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Fig.1 Lithospheric and asthenospheric structures and mantle dynamic model of the Kalimantan—South China Sea—Three
Gorges region (110°E)
A—T% velocity section 110°E) of surface wave tomographic imaging; B—Section of structural analysis: 1—Lithospheric crust; 2—Lithospheric
upper mantle; 3—High—velocity block or mantle block tectonics in the middle and lower lithosphere of the Eurasian Plate; 4. High—velocity
block or mantle block tectonics in the middle and lower lithosphere of the Australian Plate; 5—Low—velocity anomaly in the asthenosphere;
6—Base of the lithosphere; 7—Base of the asthenosphere; 8—Subduction—collision zone or large thrust zone; 9—Extensional fault zone;
10—Collisional suture zone; 11—Direction of plate and block motion; 12—Direction of material flow in the asthenosphere;
13—Mantle apophysis and basalt hot spot of Leizhou—Hainan; M—Moho ; F;—Sumatera sea trench subduction zone; F,~Dongnashina subduction
zone; F;—Extensional fault zone on the margin of the Southwest Sea basin; F,—Fault zone of the northern margin of the South China Sea; Fs—
Fault zone of the northern margin in Hainan; F,—Ninghua—Dawan fault zone; F,—Xupu—Qianyang thrust zone;
Fs—Qingfeng thrust zone; F;—Tongshang collisional suture zone. I—Australian plate; II—Jiangxi—Hunan—Guangxi tectonic zone
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Fig.2 Lithosphere and asthenosphere structures and mantle dynamic model of the South China Sea—North China region (112°E)
A—TV5s velocity section (112°E) of surface wave tomography; B—Profile structural analysis: 1—Crust of lithosphere; 2—Upper mantle of lithosphere;
3—High—velocity block of middle—lower lithosphere or mantle block tectonics; 4—Low—velocity anomaly of asthenosphere;
5—Bottom boundary of lithosphere; 6—Bottom boundary of asthenosphere; 7—Underthrusting—collision zone or large—size thrust zone;
8—Tensional fault zone; 9—Collision—suture zone; 10—Motion direction of plate and massif; 11—Direction of material flow in the asthenosphere;
[-Jiangxi—Hunan—Guangxi tectonic zone; Il —Yunkai massif; M—Moho; F;—Sumatera subduction zone; F,~Wujimixin subduction zone;
Fs—Extensional fault zone on the southern margin of the Southwest Sea basin; F,—Extensional fault zone of the northern margin of the Southwest
Sea basin; Fs—Fault zone of the northern margin of the South China Sea; F,—Ninghua—Dawan fault zone;

F,—Xupu—Qianyang thrust zone; Fs—Qingfeng thrust zone; Fy—Tongshang collision—suture zone
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Fig.3 Lithospheric and asthenospheric structures and mantle dynamic model of the Bangal Bay—South China Sea—Philippines
A—TV5 velocity section (14°N) of surface wave tomographic imaging; B—Section of structural analysis: 1—Lithosphere crust; 2—Lithosphere upper
mantle ; 3—High—velocity block or mantle block tectonics in the middle and lower lithosphere of the Indian plate; 4—High—velocity block or
mantle block tectonics in the middle and lower lithosphere of the Eurasian plate; 5—High—velocity block or mantle block tectonics in the middle
and lower lithosphere of the Philippine Plate; 6—Low—velocity anomaly in the asthenosphere; 7—High—velocity block in the asthenosphere;
8—Base of the lithosphere; 9—Base of the asthenosphere; 10—Subduction—collision zone or large thrust zone; 11—Large strike—slip fault zone;
12—Direction of plate and block motion; 13—Direction of material flow in the asthenosphere; 14—Mantle apophysis and basalt hot spot of the
Indo—Sinian block; M—Moho; | —Andaman island arc tectonic zone; Il —Shan—Thai block; Il -Indo—Sinian block; IV —Xishan block;
V —Spreading zone of the centers of the South China Sea; VI—Nanshan block; VI—Philippine island arc tectonic zone. F/—Andaman trench
subduction zone; F,—Andaman Sea strike—slip fault zone; F;—Lancangjiang—Qinglai fault zone; F,—Strike—slip fault zone on the western margin
of the South China Sea; F;—Manila trench subduction zone; F,—Philippine trench subduction zone
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Fig.4 Vertical mantle flow velocities at various depths in East Asia (after Cheng Xiangiong et al., 2006)
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Fig.5 Geometric structure model of the composite

mushroom—shaped mantle plume in the South China Sea
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Fig.6 Formation and evolution model of the composite mushroom—shaped mantle plume in the South China Sea
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The structure of the composite mushroom—shaped mantle plume in the South
China Sea and its mantle dynamics

CAI Xue—lin"?, ZHU Jie—shou®, CHENG Xian—qiong’, CAO Jia—min’

(1. College of Earth Sciences, Chengdu University of Technology, Chengdu 610059, Sichuan, China; 2. Key Laboratory of Erath Exploration and
Information Techniques of MOE, Chengdu University of Technology, Chengdu 610059, Sichuan, China; 3. National Key Laboratory of Oil and
Gas Reservoir Geology and Exploitation, Chengdu University of Technology, Chengdu 610059, Sichuan, China)

Abstract:In the study of the 3—D velocity structure in the mantle of East Asia, West Pacific Ocean and the
globe using the high —resolution tomographical techniques of both natural seismic surface and body wave, the
authors discovered a giant composite mushroom—shaped low—velocity mantle plume with the depth of over 2000
km, which, combined with the indicators of geology, geochemistry, and geophysics, is named the South China
Sea composite mushroom —shaped mantle plume. This paper describes geological, geochemical, and geophysical
features of the plume, divides it into such parts as the tail, the main body, the head, the mantle apophysis, and the
basalt hot spot, develops a tentative 3—D geometric structural style for the plume, and discusses the dominant role
that the plume and its derived mantle dynamics have played in the basin spreading of the South China Sea and
the impact of the interaction among the Eurasian, the Philippine, and the Indian—Australian plates on the basin
evolution.

Key words:composite mushroom —shaped low —velocity mantle plume;composite mushroom —shaped mantle
plume ;lithosphere ;asthenosphere ;lower mantle ;mantle dynamics;South China Sea
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