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Three dimensional resistivity structure around Amakusa to
Minami-Shimabara aseismic zone
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In the upper crust of central Kyushu, a distinct aseismic zone exists enclosed by 20 to 30 km band-like
active seismic activity. The aseismic zone stretches from Amakusa islands to southern part of Shimabara
peninsula. One of the possible reasons for this kind of aseismic zone is the local high temperature that
exceeds brittle-ductile transition around 400 °C. However, no remarkable geothermal activities exist on
the aseismic zone, while the Quaternary volcanoes (Unzen, Kimpozan, and Akai), and the geothermal
activities (e.g., Hinagu and Obama hot springs) exist outside of the aseismic zone. Because electric
resistivity is sensitive to the presence of fluids, imaging resistivity structure of aseismic zone leads to know
how fluids relate to the seismicity. To investigate the cause of the aseismic zone we conducted
broad-band magnetotelluric (MT) surveys around the aseismic zone. Three-dimensional inversion by
combining MT data of 110 sites on approximately 100 km x 100 km region shows a distinct high resistivity
body that well corresponds to the shape of the aseismic region. We interpret the high resistivity body as
an old solidified magma (plutons). The existence of pluton is consistent with the suggestion from the
modeling of GNSS and seismic data (Yuasa et al., 2020). Because the pluton is so hard, it may not
generate earthquakes at the central part on it, and also may impede the ascent of deep hot fluids, thereby
volcanoes and geothermal zone are formed around the pluton. This idea is consistent with the suggestion
from the other regions (e.g., Aizawa et al., 2014, Bedrosian et al., 2018).
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