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Broadband strong-motion observation in Kikai Island

for aftershocks of the 1995 Amamioshima-Kinkai earthquake

Yushiro Fum, Takashi Oxumura, Hiroshi Takenaka, Sadaomi Suzukr

Abstract

Two mainshocks of the Amamioshima-Kinkai earthquakes occurred at the southeast
from Kikai Island on October 18 (M6.7) and 19 (M6.6), 1995. Those were observed by the two
seismometers (STS-2 and VSE11C/12C) which had been installed at temporal station CVC
(Chojabaru visitor center) near Kuju volcano, about 560 km north from the epicenters. In order
to observe near-field seismic waves of aftershocks we installed the broadband strong-motion
seismometer (VSE11C/12C) at temporal station TKG (Takigawa elementary school) in Kikai
Island, the nearest land to the aftershock region. We observed 40 events including the largest
aftershock of M5.7 on November 1 during observation period from October 21, 1995 to February
18, 1996. The purpose of this paper is to describe the observational conditions, and to report the
result of preliminary analysis of the observed seismograms. We transformed the seismograms
from the two horizontal components of N30°W and N60°E to the radial and transverse compo-
nents. We analyzed the Fourier amplitude spectra of SH waves by using FFT. We found that
the SH wave of the largest aftershock has the two predominant frequencies of 0.5-0.7 Hz and 1.8-
2.5 Hz. Further, we integrated the velocity seismograms to get the displacement waveforms.
Using the amplitude ratio of the vertical and radial components for the first pulses, we also
evaluated the P-wave incident angles to the observation point. They show that the rays of P
waves came up nearly perpendicularly to the surface of the observation point.
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Fig.1 Location of station CVC (storeroom in the
building of Chojabaru visitor center), and the
epicenters of mainshocks and the largest after-
shock. Focal mechanisms of two mainshocks
(Japan Meteorological Agency, 1996) and the
largest aftershock (Kikuchi, 1995) are also
shown.
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Tablel List of hypocenter parameters (determined by Fukuoka Meteorological Observatory) for
mainshocks and aftershocks observed at station TKG. (as of 23 Jan. ’96)

TKG CvC
No.A/H B i1 1% BE EE B (km) M EE# S-P KR (sec) BHEERE (km) B R (km)
I 10/18 19:37:32.3 2801.8N 13022.8E 37.9 6.7 5 50.96 571.87
I 10/19 11:41:35.3 28°06.6'N 130°17.2E  34.0 6.6 5 38.29 564.70
01 10/23 22:53:33.8 27°48.3N 130°17.5E  30.0 4.5 9.53 64.58
02 10/23 23:08:20.0 27°51.0'N 130°09.0E  55.6 4.1 8.96 54.32
03 10/24 00:14:15.1 2751.I'N  130°11.6E  57.4 4.2 1 9.21 55.67
04 10/24 03:06:23.3 27°56.6'N 130°04.4E  46.1 3.7 1 7.59 42.27
05 10/24 03:54:24.1 2810.3N 13024.'E  21.0 3.5 1 6.65 45.03
06 10/24 14:24:07.3 27°49.7N 130112.9E 59.7 4.9 2 9.50 58.89
07 10/30 00:35:10.0 27°57.7’N 130°18.1'E = 45.3 4.1 7.69 50.74
08 10/31 10:55:32.8 27°52.4'N 130°10.6E  58.2 4.2 2 9.06 52.82
09 11/01 18:35:55.2 2809.5N 130°13.5E  28.7 5.7 4 4.83 30.24 560.54
10 11/04 02:19:42.5 28°06.0'N  130°19.8E  34.0 4.6 1 6.80 42.41
11 11/07 06:16:24.1 28°02.6’'N  130°13.6'E  50.7 3.7 7.22 39.06
12 11/07 15:05:06.6 28°02.3'N 130°16.6¢E  37.3 4.3 8.66 42.71
13 11/08 10:18:33.2 27°55.2’N  130°12.9E  50.5 4.5 7.89 49.77
14 11/09 05:01:29.7 27°52.1'N  130°25.0'E  45.0 4.5 8.87 65.96
15 11/09 11:53:20.0 28°13.9'N 130°24.5E  47.0 3.7 7.43 43.78
16 11/10 17:31:44.1 28°10.9N 130°18.4E  42.5 3.8 6.59 35.97
17 11/12 08:18:30.3 28°07.6'N 130°21.4E  24.0 3.5 2 6.25 43.10
18 11/12 20:11:04.7 28°20.4'N 130°32.6E  51.1 3.7 1 8.67 56.11
19 11/14 22:05:39.5 2815.0'N  13009.7E  59.0 3.8 1 6.24 19.92
20 11/19 03:36:53.3 28°11.4N  130719.6E 41.0 4.2 1 6.68 37.42
21 11/21 00:26:03.9 27°59.7N 13011.5E 52.2 4.2 2 7.39 41.42
22 11/23 07:14:03.1 2811.3N 129°41.9E 26.1 3.8 2 5.60 30.25
23 11/25 09:17:38.1 28°06.4'N 13027.0E  37.6 4.0 2 7.07 52.26
24 11/27 16:45:19.2 28°03.4N 130005.2E 28.0 3.8 2 5.54 30.66
25 11/30 09:42:28.6 28°18.2’'N  13029.9E  46.9 4.0 2 8.64 51.65
26 12/01 21:11:10.2 28°08.9N 12941.4E 185 3.9 2 5.98 33.22
27 12/03 20:14:19.8 2821.0N 130°02.1’'E  27.0 3.4 2 3.85 7.36
28 12/09 18:38:33.2 28°13.6'N 13024.3E 47.1 4.2 1 7.34 43.58
29 12/09 18:46:08.8 28°13.3N 13026.5E  47.4 4.7 2 7.26 47.21
30 12/10 23:53:40.2 27'43.9YN 130°05.9E 53.4 4.9 2 9.98 65.73
31 12/11 22:13:03.7 28°02.0N 130°16.0E  50.2 4.7 2 7.27 42.49
32 12/15 20:43:21.5 29°22.3N 129°11.’E  19.0 5.3 1 * 140.15
33 12/17 00:09:45.9 29720.7’N  129°15.0E  21.0 5.4 1 * 134.26
34 12/18 0852:21.5 29723.2’N  129°13.6E  26.0 5.2 1 * 139.38
35 12/20 20:39:20.9 27°22.7N 12820.9E 52.0 5.0 1 * 190.61
36 12/22 18:03:47.8 27°58.7'N 130°08.2E  46.0 4.1 1 6.84 40.57
37 12/24 18:05:31.9 27°42.7N 129°45.8E  62.2 4.1 2 10.89 69.84
38 01/08 08:07:44.7 29°20.5N 130°36.9E  48.0 4.9 * 130.07
39 01/20 11:09:23.2 2815.3N 12959.6E  19.1 3.4 2 3.05 6.87
40 01/23 23:59:30.9 28°15.6'N  12959.3E  18.0 3.1 2 3.01 6.20
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Fig. 2 Velocity seismograms of the two mainshocks
recorded by seismometer VSE11C/12C at sta-
tion CVC.
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Fig.3 Velocity seismograms of the two mainshocks
and the largest aftershock recorded by the
seismometer STS-2 at station CVC.
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a, Recent beach deposits b, lower terrace deposits  e-g, Somati Formation
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Fig.4 Geological map (Nakagawa, 1969) of Kikai Island and location of
station TKG.
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Fig.9 Velocity seismogram (left top), radial-transverse velocity waveform (left bottom) and displacement
waveform (right top) of aftershock No.6. The epicenter is shown in the right bottom.



180 BEFIELER « BUNESC - PR - SRER

N30W

A .
A'n_vh AVVAVAAA NIV -

Radial /{1
" VM’\IM'"A YTV TN -

D IS MNWMMAVAAVVMWM - Avvaanvavm

No. 09 11/01/95 18:35:55.2 M5.7 D=28.7km

TR
o L N e an s A
AR TR AWAT A i VA V)
- ’ /\M/\ Ja)
T T
]29° 130° 131°
—3 29°N
e
(ﬁéf’.aﬁ‘
& Pms.7 .
ey 28
B, ®
&
129°E 130° 131°

K10 IS hHmKRKRE (No. 9) OHERLH (ELE) & radial-transverse HAIDEERE (ET), ELEE

(BL). A TEBROMEZTT.

Fig. 10 Velocity seismogram (left top), radial-transverse velocity waveform (left bottom) and displacement
waveform (right top) of the largest aftershock No.9. The epicenter is shown in the right bottom.
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Fig.11 Velocity seismogram (left top), radial-transverse velocity waveform (left bottom) and displacement
waveform (right top) of the aftershock No.30. The epicenter is shown in the right bottom.
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Fig.12 Incident angles of P waves and locations

observed aftershock hypocenters.
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Fig.16 Predominant periods of P waves and magni-
tudes. A line shows empirical relation bet-
ween a predominant period of P wave and
magnitude (Terashima, 1968).
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#C BN TKG THE SN KREBEORRIER (BREARFEFIIC L D2WE), 19964 8 H2THELE

Table C List of hypocenter parameters (determined by Kagoshima University, Faculty of Science)
for the observed aftershocks at station TKG. (as of 27 Aug. ’96)

No. A/H ®:5:% fRE BE  FEskm) M EE{E SPHERE(sec) BEBREEEE  TKG(km)
07 10/30 00:35:11.051 27.897°N  130.250°E  30.114 7.69 53.69
08 10/31 10:55:34.261 27.804'N  130.106°E  33.386 4.3 2 9.06 58.04
09 11/01 18:35:56.423 28.154°'N  130.156°E 22.273 5.2 4 4.83 25.31
10 11/04 02:19:43.401 28.075°'N  130.289E  25.976 3.4 1 6.80 40.88
11 11/07 06:16:24.599 27.919°N  130.214E  33.573 3.7 7.22 49.82
12 11/07 15:05:07.444 27.980°N  130.199E  31.766 4.1 8.66 43.22
14 11/09 05:01:31.418 27.838'N 130.243E 19.163 4.5 8.87 59.60
15 11/09 11:53:20.018 28.313'N  130.425E  47.833 3.6 7.43 44.44
16 11/10 17:31:45.267 28.167°N 130.246°'E  37.521 3.6 6.59 31.45
17 11/12 0818:30.979 28.167°N  130.335°E  22.777 3.4 2 6.25 39.18
18 11/12 20:11:04.321 28.412°N 130.618E 39.087 4.0 1 8.67 64.27
19 11/14 22:05:40.541 27.991°'N 130.187E  27.265 2.8 1 6.24 41.57
20 11/19 03:36:53.759 28.168°'N  130.306°'E  39.551 3.5 1 6.68 36.56
21 11/21 00:26:04.944 27.897°N  130.145E 27.984 4.0 2 7.39 49.25
22 11/23 07:14:03.246 28.189°N 129.682°E  24.792 3.1 2 5.60 31.65
23 11/25 09:17:40.246 28.124°'N  130.290°E  40.710 3.6 2 7.07 37.66
24 11/27 16:45:20.542 28.093°N  130.008°E  24.473 3.9 2 5.54 24.75
25 11/30 09:42:28.576 28.396°N  130.559°E  33.658 4.0 2 8.64 58.27
26 12/01 21:11:10.251 28.180°N  129.648°E  21.855 3.4 2 5.98 31.93
27 12/03 20:14:19.317 28.408°'N  130.088°E  25.221 3.1 2 3.85 15.42
28 12/09 18:38:33.109 28.208°'N  130.424°E  49.567 4.0 1 7.34 45.89
29 12/09 18:46:10.264 28.224°N  130.356°E  43.749 4.9 2 7.26 38.98
30 12/10 23:53:40.713 27.706°'N  130.002E  08.509 5.1 2 9.98 67.45
31 12/11 22:13:04.922  27.952°N 130.210°E  32.247 4.6 2 7.27 46.44
36 12/22 18:03:49.179 27.925°N  130.065E 27.446 4.4 1 6.84 44.07
37 12/24 18:05:31.508 27.618N 129.819E 14.227 4.9 2 10.89 78.59
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