b n T2 W
g5 33 %%(1980) 169-185 [

1979 4£ 1 A 13 HAduimEis) bz

ACHETSE I SR ES i« v 2 — 15 W #k x
(T3Fn 54 4F 12 A 24 AEM)

On the Earthquake on January 13, 1979 off Mukawa,
Southern Hokkaido

Tetsuo TARANAMI

Research Center for Earthquake Prediction, Faculty of Science, Hokkaido University
(Received December 24, 1979)

On January 13, 1979, a shallow earthquake of magnitude 4.2 after the Research Center
for Earthquake Prediction of Hokkaido University (hereafter called RCEP) occurred off
Mukawa, southern Hokkaido. Some distinguished foreshocks and aftershocks with relation
to this event were observed.

It is a remarkable event because in this region such shallow events have seldom occurred
by this time.

After two days of the main shock a seismological observation had set up at Mukawa
by means of a cassette tape recorder with a tape speed of 0.10 mm/sec. From the view
point of disasters, seismic intensity of the main shock was also investigated in the whole
of Mukawa town.

From the above detailed seismological survey data, several important facts were found
as follows.

1. Some stages of seismic activities were suggested In the first stage, four small
events took place in succession in the furthest places off Mukawa This activity was com-
pleted in a relatively short span of time of half an hour. After a following ascismic
period of seven hours, the dramatic main stage appeared near the southeast rim of the
source region of the impending main event. At this second stage, two extremely large main
event occurred successively in mere two minutes. After that, such a phenomenon of occur-
rence of earthquakes in a limited region and in a short time interval was sometimes
recognized in a vaguely sense.

2. Focal mechanism solution of the main event suggested that type of fault movement
was a left-lateral strike slip pattern as well as other shallow events occurred previously in
Hidaka district. The fact was attributed to the field of east west trending compressional
shearing stress in the whole of Hidaka district. It may be said in this connection that a
fault plane with dip direction of 311.4° measured counter-clockwise from the north is in
accord with a general direction of source area implied by epicentral distribution of a series
of small events with relation to this main shock.

It is furthermore consistent with an edge of “old downed delta” [MocI (1964)].

3. Based on the results of error analysis in hypocentral parameters with the prediction
analysis after WoLBERG (1967), the standard errors of hypocentral coordinates due to random
errors in the data and model parameters of velosity structure may be several kilometers at

most
4. Micro-seismic zoning map of earthquake intensity for the main shock suggested that
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local difference of seismic intensity depends upon variety of geological structures in places.

b. A T-phase, traveling through the ocearn with the velocity of sound in sea water
was found on seismograms of coastal station ESH, which is one of RCEP stations. The
path of propagation from the epicenter to ESH is mostly oceanic.
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Fig. 1. Locations of seismic stations and index map. Open circles: Permanent
stations of the Research Center for Earthquake Prediction of Hokkaido Uni-
versity (RCEP). Double circles: Temporal or Permanent stations of other
agencies (the Usu Volcano Observatory of Hokkaido University and the Japan
Meteorological Agency, JMA). MUKW is a temporal station kept by the
author during January 15 to March 22 1979. Shaded area in a square: The
noted source area in this study.
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of hypocenters in the present study. S-
velocities are assumed by the ratio of
P-velocity to S-velocity, which is 1.73.

Crustal Model

Velocity, km/s Depth, km
1.9 0.0
2.9 0.9
4.4 2.8
b.1 4.5
6.2 10.5
6.6 18.0
7.5 30.0
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Tig. 2. Results obtained from the temporal seismological observation.

Top: Daily

number of earthquakes with P-S times of 10. 5 sec and less at MUKW. Mid-
dle: Frequency distribution of P-S times at MUKW. Bottom: An example of
seismogram at MUKW where a compact cassette recorder with a tape speed

of 0.10 mm/sec was used to record such seismograms.
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Fig. 3. Error contour maps of #, y, and z coordinates and origin time for the
present array configuration. Plane layered model used in the calculations
was shown in Table 1. A reference event is assumed at 15 km depth.
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Table 2. Comparison of parameters of hypocenters by RCEP and those of
recalculated in this study.

Origin time Latitude Longitude Depth Magnitude
1 1979 01 12 17 11 35.6 42°39.60" 141°58.20" 89.9km 2.16 RCEP
1979 01 12 17 11-37.3 42 31.27 141 50.51 14.1 relocated
2 1979 01 12 17 11 59.3 42 37.20 141 57.60 77.0 3.17 RCEP
1979 01 12 17 12 00.2 42 31.53 141 50.34 22.0 relocated
3 1979 01 12 17 33 11.9 42 36.60 141 54.60 7.4 1.70 RCEP
1979 01 12 17 33 12.5 42 30.71 141 50.76 12.6 relocated
4 1979 01 12 17 40 05.6 42 36.00 141 55.20 75.4 2.27 RCEP
1979 01 12 17 40 05.9 42 30.54 141 51.09 13.7 relocated
5 1979 01 13 01 35 16.1 42 34.80 141 54.00 39.1 3.51 RCEP
1979 01 13 01 35 14.5 42 30.53 141 52.23 19.3 relocated
6 1979 01 13 01 37 21.6 42 34.80 141 54.00 41.1 4.24 RCEP
1979 01 13 01 37 19.8 42 31.09 141 52.50 21.1 relocated
7 1979 01 13 09 08 35.1 42 41.40 141 51.00 82.1 2.43 RCEP
1979 01 13 09 08 36.2 42 31.09 141 51.08 18.4 relocated
8 1979 01 13 09 48 16.2 42 33.60 141 53.40 28.5 2.90 RCEP
1979 01 13 09 48 14.1 42 31.32 141 51.07 13.9 relocated
9 1979 01 13 11 16 44.6 42 34.80 141 55.20 60.1 2.62 RCEP
1979 01 13 11 16 44.0 42 31.44 141 50.82 16.1 relocated
10 1979 01 13 16 31 46.8 42 40.80 141 52.80 85.2 2.62 RCEP
1979 01 13 16 31 47.9 42 30.99 141 51.08 16.0 relocated
11 1979 01 13 18 23 45.2 42 34.20 141 55.20 62.8 1.7 RCEP
1979 01 13 18 23 45.0 42 31.42 141 51.27 18.1 relocated
12 1979 01 14 07 43 23.6 42 35.40 141 52.80 33.9 3.25 RCED
1979 01 14 07 43 21.8 42 30.66 141 52.01 13.3 relocated
13 1979 01 14 13 29 23.9 42 36.60 141 55.20 76.9 1.99 RCEP
1979 01 14 13 29 24.7 42 31.36 141 51.43 21.2 relocated
14 1979 01 14 21 09 41.1 42 43.20 141 50.40 93.4 2.05 RCEP
1979 01 14 21 09 43.4 42 30.83 141 52.14 21.2 relocated
15 1979 01 15 20 46 56.2 42 36.00 141 55.20 73.8 1.87 RCEP
1979 01 15 20 46 56.6 42 31.56 141 52.69 10.0 relocated
16 1979 01 17 03 56 51.3 42 34.80 141 54.00 31.3 2.96 RCEP
1979 01 17 03 56 49.1 42 31.96 141 51.87 14.4 relocated
17 1979 03 29 04 07 02.8 42 36.60 141 55.80 53.2 3.23 RCEP
1979 03 29 04 07 01.6 42 31.19 141 53.72 22.2 relocated
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Fig. 7. Seismogram of main shock at Matsushiro Seismological Observatory of JMA.
Note a large phase following the first P-waves.
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denote the sequential numbers shown in Table 2.
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Fig. 10. Focal mechanism solution for the main event. The first motions of P waves
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