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1. Geophysical Studies of Volcanoes in Hokkaido, Japan.
Part 1. Anomalies of the Geomagnetic Dip on and around
Volcanoes, with Special Reference to the Anomalous
Geomagnetic Field on Syowa-Sinzan, Usu.

By Shuzoé Sakuma and Tsutomu MURASE

(Department of Geophysics, Faculty of Science, Hokkaido University)

Surveys of the geomagnetic dip were carried out on and around the eight Quaternary
volcanoes in Hokkaido, in order to clarify the relation between the geomagnetic anomaly and
the subterranean structures, and to know changes of the geomagnetic field accompanying
with future volcanic activities, if any. Number of observations amounted to 217 in total,
77 among which were done on the identifiable marks. The name of the volcanoes are;
Tarumai, Komagatake, Osima-Osima, Osima-Kosima, Tokachi, Atosanupuri, O-Usu and
Syowa-Sinzan. Results obtained up to this date are as follows.

(i) We can distinguish the more intensely magnetized part from the Iless
magnetized part within a volcano by means of geomagnetic surveys. For example, the
magnetization of the massive central dome of Volcano Tarumai was estimated at
8—6x10-% emu/cc, in contrast to 3—2x 1073 emu/cc of the other part of the volcano, which
is composed mostly of coarse pyroclastic materials. (Figs. 2~4)

(ii) The average anomaly 41 increases with altitude generally at the volcanoes
of the Konide type. The degree of increase varies with the structure of the volcano and
with the petrographical properties of the lavas. (Figs. 16~20)

(iii) The geomagnetic anomalies of the three domes (Atosanupuri, O-Usu and
Tarumai) are surprisingly similar with each other. The common existence of one
positive anomaly on the top and two negative ones at the northern and southern foot
is explained well with the uniform magnetization of the dome itself in the direction of
the geomagnetic field. (Figs. 10~13 & 21)

(iv) The new dome of the Syowa-Sinzan seems to be quite different from the other three
domes, when we compare its geomagnetic anomaly with the others’. The positive anomaly
of dip does not occur at its top but occurs at its southern part, though the shape of
the mountain is similar to the other three domes just described. We conclude from this
fact that the northern part of the volcanic body is not magnetized (or far less
magnetized than the other part). (Figs. 14, 15, 21~24)

Many red-hot spots could be seen on the dome, especially at its northern part, even
in 1955, about ten years after its birth. Temperature was measured in 1954 & 1955. (Figs. 25
and Table 1) If the presumed subterranean non-magnetic part is occupied by the lavas
of high temperature above the Curie point of the ferromagnetic minerals, the geomagnetic
field on and around the dome will inevitably change in future as the subterranean lava
cools down. The question will be solved by repeating the geomagnetic and geothermal
surveys in the future.




