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Helium isotope data acquired from gas and water samples around the seismic
source region indicate that mantle fluids and metamorphic fluids contribute to triggering the
Kagoshima earthquake doublet and the Fukushima Hamadori earthquake swarms, respectively. Seismic
tomography and magnetotelluric soundings defined a geophysical anomaly with low seismic velocity and

low resistivity clearly visible beneath the source resions, strongly supporting the existence of
structural heterogeneities of the crust due to aqueous fluids. Numerical simulation of crustal
deformation using viscoelastic crustal structure models suggest that structural heterogeneities in
the lower crust could cause not only recent fault movement revealed by GPS, but also crustal
deformation from geological results.
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