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Fig. 1. Locality of the region where the acoustic emission measurement by a
hydrophone was carried out just before and after the 1980 Izu-hanto-toho-
oki earthquake, and the submarine topography of the Sagami Bay and its
surroundings.
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Fig. 2. The period of the acoustic emission (AE) measure-
ment by a hydrophone and the temporal variation in
seismic activity before and after the Izu-hanto-toho-oki
earthquake of magnitude 6.7 on June 29, 1980. The
seismic activity is shown by the daily number of earth-
quakes observed at the Kamata seismic station by JMA.
The daily number of felt earthquakes is shown by solid
bars. It is to be noted that the AE observation was
carried out in the most active period.
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Fig 3. The course of the observation ship “Takuyo” of the Hy-
drographic Department just after the Izu-hanto-toho-oki
earthquake of M 6.7 (from 16%30™, 29th to 07:30™, 30th, June).
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Tig. 4. Upper: temporal variation in seismic activity in the focal region of the Izu-
hanto-toho-oki earthquake of M 6.7 during the period of the acoustic emission meas-
urement. N: number of earthquakes in the Izu region observed at the Shiro-
vama seismic station of ERI, which is located about 70km north the epicenter
of the earthquake of M 6.7. Lower: sea shocks felt on the observation ship.
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Fig. 5. Temporal variations in the acoustic emission activity
observed by a hydrophone of the ship (top) and in the
seismic activity observed at Shiroyama (middle) just after
the Izu-hanto-toho-oki earthquake of M6.7. The bottom
figure shows the frequency of earthquakes which were
observed both by a seismograph at Shiroyama and by a
hydrophone of the ship. It is to be noted that the AE
activity observed by a hydrophone of the sailing ship is
considerably different from the seismic activity in this

' region.
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Fig. 7. Wave-forms of typical three acoustic emission events observed by two
different band-pass filters (50-100 Hz) and (100-300 Hz). It is to be noted
that the frequency spectrum is different for different events.
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Fig. 8. Wave-forms of acoustic emission events of A, B and C types observed
with the band-pass filter (50-100Hz). It is to be noted that A type is a
pulse type and so it might occur at the shallow surface layer of the ocean
bottom just below the observation ship.
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Fig. 9. Temporal variation in acoustic emission activity for the
different types. Top: A type; middle: B type; bottom: C
type. It is to be noted that the activity of the C type a-
coustic emission is approximately similar to that of earth-
quakes shown in Fig. 5, but the activity of the A type is
considerably different from that of earthquakes.
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Fig. 10. Acoustic emissions of types A, B and C observed during the period from
16"30™ to 18"30™, 29th, June are plotted along the course of the ship. Solid
circle: A type; semi-solid circle: B type; open circle: C type. In this figure,
large acoustic emission events only are plotted.
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Fig. 11. Acoustic emissions of different types (A, B and C) observed during the
period from 20%30™ to 22"30™, 29th, June, are plotted along the course ofZthe
ship. Symbols are same as in Fig. 10.
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Fig. 12. Acoustic emissions of A type with large amplitudes observed
during the period from 16”307, 29th, to 07"30™, 30th, June, are plotted
along the course of the ship.
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Fig. 13a. The high active periods of the acoustic emission of A
type are shown by horizontal bars, with the frequency dis-
tribution of the A type emissions. The degree of relative
activity is shown by thick and thin bars (the general activity
decreases gradually after the main shock).
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Fig. 18b. Positions of the ship where the acoustic emissions of
A type were frequently observed are shown by solid and
broken lines. The solid and broken lines in this figure cor-
respond to solid and thin bars in Fig. 13a. These solid lines
are located within a limited region. It is deduced that the
1980 submarine earthquake fault (M 6.7) which is estimated
as a left-lateral strike-slip fault with NS direction by earth-
quake mechanism analyses (JMA, 1980; Shimazaki, 1980) may
pass through this region.
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Fig. 14. Locations of the regions of high acoustic emission activity and the
geological active fault (Karztka et al., 1977) are shown with the sub-
marine topography (Hydrographic Department, 1977). It is to be noted
that the 1980 submarine earthquake fault estimated from the locality of
the acoustic active region is significantly different from the geological
active fault.
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Fig. 16. Locality of the 1980 earthquake fault of M 6.7 deduced
from the earthquake mechanism, the acoustic emission activity
and (S-P) time of earthquakes observed at Shiroyama. Solid,
broken and dotted curves are main aftershock regions ob-
tained by ERI (Karakana et al., 1980), NRCDP (Ohtake et
al., 1980), JMA (1980) and Ishibashi (1980). The aftershock
region by ERI is a preliminary one obtained just after the
earthquake.
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Fig. 17. Acoustic emissions of different types (A, B and C) observed during the
period from 22%30™ to 24%30™, 29th, June are plotted along the course of the
ship. Symbols are the same as in Fig. 10. It is to be noted that a very
few acoustic emissions were observed during the period from 23*00™ to 23*30™,
although the course of the ship passed through the estimated earthquake
fault during the period.
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Fig. 18. (S-P) time distribution of earthquakes observed at
Shiroyama before and after the main shock. It is to be noted
that the number of earthquakes of (S-P) time 9.5sec or so
markedly decreased during the period from 23%00™ to 24*00™,
29th, June.
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Fig. 19. Frequencies of the A type acoustic emissions (top) and
the earthquakes of (S-P) time of 9.4 to 9.6sec observed at
Shiroyama (middle). The bottom figure shows the ratio of
the number of acoustic emissions to that of the above-men-
tioned earthquakes. This ratio refers only for peaks of the
acoustic emission activity. This result suggests that the
depth of seismic active region markedly increased in the
later stage (the earthquake swarm).
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Fig. 20. Acoustic emissions of B type during different periods are
plotted along the course of the ship. (a) 16"30m—20"30™, 29th,
June; (b) 20"30™, 29th—01%"30™, 30th, June; (c) 01%30™—07"30™,
30th, June.
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Fig. 22. Two different wave-forms of acoustic emission observed by an hydrophone
of the observation ship. Upper: single shock type; lower: multiple shock type.
The later phases in the multiple shocks are reflected waves on the surface and
the bottom of ocean.
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Fig. 23. Positions of the observation ship where single or multiple shocks were
observed. Solid circle: single shock; open circle: multiple shocks. It is to
be noted that the regions of solid and open circles are clearly divided into
two regions and these regions correspond to the following two regions
characterized by submarine topographical features: the one is the uneven
slope of the Izu peninsula block and the another is the bottom of Sagami
Bay with a flat surface.
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40. Observation of High Frequency Seismic Waves by a Hydrophone
just above the Focal Region of the 1980 Izu-Hanto-Toho-Oki
FEarthquake and a Precise Estimate of Location
of the Submarine Earthquake Fault.

By Kiyoo MOGI and Hiromine MOCHIZUKI,

Earthquarke Research Institute.

An observation of high frequency seismic waves by a hydrophone was carried out
just before and after the Izu-hanto-toho-oki earthquake of M 6.7 on June 29, 1980 and
just above the focal region of this submarine large earthquake in cooperation with the
Hydrographic Department, Marine Safety Agency. About one thousand high frequency
(50-300 Hz) seismic events, which are called acoustic emission in this paper, were ob-
served after the large earthquake. There are various types of acoustic emissions of
different wave-forms and they are classified into the three types A, B and C. In type
A, the amplitude increases very abruptly and then decreases gradually. This type might
occur in the very shallow region of the earth’s crust just below the observation ship.
Types B and C in which the amplitude increases more gradually might occur at more
distant or deeper regions. When the ship passed through a limited region, acoustic
emission events of A type were observed very frequently. Therefore, it is deduced
that the earthquake fault of M 6.7 passed through this limited region, 8.5km=0.5km
distant from the east coast of the Izu peninsula. On the other hand, the source mech.
anism analysis shows that the earthquake fault is a left lateral vertical strike-slip fault
with the NS direction. Thus, it is concluded that the earthquake fault in the NS direc-
tion is located about 8.5km from the east coast of the Izu peninsula and the fault plane
reaches to the ocean botton surface. This locality of fault is significantly different from
that of a geologically estimated active fault in this region. This precise estimation of
location of the submarine earthquake fault by acoustic emission measurement shows a
new method very different from the conventional seismic method. It is thought that
the high frequency seismic observation may be useful also for earthquake prediction.



