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FOREWORD

It has long been realized, at least since 1849, when Stokes published
his classical memoir, “On the Variation of Gravity at the Surface of
the Earth,”’* that the deviation of.the geoid from the spheroid has s
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
fxsis)umptions as to the distribution of matter, involved a great deal of
abor.

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 determining the form of the geoid,
and of allied functions, the other set affording tﬁne means of determin-
ing the effect on the form of the geoid of various distributions of matter
and the consequent effect on gravity at 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 2 for the direct effect; and (2) a
‘““special’ isostatic reduction table of the effect of the deformation on
gravity in part III, 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
this volume somewhat as an afterthought and are placed in part IV.
. A large part of this publication and the portion requiring by far the
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.

1 Transactions of the Cambridge Philosophical Society, vol. 8, p. 672, or Mathematical and Physical
Papers, vol. IT, p. 131,

1 These tables were issued in preliminary form for the Lisbon meeting of the International Association of
Geodesy, September 1933, and copies were distributed to various geodesists and geodetic institutions. A
definitive edition is expected shortly.

! 8ee report by Hayford to the International Geodetic Association at London in 1909, printed as pp. 365-
389 of vol. 1 of the Report of the Sixteenth General Conference of the International Geodetic Association.
%‘g: ggﬁ lorr 'It‘he direct effect are given in U. B. Coast and Geodetlc SBurvey Sgecial Publication No. 10:

of Topography and Isostatic Compensation upon the Intensity of Gravity, by John F. Hay.

ford and Willlam Bow{e. A revised table for one of the zones and several tables for zones divided into two
parts are given in 8pecial Publication No. 40, Investigations of Gravity and Isostagy, by Willlam Bowie.
¢ Schumann, Geoidabstinde nach der Formel von Stokes bel schematischen Schwerebelegungen.

Bitzui:gsberlchte der kaiserlichen Akademie der Wissenschafter in Wien. Mathem.-Naturw. KI. vol. 120,
Abt, IIa, p. 1655,

v



VI FOBEWORD

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 particular depth of compensation were
wanted, and the fundamentaf) tables have the additional advantage
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 #sostatic geoid. ~This probably in most regions approxi-
mates the actual geoid. Conversely, again assuming the correct-
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 niot correct in precisely the form assumed—and it can hardly be so
for every part of the globe—the warping subtracted from the actual
geoid gives what the Survey of India ca%ls the compensated geoid and
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 compensateu geoid, whether or not it be the spheroid, or a close
approximation to it, is a theoretical necessity. Unless the observa-
tions are reduced to the compensated geoid or to some level surface
consistent with the assumed distribution of matter, they are not -
homogeneous and sound conclusions cannot be drawn from them. .

The importance of the difference between the actual and the com-
Eensated geoid, or between the actual geoid and the spheroid, has

een recognized almost from the beginning. A list of those who
have discussed the matter at more or less length would be largely a list
of those most eminent in theoretical geodesy: Stokes, Bruns, Clarke,
Helmert, Bowie, Hopfner; the list might be extended at pleasure.
Helmert and others have made interesting calculations for ideal
cases roughly approximating those of nature, but the labor involved
was great. It remained for Dr. 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 at the meetings of the gravity committee
of the International Association of Geodesy. Finally the problem of
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
. States Coast and Geodetic Survey, under the general supervision of
C. H. Swick, Chief of the section of Gravity and Astronomy. The
present tables are the result. ,



FOREWORD vII

The immediate occasion for the preparation of these tables was the
desirability of applying what may be called the ‘“geoid’’ corrections to
the values of gravity at sea observed by Vening Meinesz. Since the
theoretical values of gravity 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
Citly (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 office of the
Survey by or under the immediate direction of the junior author.



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 in 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 II,
Density of Compensation for Computing Special Bowie Tables, are’
given densities for land and water, both for a 96-kilometer depth of
compensation and for a 113.7-kilometer depth of compensation; in
part III, Bowie Isostatic Reduction Tables, are given tables in the
Hayford form (see U. 8. 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 given tables for Stokes’ functions. Each set of tables
is described in detail in the part in which it occurs.

In parts I and III the zones used are the Hayford zones defined
in United States Coast and Geodetic Survey Special Publication No.
10, page 18, with the one exception that in place of the zones from A
out to G, there has been substituted a single zone or cap which has
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 O 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,it is given in fathoms.

These tables were placed in part II between the fundamental tables
and the Bowie isostatic reduction tables, because the tables for the
depth of compensation of 96 kilometers were used in forming the latter
tables and, furthermore, because of the probability that these density
tables would be used frequently in connection with the fundamental
tables in the application of the latter to gravity problems.

1 See Bulletin Géodésique, No. 38 (1930), pp. 202-213, Isostatic Reduction Tables for two new Equal
Area Zones, Oy and Oy, into which Zone O is subdivided.

1



2 U.8. COAST AND GEODETIC SUR VEY

- In addition there are five minor tables of miscellaneous data which
have been placed in an appendix. These tables of data will 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
and of the half angles. This table has data necessary for formulas
@) to (5), 8) and (9). , ,

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

Table 14, page 123, contains, for values of A between 10 kilo-
meters and —15 kilometers and between —80 kilometers and —130

kilometers, the following data: Ten-plaée logarithms of fl—?'; seven-place

logarithms of R=1+§—Z ; and the numerical value of 4a?|B,| =h’R.
This table applies primarily to the approximate formula (10), 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

of e for h=1,2,...6 kms. From these values the values of the

powers of % 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, page 125, is a convenient table for converting fathoms
and feet into kilometers and was designed to facilitate the use of the
fundamental tables when the depths and heights are expressed in
fathoms and feet, respectively.



PART I.—.FUNDAMENTAL TABLES
GENERAL STATEMENT

These tables consist of three columns for each zone. Column 1
contains the argument h, the elevation above or depression below
the station in kilometers, positive values denoting elevations above,
negative values depressions below the station. The range is from
h=+10 kilometers -to h=—15 kilometers and from hA=—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 A. In column 3 on the same horizontal line is the value of
A,g, the resultant Bowie effect of this deformation in units of the
sixth decimal place of gals.

The values of H and A,g in the table are proportional (but with .
different constant factors of proportionality for H and.A.g, 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 A, positive values of & indicating elevations above the level
" of the station, negative values of } 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 quantity IV proportional to the poten-
tial V. The second stage was the multiplication of N by the factors
of plroportionality necessary to convert NV into H and A,g, respec-
tively.

In the formulas for the Newtonian potential and in the factors of
proportionality for A,g and H certain assumptions have been made
and certain~constants adopted. :

The mean radius of the new International Ellipsoid, 6,371.2 kilo-
meters, was adopted and is represented by @. 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. -

The constant of gravitation adopted, namely

k=6.670X10~% c. g. s. units 1s that of P. R. Heyl.
(Bureau of Standards Journal of Research, vol. 5, Decemger 1930.)

FORMULAS

Four different formulas were used in computing the Newtonian
potentiel V. The choice of a formula was dictated partly by con-
venience and partly by the desirability of checking theresults found
by one method against those found by another. Two formulas are

3



4 U.S. COAST AND GEODETIC SURVEY

taken from Bulletin Géodésique No. 26 (1930),namely, (I) & power series
formula (27d-e—f) page 155, and (II) a closed formula (28¢) page 158.
A closed formula (III) based on a formula communicated by C%zssinis
in a letter, and differing from (28¢) in appearance only, is the third
formula. The fourth formula (IV) is an approximate formula used
_only for the zones close to the station.
In formulas (I), (II), (ILI)
6=angular radius of cap
h=distance above or below level of the station, positive values
denoting distances above; negative, distances below.

: T1/hN? | 1/RN? 1/h\? 2(k
B0 +1(a) =11 +3G)]
Obviously B, is intrinsically negative whatever the sign of
Since the potential of a zone is the difference of the potentials of two
caps, By, being dependent only on k, disappears in the potential of the
zone. Consequently, if the potentials of zones only are required, the
B, term may be omitted in the actual computation.

: FORMULA (D)

The power scries (27d) in full is
v=arkord] +B+B(%)+B(Ey+.. | m

Omitting the term B, and the factor =kp, the form used in the

computation is v
N=;1a’[Bl<%)+Bg(g)2+...] @)

The formulas for the coefficients of the power series (I) in terms of
a=sin %"tire given on page 5. The first seven were taken with slight

changes from Bulletin Géodésique, No. 26 (1930),p.155. Theremaining
terms Bs, By, By, B, Biz, Bis have been derived since the publication
of the above bulletin 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.

This formula * (27f) is

(D) — ) 2a(n—1) Py y(a) — (1—3) P'as(a)]
B,= 2" 1a" 2 (n—1)(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 originally derived, but it is obvious that B, may be
expressed direct%y in terms of the zonal harmonics themselves,
because there are simple relations between these functions and their
derivatives. Since the zonal harmonics are polynomials in «, the

@ There {8 a misprint in (27f), Bulletin Géodésique No. 26.

* For formulas and numerical tables for zonal and spherital harmonics extended to high degrees and high
orders, see G. Prévost: Tables de fonctions sphériques et de leurs intégrales pour calculer les coeﬂiclenl&)a ug

développement en série de polynomes de Laplace d’une fonction de deux varisbles indépendantes.
and Bordeaux. 1933.




GEOID AND GRAVITY TABLES 5

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

_ (=D (1=a)1-35..@n =D oy, (=) (=n+1D) . ;.
on—1,n—2p1 [3(1 + 2(2n—17)

(n_4)(n 5)(’]7, 6)(n+13) n—7 (4)
2%212n—17) @n—9) B

+( 1Y (n—4)(n—>5)...(n— 2r)[(2r—5)n+2r+7] g1
2 Y r—1)1(2n—7)(2n—9)...(2n—2r-3)

where 7 is the number of the term; r=2.

Formulas (3) and (4) apply only when n=4. Formula (4) con-
tinues until 27+1=<n. Hence when 7 is even, the exponent of « in .
the last term of the series will be unity. Butif nis odd, the exponent
of a in the last term will be zero. ‘

Formulas for the coefficients
. 8
_ B]_‘——- +a= +sin g

Bz=+§4¢‘x

14302

Bi=+"344

@ 1

B,(1—2a2—T7a%) , 5

_B(3~2a"—0a)

By= 256a*

B.— _ Bi5-—5502+15a"109qf)

=T 46080°

B JrB4(25 11502+ 110441430

0= 10240°

B B4(7 16802+ 46204 —4290)
n=-+t 450560°

B __ Bi(49—4762°1910a' 4 524°— 6632%)
2= 08304c°

B _ Bi(21—861o’+49140'—7098a*— 66302 +41994')
1= 851068a"

At the end of this volume, table 13 gives the logarithmic values
of the B’s out to By, correspondmg to the various values of «, begin-
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ning with the outer radius of zone K and extending out to the anti-

podes.
FORMULA (I) (LAMBERT)

The closed formula (28¢)? in its complete trigonometric form, when
rearranged, becomes:
V= :twkp{a’ sin? 0[% sin 6 sec® ¥;+-cos 0 tan ¥, sec Yy

+C(}i; logip tan(45°_+f2—2 ‘—[g sin 8 sec® ¢,

+cos 6 tan ¢, sec ¥ +co%logm tan<45°+%)}]

ﬁ:4a’Bo} (6)
where tan y,=tan g

] h
and tan ¢, =tan §+&—s_ifx_5
M, following the usual custom, represents logiee, the modulus
of the common logarithms. '
Then in symbolic notation equation (6) becomes:

V=4 nkp{a® sin® 6[f(6,0) —f (O,h)] +4a’B,} (f)

where f(0,h) =§ sin 9 sec® y+cos 0 tan ¢ sec ¢+c_3%g logio mn(45°+‘—é)
with tan y=tan g+

asin g

Then by omitting the term in Byand the factor rkp, as we did before,
we have ,

N=+a*sin? 6{1(6,0)—F(6,h) } - @®)

Since f(6,0) depends only on functions of the constant angular
radius of a zone, it needs only to be computed once for that radius.

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

FORMULA (IID (CASSINIS)

Cassinis’ formula in the notation -of the above forrﬁulas, 1. e,

- sin% =a, after omitting the factor rkp and the term equivalent to

the B, term of the other formulas, becomes

% There is a misprint in the formula (28¢) Bulletin Géodésique No. 26, p. 158. The formula should resd:
t'=a=4,g;a-{3“;ﬁ(msht ¢1—cosh? ¢0) + 22899  sink 4, cosh ¢:—sinb g1 cosh ¢

sin? 8 cos @
+—-;'— (ﬂ-ﬁ)ﬂ:&} (0a)
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N=a2‘%[2(%>z+ (3+2a2)g+2a'2(7—6q2)],/7’

b _
sin? 6 cos @ E+42a2+ VT

9
M 080 5,014

—%&(7—60:’)+

where

7R R
VT=+4/(5) 45" +4o
Table 12, page 119, gives data concerning 8 and % and their sines,

cosines, and tangents for all zones. These data will be useful in the
computation by formulas (2) to (5), (8) and (9).
FORMULA (V)

The approximate formula is: _ .
pczli_fi:%_i_l] tl_}.@ t (450 l (10)
tan A | f 8000t g T3, AN _2)

V=rk

where - L - .
c=the radius of the cap in linear units

R=1420

tan )\=|—Z—T, X being an auxiliary quantity.

Since || represents the absolute value of h, tan X is always positive,
and \ is to be taken in the first quadrant. ,

This formula apf)lies only to the zones near the station, for which
we have very nearly

sin §=tan 6=6 in radians.

Since V in formula (10) includes the term equivalent to 4a*B, then
vV
N= m -

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 %, it is neces-
sary to increase the results obtained from (10) by the absolute values
of 4a’B, corresg)onding to the values of b used. See table 14.

2

4a’B, (11)

If R=1+3—a were put equal to unity and the small term

g—(’: tan (45°—)2l) 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 -g% tan (45°-%) and the

factor R, therefore, represent approximately the effect of the curvature
of the earth’s surface.
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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 Ayg.

FACTORS OF PROPORTIONALITY

The assumption commonly made is that the deformation, H, of the
geoid due to a mass whose potential is V may be obtained from the
equation: o
n-Y (12)
where g is the acceleration of gravity. .

This equation is subject to various limitations, which are discussed
at length in Bulletin Géodésique, No. 26 (1930), p. 158. When alevel
surface like the geoid changes its form by the shifting of matter, the
real criterion for the propriety of the statement that the new geoid
is really the old geoic{) deformed in a certain way is the identity of
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 by arbitrary definition, and the value of A;g computed
in the usual way irom such a value of H certainly does not apply.
. Again if the shifting of mass causes a shift in the center of gravity
of t}ge whole system of masses, equation (12) does not apply to H;
neither does it apply to A,g by itself computed in the ordinary way
from H. However, the combination of the direct effect A,g (the ver-
tical pull of the masses considered) with A,g to obtain the total effect
in gravity is not affected by a shift of the center of gravity, as Stokes 8
sh(()iwed in his classical memoir. Also see pages 71, 102, 103, 105, 108,
and 109.

CONVENTIONS AS TO SIGN

In passing, something should be said regarding the convention as
to the signs of A,g and Ayg. In the work of Hayford and Bowie 4,9
(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:

Ag=A,9—Ayg (13)

where A,g 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 practice is to apply the reduction
to observed gravity. An excess of downward pull requires according
to this convention an intrinsically negative correction. Ag and A,g
are, theréfore, given signs opposite to what they would have according
to the practice of Hayford and Bowie.

.4 A. R. Clarke, Geodesy,

, p. 98.
8 G. Q. Stokes. On the \})a.rlatlon of Gravity at the Surface of the Earth. Mathematical and Physical
Papers, Vol. II, p. 141, : . .
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If the reductions are applied, according to European usage, to
theoretical gravity, that is, in the reverse direction, tﬁe combination
of signs is different and for clarity we introduce additional notation.

Let A’,g and A’g denote the direct effect and the complete effect,
respectively, according to the prevailing European convention; then

A'lg= — Alg
A'g=—Ag
We further have
Alg=A"1g+Aqg, (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 and A,g are merely tables of the New-
tonian potential of certain masses, apart from a constant positive
factor differing for H and A,g. The precautions due to a change in
the total mass or a shift of the center of gravity must be separately
considered. Since in ' ‘

V=nukpN (15)

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

_akN

H="2%(10)" (centimeters) (16)

Under the same conditions to the same degree of approximation
% , the vertical gravity gradient (change in gravity per unit change
in elevation) is . '

b9 29
SH a a7

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

The value of A,g, the indirect reduction due to the deformation of
the geoid, that is the effect of reducing gravity from the original %soid

to a geoid warped through a distance H, is found by multiplying H by
the gravity gradient, that is .
_gle 29 2V
A’g_HSH— =7 (18)
or ’ A2g=2“fN(10)“ (c. g. s. units, or gals) (19)

the factor 10° being introduced, since N was originally computed with
the kilometer as the unit. -
The formula for g was found from the equation

4
g=§7rkpma (20)

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

b=t {14+ 3m(14+ 21+ 221)] (@1

wheré
g.=acceleration of grav1ty at the Equator
a,=equatorial radius.
F=the flattening (ellipticity) of the terrestrial ellipsoid
m=ratio of the centrifugal force of rotation at the Equator to gravity
at the Equator.

BASIC NUMERICAL VALUES

For the Internationsal Ellipsoid:
a,="6,378,388 meters

1 .
J= 297
_ g.=978.049 gals
hence
log m=7.54005735-10
and

. pm=5.5168 g/cm3
From this it follows that
9=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

H (centimeters)=2.1337787 N (22)
Ayg (in gals)=65.778575 N X107

Since the computed value of NV 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 computed for the outer radius of the zone in question.

The value of H and A,g 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 place of gals and
the second decimal p ace of centimeters were held until the tables
were complete, then one set of tables was formed for H and another
for A,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,g are given for each tenth kilometer
value of &, and for each one kilometer value of A from A=—80 kilo-
meters to h=—130 kilometers. In the remaining zones from M out
to the antipodes, between k= +-10 kilometers and h=—15 kilometers,
the values are given for each one-hundredth kilometer value of A.
Between h=—80 kilometers and h=-—130 kilometers the values of
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theoretical gravity, that is, in the reverse direction, tge combination
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Let A”,g and A’g denote the direct effect and the complete effect,
respectively, according to the prevailing European convention; then

Allg= - Alg
A'g=—Ag
We further have
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- In any case the tables for H and A,g are merely tables of the New-
tonian potential of certain masses, apart from a constant positive
factor differing for H and A,g. The precautions due to a change in
the total mass or a shift of the center of gravity must be separately
considered. Since in

V=nkoN (15)

p represents unit density, and NV contains a?, @ being expressed in
kilometers, then

kN
- g
Under the same conditions to the same degree of approximation

H= (10)*° (cen bimeteré) (16)

% , the vertical gravity gradient (change in gravity per unit change
in elevation) is :

9 _2g

0H a _ (17_)
which is positive because we consider the reduction as being downward
through a distance H.

The value of Ayg, the indirect reduction due to the deformation of
the geoid, that is the effect of reducin%gravity from the orifipal %;oid
, yng

to a geoid warped through a distance H, is found by multip by
the gravity gradient, that is .

_zyb9 29, 2V
Azg—'H&H_a, T a (18)
or 2.0~ 10} (c. g. 5. units, or gals) (19)
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the factor 10° being introduced, since N was originally computed with

the kilometer as the unit.
The formula for g was found from the equation

4
g=37kpna (20)

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

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

BASIC NUMERICAL VALUES

For the International Ellipsoid:
a,=6,378,388 meters

1
f 297
9.=978.049 gals
hence . .
log m=7.54005735-10
and

pm="5.5168 g/cm®
From this it follows that
' 9=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

H (centimeters)=2.1337787 N (22)
A9 (in gals)=65.778575 N X107

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 computed for the outer radius of the zone in question.

The value of H and A.g in the fundamental tables were now obtained
from the values of NV for the zones by multiplication by the proper
factors. Intermediate values were interpolated using second differ-
ences’ where necessary. The seventh decimal place of gals and
the second decimal place of centimeters were held until the tables
were complete, then one set of tables was formed for H and another
for A,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.g are given for each tenth kilometer
value of h, and for each one kilometer value of A from A= —80 kilo-
meters to h=—130 kilometers. In the remaining zones from M out
to the antipodes, between A=+ 10 kilometers and A= —15 kilometers,
the values are given for each one-hundredth kilometer value of A.
Between h=—80 kilometers and A=—130 kilometers the values of
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H and A.g are given for each one-tenth kilometer value of £.* From
the tables just described the set of tables in part-1 was derived.

USE OF THE TABLES

The potential V of a mass and the quantities H and A.g, which are
proportional to V, are all positive for positive density. There is no
question of upward or downward pull of a given mass, as there is in
the Cassinis tables for the direct effect. The precepts for using the
tables for H and A,g differ, therefore, from those for using the tables
of Cassinis and Dore. The followmg precepts apply only to the
tables for H and A.g.

As was stated previously, the tables give a quantity proportmnal
to the potential of a mass extending from the 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 h; 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 k,; corre-
spond to the upper level, and 4, to the lower level of the-mass. Then
let f(h,) and f(h;) be the quantities taken from the table either for H
or A,g with the arguments h, and A, respectively. There are three
cases to be considered.

Case I.—Both A, and h, positive, hence h;>h.. The quantity
sought from tables is

J(he) —f(bs). (23)
Case II.—With A, positive and k, negative, the quantity sought is
F(ha) +£ (o). (24)

Case III.—Both h, and A, negative. Here hy>hi, but |hs| <| k.
Then the quantity sought will be ’ C

J(h1)—f(ha). (25)

The results of cases I, II, III are, of course, for masses of unit
density. If a density other than this is assumed for a mass, the
results must be multiplied by that density.

EXAMPLE 1
[Zone 17, A,g (10)% for unit density]
CASE I

By (km) = +8 +7 | . 46 | +5 +4
hy (km)= +4 +3 +2 +1 0
fh)= 2,664 | 2331 | 1,008 | 1,665 |1,332
Th) = 1,332 999 666 333 0
Sy —f(h) = 1,332 | 1,332 [1,332 |1,332 |1,332

¢ These tables are on file in manuscript form at the U. 8. Coast and Geodetic Survey, Washington, D. C.
and may be consulted by anyone interested. ’ b
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EXAMPLE I—Continued

CASE 1T
he (km)= +3 +2 +1 0
hy (km) = -1 -2 -3 4
f(h) = 999 666 333 0
F(h) = 333 665 998 1, 330
J(ho) +f ()= 1, 332 1,331 1,331 1, 330
CASE III
he (km) = ~1 -2 -3 —4 -5
b (km)= | =5 -6 -7 —~8 -9
flh)= " 333 665 | 998 | 1,330 | 1,663
Fhy = 1,663 | 1,995 | 2,327 | 2659 |2 991
SRy —fha)= | 1,330 | 1,330 | 1,329 | 1,320 |1,328

The thickness of the mass is the same, 4 kilometers in each of the
above instances, while the elevation of the station varies with refer-
ence to the elevation of the mass. In case I the mass is above the
station; in case II the mass is partly above and partly below the sta-
tion eXcept in the one instance where its upper leve{ coincides with
the station level. In case III, the mass is entirely below the level of
the station. Yet the greatest variation in the values of A,g 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.

EXAMPLE Il

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

Topography.~— hy=0, hy=—5 km, density =—1.643.

Since f(h;)=0, this may be either case II or case III, that is, we

have either
F(ha)+f(Ry) or f(hy) —f(hs)=2641X107% gal.
Hence topographic effect=2641X (—1.643)X10"°= —.004339 gal.
Compensation.— =—5 km, by=(—5—96) km=—101 km.
Case IIT applies here:
f(ha) —f(ha) = (43726—2641) X 10 gal =41085X 10~ gal.

Density of compensation for 5 km depth=--.08694. See table 3.
Hence compensation effect=41085X (+.08694)X107*=+-.003572

gal.
Ag=resultant effect=—.004339+.003572=—.000767 gal.
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EXAMPLE m

To compute the indirect effect of topography and isostatic compen-
sation (A.9) for zone N as a water zone of 5 km depth with station
2 km above sea level.

Topography.—  hy=—2 km, hy=(—2—5) km=—7 km,
density = —1.643.

Case I1I applies: :
J(h) —j(hg) (3694—1057)X10%=2637 X107 gal.
Hence topogra,phm effect=2637 X (—1.643) X 10~%=—.004333 gal.
Compensation.— hy=—7 km, h;=(—7-96) km=—103 km.
Case III applies:
Fh)—fh)= (4:4:34:9----1";694:))(10"e gzal=40655X% 10-¢ gal.

Density of compensation for 5 km depth=+-. 08694. See table 3.
Hence compensation effect = 40655 X (+.08694) X 10~* gal=
+.003535 gal.

A,g=resultant effect=— 004333+ .003535=—.000798 gal.
EXAMPLE IV

To compute Ag for zone N as a land zone with an elevation of 5 km
and with the station 1 km above the zone.

Topography.— hs=—1 km, hy=(—1—5) km=—6 km,
density =2.67. _ o

Case III applies:
F(h) —Ff(ha)=(3168—529) X 10-*=2639 X 10~* gal.
Topographic effect=2639X2.67X107*=--.007046 gal.

Compensation.— ha=—1km, h=(~1—96) km=—97 km.
Case III applies: ' ‘

Fh)—F (ha) = (42454 — 529) X 10-%=41925X10"¢ gal.
Density of compensation for 5 km elevation=—.14107. See table 2
Compensation effect=41925X (—.14107) X 10~*=—.005914 gal. .
Azg=resultant effect=+.007046 —.005914=+.001132 gal.

' EXAMPLE V

To compute Asg for zone N as a land zone with an elevation of 5
kilometers 'and with the station 1 kilometer below the zone.

Topography.— ha=+1km, hy=—4 km, density=2.67.
Case II applies:

- fha)+f(h)= (599+21 13) X 1074=2642X10"* gal.
Topographic effect=2642X2.67X10-%=+.007054 gal.
Compensation.— hs=+1 km, hy=(+1—96)-km=—95 km.
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Case II applies:

F(ha)+f (he) = (529 41805) X 10~*=42334 X 10~® gal.
Density of compensation for 5 km=—.14107. See table 2.

Il-Ience compensation effect=42334 X (—.14107)X107%=—.005972
gal.
Asg=resultant effect= +.007054 —.005972=+.001082 gal.

In the examples A,g has been dealt with exclusively. However, it
is 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 A=—15 km and A=—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 approximate formula (10) may be

used to advantage. The closed formufa (8) and Cassinis’ formula (9)
" can be used for all of the zones. They are, accordingly, extremely
useful for checking the results of other formulas. The series formula
(2) is well adapted for computations in the outer zones, where it 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 A to the linear chordal radius must be nu-
merically less than 1; for practical computation, however, the ratio
must be numerically less than %, at the very least, and preferably
less than %. The expression for the linear chordal radius is 2a sin ¥%8.
Below is a table giving the approximate values of the chordal radius
for several zones and the maximum values of A that may be con-
veniently used for these zones in the power series (2).

Zone 2a sin -;— A

Kilometers | Kilometers
- 12

+3

19 +5
29 +7
188 +47
480 +120
642 160

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 & up to and including zone 13. Begin-
ning with the outer radius of zone 12, the formula may be employed
for all values of A that are likely to be used.
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EXPLANATION OF TABLE 1

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 single zone or cap because
the corrections are too small to justify the use of individual zones.
Factors for use in deriving the mean elevatioirof 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 A,g,
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
|Inner radius, 0 meters; outer radius, 3,520 meters)
A H Ay h H Ay
km cm gals X 10¢ km om gals X100
+10.0 59.6 184 —80 113.5 350
+9.5 58.3 180 . —81 113.8 351
+9.0 56.9 175 —82 114.1 352
: _ ] -8 114.4 353
48.5 55. 4 171 —84 114.8 354
48.0 53.9 166 —85 1156.1 355
+7.5 52.3 161
470 50.5 156 -84 115.4 358
+6.5 48.7 150 -87 115.7 356
J —83 115.9 357
+6.0 46.7 144 —89 116.2 358
+5.5 4.6 138 —90 118. 5 359
+5.0 42.3 130 :
+4.5 39.8 123 -1 116.8
+4.0 371 114 —92 117.1 361
-93 117. 4 362
+3.5 341 105 —04 117.6 363
43.0- 30.8 95 —95 117.9 364
+2.9 30.1 93
+2.8 290.4 81 —~86 118.2 364
+2.7 28.7 88 -97 1R 4 365
+2.6 27.9 86 ~98 118.7 366
-9 119.0 367
+2.5 2.2 84 —-100 119.2 368
424 26.4 81
+2.3 25.6 79 -101 119.5 368
+2.2 4.8 76 —102 - 119.7
+2.1 2.9 . 74 -103 120.0 370
- 104 120.2 3n
+2.0 2.1 7 —105 1206 371
+19 22.2
+18 2.3 66 -108 120.7 372
+1.7 20.3 a3 —-107 121.0 373
+1.6 19.4 60 —108 121.2 374
-~109 121. 4 374
+1.8 18.4 57 —-110 12L.7 375
+1.4 17.4 54
+1.3 16.4 50 -111 121.9 378
+1.2 15.3 47 -112 122.1 376
+1.1 14.2 “ -113 122.3 377
—114 122.6 378

(Continued .on p. 16)
1 See explanation on pp. 8 and 15
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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 radius; 3,520 meters]

[} H Ay b H Ay
km cm gala X108 km cm gals X108
+1.0 13.1 40 -115 122.8 37

+.9 11.9 37

+.8 10.8 33 —116 123.0 370

+.7 0.5 29 -117 123.2 3380

+.8 8.3 26 -118 123.5 381

-119 123.7 381

+.5 7.0 22 -120 123.9 382

+.4 8.7 18

4.3 4.3 13 -~121 124. 1 382

+.2 2.9 9 -122 124.3 383

+.1 1.5 5 -123 124.5 384

.0 0.0 0 -1 124.7 384
—-125 124.9 385

-1 1.5 5

-2 2.9 9 -128 125.1 386

-.3 43 13 -127 125.3 3386

-4 5.7 18 —128 125.5 387

-.5 7.0 22 —129. 125.7 388

—130 125.9 388

—.8 8.3 26

-7 9.5 29

~.8 10.8 33

-.9 1.9 37
~1.0 13.1 40
-1.0 13.1 40
-11 14.2 44
-1.2 15.3 47
-13 16.4 50
—1.4 17.4 54
-15 18.4 57
-1.8 19.4 60
-1.7 20.3 83
~1.8 21.3 66
-19 22.2 68
-2.0 23.0 71
=21 23.9 74
—2.2 24.8 76
—2.3 25.6 79
~-2.4 26.4 81
-~2.5 27.2
—-2.6 27.9 86
-2.7 28.7, 88
—-2.8 29.4 1
-2.9 30.1 83
-3.0 30.8 95
-3.5 4.1 108
—4.0 37.1 114
—4.5 30.8 123
-5.0 42.3 130
-5.5 4.6 137
—-6.0 46.7 14
-6.5 48.6 150
-7.0 60. 5 156
-7.5 52.2 161
-~8.0 53.8 188
-85 85.3 171
-9.0 56.8 175
-9.5 58.2 179

—-10.0 §9.5 183
—-10.6 60.7 187
-1.0 61.9 191
-1L§ 631 194
-12.0 64.2 198
—12.5 65.2 201
—13.0 66.2 204
—~13.5 67.2 207
—14.0 68.2 210
—14.5 69.1 213
—-15.0 69.9 218

1 See explanation on pp. 3 and 15,
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Table .—FUNDAMENTAL TABLES. THE DEFORMATION OF THE

GEOID AND ITS EFFECT ON GRAVITY '—Continued

~ Zone H
[Inner radius, 3,520 meters; outer radius, 5,240 meters]
A H Ay A H Ay
km cm gals X100 km cm gals X100
+10.0 50. 2 156 80 114.8 354
+9.5 48.7 160 —81 115.1 355
+9.0 47.1 145 —82 115. 5 356
-83 115.9 357
+8.5 45.4 140 —84 116.3 358
+80 43.7 135 —85 116.8 360
+7.5 41.9 129
+7.0 40.0 123 —86 117.0 361
+6.5 338.0 117 —87 117. 4 362
—88 117.7 363
+6.0 35.9 111 —89 118.1 364
+5.5 8.7 104 -90 118.4 865
+5.0 314 97
+4.5 28.9 89 -01 118.8 368
+4.0 26.3 81 —92 118.1 367
-93 119. 4 368
+3.5 23.5 72 -4 119.8 369
+3.0 20.8 63 —95 120.1 370
+2.5 17.8 54 .
+2.0 14.2 44 —06 120. 4 371
+L5 10.8 33 —97 120.8 372
—98 121.1 3713
+1.0 7.8. 22 —09 121. 4 374
+.9 6.8 20 -100 121.7 375
+.8 58 18
+.7 5.1 18 ~101 122.0 376
+.6 4.4 14 - —102 122.3 377
: -103 122.8 378
+.5 3.7 11 —104 122.9 379
+.4 2.9 9 —105 123.2 380
+.3 2.2 7
+.2 L35 4 -108 123.5. 381
+.1 .7 2 —-107 123.8 382
.0 .0 0 —108 124.1 383
—109 124. 4 333
-1 .7 2 -110 1247 38¢
-2 L5 4
-3 2.2 7 —111 125.0 385
-4 2.9 9 -112 125.2 388
-.5 3.7 1 -113 125.5 887
—114 125.8 388
] 4.4 14 —115 126.0 389
-7 5.1 16
-—-.8 5.8 18 -116 126.3 389
-.9 6.6 20 -117 128.6 390
-0 7.3 2 -118 128.8 391
—119 127.1 392
-15 10.8 33 —120 127. 4 393
-2.0 4.2 44 .
—-2.5 17.4 54 -121 127.8 393
=3.0 . 20.5 63 -122 127.9 394
-3.5 3.8 72 -123 128.1 395
. . —124 128. 4 396
-4.0 26.2 81 -125 128.6 397
—-4.5 28.9 89
-5.0 3L.3 97 —128 128.9 397
-=5.5 3.7 104 -127 129.1 398
—-6.0 3.9 111 —ig }34 %
- X
—8.5 38.0 117
-7.0 0.0 13 —180 § 129.8 400
-7.5 41.8 129
-8.0 43.8 134
—8.5 45.4 140
-9.0 47.0 145 -
—9.5 43.6 150
-10.0 - 50.0 154
-10.5 515 159 d
-=1L0 52.9 163
-11..5 54.2 167
-12.0 55.5 171 N
-12.5 56.7 175
—13.0 57.9 178
-13.8 5.0 182
-14.0 60.1 185
-5 6l.2 189
-15.0 622 192

1 Bee explanation on pp. 3 and 15,



18 U. 8. COAST AND GEODETIC BURVEY
Table 1.—FUNDAMENTAL TABLES. THE DEFORMATION OF THE
GEOID AND ITS EFFECT ON GRAVITY '—Continued
Zone I

[Inner radius, 5,240 meters; outer radius, 8,440 meters}

[ 3 H Asg h H Asg
km gals X100 km cm gals X108
+10.0 109.3 337 —80 291.7 899
+9.5 105.4 325 —81 202.8 903
+9.0 101.3 312 —82 293.9 906
- —83 205.0 910
48.5 97.1 209 —84 296.1 913
+8.0 92.8 286 —85 297.2 916
47.5 88.3 272
4+7.0 83.6 258 —86 298.2 019
46.5 78.8 243 —87 299.3 923
—88 300.3 926
+6.0 73.8 227 —89 301. 4 929
+5.5 68.8 211 —90 302.4 932
+5.0 63.2 195
+4.5 57.6 178 -91 303.4 935
+4.0 51.8 160 —92 304.4 938
—93 305.3 041
43.6 45.9 141 —94 306.3 944
+3.0 39.7 122 —95 307.2 047
+2.5 33.4 103
+2.0 26,9 83 —96 308.2 950
+1.5 2.3 63 -7 300.1 953
—08 310. 1 956
+1.0 13.6 42 —99 311.0 959
+.9 12.2 38 —100 311.9 961
+.8 10.9 34
+.7 9.5 29 —101 312.8 964
ol on oz | i oW
1:2 88 ] —104 | 3154 972
T3 a1 13 —105 316.3 975
+.2 2.7 8 —108 317.1 978
+.1 14 4 -107 318.0
.0 0.0 0 —108 318.8 983
-1 14 4 —109 319.8 985
T 27 H -110 3205 988
-.3 4.1 13 —111 321.3 990
—.4 5.5 17 -112 322.1 993
Solon R cE| B m
-.8 8.2 25 - .
g o » —118 34.5 1,000
—.8 10.9 3 —118 325.2 1,003
-9 12,2 38 —-117 326.0 1,005
-1.0 13.6 42 —ﬂg gg’&g }.g%
-1.5 20.3 63 - - '
Zoo %9 s || -1 328.3 1,012
-2.5 33.4 103 —121 329.0 1,014
-3.0 39.7 122 -122°| 3%.8 1,017
-3.5 45.8 141 —}g gtl). g } g;g
—4.0 51.8 160 - . ’
is 55 o —-125 332.0 1,023
-5.0 63.1 104 —126 332.7 1,026
—5.5 68.5 211 -7 333.4 1,028
—8.0 73.7 227 —}g 33:;4;; } ggg
—8.5 78.7 42 - - !
78 &5 257 —130 3355 | 1,034
-7.5 88.1 272
—-8.0 92.6 286
—8.5 96.9- 299
-9.0 101.1 312
—9.5 105.1 3%
—10.0 | “ 100.0 336
—10.5 112.8 348
—11.0 116.4 359
—11.5 119.9 370
-12.0 123.3 380
—12.5 126.8 390
-13.0 129.8 400
-13.5 |. 1329 410
~14.0 135.9 419
-14.5 138.9 428
—15.0 141.7 437

18ee explanation on pp. 3 and 15.
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Table 1.-FUNDAMENTAL TABLES.: THE DEFORMATION OF THE

GEOID AND ITS EFFECT ON GRAVITY —Continued

Zone J

{Inner radius, 8,440 meters; outer radius, 12,400 meters]

A H Asg [ H Ay
km cm galsxX10¢ km cm gala X108
+10.0 | 1500 462 ~80 | 477.0 | 1,470
+9.5 | . 1438 443 —-81 | 4191 | 1477
+0.0 | 1375 424 -8 | @iz | L4
; - 483, 1,49
a8 o —84 | 48.3 | 1496
+7.6 | un7 363 -8 | 487.3 | 1,502
+7.0 | 107 341 —-88 | 489.3 | 1,508
+65 | 1037 320 -8 | vz | Lsu
- 493, 1§
12‘2 .4 4y -89 | 4051 | 152
e .0 m —90 | 4970 | 1532
4.5 73.8 228 —o1 | 4989 | 1,58
+4.0 66.0 204 sz | a0 | 1w
- 502.6 | 1,549
13 el n —94 | 5044 | 1855
e 50 1 —95 | 5062 | 1560
12,0 336 104 —96 | 5080 | 1,566
115 25.3 78 97 | a7 | Vsnl
—g 511 1,57
el s & -99 | 8132 | 1,582
I 1.2 b -100 | 5149 | 1587
+.7 1.8 36 —101 | se6 | 1,502
+6 | .101 31 -l | sig2 ) La
- 519, 1
I'i HH % —104 | 5215 | 1608
T4 88 b 105 | 582 | 1613
+.2 3.4 10 —108 | 5248 | 1,618
+1 1.7 5 —107 | 524 | 1623
) 0.0 0 —108 | 5279 | 1628
1 L7 5 —109 | 525 | 1632
g T 2 —110 | 8810 | 167
-3 5.1 18 —u1 | 5326 [ 1,842
—4 6.8 21 -12 | 8341 | 166
—5 8.4 26 -us | s | Les
-n4 | 537 1,656
-6 10.1 31 - '
iy 1.1 a 15 | 5386 | 1,660
-8 13.5 12 —16 | 510.0 | 1,665
-9 15.2 47 -7 | 515 | 1e6o
10 16.9 52 -us | szo | Len
-1 544, 1, 678
—1.5 25.3 78 ,
oL 3 N —120 | 545.8 | 1682
25 4.8 129 —121 | san.2 | 1,687
-3.0 50,0 154 ~12 | 5485 | 16l
-3.5 58,0 179 -1z | g | Lo
-1 17
—4.0 66.0 203 : '
o4 woel| = ~125 | 5526 | 1,704
—5.0 814 251 —126 | 3.0 | 1,708
-55 88.9 214 ~127 | 5.3 | 1712
4 —60 96.3 297 -im | wes | Liie
-1 . L7
-65 | 1035 319 - '
—7.0 | 11086 341 180 | 6%9.2 | 1,724
-75 | u74 362
—80 | 1242 383
-85 | 1308 403
-5.0 | 137.2 23 )
—-9.5 | 1435 “2
—100 | 1406 181
—105 | 1556 480
—11.0 | 1614 488
—1.5 | 1671 515
—120 | 1727 532
—125 | 1781 549
~13.0 | 183.4 565
-135 | 1888 581
-0 | 1837 597
-145 | 1886 612
150 | 2034 627

' Bee explanation on pp. 3 and 15,



20 U.8. COAST AND GEODETIC SURVEY
Table 1.—FUNDAMENTAL TABLES. THE DEFORMATION OF THE
GEOID AND ITS EFFECT ON GRAVITY '—Continued

Zone K
[Inner radius, 12,400 meters; outer radius, 18,800 meters]

A H Asg A ~-H Ay
km ecm gals X108 km em galsX 108
+10.0 257.0 —80 084.7 , 036
+9.5 245.5 757 —81 980.7 { 3,051
+9.0 233.8 721 —82 994.7 | 3,066
we| @mal o om) | me
13'3 }?.1:3 g‘ﬁ —85| 1,000.4 | 3112
- ] -8 | 1,014.2| 3,126
+86.5 172.7 532 _% ] i’ gégg g' 141
, 160, - ,023.5 155
Ies| wral @i =se| nomi| s
+5.0 1343 414 ~90) 1,032.7 | 3,184
+4.5 1213 374
—01| 1,037.2| 3,197
+4.0 18.1 333 ~92 | 1,041.7 3,211
+3.5 04.8 202 -3} 1,046.1 ] 3,225
+3.0 8L 4 251 —94 | 1,050.4 | 3,238
+2.5 8.0 210 ~95) 1,054.8 ) 3,252
+2.0 5.5 168
+1.5 40.9 126 —96 % 059. g 3,265
10l 2.3 84 o) Tooa| 3o
+.9 2.6 i —99} 1o71.6] 3303
+.8 21.8 & -100} 1,075:7] 3,318
+.7 19.1 ] i '
+.6 16.4 50 —lgé 1, % ; g' 328
—1 1,083. , 341
A I 2l <3| nest7| 3388
I3 82 2 ~104 | 1,00L.7( 3,365
+.2 55 17 —105 1,095.6 3,377
+ }, 3(7, 3 ~106 | 1,009.4 | 3,389
: - -107 | 1,103.2| 3,401
-1 2.7 8 —108 | 1,107.0 | 3,413
-2 5.5 17 —-109 | 11108 3424
-.3 8.2 25 —-110 | 1,114.5| 3,436
-4 109 | 84
-5 13.6 42 —u; { 18.2| 3,47
_ ~-11 J121.8 | 3,458
iy ? }g f gg —113 | 1,125.5 | 3470
~8 a8 & —14 | 13,1201 3,481
T %6 76 —115| 1,132.8 | 3,492
—Lo Z.3 & ~u6| L1361} 350
-L5 40.9 126 17| 1,130.8| 3,513
-2.0 54.5 168 —118| 1,143.1] 3524
-2.5 68.0 210 ~119{ 1,146.5| 3,534
-3.0 814 251 —120 | 1,140.9 | 3545
—-3.5 047 202
_ —121| 1,153.3 | 3,555
_1_' g }g?: ‘1’ 332 ~122 | 1,156.6 | 3,568
—5.0 134.2 414 —1281 1,160.0 | 3,576
—5.5 147.1. 453 —124 1,163.3 3, 586
—8.0 159.8 493 -125 1,166.5 3,596
—6.5 172.4 532 ~126 | 1,160.8 | 3,606
~-7.0 184.9 570 -127| L,173.0| 3,616
-7.5 197.2 608 -128| L176.2| 3,626
.0 | . 200.4 646 -120 | 1,170.3 | 3,636
-85 2.4 682 —130 | 1,182.4 | 3,645
-9.0 232 719
—0.5 2%4.9 55
~10.0 256.4 700
~10.5 267.8 825
-11.0 278.9 860
~11.5 280.9 894
~12.0 300.7 027
—12.5] 314 960
~13.0 321.9 992
~13.5 332 2 1,024
—14.0 3423 1,055
—14.5 362.3 1,086
~18.0 862.2 1,118

18ee explanation on pp. 3 and 18.
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Table 1.—FUNDAMENTAL TABLES. THE DEFORMATION OF THE
GEOID AND ITS EFFECT ON GRAVITY '—Continued

Zone L
{Inner radius, 18,800 meters; outer radius, 28,800 meters)

h H A A H Ay
km em galaX 108 km om galaX 104
+10.0 415.2 1,280 —80 | 1,033.0( 5,959
49.5 395.4 1,210 —81| 1,044.8 | 59905
+9.0 375.5 1,158 —82| 1,056.4 | 6031
tes| mss| vl I PG| gl
i; "6 3,‘;2:% '8(7)}; -85t 1,990.5| 6,136
. —86 | 2,007 6171
+6.5 274.1 845 _gg g: (%g g g‘ gaog
6.0 253.5 781 - . ,
is. 5 232.7 n7 —89 | 2,034.3 8,271
ii: 0 2;1. 9 %3 —-80 | 2,045.0 6,304
5 191.0 9
~g11 2,05.5{ 6,337
401 170.0 b24 02| Zo660| 6369
+3.5 148.9 450 —03 | 2,076.3| 6401
+3.0 127.7 |. 394 —04 | 2,086.5| 6432
+2.5 106.5 328 —-95 | 2,008.6 , 463
+2.0 85.3
+15 64.0 107 —96 | 2,106.6| 6494
+1.0 2.7 132 :8; % %’22 g g g%g
+.9 38.4 118 —99 2 136: 0 e:
i‘ g wi lg —100| 21456 6,814
it i I = Y- H
' i: H 13 & -103 | 2173.9| 6702
+.3 12.8 40 —104 | 2,183.2 6,730.
+.2 8.5 28 —105 | 2,192.3 6, 758
+:(l, 33 13 —106 | 2,201.4| 6,786
—107 | 22104 6814
=1 43 13 —108 | 2,219.3 | 6,842
=3 =8| k| N iE| o
-4 17.1 53 - > 8. &
i B B =1 T
=8 %8 » -13| 2227| o7
—.8 34.1 105 —114 | 2,271 | 7001
-9 38.4 118 ~115 | 2,279.8 7,027
—10 27 122 ~116 | 2,287.8] 7,053
-L5 640 197 —-117 |~ 2,280} 7,078
-20 85.2 263 —118 | 23042} 7,103
=HEHEE (e R R
—35] 1488 458 —120 %30 n18
~4.0 169.8 523 -121 2,328.2 7,177
—4.5( 1900.8 588 =122 ] 23361 7,202
-50] 2116 652 =123} 2,344.0 | 7,228
—5.5 232 4 716 —124 2,351.7 7,250
—6.0 253.1 780 —-125 2,359. 4 7,273
-8.5 3.7 844 —126 | 2,367.1| 7,297
-7.0 2042 907 —-127 | 2314.8] 7,320
~7.5 3145 970 —128 | 23822 7,344 -
—-80 334.7 1,032 -120 | 2,380.6| 7,366
—8.5 354.8 1,004 —130 | 2397.0| 7,389
-9.0 374.7 1,185
-90.5 394.5 1,218
-10.0 414 2 1,217
-10.5| -4338 1,337
-11.0 453.0 1,396
-11.5 472.2 1,456
-12.0 491.2 1,514
-12.5 510.0 1,572
-13.0 528.7 1,630
-13.5 547.2 1,687
~14.0 865.5 1,743
-14.5 683.7 1,799
—-15.0 60L7 1,855

1 Ses axplanation on pp. 8 and 15.



22 U.8. COABT AND GEODETIC SURVEY

Table 1.—FUNDAMENTAL TABLES. THE DEFORMATION OF THE
’ GEOID AND ITS EFFECT ON GRAVITY '—Continued

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

h H Asg h H Azg b H Ay
km cm gals X108 |{ - km cm gale X108 km cm galsX10¢
+10.0 | 1,269.5 3,914 —80.0 | 7,496.8 23,110 —-112.0 | §,144.3 | 25,190

+9.5| 1,207.1 3,721 -80.5] 7,526.2 23,201 —112.5| 9,186.7 | 28,258

+9.0| 1,144.5 3,528 ~81.0| 7,555.7 23, 202 —113.0 | 9,188.9 | 28,327

~81.5| 7,580 23,383 —113.5| 9,211.1 | 28,395

+8.56] 1,08.7 3,335 —82.0| 7,6143 23,473 —114.0 | 9,233.2 | 28,463

+8.0} 1,018.8 3, 141 . )

+7.5 955.8 2,946 —82.5 | 7,643.3 23, 562 —114.5 | 6,255.1 | 28,531

+7.0 892.7 2,752 —83.01 7,672.2 23, 852 ~115.0 | 9,277.0| 28,599

+6.5 829.4 2, 557 —83.5| 7,701.0 23, 740 ~115.6 | 9,298.8 | 28,668

.—84.0| 7,729.7 23,828 ~116.0 | 9,320.6 | 28,733

+6.0 766.0 2,361 —84.5 ] 7,758.2 23,918 -116.5 | 9,342.2

+35.5 702.5 2,166

+5.0 638.9 1,970 -85.0 | 7,786.6 24, 004 -117.0 | 9,363.8 | 28,866

+4.5 575.3 1,773 —8551 7,814.8 24,091 —117.5 9,385.2 | 28,932

+4.0 5115 1,577 —86.0 | 7,842.9 4,178 —118.0 | 9,406.6 | 28,008

N —86.5| 7,870.9 24, 264 —~118.5 1 0,427.9 | 29,064

+3.5 47.7 1,380 —87.0 | 7,808.8 24, 350 —~110.0 | 6,449.2 | 29,129

+3.0| 3839 1,183

+2.5 320.0 986 —~87.5| 7,926.5 | 24,435 —119.5 | 9,470.3 | 20,194

+2.0 256.0 789 —83.0 ] 7,95.1 24, 520 —120.0 | 9,401.4 | 29,259

+15 192.0 502 —-88.51 7,08L5 24, 605 —120.5 | 9,512.4 29,34

+1.0 128.0 " 395 —80.0 | 8,008.9 24, 689 —121.0 | 9,533.3 | 29,388

+' 9 115.2 355 —80.5 | 8036.1 24,773 —~12L.5| 9,554.1 | 29,453
+.8 102. 4 316 —90.0 | 8,063.2 24, 856 ~122.0 | 9,574.9 | 29,517
+.7 89.6 276 —90.5] 8,000.1 24,940 —-122.5| 9,505.5 1 29,580
+.8 76.8 237 —91.0| §116.9 25,022 —123.0| 9,616.1 | 29,644
+.5 64.0 197 —-91.5| 8,143.7 25, 105 -123.5| 9,636.6 | 29,707
+' 1 51.2 158 || —92.0 | 8170.2 25, 187 —124.0 | 9,657.1 | 29,770
+.3 _ 384 118 -92.5 | 8196.7 25, 268 —124.5| 9,677.5 | 29,833
+.2 25.6 79 —93.0} 82231 25,350 —125.0 | 9,697.8 | 29,896
+.1 12.8 40 -93.5 | 829.3 25,430 ~125.5{ 9,718.0 | 29,958
.0 0.0 0 —904.0 | 8,275.4 25, 511 —126.0 | 9,738.1 | 30,020
—1 12.8 || —-94.5 | 8,301.4 25, 591 —126.5| 9,758.2 | 30,082
-2 25.8 79 —95.0  8,327.3 25, 671 —127.0 | 9,778.2-| 30,143
—-.3 38.4 118 —95.5| 8353.1 25, 750 —127.5 1 §,788.1 1 30,
—.4 51.2 158 -96.0| 83787 25809 —1280]| 9817.97] 30,266
-5 64.0 197 || —96.5] 8,404.3 25,908 —128.5| 9,837.7 | 30,327
8 76.8 o7l —97.0| 8420.7| 2508 || —1290| 9,857.4 | 30,388
-7 89.6 276 —97.5| 8,455.0 26, 064 —120.5 | 9,877.1| 30,448
C -8 102. 4 318 —98,0 | 8,480.2 26, 142 ~—130.0 | 9,896.6 3
-9 115.2 —908.5 | 8,506.3 220 ’

-10 12801, 395 -99.0 | 8,530.3 26, 297

—15 192.0 592 ~99.5 8,555.2 26,373

-2.0 255.9 789 —100.0 | §,580.0 26, 450

—-2.5 319.8 086 —100.51 8,604.6 26, 526

-3.0 383.8 1,182 —101.0 | 8,629.2 )y

-3.5 447. 4 1,379 (| —10L5| 8,653.6 28, 677

—40 511.1 \1,576 : 102.0 | 8,678.0 28,752

—4.5 574.7 1,772 —102.5 | 8,702.2 26, 827

=50 638.2 | ° 1,067 —103.0 | 8,726.4 26, 901

-~5.5 701. 8 2,163 —103.5 | 8,750.4 26,975

—6.0 764.9 2,358 ||~ —104.0 | 8,774.4 27,049

—es 8281 2553 | —1045| 878.2| 27,12

-7.0 891.2 2,747 —105.0 | 8,822.0 27,196

-1.5 054. 1 2, 941 —105.5 | 8,845.8 27,260

-8.0| 1,016.9 3,135 —106.0 | 8,860.2 27, 341

-85 L079.6 3,328 —106.5 | 8,892.6 27,414

—g.0| Luz1! s[> TI07.0| 801601 2745

-9, 1,204. 4 3,713 —107.5 | 8,930.2 27,557
~10.0 | 1,288.5 3, 904 —108.0 } 8,062.4 27,629
~10.5| 1,328.5 4,095 —108.5 | 8,085.5 27,700
~11.0| 1,390.3 4,286 —100.0 | 9,008.4 27,770
15| L4510 47| 1095 | 90313| Zsa
~120| 1,513.3 4,865 -110.0 | 9,054.1 ﬁ. 911
—12.5| 1,674.5 —110.5 | 6,076.8 27,981
~13.0{ 1,6355 5,042 —111.0°§ 9,099.4 28,051
-13.5 1,698.3 5,229 =115 9,12L.9 28,120
-140| L7568 4] "N20) BMAZL H10
—145| 1,817.1 5,602
—-15.0| 1,877.2 5,787

1 S8ee explanation on pp. 3 and 15.
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.Table .—FUNDAMENTAL TABLES. THE DEFORMATION OF THE

GEOID AND ITS EFFECT ON GRAVITY 1—Continued:

Zone N
{Inner radius, 58,800 meters; outer radius, 89,000 meters)

3 H Asxg A H Ay h H Ay
km cm galsX10¢ km em - gals X100 km cm gals X108
+10.0 | 1,712.7 , 280 —80.0 | 11,892. 4 36, 661 —112.0 | 15,265.7 | 47, 060

+9.6 1,827. 4 5,017 —80.5 | 11,950.7 36, 841 —112.5 | 15,313.1 47, 206
+9.0 | 1,542.0 4,74 —~81.0 | 12,008.8 37, 020 —113.0 | 15,360.3 | 47,352

. . -81.5 | 12,066.8 37,199 —113.5 | 15,407. 4 | 47,497
+8.5 | -1,456.7 4,490 -82.0 | 12,124.6 37,377 —114.0 | 15,454. 4 7,
+8.0| 1,371.2 4,227 -
+7.5 1,285.7 3,064 —82.5 | 12,1821 37, 554 —114.5 | 15,501.2 | 47,788
+7.0 | 1,200.2 3,700 —83.0( 12,239.5 37,731 —115.0 | 15,547.9 | 47,930
+6.5 1,114.6 3,436 —83.5 | 12,296.7 f —~115.5 | 15, 594. 4 , 073

—~84.0 | 12,353.7 38,083 —118.0 | 15,640.8 | 48,218

+6.0 | 1,020.0 3,172 —84.5 | 12,410.5 38, 258 —118.5 | 15,687.0 | 48,359
+5.8 943.3 2, 908
+5.0 857.7 2, 644 —~85.0 | 12,467.1 38,433 —117.0 | 15,733.1 48, 501
+4.5 772.0 2,380 —85.5 ( 12,523.5 38, 607 —117.5 | 15,779.1 48, 643
+4.0 686. 2 2,115 —86. 0 12,579.8 38, 780 —118.0 [ 15,824.9 | 48,784

, —86.5 | 12,635.8 38, 953 —118.5 | 15,870.6 | 48,925

+3.5 600. 5 1,851 —87.0} 12,6901.7 39, 125 —118.0 | 15,916.1 | 49,085
+3.0 514.7 1, 87 .

42.5 428.9 1,322 —87.5 | 12,747. 4 39, 207 -119.5 | 15,061.5 | 49,205
+2.0 343.2 1,058 —88.0 | 12,802.9 39, 468 —120.0 | 16,006.8 | 49,344
+1.5 257.4 793 -88.5 | 12,858.2 39, 638 —120.5 | 16,051.9 | 49,484
+1.0 171.8 529 —80.0 | 12,013. 4 39,808 —121.0 | 16,096.8 | 49,622

+'9 154 4 476 —80.5 | 12,968.3 39,878 || —~121.5| 16,141.7 | 49,760
4.8 137.2 423 —00.0 | 13,023.1 40, 147 —122.0 | 18,186.4 | 49,808
+.7 120.1 370 —90.5 | 13,077.7 40,315 -122.5 | 16,231.0 § 50,036
+.6 102.9 317 —81.0 | 13,1321 40, 483 —123.0 | 16,275.4 | 50,173
+.5 85.8 264 =915 18,186. 4 3 —123.5 | 18,319.7 [ 50,309
+' 4 8. 8 212 —92.0 | 13,240.4 40, 817 —~124.0 | 16,363.9 | 50,445
+.3 5L 6 159 —02.5 | 13,204.3 40, 983 —124.5 | 16,407.9 | 50,581
+.2 34.3 108 —93.0 | 13,348.0 41, 148 —~125.0 | 18,451.8 | 50,718
+.1 17.2 53 —~93.5 | 13,401.6 41,313 —125.5 | 16,495.8 | 50,852
.0 0.0 0 —04.0] 13,454.9 41, 478 —126.0 | 16,539.3 | 50,986
a1l 172 5 —04.5 | 13,508.1 41, 642 -126.5 | 16,582.8 | 51,120
-.2 34.3 106 —05.0 1 13,561.1 41, 805 —127.0 | 16,626.2 | 51,254
~.3 51.5 159 —~95.5 | 13,614.0 41,968 —127.5 ] 16,669.4 | 51,387
—.4 68.8 212 -—96.0 { 13,668.6 42,130 —128.0 | 16,712.5 | 51,520
-.5 85.8 264 -—96.5 | 13,719.1 42,202 —128.5 16,755.5 | 51,653
-8 102.9 317 —97.0| 13, 771.8 42,454 —129.0 | 16,798.4 | 51,785
-7} 120.1 370 —97.51 13,823.68 42,614 —129.5°| 16,8412 | 51,917
—-.8 137.2 423 —-08.0 | 13,875.6 42,775 —130.0 | 16,883.8 | 52,048
—-.9 154. 4 476 —98.5 | 13,927. 4 42, 934 .

~1.0 171.5 528 —09.0 | 13,979.1 43, 094

L5 257.3 703 —99.5 | 14,030.8 | 43,252

-2.0 343.0 1,057 —100.0 | 14,081.9 43, 411
-2.5 428.7 1,322 —100.5 | 14,133.0 43, 568
-3.0 514.3 1, 586 —101.0 | 14,184.0 43,726
-3.5 600.0 1,850 —101.5 § 14,234.9 43,882
—4.0 685. 6 2,113 —102.0 | 14,285.5 44,038
—-4.5- 7.1 2,377 —102.5 | 14,336.0 44,194
-5.0 856.6 2, 841 —103.0 | 14,386.4 44, 349
-5.5 042.1 2, 904 ~103.5 | 14,436.6 | 44,504
-6.0| '1,027.5 3,168 —104.0 | 14,486.6 44,658
—6.5| 11129 3,431 ~104.5 | 14,536.4 44,812
-7.0] 1,1982 3,604 —105.0 | 14,586.1 44, 965
—-7.5| 1,283.4 3,956 —105.5 | 14,635.7 45,118
~8.0| 1,368.6 4,219 —106.0 | 14,685.1 45,270
-85} 1,453.7 482 —106.5 | 14,734.3 45,422
—g.0| 1,588.8 4,744 —107.G | 14, 783. 4 45,573
—-9.5 | 1,623.8 5,000 —107.5 | 14,832.3 45,724

—10.0 | 1,708.6 5,267 ~108.0 | 14,881.0 45,874

—=10.5| 1,783.4 5,529 —108.5 | 14,929.7 46,024

-11.0 | 1,878.2 5, 790 —109.0 | 14,078.1 48,173

—1.5| 19628 6,051 ~109.5 { 15,026.4 48,322

-12.0 | 2,047.3 6,311 —110.0{ 15,074.6 46,471

—12.5 | 213L8 8,572 —110.5 | 15,122.6 48, 619

-13.0| 221861 6,832 —111.0 | 15170. 4 46, 768

—13.5 | 2,300.4 7,001 -11L5 | 15,2181 48,013

—140| 23845 7,351 —112.0 § 15285.7 47,060

—14.5] 2,463.6 7,610

—15.0} 25525] 7,869

1 See explanation on pp. 3 and 15.
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26 U.8. COAST AND GEODETIC SURVEY

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

“Zone 18
[Inner radius, 1°20’58" =166,700 meters; outer radius, 1°41’13"]

A H A A H Ay A H Ay
km cm gals X104 km cm galaX100 km cm gals X100
+10.0 | 800.3|° 27|l —sool esm1| =:052] —1120]| 9,201 2857
To.5| s457| 2607| -—80.5| .6888| 2u175| —1125| 9,308.6| 28600
To0| sor2| 24| —siof eess5| 20207| —1130| 93430 28802
85| Goes1] 20419] —113.5| 9,370.4| 28014
38| merl 2wl -0 g a s || —1140( 94158 2,
475 eer7 058 || —82.5| 7027.2| a2nee3| T148| 9.452.0) 29,138
Fro| emi1| tToea| -so| zosse| zu7es| 19| 45821 202
+6.51 58.8| L84\ —8.5) 710600 218N 1160 | 08608 | 29,472
4+6.0| 5341 18| -8es| 71847 22149 165 9,506.6) 26,584
455 480.8| 1,509 : ~117.0 | 0,632.6| 29,605
I50) asso| 13| -sso| 72240| 2220 -175] 06688 | 20.808
Fas5| 4005| 1235 -s5.8] 72e32| 22301 | —180| e7045| 2016
Teo| 3o 1voss| -s86.0| 7a0z4| 2251| —185| 9,743 30027
135| aLs o0 || —885| 7aus| 2ze2|| —moo| e7mel| 30,137
B EY B T sl mes| S| 03| BE
. . _ : - 9,847, .
120| 180 B9 || 875 T419.6) ZZEW I _jon 5| gggya| 30,467
+15| 1385 azj| 589 pass) ZMEB| 10 99188 30,57
+1.0 89.0 o4 || —soi0| 7564 '35 || —121-5 | 9,954.4( 30,687
+.9 80.1 u7|| -s9.5| 7652 =383 || —122.0| 9.989.0| 30,796
48 71.2 20| g0l 76140 a2 || —122.5 | 10,025.3 | 30,00
+.7 62.3 w2 || -9 L& h —123.0 | 10,060.7 | 31,014
+.6 53.4 el 9051 18281 BN 135100060 | 31128
. 4.5 4“5 wrfl -ous| 7mo1| =, —124.0 | 10,131.3 | 31,232
14 3.0 ol -—e20| 77ese| e || —izes 101068 3L
: _ ~125.0 | 10,201, .
+.2 17.8 55| Zorb| LELZ| AU -i255| 10,288 3187
+1 89 7| Y| TEMS| Al —1zo|ozme| an
0 0.0 of| 801 2| in| 1285|1030 | 317
=1 39 |l -sas| nows| 25| -1z 103419 )| 3L
y ; - ~127.5 | 10, ,
-3 2.7 sz -89 [ 2820 120 104117 | 32008
-1 35.6 m || ool SRTA| REi|| —1285 | 10uss| szo0e
-5 “s wrjl Rl SYRRl kb | —1200 | 104813 | 3231
-8 53.4 1ol ~on0| 8157 21m | —1m.s) 05i680| 2418
-1 623 122 —ms| g7 | man —130.0 | 10,550.6 | 32,525
-9 8.1 ur | = .
—98.5| 8265.6| 25481
—1.0 89.0 274
1 —9.0| 8303.5| 25507
~1.5| - 1334 ann|| —90.6| s3er3| 25714
—-20| 177.9 5481 _100.0] 8370.1 - 25830
ey 4 - H 85 1| —1005| saies | 25047
39| el $Z|| —1010| 845! 2808
: - —10L5| s402.1| 2617
c4o| a7 Lo 020 gems| 20
Tis| sl LB -w2s| ssern2| 2w
O bl VIO -1030| so0ee| 2628
ThE| eae) LETI| -was| sezo| 2664
LA , 1040 | 8679.4| 26758
—ss| a7l Ll -is| g7eT| 267
TI9l | pRel -wso| susol 28088
-go| o8| 2z -0 T2 a0
—s5| msz| 2zam|l Cl00| REM3| AP
-so| e %38? —~107.0 | 8,9025| 27444
—10.0| ssz| z7sll ZIonb) &930.51 27,598
RS Fas| B8R -wmp) sowa) zizes
: - , —100.0 | 9,050.2] 208
—is| Lol 34| —100.5) 90870 Bo13
T120) Leesst BN -moof sim7| 2812
-13.0| nims| e | 105 Sie0d) B
—13.5) L1801 36|l _yyy5( g 23361 28465
-1o| 1222| ass| -nzo| el 28, 577
—150| 1,330.6| 4,102

1 8ee explanation on pp. 3 and 18.



Table 1,

GEOID AND GRAVITY TABLES

FUNDAMENTAL TABLES. THE DEFORMATION OF THE

[Inner radius, 1°41’13"/; outer radius, 1°54'52"]

GEOID AND ITS EFFECT ON GRAVITY '—Continued
Zone 17

Ay

A H by A H Ay A H
km em gals X108 km cm galaX 100 km cm gals X100
4+10.0 | 1,080.3 ,330 || —80.0 | 8340.2| 25711 —112.0|11,378.5] 35077
+0.5| 1,026.2| 3164| —80.5) 8389.4 1862 || —112.5 | 11,424.2 | 35,218
+0.0| ‘o122| - 2007| -—siLo]| 84384 | 26013 —1130(11,460.0{ 36350
L1815 | B4s7.4] 26164 || —113.5 | 11,5155 | 35409
185 ue2| 20| -820| 8564 | 20315 140 | ILKLI| 3560
Yr.6| s01| Zeo7| -825| sess3| 2s4e8) —}i40)1L006.6 1 3578
0| me1|. 2| -sio| sea1l 217y “1139| L6201 2388
65| 7021| 264l -—835| seszo| 2677 | >5[ 1pST-40 33080
—84.0, 87317 25017 116.5 | 11,788.0 | 36,339
+60( om0 1,008) —sa5| 87804 27088 U6 788, 8,
155 6040 1831 ~117.0 | 11,833.3 | 36,470
450| 0| vess|| —sso| ssmo| 28| ~175|1newme] 36618
+4.5| 480 7148l —s855| g87re| 2367 -1180 119236 36757
t40 420! 713zl —ssol gewe2| &7l —1185 110686 | 36806
ta5| wmo| vies| 88| 8977 : ~119.0 | 12,013.6 | 37,035
ol @ Rl TEO A M s pase| in
+2 . _ ~120.0 | 12,103, ;
+20] 259 68 || ool oVae| Zoh|l —i205 12183 | sT4%0
415 1620 | R | B3l -12n0f121931 | arses
10| 1080 333l 80.0| 9,2164 | 28412| T12.5[1227.8) 37,726
+.9 9.2 300 || —89.5| o,264.6| 28560 —122.0 122825 | 37,864
g 864 26|l _ooo| paes| os70p| —1225[12320.1| 38001
+.1 75.6 z3ft ZR0Y| RR2E| BINN 1230 (123716 38138
+.6 64.8 wofl TN RIS BEL| -1ms|izas| s
+.5 540 108 || —o16| 04569 29158 || TI240[12460.6) 38412
H) g1 ) aasn) RS omslnme) ma
+ _ —125.0 | 12, 549.
+.2 21.6 o7 | 25| Soe27) WM 1255 |12503.5 3882
+1 10.8 B 29| 25051 IR —1260|1z6e378 | 3895
0 0.0 off 850! oo I0 || —126.5 | 126819 | 39,095
=1 L8 @l -sas) eraa7) Mow| —izolizreo | 2z
- . _ —127.5 | 12,770.1 | 39,
—3| a4 wo fl =) BT3Bl | 1m0 |izsel| 39,502
—4 a2 13 || Toeo| &) AN 15| 12880 39,638
-5 5.0 16 || 03| aoaee| wim|l —1290| 1209 | a7
=8 048 20|l -97.0| gem.3| .70 )| ~ims|izes7 ) 30008
= - —97.5 | 10,028.6 | 30,016 | —1300 12889 g
-8 B 281 —ssoli000| 31081
T ol 2 -ws|w1R2 \207
-1 - —99.0 | 10,170.4 | 310353
18l a9 sl s 0270 31488
-2 .
—100.0 | 10,284.6 | 31,643
T2 XS 821l —100.5 | 10,3117 | 31,788
30 Bl P8 -woro|03m7| 3y
-3 - L —1015 | 10,405.6 | 32,078
-0l el 1m0l —wzo|i04s| 2
vy L4
' —102.5 | 10,49.3 | 22
80l o8l 1SRl —weso|ioseof s2su
bl ®e2l 1AM 1035 105928 | 32655
- . . ~104.0 | 10,630.4 | 32788
—esl ol zlefl —loas|10,6.0| aee
cr 2 -105.0 | 10,732.6 | 33,086
i il Rasil —wssjomen| sz
20| SEi| ZzER| -weo|losss| s:am
- ~106.5 | 10,871.9 | 33,615
20| om2f g -107.0 1098 33, 658
-9,
. —107.5 | 10,9645 | 33,801
—10.0] LOTLT| 332 10870 | 11,010.7 | 83,948
-10.5| 1,135 488 1| _108.5 (11,0569 | 34,085
—1L0{ 11853 3,6 ) _1099|11,103.0| 34228
-us) Lzl semfl -0 | 34,370
—12 . -
S T S
—13.01 1,400.21 4318 ) _ 550 | 112880 | 34,704
—13.5( L453.8| 44821 _ 155 |110332.7 | 34,038
~14.0| 1L60m.6] 47| —-1120]|1037B5| 3507
—105| Lsen2|  4m3
—150| ne148| 407

18es explanstion on pp. 8 and 15
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Table 1.—FUNDAMENTAL TABLES. THE DEFORMATION OF THE

GEOID AND ITS EFFECT ON GRAVITY —Continued
Zone 16

{Inner radius, 1°54’52”; outer radius, 2°11'53")

b H Ay h H Ay H A

km . cm galsX10¢ km cm gala X104 km cm gals X108

+10.0 | 1,246.8 | ° 4152 | —80.0|10,455.8 | = 32,232 || —112.0 | 14,320.7 | “44, 175

G905 | 120.4| 30| —80.5(10581| 32424 (| —112.5 | 14,388 4 | 44358

+0.0| L2020 | 3786)| -8L0| 108803 | grel6 || —130| M4mOl 430
~81.5 | 10, 642. —113.5-| 14,505.6 | 44,717

o rora| B —sdof 107065 | 3299 | —11410 | 145641 44,897

47.5] Loooe| Zu3l| —s25|107e6s| 33,100 || —1145] 14,6225 45077

470} "eaze| 2006} —s30]10885! 3338 || —1150]14680.0 | 45,257

+os| smz) ges || —sws|losiod | Borz|| —1es | W7o | dnde
— , 952. . ~116.0 | 14.797.5 | 45,617

TE01 ARl E&3|l —sas|1nowe1| 33954 !l —116.5 | 14,8557 | 45796

+50| em2| 20| -ssoliomss| 3414 —117.0] 140130 45075

tas| eo58| vses| —sss|inisre| 3a3s4|l —17s 1400 | 46154

+40) 85( 1, =860 | 10082 | 3452 || 180 | 16,0000 | 43
—86.5 | 11,260, 714 || —118.5 | 15,087.9 | 46,51

5o ik }:ﬁg —87.0 | 10,3224 | 34,004 l] —110.0 | 15,1458 | 46,690

125| 3365] 1037 -—s7.5|11,383.9! 35008 —~119.5]|1528.7| 46869

+2.0| 2602 80| —sso)1n454| 35283 || —1200 15261 5| 47047

+18]| 2019 622 || —885]10506.8| 35472 —120.5|15319.2| 47225

+10| 134 as|| —89.0 105681 | 35661 || —121.0| 1537600 | 47,408

ol B S8\l —so.s | 11,620.4 | 35850 || —1215 | 15,434.5 | 47580

+8| 107 332 || —00.0{11,600.6| 36030 || —122.0] 154020 47,758

17 942 200 —s05]117518 28 || —122.5 | 15,549.5 | 47035

4.8 80.7 29 || —ono|18120| 36416 | —123.0] 156060 | 48112

5 6.3 s l| —91.5 | 18740 , ~123.5 | 15,6643 | 48 289

g o3 2ol —92o|1rsso| 3792l —1260 | 157206 | 45465

+.3 0.4 124 || —o2.5| 11,99 0] 36880 || —124.5 16,778.8 | 48 642

+.2 26.9 83 || —o930|12/056.09| 37168 | -—12507 168360 45818

+1 13.5 2| —o3s|iZnrr| 373s6|| —1255| 158032 48 004

0 0.0 o —oeo|1217ss| 37543 || —126.0| 159502 | 49170

- 158 ol —o45|12203| 3770 || —1265 | 16,0072 | 49,346

—2 2.9 83| —950{12300.0| 37,917 | —127.0| 16,0882 | 49,621

-3 0.4 124 {| . —95.5 | 1Z2360.6 | 38104 || —1275 | 1601210 | 49,607

—4 53.8 16| —s96.0| 124202 3820 || —1280]16177.8 | 49872

-5 6.3 207 || —v6.5|12481.7| 38478 || —128.5 | 16,2346 | 50047

Js 8.7 agl| —97.0|12522| 38 ~129.0 | 16,2013 | 0,

-7 94,2 200|| —o7.5]12602.6| 38,850 || —120.5|16,347.0 | 50,308

—8) w078 32| —eso0)126e.0| 39036 || —130.0] 1684065 0,570

—9| 1211 a3 || —os5| 127282 | 39,222

—10]| 1346 45| —o00| 127835 39 408

Zisl oons e |l —99.5 | 128637 | 39,504

—20| 2601 820 | —100.0)12.003.8| 39,770

—25| 3363| 1,07 —1005] 120639 39084

Zs0| was| rom| —on0f130zo| 40140

Z35| 4708 12as|| —10105)130830| 40334

—eol mmol| ves| —1020|131438] 059

—a5| eos2| 186l —102.5]13,2036] 40,703

—50| e24| 2ol —w030|1323.4] 40887

—55| moee| 29280 -—1w0a5|13321| 45072

60| 8067 2487 —1000|133828) 41,258

—a5| smol| zess|l —1046|1B4424) 41430

—70| odo| 2901 -—1050|13,5020]| 41,62

—75| 1,0082| 3108| —1055( 135615 | 41,808

—8o| 1o75.3| 3315( —106.0 13,6200 | 41,990

85| vidzd4| 32| —1065( 136803 42173

9.0 1,200.5| 3,78 ~107.0|13,730.6] 42,356

—9.5| 1276.6| 3935| ~107.5]13,7089] 42838

100 13436 41420 ~3080]13,881 | 4272

-10.5| L4107 |. €£340| -1085|13917.3| 42903

—1.0| V47| 455 | —100.0/13976.4 | 43,085

—1.5 | nee7| 4762 109514086470 43,267

—12.0| 16118 '060 || —110.0 | 14.004.4 | 43,440

—12.5| Tes7| &1 -110.6| 141533 43631

—13.0| 1767 | 83| -uno|ig2z2| 44812

—13.5| 1812.7 88|l ~111.5]|14271.0] 4309

—160| 1sme| see| —N20[14327] 4175

—145| 10486 6001

~15.0] 2013.5| 620

1 Bee explanation on pp. 8 and 15
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Table 1.—FUNDAMENTAL TABLES. THE DEFORMATION OF THE

Zone 15

[Inner radius, 2°11’53"; outer radius, 2°33'46"]

GEOID AND ITS EFFECT ON GRAVITY '—Continued

A H a9 & H ag A H Ay
km em qalaXlO' km em gals X108 km cm gals X108
+10.0 [ 1,732.0 |- 5339 || —s80.0|13,510.5 | 41649 || —112.0 | 18 500.9 | “67,311
49.5| 1854 5072 —80.5]1350L7 | 41,899 || —112.5 | 18.668.4 | 57,549
HEAB-E AR EHE
- " 753, —113.5 | 18,823, .
18 Hgi 2'273{ —82.0 [ 13,8349 | 42,649 || —114.0 | 180002 | 58,
475! 12088 4o04f] —s25|139158| 4280 | —114.5] 18.977.4 | 58 502
+7.0| r2121] 3737| —830|1390068| 43148 | —1150] 10,054 5| 58740
+6.5| viss | g4 || -85\ igers | g | —iies | ielsie | s
: —84. ) . —~116.0 | 16,2085 | 59,21
O] L8] MR —sas|14mez| 43805| —l65| 10,2854 | 59,452
Hil 1S welume wa | e ) am
) —85, 400.5 Y —117.5 | 19,4301 | 50,
Thol wms) Al ol ladso] el g0l lcles) 610
- . 561, ~118.5 | 10, 592, ,
135 %ef| 1B —s7o|14es20| 45187 || —110.0.| 19,6800 | 60,834
0| Hea| tamll &S |liims| £B el |inemt| o e
. . —88. . . N —120. .
+15| 29.6 "800 || —s88.5|14,883.1| 45880 | —120.5|19,808.4 | 61,341
+10| 11 s34 || —89.0 (149634 | 46128 || —121.0 19,0747 | 61577
St A4 Sa |l 895 |150135 | 46,375 || —1215 | 20,0510 | 61,812
48| 3.1 a7 ll —go.o|15127| 4s622|| —1220| 201212 62,047
+7] 1211 33 || -905]152037] 46869 || —1225| 20,2033 | 62281
+.6| 1038 30| -o10]152838]| 47116 | —123.0|20.270.4 | 62516
5 8.5 oor || —915 153637 | 47362 || —128'5 | 20,355.4 | 62750
g % K0 —e20| 15436 | 47608 || —1240 | 20,4313 | 62984
+3 51.9 160 || ~92.5 | 155235 | 47,85 || —124.5 | 20,507.2 | 63 218
+.2 34,6 107 || -93.0| 156033 48101 || —1250 | 20,5830 | 63 452
+1 17:3 53 || —~93.5]15683.0| 48348 | —1255 | 20,6588 | 63,685
0 0.0 oll —o9e0li57627] 48592 —126.0 (207344 | 63019
1 73 || —945|158423| 48837 | —1265 | 20,8100 64152
—2 346 107 | —95.0] 159218 49,083 || ~127.0 | 20,885.6
~3 519 160 || —955| 160003 | 49,38 || —127.5 | 20,0610 | 64 617
~ 69.2 23 [l —o6.0| 160808 49,573 || —1280 ! 21,0364 | 64,850
-5 8.5 27 || —~96.5|16.160.1 | 49,817 ]| —1285| 211118 | 65,082
_¢l s a0 || —97.0 16295 1062 || —120.0 | 2101871 | 65,314
—7| 21 373 || —97.5|163187 | 60,306 || —129.5] 21,2623 | 65,545
—gl 1384 a7l —egol|ieseral so5s0 |l —130.0 20274 5777
—9| 187 80|l —085|16471| 50,794
—1o| 1730 533 || —ov9.0 | 16,5562 | 5003
15l mes| s -99.5|1665.2| bl 282
—2.0! 34601 1,067 —100.0]167141] 51,52
—25] w25 13| —w005]16730| 51788
30| &89 1600f —1000[1680(| 52011
35| 6054 1866| —1005 160507 52254
—so| e8| ol -1020|moma| s
~45| 72| zZsw| —1025]| 17,1080 52740
—50| 86| 266s| —1030]171867 | 520
—55| o95.0] 2932 —1035]|17 2852 ;224
60| 1074 3|l —w0coli17a37| 488
—65| Lims| 4| —1048|17421] 53708
—7.0| 12101 3730 —1050]17.5004]| 53040
~7.5| n2a5] 3097 |l —1056|17,6:8.8] 54190
—s0! 13828| 42|l —106.0)17657.0] 54432
—85| 14601 4520 —1065(17,7352| 54673
—00| nessd| 4| —1070|17ema| seei
—9.5| 16417 061 [| —107.5 [ 17,801.3 | 55154
-10,0| 1,7280| £327 || —1080)17.969.3 | 55304
~105| 18142| 5503 | —1085)18047.2| 55635
~11.0| 19004 &8 | —1000] 181251 5875
“iis| vesee| iz —1095|182020| s614
~120| 20728 6390 -110.0}18280.6| 5635
~125] 21500 665 | —110.5( 183583 | 56504
—130| 2252 69|} —1Lo|1843s0 833
-13.5| 23318| 7i87| —nLs|18613.5| 87072
—100]| 2417.4| 74s2|l —120| 188 | &7
~145| Zsms| 778
150 2580.6| 7,983

1 8e¢e explanation on pp. 3 and 13.
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Table 1.—FUNDAMENTAL TABLES. THE DEFORMATION OF THE
GEOID AND ITS EFFECT ON GRAVITY ‘—Continued

Zone 14
(Inner radius, 2°33'46"; outer radius 3°03’05")
A H Az h H Az h H Ay
km em galaX 104 km om galsX 108 km cm galsX 108
+10.0( 2820.8| 7,153 —80.0{18,17.9( 56,019 | —112.0 { 25 003.4 | 77,356
40.5| 22042f 67051 —80.5|182820| 5635 || —1125] 251004 | 77683
+0.0( 20881 6437) 810183920 56698 —113.0] 253054 78010
—81.5 | 18,5020 | 57,036 || —1135 | 25,411.3 | 78336
+8.5| 1,0120) eom |l —s20| 186118 | 57375 1140 25171 78 663
+8.0| nssso| 572
+7.5| 1,739.9] 5364 | -—825|1872L7| 57,714 —114.5| 256220 | 78 088
+7.0( 16238 Y —83.0 [ 18,831.5 { 58,052 | —115.0 | 25.728.6 | 79,314
4651 1L507.7| 4648l —83.5|189412] 58390 || —1155] 258342 70 640
—84.0 | 10,050.8 | 58,729 || —116.0 | 25.930.8 | 79,965
+6.0| 1,301.7) 4,200l —84.5|10160.4 | 59,066 || —116.5 | 25,045.2 | £0,200
+55| 1257|332
450 L159.61 3575 | —85.0119,2710.0 | 59,404 || —117.0 ] 28,150.7 | 80,615
+4.5| 10436 327 —855|10,3795| 59742 —117.5 | 26.256.0 | 80,940
+4.0| "922.6| 2,860 —86.0(19,488°90 | 60,079 || —118.0 | 25,301.3'| 81 25
—86.5 (19,5983 | 60,416 {| —118.5 | 25,466.5| 81,530
+3.5( 818 2502| —87.0(19,707.6| 60,753 || —119.0 | 26.571.6 | &I 9013
430 6956 9144
+25| 57 177l —s7.50 19888 61,00 —119.5] 286767 82237
+201. 463.7| 1,430| -—s80!i0928 0| 61427 —120.0 | 28 781.7| 82 561
+16|  347.8] 1072| -88.5|20352] 61,763 || —120.5| 25.8%6.6 | 82 884
- —80.0 [ 20,144.2 { 62,009 {| —121.0 | 26,9015 | 83 207
41.8 B18 Te N 805 | 2833 | 62435 || 1215 | 70963 | 83,
+.8{ 185 521 —90.0| 20,322 6271| —1220] 27,210| 8385~
+7] 1623 s00 {1 —o0'5 | o0a711 | w3107 |l 1225 ) %7 %058 84178
+.6| 1391 429 || -o0L0| 206799 63442(| —1230| 274102 | 84 408
—91.5 [ 20,688.7] 637581 <1235 27,5147 | s4.8%
4.5 1159 357 || —920(20,797.4 | 64,113 || —124.0 | 27,619.1 |. 85, 142
4.4 92.7 288
+3 69.5 214 (| © —92.5(20,006.1 [ 64,448 || —124.5( 27,723.5 | 85,484
4.2 46.4 14341 —03.0|21,014.6 | 64,7821( —1250 | 27.827.8 | 85 785
+.1 22 72| —03.5| 2,123.2 | 6517 —1255] 27,0320 88107
0 0.0 0|| -940|2n281.6| e65451{ —125.0 280361 86 428
—94.5)21,340.0 | 65785 )| —126.5 | 28 140.2 | 86,748
~il B2 i2ll —os.0| 2,484 | 66,110 " —127.0 | 2, 2e4.2 ] 87,060
=2 oe oiall -—95.5|2u50881 66453)] —1275] 583481 | s7 a0
-3 g2 56|l —98.0)21u664.8 6677| —1280| 284520 87710
jog-d B 1 sl —96.5|2073.0] 67120 || —1285| 25557 | ss 0%
- —97.0 | 21,881.1( 67,453 | —120.0 | 28.650.4 | 88,349
-8l i) BN -on5|2,es01] er7ell —120.5) 287631 s86m0
oy B4 T2 |l —980l 220070 es19| —130.0| 28e6.6 | 8 988
g4 I+ e il -5 20l 65452
it B8 Sl 990223128 es 78
. oy Lol %8| 45| esiis
-15 7.6
, ~100.0 | 22,528.2 | 69,448
- Vel —1005| 226350 69780
50| emi| zigll —wore(2mrse| 7012
15| 8109| Zsoy| ~1015|2281L0| 70443
-3 J ~102.0 | 22,058.4 | 70,774
Y LT BET —w2s5 | moess| 71,108
Thol rimdl AN 00| ivai| 7143
o8 Torel 3NN 1035 |mas.a| 717er
Zool rase7| <oss|l ~10kol|2;asrs| 72007
- 389, ~104.5 | 24046 72428
T3S padl sl _iosofmeon7| 727
70| Uiss| sagll —065| 287087 [ 73087
Z&o| Tssze| grn| —1080|mslse| 73417
Zsol| Tost| SN ~10e5 | Boza| 73746
» 968, , ~107.0 | 24,020.2| 74076
08| 2RIl GaBll —wors|mmse| 744m \
Jw0ol Zaeel Yol w8026 | 7473
Tios| 2aa|  Tim|l —oss|2wamz| 7506
ol Zsmol  Tem|| ~10800 | 24456.7 | 75,39
. g ~100.5 | 24,6621 75,718
ol el SEN ~noo |85 | 7606
Tiagl Zaenal eer| ~nos|2urras| 7637
210 Soeve| SN ~uro|2assii| 76702
Ciasl Yi%a BN -nps|aesrz| 7rom
- , 123. h ~112.0 | 25,0034 ! 856
~140| 3,287] 9984
—145| 33561[ 10340 -
150 3,469.5| 10,698

! 8ee explanation on pp. 3 and 15,



GEOID AND GRAVITY TABLES

_Table 1.—FUNDAMENTAL TABLES. THE DEFORMATION OF THE
’ . GEOID AND ITS EFFECT ON GRAVITY !—Continued

(Innei' radius, 3°03'05”; outer radius, 4°19'13")

A H Ay by L3
km cm galsX10¢ gals X100 km
+10.0 | 60248 | 1857 |V 146,078 || —112.0
+0.5 | 57233 17,643 16,071 || —112.5
+o.0| 54218 | 16,714 wr e || ~113.0
, 755 -113.
+8.5| 5120.3| 15784 149,648 || —114.0
+80| 48189 14855 :
75| 4ars| 13028 6| 150,538 || —114.5 .
70| g261| 12087 "6 | 151,428 || —115.0 | 67,380.7
Y65, 30147 | 12068 4| 1ssie || 1165 | 6 6021
— 3 83, —1186. ,943.3
F66| s0134| 11,139 087.9 | 154,099 || —116.5 | 65,2244
Y55 33121 | 10,210
450 301008 | 9,282 50,276.5 | 184,980 | —117.0 | €8,505.4
45| 27006 838 50,5649 | 185,878 || —117.5 | 68,786.2
+40| Z4084| T4 50,853.3 | 156,767 || —118.0 | 69,067.0
51,1415 | 157,656 ||' —118.5 | 69,347.6
38| 21m3|  odm 51, 426. , ~119.0 | 69,6280
$25| 15050 4,640 51,717.7 | 159,432 || —110.5 | 69,008.4
+20| 12039 371 52,005.6 | 160,310 | —120.0 | 70,1886
+15| ‘o029 Z788 52,203.4 | 161,208 || —120.5 | 70,4686
: 52,5811 | 162,098 || —121.0 | 70,7486
+g| Lol L8 52,86.7 | 162,080 || —121.5 | 71,028.4
8| asLs| L8t 53,1 163,868 || —122.0 | 71,3081
+7| ers| 12w 53, 164752 || Z122.5 | 71,587.8
+6| seL1| 113 53, 165,637 || —123.0 7.1
54, 166,522 || 1235 6.4
3 2 o 54, 167,407 || —124.0 | 72 4255
+.3| 1806 857 54,601.8 | 168,202 || —124.5 .5
+2| 14 a1 54,878.6 | 169,176 (| —125.0 | 72,0834
+1| a2 186 55165.3 |- 170,060 || —125.5 | 73,262.2
.0 0.0 0 55,4519 | 170,043 || —126.0 | 73,540.8
B 58 55,738.3 | 17,828 || —126.5 | 73,819.3
2| 1204 a7l 88,0047 | 172,700 || —127.0 | 74,0976
-3 1805 557 56,310.0 | 173,501 || —127.5 | 74,375.8
1| 207 742 56,507.0 | 174,473 || —128.0 | 74,6539
5! 300.0| 92 56,833.0 | 175,355 || —128.5 | 74,8319
S I R 57,168.9 | 176, Zi.0 | 75,2007
—7| szl Laom 57,458 | 1z il —129.5 4
—8| 4sL4| T 57,740.3 | 177, ~130.0 9
~9| &re| Lew 58,025.8 | 178,878
-10| e8| I, 58 17758
-15| 26| 2782
20| 1,2084] 3710 o
25| Lwoa1| 463 182, 308
-3.0| Laoa8 A
—35| Z1055| 6491 e
-40| 2e08.2| 748
—4.5( 27068 834 185, 908
-50| 3007.3| 921 180, 783
-55| %3078 | 10,197 187, %%
-6.0| 36083 IL13 188, 538
~g.5| 3,%88| 12080
—70| 42001 1207 190, 287
~75| 4500.5| 13902 105 o2
—80| 4800.8| 1487 e
—85| 510.1| 1575 2 e
—9.0| 54103| 1667
—9.5| 5710.5| 17,604 Bimd| e
-10.0| 60108 1852 S i
~10.5( 63107 19458 Suil e3P
bR E ik
~11 10. )
—120| na07| 2229 Sal 18
—125| 75006 218 ezl e
-13.0| 78105 240 S| e
35| s10.3| 25002 it
—1e0| 84101 2592
—145] 87008 | 26850
~150| 90005] 2774

1 See explanation on pp. 3 and 15.
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Table 1.—FUNDAMENTAL TABLES. THE DEFORMATION OF THE
GEOID AND ITS EFFECT ON GRAVITY '—Continued

Zone 12
[Inner radius, 4°1913’%; outer radius, 5°46'34"’)

A H Ayg h H Ay A H Ay
km cm galsX 106 km om galeX 108 tm em galsX108
+10.0| 6909.6 | 21,300| ~—80.0]54507.6| 168032 —112.0]75773.6 | 233 89
+0.5| 6563.8| 20234 || —80.5[548427]| 160,085 || —1125 | 76,102.8 | 234 604
+9.0] 62180] 19168 —8L0|55177.6| 170,008 || —113.0 | 76,4319 | 235, 619
' Z815 | 555125 | 171,130 || —113.5 | 76,760 | 236, 633
485 s822| 1102|| —s2olssswa| 1w2te2 || —140 | 7708900 | 27 647
180/ o525 1703
75| 5180.8| 15971 || —s2.5{se 1821 173,104 [ —114.5 | 77,418.8 | 238,681
70| 4s5.2| 14905 || —88.0 (565167 17422 || —115.0 | 77,7475 | 230, 674
+65| 4430.5| 13840 —s3.5|s6851.3 [ 175257 || ~116.5 | 78,076.2 | 240,
840671858 Y Z116.0 | T8 404 7 | 241, 700
+6.0| 41400 12775 || —845| 575202 | 177,319 || —116.5 | 78,733 2 | 242713
55| 37884 | 11710
Tsol 34520 644 || —85.0 | 57,854.5 | 178,350 || —117.0 | 79,0615 | 243,725
445| 3107.4| ‘9579 —s8s5 {61887 179,380 || —117.5 | 79,3807 | 244,737
140| 27620| 8514|| —86.0| 0685228 180410 | —118.0 | 70,717.9 | 245,748
86,5 | 58.856.0 | 181,440 || —118.5 | 80, 045.9 | 246,760
+3.5| 24166 7,450|| —87.0|50,1909 | 182460 || —110.0 | 80,373 9 | 247,771
i30( 20m3| 6385 , i
125| T7so| 582 | - —87.5 69,5208 | 183748 | —110.5 | 80,7017 | 28,781
420 3807 —88.0 | 50,8585 | 184,528 || —120.0 | 81,029.4 | 249,792
J15] Yoas5| 3e2|| —s85|601022| 185556 || —120.5 | 81,357.1 | 250,802
80,0 | 60,525.0 | 186,585 || —121.0 | 81,684.6 | 251,811
+10| e003| 2198| —so5|60850.4| 187,613 | —121.5 | 820121 | 252821
4.9 621.2 1,915
Ts| ssz2| 1702] —0.0|61,102.8 | 188,641 1| —122.0 | 82,3394 | 253 830
T7| 32| 14s0] —00.5 (615262 | 180,668 || —122.5 | 82,666.6 | 254,830
T6| wae1| 1Yom|| —ovo|ersses| 100696| —123.0 | 829937 | 255 847
_ —91.5 621926 | 191,723 || —123.5 | 83,320.8 | 256, 855
i-G 345.} 1,064 —02,0 | 62,525.7 192, 750 —124.0 | 83,647.7 | 257,863
4| e 1 -
+3| 2011 w8 || —92.5|628587 | 193,778 || —124.5 | 83,074.5 | 258,870
T2| 180 425 || —930|63191.6| 194802 (| —1250 ] 84,301 2 | 259,878
+1 69.0 213 || —93.5|63.524.4 | 195828 | _125.5] 54, 627.8 | 260,884
0 0.0 0|l —o4o|638572| 196,854 || —126.0 | 84,0543 | 261,891
- 600 y || LS [SH1808 | Tors0 || 1265 | 85,2807 | 267807
- 9 ,
—z| o 426 || —o9s.0 64,5223 | 198,905 || —127.0 | 85, 607.0 | 263,008
—3| 2070 633 || —95.5 | 64,8548 | 199,030 [| —127.5 | 85,9332 | 264,909
—1| el 851 || 96.0 651872 | 200,054 || —128.0 | 86, 250.3 | 265,914
25| sas1] 1084l o5 |essie 4l 201,078 || —128.5 | 86,585.3 | 266,019
Zol a1l 1ol —ono|esssie| 23003 || —1200 | 860101 | 267,92
- 7] as31| 1vase|| —o7.5|66183.7| 204,02 || —120.5 | 87,236.0 | 268,028
Zi8| ss21| Tro2|l Tesio|easis7| 2050501 —130.0 |87 5626 | 260032
Ze| er1| 1ms|| —e85|essire| 20807
Z1o| eso1| 227l —e0.0|67.170.4 | 207,006
“is| el s 99.5 | 67,5112 | 208,118
Zoo| ras00]| 454l —100.0] 67,828 209,14
225 17250 &38|l —100.5 | 68,174.3 | 210,163
50| 20608 6381 | —1000]68 35058 211,185
35| Za148| 7aas|l —1008 688371 | 212208
“eol 2usea| ssos|| —1020 601684 | 23227
Z45| 51042 o6 || —1025]60,490.6 | 214,248
50| 34488| 10632 —1030 69,8306 215,260
Z55| 37e3.5| 11604 || —1035 | 70,1616 | 216280
60| 41381 | 12757 || —1040 | 704925 | 217,300
~6.5| 44827 | 13,819 || —IO5| 70,823 218,320
270 asare| 1essii| —105.0{ 71,1540 219,348
75| Bi7ve| 159430l —1055 | TL4se 6| 220367
Zso0| 56| 17005 || —106.0 718151 | 221,386
85| 5860.5| 18088 | —106.5 | 721455 | 222405
ool sooes| 1910s| —1070 /724758 | 2843
Zo5| 65401 20,189 || —107.5 | 72,808.0 | 224,441
J10.0| 68054 | 21250 —1080 [ 731361 | 225450
2105 | 72378 223111 —108.5 | 73,466.1 | 226,476
10| 78817 | 23.372| —100.0 | 73.786.0 "4
“is| rems| oaag| 1098|7129 | 228510
120 82609 25404 || —110.0] 74,455.8.| 229,528
Z125) se13.9| 26554 || —110.5| 74,785, ) 542
Zis0] 8e57.8] 27615 | —11L0 761148 | 231,658
~13s | 08| mers || —IlLs | Tsuaz | m2ou
10| o658 29,738 —11%0(75773.8 889
145 9,989.6 | 30705
—150] 10,3332 | 31,854

1 See explanation on pp. 3 and 15.
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Table .—FUNDAMENTAL TABLES. THE DEFORMATION OF THE

GEOID AND ITS EFFECT ON GRAVITY '—Continued

Zone 11
[Inner radfus, 5°46’34"’; outer radius, 7°51'30""]

A H Ay [ H A h H B
km cm gala X110 km cm gals X100 km cm gals X100
+10.0] 9,874.8 30, 441 —80.0 | 78,017.6 | 240,507 —112.0 {108, 613.7 | 334, 826

+90.5| 9,380.5 28,918 —80.5 | 78,498.7 | 241,990 —112.5 |109,088.5 | 336,200

+9.0} 8,8386.3 27,394 —~81.0 | 78,979.7 1 243,473 —113.0 ]109,563.2 | 337,754

—81.5 | 79,460.6 | 244,956 —113.5 [110,037.8 | 339, 217

+8.5 | 8,392.2 25, 871 —82.0 | 79,941.5 | 246,438 —114.0 {110,512, 3 | 340,679

+8.0} 7,808.1 24,348 ’ .

+17.5 7,404.0 22,825 —82.5 | 80,422.2 247,920 —114.5 |110,986.7 | 342,142

+7.0| 6,910.0 21,302 —83.0 | 80,902.8 | 249,401 —115.0 |111,461.0 | 343, 604

—+6.5 | 6,416.1 19,779 -83.5 ( 81,383.4 250, 883 —115.5 (111,935.1 | 345,065

—~84.0 | 81,863.8 | 252,364 —116.0 |112, 409. 2 |- 346, 527

+6.0 | 59222 18, 256 —84.5 | 82,344.2 | 253,845 —116.5 |112,883.2 | 347,988

+45.5 5,428.4 16, 734

+5.0 | 4,034.6 15,212 —85.0 1 82,824.4 | 255,325 ~117.0 {113,357.0 | 349, 449

+4.5( 4,440.9 13, 690 —85.5 { 83,304.6 [ 256,805 —117.5 |113,830.7 | 350,908

+4.0} 3,047.2 12,168 —86.0 | 83,784.7 | 258,285 —118.0 |114,304.4 | 352,369

—86.5 | 84,264.6 | 259,765 —118.5 1114,777.9 | 353,829

+3.5| 3,453.6 10, 847 —87.0 | 84,744.5 | 261,244 —119.0 |115,251.3 | 355,288

+3.0 | 29601 9, . .

4+2.5 2,466.6 7, —87.5 | 85,224.3 | 262, 7. —119.5 |115,724.6 | 356,748

+2.0 1,973.2 6, —88.0 | 85,704.0 | 264,202 —120.0 {116,197.9 | 358, 206

+1.6 1,479.8 4, 562 —88.5 | 86,183.6 265, 680 —120.5 {116,671.0 | 359, 665

-80.0 | 86,663.1 267, 159 —121.0 {117,144.0 | 361,123
+1.0 986. 5 3, 041 ~89.5 | 87,142.5 | 268,636 —12L.5 |117,616.8 | 362, 581
+.9 887.8 2,737 )
+.8 780.2 2,433 —90.0 | 87,621.8 | 270,114 —122.0 |118,089.6 | 364,038
+.7 690. 5 2,129 —90.5 | 88,101.0 | 271,591 —122.5 |118,562.3 | 365,495
+.6 591, 8 1,824 —91.0 | 88,580.2 | 273, -123.0 1119, 034.9 | 366,952
—91.5 | 89,059.2 | 274,545 —123.5 (119,507.3 | 368,408
+.5 493.2 1,520 —92.0 | 89,538.1 | 276,022 —124.0 |119,979.7 | 369, 864
+.4 394.6 1,216
+.3 295.9 912 —-92.5 1 90,016.9 | 277,498 —124.5 |120,451.9 | 371,320
+.2 197.3 608 -93.0°| 80,495.7 | 278,973 —125.0 {120,924.0 | 372,776
+.1 98.6 304 -93.5 | 90,974.3 | 280,449 —125.5 [121,396.0 | 374,231
.0 0.0 0 —04.0 | 91,452.8 | 281,024 —126.0 {121,868, 0 | 375, 686
—94.5 | 91,931.3 | 283,399 ~126. 5 {122,339.8 | 377,140
—.1 98.8 304
-2 197.3 608 —95.0 | 92,400.6 | 284,874 —127.0 (122,811, 4 | 378, 504
-.3 295.9 912 —05.5 | 92,887.8 | 286,348 -127.§ |123,283.0 | 380,048
—. 4 . 394.5 1,218 —96.0 | 93,366.0 | 287,822 —128.0 |123,754.5 | 381,501
-.5 493.1 1,520 —96.5 | 93,844.0 | 289,206 —128.5 |124,225.8 | 382,954
S 591.8 1.824 —97.0 | 94,322.0 | 290,769 —129.0 124, 697. 384, 407
-7 690. 4 2,128 —97.5 | 04.799.9 | 202, 242 —128.5 {125,188, 2 | 385,860
-8 789.0 2,432 —98.0 | 95,277.6 | 203,715 —130.0 |125,639. 2 | 387,312
—.9 887.6 2,736 —98.5 | 85,755.3 | 295,187

-1.0 986. 2 3,040 —09.0 | 96,232.8 | 206, 660

~1.5| 1,479.3 4,560 99.5 | 96,710.3 | 298,131

-2.0| 1,872,2 6, 080 ~100.0 | 97,187.6 | 209, 603

~2.5] 2465.1 7,599 —100.5 | 67,664.9 | 301,074

—3.0| 2,958.0 9,119 —101.0 ] 98,142.0 302, 545

—3.5| 3,450.8 10, —101.5 | 98,619.1 304,016

—40/| 30435 12,157 102.0 1 99,096.0 | 305, 486

—4.5 | 4,4.0.2 13,676 —102.5 | 99,572.9 | 306, 956

—5.0| 4,928 8 15,194 ~103.0 [2100,049.6 | 308.426

—5.5 | 5 421.4 16,712 ~103.5 [100,526.3 309, 895

—6.0] 5,013.8 18, 231 —104.0 [101,002.8 | 311,364

—6.5 6, 406.3 19, 749 —~104.5 |101,479.3 312,833

-7.0| 6,898.68 21, 267 ~—105.0 [101,955.6 | ~314, 301

7.6 7,391.0 22,784 —105.5 1102,431.9 | 315,770

—8.0] 7,883.2 24,302 —106.0 [102,908.0 | 317,237

—8.5{ 8,375.4 25, 819 —106,5 |103,384.1 { 318,705

—0.0| 88675 27,336 107.0 (103,860.0 | 320,172

—9.6 | 9,359.6 853 —107.5 [104,335.8 | 321,639
-~10.0 | 9,851.6 30,370 —108.0 (104,811.6 | 323,108
—10.5 1 10,343.5 31,888 —108.5 1105,287.2 | 324,572
—11.0 | 10,835. 4 33, 403 —109.0 [105,762.7 | 326,038
-1n5|1m,32.2| o TI0%5 106282 527,50
—-12,0 | 11,819.0 38, 435 —110.0 |108,713.5 | 328,969
-12.5 | 12,310.6 37,950 —110.5 |107,188.7 | 330,

—13.0 | 12,802.3 39, 468 —111.0 [107,663.8 | 331,898
—13.5 | 13,203.8 40,981 —111.5 }108,138.8 . 362
—14.0 | 13,785.3 | 4az4pg || —M20 13,6137 | 334,82
—14.5 | 14,276.8 44,011
—15.0 | 14,7681 45,526

1 8ee explanation on pp. 3 and 15.



34 U.8. COAST AND GEODETIC SURVEY
Table 1.—FUNDAMENTAL TABLES. THE DEFORMATION OF THE
GEOID AND ITS EFFECT ON GRAVITY i—Continued

Zone 10
[Tnner radius, 7°51/30°"; outer radius 10°44’)

A H Ay b H Ay B H A
km cm gals X104 km cm galsX 108 km cm galsX10¢
+10.0 | 13,613.8 | 41,968 || —80.0 | 107,850.7 | 331,858 || —112.0 | 140,992 0 | 462,387
HE 00| B) be)imie) mu )| it hcas ) it
.0 | 12,2510 —81.0 | 1 . ;9058 || —113. 1, 308. ,
vos | msony| ol Coie|ikESS| Eedr| Hag|isiwes) il
.5 | 11,569. .35, - 1 , - 624,
+8.0 | 10,888.5 | 33,566
47.5|10,207.4 | 31,467 | —82.5 | 110,074.8 | 342,105 || —114.5 | 153,281.6 | 472,525
TR0 vhed] BIE| R NEae| Mol THEO|i3k00s | 4aem
. 5 s . 4 -83. 5 , 201 -115.5 | 3 .
' —84.0 | 112,967.9 | 848,240 || —116.0 | 155 253.4 | 478,604
igg gl64.5| 25160 || —845 | 1136520 350,207 || —116.5 | 155,910.5 | 480,630
+5.0 6,803.0| 20,972 | —86.0(114,206.1 | 362,344 || —117.0 | 166,567.4 | 482,655
H| 831 G| | neele) mi) St |
0| 6441.7| 16775 || —86.0 | 115623 ,437 || —118 . ,
' 86,5 | 116,287.6 | 358,483 || —118.5 | 158,537.5 | 488,728
igg 4,761.2 1;:5653 —87.0 | 16,0513 | 380,529 || —119.0 | 159,104.0 | 490,752
. -4, . 1
4+2.5| 34005 | 10,483 || —87.5 | 117,614.8 | 362,574 || —119.5 | 159,950.3 | 492,775
R HE e e HE
15| 20401 ! —88, 041, ' . —120, . ,
—89.0 | 119,604.7 | 368,709 || —121.0 | 161,818.6 | 498.843
+10} 1360.0| 4192 —88.5 | 120 267.8 | 370,753 || —121.5| 162, 474. 5 | 500,865
.+ 9 1,224.0 3 -
480 1.087.0| 3354 [ —90.0|120,030.8| 372,797 1| —122.0 | 163,130.3 | 502, 886
+.71 'esio| 2935| —90.5|121,508.7 | 374,840 || —122.5 | 163,785.9 | 504,907
+6| si5e| 255 —910]12225 4] 376883 || —123.0.| 164,441.4 | 506,928
+5| 9| zooe| —9L57122910.1| 37802 || —123.5 | 165:006.0 | 508948
T3 SRSl 2300l —e2o 1235817 | 380,068 || —124.0 | 165,752.2 | 510,069
+.3 408.0 1,258 || ~92.5]124,2¢44.1 | 383,011 || —124.5 | 166,407.3 | 512,988
+.2] 220 838 || —93.0 | 124,006.4 | 385,052 | —125.0 | 167,062 4 | 515,008
+1 136.0 419 || —93'5 | 125568.7 | 387.094 || -125.5 | 167,717.3 | 517,027
0 0.0 0| —o94.0|126230.8 | 389,135 || —~126.0 | 168,372.1 | 519,045
- 136.0 ao || —945|126.892.8 | 301,176 || —126.5 | 169,026.8 | 521,004
—2| 220 838 || —9s5.0]127,55¢.7 | 393,216 || —127.0 | 169,681.4 | 523,081
—3| 4079| 1,258 —955]128216.5| 395256 || —127.5 | 170,335.8 | 525,000
Zi| @) i) Bt ) Cae st s
—5| 6m9 —~96.5 530, -128, . | 520,
6l swss| zess| —90 130,201, 2 | 401,375 || —129.0 | 172,298.5 | 531, 149
Z7| ests| 29| —o7.5]|130,862.5 | 403,413 || —129.5 | 172,952.5 | 533,165
Zs| 1087.7| 3353 —980|131,523.8| 405452 || —130.0 | 173, 606.4 | 535,181
—o| 12237 3772 —98.5] 1321849 | 407,490
—Lo| L3.6| 4161 ~90.0 1328459 | 409,508 '
—15| z00.3] o8y || 995 133,506.87 41,565
—20| 2790.0| 8382 —1000/|134,167.6 ] 413,602
—25| 33085| 10477 || —100.5 | 134,828.3 | 415, 639
.30 dorre| 12511 || —101.0 ] 135,488.8 | 417,675
Z35! a73l. 12666 || —1005 | 136, 149.3 | 419,711
—s0| same]| 1670 —1020 1368006 | 4217¢7
—a5| 61158 18853 || —102.5 | 137,469.0 | 423,782
Z5o0l| 67950| 20,047 || —103.0 | 138, 130.0 | 425817
55| 7.474.0| 23,040 || —103.5 | 138,700.0 | 427,852
Ztol| S1530] 25133 || —104.0 | 139,449.0 | 420886
65| sssro| zrem| —1045 140,100.7 | 4317920
—70| 95107 20.319 || —105.0 | 140,760.4 | 433,954
Z75110180.4| 31,411 [} —105.5 | 141,428.9 | 435 987
—80|10860] 33503 —106.0 142,088 4 | 438 020
—85|115466| 35595 || —1085 | 142.747.7 | 440,052
—o.0| 122250 37688 T107:0 | 143,407.0 | 442,084
—05| 120034 | 30,778 || ~107.5 | 144,086.1 | 444,116
—~10.0 | 13,5817 41,869 | —108.0 | 144,725.0 446, 148
70,5 | 14,2600 | 43,960 || —108.5 | 145,383.9 [ 448179
—11.0 | 149381 | 46,050 || —109.0 | 146,042.7 | 450,210
~115 | 15616.2 | 48,140 [[ 1095 146,70L.4 | 452 240
—120 | 16,2041 | 50,230 || —110.0 | 147,350.9 | 454,270
~12.5 | 16,072.0 | 52,320 || —110.5 | 148,018.3 | 456,300
—13.0 | 17.640.8 | 54,410 || —111.0 | 148,676.6 | 458 330
—13.5 | 18,327.6 | 56,499 || —111.5 | 149,334.8 | 460,358
—160 | 10,0052 | 8 ss8 || 1120 |149,992.9 | 462387
—~145 | 19,682.7 | 60,676
—15.0 | 20,360.2 | 62765

18ee explanation on pp. 3 and 15,



GEOID AND GRAVITY TABLES

Table 1.-FUNDAMENTAL TABLES.

THE DEFORMATION OF THE
GEOID AND ITS EFFECT ON GRAVITY '—Continued

Zone 9
[Inner radius, 10°44’; outer radius, 14°09’]
A o Ay A H Ay A H Ay
km cm galaX 106 km cm gals X100 km cm galsX100
+10.0 | 16,136.4 | 49,744 || —80.0 | 127,655.8 | 393,528 || —112.0-| 177,944.0 553
+0.5 | 153287 | 47,254 || —80.5 [ 128,445.1 | 395,961 ;| —112:5 | 178,726.0 064
40.0 | 14,521.1 | 44,764 || —~81.0 | 129,234.3 | 398,394 || —113.0 | 170,507.9 | 553,374
. —81.5 | 130,023.4 | 400,827 || —113.5 | 180,289.6 | 555,784
+8.5|13,713.6 | 42275 || —82.0 | 130,812.4 | 403,259 || —~114.0 | 181,071.3 | 558, 193
+8.0 [.12,906.1 | 39,786
+7.5 [ 12,0988 ) —82.5 | 131,601.3 | 405,691 || —114.5 | 181,852.8 | 560,
+7.0|1n201.6{ 34809 || —83.0|132390.1 | 408,122 || —115.0 | 182, 634.2 | 563,012
+6.5 | 10,48¢. 4 | 320321 || —83.5]133.178.7 | 410,554 || —115.5 | 183,415.5 | 565, 420
—84.0]133,967.3 | 412,084 || —116.0 | 184, 196.7 | 567,828
+6.0| 9,677.3 | 20,833 || —84.5| 1347857 | 415,415 || *—116.5 | 184,077.8 | 570, 236
+5.5 | 8870.4 | 27,345
+5.0 | 80635 24858 || —85.0 135544.0 | 417,845 || —117.0 | 185,758.7 | 572,643
+4.5| 72567 | 22371 || ~85.5] 1363322 420,275 || —117.5 | 186,530.5 | 575,050
+40| 6,450.0( 19,884 ]| -86.0|137,120.3| 422704 || -118.0 | 187,320.2 | 577, 457
—86.5 | 137,008.3 | 425,134 || —118.5 | 188, 100.8 | 679, 8
+3.5] 5643.5| 17,397 || —87.0 | 138,696.2 | 427.562 || —119.0 | 188,881.2 | 582, 260
+3.0| 48370 14911 ‘
42.5] 4,030.6| 12425 —87.5]139,483.9 | 429,901 || —119.5 | 189,661.6 | 584,675
+2.0 | 3,224.3 9,940 || —88.0 | 140,271.6 | 432,419 || —120.0 | 190,441.8 | 587,080
+1.5 | 2418.1 7,454 || —88.5 | 141,059, 1 847 {| —120.5 | 191,221.9 | 589,485
I —89.0 | 141,846.5 | 437,274 || —121.0 | 102,001.9 | 591,890
+1.0| 16120 4,960 || —80.5 | 142,633.8 | 439,701 || ~121.5 | 192,781.8 | 504,204
+.9| 1,450.7 4,472
+.8] 1,289.5] 3,075] —90.0 | 143,421.0 | 442,128 || —122.0 | 193,561 5 | 596,697
+.7| 1,123 3.478 || —90.5 | 144,208.1 | 444,554 || —122.5 | 194,341.1 | 599, 101
+.6 967.1 2,081 || —91.0 | 144,995.1 | 446,980 || —123.0 | 195,120.6 | 60l
+5| s o484 || —8L5 | 1457819 | 449,406 | —123.5 | 105,900.0 | 603,906
I PR Toss || —92.0 | 148, 451,831 || —124.0 | 196,679.3 | 606,309
+.3 483.6 1491 | —902.5 147,355.3 | 454,256 || —124.5 | 197,458.5 | 608,710
+.2 322 4 994 || —93.0]148,141.8 | 456,681 || —125.0 | 108,237.5 | 611,112
+.1 161. 2 497 || —93.5| 148,028 2 | 459,105 || —125.5 | 199,016.4 | 613,513
.0 0.0 0| —940/)140,714.5 | 461,520 || —126.0 | 199,795.2 | 615, 014
_1 161.2 w7 || —945]150,500.7 | 463,952 | —126.5 | 200,573.8 | 618,314
-2 324 994 || —95.0 | 151,286.7 | 466,376 || —~127.0 | 201,352.4 | 620,714
-3 4835 1,490 || —95.5 | 152,072.6 788 || —127.5 | 202,130.8 | 623,114
-4 644.7 1,087 || —96.0 | 152,858.5 | 471,221 || —128.0 909.1 | 625, 514
-5| 8058 2484 || —96.5 | 153,644.2 | 473,643 || —128.5 | 203,687.3 | 627,012
-8 067.0 2081 || —97-0|154420.8 | 476,085 || —120.0 | 204,465.4 | 630,31}
—71 1,128.1 3,478 || —97.5|155,215.3 | 478,486 || —129.5 { 205, 243.3 | 632,709
—.8! 1,289.3 3974 || —o08.0 | 156,000.6 | 480,907 || —130.0 | 206,021 1 | 635,107
—.9| 1,450.4 4471 ]| —98.5 | 156,785.9 | 483,328
-10| L61L6| 4068 | —99.0(157,571.0 | 485748
—15| garz| 74| 95| 1%8.3%6.1) 485168
-2.0| 3,222.8 9,935 || —100.0 | 159, 141.0 | 490,588
~2.5| 40282 12418 || ~100.5 | 169,925.8 | 493,008
~3.0| 48336 14,901 || —101.0 | 160,710.4 | 495,426
—3.5| 56388 17,383 || —101.5 | 161,485.0 | 497,845
—s0/| casso| 1086s|| —1020]16220.5] 50,263
—45| 7,240.0{ 22347 [| —102.5 | 163,063.8 | 502 681
—50| 8054.0] 24828 || —103.0 | 163,848.0 | 505,
—5.5| 88589 27,310 —103.5 | 164,632.1 | 507,518
6.0 | 96637 ,780 || —104.0 | 165, 416.1 | 509,933
65| 10.468.4 | a2z || 1045 | 166,200.0 | 512,349
—7.0| 12730 34752 || —105.0 |166,983.7 | 514,765
—7.5|120m7.4 | 37,22 || —105.5 | 167,767.4 | 817,181
~80|12881.8 | 39,711 || —106.0 | 168,550.9 | 519,596
-85 136882 | 42101 || —106.5 | 169,334.3 | 522,011
—0.0{14,490.4 | 44,670 T107.0 170,117.6 | 524,426
~0.5 | 15,294.4 | 47,149 || ~107.5 | 170,900.7 | 526,840
—10.0 | 16,098.5 | 49,627 || —108.0 | 171,683.8 | 529,254
—~10.5]16,902.4 | 52106 || —108.5 | 172,466.7 | 531,668
—~11.0]17,706.2 | 54,583 || —100.0 [ 173,240.6 | 534 081
—11.5 | 18,509.0 | 57,061 || —109.5| 1740322 | 536,404
—12.0 | 19,313.5 | 59,538 || —110.0 | 174,814.8
—12.5 | 20,117.0 | 62015 || —110.5 | 175,507.3 | 541,318
—13.0 | 20,920.5 | 64,492 || —111.0 | 176,379.7 | 543,730
—-13.6 | 21,723.8 | 66,068 || —111.5 | 177,161.9 | 546,142
140 | Z527.0 | ea,up || 120 [ 177,040 | 548,553
—14.5 | 2,330.2 | 71,921
~150 | 24,133.2 | 74,388

1See explanation on pp. 3 and 18.
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THE DEFORMATION OF THE GEOID AND ITS EFFECT ON GRAVITY —Continued

TABLE 1.—FUNDAMENTAL TABLES.
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{Inner radius, 26°41’; outer radius, 35°58')
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Table .—FUNDAMBNTAL TABLES. THE DEFORMATION OF THE GEOID AND ITS EFFECT ON GRAVITY '—Continued @

Zone 5
[Inner radius, 35°58’; outer radius, 51°04’’}

U. 8. COAST AND GEODETIC SURVEY
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THE DEFORMATION OF THE GEOID AND ITS EFFECT ON GRAVITY '— Continued

FUNDAMENTAL TABLES.
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Table 1.—FUNDAMENTAL TABLES. THE DEFORMATION OF THE GEOID AND ITS EFFECT ON GRAVITY t—Continued
Zone 1

[Inner radius, 150°56’; outer radius. 180°)

) H Asg [ H Ay A H Ay Y H Ay A H Ay
km cm galsX10¢ em galsX10# km cm gals X100 km em gals X100 km cm gala X108
+-10. 0 17, 420. 8, 53, 703 —80.0| 137,803.0] 425,087 ~93.0| 160,053.8° 493,402 —108.01 182,143.6{ 561,505 —119.0[ 204,168.6 629,398
+9.5 16, {48, 8| 53,015 —80.2 138,234. 5| 426,139 —-93.2 160,304.2, 494, 451 —106.2 182,484.9| 562, 551 —119.2] 204, 500.8 630, 439
+9.0 15, 676. 8 48,327 —80.4 138,576.0| 427,192 —93.4 160, 734.6| 495, 501 —106. 4 182,824.2[ 563, 97 —119.4 204, 845. 1 631, 482
—80.6 138,017. 4 428,24 -93.6 161,074.9] 496, 550 —106.6 183,163.6] 564,643 —119.6 205, 183. 4 632, 524
+8.5 14, 805.0 45, 640 —80.8 139,258.8] 429,297 —93.8 161, 415.3 497, 599 —106.8 183,502.8! 565, 659 —119.8 205,521.8 633, 567
i!;g }.; gg:{, ; :(Z; ggg —81.0, 139,600.2 430,349 —%4.0 lGl 755.6; 408, 648 —107.0, 183,842 1| 666,735 —120.0/ 205,850.8| 634,610
+7.0 12,100. 2 37,529 —81.2| 139,941.6 431,402 —04.2) 162 005. 9‘ 499, 697 —107.2, 184,181.4] 567,781 —120.2| 206,198.0{ 635 652
+6.5 11, 318. 8 34,803 —81. 4 140,282.9 432,454 —04.4; 162,436. 2l 500,746 —107.4| 184,520.6/ 568 827 —120.4; 276.536.2| 636,895
—81.6 140,624.2 433,508 —04.6; 162,776.5] 501,795 —107.6 184.859.8| 569,872 —120.6] 206,874.3| 637,737
+6.0 10, 447. 5 32,207 —81.8 140,965.6 434 558 —04.8 163,116.8] 502,844 —107.8 i85,199.0| 570,918 —120.8{ 207,212.5 , 780
Igg g:%g; g'g —820 141,306.9 435,611 —95.0 163,457.0/ 503,893 —108.0 185,538.2] 571,064 —-121.0{ 207,550.6] 639,823
. )y I
+4.5 7,84.3 24, 151 —82.2 141,648.2° 436,663 =95.2 163,707.2| 504,942 —108.2 185,877.4| 573,009 —121.2| 207,888.7| 640,884
4+4.0 6,063. 4 21, 468 —82.4 141,989.4; 437,715 —95.4 164, 137.4|  505.991 —108.4 186 216.8| 574,055 —121.4] 20%,226.8] 641,907
—82.8 142, 330. 7] 438, 767 —95. 6 164,477.6: 507,040 —108.6, 186,555.7| 575,100 —121.6{ 208,564.9] 642 040
+3.5 6.092. ¢ 18, 782 —82.8 142,672.0° 439,319 —95.8 164, 817.8! 508, 088 —108.8! 186,804.8] 576, 146 —121.8! 208,003.0f 643 991
i%g 2.,’323.3 }%m —83.0 143,013, Zi 440,871 } —96.0! 165,158.0° 509,137 —109.0{ 187,233.9| 577,191 —122.0] 209,241.0] 645,033
12.0 3,480.9 10,731 —83.2 143,354, 4t 441,922 ¢ —08.2, 165408.2f 510,188 —109.2, 187,573.0; 578,238 —-122.2{ 209,570.0] 646,075
LS 2,610.5 8,048 —83. 4 143,695.6| 442,974 —06.4, 165,838.3 511, 234 -109.4 187.9012.1| 579,282 —122.4| 209,017.1 647, 117
—83.8 144,036.8 444,026 —-96.6, 166.178.4 512,283 -109.6 188,251.2] 580,327 —122.6| 210,255.1 648, 150
4L0 1, 740. 2 5, 385 —83.8 144 377.0; 445,078 ~96.8  166,518.5 513,331 —100.8 188,590.2| 581,372 —122.8 210,593.0 649,201
Ig i.gg& g :' g?; —84.0 144,719.1] 446,129 —97.0' 166,858.6| 514,380 —110.0; 188,929.2] 582417 —123.0} 210,931.0
+.7 1,2181 3,75 —84. 2 145,060, 2| 447,181 —97.2; 167,198.7 515,428 —110. 2 189,268.2] 583,462 -123.2 211, 269.0 651, 285
+.6 LO#. 1 3,219 -84 4 145, 401. 3 —97.4, 167,538.7 516, 476 —110. 4 189,607.2; 584,507 —123. 4 211, 606. 9 328
—84.6 145,742, 4] 449,234 —-97. 6| 167,.878.8] 517,524 -110.6 189,946.2 585, 552 —123. 6, 211,944.8 653, 368
+.8 870. 1 2, 683 —84.8 146,083. 5 , 336 —97.8' 168,218.8{ 518,573 -110.8 190, 285. 2| 586, 597 —123.8 212,282, 7| 854,410
i; 692%8 %}:}g —85.0 146, 424. 6| 451,387 —98. 0[ 168,558.8; 519,621 -111.0 190, 624. 1 087, 642 —124.0 212,620.8] 655, 451
. [ »
+.2 348.0 1,073 —85.2 148,765.6; 452, 438 —98.2 168,898.8| 520, 669 —11.2 190, 953.0 5¢8, 687 —124.2 212,958.5 656, 493
+.1 174.0 538 —85.4 147,106.6] 453, 490 —08.4i 169,238.7| 521,717 —111. 4 191,302.0| 589,732 —124. 4 213,206. 4| 657,534
.0 0.0 0 —85.6 147, 447. 7] 454, 541 —98.6 169,578.71 522, 7 —111.6 191,640.9| 590,776 —124.6 213, 634. 2/ 578
—85.8 147,788. 71 455, 592 —98. 8| 169, 918. 6! 523,813 -111.8 191,979.7{ 591,821 —-124.8 213,972.0| 659,617
—.; g::g L % —88.0 148,129. 6 —09.0 170, 6} 524,861 -1120 192,318.6! 592,866 —125.0 214,309.8] 660,659
-.3 5220 1, 609 —86.2 148,470. 6] 457, 694 -99.2 170,508. 5] 525,908 —112.2 192, 657. 4] 593,910 —125.2 214,647.6 661,700
—~. 4 696. 0 2 146 —88. 4 148,811. 6 458, 746 —99. 4 170 938. 4 526.958 —112. 4 192,906.31 594,958 —125. 4 214,985. 41 663,741
-5 870.0 2,682 —86.6; 149,152.8) 450,798 —00.6] 171,278.2) 528,004 —1126| 193,335.1; 595,990 —125.6| 215,323.1| 663,782
—886. 8 149,403, 4f 460,847 —99.8 171,618.1 529, 052 —112.8 193,673.9] 687,044 —~125.8 215, 660. 9 664, 824
—.9] lﬂgﬁg g’,;ﬁ —87.0 149, 834.3| 461,808 —100.0 171,957.9] 530,090 -113.0 194,012.7| 598,088 -126.0 215,998.8] 665,865
-~.8 1,391.9 4,291 —87.2 150,175.2] 462,949 —100.2 172,297.8 531, 147 —113.2 104, 351. 4 5990, 132 —126.2 216,338.3 666, 906
-.9 1, 565.9 4,87 -87.4 150, 516. 1} 464, 000 —100.4 172,637.6, 532,194 —113.4 184, 690.21 600, 177 —126. 4 218, 674.0 667, 947
-1.0 1, 739. 8| 5,363 —87.8 160,858.9| 465, 051 —100.6 172,977. 4 533, 242 -=113.6 195, 028. 9 601, 221 —126.6| 217,011, 7 668, 988
—87.8 151,197.8| 466,101 —100.8 173,317. 1 534, 289 —113.8 195,367.6| 602, 285 —-126.8] 217,349.3] 670,029
—;8 &%6 ]g,% —88.0 151,538.6{ 467,152 -—101 O 173,656. 9 535, 337 —114.0 195 706.3}] 603,309 -122.0 217,687.0 671,070
- 79. 2 ,
=25 4,348. 8 13, 406 —88.3 151,870. 4| 468,203 ~-101.2 173,996.6)| 536,384 —114.2 196,045.0| 604,353 —127.2) 218,024.6 672, 110
-3.0 5,218.2 16, 088 —88.4 152,220.2f 469,253 —101. 4 174,336. 4] 537,431 —114. 4 196, 383. 7 605, 397 —127.4 218,362.2] 673,151
-3.5 6,087.6 18, 766 —88.6 152, 560. 91 470, 304 —101. 6 174, 676. 1 538,479 | —114.6 196, 722. 4 606, 441 —~127.6] 218,690.8] 674,192
—88.8 152,901. 7 471,354 —101.8 175,015.8| 539, 526 ~114.8 197,061.0 607, 485 —127. 8 219,037.4 675,232
—:.0 g.gg 3}, }-422 —89.0 153,242.4 472, 405 —102.0[ 175,355.4| 540,573 —115.0| 197,399.6] 608,529 —128.0{ 219,374.9] 676,273
—4.5 , 826. , H
-5.0 8, 695. 0 28, 804 —88.2 153,583.2| 473,458 —102.2| 175,606.1 541, 620 —115.2{ 197,738.2| 609,573 —128.2| 219,712 5| 677,314
-58 9, 564. 0 29, 483 —89.4 153,923.91 474,605 —102. 4 176,034 8| 542, 687 —115.4 168,076.8; 610,617 —128.4| 220,050.0] 678,354
—8.0 10,432. 8 32,161 —89.6 154,264. 6/ 475,556 —102.6 176,374.4| 643,714 —115.6 198,415.4] 611,660 —128. 220,387. 51 679,395
—89.8 154,605.2( 478,606 —102.8| 176,714.0{ 544,761 —115.8] 198,753.9] 612,704 —128.8| 320,725.0f{ 680,435
—g. 8 1112: 3%. g g; 84(7) —90.0 154, 045.9, 477,658 —103.0f 177.053.6| 545,808 —116.0] 199,092.4| 613,748 -129.0) 221,062.5 681,475
-7 170. , 51
-71.5 13,038. 7 40,1 —90.2 155,286. 5| 478,706 —103.3] 177,393.2] 546,855 —116.2] 199,431.0] 614,791 -129.2] 221,400.0 682,516
—8.0 13,907.1 42,872 —90.4 155,627.2| 479,756 —103. 4 177,732.8| 547,002 —116.4 199,769. 5 615, 835 —~129. 4 221,737. 4 683, 556
—8.5 14,775. 4 45, 549 —90.6 155, 967. 8 80, 806 —103.6| 178,072.3 548, 948 —116.6 200,108.0/ 616,878 —120.8] 222,074.8 684, 596
—~980.8 156,308.3| 481,858 —-103. 178,411.8| 549,995 |, —116.8 200,446. 4 617, 922 —129.8| 222, 412.2 )
—gg ig. g(:l!g gg. g? -91.0 156,648.9| 482,906 —104.0 178,751.3 551,042 |' -117.0] 200,784.9 618, 965 —130.0| 222,749.6{ 686,676
-9, , 511. , i
—-10.0 17,379.8 83, 577 —01.2| 156,089.5 483,958 —104.2| 179,000.8{ 552,088 || —117.2| 201,123.3| 620,008
-10.6 18,217.7 56, 253 —91.4 157,330.0] 485,008 —104. 4 179,430.3| 553,135 |i —-117.4 201,461.8] 621,052
-11.0 19,115. 5 58,928 —91.6 157,670.6{ 486,055 —104. 6 179,769.8! 554,181 —117.6 201,800.21 622,095
—91.8 158,011.1 487, 105 —104.8 180, 109. 2 555,228 —-117.8 202,138.6/ 623,138
—1L5 19, 983. 2 61, 603 —-92.0 158, 351. 6 488. 155 -105.0 180, 448. 7| 556,274 —118.0 202,476.9| 624,181
—12.0 20, 850. 8 64, 277
—12.5 21,718.3 66, 952 -92.2 158,692.0f 489,204 —105. 2 180, 788. 1 557,320 | —118.2 202,815.3] 625,224
—13.0 22,585.7 69, 626 -92. 4 159,032 5] 4080, 254 —105. 4 181,127. 5| 558,367 I —118. 4 203,153.6| 626,267
—13. 5 23,433.0 72,299 —92.6 159,372 9] 401,303 —105. 8 181,466.9 559,413 | —118.6 203,492.0 627,310
—92.8 159,713. 4 492. 353 —105. 8, 181,806. 2! 560,459 | —118.8| 203,830.3] 628,353
—14.0 24,320.2 74,973 —93.0 100, 053.8| 493, 402 —106.0 182, 145. G' 561, 505 | —119.0 204,168.6| 629, 396
—14.5|  25187.3| 77,646 ! i
—15.0( 26,053 80,318 | |
B 1

1 See explanation on pp. 3 and 15.
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PART IL—DENSITY OF COMPENSATION FOR COMPUTING
SPECIAL BOWIE TABLES

EXPLANATION OF FORMULAS

Hayford (see footnote on p. v) assumed that isostatic compensa-
tion begins at the surface of the lithosphere and extends downward
s 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 A and subtending a
solid angle « at the center of the sphere, the volume of this cap is

%w[(a-l—h)“—a“‘]

and if 2.67 g/cm ? is-taken as the density of the land, the mass of
the cap is :

%w[(a+h)3—a3]><2.67

The volume of the compensating column of length d (d essentially
positive) will be ’

Fola+hy—@+h—dy]
and its mass will be ’
%w[(a+h)3—(a+h—d)3]><p

where D represents the density of compensation. Then 'equating
masses we have

e lat+hy—a

B (e e i 29
Simplifying we have ’

Dt (41 +a(e+h)+a
AL @F P F P @Fh—d+ @Fh—ay

X2.67

or

h, 1/hN\?
p=" _a;)z 4 1+5+§(5) % 2.67 (262)
a+h ' 3\ath
By making use in turn of division, the binomial theorem and
multiplication, and ignoring the very small terms, we then obtain

in powers of A for a land compartmens:
63
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D={F\(d,a)h—F,(d,a)¥+ F3(d,a)h*—Fi(d,)h*+ - - - - -} X2.67 (27)

Fide)= d[1+ +2(d)+ (d) +9(d)+ ..... ]

F(da) =d'&[1+26+2(g) +%<§> b ] e
Fa(d»“)=3—;;;z[1+g%+%)(%)2+%(§>3+ e ]
F4(d,a)=?:%3[1+3§+ ..... ]

For a water compariment where w, a, and d have the same meaning
as above, and A (itself essentially posutlve) represents the depth, and
1.027 g/cm3 is assumed to be the density of sea water, the mass of
the cap will be

§“’ [a3— (a—h)%X1.643
while the mass of the Qompen‘sating_; column will be
zole—h}—(@—h—dyIXD

where D represents the density of compensatlon as before. As a
result of equating masses,

After applying the same method as that used to simplify formulas
(26, 26a) formuls (28) becomes

D={F,(d,a)h+F:(d,a) *+ F,(d, a)h3+Ff(d, a)yhr4-.- - }X1.643 (29)

in which Fy(d, a), Fi3(d, a), etc., have the same meaning as in equa-
tions (27) and (27a).

FORMULAS
DEPTH OF COMPENSATION, % KILOMETERS
LAND AREAS
(D to be used with negative sign)
(a) When A is expressed in kilometers

D= {2823.58149h —0.449890A?

30
+0.0000949A° —0.00000002A4} X 10~ ©0)
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\
(b) When b is expressed in feet \

. h LR\
D=‘ 860.62936 (m) —0.0417963 (m)

-5
-+0.00000269 (1000> ~0.0000000002 (1000) 1o

OCEAN AREAS

@B1)

(D to be used with positive sign)
(c) When 4 is expressed in kilometers )
D={1737.50726h+0.2768425h>
+0.00005837A43+0.000000012A%} X 10~°
(d) When % is expressed in fathoms

= h B \?
D_[ 3177.55963 (ﬁéﬁ) +0.925006 (m>

AN, o BV one
+0.0003570 (ibﬁﬁ) +0.00000013<m) |><10 :

DEPTH OF COMPENSATION, 113.7 KILOMETERS
LAND AREAS
(D to be used with negative sign)
(a) When b is expressed in kilometers

D={2390.69535h—0.381971h? (34)
+0.000080742—0. 00000002h‘}><10 s

(b) When A is expressed in feet

- 3 by
D= [728.68540 (m) —0.0354864 (’1’07)6) 35)

. b\
-+0.00000228 (m>

(32)

33)

A\ _
—0.0000000001 (WO—O> } X 10-*

OCEAN AREAS
(D to be used with positive sign)
(¢) When A is expressed in kilometers

D={1471.12826h+0.235048042 (36)
+0.0000496343-0.000000010A¢} X 10~

(d) When £ is expressed in fathoms

D= [2690.40475 (%) +0.786123 (ﬁ)ZLO_O)’ 37

h 3
-+0.0003036 (-IW)) '

h Y -
-+0.00000011 (W) } X10-®
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_ The coefficients in the above formulas have been calculated to more
significant figures than were necessary to attain the accuracy required
by the tables which follow. This was done with the idea in mmg 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 KILOMETERS. ELEVATIONS IN
KILOMETERS

[Density in grams per cubic centimeter in units of the fitth decimil place. To be used with negative sign)

Height of

compartment 0.00 0.01 0.02 0.03 0.04 0.05 0.08 0.07 0.08 0.09
(kilometers) .
0.0. 56 85 113 141 169 198 228 254
0.1 339 367 395 424 452 480 508 536
0.2, 621 649 678 708 734 762 701 819
0.3 603 032 960 1,016 | 1,045 | 1,073 1,101
0.4 1,186 | 1,214 1,242{ L2711 1,209 | 1, 1,355 1,383
{1, S, 1,468 | 1,496 | 1,525 | 1,853 | 1,581 | 1,609 ¢ 1,638 1, 666
0.6.. 1,750 | 1,779 | 1,807 | 1,835 | 1,863 { 1,892 1,020 1,948
0.7.. 2,033 | 2,061 | 2,080 | 2,117 | 2,146 { 2,174 | 2,202 2,
0.8.. 2,315 2,343 | 2,371 | 2,400 | 2,428 | 2,456 | 2,484 2,513
(X RN 2,597 | 2,626 2,682 | 2,710 | 2,738 | 2,767 2,795
) K1 S, 2,88 | 2,008| 2,036 2984 | 2,002 3,021 | 3,049 3,077
L1 3,162 | 3,190 | 3,218 3,247 | 3,275} 3,303 | 3,331 3,359
1.2.. 3,444 | 3,472 | 38,501 | 3,520 | 3,557 | 3,685 | 3,613 3, 642
1.3.. 3,726 | 3,755 | 3,783 | 3,811 ] 3,830} 3,867 , 896 3,024
) I TN 4,009 | 4,037 | 4,085 | 4,003 | 4,121 4,150 | 4,178 4, 206
) I S, 4,291 | 4,319 | 4,347 | 4,375 | 4,404 | 4,432 | 4,460 4,488
1.6.. 457371 4,601 | 4,620 | 4,658 | 4,686 | 4,714 | 4,742 4,771
17, 4,855 | 4,883 | 4,912 | 4,040 [ 4,968 998 | 5,025 5,053
1.8.. 5137 | 5166 | 5194 | 5222 | 5250 | 5279 | 5307 5,
) - ISP 5,420 | 5,448 | 5,476 | 5,504 | 55832 5561 | 5589 5,617
K | N 5702 | 5730 | 5758 | 5786 5815 5843 ( 5871 5,899
1 5984 | 6012| 6,040 | 6,069 6097 | 6125 6,153 6, 181
2 6,266 | 6204 | 6,323 6,351 6,379 | 6,407 | 6,435 6,
3 6,548 | 6,677 ) 6,605 6,633 | 6,661 6,68 | 6718 6, 746
.4 6,830 | 6,859 | 6,887 | 6,915 ] 6,943 | 6,972 ) 7,000 7,028
2.5_. 7,113 | 7,141 | 7,169 | 7,197 | 7,225 | 7,254 | 7,282 7,310
6 7,395 | 7,423 | 7,451 , 479 |- 7,608 | 7,538 | 7,564 7,502
7. 7,677} 7,705 7,733 | 7,761 | 7,790 | 7,818 [ 7,848 7,874
8_. 7,059 7,987 | 8015 8044 | 8072} 8100 8128 8,156
[ IR, 8,241 | 8,260 | 8,207 | 8,326 | 8,354 8,410 8, 438
| E R 8523 | 8551 | 8580 | 8608 | 8636 | 8664 8602 8,721
1. 8,805 | 8,833 | 8,862 | 8,800 8018 8,046 8,074 9, 003
.2 9,087 9,115 | 9, 9,172 | 9,200 9,228 | 9,257 9, 285
.3-.- 9,369 | 6,398 | 9, 0,454 | 0,482 | 9,510 | 9,539 9, 567
.4 736 9,764 | 9,792 9,821 9, 849
046
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Table 2.—DENSITY OF COMPENSATION, LAND COMPARTMENTS—

DEPTH OF COMPENSATION.

KILOMETERS—Continued.

[Density in grams per cubic centimeter in units of the fifth decimal place. To be used with negative sign)

96 KILOMETERS, ELEVATIONS IN

Heigbt of |
compartment 0. 00 0.01 002-| 003 0. 04 0.05 0.06 0.07 0.08 0.09
(kilometers) -
5.5 ...-| 15,518 | 15,544 | 15 572 | 15,601 | 15,620 | 15,657 | 15,685 | 15,713 | 15,742 | 15,770
b 15,708 | 15,828 | 15,854 | 15,883 { 15,911 | 15,039 | 15967 | 15,905 | 16,023 16, 052
5 16,080 | 16,108 | 16,138 | 16,164 | 16,193 | 16,221 | 16,240 | 186,277 | 16,305 186, 333
5 16,362 | 16,390 | 16,418 | 16,446 | 16,474 | 18,503 | 16, 531 | 16,559 | 16, 587 16, 615
5. , 643 | 16,672 | 16, 16,728 | 16,756 | 16,784 | 16,813 | 16,841 | 16,860 | 16,897
6. 16,925 | 16,953 | 16,082 | 17,010 { 17,038 ( 17,066 | 17,094 { 17,123 | 17, 151 17,179
6. 17,207 | 17,235 | 17,263 | 17,202 | 17,320 | 17,348 | 17,376 | 17,404 | 17,433 | 17,461
6. 17,489 | 17,517 | 17,545 | 17,573 | 17,602 | 17,630 | 17,658 | 17,686 | 17,714 | 17,743
6. 17,771 A 17,827 | 17, 17,883 | 17,912 | 17,040 | 17,868 | 17,996 | 18,024
6. 18,053 | 18,081 | 18,109 | 18,137 | 18,165 | 18,193 | 18,222 { 18,250 | 18,278 | 18,308
8. 18,334 | 18,362 | 18,301 | 18,419 | 18,447 | 18,475 | 18,503 | 18,532 | 18,560 | 18,588
6. 18, 616 3 18,672 | 18,701 | 18,729 | 18,757 | 18,785 | 18,813 | 18,841 | 18,870
8. 18,808 | 18,926 | 18,954 | 18,682 | 19,011 | 10,039 | 19,087 | 19,005 | 19,123 19, 151
6.8_ 19,180 | 18, 10,236 | 19,264 | 19,292 { 10,320 | 10,349 | 19,377 | 19, 405 ,
6.9. 19,489 | 19,518 | 19,546 | 19,574 | 10,602 | 19,830 | 19,659 | 19,687 | 19,715
K | S S 19,799 | 19,828 | 10,856 | 19,834 | 10,912 | 19,040 | 19,068 | 19,097
7.1 20,081 | 20,109 | 20,137 | 20, 166 ), 1 20, 222 ,250 | 20,278
7.2, " 20,363 | 20,391 | 20,410 | 20,447 | 20,476 | 20,504 | 20,532 | 20, 560
7.3. 20,645 | 20,673 | 20,701 | 29, 20, 757 | 20,785 | 20,814 | 20,842
74 20,928 | 20,054 | 20,983 | 21,011 1,039 { 21,067 | 21,095 | 21,123
7.5 21,208 | 21,236 | 21,264 | 21,202 | 21,321 | 21,349 | 21,377 | 21,405
7.6. 21,400 | 21,518 | 21,546 | 21, 574 ,602 1 21,630 | 21,659 | 21,687
7.7. 21,771 ,709 | 21,828 | 21,856 | 21,884 | 21,012 ,040 | 21,968
7.8. 22,053 | 22,081 | 22,109 | 22,137 | 22,166 | 22,194 | 22,222 | 22,250
7. 22,335 | 22,363 | 22,301 | 22,419 | 22,447 | 22,475 , 504 | 22,532
8. 22,816 | 22,644 | 22,673 | 22,701 720 | 22,757 | 22,785 | 22,813
8. 22,808 | 22,926 | 22,954 | 22,082 | 23,011 | 23,039 | 23,067 | 23,005
8. 23,179 | 23,208 ,236 | 23, 264 ,202 | 23,320 | 23,348 | 23,377
8. 23,461 | 23,480 | 23,517 | 23,546 | 23,574 | 23,602 | 23,630 | 23,658
8. 23,743 | 23,771 | 23,799 | 23,827 5 23,884 | 23,912 | 23,040
8. 24,024 | 24,052 | 24,081 | 24,100 | 24,137 | 24,165 | 24,193 | 24, 221
8. 24,308 | 24,334 | 24,362 | 24,390 | 24,410 | 24,447 | 24,475 | 24,503
8. 24,587 | 24,616 | 24,644 | 24,672 | 24,700 | 24,728 | 24,758 | 24,785
8. 24,860 | 24,897 | 24,025 | 24,954 , 082 | 25,010 | 25,038 | 25,068
8. 25,161 | 25,179 | 25,207 | 25,235 | 25,263 | 25,291 | 25,320 | 25,348
9. 25,432 | 25,460 | 25,488 | 25,517 | 25545 | 25,573 | 25,601 | 25,629
9. 25,714 | 25,742 1 25,770 | 25,798 | 25,828 | 25,854 | 25,883 | 95011
9.2 25,995 | 26,023 { 26,052 | 26,080 | 26,108 | 28,136 | 26,164 | 26,192
0.3 26,277 | 26,305 | 26,333 | 26,361 | 28, 26,418 | 26,4468 | 26,474
[ X S, 26,558 | 26,586 | 26,615 | 26,643 | 26,671 | 26,600 | 26,727 | 26,755
- X S, 26,840 | 26,868 | 26,806 | 26,924 | 26,052 | 26,981 | 27,009 | 27,037
9.6. 27,121 | 27,149 | 27,178 | 27,208 | 27, 27,262 | 27,200 | 27,318
9.7 27,403 | 27,431 | 27,459 | 27,487 | 27,515 | 27.544 | 27,572 , 600
98_. 27,684 |- 27,712 | 27,741 | 27,769 ,797 | 27,825 | 27,853 | 27,881
X SO 27,968 | 27,994 | 28,022 | 28,050 | 28,078 | 28,106 | 28,135 | 28,163

Compensation ext%ds 96 kilometers downward from the mean surface of the lithesphere.

1705°—35—6
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Table 3.—~DENSITY OF COMPENSATION,
DEPTH OF COMPENSATION, 96 K.ILOMETERS.

METERS -

U.8. COAST AND GEODETIC BURVEY

OCEAN COMPARTMENTS—
DEPTHS IN KILO-

Penslty in grams per cubic centimeter in units of the fifth decimal place. To be used with positive sign)

Depth of compart-
ment (kilometers)

0.00

- 0.09

WD Do

10 313
10,487
10, 661
10, 836
11,010
11,184

10 365

10, 539
10. 714
10, 888
11,062
11,236
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Table 3.—DENSITY OF COMPENSATION, OCEAN COMPARTMENTS—
DEPTH OF COMPENSATION, 96 KILOMETERS. DEPTHS IN KILO-
METERS—Continued

[Deansity in grams per cubic centimeter in units of the fiftth decimal place. To be used with positive sign]

Depth of compart-
ment (kilometers) | 900 0.01 0.02 0.03 0.04 0.05 0.08 0.07 0.08 0.09
Y 13,047 { 13,064 | 13,082 | 13,000 { 13,117 | 13,134 | 13,151 | 13,169 | 13,188 | 13,204
8 : SO 13,221 1 13,238 | 13,256 ) 13,273 | 13,201 | 13,308 | 13,328 ,343 1 13,360 | 13,378
I O T 13,395 | 13,413 | 13,430 | 13,448 | 13,465 | 13,482 | 13,500 | 13,517 | 13,535 [ 13,552
[ TR 3,560 | 13,587 | 13,604 | 13,622 | 13,639 | 13,657 | 13,674 | 13,601 | 13,709 13,726
F A 13,744 { 13,761 | 13,778 | 13,706 | 13,813 { 13,831 , 848 , 868 | 13,883 | 13,900
8.0 e 13,018 | 13,935 { 13,953 ( 13,070 | 13,987 | 14,005 | 14,022 | 14,040 | 14,057 { 14,075
-3 S, 14,092 | 14,109 | 14,127 | 14,144 | 14,162 | 14,179 | 14,197 | 14,214 | 14,231 14, 48
B2 . 4,206 | 14,284 | 14,301 | 14,318 | 14,336 | 14,353 | 14,371 | 14,388 | 14, 406 14,423
3 S, 14,440 | 14,458 | 14,475 | 14,403 | 14,510 | 14,528 | 14,545 | 14,562 | 14, 580 14, 597
84 .. 14,615 | 14,632 & 14,649 | 14,667 | 14,684 | 14,702 | 14,719 | 14,737 | 14,754 14,771
8.5 e 14,789 { 14,806 | 14,824 | 14,841 | 14,850 { 14,876 | 14,803 | 14,911 | 14,028 | 14,048
X - S, y 14,081 | 14,998 | 15,015 | 15,033 | 15,050 068 | 15,085 | 15,102 | 15,120
L 2 15,137 | 15,155 | 15,172 | 15,190 | 15,207 | 15,224 | 15,242 | 15,250 | 15,277 15, 294
L 15,312 | 15,329 | 15,346 | 15,364 | 15,381 | 15,309 | 15,416 | 15,434 | 15,451 15, 468
8.9 . 15,486 ( 15,503 | 15,521 | 15,538 | 15,5565 | 15,573 | 15,590 | 15,608 | 15,625 | 15,643
9.0 el 15,660 | 15,677 | 15,605 | 15,712 | 15,730 | 15,747 | 15,765 | 156,782 | 15,709 | -15,817
L' DO, 15,834 | 15,852 | 15,869 | 15887 | 15,904 | 15,921 | 15039 | 15,956 | 15,974 | 15,991
9.2 . 16,000 | 16,026 | 16,043 | 16,061 | 16,078 | 16,096 | 16,113 | 16,131 | 18,148 | 16,185
'R M, 16,183 | 16,200 | 16,218 { 16,235 | 16,253 | 16,270 | 16,287 | 16,305 | 16,322 | 16,340
L X SO 16,357 | 16,375 | 16, 392 | 16,409 | 16,427 | 16,444 | 16,462 | 16,470 | 16,496 | 16,514
9., 16,566 | 16,584 | 16,601 | 16,618 | 16,636 | 16,653 | 16,671 16, 688
9. 16,740 | 16,758 | 16,775 | 16,793 | 16,810 | 16,828 | 18,845 18, 862
9. 16,915 | 16,932 | 16,050 } 16,967 | 16,984 | 17, 17,018 | 17,037
9.8. 17,089 | 17,107 | 17,124 | 17,141 | 17,159 | 17,176 | 17, 164 17,211
9.9, 17,263 | 17,281 | 17,208 | 17,316 | 17, 17,351 | 17,368 f
1000 17,408 e e i e PRI IO (I

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

{Density in grams per cubic centimeter in units of the fifth decimal place. To be used with negative sign)

Height of com-

partnent (eaty | © | 100 | 200 | a0 | 400 | s00 | 600 | 700 | s00 | 900
172| 258 . Ba| 430) 18| 602 78
119 1,25 1281 1,877 | 1463 | 1,50 | 1,635

Lo79 | 2,085 | 2161 | 20237 [ 23z | Zaoe| 245

2840 | 2028 | 3012 | 3088 | 3184 | 3270 3356

3,700 | 3,786 | 3,872 | 3,958 | 4,04 | 4130| 4216

4,660 | 4,646 | 4,732 4818 | 4,904 | 4,90 | 5078

5,420 ( 5506 | 5692 5678 | 5764 5850 | 5936

20| 6368 | g452] 6,58 | g6 | 670| 6798

7,140 | 7,228 [ 7,312 7,306 | 7,484 | 7,570 7856

00| 803 8172 8258 | 8344 | 8430 8516

8,860 8946 | 9,002 0118 9,204 0,200 9,378

9,720 | 6,806 | 9,802 | 9,078 | 10,064 | 10,150 | 10,238

10,579 | 10,665 | 10,751 | 10,837 | 10,923 | 11,009 | 11,085
11,439 | 11,525 | 11,611 | 11,697 | 11,783 [ 11,869 | 11958
12,208 | 120384 | 12,470 | 12,656 | 12642 | 12,728 | 12814
13,072 | 13,158 | 13,264 | 13,330 | 13,416 | 13,502 | 13,588 | 13,673
14,017 | 14,103 | 14,189 | 14,275 | 141361 | 14,447 | 14,63
14,790 | 14,870 | 14, 962 , 048 | 15,134 | 15,220 { 15,308 { 15,392
15,738 | 15,821 | 15,907 | 15,993 | 18,09 | 16,165 | 18,251
16,500 | 16,505 | 16,680 | 16,766 | 16,852 | 16,938 | 17,024 | 17,110
17,454 | 17,539 | 17,625 [ 17,711 | 17,707 | 17,883 | 17,969
18,312 { 18,308 | 18,484 | 18,570 | 18,656 | 18,742 | 18828

10,171 | 19,257 | 19,343 | 10,429 | 10515 | 19,601 | 19,687
20,030 | 20,116 | 20,202 | 20,288 | 20,373 | 20,450 | 20,845
20,889 | 20,075 | 21,060 | 21,146 | 21,232 | 21,318 [ 21,404

262

121

]

83

Compensation extends 96 kilometers downward from the mean surface of the lithosphers,
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Table 5—DENSITY OF COMPENSATION, OCEAN COMPARTMENTS—
DEPTH OF COMPENSATION,

FATHOMS

96 KILOMETERS. DEPTHS IN

{Density in grams per cubic centimeter in units of the fitth decimal place. To be used with positive sign]

Depth of
' compartment 0 10 20 30 40 -50 60 70 80 90
{fathoms) '

64 95 127 159 191 222 254 286

381 413 445 477 508 540° 572 604

!6p9 731 763 704 828 858 890 922

1,017 | 1,049 | 1,080} 1,112| 1,144 | 1,178 | 1208 | 1,239

1,335 | 1,367 | 1,308 | 1,430 | 3,462 1,49¢| 1,525| 1,557

1,653 | 1,684 | 1,716 1,748 1,780 | 1,812 1,843{ 1,875

1,970 | 2,002 034 | 2066 20081 21291 21€1 | 2193

2,288 | 2,320 | 2352 2 2,415 2,447 24791 2511

2,606 | 2638} 2,6:0| 2702 2,733 2,765| 2,797 | 2,829

2,024 | 2,058} 2,688 | 302 | 3,051 | 3 3,115 | 8,147

3,242 3,274 2,306 %337 | 3,369 3,401 | 3,433 | 3,465

3,560 | 3,502 3,624 ! 3,655 3,687 3,719} 3,751 1 3,783

3,878 | 3,910 3,042 | 3,073 | 4,005 | 4,037 | 4,069 4,101

4,196 1 4,228 | 4,260 ] 4,201 | 4,323 4,355 ) 4,387 1 4,419

4514 | 4,546 | 4,578 | 4,600 | 4,841 4,673 | 4,705 | 4,737

4,832 | 4,864 ) 4,86 4,927 4959 | 4001 | 5023 | 5,08

5150 | 5182 | 5214 | 5,246 | 5277 | 5309| 5341 | 5,273

5465 | 5300 5532 | 5564 | 5595] 56271 5650 | 5601

578 | 5818 | 5850 | 5882 | 50613 | 5045) 5077 | 6,000

6,104 | 6,136 | 6,168 6,200 6,232 6,263 | 6,205 6,327

6,422 | 6,454 | 6,486 | 6,618 | 6,550 6,582 | 6,613 | 6,645

6,741 | 6,772 | 6,804 | 6,838} 6,88 | 6,900 | 6,931 6, 963

7,000 | 7,000 7,122 7154 | 7,186 | 7,218 | 7,250 | 7,281

7.377 | 7,400 | 7.441| 7,472 7,504 | 7,538 | 7,568 | 7,600

7,605 | 7,727 | 7,758} 7,701 | 7,822 | 7,854} 7,886 7,918

8,013 | 8045 8077 | 8,108 | 8,141 | 8,172 | 8204 | 8,236

8,332 | 8,363 | 8395 B,427( 8,459 | 8,491 | 8,523 | 8554

8,65 | 8682 | R713} 8745 8777 | 8, 8,841 | 8,873

8, 9,000 | 9,032| 9,004 | 9, 9,127 | 9,150 | 9,191
9, 9,318 9,350 | 9.382] 90,414 | 9,446 | 9,477 | 9,508 -

9,605 | 9,637 . 6,668 | 9,760 ] 9,732 | 6,764 | 9,786 | 9,828

9,923 | 9,955 | 9,087 { 10,019 | 10,050 | 10,082 | 10,114 | 10,146

10,241 | 10,273 | 10,305 | 10,337 | 10,360 | 10,401 | 10,432 | 10,464

10, 496 10,560 | 10,592 | 10,623 | 10,655 | 10,687 | 10,719 | 10,751 | 10,783

10,814 | 10, 10,878 { 10,910 | 10,942 | 10,974 | 11,005 § 11,037 | 11,060 | 11,101

11,133 | 11,185 | 11,197 | 11,228 | 11,260 | 11,202 | 11,324 | 11,356 | 11,388 | 11,419

11,451 | 11,483 | 11,515 | 11,547 | 11,579 | 11,610 | 11,642 | 11,674 | 11,706 | 11,738

11,770 | 11,802 | 11, 11,865 | 11,897 | 11,020 { 11,961 | 11,003 | 12,024 | 12,056

12,088 112,120 | 12,152 [ 12,184 | 12,216 | 12,247 | 12,279 | 12,311 | 12,343 | 12,875

12,407 | 12,438 | 12,470 | 12,502 | 12,534 | 12,566 | 12,598 | 12,830 | 12,661 { 12,603

12,725 | 12,757 | 12,789 | 12,821 | 12,852 | 12,884 | 12,016 | 12,048 | 12,080 | 13,012

13,044 | 13,075 | 13,107 | 13,139 | 13,171 | 13,203 | 13,235 | 13,267 | 13,208 | 13,330

13,362 | 13,394 | 13,426 | 13,458 | 13,490 | 13,521 | 13,553 | 13,585 | 13,617 | 13,649

680 | 13,713 | 13,744 | 13,776 | 13,808 | 13,840 | 13,872 | 13,004 | 13,036 | 13,067

13,000 | 14,031 | 14,083 | 14,005 | 14,127 | 14,159 | 14,100 | 14,222 | 14,254 | 14,288

4,500 14,318 | 14,350 | 14,382 | 14,413 | 14,445 | 14,477 | 14,509 | 14,541 | 14,573 | 14,605
4,600, ,636 | 14,668 | 14,700 | 14,732 | 14,764 | 14,796 | 14,828 | 14,850 | 14,801 | 14,923
4,700 14,955 | 14,987 | 15,019 | 15,051 | 15,082 | 15,114 | 15,146 | 15,178 | 15,210 | 15,242
4,800, 15,274 | 15,308 | 15,337 | 15,360 | 15,401 | 15,433 | 15,465 | 15,497 | 15,529 | 15,560
4,800 15,592 | 16,624 | 15,656 | 15,688 | 15,720 | 15,752 | 15,784 | 15,815 | 15,847 | 15,879
5,000 15,011 | 15,043 | 15,975 | 18, 16,038 { 16,070 { 16,102 | 16,134 | 16,166 | 16,198
5.100 16,230 | 18,252 | 16,293 | 16,325 | 16,357 | 16,380 | 16,421 { 16,453 | 16,485 | 186,517

6,200. 16,548 | 16,580 | 16,612 | 16,644 | 16,676 | 16,708 | 16,740 | 16,772 | 18, 18,

5,300 16,867 | 16,809 | 16,931 | 16,963 | 16,905 | 17,027 | 17,058 | 17,090 | 17,122 | 17,154
5,400 17,186 | 17,218 | 17,250 | 17,282 | 17,313 | 17,345 | 17,377 | 17,400 | 17,441 | 17,473
5,600. 17,505 | 17,537 | 17,568 | 17,600 | 17,632 | 17,664 | 17,606 | 17,728 | 17,760 | 17,702
5,600, 17,823 | 17,855 | 17,887 | 17,919 | 17,951 | 17,983 1 18,015 | 18,047 | 18,078 | 18,110
8,700, 18,142 | 18,174 | 18,208 | 18,238 270 | 18,302 | 18,334 | 18,365 | 18,397 | 18,420
5,800, 18,461 | 18,493 | 18,526 | 18,557 | 18,589 | 18,620 | 18,652 | 18,684 | 18,716 | 18,748
5,900, 5 0733 18,812 | 18,844 | 18,876 | 18,807 | 18,939 | 18,971 | 19,003 | 19,035 | 189,087
6,000. 19, S DU NSRS AN HURRSI I KPSV ER
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Table 6—DENSITY OF COMPENSATION, LAND COMPARTMENTS—
DEPTH OF COMPENSATION, 113.7 KILOMETERS. ELEVATIONS IN
KILOMETERS

[Density in grams per cubic centimeter in units of the fifth decimal place. To be used with negative sign]

Height of -
compartment 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
(kilometers)

0.0. 0 24 48 72 96 120 143 167 191 215
0.1 239 263 287 311 335 359 383 408 430 4
0.2 478 502 526 550 574 508 622 645 669 693
0.3 717 741 765 789 813 837 861 &85 908 32
04__ 956 980 1,004 1,028 1,052 1,076 1,100 1,124 1,147 1,171

0.5. 1,195 | L,219] 1,243 1,267 1,201 { 1,315) 1,339{ 1,363 | 1,386 1,410
0.8 1,434 1 1,458 | 1,482 1], 1,530 | 1,654 1 1,578 ) 1,602} 1,625 1,649
0.7 1,673 | 1,697 | 1,721 1,745 | 1,760 | 1,793 | 1,817 | 1,841 ( 1,865 1,888
0 1,912 1,036 1,960 | 1,984 | 2,008 2,032 | 2,056 | 2080 | 2,104 2,127
0. 2,151 | 2,175 2,199 | 2 2,247 | 2,271 | 2,295 | 2,319 | 2,343 2,366
1.0 2,390 | 2,414 | 2,438 | 2,482 | 2,486 | 2,510 | 2,534 ) 2,558} 2,582 2, 805
1.1 2,629 2,677 | 2,701 | 2,725] 2,749 | 2,773 | 2,797 | 2,820 2,844
1.2 2,868 | 2,802 2916 2,040 | 2,064 | 2,988 | 3,012 | 3,036 | 3,059 3,083
1.3 3,107 | 8,131 | 3,155| 3,179 3,203 | 3, 3,251 | 3, 2751 3,208 3,322
14 3,346 | 3,370 | 3,394 | 3,418 | 3,442 ] 3,460 ] 3,490} 3,513 | 3,537 3, 561
16 3,585 | 3,600 3,657 | 8,681 . 3,705 | 3,729 | 3,762 | 3,776 3,800
1.6, 3,824 | 3,848 | 3,872 3,806 3,920 3,944 | 3,068 [ 3,801 | 4,015 4,039
1.7 4,063 | 4,087 | 4,111 | 4,135| 4,159 | 4,183 | 4,208 | 4,230 | 4,254 4,278
1.8 4,302 | 4,326 | 4,350 | 4,374 | 4,308 | 4,421 | 4,445 4,460 | 4,403 4,517
1.9. 4,641 | 4,565 1 4,580 | 4,613 | 4,637 | 4,600 4,684 | 4,708 | 4,732 4,756
2.0 4,780 4,804 ) 4,828 4,852 | 4,875 | 4,800 ] 4,023 | 4,047} 4,971 4,905
2.1 5019 5043 ] 50671 60807 5114} 5138) 5162} 518 | 5210 5,234
2.2 5258 | &282( 5, 5329 | 5353 | 5377 5401 5425 | 5,449 5,473
23 5,407 | 5,820] 5544 | 5,568 | 5592 | 5616 | 5640| 5664 5 5,712
2.4 5,735 5759 ) 578 | 6,807 | 581 6 5879 | 5603 5927 5,950
bR, TR, 5974 | 5998 | 6022] 6046 ] 6070 6,004 | 6,118 6142 | 6,165 6, 189
2.8 6,213 | 6,237 ) 6,2611{ 6,285 6,3l 6,333 { 6,357 | 6,380 ) 6,404 8,428
2.7 6,452 | 6,476 | 6,500 | 6,624 | 6,548 | 6,572 | 6,505 ] 6,619 | 6,643 6, 667
2.8 6,601 | 6,715] 6,739 | 6,763 | 6,786 | 6,810 6,84 | 6,858 | 6,882 6,906 -
A R, 6,830 | 6,954] 6,978} 7,001 | 7, 7,049 | 7,078 | 7007 ¢ 7,121 7,145
3.0 7,240 7,264 7,288 7,312 7,338} 7,360 7,384
3.1 7,479 | 7,503 | 7,527 | 7,881 7,575 | 7,599 7,622
3.2 7,718 | 7,742 17,766 | 7,790 | 7,813 | 7,837 7,861
3.3. 7,057 | 7,981 | 80051 8,028 | 8052[ 8,076 8, 100
3.4 8,108 | 8,219 | 8243 | 8267 | 8,201 | 8315 8,339
3. 8,434 | 8,458 | 8,482 | 8,506 | 8,530 8 554 8,578
3. 8,673 1 8,607} 8721) 8,745 8,769 | 8793 8,818
3. 8,012 | 8,936 | 89060 | 898 | 0,007 9,031 9, 055
3. 9,151 | 9,175 9,109 | 9,222 | 0,246 | 9,270 9, 204
3. 9,380 | 9,413 9,437 | 9,461 9,485 9,509 9,533
4. 9,628 | 9,652 90,676 | 9,700| 9,724 | 9,748 9,772
4. , 9,801} 9,9 9,939 | 9,063 | 9,086 | 10,010
4. 10,106 | 10,130 | 10,154 | 10,177 | 10,201 | 10,225 | 10, 249
4. 10,345 | 10,388 392 | 10,416 | 10,440 | 10,464 | 10,488
4. 10, 583 | 10,607 | 10,631 655 | 10,679 | 10,703 | 10,727
4. 10,822 | 10,846 | 10,870 { 10,804 | 10,918 | 10,941 { 10,065
4. 11,081 | 11,085 | 11,108 | 11,132 | 11,156 | 11,180 | 11,204
4. 11,200 | 11,323 | 11,347 | 11,371 | 11,395 | 11,419 | 11,443
4. 11,538 | 13,562 | 11,5868 | 11,610 | 11,634 | 11,658 | 11,681
4. 11,777 | 11,801 | 11,825 | 11,848 | 11,872 | 11,806 | 11,920
5. 12,016 | 12,039 | 12,063 | 12,087 | 12,111 | 12,135 | 12,159
5. 12,254 | 12,278 | 12,302 | 12,326 | 12,350 | 12,374 | 12,397
5. 12,493 | 12,517 | 12,641 | 12,565 | 12,588 | 12,612 { 12,636
5. 12,732 | 12,755 | 12,779 | 12 803 | 12,827 | 12,851

5. 12,970 | 12,994 | 13,018 | 13,042 | 13,066 | 13,090 | 13,113
5. 13,209 | 13,233 | 13,257 | 13,280 304 | 13,328 1 13,352
5. 13,448 | 13,471 | 13,495 | 13,519 | 13,543 | 13,567 | 13,601
5. 13,686 | 13,710 | 13,734 | 13,758 | 13,782 y 13,829
5. 925 | 13,049 | 13,973 | 13,006 | 14,020 | 14,044 | 14,068
5. 14,163 | 14,187 | 14,211 | 14,235 | 14,268 | 14,283 | 14,307
6. 14,402 | 14,426 | 14,450 | 14,474 | 14,497 | 14,521 | 14,545
6. 14,641 | 14,664 | 14,688 | 14,712 | 14,738 | 14,760 | 14,784
6. 14,879 | 14,903 | 14,027 | 14,951 | 14,975 | 14,009 | 15,022
6. 15,118 | 15,142 | 15,168 | 15,189 | 15,213 15, 261
6. 15, 356 15,404 ' 15,428 | 15,452 1 15,476 ° 15,500
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Table 6. DENSITY OF COMPENSATION, LAND COMPARTMENTS—
DEPTH OF COMPENSATION, 113.7 KILOMETERS. ELEVATIONS IN
KILOMETERS—Continued

[Dens!ty in grams per cubic centimeter in units of the fifth decimal place. To be used with negative sign]

Height of
compartment 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
(kilometers)

15,619 | 15,643 | 15,667 | 15,600 | 15,714 | 15738

NNNNN NNNNN ooooo’

15,857 | 15,881 | 15,905 | 15,929 | 15,953 | 15,977

16,096 | 16,120 | 16,144 | 16,168 | 16,101 | 16,216

16,335 | 16,358 | 16,382 | 16,406 | 16,430 | 16,454

16,573 | 16,597 | 16,621 } 16,645 | 16,608 16 692

16,812 | 16,835 | 16,859 | 16,883 | 16,907 | 16,031

17,050 | 17,074 | 17,048 | 17,122 | 17,146 | 17,169

17,289 | 17,312 | 17,336 | 17,360 |-17, 17,408

17,627 | 17,851 | 17,575 | 17,599 | 17,623 | 17,646

17,718 17 742 | 17,766 | 17,700 | 17,813 | 17,837 | 17,861 | 17,885

B 17,956 | 17,080 | 18,004 | 18,028 | 18,052 | 18,076 | 18,100 { 18,123
.6 18,195 | 18,219 | 18,243 | 18,266 | 18,200 | 18,314 | 18,338 | 18,362
7 18,433 | 18,457 | 18,481 | 18,505 | 18,529 | 18,553 | 18,577 | 18,600

8 18,672 | 18,606 | 18,720 | 18,743 | 18,767 | 18,791 | 18,815 | 18,839

9. 18,010 | 18,934 | 18,958 | 18,982 | 19,006 | 19,030 | 19,053 | . 19,077

19,149 | 19,173 | 19,107 | 19,220 | 19,244 | 19,268 | 19,202 | 19,316
19,387 | 19,411 | 19,435 | 19,459 | 19,483 | 19,507 | 19,530 | 19, 554
10,626 | 19,650 | 19,673 | 19,607 | 18,721 { 19,745 | 19,769 { 19,793
19,864 | 19,888 | 19,912 | 19,036 | 19,960 | 19,983 | 20,007 | 20,031
20,103 | 20,126 | 20 150 | 20,174 | 20,198 | 20,222 | 20,246 | 20,270

20,341 | 20,365 | 20,389 | 20,413 | 20,436 | 20,460 | 20,484 | 20,508
20,579 | 20,603 | 20,627 | 20,651 | 20,675 | 20,609 | 20,723 | 20,746
20,818 | 20,842 | 20,866 | 20,889 | 20,913 | 20,937 | 20,961 | 20,985
21,056 | 21,080 | 21,104 | 21,128 | 21,162 | 21,175 | 21,199 | 21,223
21,295 | 21,319 | 21,342 | 21,366 | 21,390 | 21,414 | 21,438 | 21,462

21,533 | 21,557 | 21,581 | 21,605 | 21,628 | 21,652 | 21,676 | 21,700
21,771 | 21,705 | 21,819 | 21,843 | 21,867 | 21,891 | 21,914 | 21,938
22,010 | 22,034 | 22,057 | 22,081 | 22,105 | 22,129 | 22,1563 | 22,177
22,248 | 22,272 | 22,296 | 22,320 | 22,344 | 22,367 | 22,391 | 22,415
| 22,487 | 22,510 | 22,534 | 22,558 | 22,582 | 22,606'( 22,630 | 22,653

22,725 | 22,740 1.22,773 | 22,706 | 22,820 | 22,844 | 22,868 | 22,892
22,063 | 22,087 | 23,011 | 23,035 2, %9 23,082 | 23,106 | 23,130

PLEOD DOVOD MMM  H000000000

23,678 | 23,702 | 23,726 |.23,750 | 23,774 | 23,797 | 23,821 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 centimeter in units of the fifth decimal place. To be used with positive sign]

Depth of
compartment 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
(kilometers)
0 15 44 59 74 88 103 118 132
.1 147 162 177 191 208 221 235 250
.2.. 309 324 338 353 368 383 397 412 Lv4)
.3 441 456 471 485 500 516 530 544 559 574
L O, 588. 603 618 633 647 662 677 691 706 721
5. 736 750 765 780 i 809 824 839 853
8. 883 897 912 927 942 966 971 986 | 1,000 1,015
7. 1,030 1 1,045 1,059 | 1,074 | 1,089 | 1,103 1,118 1,133 1,148 1,162
8 1,177 1,192 1 1,221 1,238 1, 251 1,265 1,280 1,295 1,309.
9. 1,324 1,339 | 1,354 | 1,368 | 1,383{ 1,398 | 1,412 1,427 1,442 1, 457
{1 R, 1,471 1,486 | 1,501 | 1,516 | 1,530-] 1,545 1,560 | 1,574 | 1,580 1,604
.1, 1,633 | 1, 1,683 | 1,677 | 1,692 1,707 ] 1,722 | 1,736 1,751
.2 1,780 | 1,795 | 1,810 1,825 | 1,839 l. 8541 1, 1,883 1,808
3. 1,028 | 1,942 1,957 | 1,972} 1,08 | 2001 2016 | 2031 2,046
2,075 | 2080 | 2104 | 2119] 2134 2,148 2,163 [ 2178 2,193

EeEme 00000 SO0OS
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Table 7.—DENSITY OF COMPENSATION, OCEAN COMPARTMENTS—

DEPTH OF COMPENSATION, 113.7 KILOMETERS.

DEPTHS IN

KILOMETERS—Continued. :
[Density in grains per cubic centimeter in units of the fifth decimal place. To be used with positive sign]
Depth of 1
compartment 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
(kilometers) .
2,224 2,237 | 2251 2,266 | 2,281 2,206 | 2,310 | 2,325 2, 340
2, 369 2,384 2,399 2,413 2,428 2,443 2,457 2,472 2,487
2, 516 2, 531 2, 546 2, 560 2, 575 2, 590 2, 605 2,619 2,634
2, 664 2,678 2, 693 2, 708 2,722 2,737 2,752 2,767 2,781
2,811 2,825 2,840 2,855 2,870 2,884 2,899 2,914 2,928
2.0 2,958 | 2,073 | 2,687 | 3,002 | 3,017 | 3,032 3,046 3,061 3,076
2.1 3,108 | 3,120 3,135} 3,149 | 3,164 | 3,179 | 3,163 | 3,208 3,223
2.2 3,252 | 3,267 | 3,282 3,207 | 3,311 | 3,326 | 3,341 3, 365 3,370
23 3,400 | 3,414 | 3,420 | 3,444 | 3,458 | 3,473 | 3,488 | 3,503 3, 517
24 3,547 1 3,562 ) 3,518 3,50 3,606 3,620 3,635 3,650 3,665
2.5. 3,604 | 3,709 | 3,723 | 3,738 | 3,753 | 3,768 | 3,782 | 3,797 3,812
2.6. 3,841 | 3,856} 3,871 3,885 | 3,000 3,915 3,930 | 3,044 3, 059
2.7. 3,088 | 4,003] 4,018 4,033 § 4,047 4,062 | 4,077 4,002 4,106
2.8. 4,136 4,150 4,165 4,180 4, 195 4,209 4,224 4,239 4,254
29 4,283 4,208 4,312 4,327 4,342 4,357 4,371 4, 386 4,401
3. 4,445 | 4,460 | 4,474 | 4,489 4,504 | 4,510 | 4,533 4, 548
3. 4,592 | 4,607 4,622 4, 636 4,651 4, 666 4, 681 4, 695
3. 4,730 | 4,754 | 4,760 | 4,784 | 4,798 | 4,813 | 4,828 4,843
3. 4,887 4, 901 4,916 4, 931 4,946 4, 960 4,975 4, 990
3. 5034] 50490 ] 5063 5078 ) 5003 5108} 5122 5,137
3. 5,181 | 51981 5211 5,226| 5,240 | 5255 5,270 5,284
3. 5,329 5,343 5,358 5,373 5,387 5,402 5,417 5,432
3. 5476 | 5491 | 5505 5520| 5535 5548 5,564 5, 579
3. 5623 | 5638| 5653 | 5667} 5632| 5607 [ 5712 5,726
3. 5770 578 | 5800 5818 5829 | 5844 5859 5,874
4. 5918 | 5032] 59047 | 5082 | 59077 5901 | 6,006 6,021
4. 6,065] 6.080| 6,095| 6,100} 6,124 | 6,139 | 6,153 6,168
4. 6,212 | 6,227 | 6.242| 6,257 | 6,271 | 6,286} 6,301 8,315
4. 8,360 | 6,374 | 6,380} 6,404 | 6,410 | 6,433 | 6,448 6,463
4. 6,507 | 6,522 | 6,536 ! 6,551 | 6,566 | 6,581 ( 6,595 6,610
4. 6,654 | 6,660| 6,684{ 6,609 | 6713 | 6,728 6,743 8, 757
4. 6,802 6,816 | 6,831 6,846 | 6,861 ] 6.875| 6,890 6. 905
4. 6,040 | 6,064 | 6,978{ 6,093 | 7,008 7,023 ( 7,037 7,052
4. 7,006 | 7,111 7.128 7,141 7,155 7,170 | 7,185 7,109
4. 7,244 | 7,258 | 7,273 | 7,288 | 7,303 7,317 | 7,332 7,347
5. 7,301 | 7,408 | 7,420 | 7,435( 7,450 [ 7,465% 7,479 7,404
5. 7,538 | 7,553 | 7.568| 7,583 7,607 7,612 7,627 7,641
5. 7,686 | 7,700 | 7,715| 7,730 | 7,745 7,759 7,774 7,789
5. 7,833 7,848 | 7,863 | 7,877 | 7,802} 7,907 7,921 7,936
5. 7,080 | 7,995 | 8010| 8025| 8039 | 8054 8069 8,084
5. 8,128 | -8,143 | 8,167 | 8172 | 8187 | 8201 | 8216 8,231
5. 8.275| 8200} 8,305| 8319 3 8,349 | 8,364 8,378
5. 8,423 | 8,437 | 8452 | 8,467 | 8,482 | 8,496 8511 8,528
&. 8570 | 8,585 8,508 | 8614 | 8620 | 86447 8658 8,673
5. 8,717 | 8,732 8,747 | 8762 8776 | 8791 8,806 8,821
8. 8,865| 8,879 | 8804 | 8900 8924 ) 8938 | 8953
6. 9,012 | 9,027 9,042| 9,056{ 9,071 | 9,08 | 9,101 9,115
6. 9,160 | 9,174 9,189 9,204 | 9,218 9,233 | 9,248 9, 263
6. 9,307 | 9,322 ,336 | 9,351 | 9,366 | 0,381 | 9,395 9, 410
6. 0,454 | 9,469 | 0,484 | 9,409 ( 9,513 | 6,528 | 0,543 9,
8. 9,602 | 9,617 | 9,631 | 9,646 | 9,661 } 9,675 | 9,690 9, 705
8. 9,749 | 9,764 | 9,779 | 9,793 | 9,808 | 9,823 | -9,838 9, 852
8. 9,807 | 9,011 | 0,926 9,941 | 9,9 9,970 | 9,985 | 10,000
8. X X 10.044 | 10,059 | 10,074 | 10.088 | 10,103 | 10,118 | 10,133 | 10,147
8. 10,162 | 10,177 | 10,191 | 10,206 | 10,221 | 10,236 | 10,250 | 10,285 | 10,280 | 10,295
) TR 10,300 | 10,324 | 10,339 { 10,354 | 10,368 | 10,383 | 10,398 | 10,413 | 10,427 | 10,442
7.1 10,457 | 10,472 | 10,486 { 10,501 | 10,516 | 10,531 | 10,545 | 10,560 | 10,575 | 10,590
7.2. 3 10,819 | 10,634 | 10,649 | 10,663 | 10,678 | 10,693 | 10,708 | 10,722 | 10,737
7.3. 10,752 | 10,767 | 10,781 | 10,796 | 10,811 | 10,826 | 10,840 | 10,855 | 10,870 | 10,884
74. , 800 | 10,014 { 10,029 | 10, 043 ,958 | 10,973 | 10,988 | 11,002 | 11,017 | 11,032
7. 11,061 | 11,076 | 11,091 | 11,106 | 11,120 | 11,135 { 11,150 | 11,185 | 11,179
7. 11,200 | 11,224 | 11,238 | 11,253 | 11,268 | 11,283 | 11,297 | 11,312 | 11,327
7. 11,356 | 11,371 | 11,386 | 11,401 | 11,415 | 11,430 | 11,445 | 11,460 | 11,474
7. 11,504 | 11,510 | 11,533 | 11,548 | 11,563 | 11,578 | 11,592 | 11,607 | 11,622
7. 11,651 | 11,668 ! 11,681 | 11,696 ' 11,710 ] 11,725 ! 11,740 § 11,755 1 11,769
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Table 7.—DENSITY OF COMPENSATION, OCEAN COMPARTMENTS—
DEPTH OF COMPENSATION, 113.7 KILOMETERS. DEPTHS IN
KILOMETERS—Continued. .

[Density in grams per cubic centimeter in units of the fifth decimal place. To be used with positive sign)

Depth of . .
compartment 0.00 | 0.01 0.02 0.03 0.04 0.05 0.08 0.07 0.08 0.09

(kilometers)

COOOD OOOOD WNMEN WRW®

b (1 X ¢ 14,735

Compensation extends 113.7 kilometers downward from the mean surface of the lithosphere.

Table . 8. —DENSITY OF COMPENSATION, LAND COMPARTMENTS—
ggg’g‘ﬂ OF COMPENSATION, 113.7 KILOMETERS. ELEVATIONS IN

[Density in grams per cubic centimeter in units of the fifth decimal place. To be used with negative sign

Height of compart- 0 100 200 300 400 500 600 700 800 900

ment (feet)
73 148 |- 219 201 364 437N 510 583 656
802 874 1,020 | 1,093 1,166 | 1,239 | 1,313 1,384
1,530 | 1,603 1,676 1,749 { 1,821 1,804 | 1,067 | 2040 2,113
2,269 2,331 | 2,404 | 2,477 ) 2550 | 2,623 | 2,696 | 2768 2841
2,987 | 3,060 | 3,133 | 3,206| 3,278 | 3,351 | 3,424 | 3,497 3,570
3,715| 3,788 | 3,861 ) 3,034 | 4,007 | 4,080 | 4,152 | 4,225 4,208
4,444 | 4,516 580 | 4,662 | 4,735| 4,808 | 4,881 4,958 5,026
5172 | 5245 | 5818 | 5300 | 5,463 | 5,536 | 5,609 | 5682 5,754
5900 | 5973 6046 | 6,118| 6,191 | 6,204 | 6,337 | 6,410 6,482
6,628 | 6701| 6774 | 684 | 6919 6,092 7,086 | 7,138 7,211
7,356 | 7,429 | 7,502 | 7,574 | 7,647 | 7,720 | 7,783 | 7, 7,938
8,084 | 8,157 ) 8,230 | 8302 | 8,375 | 8,448 | 8,521 | 8,504 8,668 .
8,812 8,885 | 8057 9,030 9,103 | 0,176 | 9,249 [ 9,321 9,304
0,640 | 9,612 | 9,685 | 9,758 | 9,831 ,004 | 9,976 | 10,049 | 10,122
10,267 | 1,0340 | 10,413 | 10,488 | 10,558 | 10,631 | 10,704 | 10,777 10, 850
10,995 | 11, 11,141 | 11,213 | 11,286 | 11,359 | 11,432 | 11,504 | 11,577
11,723 | 11,705 | 11,868 | 11,941 | 12,014 | 12,086 | 12,159 | 12, 12, 305
1 506 668 | 12,741 | 12,814 | 12,887 | 13,059 | 13,032
13,178 5 13,323 | 13,306 | 13,460 | 13,541 | 13,614 | 13,687 | 13,759
13, 13,078 | 14,050 | 14,123 | 14,106 | 14,260 | 14,341 | 14,414 | 14, 487

14,632 | 14,705 | 14,778 | 14,850 | 14,823 | 14,006 | 15,060 | 15,141 | 1521¢

i&g 15, 432 13,'505 15,578 | 15,650 | 15,728 | 16,706 | 15,868 1:,.941

16,814 | 16,888 | 16,850 | 17,032 | 17,105 | 17,177 | 17,250 | 17,328 | 17,395

18,268 | 18,340 | 18,413 | 18,486 | 18,558 131% 18, 704

18,995 | 10,067 { 19,140 | 19,213 | 19,285 | 19,358 | 19,431 | 19,
18,039 20, 085

20,448 | 20,521 | 20,503 | 20,668 | 20,739 (.20,811 | 20,884 21,
21,175 | 21,247 | 21,820 | 21,303 | 21,465 | 21,538 | 21,611 | 21,683 | 21,758

Compensation extends 113.7 kilometers downward from the mean surface of the lithosphere.
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Table 9.—DENSITY OF COMPENSATION, OCEAN COMPARTMENTS—

DEPTH - OF COMPENSATION,

FATHOMS -

113.7- KILOMETERS. DEPTHS

IN

[Density in grams per cubic oentlx;zeter in units of the fifth decimal place. To be used with positive sign]

Depth of compart- :

ment ({athoms) Q 10 20 30 10 50 60 70 80 90
27 54 81 108 135 161 188 215 242
208 323 350 377 404 430 457 484 511
565 592 619 646 673 700 726 753 780
834 861 888 915 0942 969 096 | 1,022 1,049
L1031 1,130} 1,157 | 1,184 | L2101 | 1,238 1,285 1,292 1,318

1,372 | 1,399 | 1,426 1,453 | 1,480 | 1,507 | 1,534 | 1,561 1,
1,641 ( 1,688 | 1,6905| 1,722 | 1,740 | 1,776 | 1,803 [ 1,830 1,857
1,011 | 1,937 | 1,064 | 1,991 | 2,018 | 2045 2,072 | 2,009 2,128
2,180 | 2,207 2234 2,260 2,287 | 2,314 2,341 | 2368 2,395
2,449 | 2,476 ) 2,503 | 2,530 | 2,557 { 2,584 | 2,610 | 2,637 2, 664
2,718 | 2,745 2,772 | .2,709 | 2,826 2,853 | 2,880 | 2007 2,933
‘2,987 | 3,014 3,041 3,088 3,005) 3,122 3,149 | 3,176 3,203
3,257 | 3,283 | 3,310 ( 3,337 | 3,364 | 3,391 | 3,418 | 3,445 3,472
3,526 | 3,883 ( 3,580 | 3,607 | 3633| 3,660 3,687 | 3,714 3,741
3,705 | 3,822 3,849 | 3,876 | 3,003 | 3,030 | 3,957 | 3,084 4,010
4,004 | 4,001 | 4,18 4,145 4,172 | 4,199 ) 4,226 | 4,253 4,280
4,334 | 4,361 | 4,387 | 4,414 | 4,441 4,468 | 4,495 4,522 4, 549
4,603 | 4,630 | 4,657 | 4,684 | 4,711 | 4,738 | 4,764 | 4,791 4,818
4,872.17.4,899 | 4,926 | 4,053 | 4,980} 5007 | 5034 | 5061 5,088
5142 | 5168 | 5195| 5222 | 5249 5,276 ,303 1 5,330 5, 357
5,411 | 5,438 | 6465 | 5402 | 5519 | 5,646 | 5573 | 5,509 5, 626
5,680 5,707 | 5734 | 6,761 | 5788 | 5815 | 5842 ) 6869 5, 896
5951 5,077 6,004 6030 | 6057 6084 6111 6,138 6, 165
6,219} 6,246 | 6,273 | 6,300 | 6,327 | 6,354 6,381 | 6408 6, 435
6,488 | 6,515 6,542 | 6,509 | 6,506 | 6,623 | 6,650 | 6,677 6, 704
6,768 | 6,785 | 6,812 ) 6,839 | 6,866 | 6,83 ] 6920 | 6946 6,973
7,027 | 7,054 | 7,081 ) 7,108 | 7,135 7,162 | 7,189 | 7,216 7,243
7,207 | 7,324 7,351 7,378 | 7,405 7,432 | 7,458 | 7,485 7,512
7,668 | 7,583 | 7,620 7,647 | 7,674{ 7,701 | 7,728 | 7,755 7,782
7,836 | 7,863 7,800 | 7,017 | 7,044 | 7,970 | 7,997 | 8024 8,051
8,105 | 8,132 | 8159 | 8186 | 8,213 | 8 8,267 | 8,204 8,321
8,375 | 8,402 ) 8,429 | 8,456 | 8,483 | B,510| 8,536 8563 8, 590
8,644 | 8,671 | 8,608 8,725 | 87521 8,779 | 8,808 | 8833 860
8,014} 8,041 | 80688 8995| 9,022 9,040 | 9,076 9,103 9, 130
9,183 9,210 9,237 | 9,264 | 9,291 | 9,318 | 9,345| 9,372 9, 399
9,453.1 0,480} 9,507 | 9,534 | 9,561 | 9,588 | 9,615 9,642 9, 669
9,73 | 9,750 | 9,777 0,803 | 9,80 | 9,857 | 9,884 | 69011 9, 938
9,092 | 10,019 | 10,046 { 10,073 { 10,100 | 10,127 | 10,154 | 10,181 { 10,208
10,262 | 10,289 | 10,316 | 10,343 | 10,370 | 10,397 | 10,424 | 10,451 | 10,478
10,532 | 10,558 | 10,585 | 10,612 | 10,639 | 10,666 | 10,693 | 10,720 | 10, 747
10,801 | 10,828 | 10,855 | 10,882 | 10,909 | 10,936 | 10,963 | 10,890 | 11,017
11,071 ( 11,098 | 11,125 1 11,152 | 11,179 | 11,206 11,233 | 11,260 | 11,287
11,341 | 11,368 | 11,394 | 11,421 | 11,448 | 11,4751 11,502 | 11,5629 | 11,556
11,610 | 11,637 | 11,664 | 11,601 | 13,718 | 11,745 | 11,772 | 11,799 | 11,828
11,880 1 11,907 | 11,934 | 11,061 | 11,988 | 12,015 | 12,042 | 12,069 | 12,096
12,150 | 12,177 | 12,204 | 12,231 [-12,258 | 12,285 | 12,312 | 12,339 | 12,366
12,410 [ 12,446 | 12,473 | 12,500 | 12527 | 12,554 | 12,581 | 12,608 | 12,635
12,689 | 12,716 | 12,743 | 12,770 | 12,797 {12,824 | 12,851 | 12,878 | 12,905
12,959 | 12,986 | 13,013 | 13,040 | 13,067 | 13,094 | 13,121 | 13,148 | 13,175
13,229 | 13,256 ,283 | 13,310 | 13,337 | 13,364 | 13,301 | 13,418 | 13,445
13,499 | 13,526 | 13,553 | 13,580 | 13,607 , 634 | 13,661 | 13,688 | 13,715
13,769 | 13,795 | 13,822 | 13,849 | 13,876 | 13,003 | 13,930 | 13,057 | 13,984
14,038 | 14,065 | 14,002 | 14,110 | 14,146 | 14,173 | 14,200 | 14,227 | 14,254
14,308 | 14,335 | 14,362 | 14,389 | 14,416 | 14,443 | 14,470 | 14,497 | 14,524
14,578 | 14,605 | 14,832 | 14,659 | 14,686 | 14,713 | 14,740 [*14,767 | 14,794
14,848 | 14,875 | 14,902 | 14,929 | 14,056 | 14,983 | 15,010 | 15,037 | 15,064
15,118 | 15,145 | 15,172 | 15,199 | 15,226 | 15,253 | 15,280.| 15,307 | 15,334
15,388 | 15,415 | 15,442 | 15,469 | 15,496 | 15,523 | 15,550 | 15,577 | 15, 604
15,658 | 15,686 | 15,712 | 15,739 | 15,766 | 15,703 | 15,820 } 15,847 | 15,874
15,928 | 15,955 3 16,009 | 16,036 § 16,063 | 16,090 | 16,117 | 16, 144
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PART III.—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 & depth of compensation equal to
96 kilometers. Compensation is assumed to begin at the surface
of the lithosphere and extend downward 96 kilometers. This is the
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 fixed 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/cm?® for land and
1.027 gjcm ? for water. For compensation the densities in tables 4
and 5 were used.

In computing columns 2 and 3 of the Hayford form of table, the
compartment and station are assumed to be at the same level.
Case III of part I (see p. 11) applies in the computation of both
columns with h;=0. For column 2, &; is numerically equal to the
height or depth of the compartment. For column 3, in the case
of land, A= —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 the values of
columns 2 and 3 have béen 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 quantities in columns 2 and 3. The quantities were first com-
puted to the sixth place of gals and then, holding the values of the
combined effects of topogr.phy 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
rounded off.

In the columns headed ‘Correction for elevation of station above
compartment’’, the values were found by first getting the resultant
effect of topography and compensation, case III applying, then
taking the difference between this resultant and the corresponding
value of column 4. This is the correction to apply to the value
of column 4 to obtain the complete effect of the topography and
compensation.

67
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This correction was found for every 1,000 fathoms of depth down
to 6,000 fathoms, and for elevations of the compartment which
were multlples 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 interpolation
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 II in the introduction to the
fundamental tables, part I. The computation was 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 dlﬁ'erences

SPECIMEN COMPUTATION OF THE BOWIE ISOSTATIC REDUCTION
TABLES FROM THE FUNDAMENTAL TABLES

ZONE 16, ONE COMPARTMENT

A. For h=10,000 feet—=3.048 kilometers (land compartment).

1. Topographlc component, column 2.—Station and compartment
assumed to be at same level. This is either case II or case III of
part I with h,=0, h,= —3.048 kilometers. .

[f(—3.048)]X2.67 X107°=1264 X 2.67 X 10~*=+-3375X10"*

2. Compensation component, column 3. —Station and compart-
ment_assumed to be at same level. This is also either case II or
case III with A;=0, hy=—96 kilometers.

[f(—96)] X (—.08602)X 10-*=38291 X (—.08602) X 10-°=—3294 X107

where —0.08602 is the density of compensation for 10,000 feet taken
from table 4, page 59.

3. Total of topographic and compensation components column 4.—
This is (+43375— —3294) X107*=+81X107%,

Hence expressed in units of the fifth decimal place of ga.ls the
quantities in columns 2, 3, and 4, respectively, corresponding to
h=10,000 feet, become +337 —329 ans

(a) ‘Station 5 ,000 feet above compartment column 6§ —Complete
topographic component This is case III with h=-—15,000 feet
(—4.572 kilometers) and h,= —5,000 feet (—1.524 kllometers).

F(—4.572)—f(—1.524) X 2.67X10-*=
(1896 —632) X 2.67X 10-8=+3375X10"°,

.Complete compensatlon component. This is case III, with
h=(—96—1.524) kilometers, h;=—1.524 kilometers.

[f(—97.524) —f(—1.524)] X (—.08602) X 10~°=
(38859 —632) X (—.08602) X 10~8=—3288 X 10~

Resultant effect of topography and compensation (43375—3288)
X1078= 487X 1078,
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The correction to column 4 for effect of elevation of station 5,000
feet above compartment is then (87— 81))(10'“-—!—6\(10 -8,
This is +1 in units of the fifth decimal place of gals.

(b) Station 10,000 feet below level of compartment, column 10.—
Complete topographlc component. This is case IT with h,=10,000 feet
and hy=0. Then

[f(3 048)]X2.67X107%= 1265><2 67X10'° +4-3378X107°.

Complete compensation component. This is also case II with h,=
+3.048 kilometers and k<= —96--3.048 kilometers =—92.952 kilo-
meters. Then

[f(+3.048)+f(—92.952)] X (— .08602) X 10-8=
(1265437150) X (—.08602) X 10~5=—3304 X 10~

Resultant effect of topography and compensation is (+3378—3304)
X10~ °—+74X10“

Hence correction to column 4 for elevation of station 10,000 feet
below level of compartment is (+4-74—81)X10" °——7><10‘° In
units of the fifth decimal place of gals the correction to be. placed
in column 10 of the table is —1.

B. For Ah=—6,000 fathoms=—10.9728 kilometers (water com-
partment).

1. Toi)ogra hic component, column 2.—Station assumed to be at
sea leve Els is case II or case III with h,=0 and h;=—6,000
fathoms. Hence

[f(—10. 9728)])((— 1.643)X107°=4544 X (—1.643)X107= —7466 XX 10~*

2. Compensation component, column 3.—Station assumed to be at
ﬁa level. Thisis case IIT with A,=—106.9728 kilometers and A;=0.
ence

[f(—106.9728)—f(—10.9728)] X (+.19099) X 10~8= (42346—4544)
X (+4.19099) X 10~¢=4-7220X10~*

where +.19099 is the densu'.y of compensation for 6,000 fathoms.
See table 5, page 60.

3. Total of topographic and compensation components, column
4.~—This is (— 7466-17220) X 10 8= —246<10"°,

Hence expressed in units of the fifth 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 column 6.—Complete
topoiraphlc component This is case IT with h,=—3.048 kllometers
and A, = —(3.048410.9728) kilometers=—14.0208 kilometers.

(f(— 14.0208) —f(—3.048)] X (—1.643) X I0f°= (5803-1264) X
(—1.643) X107 %= —7458X10™°
Complete compensation component. This is also case III where

hy=—(96+14.0208) kilometers=-—110.0208 kilometers and A,=
—14.0208 kilometers. Then

[f(—110.0208) —f(—14.0208)] X (+.19099) X 10~8=(43457-5803)
X (+.19099) X10~4=+7192X10*
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Resultant effect of topography and compensation is (—7458+7192)
X1078=—266X10"%. The correction to column 4 for elevation of
station 10,000 feet above station is then [—266—(—246)]X10~%=
—20X1078. This is —2 in units of the fifth decimal place of gals and
goes in column 6 of the table on the line with A= —6,000 fathoms.

Below is a gortion of the table for zone 16 showing how the values
just computed appear. '

Partial tabulation of zone 161

4
Correction for— Correction for elevation of station
Mean elevation
of compart. qr\:pgg. Above compartment Below compartment
ment Topog- | Compen- a%dy
: raphy | sation | oompen-! 5,000 | 10,000] 1,000 20,000, 5,000 | 10,000| 15,000, 20,000/ 25,000
sation | feet | feet | feet | feet | feet | feet | feet | feet | feet

I3 - :
—8,000 fathoms..| —747 | 4722 —25 | -2
10,000 feet______. +337 —329 +8 | +1 -1

LIf, instead of zone 16, a zone had been chosen which contained more than one compartment, then the
results obtalned in the manner llustrated blyx the specimen computation would bave to be divided by the
number of compartments in the zone, since the quantities in the tables apply to a single compartment only.

ILLUSTRATION OF THE USE OF TI-}‘%SBOWIE ISOSTATIC REDUCTION
: -~ TAB

Let the station be at 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 equal to +135, in the third column is the effect of compensa-
tion equt& to —131, and in the fourth column the total effect of. com-
pensation and topography which is +4. Nowthe 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 +1. o

Hence the complete effect of topography and compensation 'is
+l4+1= +5. This is eéxpressed in units of the fifth decimal place of

als. :

" 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

Topography _ - _ .l _ (column 2) = —349
Compensation._ __ ..o oeeaan e (column 3) = + 336
Total___-___-_____________;. ________ (column 4)=— 13

)Elevation of station 15,000 feet above compartment (column
7)=—2. C ’ .
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
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is land at a mean elevation of 3,000 féet, the mean elevation of the
land  if spread over the whole compartment would be 1,800 feet.

Likewise the remaining 2 of water, say at a mean depth of 1,800
5

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 combined to give
the total correction for the compartment which in this case includes
the entire zone.

A rapid but approximate method of obtaining the indirect effect of

topography and complete isostatic compensation on gravity 1s
explained 1n Bulletin Géodésique, 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 Géodésique No. 44
(1934), pages 266, 273. The comparison shows that the average
error of Ayg 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 Beitrige zur Geophysik, vol. 29 (1931) p. 201 and vol. 38

(1932) p. 242. _
W. D. Lambert, Bulletin Géodésique, No. 26, p. 167-169 and Gerlands Beitrige

zur Geophysik, vol. 30 (1931) p. 239. (On p. 169, first line, of the Bulletin
Géodésique, No. 26, for g read —2‘1‘_1>

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 passing
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 tables themselves show, especially for
the inmost zones, where the effect of the elevation of the station is not .
inconsiderable. For this reason, it would be better, since 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 dealing with an internal point. By
the isostatic reduction, however, we disp%ace in imagination all masses
above sea level to the space lying between sea level, or some lower
level, and the lower limit of compensation. The point at sea level
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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 quantity involved, as it is for
the direct effect on gravity, for the gradient of the potential does not
change discontinuously when we pass from empty space into attracting
matter; whereas, the gradient oP gravity is discontinuous in this case.

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 topography 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 spherical shell. The effect
of this shell of topography is exactly neutralized by the equal mass in
the shell of compensation. This neutralization is not absolutely
exact if the point 1s within the attracting matter, but the neutraliza-
tion is practically complete if the point is only a short distance below
the surface. ’

The equation H=V/g applies strictly only to infinitesimal deforma-
tions; in practice it applies to small ones. One way of obtaining a
closer approximation to the warping of a level surface at elevation
b WouldP be first to compute the deformation H,=V,/g,, for the station
at the elevation %, (the subseripts 1 indicating that V, and g, apply -
to this level); then compute H;="V,/g;, where the values V, ancf) g
apply, not to the elevation &,, but to elevation h,=h,+%H,. This
refinement will ordinarily be quite unnecessary, especially where the
resultant deformation is small, as when isostatic compensation is
assumed. . '

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 areas of zones and cap A-G

Zone - Weight 'i]

AL 0. 0000

- 0004

- 0010100039 for zone C (undivided)

- 074} =0.0238 for sone D (undivided)

. %}=O.lml for zone E (undivided)

- ;‘}‘?,g“:}-omxo for zone F (undivided)
&

Sum of weights__| 1. 0000

 Bulletin Géodésique No. 26, p. 91 and No. 44, p. 266.
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Since the inner zones do not vary greatly in elevation and- the
total effect is not large, it will usually suffice to take the weight 0.6
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 computation showing the full rigor of the
grocess of taking the mean elevation, an artificial example having
‘been 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.

Computation of mean elevation of cap A-G

M ' Pr?tm{tional
ean part of mean
Zong elevation Weight elevation of

cap (A-Q)

Feet Feet

A eieica e 10, 000 0. 0000 4]

. 9, 000 . 0004 4

Y 8, 000 . 0010 8

7,000 . 0029 20

6, 000 . 0074 H“

4, 000 L0164 66

2, 000 . 0330 66

5, 600 L0711 356

3,000 . 0956 27

8, 000 . 1954 1,759

. 8,000 5768 4,614

. Mean elevation of zone (cap) A-G____|..o ... 7,224

If the zone A-G is part land and part water, treat the two parts
separately, getting the average elevation of the land portion and the
average depth of the water portion. Apply to the average elevation
of the land a weight equal to the ratio of 1ts area to the whole area
of zone A-Q, and to the average depth of the water a weight similarly
derived. Then enter 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 iiven on page 72. . . ‘

The values given in the table are in units of the fifth decimal place
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 signs should be reversed.

1705°—35—@
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
" OF COMPENSATION, 96 KILOMETERS!

Zone A-G
[Inner radius, 0 meters; outer radius, 3,520 meters. 1 compartment}

Correction for— Carrection for elevation of station

L{ean elevstior: Topog- | Above compartment Below compartment
of compartmen :
Topog- {Compen- ':ggy

raphy | sation | eqmuend 5,000 | 10,000] 15,000] 20,000] 5,000 | 10,000 15,000 20,0001 25,000
sation | feet | feet | feet | feet | foet | feet | foot | feet | feet

-31 43 -28] 48] 413
=30 +3 ~27| +8| +12
-29 +3 —20F +7] +12 ) +14
-2 +3 —-25) 47| +11 | +14
-26 +3 =23 47| +11 +4 | 415
—24 +2 —22( 46 +10| +13{ +15
—22 +2 —20| +6/| 410 ]| +12| 414
—22 +2 -2 +8]|+10| +12| 413
—21 +2 -191 46| 49| +11{ 413
—20 +2 —181 46| +9| 411 412
—-19 +2 —17] +5) +8] 410 412
-18 +2 -18] +5] +8] +10 ) +11
-17 42 —15F +5] +8| +9| 410
-1 +1 4| 44| +7| 49| 410
—14 +1 ~13] +4] 46| +8| 49
~12 41| -u} 4| +6]| +7 +8
-1 +1 ~10] +3] +5| +6| +7
—10 +1 -9) 43| 46§ +6] 46
-9 +1 —s] 43| +4| 45| 46
-8 + =71 +2[ +4 +5
=17 +1 -8 +2| 43| +4| +4
-6 0 -6l +2| +3| +3| +4
-5 0 5] 41} +2| 43| +3
—4 0 —4 | 41 42| 42 +2
-3 0 =31 +1| 41| +1| +1
-1 0 -1 o] 41 +1] +1
(] 0 0 0 0 0 (i
0 0 0 0 0 0 0
0 0 0 0 0 0 0
+ 0 +1 0 0 0 0
+1 0 +1 of -1| -1} -1
+1 0 +1| —1f =1{ —1] -1
+2 0 424 =1 -1} =1| -1
+2 0 42 =1 -1| -1 -1
+2 ol - Ig -1 —} —g —g
+3 0 -1} -1| -2} -
+3 0 43 -1 -2 —2| -2
+3 0 43 -1 —2| -2| -2
7 -1 46| -2 -8 —4| —4
+10 =1 +9) -3} —-5] —6] -6
+13 -1 +12] —¢| -6] —8| ~8
+18 -3 414} —5| -8] -9 -10 0
+18 -2 +16] —6f —8| -10]| —-12] 41
+20 -2 +18) -8| -9 -1n{-13] +2
+22 -3 +198 —6] ~10) —12) —14) +3
+24 -8 42 ] =7 -11| 1| -15] +4
+26 -8 +2Bf -7|~12| -5 —-16] +4] =1
27 -3 +2¢4| -8 ~12] -15| =17, +5| +1
-}*:29 — +26f —8{~13({ —-16( —18{" 46 +2
—4 +26] —8|~13| -16| —18] 46| 44
+32 -5 427} —9f~1| 17|19 47| +5
+33 -5 +28]| -9 | ~14| 17| -20] +7| 47| -2
+36 —6| +430f-10{~15|—-18(—-2{ +8( 49| +8
39 6| +433]-10|-18|-19]|-22] 40| +11| 47| -8
-+|-43 -8 48| -1 |~17|-af-281+10]+18] 418| +8] —¢
30,000 .-| 447 -9 48] -1l ~-17f[-2n 410 418 418 | +18| +7

1 Bee explanation on pp. 67 and 73.
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 86 KILOMETERS 1—Continued

Zone H
{Inner radius, 3,520 meters; outer radius, 5,240 meters. 16 compartments]

Correction for— Correction for elevation of station
I\é[ean elevstiori Topgg- Above compartment ' Below compartment
of compartmen _ { rapby !

Topes: |Compen “and
compen-g 5,000 | 10,000| 15,000( 20,000] 5,000 | 10,000} 16,000| 20,000( 25,000
sation | fest | feet | feet | feot | foet | foot | foet | foet | feet

-1 [ -1 0 ]

-1 | -1 0 0

-1 0 -1 0 0 0

-1 0 -1 0 0 0

-1 1] -1 0 0 0] +1

-1 0 -1 0 0 0| +1

-1 0 ~1 0 0 0 0

-1 0 -1 0 0 0 0

-1 0 -1 0 0 0 0

-1 0 -1 0 0 0 0

-1 0 -1 0 0 0 0

-1 0 -1 0 0 0 0

-1 [ -1 [ [} 0 (1}

-1 0 -1 0 0 0 0

-1 0 -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] 0 [
0 0 0 [ 0 0 ]
[} 0 0 0 0 0 0
0 0 0 0 1} 0 0
0 0 0 0 0 1] 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
[} 0 0 0 0 0 0
0 1} 0 0 0 0 0
0 0 0 0 0 0 0
1} 0 0 0 0 0 [}
(1} 0 0 0 0 0 0
0 0 0 0 0 0 1]
0 0 0 0 0 0 0
0 0 0 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 [1} ] 0

[} 0 0 1] [1] 0 1]

[ 0 0 0 1] 0 0
+1 0 +1 0 [} 0 4] 0
+1 [ +1 0 0 0 0 0
+1 0 +1 1} [1} 0 0 0
+1 0 +1 (1} [1} (1} [} 0
+1 0 +1 0 0 0 0 0
+1 0 +1 0 0 0 0 0 0
+1 1} +1 0 0 0 0 0 0
+1 0 +1 0 0 0 0 0 0
+1 0 +1 0 0 0| -1 0 0
41 .0 +1 0 0 of -1 0 0
+1 0 +1 0 0 0| ~1 0 0 0
+1 0 +1 0 0| -1 -1 0 0 0
+2 0 +2 0 ol -1 -1 0 0 0 0
+2 0 +2 0 0| —-1}] -1 0 0 0 0
+3 -1 +2 o] -1 -1 0 0 0 0

18es axplanation on pp. 67 and 73.
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS 1—Continued

Zone I
[Inuer radtus, 5,240 meters; 6utger radius, 8,440 meters. 20 compartments]

Correction for— Correction for elevation of station

Mean elevation . Topog- | Above compartment Below compartment
of compartment | opog- |Compen-| T2PRY_
’ ’ raphy | sation |, 804

5,000 { 10,000 15,000} 20,0004 5,000 | 10,000} 15,000| 20,000| 25,000
COMPEDY faat | feot | feet | f ot ] Gt | feat| ol ook’ Teat

sation
Fathoms:
-3 +1 -2 0 0
-3 +1 -2 (] 0
-3 +1 -2 0 0} +1
—2 0 -2 [i] 0 +1 .
-2 0 -2 0 0 0 +1
-2 0 -2 0 (] 0y +1
-1 0 -1 0 0 0 0
-1 0 -1 0 0 [ 0
-1 "0 -1 0 0 0 0
~1 0 -1 -0 0 0 0
-1 0 -1 0 0 0 0
-1 0 -1 0 0 0 0
-1 0 -1 0 0 0 0
-1 -0 -1 0 0 0 0
-1 0 ~1 0 1] 0 (]
-1 0 -1 0 0 0 0.
-1 0 -1 0 0 0 0
~1 0 -1 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
1] 0 ] 0 [ 0 0
0 0] 0 0 0 0 0
(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 ol o] ol ol o
0 0 of of of of ¢

0 0 ol of of of o

0 0 of of ol of o

0 0 o] of o] of o

0 0 o] of o of o

0 0 ol of of of o

0 0 ol o o o o

0 0 ol of of of o

0 0 ol ol of of o

0 0 of o]l of of o

0 0 ol o o o] o

0 0 ol o o of o

+1 0 +1] ol o o o

+1 0 +1] o ol ol of o

+1 0 +1] o] o} o o] o

+1 0 +1] of o ol o] o

+1 0 +1] of o o o] o

+1 0 +1| of o o o] o

+1 0 41 o| ol o o]l o] o

+2 0 +2] o of of 6] of o

+2 0 +2] o| o o o] o o

+2 0 2] ol ol 0! o] o o

12 0 +2] of of lo|] -1] of o

+2 0 +2] ol o ‘of 1] of of o
+3 -1 +2} o of -1 -1} o] of o
+3 -1 +2] o] of =1 =11 of o] of o
+4| 3] o o -1f =1] o] o] o o
+4 -1 +3] of -1 -1 o] of o] o

'/

1 8ee explanation on pp. 67 and 73.
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS 1—Continued

Zone J

[Inner radius, 8,440 meters; outer radius, 12,400 meters. 16 compartments]

Correction for— Correction for elevation of station
Mean elevation Topog- Above compartment . Below compartment
of compartment | Popog- |Compen-| T8PLY

raphy | sation | .04 15,000 10,000 15,000] 20,000] 5,000 | 10,000 15,000] 20,0001 25,000
. B | fet | t6et | feet | feot | feet | feet | feet | feet | feet
sation
-5 +1 ~4 0 0
-5 C 1 —4 0 0
-4 +1 -3 0 0] +1
—~4 +1 -3 0 0| +1
—4 +1 -3 0 0 0] +1
-3 +1 -2 0} 0 0
-3 +1 -2 o © 0 0
-3 +1 -2 0 (1] 0 0
-3 +1 -2 "0 [} 0 0
-2 +1 -1 (1] 0 0 0
-2 +1 -1 1] 0 0 0
-2 41 -1 0 0 0 0
—2 +1 -1 0 0 0 0
-1 0 -1 0 0 0 0
-1 0 -1 0. © 0 0
-1 0 -1 0 0 0 0
-1 - 0 -1 [1} 0 0 0
-1 0 -1 0 0 [ 0
-1 0 -1 0 0 0 0
-1 0 -1 0 0| O 0
0 0 0 0 0 0 0

[ [1} 0 0 Y 0 0

0 0 0 0 0 0 0

0 0 0 0 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] 0

0 0 0 0 0 0 0

0 [} [+ 0 0 (] 0

0 0 0 0 0 0 0

0 0 0 0 0 0 -0

] 0 0 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 0 +1 0 0 0 0
+1 0 +1 0 0 0 of
+1 0 +1 0 0 0 0 0
f !
+2 -1 +1 0 0 0 0 0
+2 -1 +1 0 0 0 0 0
+2 -1 +1 0 0 0 0 0
+3 -1 +2 0 ] 0 0 0
+3 -1 +2 0 0 0 0 0 0
+3 -1 +2 [1} [} 0 0 0 0
+3 -1 +2 0 0 0 0 0 0
+3 -1 +2 0 0 0 0 0 0
+3 -1 +2 0 0 0] -1 0 0
-4 -1 - +3 ¢ 4] 0| -1 0 [} (1]
+5 -2 +3 -0 0 0| -1 0 0 0
+5 -2 +3 [1} 0| -1| -1 0 0 0 0
+8 -2 +4 0 0] -1 -1 0 0 0 0 0
+7 -2 +5 0 0 -1 0 0 0 0 0

1 Beo explanation on pp. 67 and 73
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

Zone K

{Inner radius, 12,400 meters; outer radius, 18,800 meters. 20 compartments)

Correction for—

Correction for elevation of station

Mean elevation Topog-| Above compartment Below compartment
of compartment Topgg- Co%pen. n;glclly
ra on
Py | 8 compen-§ 5 00 | 10,000/ 15,000] 20,0001 5,000 | 10,000| 15,000{ 20,000 25,000
sation | faet | feet | feet | feot | feot | feet | feet | feet | feet -
Fathoms:
=7 +2 -5 0 0
—6 +2 —4 0 0 0
—6 +2 —4 0 [} 0
-5 C 42 -3 0 0 0 0
-5 +2 -3 0 0 0 0
—4 +1 -3 0 0 0 0
-3 +1 -2 0 0 0 0
-3 +1 -2 0 0 0 [}
=3 +1 -2 0 0 0 0
-3 +1 ~2 0 0 0 0
-3 +1 -2 0 0 [ 0
-3 +1 -2 0 a 0 0
-2 +1 -1 0 Q 0 0
-2 +1 -1 0 0 0 0
-2 +1 -1 0 0 0 ]
-2 +1 ~1 0 0 0 0
—1 0 -1 0 [1] 0 0
-1, 0 -1 0 [} 0 0
~1 0 -1 0 0 0 0
-1 0 -1 0 0 0 0
-1 G ~1 (] 0 0 ¢
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 [} 0
Y 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 [}
1} [1} 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 0 0 0 0 0
a 0 g g -0 0 ¢
0 0 0 0 0 0 0
0 0 [} 0 0 0 0
+1 0 +1 0 0 0 0
+1 0 +1 g 0 0 G
+2 -1 +1 0 0 0 0 0
+2 -1 +1 0 0 0 0 0
+2 -1 +1 0 0 0 0 [
+3 -1 +2 0 [} (1] 0 a
+3 -1 +2 0 0 0 0 0
+3 =1 +2 0 0 0 0 0 [
+4 -2 +2 0 0 0 0 0 0
+4 -2 +2 Q 1] a 4] [} [}
+5 -2 +3 0 0 0 0 0 0
+5 -2 +3 0 0 0 0 0 0
+5 -2 +3 0 0 ¢} .0 0 0 0
+6 -3 +3 [} ] [} 0 [} 0 ¢
+7 -3 +4 0 0 0 0 0 0 0 0
+8 -3 +5 1} 0 0| -1 0 0 0 0 0
+10 —4 +6 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 TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

Zone L
[Inner radius, 18,800 meters; outer radius, 28,800 meters. 24 compartments]

Correction for— Correctlon for elevation of station
Mean elevstion ’f:pgg- Above compartment Below compartment
of compartment | Topog- |Compen- agdy

raphy | sation |, S |
pen-1 5000 | 10,000; 15,000( 20,000] 5,000 | 10,000] 15,000, 20,000} 25,000
sation | feet | feet | feet | feet | fest | feet | feet | feet | feet
Fathoms:
-9 +4 -5 0 0
-9 +4 -8 0 0
-8 +4 -4 0 (1] 0
-7 +3 -4 0 0 0
-6 +3 -3 1} 0 0 0
-8 +3 -3 0 0 0 1]
-5 +2 -3 0 0 0 [}
—4 +2 -2 ] 0 ‘0 0
—4 +2 -2 0 0 0 0
-4 +2 -2 [} 0 0 .0
—4 +2 -2 0 0 [} 0
-3 +1 -2 0 0 0 0
-3 +1 =2 0 0 0 0
-2 +1 -1 0 0 0 0
-2 +1 -1 [t} 0 0 0
-2 +1 -1 0 0 0 0
-2 +1 -1 0 [} 0 0
—2 +1 ~1 0 0 0 0
-1 0 -1 0 0 1] 0
-1 0 -1 0 0 0 0
-1 0 -1 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 o - 0 0
0 0 0 0 0 0 0
0 0 0 0 [} (1} 0
[ 0 0 0 0 (1} [1}
0 0 0 0 0 0 0
0 0 0 0 0 0 0
[ 0 0 0 0 0 0
1] 0 0 0 0 0 [1]
0 0 0 0 0 1} 0
0 ] 0 0 0 [1} 0
1] 0 0 0 0 1] 0
+1 -1 0 1] 0 [1} 0
+2 -1 +1 0 0 0 0
+2 -1 +1 0 0 0 0
+2 -1 +1 0 0 0 0 0
+3 -2 +1 0 0 0 0 0
+3 -2 +1 0 0 0 0 0
+4 -2 +2 0 0 0 0 0
+4 -2 +2 0 0 0 0 0
+4 -2 +2 0 0 0 ] 0 0
+5 -3 +2 1] 0 0 0 0 0
+5 -3 +2 0 1] 1] 0 0 0
+6 -3 +3 0 0 0 [ 0 0l
+6 -3 +3 0 0 0 [{] 0 0
+7 -4 +3 1] 0 0 1] 0 0 0
48 —4 +4 0 0 o 0 ] 0 0
+9 =5 +4 (1] [1} 0 0 0 0 [ 0
+11 -8 +5 0 1] 0 0 0 0 0 0 -]
+13 -7 +6 0 ] 0 0 0 0 (1] -1

1 Bee explanation on 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, 58,800 meters. 14 compartments].

Correction for— . Correction for elevation of station
hf&ean elevatimi Topgg- Above compartment Below compartment
of compartment. . | raphy

Toney |Contba”| and
compen-§ 5 g00 | 10,000| 15,000 20,0004 5,000 | 10,000 15,000{ 20,000 25,000
sation § foet | foet | feet | feet | feet | feet | feet | feet | feet
Fathors:
—6,000. ... —50 +32 -18 0 0
—5,600. - —48 +29 —-17 0 0
-5,000 - —42 +27 -15 0 ] 0
—4,500 - —38 +24 —-14 0| 0 0
—4,000, - —34 +22 =12 0 (] 0 [
500, ... —29 —+19 —-10 0 ] 0 0
...... —25 +17 -8 0 ] 0 0
- —24 +16 -8 0 0 0 0
- —-22 +15 -7 0 0 0 0
- —-20 +13 -7 0 0 0 0
- —18 +12 -6 0 0 0 0
- —-17 +11 -6 0 0 0 0
- =15 +10 -5 0 0 0 0
- —13 +9 —~4 0 0 0 1]
- —-12 +8 —4 0 0 0 0
______ —10 +7 ~3 o o o] o
...... -9 +6 -3 0 0 0 0
- -7 +5 -2 0 ] 0 0
. -7 +5 -2 0 ] 0 0
- —6 +4 -2 0 0 0 0
- -5 +3 -2 0 0 0 0
- —4 +3 -1 [} 0 [t} 0
- -3 42 -1 1] 0 ] ]
- -3 +2 -1 0 0 0 0
- -2 +1 -1 0 0 0 0
- -1 +1 0 [} 0 0 0
____________ 0 .0 0 0 0 0 0
[ 0 0 0 0 0 0
¢ 0 [1} 0 [ [ 0
0 0 0 0] 0 0 0
+1 -1 0 0 0 0 0
+1 -1 0 0 0 0 0
+1 -1 0 0 0 0 0
+1 -1 0 1] 0 0 1]
+2 -1 +1 0 0 0 0
+2 -1 +1 0 0 ¢ 0
+2 -1 +1 ¢ [} ¢ 1]
+2 -1 +1 0 [ 0 0
44 -3 +1 0 0 0 0
+7 ~5 +2 0 0 0 [
-+9 ~6 +3 0 0 0 0
412 ~8 +4 0 0 [ 0 1}
+14 —-10 44 [} 1] 0 0 0
+16 -1l +5 ¢ [1] ¢ 0 0
+18 —~12 +6 0 0 0 0 0
+20 —14 +6 ] 0 0 0 0
+23 —18 +7 ¢ 0 0 0 0 0
425 -17 +8 0 0 0] +1 0 0
+27 -19 +8 0 0 0 +1 0 0
+30 —21 +9 0 1] +1 41 44 -1
+32 —-22 +10 0 0 +1 +1 0 -1
+34 —24 +10 ¢ [} +1 +1 0 -1 -1
+40 —28 +12 0 0} 41} +1 o] -1 =1
+-48 ~32] 414 0 ol +1] +1 o] -1 —1| -2
57 —~40 +17 0 +1 +1 +1 0 -1 -1 -2 -3
68 ~48 +20 0] +1 +1 0 -1 -2 -2 -3

1 Bee explanation on pp. 67 and 73.
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS —Continued

Zone N
[Inner radius, 58,800 meters; outer radius, 89,000 meters. 18 compartments)
Correction for— Correction for elevation of station
Mean elevation Topog- Above compartment Below compartment
of compartment ’I‘opgg- Comlpen- r:};kéy
b+: satio:
PRY | s8tion 1 eompen-] 5,000 | 10,000]-15,000] 20,000 5,000 | 10,000] 15,000] 20,000] 25.000
sation [ feet | feet | feet | feet | feet | feet | feet | feet | fest
Fathoms:
447 ~12 0 0
+44 -11 [ [}
+40 -10 0 0 -1
+36 -9 0 [ -1
+33 -7 0 of =1 -1
+29 -6 0 0 0| =1
+25 -8 0 0 0l —1
+23 -5 0 0 0| -1
+21 -5 0 0 [} -1
+20 —4 0 0 0
+18 —4 0 0 0 0
+17 -3 0 0 0 0
+15 -3 0 0 0 0
+13 -3 [} 0 0 0
+12 -2 0 0 0 0
+10 —2] of o of -0
+8 -2 0 0 0 0
+8 -1 0 0 0 0
+7 -1 0 0 0 0
+6 -1 0 0 0 0
+5 -1 0 0 0 0
+4 ~1 0 0 0 0
+3 -1 4] 0 (1] [}
+3 0 0 0 0 0
+2 0 0 0 0 0
+1 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
-1 0 0 0 0 0 X
-1 0 L] 0 0 [}
-1 [} 0 0 0 ¢
-1 0 0 0 0 [}
-2 0 0 0 0 [}
-2 0 0 0 0 [}
-2 [1] 0 0 0 0
-3 0 0 0 0 0
—4 +1 0 0 1] 0
-7 41 0 0 0 0
-9 +2 0 0 0 ]
-11 +2 0 0 [} ¢ [
-14 42 0 0 0 0 0
—18 +3 [ 0 0 [1} 0
—18 43 0 0 0 0 0
-20 +4 o 0 0 0 0
-2 +4 [ (] 0 0 0 0
-25 +5 0 0 o +1 0 0
-7 +5 0 ] 0] +1 [ 0
—29 +6 0 o 41| +1 0 0
—32 +6 0 0] +l +1 0 [
-3 +6 0 of +1| +1 0 o -1
—40 +7 0 0f +1| +1 0 0} -1
—~45 +8 0 0] 41| +1 0| -1 -1 -1
-57 +10 0| +1 +1 -+1 0] ~1 -1 -2 -2
—68 +12 0] +1 +1 0 ~1 -1 -2 -2

1 Bee explanation an pp. 67 and 73.



82 U.8. COAST AND GEODETIC SURVEY

Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

Zone 0

[Tnner radius, 99,000 meters; outer radius, 166,700 meters=1°2¢/58"".

28 compartments]

Correction for— Correction for elevation of station
Mean elevation 'I‘opgg- Above compartment Below compartment
of compartment . .| raphy

Toeny | Coata™| and
compen-1 5,000 | 10,000} 15,000/ 20,000f 5,000 | 10,000| 15,000| 20,000| 25.000
sation | feet | feet | feet | feet § feot | foet | feet | feet | foet
Fathoms:
+4-52 -5 0 0
+47 -5 0 0
+43 —4 0| o [
+39 —4 0 0 0
+35 -3 0 0 0 0
431 -3 0 0 0 0
+28 -2 0 0 0 ]
+25 -2 0 0 0 0
<423 -2 0 0 0 0
+21 -2 0 0 0 0
+19 -2 0 0 0 0
+17 -2 0 0 0 0
-+16 -1 0 0 0 0
+14 -1 0 0 0 0
+12 -1 [} (1} 0 0
+11 -1 0 0 0 0
+9 -1 0 0 0 0
+8 -1 0 0 0 0
+7 ~1 0 0 0 0
+6 -1 0 0 0 0
+6 [} 0 0 0 0
+4 0 0 0 0 0
+4 0 0 0 [ 0
+3 0 0 0 0 0
+2 0 1] 0 0 0
+1 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 1} 0 0 0 0
0 0 0 0 0 0
-1 0 0 0 0 0
-1 0 0 0 0 0
-1 0 0 0 0] " 0
-1 0 0 0 0 0
-2 0 0 0 0 0
-2 0 0 0 0 0
-2 0 0 0 0 0
-2 0 0 [} 0 0
-5 0 1] 0 0 0
-7 +1 (1] 0 0 0
-9 +1 0 0 [)] 0
-12 +1 0 0 0 0 0
—14 +1 [} 0 O 0 0
—17 +1 0 0 0 0 0
—19 +2 0 0 0 0 0
-21 +2 0 0 0 0 0
~24 +2 0 0 0 0 0 0
-—26 +2 0 0 0 0 0 0
—29 +2 0 0 0 0 0 0
-32 +2 0 0 0 0 0 0
—34 +2 0 0 ] 0 0 0
—38 +3 0 0 [} [ O 0 0
-42 +3 0 0 0 o] - ¢ 0 0
—48 +4 0 0 0] +1 0 0 0| -1
—60 +5 0 0 0} +1 0 o -1 —1 -1
-72 +6 0 0] +1 0 0| —-1{ -1 -1

1 8ee explanation on pp. 67 and 73.
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

Zone 18

{Inner radius, 1°2¢’58”=166,700 meters; outer radius, 1°41°13”, 1 compartment]

Correction for—

Correction for elevation of station

Mean elevation Topog- Above compartment Below compartment
of compartment Topog- |Compen- raphy _
raphy | sation | 804
compen-} 5,000 | 10,000| 15,000} 20,000 5,000 | 10,000| 15,000| 20,000( 25,000
sation | foet | feet | feet | feot | foet | foot | feet | feet | feet
Fathoms:
—494 +467 -27 -1 -2
—452 29 —24 -1 -2
—411 +390 =21 -1 -2 -2
—370 351 —19 -1 -1 -2
-329 --313 —18 -1 -1 -2 -2
—288 +274 —14 -1 -1 -2 -2
—247 +-235 -12 0] -1 -2 -2
-—231 +220 -11 0 -1 —1 -2
—214 -+204 -10 0 -1 -1 -2
—1908 +189 -9 0 —1 -1 -1
—~181 +173 -8 0 -1 -1 -1
—165 4158 -7 0 0 ~1 -1
—149 +142 -7 0 0 -1 -1
~132 +126 -6 0 0 -1 -1
—115 +110 -5 [} 0 -1 -1
—99 +95 -4 0 0| -1 -1
—83 +79 —4 0 0 0 0
—74 471 -3 0 0 0 0
-66 4463 -3 0 0 0 1]
—58 +-55 -3 0 0 0 0
—49 +47 -2 [} 0 [ 0
~41 +39 -2 0 0 0 0
-33 +32 -1 0 0 0 0
—25 +24 -1 0 0 0 0
-17 +16 -1 0 0 0 0
-8 +8 0 0 .0 0 0
Q [} [} [ 0 0 0
0 0 0 0 0 9 0
+2 -2 1] 0 0 0 0
+4 -4 0 0 0 0 0
+7 -7 0 0 0 0 0
+9 -9 0 0 0 0 ]
+11 —-11 [ 0 0 0 0
+13 -13 0 0 0 0 0
+15 -15 0 0 0 0 0
+18 -17 +1 [ 0 0 0
+20 ~19 +1 0 0 0 0
+22 -21 +1 0 Q 0 Q
+-45 —43 +2 0 0 0 0
+-67 —64 +3 0 0 0 [}
-89 —88 +3 0 o] +1| +1
+112 -107 +5 0 o +1| +1 0
+134 —128 +6 0 0] +1 +1 0
+156 —150 +8 0 0] +1 +1 0
+178 —-171 +7 0 0 +1 +1 0
+201 —193 +8 0| +1 +1 +1 0
+223 —214 +9 0| +1 +1 +1 0] -1
+245 —-235 +10 0| +1 +1 +1 -1 -1
+268 —257 +11 0] H1 41 +1 -1 -1
+290 —278 +12 0] +1 +1 +2 -1 -1
+312 —300 +12] +1 +1 421 +2 -1 -1
+-335 —321 +14 +1 +1 +2) +2 -1 -1 -2
4391 =375 +16§ +1 +1 +2| +2 -1 -2 -2
+-4468 —428 +18 +1 +1 +2| 43 -1 -2| -2 -3
+-557 -535 +22}F +1] 42} 43| 44} -1{ -2| -3| —~4| -3
+-669 —642 +27 +1] 42} 43 -1 -2 —-4} ~5}| —6

t See explanation on pp. 67 and 73.
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U.8. COAST AND GEODETIC SURVEY

Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

Zone 17

[Inner radius, 1°41’13”; outer radius, 1°54'52”. 1 compartment]

Correction for—

Correction for elevation of station

Mean elevation | Topog-§ Above compartment Below compartment
of compartment | Topog- {Compen- r:gl&y 7
raphy | sation |oomnen ] 5,000 | 10,000/ 15,000( 20,000 5,000 | 10,000 15,000 20,000] 25,000
’ sation | feet | feet | feet | feet § feet | feet | feet | feet | feet
—~599 +573 —-26F —1| ~2
—~549 —+526 -1 -1 ~2
—~499 +47¢ —20 -1 -2 -2
-~44Y9 +431 —18 -1 -~2 -2
~400 +384 —16 -1 ~1 -2 -2
~349 +-336 —13 0 ~1 -2 -2
-~-300 +289 —~11 01 ~1 -1 -2
~280 +270 -~10 0] -1 -1 -2
~260 -+-250 -10 0f —1 -1 -2
-~240 +231 -9 0 -1 -1 -2
-220 +212 —8 0] ~1 -1 -1
~200 +193 -7 0 ~1 -1 -1
~—180 +174 -8 0 ~1 -1 -1
~160 | . 4154 -6 0 ~1 -1 -1
—140 +135 -5 0 ~1 0 -1
~120 +116 -4 0 0 0| -1
~100 +97 -3 0 0 0 [
40 +87 —~3 [1} [ G ¢
—80 +77 -3 [ 0 0 0
-70 +68 -2 0 0 (1] 0
—60 +58 -2 0 0 0 0
—50 +48 -2 0 0 0 0
—40 +39 -1 0 [ 0 0
—30 +29 -1 0 0 0 0
—-20 +18 -1 1] 0 0 0
-10 +10 0 0 0 0 Q
0 1} [ ] 0 0
[} 0 0 0 0 0 0
+3 -3 0 0 0 0 1]
+5 -5 0 0 0 [/} [}
+8 —8 ] 0 0 (1} 0
+11 -11 ¢ [ 1] 1] 1]
413 —13 0 0 0 0 0
+16 —16 0 0 0 1] 0
+19 —18 +1 0 0 0 0
+22 =21 +1 0 0 0 0
+2%| -3 +1] o0, o o0} 0 .
+27 —28 +1 0 0 0 0
54 -52 +2 0 [ 0 0
+81 —-79 +2 0 0 0 0
4108 —105 —+3 0f +1 0| +1
4135 —131 +4 [ +1 0 “+1 0
4162 —157 +5 0] +1 +1 41 0
-+180 —184 +6 ol 41 +1 +1 0
4217 =210 +7 0| +1 +1 +1 1]
+244 —236 —+8 0| 41 +1 +1 0
+270 —262 +8 o 41| 41 +2 o -1
4208 | —289 +9 ol +1| 41| +2 o -1
+325 =315 +10 0 +1 +1 +2 0 -1
4352 —341 411 0] 41 +1 +2 0] -1
+379 —367 +12 0] 41| +1 +2 0] -1
4406 —393 +13 0] +1 +1 +2 -1 -2 -2
+474 —459 | . +151 +1 +1 +2| 43 -1 -2 ~2
4541 —524 +17 +1 +2 +2 43 -1 -2 ~2 -3
4676 —655 421 +1 +2 | 43| +4 -1 -2| -3 —4 ]
4811 —786 45§ +1 431 +3 § -1 —-2] -8} -5 —6

1 Be¢ explanation on pp. 67 and 73,
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

Zone 16
[Inner radius, 1°84°52’”; outer radius, 2°11/53".

1 compartment]

Correction for— Correction for elevation of station
Mean elevation Topgg- Above compartment Below compartme_nt
of compartment | Topog- |Compen- raagdy_ 7

taphy | sation |oompen. ] 5,000 | 10,000 15,000] 20,000 5,000 | 10,000] 15,000! 20,000] 25,000
: sation § feet | feet -| feet | feet } feet | feet | feet | feet | feet
Fathoms:
+722 251 -1 -2
+662 —-22 -1 -2
<602 —20 -1 -2 -2
+543 -17 -1 -1 -2
+483 -15] -1} =-1| —2| -3
+423 —13 -1 -1 -2 -2
+363 -11 0] -1 -1 -2
339 -10 0] -1} -1 -2
+315 —8 0 -1 -1} =2
+291 -8 0] -1 -1 -2
+267 -7 0| =1} -1 -2
4242 -7 0] -1 -1 -1
+218 —8 0 ¢ —~1 -1
+104 -8 0 0| —1 -1
+170 -5 0 0 0| -1
+146 —4 0 0 0| -1
+122 -3 1] 0 o -1
+109 -3 0 0 0| -1
+87 -3 1} 0 0 0
85 -2 0 [ 0 0
+73 -2 0 [ 0 0
+61 -1 0 0 o o
+49 -1 0 ] 0 0
+86 —1 0 0 [} 0
- +24 -1 0 0 0 0
+12 0 0 0 0 0
0 1} 0 0 0 [}
-0 0 [ 0 0
-3 -0 0 0 0 4]
-7 0 0 [t} 0 0
-10 Q Q [ Q Q
—13 0 0 0 0 0
-17 [ 0 0 0 0
-20 0 [} 0 0 0
-23 .0 0 0 0 0
—26 +1 0 0 0 0
—29 +1 0 0 0 0
-33 +1 0 0 0 0
—66 +2 -0 [ 0 0
-9 +2 [ 0 ol R
—132 +3 0 0 0 +1
—165 +4 0 0 0{ +1 ]
—198 +5 0] +1 0] +1 0
—230 +6 of +1| 41§ +1 0
—284 +6 o 41| 41| +2 [1]
—206 +7f 1| 41| 41| 42 0
—329 48] 41| +1] 41| +2 o —1
—362 +1| 1] 41} 42 of —1
—395 40 41| 1] +1] 42 0| -1
—428 +u) +1) 41 F1] 42 0] -1
—461 4 f 41| 1| 42| 42 o -1
—494 +12f 1| 41| 42| +2 0| —1| -2
—576) " 414 41 42| 42| 48] of 1| -2
—658 4186 41| 42| +2| +4 0| -1| -2] -3
—823 +20| 41} 42| 43| +4) -1| -2 3| 4] -5
—987 +24 | +1| 42| +3 -1| -2| =3| -s| -8

1 S¢e explanation on pp. 67 and 73.
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

Zone 15

[Inner radius, 2°11'53"; outer radius, 2°33'46”. 1 compartment)

Correction for—

Correction for elevation of station

Mean elevation : Topog- Above compartment Below compartment
of compartment Topog- [Compen- raphy
raphy | sation eo:?den- 5,000 | 10,000[ 15,000/ 20,000 5,000 | 10,000| 15,000{ 20,000| 25,000
: sation feet | feet | feet | feet | feet | feet | feet | feet | feet
+937 -23] -1 -2
-+859 -21 —1 -2
+782 -18 -1 -2 -3
+704 —16 —-1 -2 -2
+627 -4} -1 -1 —2| —2
+548 -12 -1 -1 -2 -2
4470 —10 0} —1| —-2| -2
+439 —~9 0 —1| -1 -2
+408 —8 0} -1 -1 -2
+377 -7 0} -1 ~1 -2
+345 -7 0f —1| —1| -1
+314 -6 0] -1| =1 =1
+283 -5 0| —=1| =1 -1
—+251 -5 0] ~1| ~1| -1
4220 —4 0 —1| —1| ~=1
+189 -3 0 0 —1| -1
+157 -3 0 0 0] —1
+141 -3 0 0 0 —1
+126 -2 0 0 0 -1
+110 -2 0 0 0 0
+94 -2 0 0 0 0
+79 -1 0 0 0 0
+63 -1 0 0 0 0
+47 -1 0 0 [ 0
+32 0 0 0 0 0
+16 0 0 1] 0} o0
(] 0 0 0 0 0
0 0 0 0 1] 0
—4 0 0 [} 0 0
—9 0 0 0 ] 0
—13 0 0 0 [1} 0
-17 [] 0 0 0 0
21 0 0 0 0 0
-26 0 0 (] 0 0
~30 0 0 0 0 0
—34 +1 0 (] 0 0
—38 +1 0 0 0 0
—42 +1 0 0 0 0
—85 +2 0 0 0 0
—128 +2 0 0 0 0 .
-171 +3 [ 0] +1 0 ’
—213 +4 0 of +1| +1 0
—256 +-4 0 0 417 411 o
—209 +5 0 0 +1( +1 ]
-341 +6 0] 41| 41| +1 0
—384 +7 o 41| 41| +1 0
—426 +8 o +1| 41} 42 0y -1
—469 +8 0] +1 +1 +2 0| -1
-512 +9 0! 41| +1 +2 0 -1
-554 T 410 0 +1 +2 +2 -1 -1
—597 +10) 41| +1] +2| 42 -1} -1
—640 +1] +1| 41| 42| 42 -1| -1 -2
—~T748 - +18) +1| 41| +2| +3] -1 -1 -2
—852 416 +1| 42} 42| 431 -1 -1 -2 -3
—1,085 4+19] 41 42| 43| 44| ~1| —2| —3] —4{ -5
-1,278 +281 41| 42| 44 —-1] -2 =3 —4 -8

1 See explanation on pp. 67 and 73.
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

Zone 14 '

[Inner radius, 2°33'46"’; outer radius, 3°03'05”’. 1 compartment}

Correction for— Correction for elevation of station
Mean elovation Topog- | ‘Above compartment Below compartment
of compartment | Topog. |Compen- rap%y

raphy | sation cogl en-] 5,000 | 10,000 15,000 20,0001 5,000 | 10,000| 15,000| 20,000| 25,000
- |Compeny feet | foet | feot | foet | feet | feet | feet | feet | foet
=211 -1 -2
-19f -1 -2
—-17fF -1 -2 -2
—-15 ol -1 -2
-13 0} -1 =2 -2
-1 0| -1 -2 -2
-9 0 -1} =-2| -2
-8 0} ~1{ —-1]| -2
-8 0] =1 ~1] -2
-7 0| —-1| -1| -2
-8 of -1} ~-1}| -2
-6 ol -1} -1} =2
-5 0| -1 -1| =1
-4 0] -1 -1 —1
—4 0 0f —1:| -1
-3 0 ~1} =1
-3 0 0| -1] -1
-2 0 0 —-1| -1
-2 0 0 =1} -1
-2 0 0 —-1| -1
-2 0 ) 0 0
-1 0 0 0 0
-1 0 0 0 0
-1 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0y 0 0 0
9 0 0 0 0
[ [ 0 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 0 0 0 0
+1 0 ] 0 0
+1 0 0 of +1
+1 [4 [} ¢l +1
+1 0 0 0} +1
+2 0 0 0] +1
+3 0 0 0] +1
+4 0 0 0] +1 0
+4 0 0 0] +t 0
+5] o] o] 41| +1 0
+5 0 0] +1{ +1 0
+6 0 0] +1| +11 1
+7 o o 41} +24 -1 -1
+8 0 of 41| +2f -1| -1
+8 0f 41| 41| +2f -1] -1
+9 0] +1| 42| +2} -1] -1
+10 o +1] +21 +2] -1| -1
+10 o] +1| 42| +2] -1| =1
+12 0| 41| 42| +3] -1} ~-1| =2
+141 41 42| 42 +3)] -1} -1| -2} -3
+17] 41| 42) 43| +4) -1 —-2| -3]| -4 -5
421 41| 42| 43 -1{ -2 —4| 4§ -8

1 See explanation on pp. 67 and 73.
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS ‘—Continued

Zone 138 .

[Inner radius, 3°03'05”; outer radius, 4°19’13”. 16 compartments)

Correction for—

Correction for elevation of station

Mean elevation 'f:ggg' Above compartment Below compartment
of compartment | Topog- |Compen- and
raphy ' sstion |, an. | 5,000 | 10,0001 15,000( 20,000 5,000 { 10,000/ 15,000/ 20,000} 25,000
sation | feet | feet | feet | feet | feet | foet | feat | feet | feet
—-200 1 4207 -2 0 0
—192 | 4190 -2 0 0
~174 +173 -1 0 0 0
—158 | 4155 -1 0 0 0
—139 | 4138 -1 0 0 0 0
—122 | 4121 -1 0 0 0 0
—-105 | 4104 -1 0 0 0 [}
—98 +97 -1 0 0 0 0
-9 +90 -1 0 0 0 0
—84 +83 -1 0 0 0 0
—77 +76 -1 0 0 0 0
—69 +69 0 0 ‘0 0 0
—62 +4-82 0 0 0 0 0
—56 +568 0 0 0 0 0
—49 +49 0 0 0 o] .0
—42 +42 0 0 0 0 0
—35 +35 0 0 0 0 0
-31 +31 0 0 0 0 0
~28 428 0 0 0 0 0
-2 +24 0 0 0 0 0
=21 +21 0 0 0 0 0
—17 +17 0 0 0 0 0
~14 +14 ] 0 0 0 (1]
—10 +10 0 0 0 0 0
-7 +7 0 0 0 0 0
—4 +4 0 0 of o 0
0 0 of o o| o 0
0 0 0 0 0 0 0
+1 -1 0 0 0 0 0
+2 —2 0 0 0 0 0
+3 -3 0 0 0 0 0
+4 —4 0 0 0 0 0
+5 -5 1] 0 0 0 0
+6 -8 0 0 0 0 0
+7 -7 0 0 0 0 0
+8 -8 0 [1} [1} 0 0
+8 —8 0 0 0 0 0
+9(. -9 o] o 0 0 0
+19 ~19 0 0 0 0 0
428 —-28 0 0 0 0 0
+38 —38 0 0 ] 0 0
+47 —47 0 0 0 0 0 0
+58 —56 0 0 0 0 0 0
—+66 —66 0 0 0 0 0 0
+75 —75 0 0 0 0 0 0
+85 —85 (] ] 0 [1] (] a
+94 —04 0 0 [} 0 0 0 0
+104 —103 +1 0 0 0 0 0 [1]
+113 —112 +1 0 0 0 [} [} 0
41231 -122 +1 ol o] o] o 0 0
+132 —131 +1 0 0 0 0 0 0
+l42 | -l +1| of o of o] o o] o
+165 | 164 +1 0 0 0 0 0 0 0
+189 —188 +1 0 0 0 0 0 0 1] 0
+235 | —234 +1 0 0 0 0 0 0 0 0 0
+283 —281 +2 0 0 0 0 0 [] 0 -1

1 8ee explenation on pp. 67 and 73,
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Table 10.—SPECIAL BOWIE ISOSTATIC. REDUCTION TABLES-—-DEPTH
OF COMPENSATION, 96 KILOMETERS !—Continued

Zone 12
[Inner radius, 4°19'13""; outer radius, 5°46’34". 10 compartments

Correction for— Correction for elevation of station
Mean elevation . Topgg- Above compartment Below compartment
of compartment | Topog- [Compen-| 2D &
: raphy | sation | oomoen.] 5,000 ;10,000 15,000( 20,000] 5,000 | 10,000/ 15,0001 20,0001 25,000
sation | feet | feet | feet | feet | feet | feet | feot | feet | feet
—383 4382 -1 0 0
—351 4-350 -1 0 0 0
=319 +318 -1 0 0 0
—288 +287 -1 0 0 0
—256 1255 -1 0 0 0 1}
—223 + 0 0 0 0 0
-191 4191 0 0 0 [ 0
-179 +179 0 0 0 ol 0
-166 <4166 0 0 0 0 0
—153 +153 0 0 0 0 0
—140 -+140 0 0 0 0 0
—128% 4128 ol o of of o
—115 +115 0 0 0 0 0
-102 4102 (1} [ Qe [\] 0
—89 +89 0 0 0 0 0
-77 +77 0 0 0 0 0
—64 +64 0 0 0 0 0
—58 +58 0 (1} 0 0 0
—=51 +51 4] [} 0 0 0
—45 +45 0 0 0 0 0
-38 438 .0 0 0 0 0
—-32 +32 of o| o] of o
—26 +26 0 0 0 0 "0
©—19 +19 0 0 0 0 0
—13 +13 0 0 0 0 ]
-6 +6 0 0 0 0 0
0 0 0 0 [} 0 0
0 0 0 0 0 0 0
+2 -2 o 0 0 0 0
+4 ~4 0 0 0 0 0
+5 -5 1} [} 0 0 0
+7 -7 0 0 0 0]- 0
49 —-a 1] [ 0 0 0
+10 -1 0 0 0 0 0
+12 --12 0 0 0 0 0
+14 -4 0 0 0 0 0
+16 —-18 0 0 0 0 0
11,0000 ... +17 -17 0 0 0 0 0
2,000 +35 —35 0 0 [ 0 0
3,000 +52 —52 0 0 [ 0 (1]
4,000 +-69 —69 0 0 [ 0 0
5,000 _..._ +86 —~R6 0 0 0 0 0 0
000 +104 —104 0 0 0 0 0 0
4121 -121 0 0 0 0 0 0
+138 —138 1} 0 0 0 0 0
+158 —156 0 0 0 0 0 0
+173 -~173 1} 0 0 0 0 0 0
4190 ~190 0 0 0 0 0 0 0
+208 —~208 [1} 0 0 0 0 0 0
+225 -225 0 0 0 0 0 [ 0
+242 —242 0 0 [ 0 0 0 1}
+259 —259 0 0 [} 0 [\ 0 0 ¢
4303 -302 +1 0 0 0 0 0 0 0
.
+346 —345 +1 0 0 0 0 0 0 0
+433 —432 +1 [ 0 0 [} 0 0 0 0 0
+519 —518 +1 0 0 0 0 0 0 | 0

1 8ee explanation on pp. 67 and 73.
1705°—36——T7
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Table 10.-—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

Zone 11
[Inner radius, 5°46'34’’; outer radius, 7°51°30”’. 8 compartments]
Correction for— Correction for elevation of station
Mean elevation Topog- Above compartment Below compartment
of compartment Topgg- COlaPen‘ r:gléy |
Taphy | Saton 4 compend 5 000 | 10,000] 15,000{ 20,000] 5,000 | 10,000] 15,000] 20,000] 25,000
sation | feet | foet | feat | foet | feet | feet | feet | feet | feet
—884 -+-684 0 0 0
—627 -+627 1] 0 0
—570 -+570 1] 0 0 0
—513 4513 0 -0 [} [
~456 +456 0 0 0 0 0
—~399 4399 0 0 0 0 [}
—342 +342 [1] 0 0. 0 0
—320 +320 1] 0 0 0 0
—"97 +297 0 0 0 0 0
—274 +274 0 0 0 [} 0
—251 +251 0 0 [} 0 0
—228 +228 0 0 0 0 0
—206 +-208 0 0 0 0 0
—183 ~+183 0 0 0 0 0
—160 +160 ] 0 0 0 1]
-~137 +137 -0 0 0 0 0
—114 +114 0 [1} 0 0f 0
—103 +103 0 0 0 0 0
—01 +81 0 0 0 0 0
—80 +80 4] 0 [1] ] 0
—69 +69 0 [ 0 0 0
=57 +57 (1] 0 0 0 0
—46 —+-46 0 0 (1] 0 0
—34 +34 0 0 0 0 0
-2 423 0 0 of o| O
-1 +11 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0f © [ 0
+3 -3 0 0 0 0 0
+6 —6 0 0 0 0 0
+9 -9 0 0 0 0 0
+12 —12 0 0 0 0 0
+15 —15 0 0 0 0 0
+19 —~19 0 0 0 0 0
+22 -22 0 [ (] [ 0
425 —25 0 0 0 0 0
+28 —28 0 0 0 0 0
1,000, --._.. +31 -31 0 0 0 0 0
2,000 +62 —62 0 0 0 0 0
3,000. +93 —93 0 0 0 0 0
4,000. +124 —124 0 1] 0 0 0
5,000. - 4155 —155 0 0 0 0 0 0
6,000 +188 —186 0 0 0 0 0 0
7,000 +217 —217 0 [} 1] 0 0 0
8,000 +248 —248 0 0 0 0 0 0
9,000_ +278 —278 0 0 0 0 0 [}
10,000 —~309 0 0 0 0 0 0 0
11,000 +340 ~340 0 4] 0 0 0 [ 0
12,000 +371 -371 0 0 0 0 0 0 0
13,000 —+402 -—402 0 [ [1} (4] 0 0 0
14,000 +433 -433 0 0 0 0 0 0 0
15,000. _ —464 0 0 0 0 0 0 0 0
17,500. -+-541 —541 [} 0 0 0 0 0 0 ]
20,000. +618 —619 -1 0 0 (1] 0 0 0 0
25,000 +772 =773 -1 0 0 1} 0 0 0 0 [ 0
30,000 +927 —928 -1 0 0 0 0 0 1] -1

1 See explanation on pp. 67 and 73,
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

Zone 10

[Inner radius, 7°51’30""; outer radius, 10°44’. 8 compartments]

Mean elevation
of compartment

" Correction for—

Correction for elevation of station

Topog-
raphy

Compen-
sation

Topog-
raphy

Above compartment

Below compartment

and
compen-
_sation

5,000

f'eet

10,000
feet

15,000| 20,000] 5,000 | 10,000! 15,000{ 20,000
feet | feet | feet | feet | feet | feot

+852
+994
+1,136
+1,420
+1, 704

—1,138
—1,423
-1, 707

COO0CO00 OCOOO

Q00 OO0OCO COooOoOo

CO0OO0O00 COO0CO OO0 TOODD COOCOoOO

OO0 O 00000 P00 COSCO CO0OO COLOC

OO0 O COOOO0 ODO0OO0 COOO0 OO0 oo

CO0O0O COOOD OO0 COO0OO COOOOR

CO0000 OO0 COOOO COOO0D ©OOO
COTOCO OTCOD OO0 OO0 OO

coe o coocoo OO0 O COOO0CC O0OOC OooCOo
QO O OO0 CCOOO OO0C0OD OO0 vooed

o0 O OOOO0OO COOOOO ©
o000 © coocoo ©

o000 © o
[-1-1-)

1 See explanation on pp. 67 and 73.
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES-—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

Zone 9
[Inner radius, 10°44’; outer radius, 14°09’. 4 compartments]

Correction for— Correction for elevation of station

Mean elevation i Topog- Above compartment Below compartment .
of compartment Topog- |Compen- raphy -
raphy | sation and
B compen-§ 5,000 | 10,000| 15,000{ 20,000§ 5,000 | 10,000/ 15,000} 20,000] 25,000
sation | feet | feet | feet |feet |feet |feet |feet | feet | feet

COCOOCO COOOO OOOOO COoocoS OOCOo

]
OO0 0000 COOOO 0000 OLOCOOO
COoO0OOD OO0OO COCOOD COOOD O

CO © COOOO COOOD OO0 OOOOO OOCOoO

Coo & COCOO COOED COOOO O0OCOD OO0
CoOO © OO0 COOOC COOO0 COOO0 COOOO
COOC © COCOC COCOO COCOO CO0OO OOCCO

OO0 © OOOOO COoOOCO O

Coo0 © COoOoOO O

—1,520 0

~1,773 -5 0

—2,026 -8 o] o
—2,532 -7 o] o 0
~3,037 -8 o] of —1

1 See explanation on pp. 67 and 73.
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS !—Continued

Zone 8
[Inner radius, 14°09’; outer radius, 20°41’. 4 compartments]

Mean elevation
of compartment

Correction for—

Correction for elevation of station

Topog-
raphy

Compen-
sation

Topog-

Above compartment

Below compartment

raphy
and

compen-]
sation

5,000
feet -

16,000
feet

15,000,

feet

20,000]
feet

5,000
feet

10,000
teet

15,000
feet

20,000
feet

Fathoms:

—4,000. ...

—3,500....-.

—3,000_ . _...
—2:8000 017

=5,778

COOOOO OCO00 CODOO OOoOOOCO COooOoOC

COO © CO0OO COQLO COOOD OOOOO OOOOO

COCODO CQOOOD OO0 QO0O00 OOOCOO

OO0 © OOOOC COOLOO O0CO0O0D COOO0D OO

oo © OOOQQ CO0O00 CODCE MOOoO OOSOO

COCOOO OOOCC COOCO OO0 Cooe

CODC00 COCSO CO00S 00O OO0

OO0 O COOOO CODO00C COOO0 OO0O00 Soooe

©Co0 © RO COOCe ©

O © oo OQ ©

o000 © O

-1
-1

lSeeaxplanatfo'n on pp.‘ a7 r;nd 73.
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Table 10.—SPECIAL BOWIE ISO‘STATIC-REDU_CTION TABLES—DEPTH

OF COMPENSATION, 96 KILOMETERS '—Continued

Zone 7
[Inner radius, 20°41’; outer radius, 26°41’. 2 compartments]

Correction for— Correction for elevation of station

Mean elévation Topog- Above compartment Below compartment

of compartment raphy

Topog- |Compen-| and | 5 000 | 19,000] 15,000| 20,000 5,000 | 10,000 15,000| 20,000

raphy | sation |.OOMPeN-d ‘foer | feet | feet | feet | foet | feat | foet | feet

25,000
feet

éQOOGO COOCO COODO OCO0O oo

CO O CO0O0O0 COOCO ODOOOD CO0O0 O0O0OOCO

985 -
25,000 ...... +-8,730 | —8,758 —28
30,000. ... +10, 474 [—10, 507 ~33

|

(=]
OO0 © OO0 O0OO0 OOODD OO0 OOORO
COO © O00OOC OO0COOO COCOC QOOO00 OOOCOoO

ioc O OCOCoOo CooCoo0 oo DOLoooOo ooOoOO
OO0 O© OO0 OoCoOoOoC o
coo o ocooo ©

o000 O ©
ocoo

" 18ee explanation on pp. 67 and 73.
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

Zone 6

[Tnner radius, 26°41’; outer radius, 35°58’. 18 compartments]

Correction for—

Correction for elevation of station

Mean elevation Topog- Above compartment Below compartment
of compartment Topog- |Compen- l‘:l'llléy
3 ¢ 5,000 ] 10,000| 15,000| 20,0003 5,000 | 10,000{ 15,000 20,000 25,000
raphy | sation ?‘napo?' foot | feet | feet | feet | feet | fest | feet | feet | feet
Fathoms:
—6,000._.___ ~1,308 | +1,313 +5 ] 0
-1,199 1, 204 +5 0 0 0
—1,000 | 1,004 +4 0 0 0
—081 +-085 +4 0 (] 0 0
~872 +875 +3 0 0 0 ]
—783 +768 +3 0 0 [] (]
—654 +-857 +3 0 0 [} 0
—611 4613 +2 0 0 0 0
—567 4569 42 0 0 0 -0
-523 4525 +2 0 0 0 0
—480 4482 42 0 0 0 0
—436 +438 +2 [] 0 0 0
~392 +304 +2 0 0 Q 0
—349 -+350 +1 0 0 0 0
—305 4308 +1 0 0 0 0
—262 4263 +1 0 0 0 0
—218 +219 +1 0 0 0 0
—198 +197 +1 0 0 [1} [}
—~174 +175 +1 0 0 0 0
~153 =153 0 0 0 0 0
—131 +131 [} 0 [ 0 0
~109 +109 0 0 0 1] 0
—87 +87 0 0 0 0 0
—66 +68 0 0 0 0 0
—44 +44 0 0 0 0 0
—22 +22 0 ] 0 0 0
0 ] 0 0 0 1] 0
0 0 0 0 0 (1] 0
+8 —8 0 ol o] o 0
+12 ~12 0 [ 0 0 0
+18 -18 0 0 0 0 0
+24 —-24 0 0 0 0 0
+-30 -30 0 0 0 0 0
+38 -38 0 0 0 0 0
+41 —41 0 [} 0 0 0
+47 —47 0 0 0 0 0
+53 —~53 0 0 (] 0 []
+59 -50 [] 0 0 0 0
+118 —118 0 [} 0 0 0
+177 -178 ~1 0 0 [ 0
+238 —237 -1 0 0 0 0
+295 —296 -1 0 0 0 0 0
+355 —356 ~1 0 0 0 0 0
+413 -—415 -2 0 0 0 0 0
+472 —474 -2 0 0 0 0 [
+-532 —534 -2 0 0 0 0 0
+591 -593 -2 0 [ 0 [} 0 0
~652 -2 0 0 (1] 0 0 0
~711 -2 0 0 [1} 0 [ 0
-+768 —771 -3 0 0 [} 0 [ 0
+827 -—830 -3 0 0 0 0 o~ 0
+886 -889 -3 ] ] 0 0 0 0 0
+1,034 | —1,037 -3 0 ] 0 0 0 0 0
+1,181 | =1,185 -4 [} 0 0 0 0 0 0 0
+1,476 | —1,481 -5 0 0 0 0 0 0 0 0 0
+1,771 | =L 777 -8 0 0 0 0 0 0 0 0

1 Seo explanation on pp. 67 and 73.
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

Zone 5
[Inner radius, 35°58'; .outer radius, 51°04’. 16 compartments)

Correction for— Caorrection for elevation of station

Mean elevation raphy Above compartment, Below compartment
Topog- |Compen-

of compartment raphy | sation and

. compen-f 5,000 | 10,000| 15,000 20,0008 5,000 | 10,000] 15,000/ 20,000{ 25,000

sation | oot | foet | feet | feet | foot | foet { feet | feet | feet

~6,000.....| —2,307 | 42,317 +10

OOOOOO OOOOO® OCOOOOOD OOO0O ©CO0OOO
COROCO OO0 COOODO0 CLOOO OOOOO0O
OOOOOD COCOO OOOOO COO0O COO

ol ol of o

ol o] ol o

of ol o o

ol o ol o

o] ol of .o

ol ol of o

el ol ol o

ol c¢{ ol o

ol of ol o

ol ol ol o

of of of o

ol o of o

of o] o o

ol o] o o

of of of o] o

of o o o] o

of o of of o

of o ol o] o

ol of of of o

of o o ol of o

ol o o] of of o

ol o o ol of o

of ol o of o o

ol of o of o o

ol of of ol o of o

ol o of o]l of of o
20,000.__..__| 42,084 | —2,0m 7} of o} ol o o} o] ol o
25,000._."7| 42,604 | —2,613 -1 of of of of o ol o o 0
30,000 3,125 [ -3,135| ~—100] o | o ol of of o 0

1 Bes explanation on pp. 67 and 73.
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

Zone 4

. [Inner radius, 51°04'; outer radius, 72°13’. 12 compartments}

Correction for—

Correction for elevation of station

. Mean elevation
of compartment | Topog-
raphy

Compen-|
sation

Topog-
raphy

Above compartment

Below compartment

and
compen-
sation

5,000
foet

10,000( 15,000

feet

feet

20,0004
feet

5,000
feet

10,000
feet

15,000
feet

20,000
feet

25,000
foet

Fathoms:

42,338
+2,518
+2,698
+3,147
+3, 508
- +4, 494

+5,392

-3,158

—3,609
—4, 5610

. —5,410

COCOOO COOOO O0O0O0 COOOD COCOOOOO

ooo, o-

COOO00 COO0OO0O0 OO0 OO0 COCOOOO

COCOOO COODO OODO0O OO0 OOSOoOo

OO0 O POOOO0 O000O00 COOOOC COOOO OOOOCO

COOOOO O0000 OCOOD OCO0CO0D OO

OO0 O O0OC000 QOO0 OO0 COOoCOOD Q0000

coo o coocoe ocoocoo ©

000 © oo ©

coco O o

coco

1 See‘expi'anauon on pp. or and 73,
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

Zone 8
[Inner radius, 72°13’; outer radius, 105°48’. 10 compartments]
Correction for— Correction for elevation of station
Mean elevation Topog- Above compartment Balow cdmpartment
of compartment | Topog- |Compen- l‘zl;%y
raphy i sation | .. n0n 5,000 | 10,000] 15,000] 20,000 5,000 | 10,000{ 15,000| 20,000| 25,000
sation | feet | feet | feet | fest | feet | foet | feet | feest| feet
Fathoms: .
+26 0 0
+24 0] M0
+22 0 0 [
+19 0 0 (1
417 0 -0 0 0
415 0 0 0 0
+13 0 0 [1} 0
+11 0 0 0 (]
+11 0 0 0 0
+10 0 0 0 0
42,316 +9 0 0 0 [
42,105 48] -0 0 0 0
+1, 895 +7 0 0 0 0
41,684 +8 0 [1} 0 0
+1,474 +6 0 0 0 0
+1,263 45 0 0 0 0
41,083 +4 0 0 0 [
4948 0 0 0 0
+-842 +3 0 1} 4 0
+737 +3 0 0 0 0
4631 +2 0 0 0 0
+526 +2 0 0 1} 0
+42} +1 0 0 0 0
+4-318 +1 1] 0 0 1]
+211 +1 0 0 0 0
+-105 0 0 0 0 0
0 0 ] [} 0 0
0 0 0 0 0 0
-28 0 [} 0 0 0
—57 0 0 0 0 0
-85 0 0 0 0 0
—-114 0 0 [} 0 0
—142 0 0 0 0 0
—171 -1 0 0 0 0
—200 —-1]. 0 0 0 0
—228 -1 0 0 0 0
—257 -1 0 0 0 0
—285 ~1 0 o [ 0
—570 -2 0 0 1} 0
—855 -3 0 0 0 0
—1,140 -4 0 1} 0 0
—1,425 —s| of of o} of o
~1,710 -] o 0 0 0 0
—1,995 -7 0 0 0 0 0
-2, —8 0 0 0 0 0
—2,565 —9 0 1} 0 0 0
—2,850 -10 0 0 0 0 0 0
-3,135 -11 0 ] [ 0 0 0
-3,420 -12 0 0 o 0 0 0
—3,706 -13 0 1] 0 0 0 0
—3,990 —14 0 0 0 0 0 1]
~4,275] —16] of o of o] of of o
—4,987 -18 0 (] 0 0 0 0 0
—5,608 -20 0 0 0 [} [ 0 0 0
-7,121 —24 0 1} 0 0 0 0 0 0 0
~8, —-29 ¢ 0 (4] 0 (/] (1] 0 [1]

18ee explanation on pp. 67 and 73.
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Table 10,—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

[Inner radius, 105°48’; outer radius, 150°56’.

Zone 2

6 compartments]

Correction for—

Correction for elevation of station

Mean elevation Topog- Above compartment Below compartment
of compartment | Topeg- |Compen- l’:gléy
raphy | sation .0 end 5,000 | 10,000 15,000] 20,0008 5,000 { 10,000 15,000( 20,000 25,000
sation | foet | feet | feet | feot | feet | feet | feet | feet | feet
Fathoms:
—6,000. ... —8,573 | 48,600 436 0 0
-5,500_.....| —7,859 | 47,892 +33 0 0
—5,000_.....[ —7,146 | +7,175 +29 0 0 0
—4,500_..... —6,432 | 46,458 +26 0 0 0
—4,000___... —5,718 | +5,741 +23 0 /] 0 0
—3,500.__... —5,004 | 45,024 +20 0 0 0 0
—38,000__.... —4, 289 +17 0 of{~ 0 0
~2,800__....| —4,003 | 44,019 +16 0 0 0 0
—2,600___...} —3,717 | 43,732 +15 0 0 0 0
—2,400_.____| —3,432 | 43,445 413 0 0 0 0
—2,200.____. —3,146 | 43,158 +12 0 0 0 0
—2,000__.__. —2,860 | 42,871 +11 0 0 0 0
-~1,800__.___.| —2,574 | 42, +10 0 0 0 0
—1,600.__._. —2,288 | 42,207 49 0 0 [1] 0
—1,400__..__ —2,002 | 42,010 +8 0 0 0 0
-1,200__...{ -1,717 1, +6 0 0 0 0
—1,000..__..{ —1,430 { 41,435 +5 0 0 0 0
—900........ —1,287 | +1,292 +5 0 0 0 [
—800......_. —1,144 { 41,149 +5 1] 0 0 0
=700 ..... —1,001 1, +4 0 0 1} 0
—600._...... —858 +861 +3 0 0 0 0
=500 ... -T715 +718 +3 0 0 0 0
—400. . __.___. —572 +574 +2 0 0 (1} [}
-300........ —429 +431 +2 0 [} (1] 0
—200. ... —286 4287 +1 0 0 0 0
—100.__.___. -143 +144 +1 0 [1} 0 0
[ RN 0 0 1] [ 0 ]
Feet

[ 0 0 0 0 0 0 0
100.____..__. +39 -39 0 0 o] 0 0
200 ... +78 —~78 0 0 0 0 [
300_________ 4118 —118 (1} 0 0 0 0
400_____.____ 4166 —156 0 0 0 0 0
500 ... +194 —194 0 0 0 0 0
600 . ... +232 -3 -1 1] 0 0 0
700 ... +27 —272 -1 0 0 0 0
800, ... +310 -311 -1 0 0 0 0
900___.__.._. +349 -350 -1 [ 1} 0 0
1,000. ... 4387 | -—389 -3 0 ol o 0
2,000 _._.._. +775 —-778 -3 0 0 0 0
3,000._....__ +1,162 { —1,167 -5 1] [} 0 0
4,000 _..____ 1,550 | —1, 556 -6 0 0 0 0
5,000 _.____. +1,937 | —1,944 -7 0 0 ] 0 0
8,000..._.... +2,324 | -2,333 -9 0 0 0 0 0
7,000 .| +2,712 | -2,722 -10 0 0 0 0 0
8,000 _._____| +3,000 | —3,110 ~11 [\] 0 0 0 0
9,000 ...__.] 43,486 | 3,499 —13 0 0 0 0 0
10,000, ______ +3,873 | —3,887 —14 0 0 0 0 0 0
11,000 . __._. —4,278 -18 0 0} O [ 0 0
12,000______. 44,648 | —4,663 -17 0 0 0 0 (1] 0
13,000 _____. 5, -5,053 -18 0 0 0 0 0 0

,000. . ... +5,422 | —5,442 -20 0 0 L] 0 0 0
15,000_...... +5,809 | —5, 830 -21 0 0 0 0 0 0 0
17,500 ... 46,777 | —6,801 —24 0. 0 o] .0 0 0 ]
20,000 _..__ +7,744 | =7,771 -27 0 [ 0 0 0 0 0 0
25,000_ ... 49,678 | —9,712 —34 0 0 0 0 0 0 0 0 0.
30,000. . .....[+11,612 |—11, 651 -39 0 0 0 ] 0 0 0 0

1 Bee explanation on pp. 67 and 73.
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Table 10.—SPECIAL BOWIE ISOSTATIC REDUCTION TABLES—DEPTH
OF COMPENSATION, 96 KILOMETERS '—Continued

Zone 1

[Inner radius, 150°56'; outer radius, 180°. 1 compartment]

-Correction for— Correction for elevation of station

Mean elevation . . '

of compartment . fgggg Above compartment Below compartment
Topog- | Compen- and
raphy | sation | ompen 5,000 | 10,000] 15,000] 20,0008 5,000 | 10,000 16,000] 20,000] 25,000
sation | fet | feet | feet | feet | foet | feet | feet | foet | feet

—+

—

<
CO00OO CO00O0 O0O0D OO0OPO OODOeOo
OO0 CO0OOD O0O000 OO0O0qQC COODOO
CODOOD OOCOD OO0 VOO0 OCCOC
CO0OOD OO0 OCOOO coocco oo

-~

—8, 568

0O © 00000 OO0 OO0 OO0 coocoo

&
OOO. O OO0 OO0 COO00 OOO000 OO
SO0 O 00000 OO0O0OO0OO 000D 00000 O00COO

sdoo © oocooco coooo ©

000 © OO0 O

e 0
—17,662 —27 0
—8, 755 ~31 0
—10, 941 —38 0
01

[=F=)
=2-1]

—13,128 -4 |

1 8ee explanation on pp. 67 and 73,



PART IV.—DETERMINATION OF THE GEOID FROM
GRAVITY ANOMALIES

STOKES’ FUNCTIONS

. The process for determining the form of the geoid from a knowledge
of gravity anomalies was.given 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 sufficient to be of real value will
be available in the comparatively near future. In the meantime it is
of some interest to supply the gaps in our knowledge by hypothesis
and conjecture, as Hirvonen has done.?

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. It
has since been shown by various writers ? that the proof can be given
without resort to spherical harmonics. Some of these writers have
investigated the effect of the simplifying assumptions adopted by
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
knowledge of gravity becomes more complete and more precise, it
will doubtless gz 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 ¢ and G. ‘ '

Let the gravity anomaly reduced to the geoid be.denoted by Ag.
-Assume that Ag may be expressed in the form

Ag=G (at+v3+vi+vs+. . . .) (38)

where the v's are surface spherical harmonics of the most general
sort, the degree being indicated by the subscript. This means that

1@. Q. Stokes. On the Variation of Gravity at the SBurface of the Earth. Transactions of the Cam-

gﬂn%e PLhilosoII l%sahlcal Soci.awl ty, Vol. VIII, p. 672; or Mathemstical and Physical Papers, Cambridge (Eng-
vol_ I, , p. 131,

* R. A. Hirvonen. The Continental Undulations of the Geold. Versflentlichung des Finnischen Geods-
tischen Institutes. No. 19, Helsinki, 1934.

31, Poincaré. Les mesures de gravité et ]a m&. Bullstin Astmnomigeua (1901)&&:.

2. Pizettl. Bopra il calcolo teorico delle de del geoide dall’ ellissoide. Atti R. Accademia
della Scienze di , Vol. 48 mm&& 331,

3. Mineo. Sulls formolo di 8tokes serve a determinare la forma della terra. Rendicontf del Circolo
Matematico di Palermo. Vol. 51 (1927), p. 1.

4. Idelson and Malkin. Dis Btokesscge Forme) in der Geodfsie als L8sung einer Randwertaufgabe.
QGerlands Beitriige zur Geophysik. Vol. 29 (1631), p. 158.
101
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the v’s are functions of the required kind of the latitude and longitude
of a point on the geoid; the #’s increase in complexity with the degree,
and a v of high degree may be a highly complicated affair. Stokes
showed that, regardless of the complexity of the »’s, the geoid eleva-
tion, H, at the given latitude and longitude for which the v’s are taken
is given by

(V2 Vs Vs Vs
He=a 1+2+3+4+....) (39)

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
equation (39) into :

(40)

H=52a [, sa0)do

The subscript « indicates integration over the entire solid angle 4=
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 H is to be calculated, and

v_
2
-3 cos ¥ log, (sin g+ sin? -g)}

The individual terms of f(y) 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 /£ is intrinsically a double
or surface integration. In practice this integration 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 obtained
from (40) will be the same as if these terms were missing. Illustra-
tions of this fact will be found in the numerical examples that 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 formuls 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 sin? 2¢ in the
formula for the theoretical gravity implies a spheroid that is not an
exact ellipsoid, still in all cases the values of H refer to the spheroid
of the gravity formula.

JW) =%[cosec g+1—6 sin 5—5 cos ¢ (41)
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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 actual geoid above the
spheroid of reference implied by the gravity formula. .

If the complete isostatic reduction, including both A;g and A.g is
applied, the values of H therefore correspond to the elevations of
the compensated geoid above the spheroid.

If the direct effect A,g alone were used, it is not clear what, if-
apything, 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 gravity of the
earth. Stokes’ formula will not give H'’s referred to a spheroid in
any other position. -

If we write for the element of solid angle dw

do=sin ¢ dy da

where « is an azimuthal angle at the station for which H is to be.
calculated, then we get explicitly from (40) '

r2r T
H=3%, ﬁ dat fo Agf(¥) sin ¥ dy 42)

The expression f(¥) sin ¢ may be denoted by F(y¥), so that after
obvious transformations

F()=cos %—%sin :[z{ﬁ sin % —1+4cos ¢{5 +3 log,(sin %+ sin? %)]] @43)

In practice the indicated integrations would be made as summa-
tions and in such cases, particularly where ideal cases are considered
or the gaps in observation are filled by hypothesis or conjecture, it is
convenient to have the mean value of F(y)=f(¢) sin ¢ over a given
zone bounded by the circles of radii ¢y and ¥2. For computing this
mean value it is convenient to have the value of ®(y¢) which is defined

by
*(y)=SF(¥)dy

The additive constant of the indefinite integral on the right may
be taken so that &(y)=0, when ¢y=0. With this stipulation it 18
readily found that

4

4’(¢)=%{1+4 sin —g—cos ¥y —6 sin? 5—% sin®

' (44)
‘—% sin? ¢ log{ sin -‘g-}-sin2 g)}

If we substitute summation for integration and denote by A.g the"
mean value of the gravity anomaly Ag for the zone between ¥, and
V241 We have for H the value

H=320g(8(Ya4) — ()] 45)

Here the summation extends from k=0 (1. e., y,=0) to ¢g;,=r.
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The functions f(y¥), F(¥) and ®(¢) are given on pages 114-117 for-every
degree between ¢=10° and y=180° and at closer intervals for y<{10°.
The tables are based on those of Schumann,* who tabulated these
functions for every 4°. The interval was narrowed to one 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 additive
constant of integration equal to 0.5. . Since only differences of the
values of the ®’s are used, the same result is obtained whether this
table or Schumann’s original table is used. It seemed better, however,
to make ® and ¢ vanish together. v

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 it 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 Ang for zones 15° wide to be as given
in the second column below. The values of the &'s, their differences
and the products of the differences by the corresponding Ang’s are
given in the columns to the right.

Computations by Stokes’ forrriula, ezample 1a

v Amg @ (Van) 2 Wn | AmglE(¥an) oY)
e Milligals

+ +-0. 3089 0, 0000 +7.72
“+10 +.5241 . 3089 +2.15
+b +. 5440 4. 5241 +.10
+6 +-. 3808 +. 5449 —. 82
-5 +.1006 +.3808 +1.30

-3 —.1628 +-. 1096 +.82
-3 —. 3451 —. 1626 +.55
-5 —.3928 T =—.3451 +.24
+5 —-.3177 —.3928 +.38
+5 . -. 1778 -.3177 +.70
+10 —. 0508 - 1778 +1.27
+25 . 0000 —. 0508 +1.28
........ +156.73

With ¢=6.37 X 10° meters, G=9.81 X 10° milligals we get from (45)

¢ Qeoldabstinde nach der Formel von Stokes bei schematischen Schwerebelegungen. Sitzungsberichte
dDer kaésletlichen Akademie der Wissenschalten in Wien. Mathem.-paturw. Klasse, Vol. 120, Pt. 1la,
ec. 1911, p. 1655. .
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6.37X10°

H=9.81X10°

X15.73=+4102 meters=elevation of geoid above sphe-

roid at station (y=0).

Gravity anomalies are subject to two conditions: .

(1a) The 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 may be proved in general’
and as will be verified with the present set of figures.

(1b) 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 aréa, 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
accuracy where Stokes’ formula- applies) is simply a mechanical
impossibility. In more mathematical terms the expansion of the
gravity anomaly reduced to the geoid in terms of spherical harmonics
cannot contain harmonics of degree unity. If, however, a set of
values is assumed, the expansion of which does contain harmonic
terms of degree unity, and if Stokes’ formula is applied to such a set
of values, the results obtained will be the same as if the formula
had been applied to values corrected by dropping the terms of degree
unity. :

In the present example the absence of terms of degree unity is
insured by the assumed zonal distribution (symmetry with respect
to the axis) and by the symmetry with respect to the equator, the
points ¢=0° and ¢ =180° being the poles. Let us see how much
constant correction is needed to satisfy condition (a) and let us
further comipute with the corrected values and note that the value
of H is unaltered.

Removal of harmonic term of degree zero from values of Ang, example 1b

' Amf ©0S Yas cos ¢a Amg (008 ¥2-C0S ¥i+1)

e Milligals ,

0-15 +25 0.966 1. 000 +-0. 850
15-30.... - +10 . 866 . 966 +1.000
30-45_.__ +5 707 . 868 +. 795

+5 . 500 707 +1.035

60-75 L] . 258 . 500 —-1.205
75-90. -3 . 000 . 259 -~ 777
..... +1. 608

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 0°—cos 90°), or 1, which is the sum of the weights applied to the
And’s, %'iving 1.70 miliigals as the correction to be subtracted from
each value of Ang. We get the following results:

1705°—30—8
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Computalion by Stokes’ formula afier the removal of harmonic term of degree zero,

~ example 1b
2 : Aumg Aug (coS Y408 ¥i+1) | Amg [B(Fr1)-2 (V)]

40.792 +47.20

+.830 +1.79

+.525 +.a7

+-. 683 —, b4

—1.615 +1.82

—-1217 4128

—1.217 +.86

—1.615 +:32

. 683 +.28

+.625 +.48

. 830 +1.08

+.792 +1.18

—. 004 +15.75

The differences between —0.004 and zero and between 415.75 and
+15.783 are due to omitted decimals. In the second version the value

of His . o
6.37 X10 | '

agreeing with the previous result to the nearest meter.
EXAMPLE 2

(2a) Suppose the average value of A.g for zone- 10° wide to be as
given in the second column below. The values of the ®’s, their differ-
ences and the products of the differences by the corresponding A,g’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 ¢ function, example 2a

4 Aug & (Pasr) & (W) Aag[®(Fr)—2(¥))
+0. 2068 0.0000 5.700
+.3089 | +.2068 $¢ 034
6241 To2080 1252
4. 5608 Teon —.o13
I 5078 1 5608 T4
+-.3806 +.5078 41.399
T3 | Foas0e oz
T:oi38 12083 192
2 1628 10138 Zigs2
531 T 1628 Lo
—.8784 —. 2081 —t70
%8 ~i3784 ~0i8
—. 3834 3028 g8
—. 27145 g+ 413
~ams ~i2145 —a
—.0870 —.1778 .000
—.0230 Zloeo +.384
£ 0000 Zoem | ¥
11,323
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With the same values of ¢ and G as in example 1, we find from
(45)

‘ H=§XSum=73.5 meters.

" This example differs from the last in that there is no symmetry
about y=90°. It will be further found that the mean value of
Ang, 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 ‘

Ag=10 Py(z)+20P,(z)

where z=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.g as set down.
This form insures a mean value of zero approximately for A,g 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 ¢y=0°

__a[10 Py(1)., 20 P,(1)
H"G[ 7 T3 ]

=g'1,5(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 Ang lacked symmetry. We shall now illustrate the
use of the F function with the same values of Ang. . 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 ¢

v F)
L

] 1.0000
5 1.2165
10 12146
15 11120
20 L0410
25 L7224
30 .4738
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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 fairly accurate way. Take
the mean of the values at the inner boundary, middle point, and outer
boundary, giving the extreme values (those at the boundaries) only
" half weight. Thus for the zone 0°-10° we have ’

mean value=1%[%(1.000041.2146)+1.2165]=1.16190. |
For the zone 10°-20°

mean value=%[%(1.2146+0.9410)31.1120]=1.0949.
In this way we get the following:

Computation by Stokes’ formula with the F fundion, example 2b

v ) Mean F(¥) Amg ‘AmgXMean F(¥)
e ° - : Milligals
: +1.1619° +28 +32.53
+-1. 0949 +21 +22.99
+.7148 -Hg +7. 16
—. 3014 -9 +2.71
—. 7261 —-11 +7.99
—1.0005 -7 +7.00
—1.0934 -1 +1.09
—1.0076 +5 —5.04
—. 7745 +8 -—6.20
—. 4482 +8 -2.69
—. 0040 +1 —.09
+.2234 —4 —. 89
+. 4408 -6 -2,70
+. 5510 -5 -2.76
+.5175 0 B
3650 +6 +2.19
+.1313 +9 +1.18
.......... +64.04

The width of the zone being 10°=T1r§; we have for H

H=%3><(%X8um———‘72.6 meters.

The difference between this result and the preceding is due mainly
‘to the approximate nature of the process of finding the mean value
of F(y). The mean value of F(y) happens to be particularly erro-
neons in the zone 0°-10°, which has the largest influence of all the
zones on the final result.

(2¢) The set of values of A,g has a mean value of zero and it is
also “centered” so tc 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



GEOID AND GRAVITY TABLES 109

surface layer will coincide with the center of the sphere. Let us
deliberately make the mean value different from zero and throw the
set of anomalies off center by adding the terms —5 —10 cos ¢. We
take the mean value of this distorting term for the various zones,
add it to the original value of A,¢ to obtain new values of A,g, and
treat these new values in the same way as the original values.of Ang
were treated in order to obtain the value of H.

Computation by Stokes’ formula after introduction of fictitious terms inlo Ag,
L ezample 2¢ : :

. .
Orﬂﬁa ! —1&40?2—5 neev"f..a A'mg[@(Fan) —2(sa)]

e o Milligals
28

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 ¢ has no effect on the

" value of H. _
EXAMPLE 3

(Ba) Gravity a_nbmaly (in milligals) represented by 100 sin ¢.
The mean value for the zone between y=a and y=8is

B, )
IOOLsm ¢d¢=100(cos a—cos B) 100 sin ¥(8+a) sin 1(8—a)
B—a B—a - “lz(ﬂ-a)

If the width of the zone (=8—a) is 10°, we may take 100 sin ¢
for the middle of the zone and afterwards apply the constant factor

sin $(—a)  sin 5°
4(8—a)  5°1in radians

» which is nearly unity, to the final result.
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Computation by Stokes’ formula for “pole”’ with
Ag=100 sin ¢ milligals, example 3a

¢ 100 sin'h—-z—‘h 100 sin#[‘b(wm) —wn]

8.7 +1.80
+25.9 +408
1123 45,30
+57.4 1211
+10.7 -3
151 oy
408,86 —18.50
1996 —17.57
+99.6 1350
+96.6 —7.56
190.6 149
4819 ¥3.23
4707 +5.58
F57.4 1585
+42.3 +3.84
+25.9 Iies
+8.7 +.20
................ 542

With the values of @ and @ previously used, we have

@ ang ‘
Hzgx?_%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 J 1—a?=sin ¢, where z=cos ¥, as follows:

PO VSN
—'13(%)(%)213,(@—17(110) 2ﬂf’—.('{’?3)’1)8(:;) (46)
41(%)(%%%%)%@—. . ]

According to Stokes’ relation the constant term —% contributes

nothing to H. We have seen this illustrated in a previous example.
There is no term in P; (z); 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

9/ 1V 13/ 1-3 \?
H=50rg] 5P, ~Y(57) PO~ ¥ (5i5) @
17/ 135\, 21/ 1357 \} @7
~10 2-4.6-8) Py(2) _1_2<2-4-6-8-10) Pio(@) =+ ]

The value of H calculated by Stokes’ functions refers to y=0 or z=1,
for which all the values of the P’s are unity. For this point
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H —'—50m[16+128+2048+1’(128) +_(256) o ]

By calculatmg the terms to P“ 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.

(8b) Expression (47) holds good for all values of z, not merely for
z=1,1.e.,, y=0° It isinteresting to applyit to the case where 2=0,
¥= 90° that i is, to a point E on the ‘‘equator”’, if q{z 0° be considered
as the pole (see figure). We have for £

1 5 ' 63
Pg(O.)=—§ P°(0)=_1—6' PIO(_O)=_2_56
3 : 35 : 231
PO)=+g  Pi0)=+i5 Pyy(0)=+1g54 ete.
Then (47) gives
_0maf5 9 65 7] _50ma
H= G |32 1024+32768 ']———XO 1489=151.8 meters,

The 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=FEA the quantlty bearing the same relation to E as y=PA bears

to P and a=£ZE’EA. From the figure PE=§ and cos y=sin § sin a.

Hence
Ag=100 sin y=100+/1—sin? § sin’ a
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To apply Stokes’ method to calculating H for the point E by the
use of the f 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,
o:iar values of a ranging from 0 to. 2w, we must calculate this mean
value :

1 (> 50> . 200E
ﬂﬁAgd“; = o‘/l —sin? § sin® a-da="—

where E is the complete elliptic integral of the second kind with
modulus sin 6. It is easily seen that each quadrant between 0 and

27 gives the value E; hence the multiplication of §£ by 4. Tables.

giving values of E for various values of the modulus are readily acces-
sll?le. We find the following mean values of E for zones 10° wide,
using the same approximate method of obtaining the mean. The

factor 2'%Ois; constant and may be introduced at the final stage of the
caleulation. '

Computation by Stokes’ for}nula for “equator” with Ag=1 00 sin y milligals

Mean . -

[ o A,J ®(041) —(68) 208919(01+1) —2(63)]
1.566 -+0.2068 -4-0.3238
1.543 +.1921 +.2066
1.497 +.1252 +.1874
1.431 +.0367 +.0525
1.350 - 0530 —.0718
1.258 -.1272 —.1600
1.164 —.1753 —.2040
1.078 —.1915 —.2064
1.016 —.1764 —-.1792
1.018 - —.1355 -.1377
1.078 —.0783 -
1.164 —.0164 —.0191
1.258 +-.0394 -+.0498
1.350 +.0789 +.1065
1.431 +.0967 +-.1384
1.497 +-.0908 +.1359
1.543 -+.0840 .
1.566 +.0230 -+.0360

S R +.3631
. a 200

—*GXT X (4+0.3631)=+4150.1 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 general) spherical harmonic with
E as pole; the more general spherical harmonic is known as a Lapla-
cian. The formulas for the transformation are given in Byerly, p. 211
(see reference p. 110), 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 ultimately vanish may be merely
indicated. _

We have in Byerly’s notation p=cos 90°=0, so that we may write

Pﬂ(cos ¢I)=P"(COS 0) Pn(0)+T(0)0)a)
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where T'.(8, 0, o) 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 . Hence the mean
value of T (0,0, a) over the range 0 to 2 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 at a distance 6 from pole E

Ag= 50#[% -I-g(%)(%)zﬂ» (cos 6) — 9(%)(%)(2%1>ZP4 (cos 6)
+13(GN s Piteos 0 =11 ) T aipe) Pteos-]
or ‘

1,571V 9 (13’
Amg:501r[§+1—.4(§) PQ(COS 0)—3_‘6(2-1_) P4(COS 0)

13 /1-3-5\* 17 £1-3-5-7\}
58 m) Pg(cos 6) '*7..10 m“s‘) Pgy(cos) -« .](48)

The series (48) although too slowly convergent for convenient numeri- -
cal computation, can be made to give the same results for Ang as

were found from tables of elliptic integrals of the second kind. The

transformation ‘@ is equivalent to deriving a series for these integrals,

modulo sin 6, in terms of the zonal harmonics of cos 8.

The preceding examples have shown the use of the F(¥) and &(¥).
These functions are convenient in ideal cases where symmetry about
an axis is assumed, or in cases where the computation of H 1s made.
for only a few points and the mean values of A,g for zones having
these points as poles can be readily calculated. When the compu-
tation of H is made for many points it is more convenient to follow
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 H is obtained by the formula

+

He=323fn(§) Angho 49)

Formula (49) is merely (40) with the integration replaced by a
summation. In (49) Aw 1s the solid angle of a compartment, Ang the
mean gravity anomaly of the compartment, f»(¢) the mean value
of f(¢) for the compartment, ¥ being the angular distance of the
compartment from the point for which H is sought. The summation
covers the entire sphere of solid angle 4x.. The dimensions of the
compartments must be small in comparison with ¢; otherwise it will
be impracticable to obtain a satisfactory mean value f.(y). For
small values of ¥, f(¥) is very large; it should therefore be taken onl
in connection with a very small element of area Aw. -

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 pre-
assigned compartments must be abandoned and the F(y) or the

‘s According to Adams, Smithsonian Mathematical Formulea and Tables of Elliptic Functions (formula

-9.064), the transformation is due to Hargreaves, Messenger of Mathematics, Vol. 28 (1897), p. 89.
$ See reference on p. 101.
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&(¢) used instead for this part of the summation. The circle will
cut scross the compartmeunts 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 order that the summation (49)
may be a reasonably good approximation 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(y) for small
values of ¢. —_ :

In reading Hirvonen ® note that his S(y) is twice the f(y) here used.

Table 11.—FUNCTIONS USED IN CONNECTION WITH STOKES’
FORMULAS ' '

2
F) _1 v - ¥ v
!(W)—m=—2 {coseg ,:,+1—6 sing— 5 cos ¥—3 cos ¢ loge (sin—2+sin’§)}
7

)= J; Y Fo)dv =-;~{ 144 sin%—oos y—esm¥ T

If W, ¥ _ R
F(W)=7 Fosec +1 Gsin—2—6eosw 3 cos ¢ 10Ze (sm2+sm’§)}sm¢

sin? w—-—g-sin' -I« loge (sing-q-sln"%) }

v F) d W) d &) d
° - .
-+-1.0000 +149 - 0. 0000 +18
+4-1. 0149 +113 +581.52 | —28752 -+.0018 +17
+1.0262 +100 +294. 00 —9611 +. 0035 +18
+1.0362 +00 +197.89 —4818 +. 0053 +18
+1.0452 +83 +149. 71 —2899 +. 0071 +19
+1. 05635 +78 +120.72 | -1037 +. 0090 +18
4-1. 0613 +73 +101. 35 —1388 <4.0108 +19
+70 +87.47 —1043 +.0127 +19
+66 +77.04 —814 +.0148 +18
+63 +68.90 —653 +. 0164 +19
—+60 +62.37 ~536 +. 0183 +10
+58 ~+57.01 —447 +. 0202 +19
+55 +52. 54 —380 +. 0221 +19
+53 +48. 74 —326 +. 0240 +20
—+51 +45.48 —284 +. 0260 +19
+50 +42.64 —249 +. 0279 +20
447 +40.15 —220 +. 0299 +19
4-46 +37.95 —196 +.0318 +20
44 +35. 99 —176 +. 0338 420 .
43~ 43423 —159 -+.0358 -+20
+192 +-32.64 —608 +.0378 +100
+162 +26.56 —412 +. 0478 +102
+137 +22.44 —208 +. 0580 +103
+113 +19.46 -226 +. 0683 +104
+94 +17.20 -179 +. 0787 4105
+75 +15. 41 -145 +.0892 +108
+59 +13.96 —121 +. 0008 +107
+43 +12.75 —101 +. 1105 +107
+27 +11.74 -~88 +. 1212 +107
+15 -+10. 88 -~76 +. 1319 +107
+2 +10. 100 —668 +. 1428 +108
~11 +9. 432 ~504 +. 15834 +107
~23 -+8.838 ~5632 -+. 1641 107
-33 +8. 366 -479 1748 107
—44 +7.827 —435 18566 +107
~54 +7.392 —308 +. 1062 +106
—138 +6. 994 ~701 +. 2068 +212

tSee footnote p. 101,
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Table 11.-FUNCTIONS USED IN CONNECTION WITH STOKES’
FORMULAS—Continued

FH)=1 {oosec%-i-l—c stn¥—5 003 ¥—3 cos ¥ loge (sm!zﬂm: 21) Jein v
oy O 1 v ¢ . v
/(w)—ma-;;{cosec-iﬂ—s sin 5508 ¥—3.cos ¢ log, (sm §+sin’§)}

()~ j;' F(MN—%{IH sin% —cos y—6 sm:%—-:-smw_-g-m’ v loge (smgmn’%)} '

4 Fw) d 1) [ () d
~174 || 48, —601 || +0.2280 | 4207
207 || 45602 | 62 || 2487 [ +205
~-239 || 45160 | ~462 || 292 | 201
—208 || 44707 | ~410 || +.2893 | 196
~294 || 44297 | -360 || +.3089 | -+102
~320 || +8.e28 | -3z || +.32m | 186
~344 || +3.503 | -—306 || +.3467 | 4180
~366 || +3.288 | —210 || +.3647 [ 4174
~38 || +3.000 | -258 |- .38z | 168
~405 || +2.71 [ -208 || +.3080 | 16l
~a23 (| 4253 | —22 || +.4180 [ +154
~439 || 4221 | -207 | +.4304 | +148
~453 (| 42084 | ~103 | +.4a60 | 138
~486 || +2.801 | ~—182 || f.4s88 | +130
~479 || +LTH | 170 || ams | 122
~489 || +rg3 | —161 || 44800 [ 4113
—499 || +1.378 [ —152 || +.4953 | +105
-507 || +128 | —143 || 45088 | o6
~s14 || +1.083 | .-138 || +.516 | 487
~520 +.47 | -1 || o2t | 478
~525 +.819 | —12 || +.5319 [ 460
~528 +.697 | —116 || +.5388 | 460
~531 +.881 | —n0 |l £548 | +50
—532 +471 | -105 || f.5488 | 442
~532 +36 | -9 || +.8s40 [ 432
—531 +. -o4 I 5712 | 43
~530 +am3 | -0 | +sses | 413
—527 4083 | ~88 |l +.5608 +5
—523 —-.003 | -8 || +.613 -5
~618 -0 [ -77  +.se08 [ 14
~513 161 | -7 | .G | -2
~508 —.234 | -70 || 4881 | -82
—499 —.304 [ —67 || +.8839 | —41
—491 - | e || dses | —a0
—481 —43 | -9 || sue | 88
—472 —43 | -7 |l 4.z [ —es
~461 —.550| -5 |l 4.5 | -7
~450 —603 | -5 (| +.6281 | 82
—437 —.6s4 | —47 || 560 | 91
—425 -1 | —45 || 4isors | 97
—413 ~76 | -4 (| +.aem1 | —108
—388 —788 [ -39 || 44878 [ -112
—383 —.827 | 37 || 44764 | -118
—368 —84 | -3 [ {4646 | —128
~363 ~.888 | 32 || +i4520 | —131
-337 -9 | -2 [ 4.3 | -1
-320 —950 | -~z || 44282 | —14
—304 - -25 || 4108 | -148
—28 | —voir [ ~23 [| +4.3060 | —1s4
-269 || -Loaa | -2 || 43808 | ~18
—251 | —n0s8 [ ~18 || +.3847 | 163
-2 || -vro3 [ <16 || .384 | 108
-215 | —Lom | —15 || 336 | -
-106 || -vL14 | 13 || 315 | 175
-1 || -xuzr [ -1 | +270 | 178
-1 (| -L1z -9 || 4.z | —m
~140 || -1.138 -7 ]| +.2811 [ —184
-121 || -LK3 -5 || +aw | —188
-102 || -1148 -3 || +2a | -1
-84 | -1 -2 11+l | 100
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Table 11.—FUNCTIONS l"SED IN CONNECTION WITH STOKES’
’ FORMULAS—Continued
F(y, -%{cosec ‘12’4;1—6'sin %—5 co8 ¢y—3 cos ¢ loge (sln%q-sin’%) }sln v
§10)) -::'(1_“2-%{00300%+1-6 sih%—s cos y—~3 cos ¥ log. (sin %-Fsini%) } .
) j;' Py {1-+4 sin%—c0s w6 stas %~ T sinty— 2 sint ¢ 1og, (singq-sina%)}

¥ F(¥) d J(¥) d () . é
¢
—64 ~1.153 o |[ +o1ces [ ~101
—46 —1.153 +1 +.1672 | ~102
—2 ~1.152 +3 4.1480 | ~192
—9 ~1.149 +5 +.1288 | ~103
+10 —1144 +6 +. 1006 ~193
+28 —1.138 +8 +.0008 | ~102
+46 —1.130 +9 4.om1 | -102
+63 —1.121 +10 +.0619 | 101
+81 -1 +12 4.0328 | 100
+o8 —1.009 +13 40138 | ~188
4114 —1.086 414 ~.0050 | ~-186
+131 —1.072 +16 —.0236 ~184
+i47 —1.056 +17 —.0620 ( ~182
+162 —1.039 +18 —. 0802 ~179
+177 —1.021 +19 —. 0781 ~176
+192 ~1.002 +21 —. 0957 ~173
+208 —~.981 421 —.1130 | ~160
+220 —.960 +22 —1299 | ~166
+232 - 424 —. 1465 | ~161
+245 —.0l4 +24 —.1626 | ~158
4257 —.800 +25 -4 | ~183
+268 - +26 ~.1037 ~148
+279 —.839 +27 —.2085 | ~144
+289 —.812 +28 —2220 | ~139
+268 —. 784 +29 —~.2268 | -133
+307 —.755 +29 —. 2501 ~128
+316 —.7% +31 —2629 | ~123
+3% —. 695 +30 —. 2753 ~117
+330 —. 665 +32 —. 2869 ~112
4336 —. 633 +32 —. 2081 ~106
4343 —. 601 433 —. 3087 ~100
+347 - +34 —.3187 —04
+351 —.534 +34 ~.3281 —88
354 —. 500 434 —.3369 | —82
+367 —. 488 +35 —. 3451 -5
+350 —.431 +35 —.3628 —69
+361 —. 308 +36 — 3505 —63
1361 —.360 +36 —. 3 —58
362 — 34 +36 —.3714 —50
+360 —.288 +37 ~. 3764 —44
+360 —.251 +37 ~. 3808 ~38
4358 - 214 +37 —.3848 —31
+354 -7 +38 —.3877 | . -2
+352 —.139 +38 —.3003 —19
+348 —.101 +38 —. 3022 —-13
+343 —.063 +38 —. 3035 -7
4339 —.025 +38 —.3p42 -1
+332 +.013 438 —. 3043 +5
+3%7 +.051 +38 —.3038 +10
+320 +.089 +38 —.3028 +17
+312 +.12 +39 —.3011 +22
4304 . 168 +38 —.3889 +27
+208 +.204 +38 —.3862 +33
4287 +.242 +38 —.3829 +37
+217 +.280 +38 —. 3792 +43
+268 +.318 438 —.3749 447
4257 || +.358 437 —.3702 +61
+247 +.303. 37 —. 3851 +58
+236 +.430 +37 —. 3508 +61
+224 +. 467 +37 . 3634
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Table 11.—FUNCTIONS USED IN CONNECTION WITH STOKES'
FORMULAS—Continued

F(%)f%{oosac%+l—6 gin £—5 cos y—3 cos ¢ log, (sln%+sin’ %)}sin '

2
_Fw_1 Y 1-6sin¥— - ( ¥ gins¥
] g2 cose(.k2+l t;sln2 5oos¢_acos\blog. 31112+sin2 }
=" -1 ¥ _ 03 y—6 sint¥— T gimry_ 3 gine ( Y4 sim¥
() f. F()dy 2{1+4 ezin2 ©03 y—6 sin 3 4sain v 2 Sin v loge sln2+ sin 3 }
[4 Fi) d 1) d () [
o .

-+0. 3801 +213 +0. 504 +36 —0. 3470 --68
+.4014 4200 +. 540 +36 —.3402 +72
4. 4214 +188 +.576 +36 —.3330 +75
4402 +176 +. 612 435 —. 3255 +78
+.4578 4162 4. 647 +35 -. 3177 -4+81
+. 4740 +150 +.682 +-35 —. 3098 +84
4. 4800 +136 +.717 +34 —. 3012 +87
5026 +123 +. 751 +34 -—. 2925 +-89
+.5149 +109 785 433 —. 2836 +91
+85 +.818 +33 —. 2745 +93
+. 5353 +82 +, 851 +32 —. 2652 +94
4. 5435 <467 +. 833 +31 - +985
+. 5502 +54 +.914 +31 —. 2463 +97
+40 +. 045 +30 —. 2368 +-87
+. 5596 +-26 +.975 +30 —. 2269 +908
5622 +12 -+1. 005 +29 —.2171 +99
+. 5634 -1 +1.034 +29 —. 2072 +908
—-15 +1.063 +-28 —. 1974 +98
+. 5618 -28 +1.091 +-27° —. 1876 +908
-+. 5590 —42 +1. 118 +-28 —~. 1778 +968
+. 5548 —55 4 1. 144 +28 —. 1880 +96
-+. 5403 —68 +1.170 | +25 —.1584 +95
+. 5425 —81 +1.195 +24 —.14%9 +05
—93 +1.219 +23 -. 1394 +92
-+. 5251 —105 +1. 242 +23 —. 1302 +91

+. 5146 -117 +1. 285 +22 -. 1211 +89- |
+. 5029 —-129 +1.287 +21 -. 1122 +86
+. 4900 —141 +1.308 +20 -—.1038 +84
+-. 4759 —151 +1.328 +18 —. 0952 +82
—162 +1.347 +19 —.0870 +79
+. 4446 -172 +1. 368 +17 -—.0791 +76
4. 4274 ~181 +1.383 - 417 -.0715 +73
+. 4093 -191 +1. 400 +16 —. 0642 +70
+. 3902 —200 +1.416 +15 -. 0672 +66
-+. 3702 —208 -+1. 431 +13 —. 0506 +63
-+. 3494 —218 +1. 444 +13 —.0443 460
+.3278 —223 +1.457 +12 —. 0383 +55
+. 3055 —-230 +1. 469 <11 —~.0328 +51
+.2825 —237 +1.480 -+10 —.0277 +47
—~242 +1. 480 +10 —. 0230 +43
+. 2346 ~247 +1. 500 +8 —.0187 +39
2099 -252 +1. 508 +7 -.0148 +34
+. 1847 -256 +1. 515 +7 -.0114 +30
+.1591 -—259 +1.522 +6 —-.0084 | +25
+.1332 —263 +1.528 +4 —. 0059 421
+. 1069 —265 +1. 532 +3 —. 0038 +16
+. 0804 -267 +1. 535 +3 —. 0022 +12
+. 0537 —268 +1.53% +2 —. 0010 +7
—269 +1.540 0 —. 0003 +3

........ -- F1.540 |eecean..-o 0000 |..-..._-.




Blank page retained for pagination



APPENDIX.—MISCELLANEOUS TABLES

Table 12—DATA TO BE USED IN COMPUTING THE POTENTIAL OF THE HAYFORD ZONES
[Angular radil of zones based on radius of sphere=6,371.2 km]
Sine Cosine Tangent
Zone Outer radius oof zone g‘aﬂ;
A 9 in kil-
¢and 2 Logarithm Natural Logarithm Natural Logarithm Natural ometers
”
Ao cccceeaane 0.06474 91230 1 3. 49680 87574 | 0.00000 03139 12608 8 10. 00000 00000 1..00000 00000 3. 49680 87574 | 0.00000 03139 12606 8 0.002
0. 03237 45615 0 3.19577 87616 . 00000 01569 56303 4 10. 00000 00000 1. 00000 00000 3. 19677 87616 . 00000 01569 56303 4
) : JO 2, 20147 0182 5. 02828 76743 . 00001 06730 2863 10. 00000 00000 1. 00000 00000 5. 02828 76743 . 00001 06730 2863 . 068
1. 10073 5091 4.72725 76787 . 00000 53365 14314 10. 00000 00000 1. 00000 00000 4.72725 76787 . 00000 53365 14314
[ o Y 4, 20869 2995 5.30072 21139 . 00002 04043 1943 9.99999 99999 . 99909 99908 5.30072 21140 . 00002 04043 1944 . 130
2. 10434 6498 5. 00869 21183 .00001 02021 5972 10. 00000 00000 1. 00000 00000 5.00869 21183 . 00001 02021 5972
[ oSN 7. 44614 0146 5, 55750 65975 . 00003 60099 4976 9. 99999 09997 . 99909 09993 5. 55750 65978 . 00003 60900 4079 . 230
3.72307 45673 5. 25647 66020 . 00001 80499 7439 9. 99909 09999 . 99009 99998 5. 26647 66021 . 00001 80499 7489
) o 7T, 12. 30233 337 5. 77556 23579 . 00005 96433 9523 9. 90000 09991 . 99099 90080 5. 77556 23588 . 00005 96433 9536 .380
6. 15116 669 5. 47453 23625 . 00002 98216 9763 9. 99999 99997 . 99909 99993 5. 47453 23628 . 00002 98216 9765
Diecccaccccccanns 19. 10009 129 5,966863 07727 . 00000 26042 1886 9. 99999 09981 . 90909 99956 5. 06663 07746 . 00009 26042 1928 . 590
9. 55040 5643 5. 66560 07774 . 00004 63021 0047 9. 90990 99995 . 90099 99988 5. 66560 07779 . 00004 63021 0053
) ] P, 28. 16586 851 6. 13520 80120 .00013 65519 835 9. 99099 09960 . 90909 99908 6. 13529 80169 . 00013 63519 848 .870
14. 08293 425 6. 83426 80183 . 00006 82759 9192 9. 99999 99990 . 90909 99977 5. 83426 80193 . 00006 82759 9208
) 7 T 41, 43943 872 8.30208 87283 . 00020 00040 669 9.999090 99912 . 99000 99797 6. 30208 87371 . 00020 09040 710 1,280
20. 71971 038 6. 00195 87348 . 00010 04520 340 9. 99099 09978 . 90999 90949 6. 00195 87370 . 00010 04520 345
D .3 R, 54. 38926 332 6. 42108 80383 . 00026 36865 866 9. 00999 99849 . 90999 09652 6. 42108 80534 . 00026 36865 957 1. 680
27.10463 166 6. 12005 80464 . 00013 18432 944 9. 99009 90962 . 90009 99913 6. 12005 80502 . 00013 18432 956
’ ”
) o 1 14.13774 584 6. 65561 42346 . 00035 94290 260 9. 99999 99719 . 99999 09353 6. 56561 42627 . 00035 94299 502 2 200
0 37.06887 292 6. 25458 42460 . 00017 97149 664 9. 99999 99930 . 90999 99839 6. 25458 42530 . 00017 97149 693
[ ¢ J 1 53.95845 65 6.74232 14030 . 00055 24861 597 9. 99999 99337 . 90990 98473 6. 74232 14603 . 00055 24862 440 3.520
0 56.97922 82 0. 44129 14240 . 00027 62430 905 9. 99909 99834 . 99909 99618 6. 44129 14406 . 00027 62431 010
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Table 12,—DATA TO BE USED IN COMPUTING THE POTENTIAL OF THE HAYFORD ZONES—Continued
Angular radil of zones based on radius of sphere=6,371.2 km]
. Sine Cosine Tangent Outer
Zome Outer radius 00! zone ljadki%s
¢ and—- . in kil
nd3 Logarithm Natural Logarithm Natural Logarithm Natural ometers
’ "
) < R 2 49.64270 3 6.91510 90996 | 0. 00082 24509 363 9. 99999 68531 0. 90999 96618 | 6. 91511 01465 0.00082 24512 150 5. 240
1 2482135 114 6. 61408 00408 . 00041 12255 (33 9. 99999 99632 . 90999 99183 | 6.61408 00775 . 00041 12255 381
) GO 4 33.24129 91 7.12212 10813 . 00132 47108 13 9. 99999 96189 .99000 91228 | 7.12212 14624 . 00132 47119 76 8. 40
2 16.62064 95 6. 82100 11808 . 00088 23555 517 9. 99999 99047 . 99900 97806 | 6. 82100 12761
B 6 41.44456 26 7. 28920 01727 . 00194 62569 33 9. 99999 91775 . 99099 81061 7. 28020 09952 . 00194 62608 19 12. 400
3 20.72228 13 6. 98817 03826 . 00097 31289 274 9. 99900 07043 . 99909 05264 | 6. 98817 05883 .0C097 31293 883
) - S 10 03.64175 63 7. 46903 50807 . 00295 07742 21 9. 99999 81003 . 90909 56466 | 7.46993 78714 . 00295 (7870 67 18. 800
5 04.32087 81 7. 16890 64577 . 00147 53887 16 9. 99999 95273 . 90990 89116 | 7.16880 69304 . 00147 53603 22
) P, 15 3238737 13 7.65518 97704 . 00452 (3261 43 9. 99999 55629 . 90908 97833 7.65517 42075 . 00453 03723 26 28. 800
7 46.19368 58 7.35414 08840 . 00228 01688 44 9. 99009 88907 .90000 744358 | 7.35414 19933 . 00226 01746 17
M.l 31 43.62421 64 7.96514 99225 . 00022 88996 24 0. 90098 15042 .90006 74127 | 7.96516 84183 . 00922 92028 75 58. 800
15 51.81210 82 7.66412 45507 . 00451 44989 42 9. 99909 53761 . 99908 93532 | 7.66412 91746 .CO461 45480 72
D R 53 25.08158 9 8.19139 64794 . 01553 80487 4 9.99904 75676 .90087 92773 | 8. 10144 80118 . 01553 99247 6 99. 000
26 42 54079 4 7. 89037 95014 . 00776 92588 54 9. 99908 68923 . 99006 98188 | 7.80039 26991 . 00776 94933 47
-] ’ ”
0,C. & G.8...... 1 13 5 8.33282 64875 . 02151 92181 1 0. 99889 94200 . 90976 84340 | 8.33292 70666 .62152 42023 7 137. 100
0 36 59.8 8.03182 16352 .01076 02320 0 9. 99907 48567 . 99904 21072 | 8.03184 67785 . 01076 08549 8
O,, Cassinis_.._._.._. 1 11 40.96049 6 831910 88487 . 02085 01339 3 9. 99990 55785 .90978 26124 | 8 31920 32683 . 02085 46674 7 132, 850
0 35 50.45024 8 801810 24509 . 01042 56338 7 9. 99997 63962 . 99004 56518 | 8.01812 60607 . 01042 62002 2
1 20 58 8.41775 81728 .02616 72553 5 9.09985 12628 90085 75785 | 8.41750 €9097 .02617 62186 § 166:700
L0 T, 0«4 5% 8.11676 53580 . 01308 47478 5 9. 99996 28189 . 99901 43810 | 8.11630 25391 .01303 58831 2
18, iceiaae 1 41°13 8.46891 53996 . 02043 84811 7 9.90981 17333 . 99956 65939 | B 46910 36663 . 02945 12455 2- 188
0 5 38S 8.16793 24656 . 01472 08357 § 9. 99085 29383 .99989 16423 | 8. 16767 95272 . 01472 24309 8
) ¥ R 1 54 52 8. 52383 03211 .03340 71418 5 9.09075 75202 . 90944 18254 | 8. 52408 18009 . 03342 57992 8 U3
0 57 2 8. 22286 99368 . 01670 58022 8 9. 99903 93885 .99086 04467 | 8 22293 05483 . 01670 82339 8
18 . 211 8 8. 58380 94989 . 03835 38971 2 0. 99068 03386 . 09928 42184 | 8 58412 61625 . (03838 21379 9 244
1 05 58.5 8. 28285 94045 . 01818 04770 5 9. 99992 00987 . 99981 60373 | 8.28293 93057 .01918 40061 8
b 1. PRI 2 33 48 8. 65044 34937 . 04471 39970 4 9. 99956 54138 . 98899 98289 | 8.65087 80799 . 04475 87634 7 285
1 16 83 8.34052 21174 . 02236 25008 2 9. 99989 13306 . 90974 99258 | 8. 34963 07368 . 02236 81845 3
| £ 3 B 05 8. 72616 96115 .05323 16112 0 9. 99938 38172 . 90858 21927 | 8.72678 57943 .05330 71905 3 339
1 31 325 8. 42529 36069 . 02662 52446 ¢ 9. 99884 60088 . 99964 54851 8. 42544 75980 . 02663 46870 3
b & J R 4 19 13 8.87607 74217 .07533 16399 0 9. 99876 42109 . 99715 85351 8.87821 32108 . 07554 63020 6 480
2 09 3685 8. 57625 81535 . 03769 26050 2 9. 99969 12725 . 99928 93813 | 8.57656 48810 .03771 94091 3
120 Ll 5 48 34 9. 00277 70280 . 10064 14831 9. 09778 93645 . 99492 27567 | 9.00408 76635 . 10115 50720 642
2 53 17 8. 70229 89880 . 05038 47360 7 9. 99944 80444 . 90872 98825 | 8.70285 09436 . (05044 88119 9
) 3 R 7 51 30 9. 13584 53622 . 13672 41909 9. 99590 23368 . 99060 91538 | 9.13904 30254 . 13802 03185 874
3 55 45 8. 83583 73659 . 06852 31573 7 9. 98897 80006 . 99764 95261 8.83685 93853 . 068638 45987 3
10 oo 10 44 9. 27006 88702 | . .18623 82449 9.99233 45985 . 98250 46138 | 9.27773 42717 . 18955 45754 1,194
5 22 8. 97004 67690 . 09352 01029 5 9. 99809 21055 . 99561 65461 8.97285 46635 . 09394 08885 0
L P, 14 09 9. 38821 01026 . 24446 12919 9. 88661 90560 . 96965 90518 [ 9.40150 10466 . 25211 05855 1,573
7 04 30 9. 00049 95766 . 12316 84785 9. 99668 05303 .99238_ 57747 | 9.09381 90483 . 12411 35067
- SR 2 4 9. 54802 40384 . 35320 27192 9. 97108 55236 .93554 68129 | 9 57685 85148 37753 61257 2,300
10 20 36 9. 25410 72008 . 17951 76692 9. 9928R 638420 . 98375 47491 9. 26122 03588 . 18248 21373
T et 28 41 9. 65230 35097 . 44905 91084 9.95100 55543 . 89350 20521 9. 70120 79554 . 50258 31864 2,967
13 20 30 9. 36315 56218 . 23075 73919 9. 98811 78922 .97301 12186 | 9.37503 77296 . 23715 79729
[ J . 35 58 9. 76887 07126 . 58731 44858 9. 90814 11022 . 80035 88170 | 9.86072 96104 . 72565 3,999
17 59 9. 48959 33643 . 30874 03302 9. 97824 73527 .95114 63655 | 9.61134 60116 . 32459 81285
L J 51 04 9. 89001 13118 . TT787 76827 9. 79824 70370 . 62841 57149 | 10.09268 42748 1. 23783 93225 5,679
25 32 9. 63451 36715 . 43103 61268 9. 95536 76446 .90233 46704 | ©.67914 60269 . 47768 98648
L R 72 13 9. 97873 65125 . 95221 82756 9. 48489 50965 . 30541 83288 | 10, 49384 14160 3.11775 00198 8,030
36 06 30 9. 77034 66616 . 58931 38685 9. 90735 98552 .80700 41802 | 9.86298 63063 . 72043 53500
f: SN 105 48 9. 98327 34740 . 96221 79935 9. 43501 61360 n —. 27228 02470 | 10. 54825 73380 n |—3. 53392 50790 11,765
52 54 9. 90177 63044 . 78758 3u288 9. 78046 70839 . 60320 79877 | 10. 12130 93106 1. 32223 70145
b 2, 150 58 9. 68648 16097 . 48582 69581 9. 04153 87683 n —.87405 50138 | 0.74494 28414 n | —. 55583 10082 16, 784
75 28 9. 98587 61700 . 96800 18114 9. 30957 54441 . 25094 32071 | 10. 58630 07259 3.85745 37342
D IR 180 —® - 00000 00000 10. 00000 00000 n —1. 00000 00000 e . 00000 00000 20,016
90 10.00000 00000 1.00000 00000 — . 00000 00000 + = E

Log 6,371.2=23.80422 12383 47316,

The characteristics of all logarithms in the above table have been increased by 10.

021
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Table 13.—LOGARITHMS OF COEFFICIENTS OF POWER SERIES FOR
POTENTIAL OF HAYFORD ZONES

Outer radius Outer radius Outer radius Outer radtus
Zone K Zone L Zone M Zone N .
7.16890 64577-10 7.35414 08840-10 7. 66412 45507-10 7.89037 95014-10
7.04306 772-10 7.22920 214-10 7. 53918 581-10 7.76544 085-10
1. 45088 513 1. 26565 455 . 95569 196 . 72048 781
1.02401 262 . 83667 693 . 52668 623 . 30341 422
5.68710 25 n 5 13140 17 4.20146 48 n 3.52273 36 n
5. 30689 13 4,75119 05 3.82125 36 3.14252 24
-| 10.30008 7 9.37380 1 7.82305 1 6. 69262 5
10. 41816 8 n 9.49199 3 n 7.94206 3 n 6.81076 0 n
-] 15.04682 n 13.75027 n 11.58030 » 9. 99630 n
| 15.39911 14. 10246 11.93254 10. 34865
19. 86499 18. 19784 15. 40782 13. 37109
Outer radius Outer radius Outer radius Outer radius
Zone Oy Zone O Zone Oy Zone 18
(Cassinis) (C.&G. 8

8.01810 24569-10

8.03182 16352 10
7. 90688 290-

8.11876 53580-10

8.16703 24656-10

7.89316 372-10 10 7.99182 662-10 8, 04299 37256-10
. 60182 789 . 58811 795 . 50324 641 .45213 854
. 17567 036 . 16194 810 . 07698 031 . 02579 344
3.13960 70 n 3. 09845 57 n 2.84367 2570 2.69021 06 n
2. 75939 58 2.71824 45 2.46346 13 2.30099 94
6.05394 8 5. 98534 2 6. 56055 2 5.30465 7
6.17211 0n 6.10350 9 n 6567875 1n 5.42288 2 n
9.10200 n 9.00593 n 8.41103 n 8.05262 n
9. 45448 9. 35843 8. 76369 . 40541
12. 22106 12. 09752 11. 33242 10. 87141
Outer radius Outer radius Outer radius Outer radius
Zone 17 Zone 16 Zone 15 Zone 14
| 2T 8. 22286 99368-10 8. 28285 94045-10 8.34952 21174-10 | 8.42529 36069-10
Log By el 8. 09793 120-10 8.15792 066-10 8.22458 338-10 8.30035 487-10
Log By oo . 39728 228 33740 841 . 27091 770 19541 779
LOg Btrccaoeee 9. 97082 887-10 9. 91080 083-10 9. 84408 067-10 0. 76821 844-10
Log Bs. - ceeceeeeeeaae 2.52545 25 n 2.34556 10 » 2.14568 75 n 1.91855 38 n
) 773 - 2. 14524 13 1.96534 98 1. 76547 63 1.53834 26
Log Broeeceoo ... 5. 02088 8 4.72082 5 4.39634 0 4.01720 8
Log Bg.w ool .. 5.14814 9 n 4.84813 81 4.51472 9 n 413571 9 n
Log By.ceooo .. 7.66773 n 7.24734 n 6.78001 n 6.24852 n
LOg Bigooomcaoeeon . 02069 7. 60054 7.13350 6. 60263
g - T 10. 37630 9. 83542 9. 23395 8. 54978
Outer radius Outer radius Outer radius Outer radius
Zone 13 Zone 12 Zone 11 Zone 10
8. 57625 61535-10 8. 70229 89880-10 8, 83583 73859-10 8.97004 67690-10
8.45131 741-10 8. 57736 025~10 8. 71089 86259-10 8. 84600 80290-10
. 04537 972 9. 92078 477-10 9. 79002 629-10 9. 660090 223-10
9. 61694 642~10 . 9.49041 713-10 9. 35593 866~-10 9 21905 747-10
1.46628 11 n 1.0891% 41 m .69033 88 n .28841 41 n
1. 08606 99 . 70800 31012 76 9. 90820 29-10
2.62977 3 1,95920 7 1.27815 0
2.74935 8 n 2.08008 1 n 1.40151 1 n
4.20980 n 3.35338 n 2.38502 n
4.65917 3.71808 2.76320
6. 03627 4.80938 3.54326
Outer radius Outer radius Outer radius Outer radius
Zone 9 ng 8 Zone 7 Zone 6
) .- 3 - S 9. 09049 85766-10 9. 25410 72008-10 9.36315 56218-10 9. 48959 33843-10
9. 12016 846-10 9. 23821 688-10 9. 36465 462-10
9. 40576 139-10 9. 32099 637-10 9. 23842 346-10
8.92548 651-10 8. 80690 019-10 8. 66072 137-10
) 7,73 - N 9 93501 11-10n 9.45735 19-10 2 9.144985 22-10 n 8, 79076 27-10
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Table 13.—LOGARITHMS OF COEFFICIENTS OF POWER SERIES FOR

POTENTIAL OF HAYFORD ZONES—Continued

Outer radius Outer radius Outer radius Outer radius
Zone 9—Contd. Zone 8—Contd. Zone 7—Contd. | Zone 6—Contd.
LOg Btacaoooccaaiaaas 9. 55470 99-10 9.07714 07-10 8.76474 10-10 8.41055 15-10
.67136 3 9. 82751 8-10 9. 24640 0-10 8. 52572 7-10
70884 8 n 9.96712 2-10n 9. 40361 5-10 8.72088 6-10n
1.51025 n .24875 n 9.20260-10 n 6.37373-10 0
1. 90996 . 71914 9. 89480-10 8. 86703-10
2.37767 . 55387 9.05361-10 1 8.77612-10 »
Outer radius Outer radius Outer radins Outer radius
Zone 5 Zone 4 Zone 3 Zone 2

9. 63451 36715-10
9. 50957 493-10
9. 17766 868-10
8.47004 165-10
8.39340 78-10 n

8.01319 66-10
7. 47023 9-10
7.88881 3-107
7. 60860-10

7. 34555-10
7.68353-10 n

9.77034 66616-10
9. 64540 792-10
9. 15947 072-10
8.23819 308-10
8.00752 83-10 n

7.62731 713-10
6.83906 2-10n
6.83489 7-10m
6. 86347-10

6. 48786-10 n
5.60182-10 n

9.00177 63944-10
9. 77683 765-10
9.18166 955-10
7.85297 781-10
7.51308 217-10 n

7.13287 097-10
6. 68871 6-10
6.11965 5-10
4.97438-10n
5.27034-10 n
5.21125-10

9. 98587 61700-10
9. 86093 743-10
9. 21496 093-10
7.00709 475-10
6.61639 07-10n

6. 23817 95-10
5.86072 210 n

For zone 1, B)=+1, By=3, Bi=1$, and the remaining coefficients, By, etc., are zero.

Table 14.—LOGARITHMS OF —LEAND R=l+§‘g, AND NUMERICAL

VALUES OF 4a?|B,|=h!R

Log R
h 4a?| Bo}
h Logg (r=1+2 (?R)
a
km
10.0 7.19577 87617-10 0. 00045 42 100. 10464
9.6 7. 17350 23669-10 0. 00043 15 90. 33971
9.0 7. 15002 12711-10 0. 00040 88 81.07628
8.5 7. 12519 76874-10 0. 00038 61 72. 31426
8.0 7. 09886 87486-10 0. 00036 34 64. 05357
7.5 7. 07084 00250-10 0. 00034 07 56. 29414
7.0 7. 04087 68017-10 0. 00031 80 49. 03589
8.5 7.00869 21183-10 0. 00029 53 42. 27874
6.0 6. 97393 00120-10 0. 00027 26 36.02260
5.5 6.93614 14511-10 0. 00024 98 30. 25741
5.0 6.89474 87660-10 0. 00022 72 25. 01308
4.5 6. 84899 12754-10 0. 00020 44 20. 25954
4.0 6. 79783 8753010 0.00018 17 16. 00670
3.5 6. 73984 68060-10 0.00015 90 12. 25449
3.0 6. 67200 0016410 0. 00013 63 9. 00283
2.5 6. 59371 87703-10 0. 00011 38 6. 25163
2.0 6. 40680 87573-10 0. 00009 09 4. 00084
| ] 6.37187 00207-10 0. 00006 82 2. 25035
1.0 6. 19577 87617-10 0. 00004 54 1. 00010
.9, 6. 15002 12711-10 0. 00004 09 . 81008
.8 6. 00886 87486-10 0. 00003 64 . 64005
.7 6. 04087 68017-10 0. 060003 18 . 49004
.8 5. 97383 00120-10 0.00002 73 . 36002
.5 5.89474 87660-10 0. 060002 27 . 25001
.4 5. 79783 87530-10 0. 00001 82 . 16001
.3 6. 67290 00164-10 0. 00001 36 . 03000
.2 5. 49680 87573-10 0. 60000 91 . 04000
.1 5. 18577 87617-10 0. 00000 45 . 01000
-1 5.19577 87617-10 » 9. 99999 65 . 01000
-2 5.49680 8757310 1 9. 99999 09 . 04000
-.3 5. 67290 00164~10 B 0. 99908 64 . 05000
-.4 5. 79783 87530-10 n 9. 60998 18 . 15939
-.5 5. 89474 87660-10 n 9.99997 73 . 24399
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Table 14.—LOGARITHMS OF

h
a

U. 8. COAST AND GEODETIC SURVEY

AND R=1+3 2 AND

VALUES OF 4a?|By|=h*R—Continued

NUMERICAL

Log R

ok 401} By
A Log 2 (R=1+2_") (hR)
3a
km
—0.68 5.97333 $G1z0-i0n | 9.99997 27 0 35998
-7 6. 04087 68017-10 n 9, 99996 82 . 48996
-.8 6. 00886 87486-10 9. 99996 36 .83905
-9 6.15002 12711-10 n 9. 99995 91 . 80992
-1.0 6. 19577 8761710 n 9. 99995 46 . 99990
-1.5 6. 37187 00207-10 n. 9.99003 18 2.24965
—-2.0 6. 40680 87573-10 n 9. 99990 91 3.99916
-2.5 6. 59371 87703-10n 9. 99988 64 6. 24837
-3.0 6.67290 00164-10 n 9. 99086 36 8.99717
3.5 6. 73984 68060-10 n 9. 99984 09 12. 24551
—4.0 6. 79783 87530-10 9. 99981 82 15. 99330
—4.5 6. 84899 12754-10 n 9. 99979 55 20. 24046
-5.0 8.89474 87660-10 n 9, 99977 27 24, 98692
=55 6.903614 14511-10 9. 99975 00 30. 23259
-6.0 6. 97393 00120-10 n 9.99972 73 35. 97740
-6.5 7.00%69 21183-10 n 9, 99970 45 42. 22126
-7.0 7. 04087 68017-10 n 9, 99968 18 48. 96411
-7.5 7.07084 00250-10 n 9. 99965 90 56. 20586
—8.0 7. 09886 87486-10 n 9. 99963 63 83. 94643
—8.5 7.12519 76874-10 n 9. 99961 36 7218574
—9.0 7.15002 12711-10 n 9. 09959 08 80. 92372
—-9.5 7.17350 2366910 n 9, 99956 81 90. 16029
-10.0 7.19577 87617-10 n 9. 99954 53 99. 89536
—-10.5 7.21696 80607-10 n 9, 99952 26 110. 12887
—11.0 7.23717 14468-10 n 9. 99949 98 120. 86073
~11.5 7.25647 66020-10 n 9. 99047 71 132, 09086
-12.0 7.27496 00077-10n 9. 99945 43 143. 81919
-12.5 7.20268 87747-10 9. 99943 18 156. 04563
-13.0 7.30072 21140-10 n 9. 99940 88 168. 77011
-~13.5 7.32611 25301-10 nn 9. 99938 61 181. 99255
—14.0 7.34190 67973-10 n 9. 99936 33 195. 71287
—-14.5 7.35714 67639-10 n 9. 99934 08 209. 63100
~—15.0 7.37187 00207-10 n 9.99931 78 224, 64685
-80 8.09886 87486-10 n 9.09634 92 6, 346. 4256
-82 8. 10959 26140-10 n 9. 99625 76 6, 666. 3062
-84 8. 12005 80477-10 n. 9. 99616 59 6, 993. 9309
—86 8, 13027 72129-10 n. 9. 99607 42 7, 320, 4447
—88 8. 14026 14338-10 n 9. 99598 24 7,672. 6925
—00 8.15002 12711-10 n 9. 99589 07" 8,023. 7192
—92 8. 15956 65890-10 n. 9. 99579 90 8, 382, 5200
-—04 8. 16890 66153-10 n 9. 99570 72 8, 749. 0897
—-96 8. 17804 99947-10 n 9. 99561 54 -9,123.4234
—~98 8. 18700 48373-10 n 9. 99552 36 9, 505. 5160
—~100 8.19577 87617-10 n 9. 99543 17 9, 895. 3625
-—102 8. 20437 89334-10 n 9, 99533 98 10, 292. 9578
—104 8. 21281 21010-10 n 9. 98524 80 10, 698. 2070
~—106 8. 22108 46269~10 n 9. 99515 61 11, 111. 3750
—108 8. 22020 25171-10 n 9. 99506 42 11, 532. 1868
—110 8.23717 14468-10n 9, 99497 22 11, 960. 7274
—112 8. 24499 67843-10 1 9. 99488 03 12, 396. 9918
—114 8. 25268 36130-10 n 9.99478 83 12, 840. 9749
—116 8. 26023 67509-10 n 9. 99469 63 13, 292, 6717
—~118 8. 26766 07690-10 n. 9. 99460 43 13,752. 0772
-120 8. 27496 00077-10 n 9. 99451 23 14, 219, 1863
-122 8. 28213 85923-10 n 9.99442 02 14, 693. 9941
—-124 8. 28920 04468-10 n 9, 99432 81 15, 176. 4956
—126 8. 20614 93068-10 n 9. 99423 60 15, 666. 6856
—128 8. 30208 87313-10 n. 9. 99414 39 186, 164, 5592
—130 8.30972 21140-10 n 9. 99405 18 16, 670. 1113

2=6,371.2 kilometers.

Log a=3.80122 12333 47318.

Colog a=6.19577 87614 52684-10.
Ths results obtained by the approximate formula (10), p. 7, must be increased by the appropriate values
of4a3{ B, in the fourth column of ths table on this page, in order to make the results of that formula com-

parablewith those obtained by means of the other more exact formulas (2, 8, and 9, pp. 4, 6, and 7).
The characteristics of Log R for negative values of A have been increased by 10.
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Table 15.—POWERS OF ﬂ

1
[ == 000015 69563 03365 14314 4]
A By By B\ iy Ay
- 3 - - . - - -
A 2x10 (a) %108 (a) X109 (a) X101 (a) X101 (a) X104
km
1| 0. 15605 63033 65]0. 02463 52811 6605(0. 00386 césze 64|  0.60680 70781 30] 0.09525 6322 0.01495 1080
2| 31391 26067 30| . 09854 11246 64 | .0303 3301 9.71035 3250 | 3048202 | .95685
3| 47086 89100 05| (22171 75304 94 | .10430 9802 | 49.15868 3329 | 23.147 10,90
4| 627R2 52134 61 (30416 44088 57 | (24746 6411 | 18538365 2001 | 07,542 6124
5| 78478 15168 26| 061688 20201 51 | (48333 2833 | 870.31067 3831  |207.676 233, 61
6| 194173 78201 91 (88687 01219 78 | .83510 0135 | 78633361 3257  [740. 713 597, 56

From the values of the powers of 2 when A=1, in line 1, the_values of the corresponding powers of h for
any value of A may be easily found. For example, if h=~12 to find (h) In thiscase(h) =(— 12)’( )

or— 1728000386 6628 64X 10-9= —6.68150 308X10~. Observe also that (—12)} (1) =—8 (6) =—8X0.83510-
9135510-0= —8.68169 308X 102,

Table 16.—CONVERSION TABLES, FATHOMS AND FEET TO
KILOMETERS

.Fathoms 1 terms of kilometers

Fathoms 0 100 200 300 400 500 600 700 800 900

1.3716 | 14021 | 14328 | 1. 1. 4935
1.6764 | 1:7069 | 1.7374 | 1.7878 | 1.7983
1.9812 | 2.0117 | 2.0422 | 2 2.1031

5.0292 | 5.0597 | 5.0902 | 51207 | &.1511
5.3340 | 5.3645 | 5.3950 | 5.4255 | &.

5.6388 | 5.6693 | 5.6998 | 6. 7303 | 5.7607
5.9436 | 5.9741 | 6.0046 | 6.0351 | 6.0655
6.2484 | 6.2789 | 6.3094 3399 | 6.3703
6.5532 | 6.5837 | 6.6142 | 6.6447 | 6.6751
6.?5&) 6.8885 | 6.0100 | 4.9495 | 6.9799
7.1628 | 7.1833 | 7.2238 | 7.2543 | 7.2847
7.4676 | 7.4981 | 7.5286 | 7.6601 | 7.5885
7.7724 | 7.8020 | 7.8334 | 7.8639 | 7.8043
8.0772 | 81077 | 8.1382 | 8.1687 | 8 1991
8.3820 | 8.4125 4430 | 8.4735 | 8.5039
8.6868 | 8.7173 | 8.7478 | 8.7783 | 8.8087
8.9916 | 0.0221 | 9.0526 | 9.0831 | 0.1133
9.2964 | 9.3269 { 9.3574 | 0.3870 | 0.4153
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