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Three-dimensional structure of P wave velocity in the crust and upper mantle
beneath southwest Japan

Mm%+ (Takeshi Tanaka)V
JNE O {= (Hitoshi Oda)?

Travel-time data of the P wave were inverted to study three-dimensional structure of the P wave
velocity in the upper mantle and crust beneath the Shikoku and Chugoku districts, southwest Japan. Low-
velocity and high-velocity regions were found in the upper crust of the eastem and western regions in the
Shikoku district, respectively. The activity of crustal earthquakes ts high in the eastern region. Moreover a
significant high-velocity regilon exists in the uppermost mantle, where the activity of small earthquakes is
very high. A low-velocity region with velocity of 7.0km/s was found just above the descending Philippine
Sea plate with high velocity of 8.0 km/s. This region is continued to oceanic crust in the vicinity of the
Nankai trough and its velocity is nearly equat to the P wave velocity (6.7 km/s) of oceanic crust. Thus the
low velocity is interpreted as the oceanic crust. A high-velocity region is found below the depth of 50km
in the Shikoku district. This region suggests the Philippine sea plate lying horizontally from the Shikoku
districts to the coast of the Seto Inland Sea of the Chugoku district. A low-velocity zone suggesting the
volcanic front Is found around the depth of 50km at the coast of the Japan Sea of the Chugoku district.

Key words: Three-dimensional structure, P wave, Crust, Upper mantle, Philipplne Sea plate
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Figure 1 Index map of the Shikoku and Chugoku districts. The abbreviations of SMB, CB and SB are
Sanbagawa, Chichibu and Shimanto metamorphic belts, respectively. MTL means Median
Tectonic Line. Solid and open iriangiles are active and late Quatermary volcanoes,

respectively.
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Table 1. Initial Velocity mode of P wave

Laver

Depth (km)  Velocity (km/s)
1 0 -10 5.925
2 10 - 20 6.250
3 20 - 30 6.673
4 30 - 40 7.130
5 40 - 50 7.475
6 50 - 60 7.680
7 60 - 70 7.798
8 70 - 80 7.866
9 80 - 90 7.906
10 90 ~100 7.935
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Figure 2 Locations of JMA seismological stations and profiles A-A’, B-B' and C-C
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Figure 3 Distribution of hypocenters of earthguakes and block configuration.
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Table 2. Inversion Parameters.
Number of stations 26
Nurnber of events 129
Number of arrival time data 1286
Number of blocks hit by P wav 387
Number of unknown parameters 929
Damping factors
x~- and y~ coordinates of epicenter 0.1 s/km
Focal depth 0.06 s/km
Origin time 0.6
Slowness perturbation 10.0s
Station collection 1.0
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Table 3a. Values of slowness perturbations (in %) for original block configuration.
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Table 3b. Diagona! elements of the resolution matrices.

WEAADHGEN O L~ P o=t

SRTTPHERT R

Layer—1
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0.04
0.04

Layer-2

0.03
0.04

0.05
0.12
0.15
0.0

[ayer-3

0.01
0.08
0.13

0.13
0.15

Layer-4

0.01
0.13
0.04
0.08

layer-5

0.01
0.05
0.01
0.04

Layer-6

0.02

0.02

0.06
0.21
0.10
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0.13
0.13
0.12
0.24
0.33
0.10

0.05
0.18
0.37
0.49
0.47
0.28
0.15
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0.41
0.52
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0.19

0.01
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0.14

0.02
0.23
0.29
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Figure 5a Distributions of slowness perturbation (In %) and epicenters of earthquakes in layer 1.
The epicenters were determined by Kochi Unlversity and JMA. Contours are drawn at
every 2% interval by solid line and dashed lines which show high and low velocity

anomalies, respectively. The letters H and L mean high and fow velocity regions,
respectively.
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