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ON THE MECHANISM OF THE EARTHQUAKE SWARM
AT MT. YAKEDAKE ON NOVEMBER 8, 1968

By Kazuo O1KE

Abstract

The mechanism of earthquake swarm that occurred at Mt. Yakedake on November 8, 1968,
have been studied. The swarm began at 01h30m and terminated at 14h51m, 43 shocks were
recorded at Kamitakara by the vertical component seismograph for the observation of micro-
earthquakes. The frequency distribution of the P~-S interval times of the swarm corresponds to
one of four peaks in that distribution which were observed at the station during four months
before the occurrence of the earthquake swarm,

The foci of these shocks have been determined from the P~S times observed at the near micro-
earthquake observation stations. They are confined within a small volume whose dimension
is about 500 meters.

The time variation of the S/P which means the ratio of the maximum amplitudes of P and S
waves have been investigated. The push-pull distributions of the initial P motions have been
also studied. The results show that the focal mechanism changes in relation to the activity
of the earthquake swarm and seems to approach the stationary state at the end of the swarm.
It is supposed that the occurrence of the main shocks disturbed the stress field around their
foci and gave the great influences upon the mechanism of the smaller shocks.

This earthquake swarm is separated into four sequences. In the first sequence the large shock
of M=3.4 occurred in isolation. The main shock of M=3.3 and many aftershocks took place
in the second sequence, the main shock of M =3.1 with some foreshocks and aftershocks occurred
in the third one and the swarm of some smaller shocks occurred in the fourth one. This variation
of the characteristics of the activity of each sequence seems to be related to the development of
the fractures in the focal region.
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Fig. 1 The frequency distributions of the P~S time intervals obtained at
the Kamitakara Observation Station. Upper; the distribution of
the earthquake swarm on November 8, 1968, lower; that obtained
before the swarm.
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Table I Total numbers of the earthquakes of the swarm recorded at
the near stations and their P~~S times.

Station Total number P~S time (sec)
Kamitakara 43 3.0~ 3.4
Matsushiro 11 7.0
Hoshina 10 7.7~ 7.8
Tkusaka 8 4.0~ 4.2
Inuyama 5 14.7~15.1
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Fig. 2 Central part of Japan. The closed circles and the cross
near the Mt. Yakedake indicate the observation stations
and the epicenter of the swarm, respectively.
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Fig. 3 The frequency distributions of the P~S times and S/P values and
the ratio of the polalities of the initial P motions. ~Upper: the
result in the case of the Matsushiro swarm which shows the
constant mechanism, lower; the result for the swarm at Mt.
Yakedake, which indicates the variation of the mechanism.
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Fig. 4 The push-pull distributions of the initial P motions. The open
circles and the closed circles indicate the dilatational and the
compresional motions, respectively. Some of these distributions
show the quite different patterns,
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Fig. 5 The push-pull pattern of a shock which occurred
before the swarm at the same region.
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Fig. 6 The maximum amplitudes recorded at Kamitakara and the time
variation of S/P values of the shocks near Mt. Yakedake.
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Fig. 7 (a) The maximum amplitudes at Kamitakara and the time variation of
S/P values of the earthquake swarm of November 8, observed at
Kamitakara and Matsushiro. Open and closed circles indicate the
dilatational and compressional motions of the P waves. I~IV
indicate four sequences which determined from the existence of three

quiet periods.
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Fig. 7(b) Continued from Fig. 7 (a).
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