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Aftershocks, Earthquake Mechanism and Tsunaml Sources on the

Tokachi-oki Earthquake of. 71968 ’

Hideo Watanabe

The Seimologz"cal Sectz'on; J. M. A. .

A destructive earthquake occurred off the Tokachi on May 16, 1968. The origin time-
was, 09h 48m 53.0s+0.5s J. S. T.,— the epicenter at 40°44/+1/N .and 143°35/+0.3’E, the depth
Okm and the magmtude 7.5. Two great aftershocks occurred and accompanied both tsu-
namis. .

First, the author has dxscussed theoretically - that the accuracy of determination of
tsunami source is mainly dependent on the scale of accepted bathmetric charts and the sea
depth. In the case of this tsunamx, the area of tsunami source calculated by above- mentio-
ned consideration is about twice without consideration. -

-Next, relationships between aftershocks, earthquake mechanism and tsunami sources
have been investigated by comparing with the Sanriku-oki Earthquake of 1960, from a statis-
tical pomt of view.  Some obtained conclusions are as follows :-

1). There is fairely a good relationship between tsunami source and the area of after-
shocks. It is a noticeable that many aftershocks had occurred within the tsunami source
of the second great aftershock before the occurrence of this aftershock. This may be clo-
sely related with the development area by Mogi (1968). V : »

2). The fault type of great aftershocks: accompamed tsunami dlffers from that of the
‘mainshock. In another author's paper (Watanabe, 1970), the - same examples had been
found in and near Japan. This is inconsistent with the conventional opinion- that the me-
chanism of the a_ftershock must depend on that of mainshock. The crustal deformation acco-
mpanied tsunami may be related with the occurrece of aftershock.

3). Tsunami generation is closely related with the mechanism of earthquake and te-
ctonic structure o,fr‘occurrence ‘region. . This earthquake occurred in the intersected region
of the Japan Trench and the Kurie Trench, and accompanied. the tsunami which formed an
elliptic shape elongated to the northwest direction. The pressure direction of the main-
shock coincides to the long axis of tsunami source and approaches to the direction of the »
"Japan Trench, though the pressure direction of the earthquake occurred off the Sanrlku on
1960 is perpend_lcular to the- direction of ‘the Japan Trench (Fig. 4). One ot two nodal
planes, slipped plane, dips at obliqued angle from the Pacific Ocean side to -the island-arc

" side and many aftershocks seem -to have occurred on this plane. These facts suggest an
interesting relation with the tectonic movement of the crust on the Pacific Ocean side.
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Fig.1. Geographic distribution of tsunami sou-
" rces of the Tokachi-oki Earthquake of
1968 calculated by several authors,
(1) Kajiura, Hatori, Aita and Koyama
_ (1968) (broken line),
(2) the Japan Meteorological Agency
(1968)  (chained line), )
" (3) the author (bold solid line).
. Fine solid lines show the last wave
fronts from tide. gages.
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Table. 1. The areas: of tsunam1 sources cal-

culated by several authors
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Fig. 2a, Geographlc and vertlcal dlstrlbutlons
- of aftershocks, earthquake mechanism .
- and tsunami sources on the Tokachi-

oki Earthquake of 1968, from the ‘ori-
gin.time of the mainshock, May. 16,
09h 48m J ‘S. T. to May 16, 1%h 38m J.
ST,
The flgure of rlght side shows the
_mechanism diagram of earthquake.
X : mainshock" .
© : great aftershock accompanled
with tsunami °
& aftershocks ot 6<M<7
QO aftershocks of M <6.
The solid curve in geographic map .
,shows the tsunaml source of the main-
shock.
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Flg 2b The same dxstrlbutlons as Fig. 2a from
thé occurrence time of the first great
_ aftershock, May 16, 1%h 39m J ‘S. T tof
June 12.
The soild curve in geographlc map K
shows 'the tsunami source of the first )
great aftershock and the broken curve .
the tsunami source .of the mainshock.
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‘Fig. 2c. The same distributions as Fig. 2a from "
Lo " the occurrence time of the second great -
" aftershock, June 12,22h 41m J. S, T. to
Nov. 16. : ' o :
The solid curve in ‘geographic map
‘shows the tsunami source of the second -
great aftershock and the broken curve
the tsunami source of the mainshock.
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~ Fig. 3a. Geographic and vertical distributions
of tsunami sources, aftershocks and ear-
-thquake mechanism on the Sanriku-oki
Eartiquake of 1960, from the origin time
. of the mainshock, March 21, 02h 07m
J.S.T. to March 23,09h 22m J. S. T.
The figure of right side shows the
mechanism diagram of earthquake.
"7 X : mainshock
O: strong aftershock accompamed
" with tsunami
" @®: aftershocks of 6<M
O aftershocks of M <6
The soild curve in geographic map.
shows the tsunami source of the main-
shock..
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