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Fig.1 Lithospheric and asthenospheric structures and dynamic model in the South China Sea—North China region
A—Vs velocity section (112°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; 4—Low—velocity anomaly in the asthenosphere;
5—Base of the lithosphere;6—Base of the asthenosphere; 7—Subduction—collision zone or large thrust zone ; 8—Extensional fault zone ;9—Collisional suture
zone; 10—Direction of plate and block motion;11—Direction of material flow in the asthenosphere; | —Jiangxi—Hunan—Guangxi tectonic zones; Il —
Yunkai block. M—Moho; Fi—Sumatera subduction zone ; F,~Wujimixin subduction zone; F;—Extensional fault zone on the southern margin of the
Southwest Sea basin; F,— Extensional fault zone on the northern margin of the Southwest Sea basin; Fs—Northern South China Sea marginal fault zone;

Fs—Ninghua—Dawan fault zone ; F,—Xupu—Qianyang thrust zone; Fs—Qingfeng thrust zone ; Fs—Tong—Shang collisional suture zone
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Table 1 Types of asthenospheric structures in China and its adjacent land and sea areas
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Fig.2 Asthenospheric thickness distribution in the East Asia—western Pacific region
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Fig.3 Lithosphere and asthenosphere structures and continental dynamic model for the Longmenshan—Xuefengshan—Wuyishan area
A—Vs velocity section of surface wave tomographic imaging (Gande—Daitian); 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 beneath the Qinghai—Tibet block, Upper Yangtze
block and South China block; 4—Low—velocity anomaly in the asthenosphere; 5—High—velocity block in the asthenosphere; 6—High—velocity block in
the stereosphere; 7—Low—velocity layer in the crust; 8—Base of the lithosphere; 9—Base of the asthenosphere; 10—Subduction and collisional suture of
Palaeo—plate; 11—Large thrust zone; 12—Thrust fault zone or extensional fault zone; 13—Relative motion direction of plates and blocks; 14—Subsidence
direction of high—velocity blocks in the lithosphere and asthenosphere; 15—Motion direction of supracrustal blocks. M—Moho; WCF—Wenchuan fault
zone; BJT—Beichuan—Jiudingshan thrust zone; HY T—Huayingshan thrust zone; QY T—Qiyaoshan thrust zone; CHT—Cili—Huayuan thrust zone;
XQT—Xupu—Qianyang thrust zone; JSS—Jiangshan—Shaoxing collisional suture zone; WY T—Wuyishan thrust zone



808 h =

Hh It

2006 4F

BESLCHEINE] 200~230 km (B 1), B HIRF |, T L &6 ) Ep
JE T L DX AR BB JRE B A — R R A A e (I
2), B PR E N XN — AR E X A R B
Sz M A AR O T Y X R — T BB B X A A
Z AR AT | A0 P 2 PR A AR AR AR L

2 R A A T U ) R R 45 A R

ST 53 BT U B TET U Vs 3R A AT AL | R g AR A6
FRRAE | AR R R Hb 52 T 0% 2 BT B Vs 380 32 ) T 17 A ek i
BT, 4% 20x20552 H B A~ 45 s I 3T 18 v 1B S (IR, 2L 3 495
ANBICHE 4 ] L AR ST G RSP O B S 3 A L (R 4) DA
4 F S0 Y V5 5 AL RO B s R T I N AR A
N RAL, VR X vs N T ER P HZ
(BT, AR AR O P T U0 Vs AR KIS B U B RS A R
i, PR 9T XA B R AR R 4 4 M s JE R X R
P 5 38 X ARSIV A Bl 0 5 Al IR 51X R PG A 1 3 A1 X (R
4) o IXSEREAT Ay A T 5% X R R s AR T8 R sl ) 4R T
R

Gl E 8O0°T |00 T

A0 M

407N

IR

-1 s

21 LEHTE Vs BERX L

A0 b XA i B Vs R A, — MR T Vs U o
K 4.30~4.38 km/s, VG AA I H b A 5% v 37 2H b e R 3 R
Vs P33 BE R 4.33 k/s (38 1), 10 2R WCH S 00 1 vs F- 4
RRE R, IR 4.38 k/s(JEl 4) THITUE Vs 38032 AH G558 /85 19 00
VE AR 2 E B PR 25 AN A B JREJEE s O 2 R AR
W (F ), A ARG AP A XSS |
22 HEIRTE Vs BEXEN

AT T e S AU VB Vs B S R A BT R W] Vs R L AH
X (B 4), Bl 7 L e AR AL B R vs T X R
4.33 km/s, 1M 7= Be B Bl vs V-3 3 B2 4.34 km/s (] 3),
B B Vs Tl 436 km/s, WHBURCTIE Vs T 343
JE R 438 km/s, PR B B Vs O 2B B R R 434
km/s (F 1), B 7 808 O vs -3 3 5 4B X s i
LA AR R RO R Vs SRR AR L (8] 4) X SR RRAE R
B 75 7 e Tt JEE A 5 o R b s R A B R A — (I BB
B X, B RO BT R e R T A I A 3 R Y A
1R JRUHE A AR A0 1 4 e AR T R A SR B R AR A T
G R w10 - B Ol s

1MFE 407E lEmLIf'E

Vsilws)
442
4.40
438
436
434
432
431

424
420
424
422

—420

—4 1%

=410

PR 4 AR P DR SF VDX A 1) 132 A (4]
T—AE o X5 T — g I e R DX 5 T — 4R A0 A i % Al A1 5 X IV — 78 DR VR IR e X

Fig.4 Vs Velocity distribution of the asthenosphere in East Asia and the western Pacific region

I-High—velocity region of North Asia; Il ~High—velocity region of Central—South Asia; [l ~Low—velocity region of the continental

margin of East Asia; IV—Low—velocity region of the western Pacific
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Fig.5 Lithospheric and asthenospheric structures in the Micronesia—northwestern Pacific—Arctic Ocean region

Section of geological analysis of surface wave tomographic imaging (160E) : 1—Lithospheric crust;2—Lithospheric upper mantle ;3—High—velocity block

or mantle block tectonics in the middle and lower lithosphere beneath the Kolyma massif; ;4—High—velocity block in the middle and lower lithosphere

beneath the Pacific plate;5—Low—velocity anomaly in the asthenosphere ; 6—High—velocity block in the asthenosphere ; 7—High—velocity block in the

stereosphere; 8—Base of the lithosphere;9—Base of the asthenosphere ; 10—Subduction—collision zone;11—Motion direction of plates and blocks;
12—Motion direction of high—velocity blocks in the upper mantle. M—Moho; MKLAT—Micronesia subduction zone; KT—Kuril subduction zone
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Fig.6 Lithospheric and asthenospheric structures in the Solomon Sea—northwestern Pacific—Okhotsk Sea region
A—Vs velocity section (150°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 beneath the Pacific plate; 4—High—velocity block or
mantle block tectonics in the middle and lower lithosphere beneath the Northeast Asian trench—arc—basin system; 5—High—velocity block or mantle
block tectonics in the middle and lower lithosphere beneath the Australian plate; 6—High—velocity block or mantle block tectonics in the middle and
lower lithosphere beneath the Kolyma block; 7—Lower—velocity anomaly in the asthenosphere ;8—High—velocity block in the asthenosphere;9—Base of
the lithosphere ; 10—Base of the asthenosphere; 11—Subduction—collision zone or large thrust zone; 12—Motion direction of plates and blocks; 13—Flow
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3D structure of the asthenosphere beneath China and adjacent land and sea
areas and its interaction with the lithosphere

CAI Xue—lin', ZHU Jie—shou'?, CAO Jia—min', CHENG Xian—qun'

(1. Chengdu University of Technology, Chengdu 610059, Sichuan, China;

2. State Key Laboratory of Petroleum Accumulation Geology and Development Engineering,
Chengdu University of Technology, Chengdu 610059, Sichuan, China)

Abstract: This paper discusses the 3D structure features of the asthenosphere beneath China and adjacent land and sea areas based on a

systematic tectonic analysis of the 3D velocity structure by using seismic surface wave tomographic imaging. Both high—velocity blocks

and low —velocity anomalies were discovered in the asthenosphere of the region, indicating the existence of vertical and lateral

heterogeneities in the asthenosphere. Study of the 3D geometric structure of the low—velocity anomalies in the asthenosphere suggests

that the anomaly beneath the South China Sea asthenosphere is composite mushroom—shaped. According to this finding, combined

with the mantle body wave tomographic image, it is concluded that a giant composite mushroom—shaped low—velocity mantle plume

might occur at over 2000 km depth in the region. In addition, this paper approaches the problem related to the impact of the

asthenosphere on the lithospheric structure and their interaction.

Key words: asthenosphere; lithosphere; surface wave tomographic image; structural analysis; high —velocity block; composite

mushroom—shaped low—velocity anomaly; 3D structure; China

About the first author: CAI Xue—lin, male, born in 1935, professor,mainly engages in the study of structural geology anddeep—

geology;E—mail: caixuelin1935@sohu.com.



