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Characteristics of shallow seismic activity in the Beppu-Shimabara area, Kyushu, Japan
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In the middle part of Kyushu Island, Japan, called the Beppu-Shimabara graben, there are active volcanoes: Tsurumi, Kuju,
Aso, and Unzen. Most of historical large earthquakes occurred in this area. In addition, seismic activity of microearthquake is
also high in this area. We investigated the cause of high seismic activity in this region from seismological analysis. Temporal
seismic stations were deployed in this area in order to determine hypocenters of microearthquakes with high accuracy because
their depth provided us with important information about thickness of seismogenic layer. We carefully determined hypocenters
of microearthquake and focal mechanisms from the observed data.

Focal depths in Beppu-Shimabara area are shallower than 15 kilometers, especially become shallow in the vicinity of Kuju
volcano. While focal mechanism of strike-slip fault type dominates in Kyushu Island, many earthquakes in normal fault type
occur in Beppu-Shimabara area. It means that the stress field in the area changes from strike-slip fault regime to normal fault
one. In other words, the maximum horizontal principal stress drops and becomes moderate principal compressive stress from
maximum. Generally, high seismic activity under a condition of lower compression stress can result from low strength of the
medium. Our results suggest that the strength of the crust in Beppu-Shimabara area is weak. As an interpretation, high fluid
pressure in the crust can be attributed to high volcanic activity in the area.


