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Hypocenters of Explosive Earthquakes Observed at Tokachi—dake
Volcano Associated with the 1988—1989 Eruptions

Jun’ichi M1y AmMUrA**

(Received January 22, 1992)
21 explosive eruptions occurred at Tokachi—dake Volcano from December 16, 1988 to. March 5, 1989.

The eruptions all occurred from crater 62—2. The explosive earthquakes associated with the eruptions
were observed at Tokachi—dake Volcano Observatory (TVO), JMA. ‘

The hypocenters of the explosive earthquakes were estimated by using the initial motion data recorded

at TVO station A. It was determined that their epicenters were located near the crater 62—2 and their
focal depths were limited to 1—-3 km beneath the crater 62—2. This depth range almost explains the P—
wave travel time difference between Station A and O of the TVO.

The occurrence of pyroclastic flow corresponded to the relatively deeper explosive earthquake and may

be related to the complex process of the eruption.
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Tablel Observation data and their derived values of explosive earthquakes. The azm is azi-
muth measured clockwise from north, and the Ip is the angle of incidence of P—wave.
AT is difference in the arrival time between Stations A and O. The depth (km) shows the dis-

tance from the sea level.

event ‘"observation results
St. A St. O
date time | initial motion amplitude| arrival | arrival :
NS ‘EW UbD P tine P time| azm Ip AT | depth
YYKMDD HHMK n '3 B (sec) (sec) | (deg.) | (deg.) | (sec)| (km)
881208 2332 +2.08 -0.64 +0.90 26.3 26.8 | 162.9 74.3 0.5 -0.5
16 0524 +1.34 -0.30 +0.50 29.7 30.3 167.4 83.4 0.6 0.3
18 0838 +0.96 -0.16  +0.30 58.7 59.4 170.5 X 0.7 X
19 2147 +1.64 -0.46 +0.66 58.4 58.8 164.3 78.2 0.4 -0.2
24 2212 +0.42 -0.14 X 15.1 15.6 X X 0.5 X
25 0049 +2:04 -0.60 - +0.96 35.9 36.3 163.6 | 70.0 0.4 -0.8
30 0527 X X X X X X X X X
890108 1938 +1.80 -0.46 +0.88 11.2 11.6 165.7 67.9 0.4 -1.0
16 1855 +0.70 -0.14 +0.30 56.3 56.7 168.7 73.4 0.4 -0.6
20 0321 +0.66 -0.12 +0.22 31.7 32.1 169.7 X 0.4 X
22 0014 +0.04 X +0.06 49.9 50.5 X X 0.6 X
27 0144 +3.48 -0.94 +1.44 24.8 25.2 164.9 76.3 0.4 -0.3
28 0518 +0.76 -0.16  +0.32 8.5 9.1 168.1 74.5 0.6 -0.5
0611 +1.04 -0.22  +0.40 15.7 16.2 168.1 80.3 0.5 0.0
0700 . +1.34 -0.36 +0.52 24.5 25.0 165.0 80.6 0.5 0.0
0201 1818 +0.58 -0.12  +0.22 X "X 168.3 81.4 X 0.1
04 0038 +1.96 -0.48 +0.78 21.9 22.4 166.2 78.3 0.5 -0.2
06 0937 +0.42 -0.16 +0.16 6.2 6.7 159.1 86.8 0.5 0.5
07 2354 +0.50 -0.18 " +0.22 32.9 33.3 160.2 74.2 0.4 -0.5
08 0402 +0.82 -0.24  +0.40 22.9 23.3 163.7 63.4 0.4 -1.0
0305 0522 +0.78 -0.20 +0.26 8.5 8.9 165.6 X 0.4 X
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Fig. 1  Location of TVO (Tokachi—dake Volcano Observatory,
JMA) and UVO (Usu Volcano Observatory, Faculty of
Science, Hokkaido University) seismic stations around
Tokachi—dake volcano. Solid circles and sqﬁares represent the
TVO and UVO stasions, respectively.
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Fig. 2 Example of seismograms of explosive earthquakes observed at Station A. Left, center and
right show the N—S, E-W and U—D components, respectively.
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Fig.3 Distribution of azm and Ip of explosive
ear'ghquakes estimated by initial motion data
observed.at Station A.
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Fig. 4 Relation between azm and Ip. Arrow
shows the direction of crater 62—2.
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Fig.5 Schematic model for estimation of h (focal depth from sea level). S.L. means sea level.
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Fig. 7 Relation between AT and h for various V

(P—wave velocity assumed for the surface

layer around Tokachi—dake volcano).

S.L. means sea level.
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Fig. 8 Relation between AT and Ip. The events
shown by solid circles were followed by the
occurrence of pyroclastic flow.
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