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A remarkable sequence of earthquakes occurred from October, 2001 to June, 2002, off
Tokachi, in the southwestern part of Kuril trench. The region of this seismic activity was
adjacent to the southern rim of the focal region of the 1952 Tokachi-oki Earthquake of M 8.2.
We revealed characteristics of this earthquake sequence in relation to the 1952 large event.

Three ocean bottom seismographs have been deployed off Tokachi by JAMSTEC and
one of them was just above the focal region of this activity. Using data from seismometers
in land as well as on the sea floor, we redetermined hypocenters by the double-difference
method which is suitable for detecting earthquake clusters in a small area. This seismic
activity was composed of three active stages, period I from 27th to the end of October, 2001,
with maximum event of M 4.7, period II from 22nd to the end of November, 2001, with M 4.9
and period Il from 12th to the end of May, 2002, with M 4.6. Hypocenters in the three stages
do not overlap one another. Earthquakes of this sequence occurred on the plate boundary
between the Pacific and overriding plates. While earthquakes larger than M 3.0 had
occurred nearly constantly in the focal region of the 1952 Tokachi-oki Earthquake from 1955
to 1990, no event has occurred in the next decade until this seismic activity starts on October
27, 2001. This suggests that the coupling state between the Pacific and the overriding plates
may change recently, though major events in the sequence were not over M 5 and their focal
mechanisms were not the typical low angle thrust faults along the plate boundary.
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Fig. 1. Distribution of seismic stations used in this study. Squares,
triangles, circles(3-letter code), and circles(4-letter code) are
stations of Hokkaido University, Tohoku University, Hirosaki
University and Japan Meteological Agency, respectively. Dia-
monds are stations with ocean bottom seismometer (OBS) of Japan
Marine Science and Technology Center. A star shows the epicen-
ter of the 1952 Tokachi-oki Earthquake of M 8.2. The seismic
activity investigated in this study occured in the inserted box.
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Fig. 2. Examples of horizontal acceleration records observed by OBS at KOB 1

station.
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Table 1. Travel time corrections in second
for OBS stations.

Stations P wave S wave

KOB1 —0.926 —2.778

KOB2 —1.194 —3.584

KOB3 —1.116 —3.348
Velocity(km/s)
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Fig. 3. P-wave velocity structure used in the
hypocenter calculation.



2001—2002 FFicRE L 2 HBBTOBRE L MERE) 91
. BRS%H & HE RSO

Fig. 4 124 AOMEEH ORI BT 2R3, DD T8 L 2B EIR (Fig. 4b)i, 1%
BIROME (Fig. 42) 12 < b, AEHARES HHIC LV EEL 27T 25— BESNTRL
5, BIEICRBRNTHEATIRBERE CIIRZI TW2 2 7 X8 — L8N EL, BREFRCIIE
R b i3 L AT B LT 3. UBOEE OSSR T, BIEHHEREIVNE » DD
Wi L BRAEE L b, 2 R T, BREEST CREROSMEIEL B2 &
CELWDT, BEICE LT 1 KBROEE L WM.

BEOEMAE RS &, TR —FEEE S 3 km LOEME b BRI ERL TS
Z5—RBRL, %2 bBEOMEIEILO TSN L T2, £727F X F—0RMIC 4 18
DB TERINLND 7 TR —dhb, FTELX 7 7R S—FRIFEICE, 1ZITHEIC 10—
20 km ORFIZ A LT3, 22T, BEFADERE 5 10 km OIETH 5 2 L %4 Th
B2HE S bR B 725, BEBIC R D V- EMEE KOB 1 B4 TRl S 7172 S—P Rl
DI F 2 R 72 (Fig. 5). S—P Bz 3.4 825 5.2 BAHEIC AL TH D, =0 S—PE
R & He S 12 BIFEOR 2 575 £ BRIEH SRR BN TH 5.

%72, Fig. 6 & Fig. T\ 3E@H» 4 F -7 2001410 H 1 B4 6 2002 411 A 30 HF Tl
TN 8 | 7o — K B BRI S A 2R L 72, —H o MEREE, 2001 4 10 A, 11
H, 20024 5 Ao 3 EEBAERILL, 6 ALMEHEI RAET 2 L OOBRHTH- 2. Fig,
QIR ERERD Y bEEL M %, MMI (20014€10H 1844610 H31 ), #EO
(2001411 A1 B4 5 2002451 A 31 H), HMBEIMQ20024€E58»56 1 8)icaiFCc7ay b
L7z, THICIZ20014E 10 H27T B 1943 0 MA.TOME L #D 1 FRICHEEL72M4.6 D
BB S b, kDA CHESERLZ, 1L A SR UIEONE 2 Fr B RE L Tn 2
B, BRAMICHAE-RERN ALY LFHTH-72, MHOEEHIZI11 522 H 0562459
MA4GDHEBE*EELTHIAE-—RERNNEH TH -7z, MHDIEHE)Z 200245 A 12 H 10 &
1253 M2.6 DHIEDLIET N 2 H 12800 MAGOMEZEABE LT HHE—AE—F
BRUOEMTh 72, Kic BEABIC VTR &, BB 1 THE - 7 EEEIE R I TR
Y EHAEERAH ), BRI SR0® R o D LA h, o RIBIITE, R
11 23R CAEB CHESRAEL TWizE S IcRas, Lal, Fig 8 #EICHLCE2E, 3
SOBROMERTEH T ) B2 b TRIOBIMIC HEN T L 2ed - - 2 M5 5 & 5 1256k
LTWwabZ Edaghs,

Kic, ELHBED A H =X 2BEFT, SBRAEL 2 B EEE P BAOLE L) 2
FORE T H OB M 2 BRA DTS A MR > T\ 57285, PEAOWLIIZIC LS A5 =
K LMRPET B2 BRI 72, 2 2 TR SRRt I B L 7 [
BHEIEFnet) DEET — 2 2 HWLET— X2 P TF UYL 3= g > DTSR B KR
HMREZeRT, 2002) % Fig. 91273, #% - f1(1984) R Kosuga et al.(1996) i3, b B2 5



92 —Hl ER- A% BR-F% RE-EFE O BR-Z.H BH-FH EBE-RE OB

41" 48

41° 24 T T T T
144> 06' 144° 18 144° 30 0

5 10 15 20 25 30

Depth(km)
)

41° 48

4° 24 r T T r e ———
144° 06' 144° 18 144° 30 0 5 10 15 20 25 30

Depth(km)
i
F s

30

Fig. 4. Distributions of primary a) and final b) hypocenters, respec-
tively. For the period from October, 2001 through November,
2002. Primary and final hypocenters were calculated by the
Hirata and Matsu’'ura(1987) and double-difference (Waldhauser
and Ellsworth (2000)) methods, respectively.
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lower hemisphere, after F-net of National Research
Institute of Earth Science and Disaster Prevention).
The final epicenters are also shown by dots.
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Fig. 10. Shallow seismicity (M >3, Depth<30 km) in Hokkaido and
Tohoku regions for the period from October, 1997 through Novem-
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Inserted circle is studied area. For rectangles, see Figure 11.
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