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Damages Caused by Ground Deformations Accompanying the 1977—1978
Eruption of Usu Volcano, Hokkaido (2nd Report)

By Tokumitsu Maekawa and Hidefumi Watanabe
Usu Volcano Observatory, Faculty of Science,
Hokkaido University
(Received August 14, 1981)

The activities of Usu volcano are characterized by persistent earthquake swarms and
remarkable crustal deformations. Magma intrusion into the summit crater has caused
domings at the crater and their thrusting towards the northeast. The uplift of the crypto-
domes and the thrust of the northern somma have amounted to about 180 m and 190 m
respectively as of July 1981. The northeastward thrust of the somma has caused compres-
sion of the ground at the northern foot of the volcano, and subsequently caused damages to
buildings, roads and water supply pipes at the nearest towns.

From the northern somma to the coast of Lake Toya horizontal displacement de-
creases in a linear form of which decrement changes discontinuously at the middle point. It
is noted that the discontinuous boundary coincides with the chain of craters formed in the
1910 eruption. The thrust of the somma has changed its direction from the northeast to the
north in the earlier period of 1978. And the ground deformations and damages at the
northern foot have changed in association with the thrust.
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Fig. 1. Topographic sketch map and base lines for
distance measurements at the northern foot

of Usu volocano.
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Fig.2. (a) Changes in distance between the north

rim and the coast of Lake Toya (NR and
HK in Fig. 1).
(b) Rates of the changes in distance.
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Fig.5. Horizontal displacement in the
summit crater of Usu volcano
during the period June 1980 to
June 1981. NM=“New Moun-
tain”, OY =Ogariyama, OU=00-—
Usu, NR=the north rim, NWR=
the northwest rim. Vertical dis-

JUHG 1980 placement is also shown in the

L . ~Jun 4 1981 parentheses
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Fig.7. Vertical displacement at the northern foot of Usu
volcano, referred to BM J6, during the period from the
outburst of the eruption up to March 1981.
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Fig.8. (a) Developed faults at the western part of Toya Spa Town. TG—TE
is a base line for measuring horizontal displacement of a major strike—
slip fault.

(b) Successive horizontal displacement of point TE relative to point
TG across the major strike—slip fault.

(¢) Shearing of a building of “Toya Kyokai Hospital” caused by the
major strike—slip fault (after Toya Kyokai Hospital).
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Fig.9. Frequency distribution of damages of water supply pipes (after Abuta Town Office).
(a) Total numbers of damages during the period Oct. 1977 to July 1981.
(b) 1979.
(c) 1980.
(d) Jan. to July 1981.
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Fig. 10. Monthly number of damages of water sup-
ply pipes (after Abuta Town Office).
solid line : Toya Spa.
broken line . Sobetsu Spa.
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