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Abstract: The 36-km-long N-S-trending Shonai-heiya-toen fault zone, where the Shonai plain is
bounded on the Dewa hill in northeast Honshu, Japan, is composed of six co-parallel reverse faults. To
reveal the paleoseismic history and evaluate the future earthquake potential on the fault zone, we
excavated paleoseismic trenches and extracted bore-hole soil samples at three sites, Terada, Odaira, and
Tsuchibuchi across the fault zone. At Terada site on the Kan-nonji fault, western part of the Shonai-
heiya-toen fault zone, the trench walls exposed warped alternating beds of fine-grained sand and silt
layers deposited during the past 5,000 years. Sand dikes and subsidiary normal faults associated with the
sudden deformation and strong shaking were also observed. From the trench walls, we recovered the
evidence for two surface-rupturing earthquakes during a period of 2,500 to 40,000 years B. P. On the
contrary, trenches across the Torigoe fault which might be a back thrust fault of the Kan-nonji fault
barely provided us the evidence for less active faulting of at least 2 time movements during the past
40,000 years. We also found evidence for three surface-rupturing events during the past 40,000 years on
the Matsuyama fault that is located on southeastern part of the entire fault zone. Together with the other
paleoseismic studies and seismic reflection profiles, we conclude that average recurrence interval of the
large earthquakes on the Kan-nonji fault is about 1,000-2,000 years which is about a half of the previous
estimate, whereas the one on the Matsuyama fault is less active by a factor of ten. This allows us to
divide the Shonai-heiya-toen fault zone into at least two behavioral segments and thus decreases the
maximum magnitude. In terms of the frequency of M6-7 class earthquakes, our study may increase the
earthquake probability if one also considers blind thrust activity associated with the surface active folds
such as the 2004 Niigata-ken-Chuetsu (Mid-Niigata Prefecture) earthquake.
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Fig. 1. Distribution of Shonai-heiya-toen fault zone and locations of paleoseismic trenches.
Detail fault distribution is based on HERP (2002). Topographic base maps are from
1:200,000 Sakata and Shinjo published by Geographical Survey Institute.
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Fig. 4. a) Photograph showing a fault scarp and three trenches at Terada, b) Photograph
showing deformation of the young sediments exposed in the Terada trench A.
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of the unconformity, and c) northern wall exposed multiple
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