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Fig. 1 Hypocenter distribution of the deep low-
frequency earthquakes (solid) together with
ordinary earthquakes (grey). Hypocenters
from the earthquakes catalogue of the Japan
Meteorological Agency (JMA) from January
1999 to October 2001 are plotted. Star de-
notes the hypocenter of the 2000 Tottori-ken
Seibu earthquake (Mw=6.7). Station TRT
(solid square) is operated by the Disaster Pre-
vention Research Institute, Kyoto University
(DPRI). A Quaternary volcano, Mt. Daisen
(triangle), is located about 30 km away from
the mainshock. The area of the shaded inset
is enlarged.
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Fig. 2 Space-time plot of the DLF earthquakes from
January 1999 to October 2001. For explana-
tion of symbols, see Fig.1
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Fig. 3 Magnitude - frequency diagram of the af-
tershocks of the Western Tottori Earthquake
(left) and that of the deep low-frequency
earthquakes beneath the focal region of the
Western Tottori Earthquake (right).
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Fig. 4 Vertical component waveforms of the DLF
earthquakes observed at station TRT. These
earthquakes occurred before the 2000 Western
Tottori earthquake.
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Fig. 5 Three-component seismogram of the DLF
event that occurred 9 hours before the main-
shock, which is observed at station TRT. Na-
ture period of the seismometer installed at
TRT is 10 sec.
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Fig. 6 Distribution of seismic stations used for the
focal mechanism analysis of the DLF earth-
quake that occurred on October 6, 2000. Star
denotes the epicenter of the DLF earthquake.
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Fig. 7 The amplitude ratios of the S-waves to the
P-waves as a function of azimuth for the
DLF event shown in Fig.2(b). Seismograms
recorded at Hi-net stations, which are in-
stalled at the bottom of 100 - 200 m boreholes,
were used.
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Fig. 8 Polarization directions of the S-waves and
the best fit models for a single-force source
model (left), and a double couple source model
(right). Solid circle on the left plate shows the
axis of the force. Bold and thin bars repre-
sent observed and theoretical polarization di-
rections, respectively.
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Fig. 9 Distribution of active faults and volcanoes in
central Japan. Solid lines represent active
faults. Large and small triangles denote ac-
tive and Quaternary volcanoes, respectively.
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Fig. 10 Distribution of DLF earthquakes in Cen-
tral Japan. DLF events are mainly ob-
served along the axis of Hida mountain range
between Mt. Yake and Mt. Shirouma-
Norikura. DLF’s are also detected at north-
eastern part of the Atotsugawa fault system,
beneath the Takashozu fault, and beneath
Mt. Hakusan. DLF’s are denoted by cir-
cles together with ordinary shallow activity
from the catalogue of the Kamitakara Ob-
servatory, DPRI.
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Fig. 11 An example of three components waveform
of a DLF at the northeastern part of the
Atotsugawa fault observed at station TYJ.
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Fig.13 284750 DLF 55 %, Fig.14 |2 5K
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Fig. 12 Distribution of active faults in Kinki district,
Japan. Solid lines represent active faults.
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Fig. 13 Distribution of DLF earthquakes in Kinki
district, Japan from the catalogue of JMA
together with shallow ordinary earthquakes.
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Fig. 14 An example of three components waveform
~ of a DLF at the Mitoke fault system observed
at station KHK.
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Fig. 15 Distribution of DLF earthquakes from the
catalogue of JMA from June 2000 to Febru-
ary 2002. Solid circles denote the DLF’s.
There are several other inland active faults
where DLF earthquakes are observed. Solid
lines represent active faults while grey trian-
gles show the active volcanoes.
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Deep Low-frequency (DLF) Earthquakes
Associated with Active Faults in Southwest Japan

Shiro OHMI
Synopsis

There are several examples of DLF ’ s that are associated with active faults in southwest Japan.
Seismic tomography analysis indicates the existence of a low-velocity body at depths from the lower-crust
to the upper-mantle in the focal region of these DLF’s. The distribution of DLF activities corresponds
well to the low-velocity region rather than to the distribution of volcanoes. The DLF occurrences are
probably direct evidence of fluid activity in the seismogenic zone, which might be injected from the
lower-crust beneath active faults.

Keywords: deep low-frequency earthquake, inland active faults, transport of fluid
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