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Clarifying the process by which intraplate
earthquakes are generated

Yoshihisa lio*

Abstract

The process by which intraplate earthquakes are generated have been extensively
investigated after the 1995 Hyogoken-nanbu earthquake occurred. A reasonable working
hypothesis is proposed based on new findings that show the strength of the lower crust
is not as weak as believed before. The hypothesis is as follows. The stress on a
seismogenic fault is accumulated by the deformation in the lower crust immediately
beneath the fault. The deformation is localized in a narrow fault zone and the water
coming from the upper mantle is probably related to the localization. Several dense MT
measurements and microseismic observations revealed low resistivity and/or low
velocity regions beneath earthquake faults that broke recently, active faults or seismic
belts. These observations are in good accordance with the hypothesis.
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Fig. 1. Vertical cross section of the crust
indicating the concepts of upper and
lower crusts.
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shear strength of the crust neat the
Nojima fault®.
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Fig. 3. Vertical profiles of viscosity in the
crust and upper mantle inferred from
reservior-induced deformations'®.
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Fig. 5. Vertical cross sections of resistivity structure. (a) Kitakami Lowland western boundary, Senya, and
Kitayuri thrust faults®, (b) Northern Miyagi earthquake®, (c) Itoigawa-Shizuoka tectonic line®”, (d)
Noto peninsula earthquake®, (e) Atotsugawa fault™.
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Fig. 6. Vertical cross sections of seismic velocity in the source areas of recent large intraplate earthquakes
in Japan®. (a) 1962 N Miyagi*®, (b) 2003 N Miyagi®”, (c) Niigata-Chuetsu and Niigata-Chuetsu-oki*®,
(d) Notohanto-oki, () S Hyogo (Kobe)*”, (f) W Tottori*®®, and (g) Iwate-Miyagi™.
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Fig. 8. Rotation of the direction of the maximum compressional stress near the seismic belt along the
Japan Sea coast in the Chugoku district®™. Left: distribution of P-axis azimuth. Results of stress
inversions, pricipal stress axes (Center) and stress ration (Right).
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(a) Arrangement of intraplate and interplate earthquake faults. (b) Spring-Slider-Dashpot element

model for the generating process of intraplate earthquakes. (c) Stress changes in time in the inland
crust. (d) Displacement of the intraplate earthquake fault. (e) Stress changes in time for a smaller

period.
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