12. A Note on the Results of the Repeated Precise
Levellings across the It6 Earthquake Area.

By Chiji TSUBOI,

Earthquake Research Institute.

(Read March 17, 1931.—Received March 20, 1931.)

Since February of 1930, an abnormally abundant number of weak
earthquakes have taken place in a region near Itd on the east coast of
the Idu Peninsula. This seismic activity lasted till the end of May of
the same year. There were irregular fluctuations in the daily numbers
of the earthquakes during this period. Generally speaking, however,
there were two conspicuous maxima in them, the one in the middle of
March and the other in the middle of May. The Itd earthquakes which
were recorded during this period by a seismograph at Misaki, some
50 km. ENE of Tto, were no less than 6,000 in number. This rather
anusual seismic activity seemed to have quited down until the middle of
November of the same year when there happened to occur another
earthquake swarm. According to the seismometric observations by N.
Nasu of our Institute, most of these earthquakes originated from a region
some 10 km. N of Ito and it would seem that this seismic activity was an
apparently independent one from that of the former It0 earthquake
swarms. On Nov. 26th, 1930, on the other hand, a destructive earthquake
oceurred in the northern part of the Idu Peninsula. The causal relations
between these three seismic activities are not yet clear.

With the hope of obtaining, if possible, some information regarding
the change of land levels connected with these seismic activities, precise
levellings have been carried out three times in 1930 along the eastern
coast of the peninsula across the Itd seismic area by the Land Survey
Department of the Imperial Army. The levelling route meassured was
from B.M. 9328 to B. M. 9344 and is shown in Fig. 1. The results of
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these measurements, when combined with former levellings of 1903 and
1923, indicate the mode of successive changes of land levels in the region

now in question.

IIT, IV and V in chronological order.

These five measurements will be referred to as I, 11,
" The tlme of the 1espect1v

measurements arc as follows :

I
II
11T
IV

1903
< Kwantd Earthquake

1923
1930 April
Ito Earthquake Swarms

1930 November
< Idu Earthquake

1930 December
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The changes of heights of bench marks between successive two surveys
are shown in Table I. These values have already been published
elsewhere.” ‘

Table 1.
B. 2L 1I-1 » 111-11 1V-111 VI-V
U . s _
9328 assumed to — —_ —_
be stationary
mim. mm. mm. mim.
9329 — 23:6 — 36 + 63 — 21-6
9330 + 97:6 — 49 + 56 + 91
9331 + 67-1 — 105 + 215 + 174
- 9332 + 61-6 + 1.7 + 356 + 269
9333 + 41-1 + 10-6 + 594 + 27.2
9334 — + 339 + 81.0 + 250
9335 + 28 + 72:6 + 102:3 ‘ + 13:6
9336 0 + 93-8 + 1181 + 68
9337 — 195 + 969 + 122:1 + 43
9338 — 344 + 74-8 + 881 — 25
9339 — 59-8 + 475 + 56-1 — 07
9340 - 535 + 215 + 318 — 45
9341 C— 482 + 57 + 60 - 80
9342 — 422 — 73 — 115 — &0
9343 —311 —11-8 - 178 —101
9344 — 24.7 — 265 - 214 — 145

1) Bull. Earthq. Res. Inst., 8 (1930), 375.
EARTIQUAKE RESEABCH INSTITUTE, Proc. Imp. Acad., 6 (1930), 399.
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The successive changes of heights of the bench marks are graphically
shown in Fig.2. The remarkable upheaval of B.M. 9337 between
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II and III, III and IV is at once apparent, and this is no doubt
connected with the occurrence of the Ito earthquake swarms. The
curves IIT-IT and IV-III are remarkably similar in their forms and
thus it is clear that a movement of the same mode was taking place in
this distriet during these two periods. But if we compare the two curves
in some detail, there is found a little difference between them. The
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chief difference is one in the curvatures of the curves in the northern
part of the curves. It is concave upward in the carve III-1I while it is
convex upward in the curve IV-III. How these two curves arc similar
in one part and is not similar in the other is to be seen in Fig. 3 in which
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the vertical displacements of the bench marks in the period III-II are
taken in abscissa and those in the period IV-III in ordinate. If the
curves are exactly similar in their forms, the points in the figure should
have to lie on one straight line passing the origin of the axes. In our
case, we have points 9335, 9334, 9333, 9332, 9331, 9330, 9329 which do not
lie on this straight line. These points correspond to the vertical move-
ments of the bench marks on the northern part of the levelling route.
On the other hand, in the southern part of the route, the similarity of
the two curves is almost exact. The maximum elevations in these curves
are 96-9 mm and 122-1 mm respectively, the ratio hetween them being
approximately 0-8. For the purpose of making distinct the difference of
the two curves, the values in curve III-II were divided by 0-8 and
subtracted from the corresponding values of curve I'V-IIL.
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Table II.

1V-111 (I11-11) +-0-8 Dif.

mm mm mm

00 00 0-0
+ 63 - 43 + 108
+ 56 - 61 + 117
+ 216 — 131 + 247
+ 356 + 21 + 335
+ 594 + 132 + 462
+ 81.0 + 424 + 386
+102:3 + 908 + 115
+ 1181 +4- 117:2 + 09
+ 1221 + 1210 + 11
+ 881 4+ 936 - 55
+ 561 + 594 - 33
+ 318 + 269 + 49
+ 60 + 71 - 11
— 115 - 91 ; — 24
- 178 — 148 - 30
— 214 — 331 + 117

The curve Dif. in Fig. 4 was obtained in this way.

Fig. 4.
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The difference is largest at the B.M. 9333. When the curve of
difference is compared with the curve V-IV, the similarity in their forms
is at once apparent. " From these facts, it is naturally eoncluded that in
the interval of the levelling IIT and IV, two different kinds of level
changes took place simultaneously, the one similar to that between III
and II and the other similar to that between IV-V. The successive
upheavals of the B. M. 9337 and 9333 are thus shown in the following
" table.

mn.
200F P
Table III.
AN
o>’
| 2
| B.)M.9337 | B.M.9333 ‘ N,
! ’ .
i | inte- ,’/
11 l mm ; grated ’
969! 969 — | —
11 | : 100 ‘
112211 2190 462 | 46-2 /
v | /’ Vi
13192933 272 | 734 J &
\v ' ” ,{\.o/
v,/
[ ird 7 T X X
1930
Fig. &

These changes in the rate of upheaval of these bench marks are in
good accordance with the variation of the recent seismic activities. As
was described before, the Itdo earthquake swarms began to display their
activities from February of 1930 and they seemed to have become
apparently dormant at the end of May. On the other hand, another
swarm of earthquakes occurred N of Ito in November of 1930. The
different location of the seismic active centres and the rate of the
upheaval of the respective bench marks seem to be in a close correlation
with each other. ’

In conclusion, the writer wishes to express his sincere thanks to
Professor 1. TrrADA for his interests in this work.
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