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Tectonic framework (1)
Subduction of Philippine Sea Plate
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Tectonic framework (2)

Seismicl 3 In the qukxu forearc
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Tectonic framework (3)

Deformation of Ryukyu anc
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Tectonic framework (4)

South Okinawa Trough
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cross-backarc volcanic chain
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Hypocentral distributions
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Ryukyu arc - Taiwan junction
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o forearc seismicity clusters
 bending of the Ryukyu arc

ﬁ\j e cross-backarc volcanic chan

Related to the subduction of thick
oceanic crust ?

Relocated hypocenters distribution and
selsmic tomography would reveal the
crustal and upper mantle heterogeneity
between Taiwan and Ryukyu arc.

3-D seismic tomography and relocation of hypocenters
using IMA and CWB data.




3-D. salsmic tomography

e Period Jan. 1, 1996 — Mar. 31, 2002

o Used events. 2736 earthquakes (2489 common events
recorded by both IMA and CWB) ,M>2.5

o Stations: JIMA (9 stations) and CWB networks
e Program code: smulpsl2
e ComputeVpandVs

Previous 3-D tomography study in thisregion (Hsu et al., 2001)
Period: 1983-1994

Used events: 162 common events recorded by both IMA (5
stations) and CWB



Station distribution and intitial velocity
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Grid Distribution
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Ray-paths and used events

Raypath distribution Used events
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Hypocenters Distribution (JMA)
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Depths of the IMA

hypocenters are deeper
than the rel ocated.
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Epicenters of the IMA
catalogue are distributed at
the north of the relocated.
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Hypocenters Distribution (CWB)
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VH at the d%th of 20 km

Distribution of low-Vp aong the Ryukyu forearc:
basement of the Ryukyu forearc isimaged as low

velocity area.
20 km

121" 00°E 1217 BE 122" OE 122" MIE 125 O0E 123" ME 124" OO°E 124" 30'E
I 1 1 1 !

23 30N

23 00N

. L T 1 T 1 1
121 00E 1217 30€ 122" O0E 122" WE 123 OUE 123 WE 124" OUE 124" 30E

vVp

checkerboard resolution test



Low Vp beneath the
Okinawa Trough
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Low-VE a onigl the \Wadati-Benioff zone
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e Low-Vp and high-Vp/Vsaong
the Wadati-Benioff zone beneath
the Okinawa Trough

dehydration from the subducted

oceanic crust ?
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Vp at the depth of 50 km and

DaCKAC VO
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Schematic model
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Schematic illustration along 122.5E.
(Simplified seismic refraction model:
from Mclntosh and Nakamura 1999)



Shallow seismicity between E. Taiwan
and S. Ryukyu arc

Relocated JMA catalogug .
(M>25) ~ “ (M>25) | " Seismidty cusiersalong the

24 Trough axis
e inactive at the volcanic area.
thinning of seismogenic layer ?

|| Ryukyu arc:
1 * inactive at the western area.
e clusters at the eastern area.

Ryukyu for ear c:
e low V in the seismicity clusters




Conclusions

Okinawa Trough:

 Low velocity anomaly in the upper plate interface.

Related to the dehydration from subducted thick oceanic crust ?
Related to the cross backarc volcanic chain?

e Low selsmicity at cross backarc volcanic chain.
It would be caused by the thinning of seismogenic layer.

Ryukyu forearc:

o Selsmicity clusters at the low
velocity area aong the forearc.
basement of the Ryukyu forearc
would be imaged.
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