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Preliminary Report on the November, 1996 Eruption
at Mt. Meakan-dake, Hokkaido

Hiromu OKADA, Atsuo SUZUKI, Tokumitsu MAEKAWA,
Hitoshi YAMASHITA MORI and Yuichi NISHIMURA
Usu Volcano Observatory, Faculty of Science, Hokkaido University

{ Received January 17, 1997)

A small phreatic eruption took place at Mt. Meakan-dake, eastern Hokkaido, Japan at
17:55, November 21, 1996. The brief characteristics of the eruption were discussed using
the telemeterized data by Usu Volcano Observatory, Hokkaido University.

First, a M2 event occurred, and that immediately triggered an eruption with vigorous
volcanic tremor for more than 10 minutes. The M2 event was different from so-called
“explosion earthquake”, because of lack of corresponding air wave. 8 minutes long continu-
ous air waves started 3 minutes later, probably corresponding to the later vigorous ash and
rock ejecting stage.

The precursory phenomena to the eruption were high temperature (>500°C) at the crater
and the 3 minor seismic swarms, in a time frame of weeks to months. No short-term
diagnostic precursors in days to hours were recognized. Small seismic swarm followed the
eruption, but continued only for ca. 10 hours which probably originated from the readjust-
ment of the eruption generated stress at shallow vent system.

Mt. Meakan-dake had been repeatedly active, mostly seismically, since the previous
small eruption in 1988.
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Fig.1 Seismic record of the November 21, 1996 eruption of Mt.
Meakan-dake, eastern Hokkaido, Japan. The record is a re-
produced display from the continuous digital recording by Usu
Volcano Observatory, Faculty of Science, Hokkaido University,
and corresponds to the vertical component of the 1 Hz velocity
type seismograph located at P1, ca. 1.5 km northwest from the
1996 main crater. Corresponding to the invisible eruption, an
earthquake which eventually triggered the eruption and an
eruption tremor which immediately followed the triggering
earthquake were detected. A group of small earthquakes also
followed the eruption.
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Fig.2 Simultaneous display of seismograms for 4 stations and air wave. Vigorous
tremor sequence can be shown more clearly on the seismic record of the nearest
station (P1) to the crater. Lack of explosion air wave corresponding to the initial
earthquake implies the event is not an explosion earthquake. Continuous vibration
of the air wave started ca. 3 minutes later, which may be generated during the later
powerful eruption climax.
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Fig.3 The next morning view of the summit of Ponmachi-neshiri of Mt. Meakan-
dake from the northeast. Minor ashfall slightly darken the summit area.
Akan-fuji is in the left. (photo by H. Okada, Nov 22, 1996)
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Fig.4 The whole view of the Ponmachi-neshiri crater, the highest
peak at Mt. Meakan-dake from the west. Left half is Aka-
numa (red pond) crater. All historical eruptions from
Ponmachi-neshiri occurred from the craterlets opened at the
southern margin (right corner in the photo) since 1955. (photo by
H. Okada, Nov 22, 1996)

Fig.5 Vigorous fuming activity from the 1996 crater (middle),
which is located in the middle of the southern marginal crater-
lets of the summit crater of Ponmachi-neshiri. Viewed from
the north. Frozen Ao-numa (blue pond) crater in the left
forehand. (photo by H. Okada, Dec 09, 1996)
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Fig.6 Closer view of the 1996 new

crater (far side) and the No. 3/
No. 4 crater area (front) of Mt.
Meakan-dake viewed from the
west. (photo by H. Okada, Dec 09,
1996)

Fig.7 Rock fall sags on the snow

covered upper outer slope of the
Ponmachi-neshiri crater, Mrt.
Meakan-dake. Disastrous acci-
dents might occurred, if many
climbers were there (photo by H.

Okada, Nov 22, 1996)
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Fig.8 Crater view immediately before the 1996 eruption, looking
from the east. Large crater in front is the 1-st crater and the
vigorous fuming crater at backside is the 4-th crater. (photo by
H. Okada, Oct 14, 1996)
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Fig.9 24 years seismic activity at Mt. Meakan-dake illustrated by month-
ly number of volcanic earthquakes observed by Kushiro Local Meteor-
ological Observatory (JMA). Linear and special logarithmic display
for the upper and lower graphs, respectively. Clearly shown the long
term variation of seismic swarm occurrence that more frequent swarm
since the 1988 eruption.
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Fig. 10 Daily frequency of volcanic earthquakes at Mt. Meakan-dake, that
are observed by Usu Volcano Observatory during the recent 7 years
and 3 months. Seismic swarms with various time frames repeatedly
occurred. There also exist three special time periods characterized
by very low seismicity.
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Fig. 11 Seismicity more closely associated with the Novem-
ber, 1996 eruption of Mt. Meakan-dake. 3 stages seis-
mic swarms preceded the eruption (bottom). The 3rd
swarm did not show any symptomatic behaviour in the
preceding 10 days (middle). Most remarkable seis-
micity was a post eruption swarm, lasted only 10 hours
(top), which may reflect stress readjustments of the
shallow vent system due to the eruption.
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