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Table 1. Brief description of the explosions. (1956, Oct.—1959, Qct.)

Date of explosion Remarks
1956, Oct. 31 Lava fragments, ash-precipitation
1957, Feb. 24 Black smoke
May 29 Ash-precipitation

1958, Feb. 23 ”

1959, July 22 »

Lava fragments, ash-precipitation
Kinetic energy ca. 1X10Y ergs.
Height of smoke is about 1 km.

Aug. 2 10h 16m

6 14h 10m -
15 Ash-precipitation
Oct. 3 22h 35m Lava fragments, ash-precipitation

1) {EAREBE L B SRR R 1955 o MERTIR & DS B, dbiEE B R ), 31 (1956), 25-34.
2} 8. Sakuma and T. Murase; Recent Activity of Volcano Me'akan-dake, Journ. Fac. Sci.
. Hokkaiko Univ. Ser. VII, 1 (1957), 21-36.
3) 8. Sakuma; Volecanic Tremor of Me’akan-dake, ditto; 37-53.
4) FE fh;  JhEEKU OMERY RSN FFSE (£ © 6). MENZERE O MU ME O, bR BRI
HPFSEE L, 5 (1957), 5-9.
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Fig. 1. Position and form of crater (Sept. 4, 1959).

P: electromagnetic seismograph. R: recorder.
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Photo. 1. Craters, seen from northern wall of old crater (Aug. 30, 1939).
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Fig. 2. Solid lines; area of fall of lava-fragments.
Dashed lines; ash-precipitation area.

(a)(a); Aug. 2. {(b)(b"); Aug. 6. [c)(c’}; Oect. 3.

(After Kushiro Loeal Meterological Observatory).
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Fig. 4. Frequency characteristics of electromagnetic seismograph.
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Fig. 5. Diagram showing voleanic and seismic activity observed at the
station P through the period from Sept. 1 to Nov. 1, 1959.
Arrow indicates occurrence of explosion (Oct. 3.
1st row; Frequency (at night) of earthquakes, by electromagnetic
seismograph at P (Fig. 1). Crosses; max. amplitude >0.24. Solid
circles ; max. amplitude >0.52 2nd row; Average max. amplitude
of continuous tremor, by electromagnetic seismograph at P.
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Fig. 6. Frequency distribution of P-S time duration of 407 earthquakes.
A ; total. B ; before the explosion of Oct. 3.
C ; after the explosion Oct. 3.
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Photo. 2. A part of seismogram of swarm of earthquakes, observed at the
station P {Oct. 3, 1959) (Time marks; every minute).
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Fig. 7. Ratio of average max. amplitude at 4 stations
to that at fixed station.
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b. Position of the equivalent source of the tremor
(cross in the figure).
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11. Geophysical Studies of Volcanoes in Hokkaido, Japan

Part 8. Activity of Volcano Me’akan-dake in 1959

By Tsutomu Murasg, Isao ONDA, Masaaki SEINO
and Mitsuo NccosHul

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

Volcano Me’akan-dake broke out in a sudden explosion in 1955 at the southern bottom
of its top-crater. Some explosions took place in the next year, among them the June
15 eruption was the most violent. During the years 1957 and 1958 the activity of
explosions was only the degree of ash-precipitation. After such apparent repose the
explosions of which kinetic energy was about 10" ergs occured several times during the
period Aug. 2 - Cct. 3, 1959 (Table 1). The ejecta were not juvenile rocks which
consolidated directly from the magma, but lava-fragments and detritus which had
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accumulated at the bottom of the old crater. Areas of fall of lava-fragments and ash-
precipitations are shown in Fig. 2 and 3.

Moreover, the writers have been engaged in observing volcanic micro-earthquakes
and volcanic tremors since Sept. 1, 1959. A seismograph of moving coil type connected
by a cable to a recording galvanometer was set at 0.6 km NE of the crater so as to
record the horizontal component of motion in the direction towards the crater (Fig. 1)
Magnification and frequency characteristics of the instrument is shown in Fig. 4.

Another seismograph of the same type was moved from one station to another on
and around the volcano in order to learn the distribution of amplitude (Fig. 8a). The
same magnificaticn was kept by varing the series and shunt-resistance between the
seismograph and galvanometer.

The outline of the seismic activity is the following.

(i) Earthquake of ordinary type. A series of observation by the electromagnetic
seismograph is reproduced in Fig. 5. The most important feature in this figure is that
the explosion on Oct. 3 was preceded by increase of seismic activity, that is, the number
of earthquakes (for about 12 hours at night) increased gradually since about twenty days
before the explosion and it came to several tens. The other important feature is that
just after the explosion the number of earthquakes increased for a time it was close to
two hundreds (Photo. 2). The 1956 observation by the same seismograph and at the
same station showed only about ten in the number of earthquakes just before the
explosion on June 15, 1956.

Though determination of their foci was not carried out because of lack of seismo-
graphs, it is very interesting that the frequency distribution of P-S time duration of
earthquakes preceded the explosion on Qct. 3 is very different from that of earthquakes
followed on the explosion (Fig. 6 B and C), that is, the former (B) is frequent in the
shorter one and distributes within the range of less than ca. 3 sec.,, on the other hand
the latter (C) has a maximum in ca. 0.8sec. If the distance-coefficient is taken as 3, it
may be concluded that before the explosion the earthquakes occured within about 9 km
have a shallower origin, meanwhile after the

f« ~ t]‘»\ tation D

rom the station P and most of them
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explosion the most of earthquakes occured near about 2.5 km from the station P.

(i) Tremor. The average maximum amplitude of volcanic tremor was very small
at the begining of observation, but it tended to increase in parallel with the increase
of the number of earthquakes and just at the explosion on Oct. 3 the tremor of ca.
2 1 in the amplitude lasted for about two hours (Fig. 5 and Photo. 2). The 1956 obser-
vation showed that just after the explesion June 15 continuous tremor began and lasted
for more than half a year. Using the amplitude-distribution (Fig. 7 and 8) the source
of the tremor was estimated at 300 m just below the midpoint of the new craterlets,
hence it is not appreciably different from the source in 1956 (Fig. 8).

The above-stated differences of seismic activities observed in 1956 and in 1959 suggest
that the stage of the activity of volcano Me’akan-dake at present is different from
that in 1956.



