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Report on the Earthquake off the eastern
Ibaraki Prefecture, Japan of July 23, 1982
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Y.Okada, S.Noguchi, M.Ukawa, M.Imoto, and M.Ohtake

National Research Center for Disaster Prevention, Japan

Ahstract

An earthquake with magnitude 7.0 {Japan Meteorological Agency) took
place off the eastern Ibaraki Prefecture, Japan, at 23h 23m (JST) on July
23, 1982. Its epicenter was 36.36°N, 142.20°E, and its focal depth was
85 km. Studies on its focal mechanism using P-wave polarities at 26
stations and the strain step data which were obiained at the Yasato station
hy the borehole three-compenent strainmeters revealed that the main
rupture was a reverse fault type dip-slip along the surface striking in the
N20°E direction and dipping westward by 45°.

The main shock was accompanied with a numerous number of foreshocks.
A remarkable foreshock activity started 32 hours before the main shock
occurrence and continued for 21 hours {Period I). Then, it became quiet
for 7.5 hours until the recovery of activity which lasted 3.5 hours just prior
to the main shock (Period 11).

Hypaocenters of foreshocks are located within a small area, about 30 km
square. Foreshocks in Period 11 are distributed at the western margin
of those in Period [. The main shock occurred at the northeastern end of
foreshock region. Hypocenters of aftershocks are separately distributed to
the trench side and the shore side. An area of aftershocks on the shore
side gradually expanded showing a westward migration,

Looking back to the past seismic activity in this particular region, off
the eastern Ibaraki Pref., the following several features are noticed.

(1) Earthquakes of magnitude around 7 repeatedly occurred with a

periodicity of about 20 years.
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(2) The earthquake which occurred in this region often couples with a
seismic event in neighbouring regions. Especially. in case of the
earthquake of M7.0 in 1938, the shock of M7.5 followed a half year
later at northern adjacent area, off the eastern Fukushima Pref.,
where a seismic gap is recognized at present.

(3} Seismic activity in this region has been considerably low.

The mean occurrence interval of the earthquake of M=25 was 202
days since 1966, which is very long compared to that of 100 days
hefore that time,

{4} Recently, the magnitude determined by the seismic intensity distri-
bution is large compared to the value of erdinary magnitude.

This means that high-frequency seismic waves are dominated in
recent time and that this region is kept in a high stress state.
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Fig.1 Epicenter of the main shock and observation stations of the NRCDP.
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Fig.2 Hourly number of earthquakes at station CHS ({epicentral distance : 140 km),
Only the events of M>3 are counted.
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Fig.3 Difference in the Ishimoto-lida's coefficient # between
foreshocks and aftershocks observed at station CHS.
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Fig.4 Hypocentral distribution of foreshocks and aftershocks.
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Fig.4 Hypocentral distribution of foreshocks and aftershocks. (continued)
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Fig.7 Comparison between principal values of chserved strain steps at station
YST and those of theoretical ones (slip angle A in Fig.6 is taken as a
parameter). Observed values are obtained by two sets of borehale
three-component strainmeters 60 m apart from each other.
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Fig.8 Theoretical static deformation field on the
surface of semiinfinite medium. P-wave
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are assummed to be 6km/sec, 3 x 10 cgs.
and 3 x 1028 c.gs., respectively. (a) Hori-
zontal and vertical displacements, together
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Fig.11 Change in M;-M values and their frequency distribution. M, the
magnitude determined by the seismic intensity distribution, is considered
as a parameter of richness of high frequency components of seismic
waves, Periods ) to @ correspond to those in Fig.9, respectively.
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