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Fig. 2 New model for boundaries of global plate tectonics?
(cross—hatched areas signify orogens)

AF—Africa plate; AM—Amur plate ; AN—Antarctica plate ; AP—Altiplano plate ; AR —Arabia plate; AS—Aegean Sea plate; AT—Anatolia plate;
AU—Australia plate; BH—Birds Head plate; BR—Balmoral Reef plate ; BS—Banda Sea plate; BU—Burma plate; CA—Caribbean plate;
CL—Caroline plate; CO—Cocos plate; CR—Conway Reef plate; EA—Easter plate; EU—Eurasia plate; FT—Futuna plate; GP—Galapagos
plate ; IN—India plate ;JF—Juan de Fuca plate; JZ—Juan Fernandez plate; KE—Kermadec plate; MA—Mariana plate; MN—Manus plate;

MO—Maoke plate ;MS—Molucca Sea plate; NA—North America plate; NB—North Bismarck plate; ND—North Andes plate;
NH-New Hebrides plate; NI—Niuafo’ou plate ; NZ—Nazca plate; OK—Okhotsk plate; ON—Okinawa plate;
PA—Pacific plate; PM—Panama plate; PS—Philippine Sea plate ; RI—Rivera plate; SA—South America plate;
SB—South Bismarck plate; SC—Scotia plate; SL—Shetland plate; SO—Somalia plate; SS—Solomon Sea plate ; SU—Sunda plate;
SW—Sandwich plate; TI=Timor plate; TO—Tonga plate; WL—Woodlark plate; YA—Yangtze plate
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Fig.3 Elastic deformation and plastic deformation
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Fig.4 Jelly sandwich model of lithosphere
A schematic diagram of the variation of the mechanical
strength of the crust and uppermost mantle with respect to
depth for cold (solid curve), intermediate (dash curve), and
warm (dotted curve) geotherms. The upper part of the curve
represents stick slip or brittle failure behavior and is based on
a linear relationship between the shear stress and normal stress
and Byerlee’s law for friction. The strength in the lower crust
and upper mantle is controlled by flow laws of crustal and
mantle materials, respectively. The dash curve is smoothed to
indicate possible gradual changes of strength in the brittle

transition zone and the crust— mantle boundary!
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Fig.5 Division of lithosphere of China!
I —Mid—Asia lithospheric tectonic domain: I ,— Western Regions lithospheric block

I ,—Qingzang lithospheric block; Il —East—Asia lithospheric tectonic domain;
I \—Songliao lithospheric block; Il ,— North China lithospheric block;
I ,—South China lithospheric block; Il ,=South China Sea lithospheric block
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Fig.10 Distribution of epicenters in China and its neighboring areas

70 80° 90° 100° 110° 120°

-50°

400

-20°

130°

-33
-70

-150

-300

el =N o ]

-500

-800

0 300 600km
| S —

,/////

7 o
1111144 ///'//_/.f 4% s
e .o

« 4.7<M<5.9 I HFRmEx

o 6.0:Ms<69 I FReRMER

® 7.0:M<7.9 el

N4 AR

® M:8.0 VBB R
B — W}}Eﬁ?ﬁ?ﬁﬂ:ﬂmi‘élz

WA IR K

EYpmnazar  amsernsx

11 A v 43 A

Fig.11 Distribution of epicenters in China™



38 h %]

2009 4F

onis

Bl 12 v [ E i T ) S5 T
Fig.12 Tsostatic gravity anomaly of China

WA 2 X EBA BRI

A AU MR A T B 2 B VA DR T B R A B
4 1] 2 o) T 5% 1 D JIE RR AU 28 3 R X A i R 1
JBE, A QN SR B EE AR B A RO | 3K A
5 0 RO N 12 FR B8 G e L ) 3 B A I HAEE
S e D 1) A6 BT IR 4 1L — 7 N7 122 2 o iR 1 ML X SRy
23X A 5 b R A AN S PR SR A A T2 A
A7 7E P L = R AR B e b 2 g ) e S T BRAR
JE R T EEE AR B A A4 5 e AL s AR A IE A
By R AL GPs MR /N (] 13)7 EH T 7
—> AT RE 0 i R, RPN Ay B RE B e 9 R 2 [l L HE
JE A R b b 2 LAV () 5 A B 32 BBT TR 46
JEAAEFS . DAPGHSET 2 (04 25 A Bl ik 8 380 AR BB
KD 1 A B A A R B N ) e e A
R & AR 2 PR R b b RR A 1 R - 9 R A
L0, T A B A B RO AR N T A, R
At bR IR 2 X 3 GPS 3 EERRAEAS [7] (1) — > SRR
AL L= A LAPY  GPS M EZ B sy hdb R B
B IR FN 2 40 mm/a, B AL LUAR 18 8 )7 16)
AR A Am e, E R 10 mm/a,

125]

Il PN R & A 8 iR R | 1 A A I
FEIE KRG T MRS MR XA T R b =l v B
IR, B o (B4 TEMF 5E NI Z
[EAEAR 3T 360 km B — Py | ErhiRZy 19
km, A £ 69°,

TE Gt e A =l i & AL 0 i R — A 1|
bR 1 e R AIL A A DA Sy 2 R D ) 2 A Bl RN
JE, Tl Ay 3 i AR 55 —db )1 24 h 74 1)
KRiinpizshiyzs R, Fmo gk, XMmRE LS
GPS LA, An S0 1 MR 2 i A V1 2 1436 o
WrJZ 51 & Bz RS HEsh 1 i A7 Gps B
AL GPS HUEE itz e FR S bR
Tl 4T PR BT ) 1 W 2 v A A ) 2 At
4 U4 O MR R E T T B, RIS
EAREE W2 TR AT 55— S
RHEEERAMNTE | RIS B AL e 55 —Ab 1|
W& R S TN | (EULEE 21 PO 0] H T A P e 4
T X —VIER UL | SO R 0 & A A T e p b iR
R TS —35 ) [ M B P 4 . BETHRT 5 1R, R R HL
Hil T E AR W2 s R A A, Tk



ERIESE B

AR P R A P = A

39

80

W

SN Y

85

90 95 100 105 110 115

Bl 13 i Gps A
Fig.13 GPS map of China

Bl 14 DO H AR S LA o A
Fig.14 Epicenter and aftershocks of Wenchuan earthquake

120

125




40 i 5| i J 2009 4F

T E RN A A THES) . AL AR P ‘
, o a s , Aot
WA e B v g § AT e A (B 15)
St AT 1 2 ) TS T A E EIVE R BB T e LM
B A LT L T 7 DL R 2 1 M B 75 3 5 DR

& 15 o EE A R b sE A i
K 1 —PBT IR 48 1 2—VE R 3— KAl 4— VRS s 1l
5—PBJR 4 11 6— R 1l 7— BB 18— SRk Ll R 22 17, (D— pg b 3 5221 Q— %P ) 7 24
Q— WP R @—HE G AT EE S 2, T —Fr R, [ —EMSREnH, T ,— W R A M, [ —nknG 25,
[ dat, T.—5kRaH, [—hskah, I,—ERR &, 1,— %, T,—5R/RZ W,
I, — AL 245 b T — AR AU 2445 At TIT— DU )1 i i 725 b, QH— 7 96 5 JiL ; ZB— b 2 I
ZN—I M & 5, YZ—15 T Fw—UnE A8 NH— B B 1 7
Fig.15 Structure of the elastic upper crust of lithosphere in China
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Fig.16 Structure of the plastic lower crust
Short oblique line—Gravity gradient belt; Red line—Gravity high (synform structure) ; Red dotted line—Gravity low (antiform
structure) : 1 —Altay gravity high;2—Ertix gravity low;3—Gravity high to the north of Juggar;4— Gravity low to the north of
Tianshan ; 5—Tianshan gravity high;6—Gravity low to the south of Tianshan;7—Kuruktag gravity high;
8—Bachu gravity high;9—Hetian gravity low;10—Qiemo gravity low;11—Naomaohu—Oljit gravity low ; 12— Beishan gravity
high; 13—Hexi Codrridor gravity low; 14—Altun gravity high;15—Qilian gravity high; 16—Qaidam gravity low;17—Gandise
gravity low; 18—Himalaya gravity high; 19—Ganges gravity low;20—Deccan plateau gravity high;
21—Bengal gravity low;22—Hoggor—Xi Ujimgqi Banner—Naiman Banner gravity low ; 23—Eren—Xilinhot—Chifeng gravity
high ;24—Bayan Oba—Boin Sum—Duolun gravity low ;25— Linhe—Baotou—Hohhot gravity high ;26—Wuhai—Hequ—Datong
gravity low ; 27—Tianjin—Shijiazhuang—Guyang—Suiyangdian—Yunyang—Henyang—Yulin gravity low;
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gravity low ; RR —Partial melting lower crust in Tibet; RS—Random strikes of gravity anomalies
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Fig.23 Low—velocity lithosphere of Southeast Asia and Western Pacific (tectonic basemap from[39])
The red line signifies the boundary of low—velocity lithosphere, whereas the hatched area indicates Tibetan Plateau and surrounding mountain
systems. BG— Bohai Gulf; HF— Himalaya fold system;IB— Indochina Block ; KB— Khorat Basin (Khorat Plateau);
OB— Ordos Basin (Ordos Plateau) ; RG— Eastern North China rift group ; SB— Sichuan Basin;SoB— Songliao Basin;
STB— Shan Thai Block; TP— Tibetan Plateau; YB— Youjiang Block. Selected marginal basins and underwater plateaus, ridges, and trenches are
outlined with bathymetric contours, specifically chosen for each feature. Double lines indicate spreading centers, active and extinct.
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A preliminary 3D model of lithospheric structure in China

YUAN Xue—cheng', LI Ting—dong’

(1. Center of Development and Research, China Geological Survey, Beijing 100037, China;
2. Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: According to rheological behaviors of the lithosphere, the authors have divided the lithosphere of
China into three layers. i.e., elastic upper crust, plastic lower crust and lithospheric mantle, and pointed out that
they have different structures and complicated relationships. In the Xinjiang area, four basins and three ranges
were formed by thrusting and overlapping in the upper crust, overlain on a series of EW —striking antiforms and
synforms of the lower crust. The uplifting of the central part of the Tibetan plateau was as a whole caused by the
hydraulic pressure due to the partial melting of its lower crust and lithospheric mantle, but the uplifting of the
border parts is of the differential nature. In North China, the upwelling of ashenosphere material destroyed
lithospheric mantle and formed a mushroom cloud structure in which the new —born mantle and the residue
mantle existed side by side, and grabens occurred in the elastic upper crust. There exists no evidence for the
subduction of the Pacific plate under the continent of China, except for things in a limited area of northeast
China. The violent deformation of eastern China was produced by the upwelling of ashenospheric materials
instead of by the subduction of the Pacific plate. So the tectonic forces nowadays in China constitute a dual
system which includes the subduction of the Indian plate in the west and the uplifting of the ashenosphere in the
east. The boundary of the two different tectonic forces is the north—south seismic belt. To the west of the north—
south seismic belt, the lithosphere is under a compression regime, whereas to the east of the north—south seismic
belt, the lithosphere is under an extensional regime. The reason for the seismicity of North China is that the
elastic crust of this area was thinned by strong geothermal activity, which resulted in the considerable lowering of
the elastic limit.

Key words:lithosphere, 3D—structure; Xinjiang basins and ranges structure; uplifting of the Tibet plateau driven

by hydraulic pressure; mushroom cloud lithospheric mantle; north—south seismic belt
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