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A remarkable earthquake swarm occurred off Matsumae, southernmost tip of the
Oshima Peninsula, Hokkaido, Japan. During its activity from October 1, 1995 to mid-May,
1996, some seismic activities as well as volcanic ones took place far apart from its source
region.

When the decay rate of Matsumae swarm activity varied, another earthquake swarm
started off the Aonae Cape of Okushiri Island, about 80km apart from Matsumae swarm. In
the beginning of November, a synchronous decrease was recognized in both activity of
Matsumae swarm and aftershock activity of 1994 Hokkaido Toho-Oki Earthquake of M8.1
which had occurred off Shikotan Island on October 4, 1994. At the same time, volcanic
earthquakes suddenly increased at Meakan-dake Volcano in the eastern part of Hokkaido.
After the largest event of M4.4 in Matsumae swarm on November 23, 1995, seismicity east
near off the Oshima Peninsula decreased, while seismicity in the central part of Hokkaido
increased. Komagatake Volcano in the Oshima Peninsula erupted on April 5, 1996, in the
late stage of Matsumae swarm activity.

It is left unknown whether these events associate with Matsumae earthquake swarm.
However, the fact that they happened at nearly the same time implies the crustal activity in
and around Hokkaido remained high level in late 1995 and 1996.
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Fig.1 Hypocenter distribution of Matsumae earthquake swarm

and location of seismic stations. KKJ, GAM, KKM, and ATM
are of Hokkaido University, and MMA of Hirosaki University,
and HIYAMA, and SHIURA of Japan Meteorological Agency,
respectively.
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Fig.2 Daily number of earthquakes of Matsumae swarm. Days are
marked when earthquakes of magnitude M4.0 and larger occurred.
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MATSUMAE SWARM initial stage (KKJ cumulative number)
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Fig.3 Cumulative number of earthquakes in the first three days of
Matsumae swarm activity. An arrow shows the first event observed.
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Fig.4 Frequency distribution of
occurrence times of earthquakes
of Matsumae swarm.

EBAREL A NECHEOEKD £ k>Tv5, 19964 4 A 7 Biciz HRIFRBENE
e LTIIED ZW5HOMEH 1 BREOMICEIT TREL 2. DB DOMEE)IL 21 K 02 4DM
4.0 DB [AE-RE | HOEHTH - 20 L ERBICIKEL, TOHROBRMERSE

BEERLET L) LREBRIE I L1,

RATBERHEIC OV T, MIEESIHORRERT 7 —T > ~N7 - ) e S —DRDFKDE
»F~72 (Fig.5). SMONEREZRWT, M22.0 NHEH* 10 BRET 2B FROR (T,



102 Ay F]E - R

P

2.0 0 m— e ——
______ 5 o
o) o o = 2.45
QD&@ """"""""""""" -
©) o) Pa) 0] &
tod 00”7 Y0 o 6’(9 Oqn &¥e; Main = 1.85
oo © o —o—0REO o o
© O
O
00— . .
1001 101 1201 960101 201

Fig.5 Time variation of b values of Matsumae swarm. b values are calculated
with successive ten earthquakes (open circle). b values from earthquakes in
each time interval are also shown (solid and dotted lines depending on
magnitude threshold).
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MATSUMAE SWARM (KK dally, ampl.>=5mm)
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Fig. 6 Daily number of earthquakes of Matsumae swarm marked with regional crustal
activities whose locations are shown in Figure 7. Solid bars show felt events.
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Fig.7 Index map showing seismic stations (cross) and locations of
regional crustal activities of seismic event (net, rough size) as well as

volcanic one (triangle).
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Fig.8 Daily number of earthquakes of Matsumae
swarm (upper) and that of off Aonae earthquake
swarm (lower).
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MATSUMAE SWARM (KKJ dally number, ampl.>=5mm)

20
] T ][]
15 —
n=12.8%3.7
._’:_:_._F—— o ol e e e e —t
- ]
T=8.3%3.2 L | |
|
N 951101' .....
xiga  JMA pmemiel . mnipye et NPLOT=00334
1994 Toho-oki (M8.1)
94 aftershocks
cumulative number
2.-
Meakan-dake
voleanic earthquakes
increase
l-
TTTYTITTTITTITITITT T lllIIIIIIIIIHIIITIIIIIIHIIII,IIIIIHIIIII
951082 L@19 La2e 951101 1110 1129 951261

Fig.9 Contemporary decrease in activity of Matsumae swarm and
aftershock activity of 1994 Toho-oki Earthquake and sudden
increase of volcanic earthquakes at Meakan-dake.
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Fig. 10 Daily number of earthquakes near ESH and HRK
station, respectively. Note the variation of activities
after the largest event of M4.4 of Matsumae swarm on
November 23, 1995.
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Fig.11 Hourly number of earthquakes near ESH, that of Matsumae
swarm, and that near HRK station, respectively, showing
details of activity before and after the Matsumae largest event
(M4.4).
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Fig. 12 Daily number of felt earthquakes of two Matsumae swarms. Komagatake
Volcano erupted (arrow) in 1919 as well as in 1996 while earthquake swarm
acitivities continued.
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