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Table 1. List of the seismographic stations in the Izu Peninsula, maintained
by the Earthquake Research Institute.
Latitud i . . ional
Name Code a(Il\I)u € Lon(gEl)mde Height Seismograph Obs%?;eil(t)hona
BB
(Okuno) OKN(OK) 34°5555” 139°04'14.3” 140 m SP(V,H) Nov. '71-
it
(Ichiyama) ICY (YI) 34°54/127  138°56’00” 210m SP(V) Nov. 22,’75-
(Kawazu) KWZ(KZ) 34°45’45”  138°59'247 65m SP(V) Sep. 7, 75-
HRAE
(Naramoto) NRM(NR) 34°49/35.7” 139°03'52.1” 200 m SP(V) Feb. 7, 76~
AT
(Neginohata) NGH(NG) 34°48/44.0” 138°49/41.2” 160m SP(V) Dec. ’77-
REALL
(I—?okigiyama) HOK(HO) 34°50’55.5” 139°02/28.8” 900m SP(V,H)* Dec. *77-
*x =
(Ohito) OHT(OT) 34°58'55.9” 138°56’53.1” 65m SP(V) Feb. 17-May 18,°78
* telemetered to Tokyo
|
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Fig. 1.

Routine and temporary stations with highly sensitive seismographs

operated in January and February 1978 by the Earthquake Research Institute
(ERI, including temporary stations TD, SN, NM, SZ, NZ, MC, NS, IT and IG),
Nagoya University, Tohoku University (TI and UG), the National Research Center
for Disaster Prevention (NRCDP), and the Japan Meteorological Agency (JMA).
A temporary station of Kyoto University is close to KWZ.
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Fig. 2. Daily number of earthquakes with S-P times of less than 5 sec recorded
Okuno station (OKN).
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Fig. 3. Epicentral distribution of microearthquakes in June 1977. Epicenters

shown in Figures 3-12 and 23-31 were located by the ERI Izu Peninsula network.
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Fig. 4. Epicentral distribution of microearthquakes in July 1977.
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Fig. 5. Epicentral distribution of microearthquakes in August 1977.
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Fig. 6. Epicentral distribution of microearthquakes in September 1977.
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Fig. 7. Epicentral distribution of microearthquakes in October 1977.
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Fig. 8. Epicentral distribution of miicroearthquakes in November 1977.
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Fig. 9. Epicentral distribution of microearthquakes in December 1977.
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Fig. 10. Epicentral distribution of microearthquakes in the period from
January 1 to 13, 1978,
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Fig. 11. Epicentral distribution of microearthquakes in the period from
January to June 1977.
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Fig. 12. Epicentral distribution of microearthquakes in the period from July
to December 1977. Change in the pattern of epicentral distribution from the

previous period shown in Fig. 10 is remarkable.
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Fig. 13. Epicentral distribution of foreshocks. The largest circle is the main
shock. Epicenters shown in Figures 13-22 were located by using data from not only
the ERI Izu Peninsula network but also other stations shown in Fig. 1 and in the
Kanto and Chubu districts.
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Fig. 14. Epicentral distribution of the main shock (the largest circle) and
aftershocks immediately following it (12: 24-13: 29, January 14, 1978).
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Epicentral distribution of aftershocks in the period of 13: 30-16: 59

January 14, 1978.
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January 14, 1978.
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Fig. 17. Epicentral distribution of aftershocks in the period of 00: 00-07: 31,
January 15, 1978, just before the largest aftershock (the largest circle on this map).
Concentration of epicenters in the western part of the aftershock area, and very low
activity in the area between Oshima Island and the Izu Peninsula, where the main
faulting took place, are to be noted.
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Fig. 18. Epicentral distribution of aftershocks in the period of 07: 31-23: 59,
January 15, 1978. The secondary aftershock area extending southwestwards following
the largest aftershock at 07: 31 with M 5.8, which caused some property damage in
the western part of the Izu Peninsula.
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Fig. 19. Space-time plot of the
seismic activities before and after the
Izu-Oshima-kinkai earthquake until
the occurrence of the largest after-
shock. Sudden expansion of after-
shock area towards the west imme-
diately after the main shock (larger
solid circle) and westwards concentra-
tion before the largest aftershock
(smaller solid circle) are clearly seen.
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Fig. 20. Epicentral distribution of the foreshocks, main shock and aftershocks

in the period from January 13 to 15, 1978 (a), and vertical distribution of the foci
projected on the W-E section (b).

Wulff net projection, are also shown.

Composite first-motion data, upper hemisphere
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Fig. 21. Epicentral distribution of aftershocks in the period from January 16 to
18, 1978(a), and the vertical section(b). Concentration of epicenters near Oshima
Island is partly due totemporary observations on this island carried out in this period.
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Fig. 23.

Epicentral distribution of aftershocks in the period. from January 18 to
31, 1978(a), and the vertical section(b). Comparison of Fig. 23 with Fig. 22 shows
that hypocenters near Oshima Island as located by the ERI Izu Peninsula network

deviate westwards and downwards compared to those determined from data including
stations on Oshima Island.
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Epicentral distribution of microearthquakes in April 1978.
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Ohyama and Mizumiiro (MZI) falls within the range corresponding to each region.
As OYM is situated at a point nearly perpendicular to the trend of epicentral
distribution and MZI is situated on its western extension, the travel time
difference between these stations gives a good measure of epicentral location.
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34, Seismic Activities Before and After the
Tzu-Oshima-kinkat Earthquake of 1978.

By Kenshiro TSUMURA, lkuo KARAKAMA, Izumi OGINO
and Masayoshi TAKAHASHI,

Earthquake Research Institute.

The Izu-Oshima-kinkai earthquake with M 7.0 occurred on January 14, 1978 beneath
the sea between Oshima Island and the Izu Peninsula, where the microearthquake ob-
servation network has been operating to monitor the anomalous crustal activity since
1975. The earthquake sequence of the present event was investigated on the basis of
seismological data from the Izu Peninsula network and other seismographic stations in
the surrounding areas, and its complex structure was elucidated.

The trend of epicentral distribution of microearthquakes in the peninsula turned by
about 90°, from NE-SW to SE-NW, about 6 months before the present earthquake. Earth-
quake swarms occurred in October and November 1977 near Oshima Island, at almost the
same place as the present foreshock activity. Those activities might be some mid-term
precursory phenomena.

Microearthquake activity near Oshima Island began on January 12, 1978, and became
more obvious when a shock with M 3.7, followed by several smaller shocks, occurred.
Remarkable foreshock activity began at 08: 07 on the 14th and it was especially active
in the 1.5 hour period from 09: 30 to 11:00 including two M 4.9 shocks. Most epicenters
of foreshocks concentrated in a small area of about 10km in diameter west of Oshima
Island. After a relatively calm period of about one hour, the main shock occurred at 12:
24, near the western edge of the foreshock area. Immediately after the main shock, a long
and narrow aftershock area, about 50km long and several km wide, extended from
Oshima Island to the central part of the Izu Peninsula. After a shock with M 4.9 at
03: 46 on the 15th, epicenters tended to concentrate in the westernmost part of the
aftershock area and the largest aftershock with M 5.8 took place there at 07: 31,
then secondary aftershock area extended southwestwards. Focal depths of those shocks
were mostly shallower than 10 km.

The seismic area related to the present earthquake can be divided into four parts
with different characteristics: (a) foreshock area near Oshima Island (swarm type
activity), (b) main faulting zone (proposed by SHimazakl and SOMERVILLE, 1978) between
the epicenter of the main shock and Inatori on the east coast of the Izu Peninsula,
trending E-W (main shock-aftershock type), (c) subsidiary faulting zone from Inatori to
Nekko-toge, trending SE-NW (aftershock type activity with swarm-like nature), and (d)
secondary aftershock area of the largest aftershock from Nekko-toge to Nishiizu, trend-
ing NE-SW (probably independent foreshock-main shock-aftershock type activity trig
gered by the main shock). Distribution of epicenters in regions (c) and (d) is consistent
with the trends of active faults and lineaments in the vicinity.

It should be noted that the seismicity in regions (b) and (d) where the main shock
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and the largest aftershock occurred was very low in the past, while earthquake swarms
occurred frequently in regions (a) and (c). The aftershock area of the 1976 Kawazu
earthquake (M=5. 4) is partly overlapped by the present activity in region (c). The
difference of seismic wave frequencies between these regions found by Tsujivra (1978).
higher in regions (b) and (d), and lower in (a) and (c), seems to reflect such difference
in the seismic activity.

The aftershock activity in region (b) decayed so rapidly that it becomes difficult to
point out the place of main faulting on the epicenter maps after March 1978, while the
activity in region (c) is clearly seen.

The source parameters are often estimated on the assumption that the aftershock
area within a short period, say one day, after the main shock represents approximately
the ruptured fault plane. But in the present case, provided the fault model proposed by
Suimazakr and SoMERVILLE (1978), the length of the main fault is only one third of the
total length of the aftershock area within one day after the main shock. Although the
present event seems to have been an extreme case, other larger events may have similar
complexity to some extent. Therefore, observation and detailed analysis of earthquake
sequence are very important to estimate the source parameters accurately.
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Appendix. The seismograms of Okuno station, in the Izu Peninsula, for the period of 48 hours from 06h on the l4th to 06h on the
16th January 1978, record the foreshock—main shock—aftershock sequence of the Izu-Oshima-kinkai earthquake of 1978. These copies
are about 1/2 of the originals. The records were obtained with highly sensitive, short period vertical (No. 1) and horizontal (No. 2)
seismographs with electronic amplifiers and ink-writing drum recorders. On the original records, sensitivity is about 45 pkine/mm,
or a magnification about 140.000 at 10 Hz, and paper speed is 4 mm/sec. The NHK hour signals are recorded together with the hour,
minute and second marks from a X-tal clock. Time given is in Japanese Standard Time (JST=UT+9h). 4T=-0.1sec on the 14th
and —0.2 sec on the 15th and 16th.
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