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Dense Network of Holocene Faults in Beppu Bay, Southwestern Japan
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High-resolution single-channel offshore seismic profiling of Beppu Bay, the eastern end of the Beppu-Shimabara graven,
has revealed a dense network of Holocene normal faults trending mainly E-W and ENE-WSW. The most prominent fault, the
Central Beppu Bay fault, runs in the center of the bay in N109E and is at least 22km long. This normal fault with left-lateral
strike-slip shows the largest vertical offset of the Akahoya tephra layer (6300y.B.P.) exceeding 20m. Radio carbon dating of
sediments obtained on the both sides of the fault by the piston coring method indicates that the latest event took place 400
years ago. This appears to correspond to the M 7.0 Keicho earthquake of 1596.

High-resolution single-channel offshore seismic profiling of Beppu Bay, the eastern end of the Beppu-Shimabara graven,
has revealed a dense network of Holocene faults trending mainly E-W and ENE-WSW. Most of them are normal faults with
left-lateral strike slip, but afew with right-lateral strike-slip components judging from its strike in ENE-WSW. The most
prominent fault, the Central Beppu Bay fault, runs in the center of the bay in N109E and is at least 22km long. This normal
fault with left-lateral strike-dlip shows the largest vertical offset of the Akahoya tephralayer (6300y.B.P.) exceeding 20m. The
eastern end of this fault is uncertain because of the dense complex distribution of fault segments on its northeast side. Radio
carbon dating of sediments obtained on the both sides of the fault by the piston coring method indicates that the latest event
took place 400 years ago. This appears to correspond to the Keicho earthquake of 1596 (M7.0; Usami, 1996) with a famous
legend of sunken island called Uryu-jima. About western 2/3 of the fault system shows a feature of branching towards WNW
and the remaining eastern 1/3 shows branching towards ESE. At the boundary of the two contrasting features lies a right-hand
step, characteristic feature of a compressive barrier. According to the rupture propagation model proposed by Nakata et al.
(1998), the rupture started at the step and propagated bilaterally. Seismic profiling records clearly show repeats of branching,
thus suggest repeats of rupturing in the same direction. On the basis of branching and other features of distributed fault
segments, several group of faults can be identified in addition to the central Beppu Bay fault.



