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Fig. 1 Index map of Tottori prefecture and

2003 surrounding region. Dotted lines show the
prefecture borders and thick lines represent the
active faults. Daisen volcano, which is a Quaternary
volcano, is denoted by a solid triangle. Epicenter
of the 2000 Western Tottori Earthquake is shown by
a star. Focal mechanism of the mainshock
obtained from first motion of P-waves is also
shown. Polarities of first motion are denoted by

solid (up) and open (down) circles.
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Fig. 2(a): Hypocenter distribution of the deep
low-frequency earthquakes (solid) together with
shallow earthquakes (grey). Hypocenters from the
catalogue of the Japan Meteorological Agency (JMA)
from January 1999 to March 2004 are plotted. Star
denoted the hypocenter of the 2000 Western Tottori
earthquake. Seismic station (open square) TRT is
operated by the Disaster Prevention Research
Institute, Kyoto University (DPRI), while HKTH,
HINH, and NITH are operated by National Research
Institute for Earth Science and Disaster Prevention
(NIED) as a part of the Hi-net (High Sensitivity
Seismograph Network Japan). High sensitivity
accelerometers (tiltmeters) are also installed in the
above Hi-net stations.
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Fig. 2(b): Space-time plot of the DLF earthquakes from
January 1999 to March 2004. For explanation of
symbols, see Figure 2a.
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Fig 3(a): Vertica component waveforms of the DLF

earthquakes observed at station TRT. Magnitude of
these DLF earthquakes are up to 1.5.
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Fig.3(b): Waveforms of larger DLF earthquakes.

Vertical component seismograms observed at station
HKTH are shown. Magnitude of these events are

larger than 2.0.
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Fig 4: Magnitude-time diagram of the DLF
earthquakes from January 1999 to March 2004.
Number of larger DLF earthquakes (M>2.0)

increased since May 2002.
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Fig. 5(a): Three components seismograms of a DLF

earthquake of M2.2 observed at station HKTH.
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Fig. 5(b): Comparison of the P-wave onset portion of
the DLF earthquake of M2.2 with that of regular
earthquake of M4.5 which occurred in the western
Tottori region. Vertical component seismograms
observed at station HKTH are shown. Amplitudes are
normalized using maximum amplitude of each trace.

©)
(4)

Fig.3
3 400

TRT-V : 2003/04/22 10s
09:3@‘

Fig 6(a): Vertical component seismogram of the
continuous tremor-like events observed at station TRT.
Continuous seismogram from 2003/4/22 09:30 to 10:30
JST is shown.
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Fig 6(b): Vertical component seismogram of the
continuous occurrences of the isolated events
observed at station TRT. Continuous seismogram
from 2003/4/22 13:00 to 14:00 JST is shown.
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Fig.7(a): Relocated hypocenters of M2 class DLF

earthquakes. Hypocenter distribution  of
earthquakes represented by error ellipsoids.
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Fig.7(b): Relocated hypocenters of M2 class DLF
earthquakes. Time-sequence of the occurrence of

the M2 class DLF earthquakes is shown.
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Fig 8: Tilt change in the western Tottori region
from January 2003 to June 2003. High sensitivity
accelerometer (tiltmeter) records obtained at
stations HINH, HKTH, and NITH were analyzed.
Tidal effect and response of the atmospheric

pressure were removed using the BAYTAP-G

program. Arrows indicate the period when the
continuous tremor-like seismic signal was
observed.
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Deep-low Frequency Earthquakes on the Downwar d Extension of the Seismogenic Fault
of the 2000 Western Tottori Earthquake

Shiro OHMI, Issei HIROSE, and James J. MORI

Synopsis

Deep low-frequency (DLF) earthquakes have been discussed in association with fluid (magma)
activity around volcanoes. In this paper, however, we will show another example of DLF activity beneath
active faults in the western Tottori region where a Mw6.7 earthquake occurred on October 2000. DLF
earthquakes had been observed prior to the mainshock and the activity was increased after the mainshock.
They are distributed around 30 km depth and seem to be located at the downward extension of the
seismogenic fault. Seismic tomography analysis and the resistivity structure both indicate the fluid activity
in the focal region of the DLF events. One of the DLF earthquakes exhibits the single-force type source
mechanism, which indicates the transport of fluid such as water or magma. Therefore, these DLF
earthquakes are probably the direct evidence of the fluid activity of the downward extension of the
seismogenic fault.

Keywords: deep low-frequency earthquake, downward extension of seismogenic faults, fluid



