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CRUSTAL MOVEMENTS RELATED TO THE SEISMIC
ACTIVITY IN RESTRICTED AREA (3)

—— RELATION BETWEEN THE SEISMIC ACTIVITY

IN THE EASTERN PART OF THE SAN’IN DISTRICT

AND THE CRUSTAL MOVEMENTS OBSERVED
AT THE TOTTORI-MOMODANI STATION —

By Yutaka TANAKA, Makoto KO1ZUMI and Junichiro MIYAKOSHI

Synopsis

A continuous observation of crustal movements was made at Tottori-Momodani
observation station from 1958 to 1962 by means of tiltmeters and extensometer. During this
period seismic activities were comparatively low in the San’in District. On the contrary,
abnormally great changes appeared in tiltgrams, especially in N—S component, from
the beginning of 1960 to June. Their real causes are inexplicable, however, the
following explanations could be stood. During the half-year minor earthquakes occurred
actively around Tottori City. As compared with the seismic energy-release, the amount
of this anomalous tilts was far in excess. Considering, however, the earthquake
characteristics in the inner zone of the southwestern part of Japan, crustal movements
accompanied by major earthquakes in the past and results of geodetic survey in this
region, it may be suggested that mean rate of the gound tilts increased stepwisely

accompanying small earthquakes on a peak of gradual crustal movements in a long term.
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Photo. 2 Record of tiltmeters and extensometer.
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Fig. 1 Location of Tottori-Momodani station A.
@ : Tottori micro~earthquake observatory (Kyoto Univ.).
A\ : Tottori-Engoji station (in planning).
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Fig. 2 Distribution of epicenters of the earthquakes (1926~1962).
: Tottori-Momodani station.

: Tottori-Nakahama station.

: Ikuno station.

: Kamigamo geophysical observatory.

: Osakayama station.

: Destructive earthquakes in the past. (Ref. Table 1).
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Table 1 List of destructive earthquakes occurred in the San’in District.

No. Date Place-name Magnitude
1 A.D. 701 May 12 Tango 7.0
2 880 Nov. 13 Izumo 7.4
3 1697 July 12 Iwami 6.6
4 1710 Oct. 3 Hoki-Inaba 6.6
5 1711 Mar. 19 | Hoki-Mimasaka-Inaba 6.6
6 1859 Jan. 5 Iwami 5.9
7 1859 Oct. 4 Iwami 5.9
8 1872 Mar. 14 Iwami-Hamada 7.1
9 1925 May 23 Tajima 7.0

10 1927 Mar. 7 Tango 7.4

11 1943 Mar., 4 Tottori 6.4

12 1943 Mar. 5 Tottori 6.4

13 1943 Sept. 10 Tottori 7.3
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Table 2 Position of observational room (TOTTORI-MOMODANI)

Latitude

Longitude iHeight1 Depth ‘ Geol. form. ‘ Epoch of obs.

134° 16" 04”

35° 30/ 517 ‘ 150 m { 9 m | Liparite |  Nov., 1956~Feb., 1962
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Table 3 Sensitivity of instruments

Instrument Direc. obs. | Sensitivity | Opt. dist. | Period Epoch of obs.

Super-invar tiltmeter of N—S 0.01”/mm 200 cm 25sec |Nov., 1956~Feb., 1962
horizontal pendulum type E—W 0.01”/mm 200 cm 25sec [Nov., 1956~Feb., 1962
(with magnetic damper)

Extensometer of N35°W— length

Feb., 1958~Feb., 1962

bow-string type S35°F 2x1078/mm| 500 cm —5m

(Super-invar bar)

210

180

Gravimeter

Recorder Am, Door
=
c D 5
— s S P 1Y
Extensometer Tiltmeter

Fig. 3 Upper : Contour map and adit of the Momodani mine.
Lower : Arrangement of observational instruments.
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Fig. 4 Secular changes of ground tilts and strains observed at
Tottori-Momodani.
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Fig. 6 Mode of energy release by shallow earthquakes in the San’in District.

* 880ct.

X 61 Due. T
[ ™ 38*
+ + B ; +
/

Fig. 7 Vector diagram of anomalous ground tilts in the period from March of
1959 to June of 1960.
Arrows denote the occurrence time and crosses show the epicenter of
local earthquakes.
Dotted ellipse shows the Swarm Earthquake Area in the western part of
Hyadgo Pref.
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Fig. 8 Upper: Contour line of vertical deformation.
Lower: Assumed model of slow vertical movements of the crust in
the Chiigoku District inferred from the upper figure.
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