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The 2003 Tokachi-oki Earthquake of MJMAS.0 occurred off Tokachi, in the southern-
most part of the Kuril Trench on September 26, 2003. Three ocean bottom seismographs
(OBS) of cable type have been deployed around the focal region of this large earthquake by
Japan Marine Science and Technology Center. Using data of the OBS with those of both
land seismic stations by Hokkaido University and by Japan Meteorological Agency makes
possible to locate precise hypocenters of aftershocks of the 2003 event. Moreover, we apply
travel time corrections for the low velocity sedimentary layer beneath the OBS stations to
calculation and obtain clearer features of aftershock activity.

The aftershock region of the 2003 Tokachi-oki earthquake is nearly the same as that of
the 1952 Tokachi-oki earthquake of MJMAS.0, the previous large event in an earthquake
generation cycle along the plate boundary. Though similar thrust faulting along the sub-
ducting Pacific Plate caused both earthquakes, the 2003 aftershock activity is more complex
than that of the 1952 event. In 2003, aftershocks occurred not only on the plate interface but
also inside the plate and larger aftershocks show a tendency to occur around the asperity on
the fault plane of the main shock.
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Fig. 1. Seismic stations used in this study.
Squares and circles are stations of Hok-
kaido University and Japan Meteological
Agency (JMA), respectively. Diamonds
are stations with ocean bottom seismome-
ters (OBS) of Japan Marine Science and
Technology Center. Star indicates the
epicenter of the 2003 Tokachi-oki earth-
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quake (MJMA8.0) determined by Hokkaido
University. Solid line represents the seis-
mic refraction profile by Iwasaki et al.
(1989) and dash line denotes the volcanic
front.
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Table 1. Station corrections for the three

FIDZED P PR S BERIZNT 3 ZHEHE OBS stations.

DRIEMBIC T 5, Led'> T, KA TRH2ff P wave(sec) S wave(sec)

(ATp & ATs)#FiIEfEi L L7z, (Table 1), KOB1 —0.213 —1.283
KOB2 —0.372 —2.243
KOB3 —0.429 —2.584
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Fig. 3. Hypocenter distributions with 1o error bars from Sep-
tember 26, 2003 to October 25, 2003. (a) Hypocenter
determined with only land data. (b) Hypocenter deter-
mined with both land and OBS data.
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Table 2. Reduction of residuals between the observed and calculated travel times for the OBS

stations.
KOB1 KOB2 KOB3
average | standard deviation | average | standard deviation | average | standard deviation
Res. without cor. P (sec) —0.045 0.270 0.090 0.333 —0.054 0.451
Res. with cor. P (sec) 0.038 0.262 0.047 0.311 0.057 0.384
Res. without cor. S {sec) 0.899 0.836 1.318 1.351 1.359 0.899
Res. with cor. S (sec) 0.515 0.704 0.000 0.127 0.106 0.788
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Depth 29. 4km

2003/9/26 6:08 M7.1
Depth 48. 5km

2003 SFH-HhbE (MIMAS.0) HREIEE)

2003/9/26 0:00 - 10/25 23:59

Major asperity

A B c
0 [o]
20 - S o] _. 204
P 9, &% & °g8 540
S0l el =]
£ ° 2 ey |
o1 8%
Q 80 4
804
10012 100
E F G
0 0
20 20
- T 40
§40' o % 40
E £
e
80 - o T
100 00 . 100

Fig. 4. Map showing hypocenter distribution of aftershocks together with vertical
cross-sections of four rectangular sub-regions. The plate boundary estimated by
Iwasaki et al. (1989) is denoted by the solid line in the cross sections.
mechanism solutions are from Harverd University. An area surrounding the
arrow tip is major asperity on the fault plane of the main shock by Yamanaka and

Kikuchi (2003).

Focal



354

— BHE-HE BR-LR B

2003/9/26 0:00 - 2003/10/25 23:59

East area

R

sw

NE

267277287297 30
2003/9

East area

Main shock

Largest aftershock —

sSwW

Fi

30

2003/9
date

g. 5. Space-time distribution of aftershocks along the Kuril Trench.
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Fig. 6. Daily number of aftershocks counted
in this study.
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e A\ (O Fig. 7. Comparison between aftershock

T AQO distribution of the 1952 and that of

1280 the 2003 Tokachi-oki earthquake.

Aftershock with magnitude larger

. N than MJjMAS5.0 are plotted for one

month after each main shock. Open
and solid star indicate the epicenter
of the 1952 and the 2003 main shock,
and Solid triangle and solid circle
indicate the epicenter of the 1952 and
the 2003 largest aftershocks, respec-
tively.
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