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Abstract

Some of explosion earthquakes occurred in the midst of powerful activities of volcanic
tremors. These events, named as “the increasing tremor type”, were most active from 1973
through 1980 when a large number but not so large amplitudes of explosion earthquakes were
observed. In this period, these events were about 17 percent of explosions. From 1965
through 1969 when the annual averages of maximum amplitudes were high, 10 percent of
explosions were of this type. High activities of volcanic smokes preceding these events
suggested the foci to be very shallow.

Events which occurred with a relatively clear commencement were classified into three
according to the relations between trace amplitudes by using seismograms of the vertical
component at the Sakurajima A-point of Kagoshima District Meteorological Observatory :
the shock types-1, 2 and 3. The amplitude ratios A./A,, As/A, and As;/A, were low for
events of the type-1 but high for those of the type-2; the trace amplitude of the first motion
is A, and that following A, is A+, ({=1, 2). Seismograms of the type-3 bore resemblance
to those of the type-2 except downward onsets. Most of events of the type-1 had small
maximum amplitudes which were restricted to a narrow range. Events of large maximum
amplitudes were, for the most part, of the type-2 and high correlations between the maximum
amplitude and respective trace amplitudes were observed for this type.

Activities of shock types changed from one type to the other in a few months in 1981.
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Fig. 1. Seismograms of explosion earthquakes at the Sakurajima Volcanological Observatory
of Kagoshima University :

(a) a shock type, which occurs with a clear commencement,

(b) an increasing tremor type, which occurs in the middle of activities of volcanic tremors,

(c) another example of a shock type.
Despite of being preceded by volcanic tremors, the seismogram of the vertical component of
the event (c) bears some resemblance in the initial part to that of the event (a).
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Fig.2. Activities of explosion earthquakes of Sakurajima Volcano from
1965 through 1982 :

(a) annual numbers of explosions,

(b) ratios n./#n, where n, and # refer to the annual number of events of the
increasing tremor type and that of explosions, respectively,

(c) square sums of the maximum amplitudes, thick open columns, and
those divided by the annual number of explosions, thin closed columns.
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Fig. 4. Relations between trace amplitudes on the vertical component for
events of the shock type: (a) A, and A;, and (b) A, and A,;. Expla-
nations of A, and A, are given in Fig.3. The trace amplitude A; is
that following A,.
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Fig. 6. Relations between the maximum amplitude and respective trace
amplitudes for events of the shock type-2: (a) A,;, (b) A, and (c) As.
Correlation coefficients » were high for this type.
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Fig.7. Relations between the maximum amplitude and respective trace
amplitudes for events of the shock type-1: (a) A,, (b) A, and (c) As.
Correlation coefficients » were low for this type.
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Fig.8. Seismograms of the vertical compo-
nent for shock types observed at the
Sakurajima Volcanological Observatory
of Kagoshima University. In these exam-
ples, waves of low frequency are prevailing
in the initial parts for events of the type-1.
For events of the type-3, seismograms are
very similar to those of the type-2, al-
though downward onsets were interpreted
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logical Observatory.
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Fig. 10. Daily frequencies of shock types in 1981 : the shock type-1 on the upper, and the shock
types-2 and 3 on the lower. A shaded column shows that the results for the event are the
same in the classification based upon three relations: A;-A,, A;-A; and A,-A;. If two of
three bring the same result, the event is shown by a open column.
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