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SEISMIC ACTIVITY AND FOCAL MECHANISM AROUND
THE ASO CALDERA

By Yasuaki Supo, Toshihiro YAMADA and Hideharu MASUDA

Synopsis

In the central Kyushu, the active seismic region is restricted in the western part. The eastern
side area of this region is the Aso and Kuju Volcanoes.

Particularly, near the Aso Caldera, several earthquake swarms have been occurred. The
fault plane solutions of earthquakes in this area were obtained by the seismic network of AVL
(Aso Volcanological Laboratory, Kyoto Univ.). The solutions indicate that the faults are as-
sumed the northeast-southwest normal type or strike-slip type faults. All of tension axes are
horizontal in the north-south direction. These evidences (the stress-field is characterized by
remarkable north-south extension) are confirmed in the seismic active region of the central Kyushu.
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Fig. 1 Distribution of epicenters for well-located events in the central Kyushu during period
1981 to 1983. Locations have been calculated by the seismic network of AVL (Aso
Volcanological Laboratory, Kyoto Univ.). The active seismic region is shown in the west-
ern part of the central Kyushu. Dense clusters of events near the Aso Caldera have
been discussed in Fig. 2. Small cross symbols are the main cities in each prefectures.
Small triangles are the active volcanoes; Unzen, Aso, Kuju and Kirishima.
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Fig. 2 Distribution of epicenters in and near the Aso Caldera. The caldera-rim is shown by
curve. The depth of each event in the rectangular region has been shown in Fig. 3.
The numerical numbers in this region indicate the date occurring event, of which the
fault plane solution has been studied in Fig. 5.
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Fig. 3 Vertical distribution of foci. This projection contains events in the rectangular region of
Fig. 2. SW and NE indicate the south-western point and the north-eastern point in
Fig. 2. At the northern and north-western areas near the Aso Caldera, foci are mainly
clustered above 8 km depth, but at the south-western area far out the caldera, foci are
scattered below about 8 km depth.
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(15078 919- 913 13 3.8 11.4
(186)'83 609- 620 Uu27 3.6 55.9 0.88

Fig. 4 Characteristics of predominant earthquake swarms near the Aso Caldera. N is the
number of events. MAG is the maximum magnitude in each swarm. Total seismic
energy released during each swarm period is shown by unit of 10'” erg. b is b-value of
magnitude-frequency relationship estimated by the method of maximum likelihood at
the 95 % confidence limits.
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Fig. 5 Fault plane solutions for events in Fig. 2. All represent the lower hemispheres of equal
area projections. Solid symbols are compressions and open symbols are dilatations.
The solid curve indicates the nodal line of the assumed normal fault type, and the broken
line indicates the strike slip type solution.
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Fig. 6 Composite fault plane solutions for the seismic swarms in Fig. 2
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Fig. 7 Locations of earthquakes occurred near the Aso Caldera. These events are discussed
in Fig. 8.
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Fig. 8 Fault plane solutions for events in Fig. 7
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Fig. 9 Locations of earthquakes occurred near Kumamoto City. These events are discussed in
Fig. 10.
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Fig. 10 Fault plane solutions for events in Fig. 9
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