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Fig.1 Map of the vertical mantle flow velocity at various depths in East Asia
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Fig.2a Vertical mantle flow velocity section in East Asia (equator)

B & =

e

RN
e e Ty
Pat e WO E

& 2b AR . b X b 3 1 3 20 ) 18 1R (26 B2 =30°IN)
Fig.2b Vertical mantle flow velocity section of East Asia (latitude 30°IN)



900 h E5|

2006 4

=110

=20

32 7R 0 Hi DX b i o L 90 80 ) 17 BT (485 =60°E)

Fig.3a Vertical mantle flow velocity section of East Asia (longitude 60°E)

=180

=20En0

fo e bbbk S o
NPENELHENEN Pl ;

Eathe o

Pel 3b 737 X 8 e 03 &0 ) T T (288 =120°E )
Fig.3b Vertical mantle flow velocity section of East Asia (longitude 120°E)

FVER i Bl T )2 BT R = 4 Vs TR E 45 1 1 A BT R I
R I b DX R P A AR R B« T I vl X AT
FARUIR B S H A e AL ZE AR 3 000~3 500 km PA L, AR P GE
2 000~2 500 km, 73 A7 3 [ 1A ZE 7 Vi v e 78 M0 s N TA
AT AU 55 T sh g IR g AR R R
A ER AV 11 | A o N AN i SR S N+ B T S S A el S K
A 1A B i e DR R R O s O B T AR N R B
b il AR 38 5 B FE R A AR 17~15 Ma LIS TE VG IH /Y
EIJ B P A Bk 5 2 50 110 S i B R R A R 1 BRI He 5 R
1) ST A e A 1] AF ek A A R e 9 IR A4S AR K AR Sy
AT BF F AL 1 PR 458 | I I 2 1K 20O T B Ak 5 R A 1 IR B
204 JE] Pl 2 A0 R o ol B 4k 52 6 ool OB 0 8 o P e T
e A R R et s Rty A ol a1 L [ E A 7
| A e S K (T o N B Y R R (S E s ST I
51 AU B W S AN RN o A B e R e R
B A T v S,

LT 7 138 30 R U, R K T RSP R AR 41 3 AN X
B AR WA SR FORVG KT 206 Ry IR X — BT
W2 2 400 km IR L FHE] 550 km, JEHEAE 2 000 km AR
BIEE, HAAKRZ R 1000 km 7645 5 V5 A R Hi s 2 )32 5% 90
BT BRI, B R AT R v M R R R B R M R AT
T 1o i — 40 ) — EID 32 @ VG AR A BT o e R R R A

e R 300 km 2T L RS 2 000 km KA FK I,
32 FImigYImmshiEENERSITiE

S B s, % A E TR PMEAN RS
JERIAY new03, 1 1 4 BEJE | 60°E~140°F |, £ & 18 Bl 10°S~
60°N, TREESF 512 FHLBE Y 115 km 350 km F 550 km 3£ 3
AR, A 1000 km 1300 km 1700 km 2000 km .,
2400 km 3 5 AT Y Hi 0 K V- G 3h B OF R W AR R
30°N 00 W5 A 43 J3 3 1 ] W 42 60°F (120°F WA~ 4 3 51 1
L BEAT A P PR o (B A ) e s I 9 IR 2 1532 Bl | T 1 (IF
18 ) 2 m M 4 T 2Rz 3h

WFSE & 4 77 50 AR S0 4t 08 40y 5 K O3 8h KAk 4Ry 4 AN X
38§+ B R Al e — B 2 A1 B DA PG ) T R AP A — R RE P o X
AL 20 km BEE 3] B 1 5 600 km 7845 9 0 1) Y S
B, AR ED VR A B O R K, A F] 4 cm/a, TAE 600
kern 28 A% 1 300 5330 — DX 3l b 8 0 O T v O Y R AP 9K A B
S R K KRN 4 em/a; 76 B AR B —ED B ¥ 3
AR A6 T 1) BRIV A 1LY — T VA I8 L AR 0 ) I )
i) B 1) SR SR BB R 20 ke BRI E) 1 M 2 B
600 km 2247 ) BTk V- BB, T AE 600 km 2 A% 18 1 X — X
Il b % ) 9 1) AR R RO IR AV R AE MR E 600 km A
i KB 80z dh A0 T g 3R B R KT 2 IR A8 Bl PE AN R
ES RN ES N 3% NI S o o A i (S S A N A TR



338 54

PR 345 | 2% E Hb 088 3 ) 3 JEE B 5

901

ah

A

an

20

I

-1

L.JJ,:_.'_.‘:'—'I«.E'.-'-I-&UID'\-\J

il

-1

A1

AN

)

I

-1

&1 W 10 110
VREE 115 km

o

T "

ST LR R TR TR VR W
B 550 km

& ,..3” e
L .
L
0.4
1.1
-4
G
A
L6
B

: L T
FOOA1 W T 110 190 1300 140
W 1300 km

i Tog 1100 1 130 |
W 2000 km

o o 119 0 130 40
B 350 km

Jilh e
Tt 4
S 10 1190 1200 1A 140
W 1000 km

fin

A1

an

)

I

-1 i
[T I U o B 5 I T3 O ) 4 U I 11
VR 2400 km

Pl 4 AN [ IR FEE 2 A7 b DX b 8 ) g 3 5 3k R

Fig.4 Map of the tangential mantle flow velocity at various depths in East Asia
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Mantle flow velocity of East Asia

CHENG Xian—qiong, ZHU Jie—shou, CAI Xue—lin

(Department of Geophysics, School of Information Engineering, Chengdu University of Technology, Chengdu, 610059, Sichuan, China)

Abstract: Based on the high—resolution body wave tomographic images and relevant geophysical data the authors
calculated the form and vertical and tangential velocities of mantle flow. Mantle flow in East Asia and the Western
Pacific may fall into three patterns: (1) in the East—Asia marginal rift system and western Pacific marginal seas the
mantle flow is marked by an upwelling mantle flow, characterized by flow convergence in the lower mantle and
divergence in the upper mantle, especially for the South China Sea, where the structure of the upwelling mantle
flow may be roughly outlined as a “’I.” shape in the upper mantle, a column shape in the middle and a divergent
shape at the bottom; (2) in Siberia there is a “ A" —shaped downwelling mantle flow, characterized by mantle
material convergence in the upper mantle and divergence in the lower mantle; and (3) in the Qinghai—Tibet
Plateau—Burma—Indonesia Tethys subduction zone, there is a “ A ”—shaped downwelling mantle flow, which is
also characterized by flow convergence in the upper mantle and divergence in the lower mantle. The three
regions of mantle convection beneath East Asia and the Western Pacific are in agreement with Western Pacific,
Paleo—Asiatic and Tethyan tectonic domains. The material in the central part of East Asia shows no trend of flow
in the deep interior of the mantle. The upwelling mantle flow originates from the core—mantle boundary and is
mainly manifested in the lower mantle and lower part of the upper mantle. At the top of the upper mantle and at
the surface, its location coincides with that of modern hot spots. The rate of vertical mantle flow is about 1 to 4
cm per year and the tangential rate is 1 to 10 cm per year.

Key words: seismic body wave tomography; mantle flow in East Asia; vertical flow velocity; tangential flow

velocity
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