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Let AA in Fig. 1 be the plane of the earth’s surface, the gravity
anomalies along which are known from point to point, and BB another
plane which is at a depth d from the surface, and on which are distributed
the surface densities responsible for these gravity anomalies. Assume
further that the surface den-
sities along BB, and conse- 0 969 ——sx
quently the gravity anomalies A A
along AA, do not change in
the direction that extends from

+ oo t0 — oo perpendicularly to d

the plane of this paper, so that )

they can be expressed by p (v) B B
and dg(x) respectively, x and 0 —Y4 Y

y being the abscissae along AA Fig. 1.

and BB, with line OO as the
‘common origin. It was shown in the preceding paper® that if
P (Y) = paCOSTY ,
then
dg(x) = 27k’p,e " cosnx .

The horizontal component of attraction due to the same mass is given by
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Putting P=yY—x,

we get A
& PP+ d?

+oo
v 21;8 peosn(p+a) ;
v |

—0o0

1) C. Tsusor and T. FucHIDA, Bull. Earthq. Res. Inst., 15 (1937), 636.
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making use of the integrals
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The deflection of the vertical 4¢ at x=«a is given by
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The height of the geoid 1 at x=2a relative to that at x=x, is obtained
by integrating the above expression with respect to x from z, to z,
thus

h=— S dbdz
—_— 27[ kz‘()”

“ng

ecosnx—hy, .

Comparing this expression with that for Jg, we see that h and 4dg are
in phase with each other, a positive gravity anomaly being associated
with up-warping of the geoid and a negative anomaly with down-warp-
ing. . ‘
If we omit the &, in the expression for h, which is a constant and
combine it with that for 4g, we get

h= dg .
ng

It is to be noted that % can be calculated from 4g with the aid of this
expression without any previous knowledge of the depth of the subter-
ranean mass p(y).
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Since
n=&1 ,
RH
we have
hetu 49
27 g
If, for instance, we put
2,=100km ,
| 4g | = 0.100 gal ,
then we get
. .
(h=20%01. y70cm.
2r x 10

The above relation between % and dg can be extended to more gen-
eral and complicated cases in which there is more than one harmanic
component. Thus, if

dg(x) =>"A,cosnx+>B,sinnzx ,
then

h=_2 {Zéﬁt cosnx + Zﬁsinnx} ,
27g n T

where a is the extent of the range in which 4g is expressed in the Fou-
rier series. It is not necessary that all the harmonic components of
dg should be due to the mass at one and the same depth, the only
requirement being that each component shall be due to the mass that
is respectively horizontal. :

Because each of the Fourier coefficients for & is » times smaller
than the corresponding one for 4g, the relative variation in the height
of the geoid will be much smaller than that in Jg.

The gravity anomalies found by Vening Meinesz along his profile
No. 21 have already been discussed in the preceding paper. Utilizing
the Fourier coefficients for dg calculated in that paper, those for i were
found to be as follows:

n ’ sin ‘ cos n l sin ‘ cos n l sin ‘ cos
1 42-6 44-6 4 19 —1-0 7 —0'1 —0-2
2 —11:5 73 5 0-4 09 8 0-1 01
3 — 23 —4-5 6 —04 0-3
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The form of the geoid along this profile, which was obtained by syn-
thesis of the harmonic components given in the table, is shown in Fig. 2.
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Fig. 2.

It is hoped that the method here proposed, which corresponds to
that of Stokes, except that the latter applies to spherical surfaces, will
find many applications in practical problems.
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