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The most suitable formula for the gravity values in Japan® exclud-
ing Tyosen, that in 1933 C. Tsuboi® determined, was however, revised in
1935 From the coefficient to sin?¢ in Tsuboi’s formula, it was found

that the value of the “flatness”, deduced as °=3;

> was smaller than

those given by Helmert, Hayford, etc. This particular form of the-
earth is believed to be due to local anomalies in the mode of distribu-
tion of gravity values in Japan.

In these circumstances the writer decided to study the form of the
geoid in other localities mear Japan, for which purpose the gravity
values in Tyosen (Korea) were investigated.

In order to determine the formula for the grav1ty distribution in
Tyosen, the equation

7 =0.(1+ B sin%p — 0000007 sin?2¢) 1)
was used. In Tsuboi’s case, the formula used has the form

r=9.(1+psin’y).

For convenience in comparing the result obtained from the data in
Tyosen with those in Japan, the formula for normal gravity in Japan
was redetermined with the equation (1).

The constants in the redetermined formula for gravity distribution
in Japan were almost the same as those given by C. Tsuboi. The
gravity values were measured at 122 stations in Japan® and at 23 sta-
tions in Tyosen.” The reduced values of gravity 9o and g at these
stations were used as data for the present calculation. . ‘

Comm. by N. Miyabe..
1) By “Japan”, in this paper, is meant that region including Honsyl, Sikoku,
Kytsii, and Hokkaido, i.e. the main islands.of Japan.
2) C. Tsugol, Bull. Earthq. Res. Inst., 11 (1934), 632.
3) C. TsuBol, Bull. Earthq. Res. Inst., 13 (1935), 555.
4), 5) Data from “Rikwa Nenpyd”, (1930), 311.
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From the coefficients of the terms of sin?¢ and sin‘¢ in the above
expressions, the flatness was determined for both cases, Japan and Tyo-
sen, separately, by means of the formula®

=D Pl pefer L C0)1L 2 (72465 +0:000028) + o (2)
2 9. 2 g, 21 .

The flatness thus determined is, however, that of an imaginary
earth, the gravity wvalues of whose latitudes are the same for corres-
ponding latitudes in Japan or Tyosen.

In calculating the flatness, since the value of the equatorial radius
a, as worked out by Bessel and Kleins was used, the value of the flat-
ness from different values of the equatorial radii were almost the same.

. The results of the calculations are summarized in Table I subjoined,
the expressions for the gravity distribution in Japan and in Tyosen being
shown graphically in Fig. 1.

Table I.
ge ] 1/ T |zl
X, min. mean.
Helmert (1901) [978-030 ‘0;005302 2983
Tsuboi (1933) [977-981 0:005562 322 +0-154, —0-106, —0-008 4:338

(Bouguer)

Tsuboi (1935) (977998 0:019/0-005538-:0-000058 319-5:£5-4|+0-161, —0-111, +0-035

(Free atr)
Bessel; Kleins| \
. L0, . . . . . —0 . .
; {Bouguer 977991 0-0280:0055494:0-00007 8| 321 8:’1:%2 +0-155. —0-105, +0-006, 5-324
apan
\Fr. air 3224, 22

977-998-:0-0380:0055550-000078 b8l +0-161, —0-113, +0-012] 4-250

. 0540+ 0 578, 77 . —0055, +0- :
[Bouguerm 242:£0-054,0-0047722 0-000140 L g.3|+0:038, —0:055, +0:001| 0-481

Ty5senlr .
'r. air : -0, 1-
' l078-131+0-032/0005107 = 0-000082| 282 0 L2|+004a, —0037, +0000] 0-236

The expression adopted of the Normal gravity for Tydsen, is—
. 7=978131(1+0-005107 sin®¢—0-000007 sin®2¢).

Thus, as was expected, the flatness calculated from the data of
gravity values in Japan approaches very closely the value. already
worked out by C. TSUBOI, whereas the flatness from gravity values in

6) F. R. HELMERT, ‘“Thcorien der Héheren Geodisie”, Bd. II, (1884), S. 83.
7) F. R. HELMERT, ‘‘Theorien der Hileren Geodisie, Bd.r I, (1830), S. 18, 38.
Bd. II, (1884), S. 84.
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Fig. 1. Equations of normal gravity in Tydsen and in J apan.

Tyosen is larger, i.e. the value of 1/¢ is about 59 smaller than those
given by Helmert and Hayford. Such abnormal values of flatness may
be regarded as representing the local anomalies in the mode of distri-
bution of gravity in the neighbourhood of Japan and Tydsen.
From the foregoing results, the following points are noticed:
(1) The difference in the inclination of the curves in Fig. 1, i.e.
the coefficients of the term of sin’?¢, deduced from the data of g,
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and g, in Japan is very small, whereas the difference deduced
from the data in Tyosen is clearly larger. This may not be due
mereély to insufficient Tyosen data. :

(2) The lower end of the curve, showing the gravity distribution in
Tyosen, i.e. in the southern part of Tyosen, coincides with the
curve showing the gravity distribution in Japan, while the upper
part of the curve coincides with Helmert’s curve.

This latter fact may be connected either with the distribution of gravita-

tional.anomalies, or with the subterranean distribu-

: tion of excessive or defective mass.

° . The gravitational anomalies, i.e. the Bouguer
";’ - anomalies, in Tyosen are in negative correlation with
* the heights, as shown in Fig. 2.

10 . The approximate linear relation between Jg; and
the height H is expressed by Jg,=—KH, where H
° is given in c.g.s. units. The coefficient K amounts
o to 1x10-5 approximately. From

.

this correlation, it may be said that
. the topographical irregularities in
Tyosen are as a whole compensated
isostatically. This value of coefficient
K approximately equals that expected

.
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Fig. 2. Relation between the Bouguer anomalies and the topographic
heights in TyJsen.

‘from mass distribution when the crust is in isostatic equilibrium.®

8) When sial crust of thickness %, resting on the sima layer, is in isostatic
equilibrium, the height of the surface above sea level being H, we get

h=(1——,p—_——)H ,

where p and o/ are respectively the densities of the sial and sima layers
Moreover, the gravity anomaly dg; due to defective or excessive density 4o in
the sial crust of thickness & is given by

dgy= =2k doh=— 2k sdp(1+ P )H .
Whence o 0 ’
K=2ﬂk‘dﬂ(1+m
Evaluating constants, i.e. . 2m=628 kK =6'65X10"% c.g.s.

40=0-3 - p=27 ‘ 0/=3-0,
we have K=1-2xX10"% (c.g.s.)



Part 2.1  Most Suitable Formula for Gravity Values in Tyoseﬁ, Japan. 427

The geographical distribution of 4g;, the Bouguer anomalies, in
Tyosen is shown in Fig. 3. The negative values of Jg; are, as shown,
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Fig. 3. Distribution of Ag; in Tydsen.

keing larger in the rorthern part, where the surface of the earth is
generally higher than the southern regions.
This may be a cause for the smallness of the value of ~1/¢ calcu-
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lated above. The subject will be discussed more fully in due course.
In conclusion, the writer wishes to express his cordial thanks to
Dr. Naomi Miyabe for various valuable suggestions.
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