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Lithospheric density structure and non-uniform extension patterns in Qiongdongnan

Basin based on gravity-seismic joint inversion
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HAN Tongju’, ZHAO Lihong'’, GE Jiayu®
(1. Fujian Provincial Key Laboratory of Marine Physical and Geological Processes. Xiamen 361005, China;

2. College of Earth Science and Engineering, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: Gravity-seismic inversion of density structures provides more information on deep lithospheric thermo-
mechanical processes. This study employs gravity anomaly data, constrained by three multichannel seismic
profiles across Qiongdongnan Basin, to invert the lithospheric density structure and investigate the deep-seated
genetic mechanisms of non-uniform extension within the basin. The results reveal that Qiongdongnan Basin is
generally controlled by deep mantle upwelling and underplating. Particularly in the intensely thinned LLedong Sag
in the west and Baodao Sag in the east, the upper mantle and lower crust exhibit anomalously high densities of
2.92~2.96 g/cm’® and 3.30 ~ 3.40 g/cm’ respectively, which deviate from normative lithospheric values.
Compared to Baodao Sag in the east, Ledong Sag in the west displays more extensive high-density anomalies,

with anomalous bodies distributed even at the base of the upper crust, where local densities reach 2. 82~2. 90 g/cm”’.

]
W %% B #1:2025-07-09
E ST A% 24 Y 5 i ot 72 50 S0 00 S T 3 & I8 (KLMPG-23-02) ; [/ & [ SR Bl 2% 2 £ T H (42406077) 511
KA AR FRE R4 T H (ZR2022QD08T)
YEH BN 2B (1990—) , B ILAR 7 8 A PO, 11, 32 2 A4 2 b ek 4 B OF 5
o BA976—) B AR E T E S LRI, 4, 322 F G 7 MR Y BB 50, AR Sl S /R

E-mail : huyi@ tio. org. cn.



. 38 - L AMBRKRFFROERFAFZ RO 2026 4% 1 #

However, the high thermal flow center, the crustal thinning center, and high-density anomaly center during the
late rifting stage are not completely coincident. Baodao Sag in the east demonstrates higher degree of non-
uniformity. A comprehensive analysis finds that Qiongdongnan Basin exhibits not only differences in extension
between the eastern and western regions but also non-uniform thermo-mechanical controls from the deep mantle
to shallow crustal levels. This study provides a data basis for further constraining the extensional evolution
models of the continental margin of the northwestern South China Sea.

Key words: gravity-seismic joint inversion; lithospheric density structure; non-uniform extension; high density
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Fig. 1 Structural map of Qiongdongnan Basin
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Fig. 2 Interpretation diagram of multichannel seismic profiles
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Fig. 3 Interpretation of time-depth conversion multichannel seismic profiles
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Fig. 6 Inversion results of lithospheric density structure along lines .1
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Fig. 7 Inversion results of lithospheric density structure along lines 1.2
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Fig. 8 Inversion results of the lithospheric density structure along Line 1.3
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Fig. 9 Schematic diagram of heterogeneous extension and thermal dynamics characteristics in Qiongdongnan Basin
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