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The Okinawa and Mariana Trough are active back-arc basins formed by subduction of the Philippine
Sea and Pacific plates, respectively. In this study, | discussed the mechanism of plate subduction and
back-arc spreading based on GPS velocity field, earthquakes moment tensor and numerical
simulation. In the southeast of the Ryukyu arc, the Ryukyu Trench runs parallel to the arc, where the
Philippine Sea plate subducts, while the Okinawa Trough is northwestern boundary of the arc. To
estimate the effects of plate subduction and back-arc spreading from the motion of the Ryukyu arc, |
modeled that of the arc based on horizontal GPS velocities. Moreover | discussed plate coupling
using crustal strain rates calculated from earthquakes moment tensor. | concluded that the Ryukyu
Trench behaves as a free boundary due to weak plate coupling, thus the Ryukyu arc can easily move
trenchward like rigid blocks when back-arc spreading occurs at the Okinawa Trough. In the east of
the Mariana arc, the Pacific plate subducts at the Mariana Trench, then the Mariana Trough is
western boundary of the arc. | determined spreading rate from the motion of the arc using GPS
velocities for the period from 1992 to 2004. The result showed that spreading rate increases towards
the south, and is generally consistent with other spreading rate inferred from geological and
geophysical observations. Furthermore, to clarify the mechanism of plate subduction and back-arc
spreading in more detail, | conducted numerical simulation. Because GPS sites are confined to land
area and seismicity is low in these regions, it is insufficient to discuss that of plate subduction and
back-arc spreading occurred on see area. Therefore I try to construct two-dimensional viscoelastic
finite element models to account for the surface displacement observed by GPS and the stress
distribution estimated from earthquake focal mechanisms. In this analysis, considering slab pull force
accompanied with density contrast and introducing weak zone with low viscosity material beneath
the back-arc portions, | examined whether back-arc spreading caused by slab sinking occurs or not.
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