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A hypothesis on major fault system in northeast Japan
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Fig.1 Schematic cross section of the Northeast Japan arc, showing geologic evolution since 30 Ma
(modified from Sato and Ikeda, 1999a, 1999b). This section crosses Honjo, Akita Prefecture, in E-W
direction. (Bottom) Pre-rifting stage at ~30 Ma. Rifting within the NE Japan arc occurred
principally on a low angle detachment at the brittle-ductile transition (thick solid line), the western
part of which was significantly shallower than the eastern part possibly because of high geothermal
gradient due to volcanic activity at that time. (Middle) Late syn-rifting stage at 15 Ma. Total amount
of extension was more than 40 km. Note an abnormally deep trough on the footwall side of the
detachment that was filled with a thick pile of basalts. (Top) Since early Pliocene time, the NE Japan

arc has been subjected to E-W compression, resulting in tectonic inversion using pre-existing faults.
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Fig.2 Major geologic elements of Northeast Japan (Sato and Ikeda, 1999a). Along the Japan Sea coast is an
abnormally deep trough, which is filled with a thick pile of sediments and basaltic lavas, and is
traceable southward to northern Fossa Magna. This trough was formed in association with the
back-arc extension of the Japan Sea in early Miocene time (30-15 Ma). Sedimentary cover to the east

of this trough is generally thin or lacking, except for inland basins on the east of the Dewa Hills.
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Fig.3 Seismic reflection profile off Honjo, Akita Prefecture (after Japan National Oil Corporation, 1988).
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See figure 1 (top) for location. Note a detachment fault near the base of a very thick pile of basin fills.
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Fig.4 Seismic reflection profile across the Senya fault in Akita Prefecture, NE Japan. See figure 1 (top) for
location.
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