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Comparison of Aftershock Activity of the 1983 Nihonkai-chubu Earthquake
with That of the 1993 Hokkaido Nansei-oki Earthquake
—Focal Regions of Large Earthquakes Investigated with Aftershock Clusters—
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(Received January 18, 2002)

On May 26, 1983, a large earthquake of M7.7, the 1983 Nihonkai-chubu Earthquake,
occurred off Akita, northern Honshu, along an assumed new plate boundary. After ten
years from that time, on July 12, 1993, another large earthquake of M7.8, the 1993 Hokkaido
Nansei-oki Earthquake, occurred off west coast of the Oshima Peninsula, Hokkaido. This
event is also located near the hypothetical plate boundary and makes the new plate hypothe-
sis more plausible. The two earthquakes have been discussed in relation to tectonics of the
eastern margin of the Japan Sea.

Using data of aftershocks located by JMA (Japan Meteorological Agency), we compare
aftershock activity of the 1983 event with that of the 1993 event. As JMA earthquake
detection capability has been much improved in the decade from 1983, we limit the minimum
M used to 3.8. We find out aftershock clusters within one day in time and five km in space
from aftershocks of the 1983 and of the 1993 main shock, respectively. While the number of
aftershocks in the 1983 event is one and a half times as large as that in the 1993 event, much
more clusters exist in the 1993 aftershock region than in the 1983. The richness of clusters
in the 1993 event may be related to the fact that the focal process of that event is more
complicated than that of the 1983 event.

From viewpoint of earthquake clusters, we also investigate focal regions of another two
large earthquakes which occurred near Hokkaido. In the case of the 1982 Urakawa-oki
Earthquake of M7.1, clusters have moved from 1976 towards to the focal region of the 1982
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event. The earthquake has a focal region across the coastal line from sea to land.
Aftershock clusters off Urakawa have disappeared by about half a year from the main shock.
In October 2001, small scale earthquake clusters occurred off Tokachi where the 1952
Tokachi-oki Earthquake of M8.2 had occurred. These clusters may be related to some
stress state changes progressing in the focal region of the previous large earthquake.
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Table 1. Focal parameters of main shocks and the largest aftershocks.

Date Time Epicenter Depth Mag.
Y M D h m N-Lat. E-Long. km
1983 05 26 11 59 40.356 139.076 14.0 7.7
06 21 15 25 41.261 139.003 6.0 7.1
1993 07 12 22 17 42.762 139.317 37.4 7.8
08 08 04 42 41.942 139.877 26.4 6.5
N
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Mi165
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Fig.2. Number of aftershocks of the 1983 and of the 1993 event
accumulated from the origin time of respective main shocks. M,
represents the largest aftershock, which caused secondary after-
shocks. Data are the same as in Figure 1.
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Fig.3. Locations of aftershock clusters within 1day in time and 5km in space. All the
clusters throughout this paper have the same time-space scale. N is number of
aftershocks in each clusters. Large and small stars represent the main shock and the
largest aftershock, respectively. Data from JMA, M 23.8, #<100km.
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Location of aftershock clusters of the 1993 event. Data from JMA, regardless of
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Fig. 5. Location of aftershock clusters with N =210 and their space-
time plot. Data from Institute of Seismology and Volcanology,

Hokkaido University (ISV), regardless of M, »<100km.
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each clusters are. If the five are completely equal, R=1.0 and R
reduces to zero when an extremely large event appears among the

five.
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Fig.7. Location of two faults which generated the 1983 earthquake (Shimazaki
and Mori, 1983; Mori and Shimazaki, 1983) and aftershock clusters. Large star
and D show the epicenter of the main shock.
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Fig.8. Focal process of the 1993 earthquake (Kuge et. al. 1993) and aftershock clusters.
Star shows the epicenter of the main shock.

5. 1983 FEnihEB & 1993 FNMBOREEGHNE L ®

REHTHET S L 1983 ENHMEDRKRBERENHFIER TH-72, MMEEL LAEL HIZIT
17 ABIC2AREBEEZE I BRAMEIBEL, 1983 FNORARBEIFABEOREHZIEAL 2
w5, 1993 ENFARMBIRIRBENERFEL, BN CREL, FENVREERIEAT I LiI3%
o7z,

WREEFET BHBOEHTRECHEENTH — I ICBHEL T3 E 2L NI MBEIBEL LT
HETLHHEICEET S &, 1993 ENHEBEORBOFIFEL L L TRETLIREN L, D%
NENORBRIIBREDH LN TH -7, TUF 1993 FNMBENFHH 1983 ENMEL N F
BRI TH - Z L IMBEL T2 L BbN b,



1983 FE HAMDIME M7.7) & 1993 FidnEmmdnE (M7.8) 121
. 1982 FiFAHOEBIRIR & € DELMOMEEFH

1982 4 3 H 21 BiMiPHE (M 7.1) BHWAENIC X boO TRVE&2EEE L, ZOEFEHN
—EizEEBUC D 5> T 72D T, HEME 2RISR K E T #EL L2, ZOMEICD
WY TR B OBEREH L ENT 57, BETTHRICERT 5 LHL A RHRHRE S
NaPL LN T, TOMENEBEE L FNOEBOMEBERE 5 L2 TR,

1. XERETMOMBED

COSIRTREL 72 M25.0 DHEICOWTIE, 1926 FEH 5 1982 FMMMHEIC fh - TE
BEAED L TIT AP R LN Z L BREENTWS (R4, 2001). 1976 47 A5 ISV T
BAMBEBNOERT — 71 BLNb LI I %2720 T, AEVHBICOWTLRILBEASRLNDS
&S EFEN, Fig 9 ICEBROS L EMAMA LR T, Lo @i Aabnivy, L
2L, INLDOWEL,LHM L7 N2 3 DB TIE 1982 FHWIMBENBIFEBIC M2 > T
L AR RZTL 32 Ephba 3 (Fig. 10).

2. XEREROWEREE)

CITOHE L THEZAMBL, N25 B2 TREVWELL SHEDOMEND M »5 R %
Kediz, 2D R DRANTEIRL 72 BB O 22 oA v Fig. 11 TH 5. REREDL LK 6 » HikiC
RABORBEBOWBOMT TEBHE T THBEEREL A Lo 2 tdbh 5. REREIRC
o TH LR Z G ER S Z OBMICE I Nz 720 b Ltk w»,

ISV 1976.07.01 - 1983.03.31

NE

0|
8o |-
70 |
50
50
40
0l
20 |-

& 4

Fig. 9. Epicenter distribution of microearthquakes occurring around Urakawa and
their space-time plot.
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Fig. 10. Location of earthquake clusters around Urakawa and their space-time plot.

Clusters are found out from earthquakes in Figure 9. Symbol size depends on
magnitude of the largest earthquake in each cluster.
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Fig. 11. Location of earthquake clusters
occurring after the 1982 Urakawa-
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Fig. 12. Location of earthquake clusters
around the junction of the Japan
Trench and the Kurile Trench, from
off Sanriku to off Kushiro. Data
from JMA, 1926-2001, regardless of
M, h<100km. Considering improve-
ment of earthquake detection capa-
bility of JMA, only clusters in which
M of the first event is larger than or

ni{ - equal to 4.5 are shown. Triangle and

quadrangle represent the 1994 far off

Sanriku Earthquake of M7.5 and the

o]
.. 1952 off Tokachi Earthquake of M8.
@@ 2, respectively. Clusters in the insert-
°. (@ ed box (off Tokachi) are listed in
) o Table 2.

Table 2. Earthquake clusters off Tokachi.

Date Lat. Long. H N M1 M2 M3 M4 M5{ R
1983 Apr 30 41.48 144.04 37 17 6.7 5.0 4.5 4.5 4.5 0.02
1988 Jul 07 41.68 144.48 45 22 6.2 5.2 5.7 4.2 4.1] 0.34
1989 Jan 23 41.72 144.55 10 10 5.8 4.2 4.3 4.0 4.310.07
1997 Oct 09 41.89 145.05 32 9 56 3.5 5.1 5.1 4.8]|0.57
2001 Oct 27 41.65 144.25 7 20 4.7 46 3.6 3.1 3.2]0.48
2001 Nov 22 41.68 144.25 5 41 49 2.9 2.9 2.8 3.0(0.02

H: depth, km, N: number of events in the cluster, M1- M5: five largest events in occurrence time
order, R: see Figure 6.
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