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THE NATURE OF VOLCANIC EARTHQUAKE
OBSERVED BEFORE AND AFTER AN ERUPTION

By Tatsuhiko WADA, Kiosuke KAMO, Hiroyasu ONO
and Yasuaki SUDO

Synopsis

During the recent active period of the Volcano Aso, of which the main eruption
happened on October 31, 1965, the precise seismometric net was set around the crater
and the observation of a swarm of volcanic earthquakes was carried out. The foci
are found in a small area near the crater and the fact suggests these earthquakes
correlating immediately with the volcanic activity. Therefore the variation of the
area occupied by the foci with the increasing or decreasing of the activity is examined
to find a clue to the problem of forecasting the volcanic eruption. On the other
hand, the source mechanism of volcanic earthquake is discussed by examining the sign
(push or pull) of the initial phase of each earthquake. The main results obtained
are as follows: (1) The foci are concentrated in a small region northeastwards the
crater before the main eruption and are gradually scattered in wider region and
transferred somewhat southwards the crater after the main eruption and in the later
stage. The depths are found between 500 and 1,000vmeters. (2) On the main
eruption, the fragments of rocks or lava are thrown into the southwestern parts from
the crater pit, and the other hand, the region occupied by the foci of the voleanic
earthquakes is located in the northeastern part from the crater pit. This relation
enables us to imagine that the region occupied by the foci could be the uppermost
magma reservoir or the store-room of volcanic energy. (3) The foci of the earth-
quakes occurred immediately before the main eruption occupy the volume surrounded
by 500 %500 x500 meters and then the strain energy which can be stored in the volume
is amounted to 10'® ergs. On the other hand, the eruption energy estimated from the
mass of the ejected materials and the maximum distance from the crater pit to the
place where a ejected fragment is found, is amounted to 10 ergs. The coincidence
of the both values gives us a clue to forecast the degree of eruption. - (4) The
existence of characteristic earthquake of rarefaction type, that is, all first phases around
the epicenter are indicated by “pull”, is found and these earthquakes are frequently found
in the earlier stage or before the main eruption but scarecely in the later stage or after
the main eruption. The fact infers that the eruption of volcano is not simply explosive

type. .
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Fig. 1 Seismograph stations around the crater.

Table 1 Instrumental description.

Station Symbols ‘; Type of instrument Galvanometer* | Operated term
/,
Hondd 1 PK-110, 3-comp. moving coil | T¢=0.3sec. Apr., 1, 65
type To=1 sec., ho=1 ho=1 Mar.. 31, ‘66
Nov., 20, 65
Umanose 2 ditto. only vertical ditto.
Mar., 31, '66
Higashieki 3 ditto. ditto. ditto.
Kakohigashi 4 ditto. 3-comp. ditto. ditto.
Apr., 1, 65
Sunasenri 5 ditto. only vertical ditto.
Mar., 31, 66

x recorded on smoked paper

3. Seismicity & AILEE
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Fig. 2 (a) Variation of the ground tilt at Sunasenri.
(b) Mean amplitude of the Ist kind volcanic microtremors at Sunasenri.
(¢) Daily total number of volcanic earthquakes.
Table 2 Summary of volcanic activity.
Stage Time Visible phenomena at the crater Tilt motion at the crater area
Apr., 6
1st I hot water lake, dry and heated. uplift
Sep., 30
Oct., 1 | a small pit opening‘gn Oct. 23. reached max. uplift, holding
a great eruption on Oct. 31 . . .
2nd ! following with many Strombolian equibirium and begining
Feb., 28 | type eruptions. subsidence.
3rd Marz., 1 crater-bottm covered with ash subsidence
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Fig. 3 Distribution of epicenters of volcanic earthquakes.
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Fig. 4 Distribution of the ejecta erupted on Oct. 31, 1965 and the epicenters
of volcanic earthquakes occurred immediately before the eruption.
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Photo. 1 Night view of Strombolian type eruption
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Fig. 5 The shadow zone shows approximately the area occupied by the
epicenters before the eruption and their depths are 500~1000 m.
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Table 3 Number of push / number of pull.

Stage Hondo6 .f Umanose . Higashieki i Kakéhigashi‘ ‘ Sunasenri
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3rd ‘ =3 ‘ =1 ‘ =2 ' =1/3 | =1/2
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Fig. 6 Sense of the first motion of volcanic earthquakes.
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