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Earthquake Swarm at Meakan Volcano in March, 1982
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Usu Volcano Observatory, Faculty of Science, Hokkaido University
(Received August 13, 1982)

Meakan volcano is an active volcano situated at the eastern part of Hokkaido, Japan.
The first recorded activity was some rumblings in 1927. The explosive eruptions took place
at Pon-machi-neshiri crater in 1955—1956. Subsequently, many small eruptions occurred
from 1957 to 1966.

According to the Japan Meteorological Agency (JMA), the maximum monthly number of
earthquakes since November, 1972 attained to 411 in March, 1982. After 98 days’ dormancy,
an earthquake occurred on March 19, 1982, and seismic activity increased gradually toward
the large tectonic earthquake off Urakawa (M=7.1) on March 21, 1982. Then, one day after
the event, seismic activity increased rapidly. The activity continued to April 1 and since
then decreased gradually.

It is well known that at some instances Meakan volcano and some other volcanoes
showed anomalous activity at the time or a few days after a remote large tectonic earth-
quake. In addition to this, just after a local earthquake felt at Meakan spa on July 7, 1976,
seismic activities of Meakan volcano increased like the recent activity. It is inferred that
the earthquake swarm at Meakan volcano in March, 1982 was activated by the large tectonic
earthquake off Urakawa on March 21, 1982.

In order to investigate the recent activity of Meakan volcano precisely, temporal
observations were made from March 28 to April 5 1982. In this period, no particular
changes were found on surface activity. 901 earthquakes of which S-P times were shorter
than 4 sec were observed. b-value of these earthquakes is determined to be 1.3. Distribu-
tion of S-P times of earthquakes, of which both P-wave and S-wave arrival times are read
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clearly, is mainly in the range of 0.7 to 0.9 sec. Epicenters of 60 earthquakes were also
determined by tripartite net observations. Distribution of epicenters was concentrated at
the northwestern slope of Naka-machi-neshiri. Its elongation was less than 2 km. Focal
depths were mostly estimated to be shallower than 3 km. These results show that the
swarm occurred in the very small limited region. So it is inferred that the swarm originated
in activity of Meakan volcano.

14 earthquakes having abnormally long duration were observed. Existence of these
earthquakes also supports the inference that the swarm is of volcanic origin.
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Fig. 2. Topography around Meakan volcano and the temporal seismometrical
observation points. (T : location of tripartite net. D1—D3: observation points
with a drum recorder.)
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Fig. 3. Monthly frequency of earthquakes at Meakan

DEHE: r EECIBE A BB
WML7zZ e HmEINTWDE Nday

volcano from November, 1972 (after JMA).

T T

(- K%, 1952). F7z, 1973
F£6H 17 HOMELEPHED MEAKAN
BRIZI% 3 HANC ISR CHuE D
BREL T3 (88K, 1974).

Fig.5ic, MaoBis L2 h
CEOIL 2R 2R 1976 £ 7
H, 1979 £ 7 A D MERTEEIC BT
HHFEMEEEO O RN -
RY. Fig5iamdns ki, fectonic earthauake
1976 _ﬁz L é]x@@ﬁ%ﬁﬁ%éij}m (M71 0ff Urakawal
BEICIE, PRI HEFTEE LS NCE 00
BAEFOARMEIREL T
5. 1976 FOMEIZ 7 B 7 HFISE
B THREL 2M=3.9NHET F
HY, SEOHAPRELIZE -

200

i
+

-4~ UvQlatl)
—o— UVO0{z 0.3mkine)
— JMA

Ao e

PRABRUBIATDOLDTH S,

LrL, ZOBOBNEEDME " e
DMHRIE & < BTV 5,
BlEnZ &6, ARIODHER S

10 )

Apr,, 1982

30

Fig. 4. Daily frequency of earthquakes at Meakan
volcano from March 1 to April 30, 1982.



MERTIRIGIC 3507 B 1982 4 3 A OB FEMR T 69

FEOBERMERENIEE DR 2 ICERIEL T 2RI ESRAE L, FHicu8EE ST
T—RERLLIZ L5 I2BbNE, 2 Vo RBBED A S =X 2220 TE, KHEIC L 5kA
ENERFREICH B KLDEE ZHERT 5 (L, 1971) L EHEZ LN TWEDL, EIUI T,

7B, Fig 3 bbbt SIic M EENBMMERSITS A 160, 6 A54RBTHY, 13T
HEV NIRRT w3,

Table 1. Examples of anomalous changes in volcanlc activities
triggered by large tectonic earthquakes in Hokkaido.

ET Kol B w0 %
i (M6.8) |+ B 180 3EH WA
1926. 9. 5
P (M8.1) | KWK & 130 B s E
1952. 3. 4 i Sy
ERW (M7.0) | + B & 160 3 H i~ WA TR S
1962. 4.23 6. 298 X
B (M7.8) | & it 240 2 B %~ M
1968. 5.16
g + BB 310 2o KIMERE R
LLsRES
e (M7.1) | MR 190 B OH~ WA
1982. 3.21

I # il

farih ZEAAMIZI 3 H28 B 18825 4 AS H 07, 3H29H 1885 4 H 4 H
BEOBIZ MY vs 4 PEAAERL 2. WS, £02HBE TR EORE, 1TEICIIX
W& 72 %9 % % F 7z, Photo. 1 i #&HlA & B EFIEL N e &, Photo. 2 IZEHMHMKIEE, T Th
Y. Tp, WAL TESGEEORNR, MoORGHENEFELZLIEUL 20, REEIZOLA
T otz, LT CIHMEBBREIC DWW THLRET S,

Fig. 2 ic BRI ANEEZRY, T1-T3IR3BHPRRICKREL 2184 200ma k)25 4 b
B, D1 -D3E Ny T I)—BENXF A ALY 7AFTava—F— 1 E&2HUTL- 72
BEVEBEOMESR, FNFIRL TS, Bl EOEEZ IROBEEANZR > T 5018,
T Fzeok D b EMIE 10 km, 6 5 km DINICIZBRA TE Lo 272HTH L. Fnizi
Eitiz T ~C 2 Hz o ERMER T, #50cm OEE & 30 cm ot FIC#EELz, T2,
T3 EFEIRA 15T o258, TR ETEND L KPFHRTE 1 5%, S—PEH
PHEUCHWTHEBLL, TNLEFEBRTHY, v a—F— R L 2. BREI0.25
mkine/cm & L7z, F£72, FZ72AL a—-F—-trBHBERACI ETE I R sl ¥



70 woA oW —-l T i

5 AL a2 —DEEkE, AIUEME X MTEEDMMCERP FoLMBELS 2KE T2 HMT
vy, BFICi3EL LTR384 FERBIDGEEERE A7z,

N/day MEAKAN

T T T
40F ¢ TECTONIC EARTHQUAKE

- (M3.9, NEAR AKAN) 1

20}- .

ol—1 N i 1l
© June ¥ o July ® * Aug,1976
- T T l T T

8o} P 1

60F .
40} -

20- .

0 | e /_\/L_\QLJM\/_\/—/;
o July » » “Aug,1979
T T | T T
80 ¢ |
TECTONIC EARTHQUAKE
60 (7.1, OFF URAKANA)

40

201

1 g =
0 ' Mar » % “Apr, 1982 ®

Fig. 5. Three examples of earthquake swarms at Meakan volcano.
(a : July, 1976. b : July, 1979. ¢ : March, 1982.)

Photo. 1. The whole view of Meakan volcano from the western
foot of the volcano in March, 1982.
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Photo. 2. Field observation with a drum recorder at D3.
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Fig. 7. Hourly frequency of earthquakes at Meakan volcano. Small vertical bars
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