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ON THE EARTHQUAKE SWARM IN THE ATA CALDERA
DISTRICT ON AUGUST, 1967; AND A NOTE ON THE
RELATION BETWEEN THE LINEAR DIMENSION OF
THE AFTERSHOCK REGION AND THE DEFFERENCE
IN MAGNITUDE BETWEEN A MAINSHOCK AND THE
LARGEST AFTER SHOCK

by Kiyoshi NISHI

Synopsis

The earthquake swarm occurred in the Ata caldera district, 5—8 August 1967. This
earthquake swarm was observed by the routine seismic observation net at Sakurajima.
Analysing these data the next results were obtained.

Maximum one of magnitude among these earthquakes was about 3.9. From the
difference of S—P time at the tripatite net, the epicentral region of the swarm was
estimated to be around the Chiringashima and in its westward, where corresponds to
the rim of the Ata caldera. The ratio of maximum amplitude of S wave part to that
of P wave was not the same through the earthquake sequence, but varied conspiciously
when the initial motions of the earthquakes change from “push” to “pull”, or “push”
to “pull”. Assuming a quadrant type forcal mechanism, this fact may be explained by
making the nodal line across the observation station at Sakurajima. The linear dimension
of the forcal region estimated from S—P time interval is 6 km, but this value is large
than the expected value from T. Utsu’s empirical formula. This difference may be
attributed to the difference of natures between aftershocks and earthquake swarm.

Analysing other seismological data in refference to this probrem, if we take M,—M,
as an index on the degree of earthquake swarm, the next tendency is found that, as
the earthquake sequence partakes of the nature of earthquake swarm, the linear dimen-
sion of the forcal region becomes large in comparison with the seismic magnitude in the

sequence.
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Tig.1 Map of southern part of Kyashd. Broken line indicates the
Ata caldera and double circles indicate observation points.
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Table 1 The list of earthquakes whose seismic magnitude are large than 2.2.

Hikinohira Station

Arrival Time. 1967, VIII Jpitial S—P Time| M N
nterval in g

NN L
05 04 08 19 + 5.8 2.4 0.03
.4 19 + 5.1 3.5 1.43
05 | 14 02 + 5.5 3.9 5.93
56 36 + 5.8 2.4 5.96
06 49 23 5.8 2.4 5.99
07 02 18 - — 2.5 6.03
51 49 + 5.5 2.5 6.07
| 56 01 - 5.8 2.5 6.11
08 22 50 - — 2.8 6.22
10 50 03 - 5.4 2.7 6.30
12 51| 0 + 5.5 2.6 6.36
13 . 2 27 + 5.5 3.6 8.26
| 23 27 + 5.7 2.9 8.43
.43 22 + 5,7 2.4 8.46
14 25 29 - 5.4 2.3 8.48
I 30 46 - 5.8 3.1 8.85
| 43 13 - 5.2 2.7 8.93
a7 - 5.2 3.0 9.19
44 43 - — 2.4 9.21
18 34 52 - 5.0 2.5 9.24
48 06 - = 2.7 9.32
39 - - 3.5 10.72
20 16 04 + 5.2 2.9 10.90
17 19 | + 5.5 3.8 14.20
19 12 ! - 5.6 2.5 | 14.24
21 05 | + 5.5 2.9 14.41
06 12 47 22 . not clear — 2.2 14. 42
17 42 14 ! + 5.4 3.6 16.02
08 | 02 17 50 + 5.2 31 | 1675
32 33 - 5.3 3.3 | 17.57
35 56 | + 5.8 27 | 19.07
04 27 05 | - 5.3 o 19.43
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Fig. 2 Six hourly frequency distribution of the earthquakes
observed at Hikinohiro Station in Sakurajima.
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Fig. 3 Cumurative sum of frequency of the earthquakes observed at Hikinohira
Station in Sakurajima and cumrative sum of released seismic energy.
_+ :Cumurative sum of energy
T ” frequency

20
100~
5
N
i e 1 L 1 i 1.1 ' il il yul
t 5 o 20
Amp, —>
Fig. 4 Relation between the maxmum trace amplitude and frequencies
observed at Hikinohira Station in Sakurajima. .
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Fig. 5 Apparent value and approaching directions of Omori’s
constant observed at Sakurajima.
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Fig. 6 Six hourly frequency distributions of earthquakes observed
at Hikinohira Station in Sakurajima.
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Fig. 7 Distributions of push and pull initial motion earthquakes
observed at Hikinohira Station in Sakurajima.
QO : push initial motion, © : indicates scale out earthquake
A : pull initial motion.
% : not clear initial motion.
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Photo. 1 Examples of seismograms observed at Hikinohira Station in Sakurajima.
(a) An example of seismogram that shows maxmum amplitude ratio of
S wave to P wave is not large.
(b) An example of seismogram that shows maxmum amphtude ratio of
S wave to P wave is large.
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Fig. 8 Relation between maxmum amplitude ratio of S wave to P
wave and push-pull initial motion observed at Hikinohira
Station in Sakurajima.
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Fig.9 Frequency distribution of S—P time interval observed at
Hikinohira Station in Sakurajima.
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Fig. 10 Relation between D’/D and My—M,, where IV is observed
linear dimension and D is calculated one.
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