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SEISMIC ACTIVITY IN THE VICINITY OF THE
ATOTSUGAWA FAULT, CENTRAL JAPAN

By Hiroo Wapa and Kiyoshi ITo

Synopsis

Seismic activity near the Atotsugawa fault, one of the most prominent active faults in
central Japan is studied from the data during 1977 — 1993 recorded by a local seismological
observation network. Epicenter distribution, as a whole, clearly concentrates along the
Atotsugawa fault, but in detail, seismicity is high in the southwestern half of the fault and
at the northeastern end of the fault. There is a low seismicity area in the immediately
northeastern part from the middle of the fault, where the Geographical Survey Institute
found creep movement of the fault. Cutoff depth of seismicity is 14 — 16 km, which is rather
deeper than those in the Hida Mountain range. This suggests that the cutoff depth is
closely related to the thermal structure of the crust. Seismic activity seems to be stationary
during the observation period, except for a middle-sized earthquake swarm occurred in
December, 1986 with a 2—-3 month precursory low seismicity period in the southwest of
the middle part of the fault and an earthquake of M 4.4, which was the largest event during
the observation period, at the southwestern end of the fault. Focal mechanisms of the
major earthquakes along the fault show strike-slip type with a slight reverse fault compo-
nent, which well coincides with the fault movements.
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Fig. 1. Contors of the summit, level near the Atotsugawa fault after Togo and Okada (1983)'?.
@, Atotsugawa fault; @, Mozumi-Sukenobu Fault; @, Ushikubi Fault; @, Miboro fault;
Ak, Arimine; Ot, Ohtawa; At, Atotsugawa; Ur, Urushiyama; Ni, Nikoi; Sa, Sakagami ;
Ts, Tsunokawa ; Am, Amo. Solid circle shows a wind gap.
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Fig. 2. Observation stations of the Kamitakara Fig 3, Epicenter distribution of earthquakes in

Observatory. Solid triangle indicates the northwestern Chubu district from

telemetered  station linked to the July 1971 to December, 1973, determined
Kamitakara Observatory (KT), plus by a temporary network of smoked

sign indicates temporary station and paper or pen-and-ink recorders.
open circle with plus shows tempornry

station before 1977, when telemetered

system was set at the observatory.

Solid line shows major active fault.
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Fig. 4. Epicenter distribution of the northwestern part of the Chubu district during 1977 -
1993, determined by the telemetered network of the Kamitakara Observatory.
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Fig. 5. Epicenter distribution of earthquakes near the Atotsugawa and the
Ushikubi faults during 1977 - 1993.
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Fig. 6. Focal depth distributions of earthquakes along (A) and cross (B) the
Atotsugawa fault during 1977 - 1993.
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Fig. 7. Focal depth distributions of well-determined earthquakes along (A) and cross (B)
the Atotsugawa fault during 1979 -1993. Plotted focal depths are selected as those
determined from more than four stations and with a standard error of residuals of
travel times less than 0.1.
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Fig. 8. Frequency distributions of S-P time at the temporary observation stations,
Tateyama (A) and Hora (B)., Tateyama is situated in the northeastern
end of the Atotsugawa fault, while Hora, at the middle of the fault.
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Fig. 9. Daily frequency distribution of the earthquake swarm occurred near Suganuma, in
the middle part of the Atotsugawa fault in 1986 (A) and its magnitude frequency
distribution (B).
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Fig. 10. Epicenter (A) and focal depth (B) distributions of the earthquake swarm occurred
near Suganuma, in the middle part of the Atotsugawa fault in 1986. Focal depths
are projected onto the plane perpenticular to the fault. Right figure shows a
histogram of focal depths.
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Fig. 11. Daily frequency distribution of aftershocks of the M 4.4 earthquake swarm
occurred near the southwestern end of the Atotsugawa fault in 1993.
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Fig. 12. Epicenter (A) and focal depth (B, C) distributions of aftershocks of the
M 4.4 earthquake swarm occurred near the southwestem end of the
Atotsugawa fault determined by the master event location method. Focal
mechanism solution of the largest shock is also indicated. Open and solid
circles show dilatational and compressional first motions of P-wave,
respectively. Projection is on the lower hemisphere of an equal area net.
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Fig. 13. Monthly frequency distribution of earthquakes in the northwestern part (A) in the
middle part (B) and in the southwestern part (C) of the Atotsugawa fault.
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Fig. 14. Time-space distribution of seismic activity along the Atotsugawa fault during
1979 - 1994.
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Fig. 15. Focal mechanism solutions of earthquakes of magnitude greater than 3 occurred
near the Atotsugawa fault (added a solution (%) to Koizumi et al, 1993)'2,
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Fig. 16. Locations of precise electro-optical distance-survey networks cross the Atotsugawa
fault (A, B) and their observational results (A’, B) (after Geographical Survey
Institute, 1991'%)
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