HOKKAIDO UNIVERSITY

Title 1977 —T8ER/ERILUENICH S D REAL DHEE 5 ER A
Author (s) [RE, #; HARADA, Tohru; IUTF, ¥ ftb
Citation itiEE Rk YIBEFRERS, 38, 31-40
Issue Date 1979-11-30
DOI https://doi.org/10.14943/gbhu. 38. 31
Doc URL https://hdl. handle.net/2115/14079
Type departmental bulletin paper
File Information 38 p31-40. pdf

kaido
\;\0\‘ U”/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




ALHEE R BB E e
Geophysical Bulletin of Hokkaido University, Sapporo, Japan
Vol. 38. November, 1979, p. 31—40.

1977 — T8 EHERILUME K (24 5 D REAL 0 ZE T EA

B OB #
LA A B

Wr  EF-EL BX
ALK B B R AT SRk LB
(BBF1534F 127 27 H % #)

Quasi-Continuous Observation of Changes in Distance Caused
by the 1977—78 Eruption of Usu Volcano, Hokkaido

By Tohru HARADA
Department of Geophysics, Faculty of Science, Hokkaido University

Hitoshi YAMASHITA and Hidehumi WATANABE
Usu Volcano Observatory, Faculty of Science, Hokkaido University
(Received December 27, 1978)

Usu Volcano, Hokkaido, Japan, burst into eruption on August 7 (09h 12m, local time)
1977, after about 32 years of dormancy since the birth of Showa-Shinzan lava dome. Earth-
quake swarms and remarkable crustal deformations caused by the volcanic activities have
continued since the outbreak of the eruption, and especially the crustal deformations of the
summit crater and the north-eastern foot of the volcano are violent. The summit of the volcano
has moved northward to the lake at a speed of about 50 cm,/day in September 1977 and
several cm_~day in September 1978. Most of the earthquakes occur beneath the summit crater.

The correlation between the seismic activities and the crustal deformations is well demon-
strated by means of the release of the seismic energy or the frequency of the earthquakes
and the changes in distance with a geodimeter. The quasi-continucus range-measurement
between the southern shore of Lake Toya (HK) and the north rim of the volcano (NR) was
carried out for about 44 hours in December 1977. As the result, it was found that the distance
did not change at a uniform rate but discontinuously in individual earthquakes. The amount
of strain step is related with the magnitude and the hypocenter of each earthquake. The
focal mechanisms of the earthquakes were examined. And it was found that the mechanisms
varied in different localities. The continuous clinometric record at the north-eastern foot of
the volcano also shows the corresponding coseismic variations.
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Fig. 3. Time rate of shortening (HK—NR) compared with the running
averages (5 days) of daily seismic energy (JMA).
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Fig. 5. A quasi-continuous measurement of the distance between the north rim
of the summit crater (NR) and the southern shore of Lake Toya (HK) for about 44
hours, the simultaneous observation of tilt and seismic activities. The numerals
coincide with the earthquakes of which epicenters are shown in Fig. 7.
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Fig. 7. Epicenters of the 12 earthquakes on
December 7 to 9, 1977. @ : tilt station.
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and the magnitude of earthquakes
on December 7 to 9, 1977, only
N is the earthquake of November
22,1977. A : north rim, © : central
part of Ko-Usu, O : northern part
of Ko-Usu, @ : Oo-Usu.



1977-78 SATHRBE A= 1 5 50 S 2.0 Y KEL ) 37

m .
X S N RS
) m
TILT
" T e
O 1739.7
z w
< O
= z
2 <
e »
fa)
1739.8+
17396
(AmpY] (Amp)]
o 5 o s
I I
= — K,
o a
< <
w L KI L
o O - Jﬁ. (] ,
2 22 23 0
Bec.8,1877 Dec.8,1977 Dec.9

Fig. 9. Close-up of relation between the changes in distance and the occurrence

of earthquakes.
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