ARG B R R R R e A 185 B Jel 45 4 K B)) g o

gkl RN E? R BHIEEED g2 3
(1. AR PR LA Bk Rl 2 4 Be, R 610059; 2. AR TR HBRMIFE R, A#P 610059,
3. AERUR2ATFEMNIEI A E AR R, dbat 100871)

P EHNIEHRE PR R AR, 6 WO AR S 06 V- A Rl AU Bl T B 5 R kAT T 9, BRI
FBVGRPERAAAE - BRI H Y, S ig iy, sl s on . RIS SR ER Y R PE A IEST, 1
WIZXAAAE BN AA R . 2B IR E RN a0 BT =4E Vs S 5P . Kb e
AMERE R p o SRR DA B MR R e Vs TSR+ 0 AL, 105 2R R FE I G A R AR vy 14
AP SR Vs AT B R . AERE DIRIRIZIX B AR A, 1% B R R AR AR I Y
LIk A7 e AR ol A2, RIURFEGEIIP I, a4 R SR 2P D Ok, LR B el P o i in s g i . 14
GRifE AR KRR R SRR EARGEK Y, 1S9 9Ky shiopr it 2 s oprith (32~13Ma) , IXEEIGfE(ELT
~ 16MaJi 5 1B 5K, DA R BERS PTG i Sl AN rpog I o St ot 4 IR A e 3 ) 2 A i B, B4 2R 00
VRV RR 84T TG0l 5 1A IR 2B A AR R LR, QDA AR BRAA G AN B & I 25 2R

" %ﬁ%ﬁﬁ:Eﬂ%ﬁ%?;E@ﬂ%ﬁﬁ%ﬁ%;ﬂ%@ﬁ&@;%ﬁﬁ;ﬁﬁﬁ;ﬂ@%;%Eﬁ
Fifis PHRTA

& 425 P31 SCERAR RS . A WE Y. 1000-3657 (2002) —03-0234-12

Structure and dynamics of the lithosphere and asthenosphere in the
East Asian-Western Pacific gigantic rift system

CAI Xue-linl* ZHU Jie-shou?: CAO Jia-min?> YAN Zheng-xi%* YANG Zheng-xil:
HONG Xue-han?-3
1. Institute of Earth Sciences, Chengdu University of Technology, Chengdu 610059,
Sichuan, China
2 Department of Geophysics, Chengdu University of Technology, Chengdu 610059,
Sichuan, China
3 Department of Computer Science and Technology, Peking University, Beijing 100871,China

Abstract: Based on the seismic S-wave tomography the authors carried out a systematic study of the speed
structures of the lithosphere and asthenosphere of Eurasia and the west Pacific, and found a gigantic low-velocity
anomaly zone between East Asia and the west Pacific. According to this discovery, combined with the tectonic,
mantle petrological, and geochemical characteristics, as well as other geophysical features, a giant rift system is
defined in the region. The 3D seismic Vs speed structures of the lithosphere and asthenosphere are very similar to
those of the Mid-Pacific, Mid-Atlantic, and Mid-Indian ridges and their neighboring regions, but notably different from
those of the present plate subduction zone on the eastern Pacific margin. On the basis of a further discussion on the
dynamic characteristics of this region, it is concluded that the rift system resulted from the wholesale active
extensional deformation and strong delamination and thinning of the lithosphere, formation of large rift basins, and
upwelling and heating of a large amount of the asthenospheric substances since the Mid-Late Mesozoic. Marginal seas
developed on the basis of the continental rift system, and the main extension stage is determined to be from the
middle Oligocene to middle Miocene (32-13 Ma). The extensions of these marginal seas ended after the period from 17
to 15 Ma; as a result not all of the seas were connected with the mid-ocean ridges. Four stages of tectonic-
deformational dynamics evolution may be distinguished, and it is considered that the tectonic superposition of
interactions of various neighboring plates resulted in the formation of the continental rifts, marginal seas, and trench-
arc-basin systems between present East Asia and the western Pacific since the Mid-Late Cenozoic.
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