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Synopsis

In order to contribute to the study of the generation process of the Hyuga Nada
earthquakes and the magma supply process to volcanoes such as Sakurajima and
Kirishima, we conducted linear array observations, receiver function analyses and seismic
tomography, and estimated the seismic structure of the Philippine Sea slab beneath
southern Kyushu. The continental Moho is clear in the middle to western part of the
southern Kyushu, however it becomes unclear near the mantle wedge in the eastern part.
This suggests that the seismic velocity is low in the mantle wedge due to the fluids
discharged from the oceanic crust. The oceanic Moho in the Philippine Sea slab is clear
up to the depths of 100 — 120 km and it bends convex upward at ~60 km. There exist low
velocity anomalies in the vicinity of Kirishima, Sakurajima and Kaimondake volcanoes
at 10 km depth. The oceanic crust shows low velocity at 30 - 40 km depths, however it
turns high velocity at 50 — 60 km depths. This can be explained by eclogitization of the
oceanic crust.
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Fig. 1 Distribution of seismic stations and the
two profile lines MA and MS for the receiver
function analysis. Gray squares and open circles
show temporary and permanent stations,
respectively. The black triangles indicate major
active volcanoes in southern Kyushu. The open
thick arrow shows the direction of Philippine Sea
plate motion. Broken thin lines indicate the

border between prefectures.
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Photo 1 Installation situation of observation
equipment at station MK70. The seismometer is
installed at the end of a sabo (erosion and
sediment control) dam, and covered with a PVC
pipe and a sedge hat. The data logger and a
battery are stored in a plastic box covered with
blue sheet.
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Fig. 2 Waveforms of the radial component of
receiver functions of station AK14. Receiver
functions in 20° backazimuth bins were stacked
to improve the signal to noise ratio. The positive
parts of the waveforms are red and the negative
parts are blue.

— 280 —



<, BB 24T - 7= (Fig. 1) . TP D KEEMA & MS
%, LY OO0 =TT LA T, &
AU IVE IR — [T AR R & iy — R IR & R T,

IO ORIRRTIE, HUEERLAE S kmHIRE CRE
SIND LI, EFBAMEEM -, MAERIMMPO
R HER %% & L7 [Photo 1]. HEF o H /i1
Ny T UBRBIOT — X v FIEENEE LT, T —%
o XGPS Bic R &7, BEREHLS DY 2 b
% k1 O Table AR .

3. LI—/ MR

3 0> W — AT AR AR & U — R T oD T
O B RF LI R & T B O RC Rk S A T J R U

W% VT Ly — SBIEURAT 21T 5 7. Ly — S
¥ &%, EHHEOPEE S ICRB W TKE® NS EF

fhararRl a—ar LT, BIATOMER
R CAERR S D PSS HATY A dh i L
THD R DH,2009) . ZOFarRY a—v gy
WV RE ML IR~ )V F 7 — % (Shibutani et al., 2008)
ERW. Ly —EEOERE L LT, iikE (?‘%’
Bl @il < ol A AK14 T Dradial 57

W % Fig. 2127 T. 20RO L —EKIT, ’filJ;E
JFMA20° OFHIZAD L —N"EAEEEALLED
DThHD.

Uy — S BEERITIE, AP 0 Hi R I 3 R AN
TPEOE FEZBT HPpMBICINZ, B & LT, A
TP A R ELe A TSI AL L CiEIR T 5PsHH, A
P A MR CTPPST L, Rulfim CPSKHT 5

m RF amp
0.4

A Shinmoedake

1§ 0.3
0.2
0.1
0

A NP N e
'ﬁ;;gi'.pﬂ.;w _-Ioﬂ
200 Tel A N NG W02

150 100 50 0 =50
Distance, km

Fig. 3 Receiver function image along Miyazaki-
Akune (MA) profile in Fig. 1. CM and OM show
the continental Moho and the oceanic Moho,
respectively. Black circles indicate earthquakes
that occurred near the profile cross section, and
white circles indicate low frequency events.
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Fig. 4 Receiver function image along Miyazaki-
Sakurajima (MS) profile in Fig. 1. CM and OM
show the continental Moho and the oceanic
Moho,
earthquakes that occurred near the profile cross

respectively. Black circles indicate

section, and white circles indicate low frequency
events.
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Fig. 5 Distribution of earthquakes (open circles)

used in seismic tomography. The color of the
circles shows the depth of the earthquakes.
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Fig. 6 Map views of inhomogeneous P wave velocity at each 10 km depth from 10 km to 60 km. The

perturbations from the JIMA2001 velocity model are shown. The thick blue lines show the continental

Moho, the slab top and the oceanic Moho. White triangles indicate major active volcanoes in southern

Kyushu. The areas surrounded by thick red lines show good reproducibility in the checkerboard test.
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WERFELI S D U R b & Table ALIZRT.

Table Al Station code, latitude, longitude both in

T &

1

degree and elevation in meter for temporary stations.

Station Latitude | Longitude | Elevation
MKO1 31.7327 131.4555 33
MKO02 31.7765 131.3751 209
MKO03 31.7843 131.3270 427
MKO04 31.8113 131.2602 242
MKO05 31.8295 131.1436 216
MKO06 31.8802 131.0695 241
MK70 31.8558 131.0326 175
MKO08 31.9064 130.6502 285
MKO09 31.9235 130.6153 290
MK10 31.9499 130.5310 175
MK11 32.0226 130.2909 140
MK12 31.7053 131.3527 270
MK13 31.6992 131.3021 370
MK 14 31.6612 131.2041 250
MK15 31.6558 131.1731 480
MK16 31.6311 131.0386 170
MK17 31.6247 130.9612 190
MK18 31.8793 130.8273 440
MK19 31.8935 130.7603 250
AKO03 32.0733 130.8067 415
AKO09 31.9533 130.7651 492
AK14 31.8689 130.8749 634
AK17 31.9972 131.0824 338
AK19 32.0542 130.9631 352
SKO01 31.4408 130.3945 229
SKO02 31.5385 130.4478 355

SK03 31.6757 130.5208 200
SK04 31.7669 130.5255 167
SKO05 31.7911 130.6904 303
SK06 31.7981 130.8309 252
SKO07 31.7191 130.9214 454
SKO08 31.6100 130.9082 329
SK09 31.5810 130.8305 350
SK10 31.5082 130.8884 208
SK11 31.4485 130.7734 415
SK12 31.3243 131.0334 435
SK13 31.4908 131.1510 193
SK 14 31.6484 131.0823 376
SK15 31.6641 131.2431 344
SK16 31.7195 131.4066 502
SK17 31.8582 131.1933 263
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Fig. A1 Map views of the results of checker board tests at each 10 km depth from 10 km to 60 km. The
perturbations from the JMA2001 velocity model are shown. The thick blue lines show the continental
Moho, the slab top and the oceanic Moho. The areas surrounded by thick red lines show good

reproducibility.
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Fig. A2 E-W cross sections of the results of checker board tests through Kaimondake (left), Sakurajima
(center) and Shinmoedake (right) volcanoes. The perturbations from the JMA2001 velocity model are
shown. The thick blue lines show the continental Moho, the slab top and the oceanic Moho. The areas
surrounded by thick red lines show good reproducibility.
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