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Fig. 1 Map showing the studied area. The area of
the shaded inset is enlarged. Solid lines rep-
resent the active faults. Large triangles show
active volcanoes while small ones show other
Quaternary volcanoes.
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Fig. 2 Hypocenter distribution of earthquakes occur-
ring in the period from August 1998 to April
2001. An intense swarm activity took place
in the rectangular region in August 1998 and
lasted for about 18 months.
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Fig. 3 Example of DLF and regular earthquakes on
a continuous seismogram recorded at station
KTJ. One DLF earthquake and two regular
earthquakes are recognized. Seismogram on
September 19, 1998 is shown.
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Fig. 4 Daily frequency of the deep low frequency
(DLF) earthquakes observed at KTJ and lo-
cated around the Yake-dake volcano (a), to-
gether with that of shallow swarm activity (b).
The earthquakes within the rectangle in Fig-
ure 2 and shallower than 20 km are counted.
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Fig. 5 Examples of DLF earthquakes beneath the
Yake-dake volcano on continuous seismogram
records. Vertical components observed at sta-
tion KTJ are shown. (Upper) Isolated type
events on June 22, 1999. (Lower) Continu-
ous occurrence of DLF’s on June 6, 1999 that
lasted more than 30 minutes.
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Fig. 7 Velocity amplitude spectra of the two DLF
earthquakes presented in Figure 6. Spectrum
of vertical component seismograms are shown.
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Fig. 8 Examples of waveform of the DLF’s whose
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and S-wave arrival times used for the location
are also indicated by solid circles.
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Fig. 9 Distribution of stations used for the hypocen-
ter determination. Both P and S-wave arrival
times are read from the seismograms at sta-
tions KTJ and NYGW (solid squares), while
only S-wave arrival times are read at stations
MOZ, HORA, and YKEL1 (gray squares).

Fig. 10 P-wave velocity structure model used for the
hypocenter determinations. Vp/Vs=1.73 is
assumed for the S-wave velocity structure.
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Fig. 11 (a) Hypocenter distribution of DLF events

together with shallow swarm events. Open
stars represent the hypocenters of the largest
class DLF events shown in Figure 6, while
open thick circles denote the hypocenters of
the other DLF events. Gray circles show
the shallow swarm events during the period
from January 1998 to April 2001. Yake-dake
(north) and Norikura-dake (south) volcanoes
are also shown by solid triangles. (b) Loca-
tion errors in the hypocenter calculation of
the DLF events are represented by the pro-
jection of error ellipsoids.
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Fig. 12 Examples of waveform of the DLF earth-
quakes that occurred after April 2001. Verti-
cal components observed at station KTJ are
shown.
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Fig. 13 Velocity amplitude spectra of the DLF earth-
quakes that occurred after April 2001. Spec-
trum of vertical component seismogram ob-
served at station KTJ are shown.
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Fig. 14 An example of tremor-like events that oc-
curred on February 19, 2002. Continuous
records of the vertical component seismo-
grams observed at stations KTJ (upper) and
NYGW (lower) are shown.
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Fig. 15 Velocity amplitude spectra of a tremor-like
event shown in Fig.14. Spectrum of vertical
component seismogram observed at station
KTJ is shown.

2002/02/19 15:10 - 15:20

LUM " HHALJ. "
I T

TYJ

KOKH
mm L NM..‘JLAMW
KTJ
mA (- n.d“l hns

NYGW

T T T T T T T T T
0 60 120 180 240 300 360 420 480 540 600

sec

Fig. 16 Envelope waveform of a tremor-like event oc-
curred on February 19, 2002. Waveform of
NS component seismograms are shown.
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Fig. 17 Distribution of stations used for the
hypocenter determination of tremor-like
events. Solid triangles and squares represent
volcanoes and seismic stations, respectively.
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Fig. 18 Hypocenter distribution of the tremor-like
events. Open starts represent the tremor-
like events that occurred during the period
from January 2002 to March 2002. Solid
stars shows the DLF earthquakes after April
2001. Gray circles indicate shallow earth-
quakes and swarm activity of DLF earth-
quakes described in chapter 2. For other
symbols, see Figure 11
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Deep Seismic Activity around Yake-dake Volcano, Central Japan.
Shiro OHMI, Hiroo WADA, and Kiyoshi ITO

Synopsis

Deep seismic activities possibly triggered by an intense shallow swarm activity have been observed
around Yake-dake volcano, central Japan. On August 1998, an intense shallow swarm activity took
place along the major axis of the Hida mountain range near the Yake-dake volcano. On June 1999, a
swarm activity of deep low-frequency earthquakes was observed beneath the Yake-dake volcano at the
depths of 25 km - 35 km. DLF earthquakes have been observed after the swarm of DLF events with the
slight changes of the waveforms. Since January 2002, tremor-like earthquakes, that contains the higher
frequency components, have been observed. They were located at the intermediate depth between shallow
and DLF earthquakes. These deep seismic activities are probably related to the magma activity of the
Yake-dake volcano.

Keywords: Yake-dake volcano, deep low-frequency earthquake, tremor, magmatic activity



