55 34 55 5 W o H

2007 4 10 H

Moo
GEOLOGY IN CHINA

Vol.34,No.5
Oct., 2007

[ e S8 X 3 T T K i 50 PF R B AT AU
R EMIKEN N1 FE X

RAF ERE 7RI

(AR TR F vl A 610059)

RE A T BRI K Bl B V5 K-V Hb X 106 A4 T 44 807 3 5% & 36 29 2 07 24K JE % 30 5% |, Bk i 10600
G K I %A% A% 5 1) B R0 TR0, SR AR 43 A Bl T 400 B vt 7 32, ) v [ B K 405t DXl 76 I g A7 75 0 9 R — 4
SRR LAG T R T 5 43 B R S R B N B AT B 70 km TR 78 AR AR B VE KT I 00 ) 1 i DX X Dy g )
i, VE S LA 7 e Sy Tt SR AR B 43 A N 100~250 km TR, 76 AR W AR 5 S V8 RS-V 1 Gt EL AL 1 R s ) — 4R
2500~4000 km, 2 8000 km Y E R 5 504 ETBE 300~400 km (091107 B b RS 28 S R EE R R B R —4%
T HAT SR B R Ry R B A A AR T R 0 A T R Bl ) S A A ORI 25 R P S R 0 R B 5 RO Al B
il 455 75 1B 0 A P R JRE IX 4 0 0 = 2 ol T A B (b A T T ) SR B R R R U X R
EIJ 32 55 R Bl 1 435002 A BB R AR A R T 4 B85 6 o SR TR, s it o A D b 5 384 T2 G b DX A
AR DX v AR AR W 0 AR I R i AR 5 BBl e A | 00 L O i e BBl s e ok 24 O i B AR Sy | O A R
R Z A BIVE R OT PR30 200 T8 IR AR 28 20 A A rb i 0 R e Al e 8RR R I Al e 57 R A B A B A B

B
x #

FESES . P541 XERIRE A

1 5 5

5 A AR AT P & SV BINA R, W iiEk g
T A% 4 AR 20 o a1 5 R 1, 1A 08 A A% R 3 R b AR
I, AR BCRE M 5 2 AR A B 0 P B A R A G ) TR D AT
AT LA KT b 3R VR A 5 04 P T B S5 A R AT AR A

M 20 22 50 ARACAS | B I 4R I b 7% T i A 5E Mo L
b 2 2 REORE B vk I BRI, RORE AR AR R
Hil 9 AP 2R 5 — e R )2 451, 3 20 42 80 4FA P T,
F 4 Bk A AT AN A I ST AR R b R T T O
% Hb TR 45 K 1A VR B RURS 5 D 2 BT A A AR 1 5 L R
J&HEACT I AT 5T L ER = 2 5 A 3

20 22 80 AP A FH T U J22 AT B AG AR A 1) 4 ok i — 2
JEERR A ASCRE ARATAIC 43 % 256 1) T 25 4 T LA S R R i b )
T 3 TR A R R R RO B A RO I R AL R AR SR

I #5 H #5 .2007-03—26 ; B [E] H #5 . 2007—05—-08

I8 ¢ A K 4RI il 0 DX B R TR I Z AT RS A A AR S o 12 R E RIS R
XEH S ;1000—3657(2007)05—0759—09

90 AT A T 2 A9F 7 M Bk = 2 5 400 O 40 HE SR A 3 T AR AR
HOAE 1) 43 BE AT IR BIECE 2 1000 kmP >,

R T S0 A S A X = A 2 ) )2 A AR B S A R
PRSP 208 AR R BT 40 x40 A i A el B 408 30T Vg
S U AT R Feng®A FH 100X 100 14 Xof BRI i A
B B 2 R Y R SR SR TR S SO e ] DK P T IR Y R
T, Friederich X s U K ili 1 9 K 8 I 3 B2 S 09 Huang %
o K AP DX THE I AR 0L K Ritzwoller, et al ¥ RICGIE K fili 11
T SR SR A5 o AR XY Rayleigh 1 ¥
1 S i1

Ekstrom 55 H] 55000 4% #% 72 X1 Rayleigh M Love % fif 3
JE AR A3 A U AT BT 7S HOER I R OF R BGA F 40 By, HikE
] 43 BEEE R GA B 500 km, 7R 5 JESF 22T 249 18000 4% TH
fEREBEAS W A Bk soxso Mg Jal 4, X JE I 85~250 s 11
Love M Rayleigh AHH B 73 A FEAT S | ok 46 1 BF e o B 55 K

EETE . [HFE A RBF I 4 F ST H (40234047 .49734150) 8 £ FE UL 00210 (20001010) 55 2524 -2 R sk & 350RHAF 5k
42 (20050616001 ) T Hh 5t B2 I & T 7 [ 528 0 05 S0 060 %5 Je M BR PRI 5 05 B A AR U M s S = e Bl
TEEB N RN HF B 1936 448 H08% T2 S0l ) DS R0 Bk 4 BT 5% s E—mail : zhujs@cdut.edu.cn,



760 h ]

Hi J 2007 4F

Fili ML IS U TR S Sl R XA A DG AL IR TR AR i A
MATABRIER,

FH T D A 5% e b g = A S R 5 R A R B A T
5k, IR AR £ R vk | R R TRV R A AL R
) e A ST B ST M | A 0 A RIS 114 i B AR L
MR | 4R 5 B i b A i — A A4, R AR Ok kRl Ok
PR T 0 I S O ik | T vk T ke 3 B R R o o ik D T A
S YR SE R BT S BE I R S AR BT S R
ST %7 1 © N ER R B B S R N B B B 78 4 )
MBIBAC S F 5 W E R WP 5e LR A 4544

A (AL 45 P R ) R Bl 2 e v A AR (250~230 Ma) B
kth Z A BN s B (R E RS T B Y
AR PSR M EE TR £ R O R T ) PR R R
B gBsesol - R AR (150 Ma) RADRE S Y 7R 25 A1 B R K figk
T, 1 R R I L3 | LA SR AR E 3 — AR A
FAFG R R E 555G sl | A e R ECE 9 150~200 km
W F] 50~70 km,, BRI KBRS

T (2955 Ma) B EE K Bl 5 IO K it 00 Rl i 7 9
45 5 (2500 km ) B BE T+ (5000 m), X B 49 17 Bili 5 A1 BE AR
1) R RLASEARS o 5 R T, 25 A0 P8 3 I 1S JRE (140~180 km) , T B
T A Bk T v I T R R A K R g JEUR B R DA
i s

80I E

FETUEH (CF 15~20 Ma), BT RO K Bl 32 BB Al B 4
gL A6 R AC AL AR J7 [ HEBT | AR Wb X ) AR 0B B | KT TR AR B
1] PG5 SRR o, 7R 025 A R ER SR S B R 7RI B A i —
WAL VRN F | TEVT RV B — R 5150 406

r ] R 4B 3T Bl S8 1A X 2% 1) Hb A Hb e 25 A | R M R UR
B R B ) Sk S 8 il A DI O R R g
7 Hl 5 8 D 1) = A A A TR BAF 5 R T AR b K VR B
Jy b R T i K I B i i Y B T AL | 3K i 5 R
WX RAERERE X,

285 R T — R N A BT g 5 3 R R R i R T
AT AT w5 43 W R 2T AR | X v ] B A0 AT M X
ST R e Hsh T2 R

2 GORRAR K S Tk

Sy P -t 52 TR 9 0 AT AR R T SR F 9 v T % 4R 3T B
S DX 1 A B SRS R SR A T A T RO K Bl e
KPR (0°E~180°F, 40°S~80°N)) 114 T Jl ity 4 5 b 724X
(BLF% CDSN,GDSN,DWWSSN,GEOSCOPE M 1 [E % 5 Ih
B IO XL R F T 1982—2006 4F, 54K 5.0~7.0,
FRFERE /N 100 km, M= S E RS (LR E
PRURRE AR TR CMT) 2K [ 9 [ fh R 27 0 [ s b 7
L (ISC)E

100 E 129 E 149 E 160 E

80 N-1

x 80 N

20°S l

) 200E 40°E 60 °E

T

80 E

100 E 120E 140E 160 E

1 T R B AR K e R R il A A
(Eh G Rm R R T = AIEFR G0k

Fig.1 Great circle path propagation of surface waves and distribution of stations and epicenters

(the dot stands for the epicenter and the triangle stands for the station)
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Fig.2 Tectonic sketch map of East Asia and the Western Pacific

g ARAtEE hARIERY IR N AOE AR TS IE PRk e )
KB W% Aduim e s h— % % 2500~4000 km, K4
10000 km A9IGH S50 7 3K — SR B 55 6 4l T B /s 1 AR
AT 2 M PG KOT- P 3 G it (A UR RS R B 2 4 R X — g
A EJRRARHE)E

A H DX A0 v A 2 500 T e M 5 TS b B | D)
T VAT RS A e | B0 B B A5 38 B A A A RO TEAR
B, B A i 00 TR A A, W H A B VA JEURE S T B
NV I8 (PG ST TRAR whs ) H B R A

52— DU IR — K 2% 22 04 by 3 J2: oty A4 AR 8 24 v 41
R 7 38 e 1 3 L | JE R A A7) S A R A

FE 130~200 km TR, B ek o A s T
ENFERL B 47T 3& HLR S b B AR Ll 26 W1 7 i D A P
g S 43 S 5 ¥4 11 R G S A S R m b e | A S AR SR B
ZIEAFACIE 2~2.5 Ga LA _E (4 IR BL 4 o B AR R A o 51 D LA
T 130~200 km R,

I RO A R TS R I AT H
ARG 8 B /N TR — T BLAY 400365 98 103

(3)270~400 km WEE, X — BB CIAH )2 (B
P ) RS, 1k A7 P L AR G R B b RS U2 ok A )

AT A B R RIS W, 7E 270 km TR,
W5 BN T — /N R — ) B 900 | DL R i A
ATV AT, 3T AR e 0 2% bR S
TRBE R 320~400 km P10 & b B R 22 S R AR /N HOR
AP E =R 1 S L il N R B BT i i NE )
P M B — iy A A,
B SN DAk IR VE T o PR R R A
A AL 60~80 km J& | 4 A B 35 2 HCHZ 0 B BN O
JEREEERTIA 200 km Bh B, AN £ B 244 1T e — BV LT
R AR ME A A KR AR B T b s
B 3 b 43 I 0 LK e 1 2543 D e AL R )

4 EPERUZ R E L FEELE

P K T A it A X s o 5 i A T D U2 T AR, A
TREN TR B 1 A Bl R L T e T A A ] TR R
M RAE A AR RN IR, 2 I 3 — Il 4ol 1 Jl 8 05 45 g A7 AR A2
b, HEELG BT,

(1) b He 3 2 A5 e o A 1l

Bt A AR LK | 2R K Bl B 408 X 1 5 A B A
(M B ve T M B B BE AT B BRI bR 47T i



34 % 5 R F 45 - o B A0 DX i R T 90 755 3 9 R 2 AT AR B HE s R B ) 2 T 763

15km 40km

60°E 80°E 100°E 120°E 140°E 160°E 60°E 80° 100°E 120°E 140
60°N g = coen Sk
5 -
= 348
= 342
40°N aoon W
33
20°N 2008 32
mee
= 312
0° o
i ] ..
] H \\q\ u
il
i d ™
20°s 20°8
60°E 80°E 100°E 120°E 140°E 160°E

70km

100°E 120°E

120°E 140°E

g
z

8
2

ES

@ 4
©

w
@

60°E 100°E 120°E 140°E 160°E

200km

100°E 120°E 140°E

100°E 120°E

400km

120°E

P 3 v R 40830 Il B A S ke = 2 st JEE A

Fig.3 3D S—wave velocity distribution in China and its adjacent land and sea areas
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High—-resolution Rayleigh surface wave tomographic imaging of China
and adjacent regions and its geodynamic implications

ZHU Jie—shou, CAO Jia—min, YAN Zhong—qiong

( Chengdu University of Technology, Chengdu 610059, Sichuan, China)

Abstract; Rayleigh surface waves propagating along 10,600 great —circle paths were selected using more than
20,000 long—period wavetform records from 106 wide—band digital seismic stations distributed in Eurasia and the
Western Pacific, and high —resolution 3D tomographic imaging of the crust and upper mantle in China and its
adjacent regions was performed using the inversion of both dispersion analysis and waveform fitting. The high—
resolution Rayleigh surface wave tomographic imaging indicates that: from the upper crust to 70 km depth, high
velocities are displayed in the eastern part of East Asia and Western Pacific marginal seas, while very low velocities
distributed in the western region centering around the Qinghai—Tibet Plateau; from the 100 to 250 km depth, a
giant low—velocity anomaly belt ~250 to 400 km wide and ~8000 km long are shown in the eastern part of East
Asia and Western Pacific marginal seas; from the 300 to 400 km depth, there is no appreciable velocity difference
and high velocities are still displayed from the Tarim block to Yangtze block. There exist significant differences in
lithospheric and asthenospheric structure between the eastern and western parts with longitude 110°E as the
boundary. The western part is the lithospheric thickening convergent region formed by India—Eurasia collision,
whereas the eastern part the lithospheric extension —thinning region arising from upwelling of asthenospheric
material (rise of mantle thermal material). Due to the Paleocene India—Eurasia collision and convergence, the
Indian lithospheric sheet was subducted beneath the Qinghai —Tibet Plateau at low angles, causing the plateau
uplift and crustal thickening; thus the western part became a lithospheric region. In the Mid—Late Mesozoic, the
lithosphere beneath the eastern margin of the East Asian continent was disassembled; as a result, the asthenospheric
material upwelled and the lithosphere underwent extension and thinning, thus forming a giant low—velocity zone,
which later evolved into the East Asian rift system. The present marginal seas and trench—arc—basin system of the
Western Pacific was formed by interaction of the Pacific plate, Australian plate and Eurasia plate in the Mid—Late
Cenozoic.

Key words:China and adjacent land and sea areas;Rayleigh surface wave tomographic imaging;lithospheric

structure and dynamics;giant East Asian rift system
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