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Fig.1 Different modes of lithospheric extension proposed to

explain the formation of rift basins and passive
continental margins
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Fig.2 Rifted margin structure in different initial configurations
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Fig.3 Scenario of flexural effect on the continental lithosphere by surface processes
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Fig.4 The margin width of models with different surface processes
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Influence of surface processes on tectono-thermal evolution of rifted margins
XIN Yanfang"*’, YAN Yi"***, LUO Yang’
(1 Key Laboratory of Ocean and Marginal Sea Geology, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640,
China; 2 CAS Center for Excellence in Deep Earth Science, Guangzhou 510640, China; 3 University of Chinese Academy of Sciences,
Beijing 100049, China; 4 Southern Marine Science and Engineering Guangdong Laboratory(Guangzhou), Guangzhou 511458, China;
5 Innovation Academy of South China Sea Ecology and Environmental Engineering, Chinese Academy of Sciences, Guangzhou 510301, China;

6 Department of developing and Planning in Shengli Oil Field, Sinopec Group, Dongying 257001, China)

Abstract: Tectono-thermal modelling is one of the key means in exploring the continental rifted margins. During
rifting, erosion and sedimentation will modulate the distribution of loading and deformation of the crust, and thus
influence the tectono-thermal evolution of passive continental margins. Surface processes are important con-
trolling factors of rifting process and the evolution of hydrocarbon source rocks in oil and gas basins. We summar-
ized the tectono-thermal evolution of passive continental margins, and showed two mechanism of the impact of
surface processes: flexural isostatic balance of the lithosphere and thermal blanketing effect of sediments. Multiple-
sourced geological evidence suggests that the surface process has a significant impact on the development of rift
faults, the morphology and symmetry of continental margins, post-rift anomalous tectonic subsidence, and mag-
matism, by adjusting the load distribution and subsequent crustal deformation in the rift system. However, current
numerical modeling studies on the formation of passive continental margins still rarely consider 2D or 3D surface
processes, which limits their ability to accurately reconstruct the thermal history and hydrocarbon generation his-
tory of sedimentary basins. By coupling the lithospheric tectonic evolution model with 2D or 3D surface pro-
cesses, a new and comprehensive understanding of the tectono-thermal evolution of passive continental margins
can be brought.
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