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Abstract: The central depression zone of the Qiongdongnan Basin belongs to the hyper-extended
basin, which is characterized by strong crustal thinning and high heat flow. It has experienced active
magmatism and formed multi-stage and widely distributed igneous rocks. In this manuscript, based
on the 3D contiguous seismic data covering the whole area, based on the identification, mapping,
tracking, and analysis of unique seismic reflection structures, this study systematically investigates
the types, characteristics, and distribution patterns of magmatic activities in the central depression
zone, and conducts an in-depth analysis of the regional tectonic dynamics background underlying
their development. The results show that the study area has developed intrusive bodies such as sills,
dykes and laccoliths, and a wide range of volcanic architecture and hydrothermal vents represented
by Wanhu seamount. Through the analysis of the relationship between magmatic activity and
surrounding rock strata, five stages of magmatic activity are divided, among which the third and
fourth stages (15.97-5.7Ma) are the most concentrated periods of magmatic activity. Based on the
quantitative calculation of the thinning degree of crustal detachment, combined with the previous
research results of Hainan mantle plume, the regional tectonic background of magmatic activity in
the central depression zone of the Qiongdongnan Basin is discussed, and the magmatic activity
model controlled by mantle plume-plate movement in the Qiongdongnan Basin is established.

Key words: Qiongdongnan Basin; Hyperextended crust; Wanhu seamount; Hainan mantle plume;
Volcanic architecture.
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Fig.1 Tectonic unit map of the Qiongdongnan Basin.
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Fig.2 Integrated stratigraphic, magmatic, and tectonic column of the Qiongdongnan Basin
(modified after Pei et al., 2024).
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Table.1 Summary of magma-hydrothermal occurrence types, seismic reflection characteristics,

and criteria for determining their emplacement ages.
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Fig.4 Volcanic edifice types and seismic reflection characteristics in the Qiongdongnan Basin (for

location see Fig.1).
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Fig.5 Seismic reflection characteristics of the Wanhu Seamount and its satellite volcanoes in the

Qiongdongnan Basin (for location see Fig.1).
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Fig.8 Mantle plume—plate motion dual geodynamics controlling magmatism on the northwestern
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