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A SEISMIC OBSERVATION AT KAKUTO CALDERA IN
SOUTHERN KYUSHU, JAPAN (I)

——A COMPARISON OF THE LOCATIONS OF HYPOCENTERS
OBTAINED FROM TRIPARTITE
OBSERVATION AT TWO SITES—

By Kazuhiro ISHIHARA and Yasuaki SUDO

Synopsis

Tripartite observation at two sites was carried out at Kakuto caldera in Southern Kyushu,
Japan. The one site is situated inside the caldera, at Nakatsugawa on the northwestern
flank of Kirishima volcanoes and the other is nearly 4km apart westward from the former,
locating at Kawanishi on the western rim of the caldera. For the events occurred in the
eastern part of the caldera, the locations of hypocenters obtained from the tripartite observa-
tion at the two sites differ each other 5 to 8km in the horizontal position, nearly 5km in
depth and 25° to 30° in azimuthal angle. This differences could be explained by assuming
that P-wave velocity in the surface layer at Nakatsugawa is 1.0 to 1.5km/sec, nearly one
third of the value assumed at Kawanishi.

Existence of the surface layer having the low velocity of P-wave (about 1.4km/sec) at
Nakatsugawa is also derived from the differences of arrival time between Kawanishi stations
and Nakatsugawa stations for the events occurred in Kumamoto prefecture and the thickness
of the layer is estimated to be a few hundreds meters. Existence of the surface layer with
a low velocity ot seismic waves at Nakatsugawa is reasonable, considering the geological
structure in this area.
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Fig. 1. Map of Kakuto area and location of seismic stations of Yoshimatsu observatories.
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Fig. 4. Three-component seismogram recorded at the seismic station A of Kawanishi.
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Fig. 7. Change of the corrected azimuth and apparent velocity when various value are
assumed as the velocity of P-wave in the surface layer at Nakatsugawa.
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Fig. 8. Location of epicenters obtained from tripartite observation at the
two sites and the modified model for the crustal structure

Table. 1. List of earthquakes occurred in Kumamoto Prefecture and the epicentral
distance and azimuth from Yoshimatsu Observatory. The epicenters of the
events are determined by the seismic networks at Aso Volcanological
Laboratory, Kyoto University.

Date & Time Longitude Latitude Focal depth A Azimuth

1978 Jul. 18, 20:05 | 130° 3L.5’E  33° 06.2'N 3km 124km N 8.6°W
1978 Aug. 3, 14:03| 130° 45.8E  33° 00.7'N Tkm 113km N 2.1°W
1978 Aug. 5 02:46| 130° 45.#E  32° 54.0'N 7km 100km N 2.4°W
I 1978 Aug. 31, 18:49| 130° 42.4E  32° 53.6'N 8km 100km N 0.6°W
1978 Sep. 16, 15:27 | 130° 3L.3E  32° 53.I'N 22km 99km N10.5°W

Bl (Fig.9). FIRAFABICRHIEFOBREIZNENLI0° L1.5km/sec BETH B, JIITEICD
WTIE Vo % 3. 9km/sec & LT 3 S8R 5RE 5HEN OB AL & KILFAR R OB SHEL
7oREOHFAOMICITEREERED LNEV,, ROV TRBRIC K L TE S h B ERTHEE,
BB Vo & 1.0~1, 5km/sec & L2 MITRARG O LHBROBIRFME—HIEE LB TERN,
RICEBEEERIT S, Table 1 1C7R U7 i OB RALE 12k LBFE HE: O BRI & B~ 20~45km
BN TBYBRRMBE LD origin time [CRDOBYOEENRATNS, 22T, IIEA SEEEHELT,
FRENEDNT A SICHT BEEROE LRABEEOE EOBFRIOVTHE~N (Fig.10), Table 1 @
BRI A km BEOEENRAT NS, A SEEEE LR SOBKEROEZCIFLA
N8°~10°W 0 2 DOMRIc UTHRA£0. 2km, f1dD 3 DDHBIOVTII£0. 1km RFOLE(L L EL
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Fig. 9. Azimuth and apparent velocity determined by tripartite method for
the events in Kumamoto prefecture. Solid circles show those obtai-
ned from Nakatsugawa array and open circles show those obtained
from Kawanishi array. (1) 3.9km/sec, (2) 1.5km/sec and (3) 1. Okm/
sec are assumed as the values of P-wave velocity in the surface layer.
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Fig. 10. Difference of the epicental distances verves the reduced arrival times
referred to the seismic station A at Kawanishi.
Events used for this analysis are shown in Table 1. The slope of travel
time curves for these events is about 6.0km/sec in Yoshimatsu. Solid
circles show the reduced arrival times at the seimic stations B and C
of Kawanishi tripartite array. Crosses, open circles and triangles show
those at the seismic stations A, B and C of Nakatsugawa tripartite
array.
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Fig. 11. Relation between the deviations from travel time curve and the altitudes at
the seismic stations. Symbols are the same as in Fig. 10.
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