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Fig. 1 Sketch showing the tectonic units and seismic sounding profiles in the northern South China Sea (modified from reference[ 127
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RECENT ADVANCES IN STUDIES ON THE FORMATION MECHANISM OF
THE SOUTH CHINA SEA AND THERMO-RHEOLOGICAL STRUCTURE
OF LITHOSPHERE IN ITS NORTHERN MARGIN: AN OVERVIEW

LIU Shao-wen"?, SHI Xiao-bin ?, WANG Liang-shu®*, GAO Shu', HU Xu-zhi*, FENG Chang-ge®
(1 School of Geography and Ocean Sciences, Nanjing University, Nanjing 210093, China;
2 CAS Key Laboratory of Marginal Sea Geology, South China Sea Institute of Oceanology,Guangzhou 510301, China;
3 Department of Earth Sciences, Nanjing University, Nanjing 210093, China)

Abstract: The South China Sea is one of the largest marginal seas in the western Pacific region, with its
northern margin being characterized by a passive continental margin. An understanding of the geodynamic
process of the formation and evolution of this marginal sea system is vital for a solution of the related scien-
tific issues of the geology, resource and environment in this region. Here we synthesize the recent ad-
vances in researches about thermal state and rheology of lithosphere in the northern South China Sea and
its formation mechanism, along with numerical modeling of extensional basin formation. Generally, heat
flow of the northern margin of the South China Sea is relatively high, with an average of 75 mW/m?, and
is mostly derived from mantle contribution. Temperature at Moho depth is really high, and the deep geo-
temperature increases gradually towards the oceanic basin. The lithosphere beneath this area is associated
with high temperature, low strength and intensive rheological stratification, and the lower crust is charac-
terized by ductile flow deformation. Numerical simulation on extensional basin formation is now transitted
from kinematics to dynamic modeling, focusing on the influence of the lithosphere rheology. Controversies
still exist with regard to the formation mechanism of the South China Sea; the thermo-rheological evolution
of the lithosphere during continental break-up is a key factor controlling the formation and evolution of the
South China Sea. In the future, further studies on the dynamic evolution patterns of the thermo-rheologi-
cal structure of the lithosphere are required, which is important to a better understanding of the formation
of the South China Sea.

Key words: lithospheric thermo-rheological structure; geodynamics; northern South China Sea
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