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Volcanic Earthquakes Originating at Tarumai Volcano
(March 1979—March 1980)

By Hiroyyki UMEHARA
Department of Geophysics, Faculty of Science, Hokkaido University

Hitoshi YAMASHITA and Tokumitsu MAEKAWA

Usu Volcano Observatory, Faculty of Science, Hokkaido University
(Received June 16, 1980)

At Tarumai volcano, notable volcanic activities, including several large eruptions, have
been recorded in history since 1667. The first small eruption in the recent activity occurred on
May 14, 1978 after 23 years’ dormancy since 1955. The recent activity is characterized by
volcanic earthquakes, many small phreatic eruptions and fumarolic activities. A number of
small eruptions of ashy steam and fumarolic activities took place in May 1978, and also between
December 1978 and May 1979. The number of volcanic earthquakes increased in March 1979
and decreased in June 1979.

Seismic activity of the volcano have been observed by the Japan Meteorological Agency at
one station on the northeastern side of the volcano since 1967. Seismic observations at some
stations have been performed by the Usu Volcano Observatory since May 1978. Using the data
after March 1979, hypocenters have been determined by the method of successive approxima-
tion using P-arrival times at 3 or 4 stations and S-arrival time at the JMA station assuming a
uniform infinite space (Vp=2.5km/sec, Vs=1.35km/sec). Hypocenters are less reliable in the
earlier period, because of the one-side-biased distribution of seismometers and the small
magnitide of earthquakes. After the last fumarolic activity in May 1979, the network of
seismometers was improved and the hypocenters are determined with reasonable accuracy.
The results are as follows :

The predominant periods of seismic waves notably decreased between May and
September 1979. In the stage of fumarolic activity (March-May 1979), earthquakes are small in
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size but numerous in number, and the predominant periods are long (0.3-0.5 sec). After the end
of the fumarolic activity, earthquakes became larger than those in the previous period, though
the seismic activity was decaying, and at the same time the predominant periods became
relatively short (less than 0.1 sec). The hypocenters are distributed in a small zone to the
WNW of the central lava dome. The depth of hypocenters were found to be less than 3km
below sea level. There are several special earthquake groups which consist of earthquakes
occurring successively in a few minutes or several hours in most cases. Wave forms of the
earthquakes in a group resemble each other. Hypocenters of such a group are concentrated in
a small area. So it is inferred that earthquakes in a group occur at the same fault.

The analysis of the first motion data shows that most of the earthquakes have similar
pressure axes in this period. As the general trend of the observed pressure axes is vertical,
normal type earthquakes are predominant ones in Tarumai. Earthquake magnitudes are
estimated by the method of F-P time. The calculated magnitude, however, is the relative
scale for the earthquakes. As a result it was found that larger earthquakes are concentrated in
a few regions.
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Fig. 2. Seismometric observation system on Tarumai volcano telemetered to the Usu
Volcano Observatory (UVQO).
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June1979 ~ Mar.1980 TARUMAI VOLCANO KAR

1979
@  Apr. 4 06h04™

()  July 17. 16h23™

MWWMWWWMWWNW

© Oct. 21.22h42m

1980
@ Mar. 14, 18h26m

. up 1sec

—_—

Fig.6. Temporal variation of wave forms
observed at KAR.

Fig. 5. Epicenter distribution (a)
and the WNW-ESE vertical
cross section of hypocenters (b)
from June 1979 to March
1980.
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