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Seismic Activity off Tokachi Region, Southeastern Hokkaido, Japan
—The Features for 51 Years since the 1952 Tokachi-Oki Earthquake—
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N10WS, Kita-ku, Sapporo, Hokkaido 060-0810, Japan
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We investigate seismic activity off Tokachi region, southeastern Hokkaido, Japan, where the
Pacific plate is subducting beneath the overriding plate, by analyzing hypocenter catalogues pro-
duced at Hokkaido University and Japan Meteorological Agency. The time-space distribution of the
earthquakes clearly shows a decline in seismic activity in the focal region of the Tokachi-oki
earthquake of 4 March 1952 (M8.2) from the early 1990’s to the present. Remarkable low seismic
activity on the focal region of the 1952 earthquake indicates strong plate coupling. It also implies full
stress accumulation generated through relative plate motion without energy release either by seismic
or aseismic events after the 1952 event. A simple integration of relative displacement between the
two plates after the latest event is approximated at 4.2 m. This value equals the mean slip of 4 m
resulting from the 1952 earthquake. These facts point to a possible occurrence of the next great
earthquake with M =8 in the near future.
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Fig. 1. Map epicenter, focal

(1975), and

showing the
mechanism from Kasahara
focal region of the Tokachi-oki earthquake
of 4 March 1952 (M8.2) (the polygon in

broken line). Arrows indicate the relative
plate motion between the Pacific and North
American plates. Contour lines and closed
squares indicate the sea depth in meters
and urban cities in eastern Hokkaido,
respectively.
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Fig. 2. (a) Epicenter map in southern Hokkaido based on the Japan Meteorological Agency (JMA)
catalogue. Earthquakes with depth=<80 km during the period from March 4, 1952 to August 31,
2003 are shown. The polygon area indicates the focal region of the 1952 earthquake. (b)
Magnitude-time distribution of earthquakes occurring in the focal region of the 1952 earthquake.
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Fig. 3. Cumulative number of earthquakes

with M=5.0 in the focal region of the 1952

earthquake shown in Fig. 2.

B 1952/03/04 - 2003/08/31 ; 6.0SM=8.5

20km

Fig. 4.
quakes in the focal region o

(a) Space-time distribution of the earth-

f the 1952

earthquake shown in Fig. 2 with M=6.0.

(b) Same as (a) but with M=5.0.

1976/01/01 - 2003/08/31

1976/01/01 - 2003/08/31
0.0=M=9.9
DEPTH=40km

Fig. 5. (a) Epicenter map off southern Hok-
kaido based on the Hokkaido University
catalogue for events with depth=80 km
during the period from January 1976 to
August 2003. The polygon indicates the
focal region of the 1952 earthquake. The
rectangle shows the region where seismic
activity has been low. (b) Same as (a) but
with depth=40 km.
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Fig. 6. Hypocenter distribution in the focal
region of the 1952 earthquake based on the
JMA catalogue during the period from
August 9, 2000 to August 31, 2003 is
shown. Plate interface is depicted by a
broken line [Iwasaki et al. (1989)]. Perma-
nent ocean bottom seismological stations
operated by Japan Marine Science and
Technology Center are indicated by open
squares.
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Fig. 7. Epicenter map with M =3 during the
period from January 1954 to August 2003.
Earthquake groups are enclosed by dotted
circles. The polygon shows the focal region
of the 1952 earthquake.
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Fig. 8. Focal regions of the Tokachi-oki earth-
quake of 4 March 1952 (M 8.2), the Tokachi-
oki earthquake of 16 May 1968 (M 7.9), and
the 1994 Sanriku-Haruka-oki earthquake of
28 December 1994 (M 7.6) are indicated by
thin broken lines. Seismic gap indicated
by thick broken line is recognized off
southern Erimo cape. Open squares, circles
and diamonds indicate the aftershocks
with M=5 for a month just after the
mainshock of 1952, 1968 and 1994 earth-
quakes, respectively.
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Fig. 9. Time series of daily baseline lengths
between GPS stations from March 1996 to
August 2003. All baselines are almost
parallel to the relative plate motion
direction.
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