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Stress/Strain Analysis in Profiles across Ryukyu Trench-Arc-Backarc Basin System
with 2D Finite Element Method and its Tectonic Significance
Abstract
A series of two-dimensional (2D) finite element models are presented to analyze the stress/strain field
and fault development of structural profiles across Ryukyu trench-arc-barkarc basin system. The upper
lithosphere of the Eurasian continental plate is assumed in elastic rheology. Plane strain condition is
adopted in the numerical experiment. Prediction of fault development is according to the Mohr-
Coulomb criterion and Anderson theory. Extension within the continental lithosphere beneath the
Okinawa Trough and subduction of the Philippine Sea plate beneath the Furasia plate marks the
boundary condition of finite element model.
The simulated results of finite element models across the southern Okinawa Trough-Ryukyu Arc-
Ryukyu Trench system show that the stress field and the fault development in the overriding plate is
strongly dependent upon the boundary conditions. The occurrence of tensional stress and normal fault
in the trough is definitely controlled by the extension beneath the trough. The thrust development
within the accretionary prism is mainly regulated by subduction of the Philippine Sea plate. The
simulated results are in agreement with the earthquake focal mechanism and the paleostress field
recovered from structural data in the Ryukyu Arc— Okinawa Trough area.
The tectonic significance of finite element modelling is described below. The Okinawa Trough is in a
rifting stage. The tectonic feature of the accretionary prism in the north Ryukyu is different from that in
the south and central Ryukyus. The accretionary prism in the north Ryukyu is still in the stage of
accretion. The accretionary prism in the south and central Ryukyus is in the underthrusting stage. On
the basis of numerical modelling results and summary of former geological and geophysical researches,
a preliminary hypothesis is proposed for the crustal characteristics beneath the trough. No oceanic crust
but continental crust exists beneath the northern, central and southern Okinawa Trough. The
continental crust becomes thinner from the northern part of the trough to the southern part of the
trough.
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