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Crustal density and composition models beneath Qiongdongnan basin
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Beijing 100029, China
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Abstract Taking the crustal velocity structure model as constraints, we acquired the crustal
density structure model of Qiongdongnan basin by forward fitting the Bouguer anomaly
distribution. Then, after temperature-pressure correction of crustal density model, we combine
the crustal velocity model and high temperature and pressure experiment results of the most
common rock composition, to infer rock composition of the upper crust of five depressions in
Qiongdongnan basin. The results show that crustal rock density exhibits strong vertical and
horizontal heterogeneity in Qiongdongnan basin; the spatial variation of rock density is closely
related to the structure pattern of alternate depressions and uplifts. The central part of the basin
presents layered high density structures; there are three isolated high-density zones at the depth
of 10 km, a uniform high density center at the depth of 16 km, and two separate high-density
zones at 22 km. Our results support the simple shear model with simultaneous occurrence of
lithosphere extension and mantle exhumation controlled by low-angle thrust fault(s).
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(a) 4 km depth; (b) 10 km depth; (¢) 16 km depth; (d) 22 km depth; (e) 28 km depth.
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Solid gray line is the location of 14 lines. Dashed line shows research region of west and east part of deep water area.

Map of the deep water area of Pearl River Estuary-Qiongdongnan basin
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Fig. 2

(a)Sketch of gravity forward density modeling based on triangle mesh;

(b) 3D density structure model acquired by 3D gravity forward method
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Fig. 6 Velocity-density distribution map of upper crust in five depressions and inferred rock composition

(a) Ledong-Lingshui depression; (b) Songnan-Baodao depression; (¢) Changchang depression; (d)Shunde depression (e)Baiyun depression.

SER: serpentinite; GGN: granitic gneiss; QTZ: quartzite; GRA: granodiorite; DIO. diorite; BAS: basalt; GAB: gabbro.
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