Mean elevation 
afcompartment 

Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETERS '-Continued 

Topog- 
raphy 

Zone K 
[Inner radius, 12,400 meters; outer radius, 18,800 meters. 20 compartments] 

Correction for elevation of station 1 Correction for- 

.I- 

-7 
-6 
-6 
-5 
-5 
-4 

-3 
-3 
-3 
-3 
-3 

-3 
- 2  
-2  
-2 
-2 

-1 
- 1  
-1 
-1 
-1 

0 
0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

+I 
+1 
+2 

+z 
+2 
+3 
+3 
+3 

+4 
+4 
+5 
+5 
+5 

4-6 
+7 

n 

- 
:ompen 
sation 

+2 
4-2 
+2 
$2 
+2 
$1 

+I 
+1 
+I 
$1 
+I 

$1  
+1 
+I 
+I 
+I 

0 
0 
0 
0 
0 

0 

0 

0 
0 

0 
0 
0 
0 

, o  
0 
0 
0 
0 
0 

0 
0 
0 
0 

-1 

-1 
-1 
-1 
-1 
-1 

-2  
-2 
-2 
-2 
-2 

-3 

-3 
-3 
-4 

n 
n 

- 

- 
Twog 
raphy 

and 
iompei 
sation 
- 

-5 
-4 
-4 
-3 
-3 
-3 

-? 
- 2  
-2 
-2 
-2 

-2 
--I 
- 1  
-1 
-1 

-1 
-1 
-1 
-1 
-1 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

+1 
+I 
+1 

+I 
+I 
+2 
+2 
+2 

+2 
i - 2  
+3 
+3 
+3 

+3 

+4 
+5 
+e 

,o 

- 

Above compartment 
- 
i,,m 
feet 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

- 
400 
feet 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

. O  

0 
0 

n 

n 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

- 
5.00 
feet - 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

- 
mo,m 
feet 
- 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
-1 

- 

- 
i,oh 
feet 
- 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

Below compartment 
- 
0.00 
feet 
- 

0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

- 
5,W 
feet 
- 

0 

0 

0 
0 
0 - 

- 
25,000 
feet 

0 
0 - 

1 See explanation on pp. 67 and 73. 
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,ooo 
eet 

Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETERS '-Continued 

10,00 
feet 

-- 

Zone L 
[Inner radius, 18,800 meters; outer radius, 28,800 meters. 24 compartments] 

,ow 
'eet 

Mean elevation 
of compartment 

10,w 
feet 

-- 

-3,000 
-2,800. 
-2,Boo...... 

11,000 ._-_ 
12,000. 
13,000. - - - ~ ~. 
14,000. 
15,000. 

17,500. 

Correetlon for- 

-9 
-9 
-8 
-7 
-6 
-e 
-5 
-4 
-4 
-4 
-4 

-3 
-3 
-2 
-2 
-2 

-2 
-2 
-1 
-1 
-1 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
+1 
+2 
+2 
+2 

+3 
+3 
+4 
+4 
+r 
+5 
+5 
+6 
+6 
+7 

+8 

+e 
+I1 
+I3 - 

-I- 

+4 
+4 
+4 
+3 
+3 

+2 
+2 
+Z 
+2 
+2 

+I 
+I 
+I 
+I 
+I 

+1 

0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
-1 
-1  
-1 
-1 

-2  
-2  
-2  
-2 
-2  

-3 
-3 
-3 
-3 
-4 

-4 

-5 
-6 
-7 

+a 

+A 

-5 
-5 
-4 
-4 
-3 
-3 

-3 
-2 
-2 
-2 
-2 

-2 
-2 
-1 
-1 
-1  

-1 
-1 
-1 
-1 
-1 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

+I 
+1 
+I 

+I 
+1 
+2 
+2 
+2 

+2 
+2 
+3 
$3 
+3 

$4 

+4 
+5 
+e 

Correction for elevation of station 

Above compartment 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 .  

0 
0 
0 
0 
0 

0 

0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

- 
5.m 
feet 
- 

0 
0 
0 
0 

0 
' 0  
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

- 
0,001 
feet 
- 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

- 

Below compartment 

0 

0 
0 
0 
0 
0 

0 

0 
a 
a 

- 
5,000 
feet 
- 

-1 
- 1  __ 

1 &e explanation 00 PP. 67 and 73. 
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Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETERS '-Continued 

Zone M 
[Inner radius, 28,800 meters; outer radius, 68,800 metars. 14 compartments]. 

Mean elevation 
of compart ment 

Fathoms: 
-6, 000. - 
-6,bW 
-6,000. 
-4,". 
-4,000. 
-3.500. 
-3,000. 
-2,800. _--- 
-2,600. ---- 
-2,400. _ _ _ _  
-2,200..... 
-2,000. _ _ _ _  
-1,800. _ _ _ _  
-1,600. .___ 
-1,400. .___ 
-1,200. .___ 

-1,000. _-- -  
-m.. .____ 
-800.- .___ 
-700 _.__ _ _ _  

17.500. _ _ _ _ _  

Correction lor- 

Topog- 
raphy 

- 
-50 
-48 
-42 
-38 
-34 
-% 
-25 
- 24 
- 22 
-20 
-18 
-17 
-15 
-13 
-12 
-10 
-9 
-7 
-7 
-6 
-5 
-4 
-3 
-3 
-2 
-1 

0 

0 
0 
0 

+1 
+1 

+1 
4 1  
+2 
+2 
+2 

+2 
+4 
+7 
+Y 

+I2 

+I6 
+18 
+m 
+B 

+25 
+n 
+30 
+32 
+34 

+a 

+14 

)E 
- 

ompen 
sation 

- 
+32 +m 
+27 
+24 
+22 
+19 

+I6 

+13 
+12 
+11 
+lo 
+9 
i -8 
+7 
+6 
+5 
+5 
+4 
+3 
+3 
+2 
+2 
+1 

+17 

+15 

-3 
0 
0 
0 

-1 
-1 

-1 
-1 
-1 
-1 
-1 

-1 
' -3 

-5 
- G  
-8 

-10 
-11 
-12 
-14 
-16 

-17 
-19 
-21 - 22 - 24 

-28 
- 32 
-4Q - 48 
- 

-18 
-17 
-15 - 14 
-12 - 10 
-8 
-8 
-7 
-7 
-6 
-G  
-5  
-4 
-4 
-3 
-3 
-2 
-2 
-2 
-2 
-1 
-1 
-1 
-1 
0 
0 

0 
0 
0 
0 
0 

0 
0 

+I 
+1 
+ I  

-tl 
I-1 
+2 
+3 
+a 
+4 
+5 
+G 
+6 
+7 

+8 
+8 
+Y 

+lo 
$10 

+12 

4-14 
4-17 
+!a - 

Correction for elevation of station 

Above compartment - 
,m 
'eet 
- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
u 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
- 

- 
3.m 
'eet - 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
+1 
+1 
- 

I 

5.m 
feet 
- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

+1 
+1 
+1 

+1 

+I 
+1 
+1 - 

- 
0.W 
leet 
- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

+l 
+1 
+1 
+1 
+1 

+1 

+ I  
+ I  

- 
i,wO 
feet 
1 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
- 

Below compartment 
- 
0.00 
feet - 

0 

0 
0 

-1 
-1  
-1 

-1 

-1 
-1 
-1 - 

- 
5.w 
'eet 
- 

-1 

-1 

-1 
- 1  
-: - 

- 
I,Mo 
feet 

-3 
-3 - 

1 6- explanation on PP. 67 and 73. 
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\ 

Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 9C KILOMETERS -Continued 

Zone N 
[Inner radius, 58.800 meters: outer radius, W,000 meters. 16 compartments) 

Mean elevation 
of compartment 

Correction for- 

Topog, 
rapby 

Fathoms: 
-6,000. _--__ 
-s,m. _--__ 
-5,006. ----- 
-4.m e_--__ 

- 59 - 55 
-50 
-45 
-40 
-35 
-30 
-28 
-26 
-24 
-22 
-20 - I8 - 16 - 14 
- 12 
- 10 
-9 
-8 
-7 
-6 
-5 
-4 
-3 
-2 
-1 

0 

0 
0 
0 

+1 
+I 

+1 
+I 
+2 
+2 
+2 

+3 
+5 
+8 

+I1 
+13 

+I6 
+19 
+21 
+24 +n 
+30 
+32 
+35 
+38 
+ro 
+47 

+53 
+6i 
+80 

:ompel 
sation 

+47 +a 
+36 
+33 
+a 
+^5 
+a 
+21 

+I8 

+15 
+13 
+I2 
+IO 

+E 
+8 
+7 
+6 
+5 
+4 
+3 
+3 
+2 
+1 

0 

0 
0 
0 

-1 
-1 

-1 
-1 
-2 
-2 
-2 

-3 
-4 

-9 
-11 

-14 
-16 
-18 
--2o 
-23 

-25 
-27 
-29 
-32 
-34 

-40 

-45 
-57 
-68 

+40 

+m 
+17 

-, 

- 

Correction for elevation of station 

Above compartment 
- 
5,oo 
feet 
- 

-1 
-1 
-1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

P 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

0 
0 
tl 
t l  
tl 
t l  

tl 
tl 
t l  

n 

- 

feet 
- 

-1 
-1 
-1 
-1 
-1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

+1 
+1 
+ I  

+1 

t l  

t 1  
t l  

fl 1 

Below compartment 
- 
0,00 
feet 
- 

0 

0 
0 
0 
0 
0 

0 

-1 
-1 
-1 - 

- 
a.0 
fee 
- 

-1  
-2 
-2 
- 

- 
25.000 
feet 

-2 
-2 - 

1 &a explanation on pp. 67 and 73. 
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Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETERS '-continued 

Zone 0 

Knner radius, RQ,OOO meters: outer radius, 166,7CQ meterr= 1'WW. 28 rompnrtmentp] 

Mean elevation 
of compartment 

Fathoms: 
-8,000.- _ _  - 
-5,500. _ _  _ _  
-5.000. _ _  _ _  

~ -4.500 
-4,olM. _ _ _  
-3.500 

Feet: 

Correction for- 

Topop 

- 57 
- 52 
-47 
-43 
- 3R 
- 34 

-28 - 27 
- 25 
-23 
-21 

-19 
-17 
-15 
-13 
-12 

- 10 
-9 
-S 
-7 
-6 

-4 
-4 
-3 
-2 
-1 

0 

n 
0 
n 

+ I  
+ I  

+ I  
+I  
+2 
+2 
+2 

+2 
+s 
+8 

+10 
+13 

+15 
4-18 
+21 
+23 
+28 

+28 
+31 
+34 
+36 
+39 
+45 
4-52 
+as  
+78 - 

!ompen 
sation 

4-52 
+47 
+43 
-t 39 
+35 
+31 

+2n 
+25 
+23 
+21 
+I9 

+I7 
+I6 
+14 
+12 
+11 

+9 
+8 
+7 
+6 
+8 

+4 
+4 
+3 
+2 
t 1  

0 

0 
0 
0 

-1 
-1 

-1 
-1 
-2 
-2 
-2 

-2 
-5 
-7 
-9 

-12 

- 14 
-17 - 19 - 21 - 24 

- 28 
-29 
-32 
-34 
-36 
-42 
-4a 
-60 
-72 

-5 
-5 
-4 
-4  
-3 
-3 

-2 
-2 
-2 
-2 
-2 

-2 
-1 
-1 
-1 
-1 

-1 
-1 
-1 
- I  

0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

+ I  
+ I  
+I 

+I 
+l 
+2 
+2 
+2 

+2 
+2 
$ 2  
+2 
+a 
+3 
+a 
+5 
+e 

Correction for elevation of station 

Above compartment 
- 
'.ooo 
leet 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

n 

n 

n 
n 

- 

- 
0,MW 
feet 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 - 

- 
5,m 
feet 
- 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
n 

n 
n 
n 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

+I - 

__ 
WJ 
feet 
- 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

n 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 n 
n 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

+1 
+1 

- 

Below compartment 
- 
,oo( 
feet 
- 

C 

C 

C 
C 
C 

C 
C 

r 

a 
a 

! a  
C 
C 
C 
C - 

- 
n.oM 
leet 
- 

0 

0 
0 

. o  
0 
0 
0 
0 
0 
0 - 

- 
5,001 
feet 
- 

0 
0 
0 

-1 
-1 - 

- 
0,00 
feet 
- 

-1 
-1  
-1  - 

- 
25.m 
feet 
- 

-1 
-1 

1 See explanation on pp. 67 and 73. 
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Mean elevation 
of compartment 

Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETERS '-Continued 

To,,,,g- 
rapby 

Zone 18 

pnner radius, 1°W58"~188,700 meters; outer radius, 1°41'13". 1 compartment] 

Correction for- 

11,000 - _ _ _ - - -  
12,000 _.____ ~ 

13,000. _ _ _ _ _ _  
14,000. _ _ _ _ _ _  
15.000. _ _ _ _ _ _  
17,500 _______I  

-494 
-452 
-411 
-370 
-329 
-288 

-247 
-231 
-214 
-198 
-181 

-16.5 
-149 
-132 
-115 
-99 

-83 
- 74 
-66 
-56 
- 49 

-41 
-33 
-25 
-17 
-8 

0 

0 
+2 
+4 
+7 
+e 

+I1 

+I5 
+I8 

+22 
+4 
+87 
+89 

+llZ 

+156 
+In 
+223 

+w +a 
+m 
1-312 += 
+a1 
+4'M 
+557 
fsse 

+13 

+m 

+mi 

- 

I Sea explaaation on pp. 

- 
ompen. 
sation 

- 
+467 
i-429 
+380 
4-351 
4-313 
+274 

+m 
+220 
+m 
+189 
+173 

+158 
+le 
+1% 
+110 
+95 

+18 
+71 
+83 
+55 
+47 

+39 
4-32 
+24 
+I6 +: 

0 
-2 
-4 
-7 
-9 

-11 
-13 
-15 
-17 - 19 

-21 
-43 
-84 
-86 

-107 

-128 
-160 
-171 
- 183 
-214 

-23.5 
-257 -ma 
-300 
-S21 
-375 
-a 
-53s 
--w 

and 73. 

- 
ropog- 
w h y  
and 

ompen 
sation 
- 

-27 
-24 
-21 
- 19 
-16 
-14 

-12 
-11 
-10 

-9  
-8 

-7 
-7 
-6 
-5  
-4 

- 4  
-3 
-3 
-3 
-2 

-2  
-1 
-1 
-1  

0 
a 

a 
a 
a 
a 
a 
(I 
a 

+I 
+I 

$1 
+2 
+3 
+3 
+5 

+e 
+7 
+E 
+S 

+IC 
+1l 
+15 
+I5 
+14 
+If 
+1E +z 
+z 

0 

+e 

Correction for elevation of station 

Above compartment 
- 
,000 
leet 
- 
-1 
-1 
- 1  
-1  
-1 
- 1  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

+I 
+1 
+I 
+l 
+ I  
+I - 

- 
0,ffl 
reet 
- 
-2 
-2 
-2 
-1 
-1 
-1 

-1 
-1 
-1 
-1 
-1 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

+ I  
+I  

+1 
+I 
+I 
+I 
+1 
+1 
+I 
+2 
+2 

a 

- 

- 
5,oM 
feet 
- 

-2 
-2 
-2 
-2 

-2 
- 1  
- 1  
-1 
-1 

.- 1 
-1 
- 1  
- 1  
- 1  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 

+1 
+1 

+ I  
+ I  
+ I  
+ I  
+I 

+I 
+ I  
+I  
+1 +: 
+s 
+I +z +? 

a 

a 

- 

- 
!.oo( 
eat 
- 

-2 
-2 

-2 
-2  
-2  
-1 
-1 

-1 
-1 
-1 
-1 
- 1  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

+I 
+I 

+I 
+I 
+I 
+ I  
+ I  

+I 
+1 
+2 
+2 
+2 
+2 
+3 
-I4 

- 

- 
Below compartment - 

,OOO 
feet 
- 

0 

0 
0 
0 
0 
0 

-1  
- 1  
- I  
- 1  
-1 
-1 
-1 
-1 
-1 - 

- 
0 ,M 
reet 
- 

-1 

-1 
-1 
-1 
- 1  
- 1  
-2 
-2 
-2 
-1 - 

- 
5,000 
1ee1 
- 

-5 
-6 - 
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Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETERS I-Continued 

Zone 17 
[Inner radius, 1°41'13"; outer radlus, 1'54'62''. 1 compartment] 

Mean elevation 
of compartment 

1 Correction for- 

Topog- 
raphy 

I- 

-599 
-549 
-4YY 
-449 
-400 
-349 

-300 
-280 
-260 
-240 
-220 

-200 
-180 
-160 
-140 
-120 

- 100 
-YO 
-80 
- i o  
--Bo 

- 50 
-40 
- 30 -w - 10 

0 

0 
+3 
+5 
+8 

+I1 

+I3 
+I6 

$24 

+n 
+54 
+81 
+lo8 
$135 

+162 
+190 
4-217 
+244 +no 
$298 
+325 
+352 
+3i9 
+408 

+474 

+a1 

+8ll 
4-676 

1 Eee explanation on pp. 

:ompen 
satwn 

- 
f573 
+526 
+47s 
+431 
+384 
+336 

+289 
+no +m 
:E; 
+193 
+174 
+la4 
+135 
+I16 

+97 
+87 
+7i  
+a +a 
+48 
+39 +a 
+le 
+1; 

0 
-3 
-5 
-8 

-11 

-13 
-16 
-18 
-21 
-23 

-a 
-52 - 79 
- 105 
-131 

-157 
-184 
-210 
-236 
-262 

-239 
-315 
-341 
-367 
-3Y3 

-459 

-524 
-655 
-788 
- 
and 73. 

- 
Topog 
w h y  
and 

omper 
sation - 
-a -a 
-20 
-16 - 16 
-13 

-11 - 10 

-9 

-7 
-6 
- 0  
-5 
-4 

-3 
-3 
-3 
- 2  
-2 

-2 
-1 
-1 
-1 
0 
0 

0 
0 
0 
0 

- io  

-a 

a 
0 
0 

+I 
+1 
+1 

+1 
+2 
+2 
+3 
+4 

+5 
+6 
+7 
-1-8 
+E 

+9 
+IO 
+I1 
+la 
+13 

+17 

. 4-15 

+21 
+% - 

Correction for elevation of station 

Above compartment 
- 
1,000 
feet 
- 
-1 
-1 
-1 
-1 
-1 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

+1 

+1 
+1 
+1 - 

-. 

0,m 
feet 
- 
-2  
- 2  
-2  
-2  
-1 
-1 

-1 
-1 
-1 
-1 
-1 

-1 
-1 
-1 
-1 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

+1 
+1 

+1 
+1 
+1 
1-1 
+1 

+1 
+I 
+1 
+1 
+1 

+I 

+2 
+2 
+3 
- 

- 
5,@3 
feat 
- 

-2 
-2 
-2 
-2 

-1 
-1 
-1 
-1 
-1 

-1 
-1 
-1 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

+1 
+1 
+1 
+1 
+1 

+1 
+l 
+1 
+1 
+1 

+2 

+2 
+3 
+3 - 

- 
m0,w 
feet 
- 

-2  
-2  

-2  
-2 
-2 
-2 
-1 

-1 
-1 
-1 
-1 
-1 

a 
a 

a 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

+1 
+1 

+1 
+1 
+1 
+I 
+2 

+2 
+2 
+2 
+2 
+2 

+3 

+3 
-H 

a 

- 
i,oM 
feat 
- 

C 

C 
E 
G 

E 
C 
c 
0 

--I 

-1 

-1 
-1 
-1 

0 

a 

- 

Below compartment - 
O,M 
feel - 

- I  

- I  
-1 
- I  
-1 
-1 

-, -. 
-1 

-2  - 

- 
.5,w 
feet 
- 

-2  

-2  

-2  
-3 
-3 

-_ 

25.OOo 
feat - 

-6 
-6 
- 
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Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 

OF COMPENSATION, 96 EILOMETERS '-Continued 

Zone 16 

[Inner radius, 1'54'52''; outer radiuq, 2011'53''. 1 compartment] 

I Correction tor- ' Correction for elevation of station 
I- 

I 
Fathoms: 

-6,000. - _ _ _ _  
-5,500 ._-___ 
-6.000. ~ _ _ _ -  

-741 -w 
-6% -a 
-495 
-438 

-874 -w 
-3% 
-288 
-274 

-24B 
-224 
-199 - 175 - 1w 

- 125 
-112 
-1W 
-87 - 76 
- 62 - 50 - 37 
-25 
-12 

0 

0 
+3 
+7 + 10 

+I3 

+I7 

+a +n 
+30 

+M +a 
+lo1 
+1M +lee 
+m 
+'Be +no 
+303 
+337 

+371 
+4(u 
+ a 9  
+472 +a 
+fa0 

+m 

- 
:ompel 
sation 

$E 
+a 
+543 
+4R3 
+423 

+383 
+339 
+315 
+ a 1  
$2437 

+u2 
+218 
+194 
4-170 
+US 

+I= 
+lOe 
+97 +a 
+73 

+e1 
+49 
+36 +a 
+I; 

- 0  
-3 
-7 - 10 - 13 

-17 

-P 
-28 
-29 

-33 
-66 
-88 - 132 

-165 

-198 
--Po 
-204 
-296 
-329 

-382 
-395 
-428 
-461 
-4Q4 

-576 

-658 
-gP 
-e81 

-m 

-!a -n 
-2c 
-17 - 15 
-13 

-11 
-10 
-9 
-8 
-i 

-7 

, -5 
-5  
-4 

-3 
-3 
-3 
-2 
-2 

-1 
-1 
-1 
-1 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

+1 
+1 

+1 
+2 
+2 
+3 
+r 
+5 
+6 
+6 
+7 
+s 
+Q +lo 

+I1 
+I1 
+12 

4-14 

+I6 +m +a 

-a  

-- 

~ b o ~  dompartment - 
im 
feSl 
- 

-1 
-1 
- 1  
-1 
- 1  
- 1  

c 
c 
C 
t 
c 
( 
C 
c 
C 
C 

C 
(I 
C 
C 
C 

0 
a 
a 
a 
a 
a 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
. o  

0 
0 
0 

0 
0 
0 

+1 
+1 

+1 
+1 
+l 
+1 
+1 

$1 

+1 
+1 
+I 

a 

- 

- 
.0,00 
feet 
- 

-2  
-2  
-2 
-1 
-1 
-1 

-1 
-1 
-1 
-1 
-1 

-1 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

+1 
+1 
+1 
+1 
+1 

+1 
+1 
+1 
+1 
+1 

+2 

+2 
+2 
+2 - 

- 
L5,M 
feet - 

- 2  
-2 
-2 
-2  

-1 
-1 
-1 
-1 
-1 

-1 
-1 
-1 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
+1 
+1 
+1 
+1 

+1 
+1 
+1 
+2 
+2 

+2 

+2 
+3 
+3 - 

- 
0,oO 
leet - 

-3 
- 2  

-2 
-2  
--2 
-2  
-2  

-1 
-1 
-1 
-1 
-1 

-1 
-1 

0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

+I 
+1 
+1 

+1 
+1 
+2 
+Z 
+2 

+2 
+s 
+n 
+n 
+2 

$3 

+4 
+r 
- 

- 
5,00 
1ee1 
- 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
-1 
-1 

Below compartment 
- 
10.w 
1wt 
- 

-1 

-1 
--I 
--I 
--I 
--I 

-1 

-1 
-2  
-2 

- 
15.W 
feet - 

-2  

-2 

-2 
-3 
-3 
- 

1 Sea esplanstton on pp. 67 and 78, 
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- 
poPog- 
raphy 
and 

rom en 
satEn -- 

-!B 
-21 
-18 
-16 
-14 
-12 

-10 
-9 
-8 
-7 
-7 

-6 
-5 
-5 
-4  
-3 

-3 
-3 
-2 
-2 
-2 

-1 
-1 
-1 

+1 
+1 

+1 
+2 
+2 
+3 
+4 

+4 
+5 
+6 
+7 
+8 

+8 
+e 

+10 
+10 
+I1 

+la 

4-16 
+19 +a 

Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETERS LContinued 

Above compartment - 
'2 

-1 
-1 
-1 
-1 
-1 
-1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 0  
0 0  
0 0  

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

+1 
+1 

+I 

+1 
+1 
+1 

Zone 15 

[Inner radius, 2011'53"; outar radlue, 2033'46". 1 compartment] 

I Correction for- I Correotlon for elevation of station 

Mean elevation 
of compartment 

I- 
' 

T ~ ~ ~ ~ -  
rapby 

-2 

-2 

-2 
-3 
-3 

-4,500 ._____ 
-4,000 ..___- 
-3,500. .____ 

-3 
-4 
-4 

-960 
-880 
-8w 

-641 
-530 

-480 
-448 
-416 
-384 
-352 

-320 
-2s 
-256 
-224 
-192 

-160 
-144 
-128 
-112 
-96 

-80 
-64 
-48 
-32 
-16 

0 

-720 

0 

SB' 
4-13 
+17 

+21 
+% 
+30 
+a 
+39 

+43 
4-87 

+130 
4-174 
+217 

+%a 
+304 
+347 
4-391 
f434  

+477 
4-521 
+m 
+@37 
+a51 

+759 

!ompen 
sation 

+e37 
+a% 
+782 
+704 
+6a 
+548 

4-470 
+ a 9  
+408 
+377 
+345 

+314 
+a3 
+Wl 

+1Se 
+220 

4-167 
+I41 
+I26 
+I10 
+e4 

+79 
+e3 
+47 
+32 
+I6 

0 

0 
-4 
-9 

-13 
-17 

-21 
-20 
-30 
-34 
-38 

-42 
-85 

-128 
-171 
-213 

-256 
-2w 
-341 
-384 
-420 

-469 
-512 
-554 
-597 
-640 

-740 

-852 
-1,065 
-1.278 

1 Sea explanation on pp. 67 and 73 

- 
0,W 
feet 
- 
-2 
-2 
-2 
-2 
-1 
-1 

-1 
-1 
-1 
-1 
-1 

-1 
-1 
-1 
-1 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

+1 
+1 
+1 

+1 
+1 
+l 
+1 
+1 

+1 

+2 
+2 
+2 
- 

- 
6,00( 
feet 
- 

-3 
-2 
-2 
-2 

-2 
-1  
-1 
-1 
-1 

-1 
-1 
-1 
-1 
-1  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

+1 
+1 

+1 
+I 
+1 
+1 
$1 

+1 
+1 
+2 
+2 
+2 

+z 
+Z 
+3 
+4 
- 

- 
0,OO 
feet 
- 

- 2  
- 2  

-2 
-2 
-2 
-2 
-1 

-1 
-1 
-1 
-1 
-1 

-1 
-1 
-1 

a 
a 
a 
a 
a 
a 
a 

a 
a 

a 
a 
a 
a 
a 
a 
a 
a 
a 

+1 

+1 
+1 
+1 
$1 
+2 

+2 
+2 
+2 
+2 
+2 

+3 

+4 

(I 

0 

0 
0 

+3 

Below compartment - 
1,m 
feet 
- 

0 

0 
0 
0 
0 
0 

0 
0 

- 1  
-1 
-1 

-1 

-1 
-1 
-1 

- 
0,001 
feet 
- 

-1 

-1 
-1 
-1 
-1 
-1 

-1 

-1 
-2 
-2 
- 

- 
25,MM 
feet 

--I 
-6 
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Table 10-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 

OF COMPENSATION, 96 KILOMETERS 1-Continued 

zonc 14 

[Inner radius, 2O33‘46”; outer radius, 3’03’05’’. 1 compartment1 

Mean elevation 
of compartment 

1 Correction for- 

T~~~ 
r a p b  

I- 

i,OOO 
feet 

10,00 
feet 

-- 
Fathoms: 

-6.000 _ _ _ _ _ _  
-5,500 _ _ _ _ _ _  
-5,000 _ _ _ _ _ _  
-4,500 _ _ - _ _ -  
-4,000 _ _ _ _ _ _  
-3.500 ._____ 

-644 
-601 
-558 
-515 
-472 

-428 - 386 
-343 
-301 
-257 

-215 - 183 
-172 
-150 
-129 

-107 
-86 
-64 
-43 
-21 

0 

0 
+6 
+12 
+17 
+23 

+35 
4-41 
+47 
+53 

+58 
+I16 
4-174 
+233 
+291 

+349 
+407 
+455 
+523 
+581 

+w 
+687 
+753 
4-814 
+a72 

+ie 

-1,286 
-1.178 
-1.Oi2 
-Q65 
-858 
-751 

17,500 _______I +1,017 

0 

:ompen 
sation 

- 
+1,265 
+I, 180 
+1,055 

+em 
+M5 
3-740 

+e35 
+583 
4-550 
+508 
4-466 

+m 
+381 
+339 
+297 
+254 

+212 
+I91 
4-170 
+la 
+127 

+IO6 
4-85 
+63 
+bl 

‘ +21 
0 

0 
-6 
-12 
-17 
-23 

-20 
-35 
-40 
-46 
-52 

-57 
-115 
-172 
-230 
-287 

-345 
-402 
-450 
-517 
-574 

-632 
-063 
-747 
-804 
-@32 

-1,005 

-1,148 
-1,435 
-1. m. 
- 

- 
Twog 
r a p b  
and 

:ompel 
sation - 

-21 
-IC - 1; 
-1: 
-1: 
-11 

-{ 
-5  

- f  

-e 
--t 
- 4  
- 4  
-3 

-3 
-2 
-2 
-2 
-2 

-1 
-1 
-1 

-! -, 

a 
a 
a 

0 
(I 
a 
a 
a 
a a 

+1 
+1 
+1 

$1 
+I 
+2 

+4 
+a 

z 
+6 
+6 
+7 

+8 
+8 
+9 
+10 
+lo 

+12 

4-14 
+17 
+21 

Correction for elevation of station 

.Above compartment 

-1 
-1 
-1 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

+1 
+I 
+1 
- 

-a  
-2 
-2 
-1 
-1 
-1 

-1 
-1 
-1 
-1 
-1 

-1 
-1 
-1 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
+1 
fl 
+1 
+l 

+l 

+2 
+2 
i-2 

- 
5900 
feet 
- 

-a 
-2 
-2 
-2 

-1 
-1 
-1 
-1 
-1 

-1 
-1 
-1 
-1 
-1 

-1 
-1 
-1 
-1 

0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
+1 
+1 
+1 
+1 

+1 
+1 
+2 
+2 
+2 

+2 

+2 
+3 
+3 - 

- 
0.W 
feet - 

-1 
-1 

- 2  
- 2  
-1 
- 2  
- 2  

- 2  
-1 
- 1  
-1 
-1 

-1 
-1 
-1 
-1 
0 
0 
a a 
a 
a 
a 

0 
0 
a a a 

a a 
0 

0 
+I 

+I 
+I 
+1 
+I 
+I 
+I 
+I 
+1 
+ I  
+2 

+2 
+2 
+2 
+2 
+2 

+3 
+3 
+4 

- 
i,Oa 
feet 
- 

a 
a 
a 
a 

-1 
-1 

-1 
-1 
-1 
-1 
-1 

-1 

-1 
-1 
-1 
- 

Below compartment - 
0900 
feet 
- 

-1 

-1 
-1 
-1 
-1 
-1 

-1 

-1 
-2 
-2 
- 

- 
.5,00 
feet 
- 

-2 

-2 
-3 
-4 
- 

-3 
-4 
-4 

- 
25,000 
feet 
- 

-5 
-6 

I See explanation on pp. 67 and li). 
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Mean elevation 
of compartment 

Table lO.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETERS “Continued 

Topog- 
raphy 

Zone IS . 
[Inner radius, a003’05”; outer radius, 4°1413’’. 18 eompattments] 

-- 
5,000 a0,m 
feat feet --- 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

. o  
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

a 

I Correction for- 

5,000 
feat 

I- 

5 , 0  
feet 

m,00 
feet 

-- 

-3,000. _ _ _ _ _  
-2.800....-. 
-2,600 ._____ 
-2,400 _ _ _ _ _ _  
-2,200...--. 

-2.000 ._____I 

-209 
-192 
-174 
-156 
-139 
-122 

- 105 
-98 
-91 
-84 
- 77 

- 69 
-62 
-58 
-49 
-42 

-35 
-31 
-2a 
-7.4 
-21 

- 17 
-14 
-10 
-7 
-4  

0 

0 
+1 
+2 
+3 
+4 

+5 
4-8 
+7 
+8 
+8 

+9 
+19 
+a 
+38 
+47 

+58 
+68 
+75 
+&s 
+Q4 

+lo4 
+I13 +In 
4-132 
4-142 

+I66 

+IS9 
+235 
+283 

:ompen 
sation 

i 2 0 7  
+Is0 
+173 
+I55 
+I38 +In 
+IO4 
+97 +eo +a + 78 
+sQ 
+e2 
+58 
+49 

+3J 

+2a +a 
+21 

4-17 
4-14 
+IO 
+7 

+42 

+31 

+; 
0 

-1 
,- 2 
-3 
- 4  

-5  
-8 
-7 
-8 
-8 

. -9 - 19 
-28 
-38 
-47 

-58 
-68 
-76 
-8.5 
-94 

-103 

-122 
-131 

-184 

-188 
-234 
-a1 

-iia 

-I4! 

- 
and 73. 

- 2  
-2 
-1 
-1 
-1 
- 1  

--I 
- 1  
-1 
--I 
- 1  

C 
( 
( 
( 
( 

( 
( 
( 
c 
C 

( 
( 
( 
C 
E 
C 

@ 
E 
C 
C 

. c  
E 
C 
C 
C 
C 

’ @  
C 
C 
C 
(1 

E 
E 
C 
(i 
0 

+I 
+I 
+1 
+I 
+1 

+1 

+1 
+I 
+2 

Correction for elevatioCof station 

A ~ O V ~  compartment I B ~ I O W  compartment 
L 

i.000 
feet 
I 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

- 
0,oO 
feet 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

‘ 0  
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

- 
0,0a 
feet - 

0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

O /  0 

a 
0 
0 

- 
25.00 
feet 

0 
-1 
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Mean elevation 
of compartment 

Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION. 96 KILOMETEBS LContinued 

Topol- 
rwhy 

zons la  
[Inner &ius, 4°19’13”: outer radius, 5°43’34”. IO compartments 

I Correction for- 
I- 

17,500 ____.__’  I 

-383 
-351 
-319 
-2.98 
- 2% 
-m 
-191 
-179 - 166 
-153 
- 140 

-12d 
-115 - 102 
- 89 
-77 

-M 
- 58 
-51 
-45 
-38 

-32 
-26 
- 19 
- 13 

-G 
0 

0 
+2 
+4 
+6 
+? 

+Q 
+IO 
+I2 
+14 
+16 

+17 
+35 
4-52 
4-69 
+M 
+lo4 
+121 
+I38 
+I53 
+173 

+I90 
+zM) +m 
+242 +us 
+3M 

+346 
+m 
4-519 

___ 

:ompen 
sation 

+382 
+350 
+318 
+Bi 

A 2 5 5  
+223 

+le1 
+179 
+I66 
+I53 
+140 

+I28 
4-115 + 102 
+89 
+ i 7  

+M 
+58 
+51 
+45 
+38 

+32 
+m 
+I9 + 13 
+6 

0 

0 
-2 
-4 
-5 
-7 

-0 
-1 
-12 
- 14 
- 16 

-17 
- 35 
-S2 
- 69 
-86 

- 104 
-121 
-138 
-156 
-173 

-190 
-208 
-225 
-242 
-259 

-3oa 

-345 
-432 
-518 - 

- 
Topog- 
raphy 
and 

:ompen 
sation - 

-1 
-1 
-1 
-1 
-1 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

‘ 0  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

+I 

+I 
+I 
+I 

-.I 

Correction for elevation of station 

Above compartment - 
‘eet 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

.- 

- 
D,W 
feet 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
‘ 0  

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

‘ 0  

0 
0 
0 - 

- 
5.m 
feet 
- 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

- 
Q,00 
feat 
- 

0 
0 

0 
0 

‘ 0  
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

0 
0 
0 

m 

m 
m 

a 
a 

0 

- 

Below compartment 
- 
0,0m 
feet 
- 

0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

0 
0 - 

I &a explanation on pp. 67 and 73. 

1 7 0 5 ’ 3 k 7  
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Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETERS '-Continued 

zone li 

[Inner radius, 5'46'34''; outer radlus. 7'51'30". 8 compartments] 

Correction for- - 
Mean elevation 
of compartment ToPo8 

raphy 

-e& 
-62i 
-57t 
-51% 
-45f 
-39f 
-34: 
-3x 
-"Si 
- 274 
-251 
-ne 
- 1 s  
- I &  
-137 
-114 - 102 
-91 
-&?4 
-6f 
-5i 
-4f 
-34 
-I 
-11 

( 

I 
+3 
+8 
+B 

+12 

4-15 
+19 
+n 
+25 
+2a 

+31 
4-62 
+93 

+I24 
+155 

+I88 
f217 
f248  

+m 
+NO 
+371 
f4G2 
f433 
+481 

+541 

f618 
+772 
ten 

-mf 

+na 

- 
:ompei 
sation 

+w 
+62i 
+57c 
4-513 
+458 
+39( 
$34: 
+3x +mi 
+274 
$251 
+m +m +la 
+I64 
$137 
+I14 
+lo? 
+9I +a 
+69 
+57 +re 
+34 
+z 
+11 

( 

0 
-3 
-6 
-9 
- 12 

-15 - 19 
-22 
-25 
-2a 

-31 
-62 
-93 

-124 
-155 

-188 
-217 -us 
-278 
-309 

-340 
-371 
-402 
-433 
-464 

-541 

-619 
-773 
-928 

- 
Topog 
raphy 
and 

iomper 
sation 

C 
C 
C 

0 
C 
0 
c 
0 
C 

a 
a 

a 
a 

a 
a 

C 
E 

0 
0 
E 
0 
a 
a 
a 
a 
a 
a 

a 
a 
a 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

-1 
-1 
-1 

Correction lor elevation of station 
~~ ~ 

Above compartment 
- 
;,OM 
feat - 

I 
I 
( 
( 
( 
I 
I 
I 
I 
I 
I 
( 
I 
( 
( 
( 

( 
( 
I 
( 
c 
( 
( 
( 
( 
( 
( 

C 
C 
C 
C 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

Q 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

- 
O,M 
feat 
- 

I 
I 
I 
( 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
( 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
( 
L 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
Q 
- 

__ 
15,W 
feet 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

n 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 1/ 0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

- 
0,W 
feet 
- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

- 
i,m 
feet 
- 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
- 

Below compartment 

0 
-1 - 

1 See explanation on pp. 67 and 73, 
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Mean elevation 
of compartment 

Table 10.-SPECIAL BO WIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETERS LContinued 

- 
Topog- 
raphy 

Zone 10 

[Inner radius, 1051’30”; outer radius, 10~44’. 6 compartments1 

1 ’ Correction tor- 

-830 
-588 
-546 
-504 
-482 
-420 
-378 
-336 
-294 
-252 
-210 
-189 
-168 
-147 
-126 
-105 
-84 
-63 
-42 
-21 

0 

0 
+6 

+11 
4-17 +a 
+28 
+34 
+40 
+48 
4-61 

+57 
+I14 
4-171 +m +a4 
+341 
+398 
+455 
+512 
+sBs 
+em 
-2 
+739 
+795 
$852 

+w 

:ompen 
sation 

+I. 281 
+I, 158 
+I, 051 +w 

+841 
+736 
+a31 
+589 
+547 
+Mw +- 
+a1 
+379 
+337 
+295 
+252 
+210 
+I89 
+I68 
+117 
+I28 
+I05 
+84 
+63 +a 
+21 

0 

0 
-8 

-11 
-17 
-23 

-23 
-34 
-40 
-46 
-61 

- 57 
-114 
-171 
-228 
-!2s 

-342 
-399 
-456 
-513 
-569 

-628 
-684 
-741 
-797 
-854 

-896 

-1,138 
-1,423 
-1,707 
- 

+3 
+3 
+2 
+2 
+2 
+2 
+1 
+1 
+1 
+1 
+I 
+I  
+I 
+I 

+l! 

0 
0 
C 
0 
c 
c 
c 
C 
C 
c 
E 

C 
C 
c 
c 
c 
c 
E 
C 

- c  
0 

E 
C 
C 

-1 
-1 

-1 
-1 
-1 
-1 
-1 

-1 
-2 
-2 
-2 
-2 

-2 

-2 
-3 
-3 - 

Correction for elevation of station 

Above eompartment 
- 
i.000 
feet 
- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

I 

00001500( 
fiat i e t  

-I- 
O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

:I 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 -  
0 
0 

0 

0 
0 
0 

- 
$2 
- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

- 

Below compartment 
- 
0,W 
feet 
- 

0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
- 

0 1  :I 0 

0 
0 
0 

- 
25,000 
feet - 

0 
--I 

1 E%e arplanation on pp. 67 and 73. 
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Mean elevation 
of compartment 

Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETERS '-Continued 

zone 9 

- 
T~~~ 

[Inner radius, 1 0 O W ;  outer radius, 1 4 W .  4 mmpartmenta] 
I 

Fathoms: 
-6,000 --._-- 
-5,500 ..__-- 
-5,000 ._---- 
-4,500.- -__-  
-4.000 _ _ _ _ _ _  
-3,500 _ _ _ _ _ _  

I correction ior- 

-2238 
-2050 
-1,864 
-1.678 
-1,491 
-1,305 

-3,000 _ _ _ _ _ _  
-2,800 _ _ _ _ _ _  
-2,600 _ _ _ _ _ _  
-2,400..-:.. 
-2,200 _ _ _ _ _ _  

-1,118 
-1,044 
-970 
-895 
-821 

11,000 _ _ _ _ - _  ~ 

12,000 _ _ _ _ _ _ _  
13,000. _ _ _ _ _ _  
14,000 _ _ _ _ _ _ _  
16.000 _ _ _ _ _ _ _  

-746 
-672 
7597 
-522 
-448 

-373 
-336 
-298 
-261 
-2% 

- 186 
-149 
-112 
-75 
-37 
0 

0 
+lo 
+20 
+30 
+40 

+50 
+e1 
+71 
+81 
+91 

+lo1 
+XU 
+303 
+4M 
+wtl 

+l. 112 
+1,212 
+1.313 
4-1.414 
4-1.516 

- 

ompen 
sation 

- 
t2,243 
t2.056 
tl. 870 
tl, 683 tl. 496 
tL309 

tl, 122 
t1.047 
+9n 
+8% 
+81 

+748 
+674 
+599 
+524 
+449 
+374 
+337 +m 
+262 
+225 

4-187 
4-149 
+112 
+75 
+37 

0 

0 - 10 
-20 
-30 
-40 

-50 
-61 
-71 
-81 
-91 

-101 
-203 -m 
-405 
-XI7 

-808 
-708 
-810 
-912 

-1,013 
-1,115 
-1,218 
-1,317 
-1.418 
- 1 , m  
-1,773 
-2,028 
-5 632 
-8,037 

- 
ropoe 
raphy 
and 

ompen 
Bation 
- 

+7 
+6 
+6 
+5 
+5 
+4 

$3 
$3 
+3 
+3 
+2 

+2 
+2 
+2 
+2 
+1 

+1 
+1 
+I 
+1 
+1 

+A 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
-1 
- 1  
-1 
- 1  

-i 
-i 
- 2  
-i 
-3 
-3 
- 4  
-4 
-4 
- 4  
-! 

a 

-! -, 
--I 

Correction for elevation of station 

Above mmpartment 
- 
,000 
'eet 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
0 
0 
0 

- 
3,m 
feet 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 

- 
A? - 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

a 

a 

a - 

- 
O W  
mt 
- 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

B 
0 

0 
0 
0 
0 

0 
C 
C 
E 
c 
c 
E 
c 

a 

a 

0 

- 

Below compartment 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 

0 
0 
0 
0 
0 - 

I See explanation on pp. 67 and 73. 
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Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLESDEPTH 

OF COMPENSATION, 96 KILOMETERS '-Continued 

5,000 
feat 

0 
0 

0 

Mean elevation 
of compartment 

w,oo 
feet 

-- 

0 0  
0 0  

0 0  
0 0  
0 0  

0 0  

0 0  
0 0  
0 0  
0 0  
0 ' 0  

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  

0 0  
0 0  

0 0  
0 0  

0 0  
0 0  
O D  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  

n o  

n o  

o n  

Fathoms: 
-6,000....-. 
-6,500 
-5,000. ~ 

-4,300.. 
-4,000....-. 
-3,500. - - 
-3,000,. 
- 2 , m  _____.  
-2,600 -_-_-. 
-2.400 
-2,200 

Zone 8 
[Inner radius. l4%9': outer radius, 20°41'. 4 mmpartments] 

Correction for elevation of station 

- - 
Correction for- - 

TOW& 
w h y  

- 
-4,252 
-3.898 
-3.544 
-3.190 
-2 836 
-2,482 

-2 128 
-1,885 
-1,844 
-1.702 
-1,561 

-1,418 
-1.277 
-1,135 

-9?3 
-851 

- 10 
-039 
-Ma 
-496 
-426 

-355 -- 2ai 
-213 
-142 
-71 

0 

0 
+19 
+38 
+58 
+77 

+BB 
4-115 
+la5 
+1M 
+ I n  

+I92 
4 E s  
+a76 
+768 
+981 

+I. 153 
+I. w 
+I, 537 
+I, 729 
+I. 921 
+2 113 
+2 3a6 
f 2  497 
+2 889 
+2 881 
+a 361 
+a. 841 
-Me00 
+4 759 

- 

:ompen 
sation 

- 
-287 
+3,912 
+3.557 
+3.101 
+2 846 
+5 481 

+5 135 
+I, 992 

+I, cw 
+I, 423 
+ I ,  281 
+1,13R 
+996 
+a54 
+712 
+MI 
4-570 
+4m 
+m 
+3* 

$::E 

$2 
+7; 

0 - 10 
--33 
--(is 
-77 

-ea 
-115 
-l35 
-1M 
-174 

-193 -a 
-578 
-771 -w 

-1,157 
-1. W 
-1 542 
-1,735 
-1.927 
-2,120 
-2 313 
-2 505 
-2 898 
-2 BB) 

-3.372 
-a gY -e 816 
-4 776 -- 

- 
ropog 
w h y  
and 

omper 
sation 
- 

+la 

+I1 
+lo 
+9 

+7 
+7 
+6 
+6 
+5 

+5 
+4 
+4 
t 3  
+3 

+2 + 
+2 
+2 
+1 

+1 
+1 
+1 

0 

0 
0 
0 
0 
0 

0 
0 

. o  
0 

-1 

-1 
-1 
-2 
-3 
-3 

-4 
-4 
-5  
-6 
-6 
-7 
-8 
-8 
-9 
-9 

-11 
-12 
-15 
-17 

+14 
+13 

+:, 

Above compartment 
- 

- 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
@ 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 

- 

!wY 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

n 

- 

- 
i,wo 
feet 
- 

0 

0 
0 
0 
0 
0 
0 
0 
.O 
0 
0 
0 

- 0  
0 
0 - 

Below compartment 
- 
0, a9 
feet 
- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 

- 
5.m. 
feat 
c 

0 
0 
0 
0 
0 - 

Sea explanatSon on pp. 67 and 73. 
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Table 10.-SPECIAL BOWIE ISOSTATIC REDU.CTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETERS '-Continued 

Zone Y 
[Inner radius, 20O41'; outer radius. 28'41'. 2 compartments] 

-3,000 _ _ _ _ _ _  
-2,800 ._____ 

-2,400 _ _ _ _ _ _  
-2,200 _ _ _ _ _ _  
-2, Roo __- - - -  

I Correction for- 

-3,869 
-3.611 
-3,354 
-3,096 
-2,838 

I- 

6,000 _.______ 
7,000 -----_-_ 
8, OOO ._______ 
9,ooO ._______ 
10,ooo .__.__. 

Mean elevation 
of wmputment Topog- 

raphy 

+2,097 
+2,446 
+2,795 
+3,145 
+3,494 

I- 

11,ooo .__.__. 
1 2 , m  .._____ 
13, 000 .._____ 
14, 000 .._____ 
15,000 _ _ _ _ _ _ _  
17.wO _ _ _ _ _ _ _  

+3.813 
+4.182 
+4, 542 
i-4.891 
4-5.240 

+&I13 

- 

:ompen 
sation 

- 
t7,763 
4-7.117 
4-6.470 
f5,824 
t5,177 
+4.530 

+3 ,63  
+3,624 
t3,366 
t3.107 
f2 ,  848 

f2 ,  ,590 
+2. 331 
t2.071 
+I, 812 
+I. 

t l ,  294 
fl .  165 
fl.036 
+eoB 
+777 

E: 
+%a 
+259 
+130 

0 

0 
-35 - 70 

-105 
-140 

-175 
-210 
-245 
-m 
-316 

-351 
-701 

-1,052 
-1.403 
-1,753 

-2. lo4 
-2,454 - 2,805 
-3.155 
-3,506 

-3,856 
-4.207 
-4,557 
-4,908 
-5,258 

-6,133 

-7,008 
-8,758 
-10,507 

- 
Topog. 
rwhy  
and 

amper 
sation - 

+m +a += +n +a 
+I7 

+I4 
+13 
+I2 
+11 
+10 

+10 
+9 
+7 
+a 
+5 

i-4 
i-4 + 
+3 
+3 

+Z 
+z 
+I 
+I +: 

0 
0 
0 
0 
0 

0 
-1 
-1 
-1 
-1 

-1 
-2 
-4 
-5 
-0 

-7 
-8 - 10 - 10 

-12 

-13 
-11 
-1.1 
-17 - I8 

-m 
-23 
-a 
-33 

Correction for elevation of station 

Above compartment I Below compartment - 
1,000 
feet - 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
a 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

- 
0,m 
feet 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

5,000 20, 
feet  2 . 2  72 --- 

e 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

+I 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

i 

'5.000 
feet - 

-1 
0 -_ 

18w explanation on pp. 67 and 73. 
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Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETERS '-Continued 

Zona 6 
lInner radius. 28°41': outer radius, 3S058'. 18 compartments] 

Mean elevation 
of compartment 

* - .  , - -  . . 
Correction for- - 

Topae 
raphy 
- 
-1,308 
-1,199 
-1. ow) 
-981 
-871 
-783 

-654 
-611 
-667 
-523 
-w 
-43 - 892 
-349 
-305 
-252 

-218 
-188 
-174 
-1.53 
- 131 
- 109 
-87 
--68 
-U 
-2a 

0 

0 
+a 

+18 +a 
cso 
+3 
+41 
+47 
+53 

+59 
+lis 
+I77 +m +m 
+a 
4-413 
+471 
+532 
+%I 

+ssc +m 
+7@ 
+82i 
+88( 

+I, w 
+I. 181 

1 +1,47( 
+I. 771 

+la 

- 

- 
ampen 
ation 
- 
H, a13 
k1,204 
C1.094 
+886 
+875 
+768 

+657 
+613 
+cdS 

$E 
+350 
+%a +m 
+219 
+I97 
4-175 

4-131 

+1OB 
+87 
+ea 
+44 
+B 

0 

0 
-6 

-12 
-18 
-24 

-30 
-38 
-41 
-47 
-63 

-50 
-118 
-178 -m 
-?a 
-8sB 
-415 
-474 
-634 
-693 

-851 
-711 
-771 
--83c 
-886 

-1.037 

-1,w 
-1.481 
-1. m 

+la8 

- 

+a 
+S 
+4 
+r 
+3 
+3 

$3 +z 
+2 +z 
+2 

+2 
+I 
+I 
+I 

+1 
+1 

0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-1 
-1 
-1 

-1 
-1 
-2 
-1 
-1 

-2 
-1 
-3 
-3 
-3 

-3 

-4 -: 

+a 

+: 

-e 
- 

C m t l o n  for elevation of station 

Above compartment - 
OQ) 
set - 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
- 

- 
),m 
eet 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
- 

- 
i y  
- 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

C 
C 

0 

0 

a 
a 

a 
a 
a 
- 

- 
l,oo( 
Bet 
- 

0 
0 
0 

0 
0 

. O  
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

C 

C 
C 

C 
C 

C 
C 
C 
C e 
c 
c e 

a 

a 

Below compartment - 
5,000 
feet - 

0 
0 

I &explanation on pp. 67 and 73. 
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Table lO.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETEBS '-Continued 

Zone 6 
[Inner radlw aSo68'; outer radius, 61'04'. 16 compartments1 

~ ~- 

Mean elevation 
of compartment 

-4 .m 
-4,000... _ _  
-3,m.-.-. 

Correction for- 

-2.307 
-2,115 
-1,923 
-1,731 
-1.539 
-1,347 

-1,154 
-1,077 
-1.ooO 

-924 
-847 

- 770 
-693 
-616 
-5.39 
-462 

-385 
-347 -m 
-269 
-231 

-192 
-154 
-116 
-77 
-39 

0 

0 
+10 
+21 
4-31 
+a 
4-52 +a 
+73 
+84 
+94 

+lo4 +m 
+313 
4-417 
+52l 

+e28 
+'la0 +a 
+ws 

+Lo12 

4-1.147 
+1,251 
+I. 365 
+l. 459 
+1.683 

+I, 824 

- 
lompen 
sation 

+-2,317 
t2.124 
t1.931 
+I. 738 
t L 5 4 5  
t1.352 

+I. 159 
tl.OR1 
+Loo1 
+927 +w 
+m 
4-698 
i-618 
+MI 
+464 

+388 +w +m +m 
+232 

+1W 
+1M 
+I16 
+77 +s 

0 

0 - 10 
-21 
-31 
-42 
-52 
-63 
-73 
-84 
-94 

- 104 -m 
-314 
-419 
-523 

-628 
-732 
-sa7 
-941 

-1,046 

-1.151 
-1,255 
-1,aeO 
-1.464 
-1,669 

-1.830 

-2, @I 
-2,013 
-3,136 

+lo 
+9 
+S 
+7 
+O 
+6 

+5 
+4 

- +4 
4-3 
+3 

+3 
+3 
+2 
+2 
+2 

+1 
+1 
+1 
+1 
+1 

+: 
a 
0 
0 
0 

a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 

-1 
-1 
-2 
-2 

-2 
-2 
-3 
-3 
-4 

-4 
-4 
-6 
-6 
--B 

-e 
-7 
-9 - i a  

Correction for elevat~on of station 

Above compartment - 
,000 
leet 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

! 

- 

- 

LY - 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

0 

- 

- 
5,001 
feat 
- 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

a 
a 
0 
0 
- 

- 
f@J 
feat - 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

a 
a 
a 
a 
a 

a 

a 
a 
a 
a 
a 
a 

a 

a 
a 
a 
a 

0 

0 
0 

0 

0 

0 
0 

0 

E 
L 
a 

Below compartment - 
,oo( 
feet 
- 

c 
c 
C 
E 
c 
c 
c 
c 
c 
c 
c 
( 

1 
c 
c 
- 
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Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 

OF COMPENSATION, 96 KILOMETERS '-Continued 

zone 4 
[Inner radius, 51%'; outer radius, 72O13'. l2 compartments] 

1 Correction for- 

-3.881 
-3,650 
-3.318 
- 2,987 
-2,655 
-2,324 

-2,m _ - _ _ - -  -1.328 
-1,800 _ _ _ _ _ _  -1.195 
-1,800 .-__-- -1.063 
-1 .m .___-- -930 
-1,200 ._-_-- -7w7 

-064 
-m 
-531 
-465 
-399 

-332 -m 
-199 
-133 
-e5 

0 

0 
+I8 
+36 

+n 
+rm 

+IO8 
+I28 
+I44 
+I62 

+Is0 
+360 
+540 +no +wa 

+m 

+ 3 , m  
+3. tm 
+3.332 
+2. BPB 
+2,m 
+2,333 

+cas 
+800 
+533 
+487 
+a0 

+333 
+287 
+m 
+I34 
+e5 

0 

0 
-18 
-36 
-54 
- 72 

-90 - 103 

- 144 
-183 

-181 
-361 
-542 
-723 
-903 

-1m 

17,Mo _ _ _ _ _ _ _  I i-3.147 I -3,158 I 

4-17 
+IS 
4-14 
+12 
+I1 
+9 

+8 
+7 
+7 
4-6 
+6 

+5 
+5 
+4 
+3 
+3 

+2 
+2 
+2 
+2 
+1 

+I 
+1 
+1 
+1 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

-1 

-1 
-1 
-2 
-3 
-3 

-4 
-5 
-5 
-6 
-6 

-1 
-8 
-8 
-9 
--8 

-11 

-13 
-16 
-18 

Correction for elevation of station 

Above cornpartmeat 
- 
00 
et 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
- 

- 

E 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
- 

- 
5,m 
feat 
- 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

. o  
- 0  

0 - 

- 

22 
- 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

a 
0 
0 

- 

- 
,m 
feet 
- 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

.o  - 

Below wmpartment 
- 
0,m 
feet 
- 

0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

- 
25,m 
feet 

0 
0 - 

1 Bes &"on on 99.01 and 7& 
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Table 10.-SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-DEPTH 
OF COMPENSATION, 96 KILOMETERS -Continued 

Zone S 
&mer radiua, 72013’; outer radius, 105°68’. 10 compartments] 

Mean elevation 
of compartment 

1 Correction for- 

~ ~ ~ ~ g -  
w h y  

Fathoms: 
-6,000 _____. 
-5,500 _ _ _ _ _  ~ 

-5.000 _ _ _ _ _ _  
-4,500. _ _ _ _ _  
-4,000 _ _ _ _ _ _  
-3,500. ____. 

I- 

-6.288 
-5,763 
-6,239 
-4.716 
-4,193 
-3,689 

-3 000 _ _ _ _ _ _  
-2:8@J _ _ _ _ _ _  
-2,600.-. _ _ _  
-2,400 _ _ _ _ _ _  
-2,200.-.--- 

-3,145 
-2,936 
-2,726 

’ -2,516 
-2,307 

-2000...--. 

-1,600 _.____ 
-1,400 _ _ _ _ _ _  
-1:m _ _ - _ - -  

-1,200 ____._ 

-1,ooo __-._. 
-900 _______. -m ._______ 
-700 _ _ _ _ _ _ _ _  
-m _ _ _ _ _ _ _ _  

:ompen 
sation 

-2.097 
-1.w 
-1,678 
-1,468 
-1,258 

-1,048 
-944 
-838 
-734 
-629 

+6,312 
+e, 787 
4-5.261 
+4,735 
+& 210 
+ 3 , w  

+a, 158 
+%e47 

St 2; 
$%E 
+2,316 

+I, 884 
+1,474 
+I. 283 

+I. 003 
+e48 
+a2 
+737 
+831 
4-526 
4-421 
+316 
+211 
+IC6 

0 

0 
-2s 
-57 -a 

-114 

-142 
-171 
-200 
-ne 
-257 

-285 
-570 
- a 5  

-1.140 
-1.425 

-1.710 
-1,995 
-2.280 
-1 565 
-% 850 
-3.135 
-3.420 
-3,705 
-3,880 
-4,275 

-4.987 

-6,698 
-7,121 
-8, 644 - 

1 Bee explanation on pp. 67 and 73. 

+a 
+E +le 
+I7 
+16 

+13 
+I1 
+I1 +lo 
+9 

+8 
+7 
+e 
+e 
+5 

+4 
+4 
+3 
+3 
+2 

+2 
+1 
+1 

0 

0 
0 
0 
0 
0 

0 
-1 
-1 
-1 
-1 

-1 
-2 
-3 
-4 
-6 

-6 
-7 
-8 
-9 - 10 

-11 
-12 - 13 - 14 - 15 

- 18 

-24 
-!a 

+24 

+: 

-m 

- 
Correction for elevatlon of station 

Above compartment 
- 

G - 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
a 
a 
a 
a 
a 
0 
C 
C 
C 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

- 
),@I 
.eet - 

0 
‘0  

0 
0 

‘ 0  

0 
0 
0 

C 

C 
c 
C 
c 
( 
( 
( 
e 
L 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

a 

a 

a 

n 

- 

- 

E - 

(I 
0 
a 
a 
C 
c 
4 
c 
e 
e 
c 
( 
e 
( 

( 
( 
( 
( 
L 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

- 
o,a 
feet - 

c 
c 
( 
( 
( 
( 
( 

( 
( 
( 
( 
( 

( 
( 
( 
( 
c 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
E 
0 
0 
0 
0 
0 

a 
a 
a 

Below compartment - 
G - 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

8 
0 
0 - 

- 
p 
.eet 
- 

0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

25,000 
feet - 

0 
0 - 
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Table 10.-SPECIAL BOWIE ISOSTATIC RED 

OF COMPENSATION, 96 KILOMET 

Mean elevation 
of compartment 

Fathoms: 
-0,000 _ _ _ _ _ _  
-5,500. ____. 
-5,000 _----. 
-4,500. 
-4.m 
-3,500 

-2,w __---. 
-2,600 _ _ _ _ _ _  
-2,400 _ _ _ _ _ _  
-2.200 _____.  

-2,000-. ~ 

-1,800 _ _ _ _ _ _  
-1.m. - 
-1,400. - ~ _ _ _  
-1,200- - ~ -_. 

-1,000 _____. 
-900 
-800 .___ --_. 
-700 .___ _-_. 
-600 _._____. 

-a,m 

Feet: 

17,m _ _ _ _ _ _ _  

JCTION TABLES-DEPTH 
ERS ]-Continued 

zone 9 
brier radius, 1CW48'; mter radius, 150056'. 0 compartments] 

Correction for- 

Topog- 
raphy 

- 
-8,573 
-7, e59 
-7.140 
-6,432 
-5.718 
-5.004 

-4,288 
-4,003 
-3.717 
-3,432 
-3,140 

-2,860 
-2,574 
-2,288 
-2,002 
-1,717 

-1,430 
-1.28'1 
-1,144 
-1,001 

-E% 

-715 
-572 
- 4 B  
-288 
-143 

0 

0 
+39 
+78 

+iia 
+la 

+1Q4 
+232 
+z11 
$310 
+349 

+387 

4-1.162 
t l .  550 
tl.937 

t2.324 
4-2 712 
t 3 . m  
t3.486 
t3,873 

t4.m 
t C  648 
t5.035 
t5,422 
t5.808 

t6.777 

t7.744 
t9.678 
-11,012 

+ n 5  

romper 
sation 

- 
ts. BOB 
t7,882 
t7,175 
t6,458 
t5,741 
t 5 ,  ow 
i-4 JOB 
t4.019 
t3.732 
t 3 .  446 
t3.158 

tl, 871 
t 2 . m  
t 2  287 
t 2 .  010 
t 1 . m  

tl. 435 
tl. 282 
+I. 149 
t1.m 

+a01 

+718 
i-574 
+431 
+ a 7  
+1H 

0 

0 
-39 
-78 

-110 
-156 

-194 
-233 -ma 
-311 
-350 

-989 
-778 

-1,167 
-1,558 
-1.944 

-2 33a 
-2 722 
-3,110 
-3.499 
-3.887 

-I ,  
-5.053 
-4442 
-5. €30 

-6,801 

-7.771 
-0,712 
.11,651 

-1 270 

- 
ropog- 
w h y  
and 

ompen 
sation 
-- 

4-36 
+39 
+29 
+I 
+23 +a 
+17 
+10 
4-16 
+IS 
+I2 

+I1 
+IO 
+9 
+E 
+6 

+5 
+5 
+5 
+4 
+3 

+3 
i - 2  
+2 
+1 
+1 

0 

0 
0 
0 
0 
0 

0 
-1 
-1 
-1 
-1 

-a 
-a 
-5 
-0 
-7 

-9 
-10 
-11 
-13 
-14 

-10 
-17 
-18 

-21 

-24 

-27 
-34 
-39 

-m 

Correction for elevation of station 

Above compartment - 
',ooo 
reat - 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0. 

0 
0 
0 
- 

- 
E - 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

- 
5,m 
feet - 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
- 

- 

feet - 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

. o  
0 
0 

- 

- 
'.000 
reat - 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 - 

Below compartment 
- 
0,m 
feet - 

0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
- 

0 
0 
0 

I 8ee explanation on pp. 07 and 75. 
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Table 10.-SPECIAL BOWIE ISOSTAT 
OF COMPENSATION, 96 gl 

Mean elevation 
of compartment 

C REDUCTION TABLES-DEPTH 
.OMETERS *-Continued 

Zone 1 

[Inner radius, 150O58’; outer radius, IW. 1 compartment] 

Correction for- 

-9,658 
-8,854 
-8,050 
-7. U8 
-6,441 
-5,637 

-4,832 
-4,510 
-4# 188 
-3,886 
-3, 544 

-3, m 
-2,900 
-2,578 
-2.256 
-1,934 

-1,611 
-1,450 
-1,289 
-1,128 

-967 

-m 
-645 
-483 
-323 
-161 

a 

0 
+44 
+87 

+I31 
4-175 

+Zl8 
+262 
+3M 
+34e 
+393 

+438 
+a73 

4-1.308 
+I. 74t 
+2,18i 

+2,61E 
+3,05: 
4-3.491 
+3,9B 
+4.36( 

+4, SrN 
+5, 23f 
+5,6Z 
+6, la! 
+e. M 
+7,63! 

+s. 7% 
+lo. 90: 
+13.08: 

impen. 
iation 

t9.699 
t8.891 
t8. on3 
k7.276 
16,467 
15. BBo 

k4.851 
b4,528 
l-4#205 
b3,881 
t3.558 

k3-235 
t2 ,Ql l  
k2, XB 
tz,  254 
tl. 941 

tl. 617 
t l ,  458 
t l ,  284 
t l .  132 

+971 

+so9 
+647 +a 
+324 
+162 

0 

0 
-44 
-87 

-131 
-175 

-219 
-263 
-307 
-350 
-395 

-438 
-878 

-1,314 
-1.752 
-2,180 

-2.62€ 
-3.088 
-3.504 
-3.941 
-4,381 

-4,81E 
-5.25: 
-5.692 
-6.1X 
-6, w 
-7.68: 

-8.75: 
-10,941 
-xi12 

- 
‘opog- 
aphy 
and 
)mpen 
iation 

4-41 
+37 
+33 
4-30 

+a 

+I8 
3-11 
+I5 

+13 
+I1 
+10 

+e 
+? 

+E 
+f 
+L 
+4 
+4 

+i +: +: 
+I  

+m 

+ 19 

$14 

+i 
( 
( 
I 
I 
I 

- - - - - 
- - - 
-1 - 
- I1 
-1 
-1 
-1 
-1 

-1 
-1  
-a  
-2 
-2 

-2 

-3 
-3 
-4 

Correction for elevation of station 

Above compartment 
- 
000 
?et 
- 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

a 

a 
a 

0 
0 

C 
0 
0 
C 
C 

c 
c 
c 
c 
( 

( 
( 
( 
( 
( 

( 
( 
( 
( 
( 

( 

I 
( 
( - 

- 
,000 
w t  - 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 
a 
a 
a 
0 
0 
0 
0 

c 
c 
( 

- 

Below compartment - 
1,000 
‘bet 

0 
0 

I Bee explanation on pp. 87 and 73. 



PART 1V.-DETERMINATION OF THE GEOID FROM 
GRAVITY ANOMALIES 

STOKES’ FUNCTIONS 

The process for determining the form of the geoid from a knowledge 
of gravity anomalies waslgiven in 1849 by Stokes.’ The process 
required a knowledge of gravity over the earth. When Stokes wrote, 
such knowledge was almost entirely lacking, but now we may look 
forward to the time when knowledge su5cient to be of real value will 
be available in the comparatively new future. In the meantime it is 
of some interest to supply the gaps in our knowledge by hypothesis 
and conjecture, as Hirvonen has doma 

Stokes’ proof was based on the assumption that the variation in 
gravity over the surface of the earth could be expressed in terms of 
spherical harmonics with sufficient accuracy, either by a finite number 
of terms or by a convergent series. The connection between the 
elevation (or depression) of the geoid and the anomalies was obtained 
by a transformation of the series concerned into a definite integral 
that could be evaluated by mechanical quadrature. Doubts as to 
the convergence of the series affected the validity of the methods. I t  
has since been shown by various writers a that the_ proof can be given 
without resort to s herical harmonics. Some of these writers have 

Stokes and have shown that their effect is not such as to impair the 
usefulness of the theorem under present conditions. If and when our 

avity becomes more complete and more precise, it 
will knowledr dou tless Of r e possible to derive a more accurate-and more com- 
plicated-form of the theorem. 

In Stokes’ treatment the same flattening is in effect subtracted 
both from the geoid and the spheroid of reference, leaving the latter a 
sphere, if the spheroid is one of revolution. The radius of the sphere 
is taken as a, which is the mean radius of the spheroid, and the mean 
value of gravity over the sphere is taken as G. The inherent accuracy 
of the process is not such as requires precise definition of the kind of 
mean values meant by a and (3. 

Let the gravity anomaly reduced to the geoid be.denoted by Ag, 
Assume that Ag may be expressed in the form 

investigated the e i4? ect of the simplifying assumptions adopted by 

where the v’s are surface spherical harmonics of the most genera1 
sort, the degree being indicated by the subscript. This means that 

1 0. 0 . 8 t o k a  On the Variation of Gravity at the Burram of the Earth. Transactions of the Cam- 
brid e Phtlosophieal W W ,  Vol. Vm, p. 07’& or Mathematical and Physical Papers, Camhridge @=- 

94. A. &onen. ’ The Continental Undnlatlons of the h i d .  Vergflentllchane des plnntschen OeOdB- 
vel. II 188a, p M1 

Matemstioo di Palanno. Vol. 61 (1927) 

Oulaufla Bdtr&e sur 080physR Vol. 29 (18a1). p. llyL 
LIdebon and Matldn. Dis 8t&e&& konnel in der Qeodasfe als L&ung einer Randwertaufgahe. 

101 
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the v’s are functions of the required kind of the latitude and lon ‘tude 

and a v of high degree may be a highly complicated affair. Stokes 
showed that, regardless of the complexity of the v’s, the geoid eleva- 
tion, H,  at the given latitude and longitude for which the v’s are taken 
is given by 

of a point on the geoid; the v’s increase in complexity with the f egree, 

J 

The harmonic terms of degree zero and unity are missing from 
both (38) and (39). The term of order zero is made to disappear by 
adding a constant correction to the Ag’s, if necessary. The term of 
order unity should vanish of itself, as Stokes proved. This term 
represents merely a displacement of the origin\with respect to the 
center of gravity. Equations (38) and (39) are convenient in theoreti- 
cal investigations, but would be impossible to apply in practice, 
because of the enormous number of terms needed to represent gravity 
on the geoid, even in a very generalized fashion. Stokes transformed 
eauation (39) into 

The subscript w indicates integration over the entire solid angle 4s 
of the unit sphere and dw is an element of solid angle on that sphere. 
The value of Ag is the value corresponding to the particular position 
of the element dw; $ is the angular distance of this element from the 
point for which His to be calculated, and 

-3 COS # log, sin 2 + sin2 3 ( *  *)I 
The inhividual terms of f($) have no special geometrical or me- 
chanical meaning. They must be thought of simply as the results 
of integration and other mathematical transformations. The sphere 
may be divided into elements dw in whatever manner may be most 
convenient. The integration indicated by $u is intrinsically a double 
or surface integration. In practice this mtegration becomes a finite 
summation of small elements. 

Even if harmonic terms of degree zero and unity had somehow 
crept into the expression for Ag, the resulting values Of H obtamed 
from (40) will be the same as if these terms were missmg. Illustra- 
tions of this fact will be found in the numerical examples t6at.follow. 
The H’s obtained from (40) refer to the spheroid of the shape implied 
by the formula for theoretical gravity from which the Ag’s were 
obtained. 

It is chiefly the ellipticity that is involved, for the assumed value 
of the linear dimensions hardly affects the formula for theoretical 
gravity and Stokes’ formula does not in any practical way serve to 
determine the absolute linear dimensions of the geoid. If the for- 
mula for theoretical gravity has a longitude term, so that the ellipsoid 
has three unequal axes; that is, if the coefficient of sin2 2+ in the 
formula for the theoretical gravity im lies a s heroid that IS not an 

of the gravity formula. 
exact ellipsoid, still in all c a m  the va P B  ues of refer to the spheroid 
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If the free-air reduction is used, it is assumed that this reduction 
adequately reduces the values of gravity from the place of observa- 
tion to the corresponding point on the actual geoid; the values of H 
therefore correspond to the elevations of the a c t 4  geoid above the 
spheroid of reference implied by the gravity formula. 

If the complete isostatic reduction, including both AI and A2g is 

the compensated eoid above the spheroid. 

mything, the values of H would correspond to. 
Furthermore the fact that harmonic terms of order unity do not 

affect the H’s means that the H’s are referred to this spheroid so 
placed that its center coincides with the center of gravlty of the 
earth. Stokes’ formula will not give Hs referred to a spheroid in 
any other position. - 

applied, the values of H therefore correspond to the e f evations of 

If the direct e E ect A1g alone were used, it is not clear.what, if 

If we wnte for the element of solid angle dw 
&=sin d+ da 

where a is an azimuthal angle at the station for which H is to be 
calculated, then we get explicitly from (40) 

The expression f($) sin $ may be denoted by F(+), so that after 
obvious transformations 

2 
$ 1  F($)=cos---sin 2 2  4 &)]I (43) 

In practice the indicated integrations would be made as summa- 
tions and in such cases! particular1 where ideal cases are considered 
or the gaps in observation are flle$by h pothesis or conjecture, it is 

zone bounded by the circles of radii and $2. For computing this 
mean d u e  it is convenient to have the value of a(+) which is defined 

convement fo have the mean value of liy (+)=f(+) sin + over a given 

bY 
@(*I = SF(+)& 

The additive constant of the indefinite integral on the right may 
be taken so that +(+)=O, when $=O. With this stipulation it is 
readily found that 

If we substitute summation for integration and denote by Alg the- 
mean value of the gravity anomaly Ag for the zone between +t and 
#t+l we have for H the value 

H=@k!7[@(+t+J -N*Jl (45) 

Here the summation extends from k=O (i. e., $t=O)  to +t+l=z. 
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_____________I 

Thg functionsf($), F($) and @($) are given on pages 114-1 17 forevery 
degree between $= 10’ and $= 180’ and a t  closer intervals for $<loo. 
The tables are based on those of Schumann,‘ who tabulated these 
functions for every 4’. The interval was narrowed to on6 degree or 
less by interpolation between Schumann’s values and by original 
computation. The inevitable errors in interpolation make the last 
figure of the interpolated values uncertain by a unit  of the final figure. 
Schumann’s +-function differs from the @ used here by an adhtive 
constant of integration equal to 0.5. Since only differences of the 
values of the a’s are used, the same result is obtained whether this 
table or Schumann’s original table is used. It seemed better, however, 
to make 0 and $ vanish together. 

The quantities G and Ag must be in the same unit, but the unit of 
length used for them need not be the same as the unit of length for a 
and H, which must obviously be expressed in terms of the same unit. 
Examples of the use of Stokes’ formula may be found in the works of 
Schumann and Hirvonen previously cited, but. the precautions taken 
by these authors require so much space to explain that i t  does not seem 
desirable to reproduce their work here. Instead, three simple and 
purely hypothetical examples. are given. For simplicity, the first 
two distributions of the gravity anomaly are zonal, that is, sym- 
metrical about a diameter of the terrestrial sphere passing through 
the station on its surface. 

EXAMPLES OF USE OF STOKES’ FUNCTIONS 
EXAMPLE 1 

Suppose the average value-of A,,,g for zones 15O wide to be as given 
in the second column below. The values of the a’s, their differences 
and the products of the hfferences by the corresponding A,g’s are 
given in the columns to the right. 

Computations b y  Stokes’ formula, ezample l a  

+ E 7 3  

* 4, (IHd 

+a 3089 +. 6241 +. 6449 +. 3806 +. lDwI 

-. 1028 
-.3451 -. 3923 
-.3117 -. 1778 

-. 0508 
.m 

--- 

(*b) 

a m  +. Bas9 +. 6241 +. 6449 +. 3806 
+. low) -. 1028 -. 3451 -. 3923 

-. 1778 -. 0508 

-. ai77 

inIPI*P(SWl) -*(+dl 

W.72 
+Z16 +. 10 -. 82 
+I. 38 

+. 82 +. 55 +. 24 +. 38 +. 70 

+l. 21 
+l. 28 

With a=6.37 X loE meters, 8=9.81 X lo6 milligals we get from (45) 
4 Oeoidabstande nach der Formel von Stokes bei scbernatischen Schwerebele ngen. Sitzungsberichte 

der kalslerlichen Akademle der Wlsenschaften in Wien. Mathem.-natura. &sse, Vol. 120. Pt. 11% 
Dec. 1911, p. 1666. 
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6'37x 106~15.73= + 102 meters=elevation of geoid above sphe- 9.81 X lo6 H= 
roid at station ($=O). 

Gravit anomalies are subject to two conditions: 
(1 a) T i e  mean value over the earth should be zero. If this condi- 

tion is not fulfilled, the value of theoretical gravity should be cor- 
rected accordingly by the proper constant amount. However, 
failure to apply such a correction does not alter the values of H 
derived from the uncorrected anomalies, as ma be proved in general 
and as will be verified with the present set of &res .  

( I b )  If we think of the anomalies as loads of surface material, each 
proportional to the amount of the anomaly and applicable to the 
proper element of area, then the center of mass of these surface loads 
should coincide with the center of the terrestrial sphere. A set of 
anomalies that fails to satisfy this condition (within the limits of 
accurac where Stokes' foqnula applies) is simply a mechanical 
impossi&lity. In  more mathematical terms the expansion of the 
gravity anomaly reduced to the geoid in terms of s herical harmonics 
cannot contain harmonics of degree unity. If, towever, a set of 
values is assumed, the expansion of which does contain harmonic 
terms of de ee unity, and if Stokes' formula is applied to such a set 

had been applied to values corrected by dropping the terms of degree 

In the present example the absence of terms of degree unity is 
insured by the assumed zonal distribution (symmetrywith respect 
to the m s )  and by the symmetry with respect to the e uator, the 

constant correction IS needed to satisfy condition (a) and let us 
further compute with the corrected values and note that the value 
of His unaltered. 

Removal of harmonic t&m of degree zero from vduea of Aag, ezample l b  

of values, t T e results obtained will. be the same as if the formula 

points $=Oo and I) =180° being the poles. Let us see 1 ow much 

unity. 

0.988 
.Me 
.707 .sal .m 
.m, 

1. ooo +a 850 
.gge +l.ooO 
.Me +. 795 
.707 +l. a35 
.m -1.205 
.a9 -. 777 

Bum _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  I I . I I I 
Because of the assumed symmetry it is not necessary to consider 

values of $ beyond 90°. To obtain the mean we divide the sum by 
(cos O0-cos goo), or 1 which is the sum of the weights applied to the 
A&%, fvbg 1.70 rmlfigals as the correction to be subtracted from 
each va ue of A d .  We get the following results: 
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Computation b y  Stokes' formula after the removal oj harmonic term of degree zero, 
etample l b  

-1.217 
-1.217 ~. 
-1.616 +. 883 +. 823 

+l. 28 +. 86 +: 32 +. 25 +. 46 

+. 830 +l. 06 +. 792 I +1.18 

The Merences between -0.004 and zero and between 4-15.75 and 
In the second version the value +15.73 are due to omitted decimals. 

of His 
H= 6'37x10'X~5.75=+1~2 9.81 X106 meters, 

agreeing with the previous result to the nearest meter. 
EXAMPLE 2 

($a) Suppose the average value of A,,Q for zone 10' wide to be as 
given in the second column below. The values of the a's, their differ- 
ences and the products of the differences by the corresponding A d ' s  
are given in the columns to the right, that is, the arrangement is the 
same as in the previous example. 

Computation by Stokes' formula with the $junction, example 8a 

*($HI) (!bd 

+o. 2068 0. OMW) 
+.3989 +.#wB 
+.5241 +.3989 
+.6eoB +.ti241 
+.bo78 +.5w 

+.3m +.ma 
+.3808 +. 2063 

--.le% +.om -. 2981 -. 1628 
-ttE 
-.we4 -.2981 -.am -.37e4 -.m -.3928 -.a45 -.a534 -.ma -.nu 
-.mo -.1m 

.m -.ope 
-.m 1 -. c%nl 

-. 073 +. 477 

+l. 399 
+l. 227 +. 192 -. 882 
-1. a!34 

-. 470 -. 016 -. 168 -. 473 -. 484 
.ooo +. 384 +. 207 

+11.322 
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rl 

0 

0 
5 

lo 15 

With the same values of a and G as in example 1, we find from 
(45) 

U H= GXSum = 73.5 meters. 

This example differs from the last in that there is no symmetry 
about #=go". It will be further found that the mean value of 
A d ,  each zone being weighted in proportion to its area, is prac- 
tically zero. This was known in advance, because the example was 
constructed from the formula 

F(rl) 

1. oooo 
1.2185 
1.2146 
L1120 . e410 .m 
.47% 

Ag= 10 P3(2) + 20P4(2) 
where x=cos #, Ag is in milligals and the P's are zonal harmonics. 
The mean values of Ag over the ten-degree zones were taken to the 
nearest milligal in order to obtain the values of A d  as set down. 
This form insures a mean value of zero approximately for A d  and it 
further enables us to check the value of H. By the relation which 
Stokes .found between geoid elevations and gravity anomalies, both 
being expressed as spherical harmonics, we should have at  $=O" 

1 H=a[- 2 3 
a 10 P3(1)+20 -?,(I) 

a- 
= OX 11.67=74.0 meters. 

The difference of half a meter between this result and the one 
previously found is explained by the process of rounding off in taking 
mean values. 

(2b) So far the second example is not very different from the 
first, except that it was constructed to order, so to speak, and that 
the values of A d  lacked symmetry. We shall now illustrate the 
use of the F function with the same values of Amg. For this purpose 
it is necessary to have a mean value of F($) for each zone. The 
values of F are taken for five-degree intervals; the first few of them 
are as follows: 

Functions of $ 
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There are many ways of deriving a mean. value over the zone; the 
following is an easy and, in most cases, a frtlrly accurate way. Take 
the mean of the values at the inner boundary, middle pomt, and outer 
boundary, giving the extreme values (those at the boundaries) only 
half weight. Thus for the zone 0’-10’ we have 

mean value= %[%(I .OOOO + 1.2146) + 1.21651 = 1.16190. 

mean value= K[K(1.2146+0.9410) $1.1 1201 = 1.0949. 
For the zone 10’-20’ 

In this way we get the following: 

Computation by $tokes’ formula with the F function, ezample db 

Milligals +a +32. 53 
+21 +n. Bo 

+7.15 -. 42 + 10 
-2 
-% +2.71 

-11 +7. Bo 

-5.01 
+8 -am 
4-8 -2 89 
+1 -. 09 
-4 -. 89 
-8 -2 70 
-5 -2.76 

A The width of the zone being l O ” = s ~  we have for H 

~a 
18 Q H=- X-XSum=’72.6 meters. 

The difference between this result and the preceding is due mainly 
.to the approximate nature of tho process of finding the mean value 
of F(+). The mean value of F(+) happens to be particularly erro- 
neous in the zone 0’-IO’, which has the largest influence of all the 
zones on the final result. 

$c) The set of values of A,,Q has a mean value of zero and it is 
also “centered”, so t o  speak, about the center of the sphere; that is, 
if we consider the gravity anomalies as surface densities on the sphere 
proportional to their magnitudes, ’the center of gravity of this ideal 
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surface la er will coincide with the center of the sphere. Let us 

set of anomalies off center by adding the terms -5 - 10 cos J.. We 
take the mean value of this distortmg tern1 for the varloils zones, 
add it to the original value o€ A,,,g to obtain new values of Amg, and 
treat these new values in the same way aa the original values.of A& 
were treated in order to obtain the value of H. 

Com.putdtion by Stokes' formula after introduction of jctitioua terms into Ag, 
example Be 

deliberate P y make the mean value different from zero and throw the 

-11 
-7 
-1 
+a +a 
+6 
+1 
-4 
-6 
-5 

0 
+e 
+e 

-14.W +l3.06 
-14.04 4-6.36 
-14.04 -4.04 
-13.18 -15.18 
-1206 -21.06 

-10.73 -21.73 
-9.22 -16.22 
-7.58 -8.M 
-5. a7 -. 87 
-4.13 +3.87 

-2.42 44.58 
-.78 +.22 
+.73 -3.27 

+206 -3.94 
+3.18 -1.82 

+2 70 
+l. !a -. 51 :. 50 
+l. 12 

+2.76 
+ 2 . a  
+l. 04 +. 15 -. 62 

-. 28 .oo -. 13 -. 31 -. ls 
+. 37 +. 68 +. 32 

+11.31 

The sum differs only in the last figure from 11.32, the sum pre- 
viously obtained. This illustrates numerically the fact that a distort- 
ing term of this particular type composed of a constant -5 and a 
displacement of the center of gravity -10 cos J. has no effect on the 
value of H.  

EXAMPLE 3 

(Sa) Gravity anomaly (in milligals) represented by 100 sin J.. 
The mean value for the zone between $=a and J.=@ is 

P R  

loo sin J.dJ. 1oo(cos a-cos 8)-100 sin +(8+a) sin +(b-ol) - - - 
8-a +(8-a) 

- JP 
8-a 

If the width of the zone (=@-a) is loo, we may take 100 sin $ 
for the middle of the zone and afterwards apply the constant factor 

sin +(,T-a)- sin 5' - I which is nearly unity, to the final result. 
+(@-a) 5' in radians 
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+8.7 
4-25.9 
f42.3 

. 4-57.4 
4-70.7 

Computation by Stokes’ formula for “pole” with 
Ag= 100 sin JI milligals, example Sa 

+l. 80 
+I 88 
4-5.30 
+2.11 
-a 75 

-10.42 
-15.88 

-17.51 
-13.50 

-7.68 
-1.49 
+3.23 
+S. 58 
+6.55 

+3.8( 
+l. 66 +. 20 

-54.42 

-1s. 50 

- 

With the values of a and Gpreviously used, we have 
H- - X- X (- 54.42) = - 352.9 meters. 

This result can be checked from Stokes’ relation between the gravity 
anomaly and the geoid elevation, both being expanded into series of 
spherical harmonic terms. Byerly (Fourier’s Series, etc., p. 184), 

‘gives the expansion of 41-2=sin #, where z=cos #, as follows: 

a sin 5’ 
-G n/36 

- 

According to Stokes’ relation the constant term f contributes 
nothing to H. We have seen this illustrated in a previous example. 
There is no term in Pl (x) ; even if it were there, it would not contribute 
anything to H. The other harmonic terms must be divided by a 
number one less than their degree in order to form the series for H. 
This becomes 

“he value of H calculated by Stokes’ functions refers to $=O or x= 1, 
for which all the values of the P’s are unity. For t h s  point 
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By calculating the terms to PI, inclusive to four decimals we get 
H=-354.4 meters. The slight difference from the previous result 
is presumably due to omitted decimals and to the finite width of the 
zones. 

(23) Expression (47) holds good for all values of x, not merely for 
x= 1, i. e., $=O”. It is interesting to apply it to the case where. x=O, 
$=90°, that is, to a point E on the “equator”, if $=O” he considered 
as the pole (see figure). We have for E 

5 
16 P,(O) = - - 1 

2 P2(0) = -- 63 
256 P,(O) = -- 

Then (47) gives 

.]=‘~)(0.1489=151.8 meters. 

rhe value of Ag for a point on the “equator” may be obtained in two 

P 

ways. In the figure let P be the “pole” from which the original values 
of $ were reckoned, EE‘ the “equator”, A any point on the sphere, 
6=EA the quantity bearing the same relation to E RS $=PA bears 
to P and a= LE‘EA. From the figure PE=a and cos #=sin 6 sin a. 

Hence 
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+0.2068 
+.1921 
+.1252 
+.a367 - .m 
--.1272 
-.1753 
-.1915 
-.1764 
-.1355 - .07P3 
--.Ole4 
+.a394 
+.0789 
+.WE7 
+.m 
+ . W O  
+.OB0 

To apply Stokes’ method to calculating H for the point E by the 
use of thef function or the F function, both of which require a knowl- 
edge of the mean value of Ag for a zone of which E is a pole, that is, 
over values of a ranging from 0 to 2r1  we must calculate this mean 
value 

4-0.3238 
+.a66 
+.1874 
+.0525 
-.0716 
- .1W 
-.m0 - .m 
-.1792 
-.1377 -.ow 
--.0191 
+.M96 
+.lo65 
+ .1W 
+.1359 +.- 
+.a60 

+.3631 
- 

where E is the complete elliptic integral of the second kind with 
modulus sin e. It is easily seen that each quadrant between 0 and 
2r  gives the value E; hence the multiplication of - by 4. Tables 
giving values of E for various values of the modulus are readily acces- 
sible. We find the following mean values of E for zones 10’ wide, 
using the same approximate method of obtaining the mean. The 
factor -is constant and may be introduced at  the final stage of the 
calculation. 

50 
l r  

200 
P 

Computation’ by Stokes’ formula for “equator” with h g = l O O  sin +b milligals 

[ E-&y I Mean 

1.566 
1.543 
1.497 
1.431 
1.350 
1.258 
1.184 
1.078 
1.018 
1.018 
1.078 
1.184 
1.258 
1.350 
1.431 
1.497 
1.543 
1.566 

a 200 
Q n  

H=-X- X ($0.3631) = + 150.1 meters. 

The mean values of Ag for a zone having E as its pole can be found 
in another way. The zonal harmonic with P as pole can be expressed 
as a more general (but not the most eneral) spherical harmonic with 

(see reference p. llO), or in other similar treatises; since PE is 90’ there 
is considerable simplification and since only the mean value is wanted 
the presence of certain terms that ultim,ately vanish may be merely 
indicated. 

We have in Byerly’s notation p=cos 90°=Ol so that we may write 

E as pole; the more eneral spherica f harmonic is known as a Lapla- 
cim. The formulas P or the transformation are given in Byerly, p. 211 
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where T (e, 0, CY) represents the terms of the summation in Byerly's 
equation (1) p. 211. This quantity contains as a factor of every 
term the sine or cosine of a or a multiple of CY. Hence the mean 
value of T (e, 0, a) over the range 0 to 2n is zero and by substitution 
in (46) and using the values of P, (0) we may write for the mean 
value of the gravity anomaly a t  a distance 6 from pole E 

or 

The series (48) although too slowly convergent for convenient numeri- 
cal computation, can be made to give the same results for A d  as 
were found from tables of elliptic integrals of the second kind. The 
transformation 4a is equivalent to deriving a series for these integrals, 
modulo sin 0, in terms of the zonal harmonics of cos 8. 

The preceding examples have shown the use of the F(#) and a(#). 
These functions are convenient in ideal cases where-symmetry about 
an axis is assumed, or in cases where the com utation of H is made 

these points as poles can be readily calculated. When the com u- 

the example of Hirvonen and to divide the earth into small com- 
partments bounded by meridians and parallels and to assign once for 
all to each compartment a mean. value of Ag. Then the f function 
is most convenient to use and His obtained by the formula 

for only a few points and the mean values o P A,g for zones h a m g  

tation of H is made for many pomts it is more convenient to fol P ow 

(49) 
a 

H= ~@"($)AmsAW 

Formula (49) is merely (40) with the integration replaced by a 
summation. In (49) AW is the solid angle of a compartment, Amg the 
mean gravity anomaly of the compartment, fm(#) the mean value 
off(+) for the compartment, # being the angular distance of the 
compartment from the point for which H i s  sought. The summation 
covers the entire sphere of solid angle.4n. The dimensions of the 
compartments must be s m d  in companson with #; otherwise it will 
be impracticable to obtain a satisfactory mean value f,(#). For 
small values of #,f(#) is very lar e; it should therefore be taken only 

In  practice this will mean that within a circle of radius depending 
on the size of the compartment the use of the f function and of p r e  
assigned compartments must be abandoned and the F(#) or the 

in connection with a very small e 9 ement of area Aw. 

6- Acwrding to Adams Smithsonian Mathematical Formulea and Tables of Elliptic Functions (form& 

6 See relerenca on p. 101. 
9.064). the transformatiok fs due to Hargrsavas, MBSSenger of Mathematics, Vol. 28 (18971, p. 89. 
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@(#) used instead for this part of the summation. The circle wil l  
cut across the compartments bounded by meridians and parallels, 
leaving compartments of irregular shape; these must be specially 
treated. For details of the precautions to be taken reference may be 
made to Hirvonen’s work. It may be remarked, however, that the 
region in the immediate vicinity of the point for which H is sought 
should be treated with especial care in prder that the summation (49) 
may be a reasonably good appro.+ation to the value of the surface 
integral required by the strict application of Stokes’ formula. The 
small discrepancies noted in the examples previously given between 
different ways of treating the same data are due mainly to the finite 
width of the zones and the rapid variation even of F(+) for small 
values of J.. - 

I n  reading Hirvonen note that his S(+) is twice thef(+) here used. 

4-149 
4-113 
+loo 
+90 
4-83 
4-78 

Table 11.-FUNCTIONS USED IN CONNECTION WITH STOKES’ 
FORMULAS 

F(+)-${eosec$+1-6 sing- 2 5 cos 4-3 00s 9 log. (sin3+sm + . $)}sin$ 

~C+)--~F;-: {mSwt+i-eSin$- 5 WS 1-3 Ws +log. (sill$+sin$)} 

*(+)-sJ F ( + ) d + - l {  2 14-4 sing-cos 2 +-6sina*-Lin~+--%in~ 2 4  2 +log. (sin:+sin$)} 

m 
+581.61 
+294.00 
4-197.89 
4-149.71 
4-120.72 

.6 _ _ _ _ _ _ _ _ _  

.7 __._____- 

.E _______._ 

.Q __- -___-_  
1.0 ___._____ 
1.1 _ _ _ _ _ _ _ _ _  
1.2 _ _ _ _ _ _ _ _ _  
1.3. __._____ 
1.4 _ _ _ _ _ _ _ _ _  
1.5 _ _ _ _ _ _ _ _ _  

+Lo813 
+l. 0686 
+1.0756 
+Lo822 
+Lo885 

4-1.0845 
+1.1003 
+1.1058 
+1.1111 
+1.1162 

+73 
+70 
+66 
+e3 
+60 

+58 
+55 
+53 
+51 
+50 

+47 
4-46 
+44 
1-43 - 

4-192 

+162 
+I37 
+113 
+94 
+75 

+59 
+43 
+27 
+I5 
+2 

-11 
-!u 
-33 
-44 
-54 

-138 

1.6 ___-__---  
1.7 _._______ 
1.8 .________ 
1.9 ..____--- 
2.0 _ _ _ _ _ _ _ _ _  

+l. 1212 
+1.1259 
+1.1305 
+l. 1349 
+1.1392 

+lOl.  35 
+87.47 
+77.04 +a. 90 
$62.37 

+57.01 
4-52.54 +a. 74 
+rt. 48 
+42.64 

+40. I5 
+37.95 
+35.99 
+34.23 
+32.64 

+26.58 
+22.44 
+19.46 
4-17.20 
+15.41 

+13. gS 
+12.75 
+11.74 
+lo. 88 
+lo. loo 

+a432 
+E. 838 
+E. 3M 

+7.392 
+e. 894 

+7.827 

2.5 _ _ _ _ _ _ _ _ _  
3.0. _ _ _ _ _ _ _  
3.5 _______.. 
4.0 _ _ _ _ _ _ _ _ _  
4.5 ___-_----  
5.0 .________ 
5.5 _ _ _ _ _ _ _ _ _  
6.0 _ _ _ _ _ _ _ _ _  
6.5 _ _ _ _ _ _ _ _ _  
7.0 _ _ _ _ _ _ _ _ _  

-2899 
-1937 

4-1.1584 
4-1.1746 
+1.1&?3 
+1.1996 
+1.2090 

4-1.2165 
+1.2224 
+1.2267 
+1.2294 
+1.2309 

-1388 
-1C43 
-814 
-653 
-536 

-447 
-380 
-326 
-2a4 
-249 

-220 - 196 
-176 
-159 
-m 

-179 
-145 

-121 

- 76 

-594 
-532 
-479 
-435 
-398 
-701 

0. OMW +. 0018 +. 0035 +. 0053 +. OM1 +. oow) 
+. 0108 +. 0127 +. 0146 +. 0164 +. 0183 

+. 0202 +. ml +. ouo +.om +. 0279 

+. 0298 +. 0318 +. 0338 
i. 0358 +. 0378 

+. 0478 +. 0580 +. 0683 +. 0787 

+. 0998 +. 1105 +. 1212 +. 1319 +. 1428 

+. 1534 +. 1641 

+. 1862 +. 

+. o89a 

$: E 

- 
d 

+18 
+17 
4-18 
+18 
+19 
+18 

+19 
+19 
4-18 
+19 
+19 
+19 
+19 
+20 
+19 
+20 

+19 
+20 

i m  
+100 
+102 
+103 
+101 
4-105 
+106 
+1W 
+1W 
+107 
4-107 
+loa 

+107 

+1W 
+lOe 
+212 

+m 

$% 

‘Sea footnote p. 101; 



+l. #M8 
+1.1834 
+l. 1627 
+l. 1388 
+l. 1120 

+l. 0828 
+l. 0506 
+l. 0162 +. 8788 +. 9410 

+. 8006 +. 868a +. 8143 
+. 7224 

+. 6748 +. 6256 +. 6757 +. 62-m +. 473.5 

+. 4216 +. 3691 +. 3163 +. 2632 +. 2100 

+. 1668 +. 1037 +. 0507 -. Oao -. 0543 
-. 1061 -. 1574 -. 2080 -. 2579 -. 3070 

-. 3551 -. 4023 -. 4484 -. 4934 -. 6371 

-. 5788 -. 8208 -. 6608 -. 6989 -. 7357 

-. 7710 -. 8047 -. 8367 -. 8671 -. 8957 

-. 9.228 -. 9477 -. 97oQ -. 89u 
-1.0120 

+. 7.590 

d 

-174 -m 
-2.39 
--288 
-294 

-320 
-344 
-3.36 
-386 
-405 

-4!M 
-439 
-453 
-46.9 
-479 

-489 
-499 
-607 
-514 
-520 

1W -- 

-525 
-528 
-531 
-532 
-532 

-531 
-630 
-527 
-523 
-518 

-613 
-508 
-409 
-491 
-481 

-472 
-401 
-460 
-437 
-42.5 

-412 
-388 
-383 
-388 
-363 

-337 
-320 
-304 
-m 

-251 
-232 
-215 
-196 
-178 

-169 
-140 
-121 
-102 
-84 

-me 

+e. 293 
+5.692 
4-6.169 
+c 707 
+4.m 

+ 3 . m  
+3.593 
+3.288 
+ 3 . m  
+2.781 

-t-2.613 
+2.291 
+2. a34 
+l. 891 
+L 709 

+I. 639 
+l. 378 
+l. 228 
+l. 083 

+. 819 +. 697 +. 581 +. 471 +. 388 
+. 287 +. 173 +. 083 -. 003 

-. 161 -. 234 -. 304 -. 371 -. 434 

-. 403 -. 650 -. 603 -. 654 -. 701 

-. 748 -. 788 -. 821 
-. 884 -. 8811 

-. 830 -. 959 
-. BBB 

-1.011 
-1.034 

-1.055 
-1.073 
-1.089 
-L 104 
-1.117 

-1.127 
-1.138 
-1.143 
-1.148 
-1.151 

+. 947 

-. ay 

-601 
-523 
-462 
-410 
-369 

-356 
' -34% 
-279 
-2s -m 
-m 
-207 
-193 
-182 
-170 

-161 
-152 
-143 . -136 
-128 

-122 
-116 
-110 
-105 
-09 

-73 
-70 
-67 
-63 
-69 

-57 ' 

-53 
-51 
-47 
-45 

-42 
-39 
-37 
-34 
-32 -29 

-27 
-25 
-23 
-21 

-I8 - 16 
-15 
-13 
-10 

I% 11 
-3 
-2 

+a= +. 2487 +. 2682 +. 2893 +. 3089 

+. 3281 +. 3467 +. 3647 -+. 3821 +. 3989 

+. 4160 +.mu +. 4450 +. 4.588 +. 4718 

+. 1su) +. 4953 +. 6068 +. 5164 +. 5241 

+. 5319 +. 5388 +. 6448 +. 5488 +. 6640 
+. 5572 +. 5595 +. 56(#1 +. 6613 +. Mx)B 

+. €694 +. 5571 +. 6639 +. SAgS +. 5449 
+. 6391 +. 5325 +. 5251 +. 5169 +. bo78 

+. 4981 +. 4876 +. 4761 +. 4846 +. 4520 

+. 4388 +. 4252 +. 4loB +. 3960 +. a808 
+. 3647 +. 3484 +. 3316 +. ala +. 2970 

+. m +. mi1 +. 24.27 +. 2241 +. 2053 

d - 
+m 
+205 
+201 
+I88 
+le2 

+I86 
+180 
4-174 
+I68 
+la1 

+1M 
4-146 
+138 
4-130 
+122 

4-113 
+I05 
+96 
+87 
+78 

+69 
+@I 
+60 
+42 
+32 

+23 
+13 
2: 

-14 

-23 
-32 
-41 
-49 
-6s 

-66 
-74' 
-82 
-91 
-97 

-106 
-112 
-118 

-131 

-137 
-144 
-118 
-164 
-169 

-183 
-168 
-171 
-175 
-178 

-l8l 
-184 
--188 -m 

-im 

-im 



b I 
-1. oww 
-Lo868 
-1- 1014 
-1.104l 
-1.1010 

-1.1039 
-1.1011 
-1. ow16 
-1.0902 
-1.0821 

-1.079 
-1.0808 - 1.0478 
-1.0331 
-1.0169 

-. 8882 -. 8800 -. 9594 -. 9374 -. 9142 

-. 8881 -. 8840 -. 8372 -. sog3 -. 7801 

-. 7wB 
-.71W -. 8888 -. dMI0 -. 6230 
-. 688L -. bbba -. rn -. eu -. 1wo 
-. 4148 

-. a423 
-. woo 
-. zuo -. 1880 -. lm -. 1288 -. 0016 

-. 0568 -. orw +. 0114 +. 0446 +. 0773 

+. 1093 +. 14a5 +. 1709 +. 2m +. = 
+. 2669 +. 2881 +. aoDL 

-.am 
-.ma 

$:% 

+a 
+46 
+63 
+81 +es 

4-114 
+131 
+I47 
+I62 
4-177 

+192 +m 
+220 
+a2 
+ a 5  

+=7 
+268 +ne 
+% 

+3ar 
4-316 
+323 
+330 +m 

+me 

$342 
+M7 

+3M 
+3b7 

+35l 

+a43 
+339 
+332 
1327 
+320 

+312 
+a +m 
+ a 7  +m 
+288 
+%7. 
+247 
+236 +a 

-1.153 
-1.153 
-1.152 
-1.148 
-1.144 

-1.138 
-1.130 
-1.121 
-1.111 
-LOW 

-1.088 
-1.072 
-1.056 
-1.038 
-1.021 

-1.002 -. 881 -. 960 -. 838 -. 914 

-. a65 -. 839 -. 812 -. 784 

-. 755 -. 728. -. 695 -. ea5 -. 633 

-. 801 -. E08 -. b34 
-.m -. 466 
-. 431 -. 396 -. 360 -. 324 -. 285 
-. 251 -. 214 -. 177 -. 139 -. 101 

-. 063 -. 025 +. 013 +. 051 +. 089 

+. 127 +. 166 +. 201 +. +. 280 
+. 318 +. 368 +. 383 +. 430 +- lgl 

-.Ern 

+a 
4-31 
+30 +a 
+32 

+33 
+M 
+34 
+34 
+35 

+35 I.. 
+36 
+36 
+36 
+37 

+37 
+37 
+38 
+38 
+38 

+38 
+38 
+38 +a 
+38 

+39 
+38 
+38 
+3e 
+38 

+38 
+37 +a 
+37 - += 

+o. 1E83 +. 1672 +. 1490 +. 1288 +. 1088 

+. 0903 +. 0711 +. 0619 +. 0328 +: 0138 

-. OOM) 
-.m -. 04m -. 0802 -. 0781 

-. 0957 -. 1130 -. 1298 -. 1455 -. 1628 

-. 1764 -. 1937 -. 2085 -. 2228 -. 2368 

-. Ea1 -. 2628 -. 2752 -. 2889 -. 2981 

-. 3087 -. 3187 -. 3!281 
-.3369 -. 34b1 
-. 3528 
--.ab@ -. 3858 
-.3714 -. 3764 

-. 3808 -. 3846 -. 3877 -. 3803 -. 3922 

-. 3935 -. 3842 -. 3943 -. 3938 -. 3928 

-. 3911 -. 3889 
-. 3862 -.am -. 3792 

-. 3748 -. 3702 -. a851 -. rn -. 86a4 

-191 
-192 
-192 - 192 
-183 

-1% 
-1% 
-191 
-1w) -m 
-186 
-184 
-182 
-179 
-176 

-173 
-169 
-166 
-161 -m 
-163 
--I@ 
-144 
-139 -m 
-128 
-.1!23 
-117 
-112 
-108 

-loo 
-94 
-88 
-82 
-76 

-69 
-63 
--I 
-50 
-44 

-38 
-31 

- -26 
-19 
-13 

-7 
-1 
1 5  

+10 
4-17 

+E +n 
+33 
+37 
+43 

+47 
+b1 +as 
+81 
+a 

d 



QEOID AND QRAVITY TABLES 117 
Table 11.-FUNCTIONS USED IN CONNECTION WITH STOKES' 

FORMULAS-Continued 

F($)-$ oosec$ t 1-6 sin $-5 cos &-3 cos 0 log. (sin $ t sin, $) } aln 

)-F*-+(d+l-6sinf-S cos $-3 cos & log. (sin$+sinrk 
S f n )  2 2 2 2)) 

W)-f F(w$-+{1+4 sin$-cos $4 s I n ~ * - ~ s i n t & - - 3 s i n ~  & log. (sin:+ slntt 
2 4  2 2) 

+o. 3801 +. 4014 +. 4214 +. 4402 +. 4578 

+. 4740 +. 4880 +. 5028 +. 5149 +. 5250 

+. 5353 +. 5435 +. 6502 +. 5556 +. 5588 

+. 5822 +. 5634 +. 5633 +. 5618 +. 5590 

+. 5548 +. 5493 +. 5425 +. 6344 +. 5251 

+. 5146 +. 5029 +. 4900 +. 4759 +. It#KI 
+. 4446 +. 4274 +. 4093 +. 3902 +. 3702 

+. 3494 +. 3278 +. 3055 +. 2825 +. 2588 

+. 2346 +. 2099 +. 1547 +. 1591 +. 1332 
+. la39 +. 08(# +. o s 7  +. m .oooo 

1 /(&) 
-~ 

4-213 +m 
4-176 
+le2 

+1M) 
4-136 
+I23 
+IO9 
+95 

+82 
+67 
+54 
+40 
+% 

+I2 . 
-1 

-15 
-28 
-42 

-172 
-181 
-191 
-200 -m 

-247 
-252 
-2% - 259 
-263 

-266 
-267 

-269 

$0.504 

+. 612 +. 047 

+. 682 +. 717 +. 751 +. 785 +. 818 

+. 851 +. 831 +. 914 +. 945 +. 975 

+I. 005 
-I-1.034 
-I-1.063 
+l. 091 

+. MO +. 576 

+I. i ia 

4 1. 144 
4-1.170 
+I. 195 
4-1. 219 
+l. u2 
+l. ui5 
+ I .  287 
+1.308 
+l. 328 
+l. 347 

+I. 368 
+1383- 
+I. 400 
+ I .  416 
+ I .  431 

+l. 444 
4-1.457 
4-1.469 
+I. 480 
+I.  480 

+1.m 
+1.m 
+I. 515 
+l. 522 
+l. 528 

t 1 .  ,532 
+I. 535 
+I.  535 
+ I .  540 
t l .  540 

+28 I/ 
+25 I 

+8 
+7 
+7 
.+e 
+4 

+3 
+3 
+2 

0 

-0.3470 
-. 3402 -. 3330 -. 3255 -. 3177 

-. 3096 -. 3012 
-. 2925 -. 2836 -. 2746 
-. 2652 -.m -. 2463 -. 2366 -. 2289 

-. 2171 -. m2 -. 1974 -. 1876 -. 1778 

-. 1680 -. 1584 -. 14m -. 1394 -. 1302 

-. 1211 -. 1122 
-. 1036 -. 0952 -. 0870 

-. 0791 
-. 0715 -. 0842 -. 0672 
-. 0506 

-. 6143 
-.(a83 
-. 0328 -. w277 -. 0230 

-. 0148 
-.0114 
-. oca4 -. M59 

7.0038 -.am -. a l l0  -.am 
' .m 

-. oim 

d 

+a 
+72 
+75 
+78 
+81 

+84 
4-87 
+89 
+91 
+93 

+a 
+95 
+97 
+97 +es 
+m 
+83 
+98 
+88 
4-98 

+96 
+95 
+e5 
+92 
+91 

+89 
+86 +a 
+82 +n 
+76 
+73 
4-70 
+66 +ea 
+eo 
+55 
+51 
+47 +a 
+39 
+34 
+30 
+25 
+21 

+ 16 
+12 
+7 
+3 --____-. 
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APPENDIX.-MISCELLANEOUS TABLES 
Table 12.-DATA TO BE USED IN COMPUTING TEE POTENTIAL OF TEE HAYFORD ZONES 

[Angular radii of zones basad on radius of sphere=0,371.2 km] 

Outer &ius of %one 
0 andB 2 

,, 
0.08474 91230 1 
0.03237 46015 0 

2 20147 0182 
1.10073 6081 

4.20869 2995 
2 10434 64% 

7.44614 9146 
3 . m  4573 

12.30233 337 
6.15116 669 

19. lm 129 
9.55048 w3 

2818588 851 
14.08283 425 

41.43823 872 
a0.71971 936 

M.38926 332 
27.19463 166 

, ,I 

1 IC i 3 n 4  M 
0 37.08887 292 

1 53.9m5 86 
0 MI.97922 8a 

Logarithm 

8.49080 87574 
3.19577 87016 

h OB28 70743 
4.12126 70787 

h m 2  21139 
5. ow39 21183 

hS6750 65975 
5.25647 66020 

5.77556 23579 
5.47453 23023 

5.96!?83 ORZI 
5.66580Omr 

0.1129 80129 
6.63428 80183 

6.COlM 87348 

6.42108 tu383 
63.12006 80464 

6.30288 87283 

0.Sb501 rlzuB 
6.2M6842480 

0.74232 14030 
6.11129 14240 

Bine 

Natural 

a00000 03139 1m 8 
.00000 01609 66303 4 

.m1 om30 2863 

.00000 63386 14314 

.00002 Mo63 1943 

.')ooo1020216972 

.ooMa 60999 4970 

. m 1 8 0 1 9 9  7489 

.m 96433 9523 

.OW02 98210 9763 

,00008 28042 1888 
.oooM 83021 0847 

.ooO13 66519 835 

.00006 82759 9192 

.M)o2oogopoe@a . am10 04620 340 

.oO028 38865 888 

.ooO13 18432 944 

.ooo35 84298 288 

.00017 97149 664 

. m 2 4 8 0 1 5 8 7  

.0002102430 9M 

Cosine 

Logarithm 

10.00000 00000 
10.00000 00000 

la00000 00000 
10.00000 OooOO 
9.99999 99999 

10.00000 OooOO 
9.99999 99997 
9.99999 99099 

9.99999 99991 
9.99999 89897 
9.99999 99981 
9.99999 99995 

9.88899 99900 
9.99999 89880 

9 . m  99912 
9.99999 99978 

9.99999 w 9  
9.99999 m 2  

9.99999 99719 
9.99999 99930 

9.99999 99337 
9.99999 w 

1.00000 00000 
1.00000 00000 

1.00000 00000 
1.00000 00000 

.99999 88888 
1.00000 00000 

.99999 99993 

.99999 BBBOB 

.m m80 

.m 99983 

.99999 99950 

.99999 88988 

.99999 88wll 

.m 99977 

.99999 99353 

.99999 88839 

,99999 98473 
.BBBgg 89618 

Tangent 

Logarithm 

8.49680 87574 

6.02328 76743 
4.12725 70787 

5.30972 21140 
5 . m  21183 

hM7?M) 65978 
5.25647 68021 

6.77556 2(588 
5.47463 23028 

5.86863 07746 
8.66580 07779 

6. 13529 80169 
8.83426 80193 

0.30288 87371 
6.00195 87370 

6.42108 80534 
6.12006 80502 

6.86501 42627 
0 . M  42530 

6.74232 14683 
63.44129 l a  

3. iwn 87616 

Natural 

0.00000 a3139 12808 8 
,00000 01869 66303 4 

.m1 m 2863 

.00000 53366 14314 

.~~ 1944 

.m1 Mo218972 

.ooMa 80986 4979 

.m1 an499 7489 

.ow05 90433 96% 

.00002 88216 9786 

2BM2 1928 
.oooM 83021 0953 

.00013 66819 848 .m 82768 9208 

.ow20 OBOlo 710 

.ooOlO 06620 348 

36865 957 
. W 1 3  18432 950 

.ooo3594299m . W 1 7  97149 093 

.M)o55u862uo .m 62431 010 

a m  

.088 

.13e 

.m 

.380 

.€a0 

.m 

1.m 

1.880 

am 

3.520 



Table 12.-DATA TO BE USED IN COMPUTING THE POTENTIAL OF THE HAYFORD ZONES-Continued 
Angular radii of zones based on radius of spbem=6,371.2 km] 

Tnogent Sine Cosine ou* 
radius 
in kil-  

DnletM'8 

Outer radius of zone 

0 and& 2 

, .. 
2 49.64270 23 
1 24.82135 114 

4 33.24129 91 
2 16.62064 95 

6 41.44456 28 
a m . 7 ~  13 

10 0864175 63 
5 04.32087 81 

15 3238737 13 
7 46.19368 58 

31 43.82421 64 
15 51.81210 82 

53 25.08158 9 m 4 z m 4  
0 , ,. 

Lomrithrn Logarithm Logarithm Katurd Natural Natural 

6.91510 QD996 
6.61408 OMa) 

7.12212 10613 
682109 11- 

7 . m  01727 
R W 1 7  038aB 

7.46903 588(n 

7. &16 97fM 
7.36414 08840 

7.88514 Vm6 
7.66412 45507 

8.19139 e.4m 
7 . m  96914 

7.16880 w.77 

0 . m 2  24506 363 
. m 1 1 2 L 5 J  033 

.0013a 4n08 18 

.ux)BB p555 517 

.OolW 62589 33 
,00097 31289 274 

.m ma 21 

.M)l47 63887 16 

. W 5 2  03261 43 

.OM28 01688 u 

.m 88988 24 

.m1 UESQ u 

.01553 so487 4 

. m 6  ma m 

9.99999 Bs591 
0.99989 9963a 

9 . m  96189 
9 . m  99047 

9.99999 9177s 
9.99899 9 m  

9 . m  81093 
9 . m  05273 

9 . m  55629 
9.99989 m 
9.88988 l m l  
9.99899 53761 

9.99994 i s 7 6  
9.88988 68923 

0.80690 wb18 
.99989 09163 

. m o l r m  

. 8 8 8 8 8 m  

.m 81061 

.99989 95264 

.m 56466 

.m 89116 

.m m 

.wail 744s  

. W Q 6  741%' 

.m 0353a 

.m 82773 

.m 98188 

R91511 01465 
6.61408 00775 

7.12212 14624 
6.82109 12761 

7.28920 09851 
R L 1 7  a5883 

7. (8883 78714 
7.16690 69304 

7.665517 42075 
7.35414 19933 

7.98616 84183 
7.66411 91746 

8.19144 89118 
7.8Do39 28891 

a m  7 w  

8. 319x1 32693 

8.03184 67785 

8.01812 60607 

8.417SO CUO97 
8.11530 25391 

8.46910 38663 
8.16797 05272 

8.52408 18008 
8.ZE3305483 

O.OX67. 24512 150 
.ooorllza55 331 

6.240 

8.440 

12 400 

la 800 

28. 800 

58.800 

99. m 

137. lW 

I32 860 

lW7W 

188 

2u 

.all32 47119 76 

.moGg PSSB 970 

.Oo194 62608 19 

.M;o97 31293 883 

.oMBs 07870 67 

.all47 639a7 P 

. w 5 a  W P  m 
,00226 01746 17 

.oosn 82828 75 

.CoIBI 4bM 72 

.01553 88247 6 .me w833 47 

.C2152 42023 7 

.01076 W 9  8 
O , , C . &  0 . 9  ....-. 

01, cassinis _ _ _ _ _ _  
1 13 50 
0 s6 59.5 

.01151 ozl8l 1 

.01076 m320 0 

.oms o i m  a 

.01042 66335 7 

9.89889 w m  
9.86867 48567 

9.osByo 55795 
9 . m 7  63962 

9.99985 12828 

9.Bgggl17333 
9 . m  29383 

9 . m  micm 

,88976 84349 
.wQ94 21072 

.98878 26124 

.m 56518 

08WLs 75785 
.86861 43910 

.m56 65939 

.88889 16423 

1 11 4o.aw)o(ob 

1 - 5 8  
0 4 4 5 9  

1 41 . I 3  
0 50 36.5 

1 54 52 
0 b7 26 

0 3 5  6 o . a ~  
.02085 46664 7 
.01W G M O Z  1 

,02817 62186 6 
.01303 a 3 1  2 

.m15 72553 6 

.01m 47478 6 

.mW3 84811 7 

.01472 03357 0 
,02945 12455 2. 
.01472 24306 8 

%ow15 7 5 m  
9.96993 63885 

.BB(wI 18254 

.999116 04487 
,03342 57982 8 
.01670 8p39 8 

17 

8.&738094ESQ 
a2828594045 

38911 2 
.01918 04770 5 

.Mil 39970 4 

.ozt16 25808 2 

.ayz) 16112 0 

. m 2  52443 4 

.07533 16389 0 

.03i68 26(uo 2 

.1iX64 14S31 

.om8 47380 7 

.I3672 41909 

. W 2  31573 7 

.I8623 82449 

.OB352 61029 5 

.we 12919 

.I2316 847'85 

.mal 27192 

.I7951 76692 

.urn 91084 

.!Bo75 73919 

.58731 448s 
,30874 03302 

.m 76827 

.43103 61288 

.95221 82756 

.5893138685 

.m22179935 

.i3758 39x3 

. w 2  69581 

.WEN 18114 

.m mrx, 
l.m 00000 

9.88688 me6 
9.89882 a0681 

9. m56 54138 
9.ggegg 13806 

9.88938 38172 
9.BB9R( 80088 

9. W 7 6  42109 
9 . m  l r n  

8.99778 9345 
9.Q9944 mu4 
9.995ml p388 
9.98487 8ooo6 

9.99233 45885 
9.sQsDa 21055 

9.B8881 m 
9.Q9888 053a.3 

9.97106 55236 
9 . m  63420 

9.95109 55543 
9.gssll 78922 

9.80814 11022 
8.97824 73527 

9.7'2824 70370 
9.95536 76446 

9.48489 50865 

9. Us01 61360 n 
9 . m  70839 

8.94153 87683 n 
9.38857 64441 

10.00000 Moo0 n 

9. 90735 98552 

-(D 

.gggzB 42184 

. m 1 6 0 3 7 3  

.88888 98289 

. m 4  99259 

.us58 21927 

.m 54851 

.99715 85351 

.99928 93813 

,98812 88825 

.BBogo 91538 

.W64 95261 

.88250 461% 

.9956165461 

.96% 805111 

.m.u 6.9129 
,98375 47491 

.W3m 2x21  

.87301 13186 

.mw 27567 

. 9023.3.57747 

.m 88170 

.95114 g3655 

.mi41 57149 

.m 46704 

.3054183288 

.80780 41802 

.60320 7'2877 

-.a7405 50138 
.25ow 32071 

-1.oOoM) 0000(1 
.oOoM)OOOM 

-. nns m 7 a  

8. %12 91625 
8.28293 w057 

8 . m 7  80799 
8.34963 oT3Bs 

8.72678 5'1843 

8.87821 32108 
8.57656 48810 

9.m88 76635 
am285 08136 

9 . 1 m  30254 
8.83685 93653 

8.97285 4l3635 

9.40158 10466 
9.06381 m463 

8 57695 85148 
9.261P 0 3 . .  

9. Mlal78554 
9.37503 71286 

8.86072 96104 
9.61134 60116 

10.06286 42748 
9.67014 60288 

10.49384 14160 
9.86298 68083 

lo. ,54825 73380 n 
IO. 12130 93106 

9.74494 2&(14 n 
10.58630 07258 

a42544 75980 

9 . m  4 m 7  

.03838 21378 9 

.01918 40061 8 

,04475 87634 7 
,02236 81845 3 

.02883 46870 3 

,07554 63020 6 
. a n 1  94m13 

.lo115 60720 

.m 88119 9 

,13802 03185 
.CY3863 45987 3 

.la955 45754 

.m 08885 0 

.25211 05855 

.I2411 35067 

.37753 61257 

.I8248 21373 

.60258 31W 

.a715 78729 

,72565 4KW 
.32459 81285 

1.23733 93225 
.47768 w.48 

3.11775 08198 
. m 3  53500 

-3.53392 50190 
1.32223 70145 

-.w 10882 
3.85745 37342 

.00000 m 
f m  

.05330 71805 3 

!u4 

285 

339 

480 

642 

874 

1.104 

1.573 

2,300 

2.967 

3,898 

5,679 

8.030 

11.765 

16,784 

20,016 

8.W 34937 
8.34952 21174 

8.42529 38066 

8.87687 74217 
8.57625 61535 

8.00277 m280 
8.70228 88880 

9.13584 53622 
8 . W  733s 

9.27008 88702 
8.97OW 67880 

9.38821 01026 
8.08019 95766 

9 . m  4@384 
9.25410 7 m  

9.6523 35087 
9.36315 56218 

9.76897 07128 
9.4€@58 33343 

9.88oD1 13118 
9.63451 36715 

9.97873 65125 
9.77034 86616 

9.88327 34740 

9.68648 16097 
9.88587 61700 

a 72816 96115 

9 . m i n  mu 

- m  +- -m 
10.00000 m 

L q  6 371.2=3.834?2 12383 47316: 
The ~hsract8riitIcs of all logarithms in the above table have been increased by 10. 
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Table 13.-LOGARITHMS OF COEFFICIENTS OF POWER SERIES FOR 
POTENTIAL OF HAYFORD ZONES 

Outer radius 
Zone K 

Outer radius 
Zone M 

Outer radius 
Zone L 

Outer radius 
Zone N 

~ 

7.16890 64577-10 
7.04396 772-10 
1.45088 513 
1.02491 262 
5.68710 25n - 

7.35414 08840-10 

1.26565 455 
.83967 693 
5.13140 17 n 

7. m m  214-10 7.66412 45507-10 
7.53918 581-10 
.9W9 196 
.52988 623 
4.20146 48 n 

7.89037 95914-10 
7.76544 O s 1 0  
.72948 781 
.30341422 
3.52273 36 n 

5.30689 13 
10.3oo08 7 
10.41816 8 n 
15.04692 n 
15.39911 

4.75119 05 
9.37389 1 
9.49199 3 n 
13.75027 n 
14.10246 
18.19784 

3.14252 24 
6.69262 5 
6.81076 0 n 
9.69630 n 
10.34865 
13.37109 

11.68030 n 
11.93254 
15.40782 19.86499 

Outer radius 
Zone 0 1  

(CaSSlUlS) 

Outer radius 
Zone 01 

(C. & 0.5.) 
Outer radius 

Zone 01 
Outer radius 

Zone 18 

8.01810 24569-10 
7.89316 372-10 
.60182 789 
.17567 036 
3.13960 70 n 

8.03182 16352-10 
7.wN188 290-10 
.sa11 795 
.l6194 810 
3.09845 57 q 

8.16793 2465610 
a 04m 3725wO 
.45213 854 
.02579 344 

2 6W2106 n 

2.30999 94 
5.30465 7 
5. $2288 2 n 
8.05262 n 
8.40541 
10.87141 

8.11676 53580-10 
7.99182 662-10 
.50324 641 
.OW98 031 
2 84367 25 n 

2.75939 58 
6.05394 8 
6.17211 0 n 
9. lorn n 8.41103 n 

8.76369 
11.33242 

9.45448 
12.22108 12.09752 

Outer radius 
Zone 17 

Outer radius 
Zone 16 

Outer radius 
Zone 15 

Outer radius 
Zone 14 

8.22286 99368-10 
8.09793 120-10 
.39728 228 

2.52545 25 n 
9.97082 887-10 

8.28% 94M-10 
8.15792 06610 
.33740 841 
9.91080 083-10 
2 34556 10 n 

8.34952 21174-10 
8.22458 338-10 
.27091 770 
9.84408 067-10 
2.14568 75 n 

1.76547 63 
4.39634 0 
4.51472 9 n 
6.78001 n 
7.13359 
9.23395 

8.42529 36069-10 
8.3M)35 887-10 
.19541 779 
9.76821 844-10 
1.91855 38 n 

2.14524 13 
5.MB88 8 
5. 14814 9 n 
7.66773 n 
8.02069 
10.37630 

1.63834 23 
4.01720 8 
4.13571 9 n 
6.24852 n 
6.60288 
a 54978 9.83542 

Outer radius 
Zone 13 

Outer radius 
Zone 12 

Outer radius 
Zone 11 

Outer radius 
Zone io 

897094 676W10 
aa4w)O 80290-10 
9.86008 223-10 
9.21805 747-10 
.2884141 n 

9.80sm 29-10 

2 76321 

1.27815 0 
1.40151 1 n 
23850291 

3.5434328 

a 5 7 6 ~  6is~rio 
a 45131 741-10 
.04537 972 
9.61694 642-10 
1.46628 11 n 

1.08808 99 
3.23146 1 
3.38038 8 n  
,518803 n 
5.544m 
7.18324 

8.70229 89880-10 
8.57736 025-10 
9.92078 477-10 
9.49C41 713-10 
1.08911 41 n 

. 7 m  29 
26zV7 3 
2 74935 8 n 
4.29880 n 
4.65917 
6.03627 

.31012 76 
195920 7 
208008 I n  
3.35338 n 
3.7180s 
4.80938 

Outer radius 
Zone 9 

Outer radius 
Zonq8 

Outer radius 
Zone 7 

D.36315 56218-10 
3.23821 a8-10 
3.32099 637-10 
L W  019-10 
2.14495 22-10 n 

Outer radius 
Zone 6 

9.48959 33643-10 
9.38485 462-10 
9.23942 346-10 
a m  1-10 a 78076 =-io n 

-- 
9.09049 9576f310 

8.64861 -10 
9.08868 151-10 
9. -1 11-10 n 

a m o m m o  B. 25410 7ZXB-10 
J. 12916 846-10 
D.40576 139-10 
3.82518 651-10 a. 45735 19-10 I 
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Table 13.-LOGARITHMS OF COEFFICIENTS OF POWER SERIES FOR 

POTENTIAL OF HAYFORD ZONES-Continued 

Outer radius 
Zone 0-Contd. 

9.55479 99-10 
.67136 3 
,79884 8 n 

I. 51025 n 
1.80696 
2.37767 

Outer radius 
Zone 5 

9.63451 36715-10 
9.60957 493-10 
9.17766 868-10 
8.47004 165-10 
8.39340 78-10 n 

8.01319 6610 ' 
7.47023 9-10 
7.88881 3-10 n 
7.00860-10 
7.34555-10 
7.68353-10 n 

- 

Outer radius 
Zone 8-Contd. 

9.07714 07-10 
9.82751 8-10 
9.96712 2-10 n 
.24875 n 
.71914 
.El5387 

Outer radius 
Zone 4 

9.77034 8661510 
9.64540 792-10 
9.15947 072-10 
8.23819 308-10 
8.00752 83-10 n 

7.62731 713-10 
6.83906 2-10 n 

6.86347-10 
6.83489 7-10 n 

6.4878510 n 
5.69182-10 n 

Outer radius 
Zone 7-Contd. 

8.76474 10-10 
9.24610 0-10 
9.40361 5-10 n 
9.29260-10 n 
9.89480-10 
8.05361-10 n 

Outer radius 
Zone 3 

9.80177 63944-10 
9,77683 765-10 
9.18166 955-10 
7.85297 781-10 
7.51308 217-10 n 

7.13287 097-10 
6.6887871 6-10 
ti. 11965 5-10 
4.97438-10 n 
5.27034-10 n 
5.21125-10 

Outer radius 
Zone 6-Contd. 

8.41055 15-10 
8.52572 7-10 
8.72988 5 1 0  n 
6.37373-10 n 

8.77612-10 n 
8.86703-10 

Outer radius 
Zone 2 

~ 

9.98587 617Kl-10 
9.8tMQ3 743-10 
9.21496 093-10 
7.00709 476-10 
6.61639 07-10 n 

6.23617 95-10 
5.86072 2-10 n 
5.48634 0-10 n 
5.11034-10 n 
4.73040-10 
4.34432-10 n 

For mne 1, B,=+l .  W=W,  BI-%, and the remalning coe5cients, B4, etc., are zero. 

h 2 h  Table 14.-LOGARITHMS OF ;AND R= 14-3 2 AND NUMERICAL 
VALUES OF 4aalB,I= hZR 

- 
b 

km 
10.0 
9.5 
9.0 
8.5 
8.0 

7.5 
7.0 
6. 5 
6.0 
5.5 

5.0 
4.5 
4.0 
3.5 
3.0 

2.5 
2.0 
1.6 

1.0 
. 9  
.8' 
. 7  
. e  
.6 
.4  
. 3  
. 2  
.1 

-_ 1 
-.a -. 3 -. 4 
-. 5 

h Log - 

7.19577 87617-10 
7.17350 23669-10 
7.15002 12711-10 
7.12519 78874-10 
7.09886 87486-10 

7.07084 o0250-10 
7.04087 68017-10 
7.0086921183-10 
6.97393 00120-10 
6.93614 14511-10 

6.894i4 87660-10 
6 848% 12754-10 
6.79783 87530-10 
6.73984 68080-u) 
6.6728) 0016ClO 

6.59371 87703-10 
6.49660 87573-10 
6.37187 o0207-10 

6.19577 87617-10 
6. 15002 12711-10 
6. 09ssS 8748510 
6.04087 68017-10 
5.97393 00120-10 

5.89474 8i66&10 
5.79783 87530-10 
5.67290 W l M l O  
5.49680 87573-10 
5.19577 87617-10 

5. 18577 87617-10 n 
5.49680 87573-10 n 
6.67290 00164-IO n 
6. T6783 87530-10 n 
6.89474 67660-10 n 

Log R ' 2h 

0.00045 42 
0.00043 15 
0.00040 88 
0.00038 61 
0.00036 34 

O.OGU34 07 
0. ooo3180 
0. ooo29 53 
0.00027 26 
0.00024 99 

0.00022 72 
0.00020 44 
0.00018 17 
0.00015 90 
0.00013 63 

0. ooO1136 
0. m 9  09 
0.00008 82 

0.00004 34 
0 . m 0 8  
0. 00003 64 
0.00003 18 
0.00002 73 

0. OOOOZ 27 
0. oooO182 
0.53301 36 

0.00000 45 

9. WB!2 65 
9.99999 08 
9 . m 6 4  
9.88998 18 
9.86987 73 

a m 9 1  

100. 10464 
80.33971 
81.07628 
72.31426 
64.05357 

56.29414 
49.03589 
42.27874 
38.02260 
30.25741 

12.25A49 
9.00283 

6.25163 
4.00084 
2.25035 

1. WOlO 
.61008 
.64m 
. 4 9 m  
,36002 

.25001 

.1m1 

.09000 

.01000 

.01oOo 
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h 2 h  Table 14.-LOGARITHMS OF AND R = l + s  2 AND NUMERICAL 
VALUES OF 4a21Bal = h2R-Continued 
- 

A 

km 
-0.6 -. 7 -. 8 -. 9 
-1. 0 

-1.5 
-2.0 
-2.5 

-3.0 
-3.5 
-4.0 
-4.5 
-5.0 

-5. 5 
-6.0 
-6. 5 
-7.0 
-7.5 

-8.0 
-8.5 
-9. 0 
-9.5 

-10.0 

-10.5 
-11.0 
-11.5 
-12.0 
-12.5 

-13.0 
-13.5 
-14.0 
-14.5 
-15.0 

-80 
-82 
-e4 
-86 
-88 
-90 

-92 
-94 
-96 
-98 

-100 

-102 
-104 
-106 
-108 
-110 

-112 
-114 
-116 
-118 
-120 

-122 
-124 
-126 
-128 
-130 

5.973^" oy  WN-IU -^.-" . - n 
6.04087 68017-10 n 
6.09886 87486-10 n 
6.15002 12711-10 n 
6.19577 87617-10 n 
6.37187 00207-10 n 
6.48630 87573-10 n 
6.59371 87703-10 n 

6.672%l00164-10 n 
6.73~84 68060-10 n 
6.79783 8ia530-I0 n 
6.84899 12754-10 n 
6.89474 87660-10 n 

6.93614 14511-10 n 
6.97393 00120-10 n 
7.00589 21183-10 n 
7.04087 68017-10 n 
7.07084 00250-10 n 
7.09886 87488-10 n 
7.12519 1687440 n 
7.15002 12711-IO n 
7.17350 23664-10 n 
7.19577 87617-10 n 

7.21696 80607-10 n 
7.23717 14468-10 n 
7.25647 660'20-10 n 
7.27496 00077-10 n 
7.29288 87747-10 n 

7.30972 21140-10 n 
7.32511 25301-10n 
7.34190 67973-10 n 
7.35714 67639-10 n 
7.37187 00207-10 n 
8.09886 87486-10 n 
8.10959 28140-10 n 
8.1Uw)S 80477-10 n 
8.13027 72129-10 n 
8.14026 1433a10 n 
8.15002 1'2711-10 n 

8.15956 65890-10 n 
8.16890 66153-10 n 
8.17804 99947-10 n 
8.18700 48373-10 n 
8.19577 87617-10 n 
8.20437 89334-10 n 
8.21281 21010-IO n 
8.22108 46264-10 n 
8.22920 25171-10 n 
8.23717 14468-10 n 
8.24499 67843-10 n 
8.25268 36130-10 n 
8.28023 67509-10 n 
8.28766 07690-10 n 
8. '27496 00077-10 n 
8.28213 85923-10 n 
8.28920 04468-10 n 
8.29814 93068-10 n 
8.30288 87313-10 n 
8.30972 21140-10 n 

9.99997 n 
9.99998 82 
9.99996 36 
9.99895 91 
9.99895 46 

9. &3 I$ 
9. Bgggo 91 
9.99988 64 

9.89986 36 
9. 99984 09 
9.9998182 
9.99979 55 
9.99977 27 

9.99975 00 
9.99972 73 
9.99970 45 
9.99968 18 
9.9996590 

9.8998363 
9.99961 36 
9.99959 08 
9.99956 81 
9.99954 53 

9.99952 28 
9.99949 98 
9.99947 71 
9.99945 43 
9.99943 16 

9.99940 88 
9. 99938 61 
9.99936 33 
9.99934 06 
9.99931 78 

9.89634 92 
9.99625 76 
9.99616 59 
9.99607 42 
9.99598 24 
9.99589 07 ' 

9.99579 90 
9.99570 72 
9.99561 54 
9.99552 36 
9.99543 17 

9.99533 98 
9.99524 80 
9.99515 61 
9.995Ml42 
9.99497 22 

9.99488 03 
9.99478 83 
9.99469 63 
9. Qg460 43 
9.99451 23 

9.99442 02 
9.99432 81 
9.99423 60 
9.99414 39 
9.99405 18 

n a5998 
.a996 
.6399S 
.80992 
.mo 
2.24w 
3.99916 a 24837 

8.99717 
12.24551 
15.99330 
20.24046 
24.98692 

30.23259 
35.97740 
42.22128 
48.96411 
56.20586 

63.94643 
72.18574 
80.92372 
90.16029 
99. 89536 

110. 12887 
120.86073 
132.09086 
143.81919 
156.04563 

168.77011 
181.99255 
195.71287 
209. S3100 
224.64885 

6,346.4258 
6,666.3062 
6, 993.9809 
7.329.4447 
7,672.fJ925 
8,023.7192 

8,382.5200 
8,749.0897 
9,123.4234 
9, W5.5160 
e, 895.3825 

10,292.9578 
10,698.2970 
11,111.3750 
11.532.1868 
11; 960.7274 

12,396.9918 
12.840.9749 
13.292.6717 
13.752.0772 
14.219.1863 

14,693.9941 
15,176.4956 
15,666.6856 
16,164.5592 
16,670.1113 

a=6 371 2 kilometan. Log a=3.80#22 12333 47316. Colog ad3.19577 87616 52684-10. 
Thsresthtsobtainad by theapproximate formga (IO), p. 7, mugt be increased by the appropriate values 

of40:lB.I in the fourth column of tha table on thls page, ID order to make the results of that lorrnula com- 
parsbledPfththoseobtained hymeansof theother moreexact formul,m (2, 8, and 9, pp. 4, 6, and il 

The eharaeteristlw of Log R for negative values of h have been increased by 10. 



GEOID AND GRAVITY TABLES 

h Table IS.-POWERS OF a 
[ a  -2 -o.&p 68583 03385 14314 4 1  6371.2 

.- 
km 

1 
2 
3 
4 
6 
6 

125 

a1~1j95 tam 6 6 0 . 0 2 ~  6~i i68050.00388 888% & 
,31391 28067 30 .09854 11246 64 . W 3  3301 
.47086 89100 95 .22171 75304 94 .lo439 8892 
.&V82 62134 61 .=I6 44966 57 .24746 6411 

..76478 15168 28 .61688 20281 51 .48333 2833 
.94173 78201 91 . W 7  01219 78 .83519 9135 

km 

.4572 

1.0688 
1.3716 
1.6764 

0.1524 

,7620 

A From the values of the powers of$ when A=],  In line l,.thepalues of the corresponding powm ofh- for 

apy value of A may be easily found. For example, if h--12 to find (ty. Inthilra~e(:)l-(-12)a(,~~ 

or-lmxo.oo358 6@82864XlW=-6.68159 308x101. observealso that (-12): (:y==-8 (8)Ip-8Xo.835i~ 
9135XlW~-6.68169 3O8XlW. 

tm 

.le77 

1.0973 
1.4021 
1:7069 

0.1829 

.7925 

Table 16.-CONVERSION TABLES, FATHOMS AND FEET TO 
KILOMETERS 

km 

.5182 

. 8 r n  
1.1278 
1.4328 
1.7374 

0.2134 

.Fathoms in terms of kilometers 

Fathoms 1 0  1 1 0 0 1 2 M I a O a I I m I a o O I S m [ 7 0 0  

t m  

.M88 

.8534 
1.156a 
1.1630 
1.7878 

0.24% 

I I I 

.e754 
1.2802 
1.6850 

21848 
24994 
28042 
Blow) 
3.4138 
3.7166 
4.0234 
4.3282 
4.8330 
4.8378 
5.2425 
5.5474 
5.8522 
6.1570 
6.4618 
6.7W 
7.0714 
7.3763 
7.6810 

,1.m 

I tm 

1.0058 
1.3106 
1.6154 
1.8202 
22250 
2.5288 
2E346 
3.1394 
3.4442 
3.74w) 
4.0538 
4.3588 
4.m 
4.8682 
5.2731 
5.5778 
6.8821 
6. 1875 
6.- 
6.7971 
7.1019 
7.4067 
7.7115 

tm 
a 1829 
2 0117 
3.8405 
5. 6693 
7.4881 
e. 3289 

1.8812 
22860 
25908 
28955 
3. m4 
3 . m 2  
3.8100 
4.1148 
4.4196 
4.7244 
5.0292 
5.3340 
6.6388 
5.W 
6x64 
a m  
;E 
7.1676 
7.7724 

tm 
0.3868 
2 1848 
4.0234 
5.8522 
7. 6810 
9 . m  

20117 
23165 
26213 
2W81 
3. !Bo9 
3.5357 
3.W 
4.1453 
4.4501 
4.7549 
6.0597 
5.364S 
6.6693 
5.9741 
6.2789 
e m  
;E 
7.4881 
7.8029 

tm km 
0.5486 0.7315 

4.2062 4.3891 
6.0351 6.2179 
7.8639 8.0467 
9.6927 9.8156 

23774 25603 

20422 
23470 
26518 
29568 

3.m 
3.8710 

4.1808 
4.7854 
5.W 
6.3950 
6.6908 
6.0048 
6.3094 
a6142 

7.z38 
7.5256 
7.8334 

%mi4 

4 . 1 7 s  

h e l m  

km 
0.9144 
2 7432 
4.5720 

207% 
23774 
26822 
29670 

3.6968 
3.8014 

4.5110 
4.8158 
5.1m 
5.4255 
5.7333 
6.0351 
&a386 
6.6447 

7.2543 
7.6691 
7.8839 

3.2918 

4 . m a  

9e.t~~ 

6.1008 
8.2298 
10.0584 

t m  km 
1.0973 1.2802 
28281 3.1080 
4.7549 4.9378 
6.5@37 6.7688 
8.4125 8.5954 

1 0 . ~ 1 3  i a w  

Feet I 0 

I tm 

- 
100 

tm 
0.0305 
.3353 
.Mol 
.e449 

1.2497 
1.6545 
1.8593 
2 1641 
2.w 
2 7737 
3.0765 
3.3833 
3.6881 
3.8829 
4.2977 
4.m2s 

5.2121 
5.5169 
6.8217 
6.1286 

6. ?a61 
7.- 
7.8457 
7. Bsos 
7.8553 
8. 2601 
8.68(8 
8.8891 
e. 1745 

- 

4. mn 

e 4313 

Feet in terms of kilometers 

km 
0.0810 0 0914 .L I :3962 
.6708 .7010 

- * - 
km 

0.1219 
.4267 
.7315 

1.0363 
1.3411 
1.64.59 
1.9507 
22555 
25603 
2 6651 
3.1699 
3.4747 
3.7795 
4.0843 
4.3891 
4.6939 
4.9967 
5.3035 
6.6083 
5. 9131 

6.m 
6. E275 
7.1323 
7.4371 
7.7419 
8.0487 
8.3515 
8.w 
8.9611 
e. 2859 

a, 2179 

tm 
1.6459 
3.4747 
5.3035 
7.1323 
8.9811 
10.78% 

800 

‘.tm 
a 2743 
.5m1 
.me 

1.1881 
I. 4Q-M 
1.m 
2 IO31 
24079 
2 7127 
3.0176 
3 . m  
3.627l 
a e319 
4.m 
4. 5418 
4.- 
5. 1511 
5.1659 
5.7607 e m  a m  
a mi 
6.9769 
7. a47 
7.5096 
7.8843 
8.1901 
8.m 
asan e. 1135 
e. 4183 - 
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