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Numerical modeling of the current tectonic stress field

in Taiwan strait and its adjacent regions

YANG Xiao-Qiu, SHI Xiao-Bin, XU He-Hua

CAS Key Laboratory of Marginal Sea Geology . South China Sea Institute of Oceanology ,
Chinese Academy of Sciences, Guangzhou 510301, China

Abstract This paper presents the current tectonic stress field in the Taiwan Strait and its
adjacent regions, which was calculated with a 3D finite element model based on the elastic theory.
When doing so, we divided the study area into several sub-regions which had same thickness but
were assigned different elastic parameters, and the model was constrained by GPS observed
velocity data and the directions of principal stress axes deduced from focal mechanism solutions
(FMS). The results show that; (1) The direction of the maximum principal stress is about NW-
SE in the centers of the Taiwan Strait and Taiwan mountain belt, and experiences clockwise
rotation in the northeastern part, and anticlockwise rotation in the southern part, respectively.
(2) The horizontal displacement field can be divided into two areas by the Latitude 23°N and it is
much stronger in the southern area than in the northern one. In the northern area, the
displacement field shows clockwise rotation, while it shows anticlockwise rotation in the southern
area. (3) The Dongsha-Penghu-Peikang Basement High becomes a barrier because it is stronger
than surrounding regions. As a result, there are two tectonic escapes in the north and the south
of the High. And the deformation is much stronger in the southeastern part of the High than its

northwestern part.
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Fig. 1 Tectonic framework and main structural units in the study area

F1. Littoral Fault; F2: Quchi-Laonong Fault; F3: Longitudinal Valley; F4:Ryukyu Trench; F5: Southern Fault of Okinawa Trough;
F6. Northern Fault of Okinawa Trough; F7. Mazu-Jilong Fault; F8: Northern Fault of Dongsha-Penghu-Peikang High; F9: Southern

Fault of Dongsha-Penghu-Peikang High; [ : South China continental Margin; [[ 1. Donghai shelf Basin; [[ 2: Strait Basin; [[ 3: Dongsha-

Penghu-Peikang High; [[ 4: Taiwan Southwest Basin; [l : Taiwan Arc; [V 1. Coastal Range-North Luzon Arc; [V2: Philippine Sea Basin;
V 1: Okinawa Trough; V 2: Ryukyu Arc.
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Table 1 Equivalent elastic parameters of each sub-region
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