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Fig.4 P wave velocity profile with depth to 400 km along 14°N
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Fig.5 P wave velocity profile with depth to 400 km along 8°N

ok &

P I 7 o 2%

8.9
8.7
8.5
8.3

8.2
8.1

7.8
7.4

6.8
6.6
6.4
6.2

5.6
5.2
4.5
! g 400 3

19 20 21 22 23 24

Bl 6 WARZE 117° IRJE 400 km 5l BV P BEHE (km/s) 45 49 3
Fig.6 P wave velocity profile with depth to 400 km along 117°E



ERYESN W]

AR - R 182 A B J5E R A AR B HOAR 3 T X 895

BN Vb B DX A g L S AR A X T
JCH Bl X 7 & 28~30 km, H b FHIFEEE A Y,
Rl 2L X M6 28 km 2247, b HBSE )R AR R i
FEJE (WRAHT ,1998) Bl X7 A7 el JE B B 2 100 km,
MARVPHE S 26 T B A h i 2 2 I, Hhae
SRV ST R 20 km BEAEHE 10 km A
HES AR T A 50~70 km WA AE — 2
FER 8.2~8.3 km/s; & A FEJE BE i T 100 km, 7EAL SR
WML X (11°N BT ), M52 24 26 km, b i H5E
AT Hb 52 JEE B AH Y 75 A PR 95 km ZE 47, 0] P
B VDS (8°N) | Hb 72 2 AR fb AN K | 7% )2 S TR
2R ROV SR A R e B IR AN B s ik i —
I3 6 8 58 B B R 4R AR, B0 AR AR R A
GO N E VAR 3 ST N i 0 Y5 R Y A N N
HAABEEE 100 km 24, WHPEHIX AH
PR RS A G, T REE 2 th 3 A B & 7 i i i
Hby | R VD IR AR R R S8 A5 RV B 5
WA | PR V0 B b DX AR R i L BOH A
A1 PBA HE B T2 75 km, FEIXBEHIHE 2R B0
JZHEAE 7.9~84 km/s,J5-E 190~205 km.,

& 7 2R UT 114°E . VREE 100km 1Y P % 3 BE 45
Py, F TG AR BRI ek, 2 e T B
8 B TS VIR (17°40'N) 5 PGS R
PU RV 72 (11°40'~14°20'N) | Fg VO BE Sy 10 i 2 1 5
PRRERE 229 Vb AU RSV 5 e BRI VD BRIV
ZNE ST 2k, B R XA e
J& 30 km, b A bae 5 T M oS 9 R A Y A A
J& 90~95 km , #F Fa HEALFRBE 2R I | Mo 52 )5 88 24k 28
km ; 75 R P9 0 45 A A B R 3 40~70 km WAL FF
R B TE 8.2~8.3 km/s, & A B JE 25 90
km, TE 7 VOIS L X 15 )2 B | 7E 15~24 km;
FEVY AT, S B PR IR AE 10
km ; 3% HUA A B R 85~90 km, TERSVPHE S HIX |
WA 23 km 247, b HsE R i SEEE, dEA
ISP M AT IR E 28 km, 7 A BE 70 km,
oA B R R ORI WA SR AR, FEHL T
P b, X EORPLEFFUURLX ) O A B B A T
3K L b 8 LS A BB N R | T R i HEL il 4
T 1L R AR R B AN s PR b e 5 2 A B
JEE I A B TR 2

s i

P T 257 o g A ) T L, R A =

5K EAFTEPIAD B AR 208 — AR b 7Y ) o 2
F o FF 20 km G VDT DA 2T I] 3 35k 1) 0 R 0 |
VUV —rh YD R B DX % R S B R I R B 2
5 2Z 0] fFAE— S 7.4~7.6 km/s WMREEHT | A& 10
VG ] 7 FEA e IR 2L DX N 7.6~8.0 km/s,
R X, 7E 40 km WE VI L JEA TR E FM
7 (110°E,24°N) , 18] 75 [ J7 [n] %5 3o 5 16 A5 SR 1 22
I PLEPE W (121°F, 4°N) | A7 16— 25 J0 PG [ K 2y |
YU HAE 7.4~7.6km/s (BEUEHE R 3.34~3.40 km/
s) 5 M FEH VGRS, RN SCF B & SR B R 4 2 i L &
PHE R T 7.6 kmy/s (BB EE N 3.30 km/s),
FEARAGHR DN AR Bili b 28 BR VL 1AM VS RS, 7E 190
N A AR M A EE B R, A7 —3E R
7.8~8.0 km/s MY AT | 7E 50 km PRI b AR iR
R A I, AP AR 8.15~8.6 km/s (N
3.34~3.42 km/s); FFH P g 3 o B0 — S5 AR BT JB A
CLI AL, ) AR R ) 2 e v B U 4 7 L
X NP E A 7.95~8.0 km/s, TE 60 km 2 100 km
TREE b X PSR R R IRAFAE R A 4 v 1 o A e
AT — S5 R RFIE YR 2 158, N XSl it |75 0
XHAEAE 3 5 BW S, 20— 3 S W 24 e il Y
S T SRV VO IR TS 0 YA — 8 RO DR 4 S L T
AW I A T b P e I R L Dy Y
Jr A, %W AR 5 T S i R e ALk Y R
VY 25 W R AR VU 1] (0 5 VDI R 2 LA A BB IR
PSP DUV b VG ) 2F A HE A e U AE U LXK R
AR BB AR R T 23, B3k
] i NE—-SW [, $i 7K 5 [ 28 NW—SE [n], Itikia
B V30 B Ry 21— T W L R e TR D 2
24 AEBLW 240 AR AT Bk A/ SR AL FLVE R R
AR AR X B 55, PR 7 pRIKGE shrp | 409 -3
TR W 24 Sk A T E T TS R S (30~20 Ma R EP
SR AT B, BN e E WA,
U, BB Ak B i B v 4 b T e A 1 O TR
i 31 B LA S B S Hl e (9 22 T 2 2h 3 AR OG0, FE
MGz sl | p Vi 1l DXV b V8 — B AR ) sk | FLPE A
P21 ] R T RN R Y SRR 1) R
J7 1) B 3 e Ve 2 VD B ) A2 SR BN A A
FITF L b e PRl 7 2 A Ry e VR A P ) U
T LB AR, ISR AR R LTS
A1 7 A B O B P IR A FE S AR
T, A A R AE A TR 20— o I 4



896 h [

i 5t

2010 4F

iR A PR 5 A B v e A R X R T L D
MR BRI RG9S 9 R By 1) it v 7= A
TR T A, XA AE L R A
TR A R A Rl DALt A P R A BT
Hb WS I S AR T R AN ST DR R SAE P e AR
TR iy S A TR) 8 5500 e 0 T DL R T X A
Ko b o A AC V1 A 3, R AR AR R A i i
SR, B ARIR , X WU R iEis
25, EAE A K b g R R R LA 2K
i) IR AFAE A T M X A e AR AR R AR AR
R S s R AR TR R R W r i iz 3, 2
AATHAE S A VB S L i v 3 R 38 3

0 A R EAPE W] I 25 5 e T M X
A1 FE A AE) 1) 7 — AR S 78 B T VE 1Y o A BT TR A
TR A A, I BT A A B 2 R LR i
NG, TEMREE AT 60~80 km W FAF
TE— 2 M 8.2~8.3 km/s, JCIRJE P JLifg 75
RV S VU M A, HT AE A B b A A
—mE AR, RORAEE B SO RRE 1T
H, BT A Y JE R R T Rl S AR rg S
SRR E AR gt 4 r X R R 3 S
GAFTEX M A BB A5 F e o FRATTH 2 B g AR AR
T JIC 7 K B AR 3 36 Ak Iy sl ) o ROk 2 i AR
Taylor Fl Hayes (1980 ) & T 1 i B AL AU IS 47 5K 73
SRTHEE |, rE LR AR AR Y sk Ry ke
O JFORAL T AE 2R 200 L BRI 2% 5 1 455 B (COB) MY
VT BEE IS Y IR AR ST, R AR AL AR — AR AL
L2l A W [ B A% 2l 5K O AN W R RS AT
TEY 5k b i L I R W AR BT SE, TEI T
TR R AL X PR Y 5k AR Y K O AR B IR
REIE O AR 5k, o — i, LR 2 AT BT RHR
MR T ARG AL | SR BT B I I 5K
Bf N T fE DAt 8 2 0 v 75 81 A R A L Y
IR IR TR R A0 P A o R MRS LR W
FRATHE AR AT RE 2 D\ Ml 08 Ry Bl A e R AR R
A DATRAR L B 2 AR TR Ik i KBl A R
IF, b b py T Hs I AR R A3 Bl | T A3 Rl 1Y
FAWT W 7V Y BURT A R 5 5 BTS2 A
FER i E R R EA R AR TR RN AR
18 DRI E JCOR P 3t 58 19 S AR I 3 5 B T IR )
KRR H K (PR E R R 2.5 cm/a) & B,
H 2 A Pl b ) 7 0 il e B T T 1 T

KAEHLAT A% T AR L1 A =2 Hb i e 1 A v | 3
— R AR TR A RPE S A BRI, BT R
FaaE TEmsEaaEE, WnETRESa
P X BRI A B AT BB R ER OB A T
FERNFOR 0 A A B s gl %, A A e L g
BB B ) B R T AR R RS, BT A 3
RS AL T MRS A B S R R
A B Z N W EOR)E Z R AR, 54 HOWLI A 25 2R
#ﬁo

ODP173 fiit YA BRI B EE A R k1L 79 % 5 i
GO AT RE R A B . (1) b 7 ) TR A R 1Y) BT A DR
SR Rl 5T (2) ) R — 301 il 5 JER U SR P il 9
WA KRB A w2 2 e 84 53 89 5 (3) 7E
Hobby = b A E5 HEIBURE | 45 21 3L I I 2k B8 0 A A 4F
18 270 Ma, ‘B RESE L AZ )T Hb5E 10 Humg 7 | 5k
SR 3K FEL b 7 JE R ek v A 2 R o R A b M
TR T I SR TE R 5K 2L B B DA Rl b e |
N, BREE A K Tl A 5 Y M FRURT IR S B
KA LUSFETP 2R M 7e R B 2 21 FI1E sy A2 T |
(4)7E Hobby b | T M7 4 1 £ IE Y 5K Z iy 9t
ZR R ILTH T4 (5)7F 1068 F1 1070 3k {3 4k AR
FAGIE RVEIAE vl AR 2 TP S22 A | o
BT w R R R OR Y % b A TR M BR AL 2
W b RoR AR R R (1o% R e
TTHE 5 I R T 78 T8 B B vl 06 il i Jeg 34 5t 210 32
HE A REBRER B O POREER I X S R R
KB AR A A EER R XA R BRIt R
J7 T BT 45 A Y 4 s BERVER TN AT 44 5 (6)1070 3k
PEBEENEAE G B, B a8 OB A st k)
W SUA LRI 2 55 A i ER B B R 2 0 X LA AE
e B AL e A A (R R B AR
)5 (7) DN 1070 357 R AR 1Y BRI AR S Z AR
14 Ma, b ARG 58 X HEAS A AR5 /N 5 (8) AN 5 A~ il
V7 5 ik g i e BPE — R Y (OCT) Muh A ib &
B, BRI A A R K e il A 453 T TR N
= X AT D il A K B A e R vh S T
JEH K AR 3 R T R AR R RO R

T R PG 7 RIS TR ORI R 2L, 2
R ST E N R Y ke Sip ok D QI 35
KBt i %k, Fe ke 2 A b nT 540 He R I 206 e,
IR AEAE LR 390 % 09 Sl 45 SR mT T T i 2 1
R (RE = I DR UE S A I ey



ERYESN W]

WRAFAD . v v A PR A A R AT S LA i 3 S 897

W, R A A IS 10%, 0 g ek Bt
I b R R (14 S R A ST IR A K
B AN WAV AE 0 5 IR A | BVAS TG B M A 1Y
FEAE T LA | 25 38 4 D Pl Vg 76 N A7 76 M A ) 155 O
JENT LR A MY 5K 53 A1 76 mE M IR 5K R 5
W LAl E sk BRI R IR e R AR Ak, 2R
X EAETE A e AN REBk S Y | HAE AN
TR IRV L R o A R R R DR — b
J5 MR AR A RS2 IR, BRI
PR AEA T, T2 ) — b 5 T S
Sy s PR R IXORE R R A BRI A ROk
D Bksh

15 0 P AR AP e W) W 25 5%, FE R IRV
A A B S s A )2, IFEERE TS
A1 B 2 R LR B S 2R TR A A B T R
60~80 km R EE FAFTE— w2, Ml 8.2~8.3
km/s, T R P LI A 2 PG ALV A U e T AL
HF#AaBh Y FE—mia Az, XEEFHR
AR 1 T SCIG T L P VT A A P DR R F Rl
Gk R AL SN2 PR i s R, A A
TXRE Y 30 G 1 A X R S A B G A e o FRATT
DA B VT A ARG i B LA 3 Y Ak g s i i AR
KF &, M Taylor 1 Hayes (1980) 5 T 1 B A=
FIEIEY 5K SL TIeE , BB A AT ok

i
g W BB

76 B 2 % [Lel et

R Pk BORAL T AL ER 200094 H AL ER Kl
%k e 355 (COB) ML, Bl T3S 47 5K (14 2k 25 3t
7, B AR AL AR — AR AL T Bt BN W 1) i i 3, 3
SRR RS, IR 3K 0 A R IE I A
TV Raa SR TRE ST | A N ek 21N DO 7S e /A QR IE S
Yok L AN EE Bl AR BEE O AR5k o — 7
T, MHRZMTORE , MM A T AN T e
M, RWITE R I IS Y SR AN AT BE A L 3 o 3% 28
A B A UK A A B R e 3K IR Atk R T R T
AT B SEONIR R WE 7 BB A I e 50
Rl AR R T DUBRAR ) R R IR AR TR 5K
I, Il A1 B T i 3 B 1 0 20 J i o
TR TG 0 F 534 R o SN W L TR IR R
BT R A AT T AN R A A A S e
THi A IR FE T R | TR TR ORI A Pl Y
AR X 5 IR IR R S 5k (P sk R
AN 2.5 cm/a) BN HARTR)Z LA R 0
HI BTN I T B 0 R A A1 T A
A1 Z MR A X — R R AR A
AJECHR , JE LT R A RS TR B i A FB =
IR T R A B X TR R IR AL A B 2
AR 2= Z 5 BE AR 54 HOI g 45 R — 2,

H TR PG T YRR IS T 5K B R 2L, AR
fE ok R i HL R R b Sk 2 AR ol B

AL ¥4 B %

18 19 20 21 22 23 24

19 20 21

17 18

Bl 7 U 114°E RIZ 400 km 55 B K) P BE (/s ) 20540 75 1D
Fig.7 P wave velocity profile with depth to 400 km along 114°E



898 h [

Hi J 2010 4F

SRR S AER 32 B b a] FOTE A 2 25 0t HE
AR DY FOR M i 2k 00 B RS S T T R T 2k
WS TARMMS 2, ARG O LU S 30 2% 6 PR ) 245 5 T
B, R Rl K 109, 0 RS TR I
Py L 0 S il 14 S 9 A ST K X o SR
T 2, AN — AN AE H M e I A | RIS 2 i A
(AFAE T LA, 283 I R T AN A 78 L (1 175 2
TR LUK AR IR 5K 55 A1 A e W IR 5K
S B BT X BT SR A A A Bk A
RiX BAAEHMEAE B T REBk S ), HREHTHEE IR
Pk e R PR T L M o Rl R R O — A
Wb Ty b 3 B o K SEZ R, RN RE N i
JRY SRR PRI T, AT S — b T7 i L
TR R P SR B I IR R A BB BT EK
Bkl AR BT A AT 1) Bk Al T i Y
UESE AR 2, W A5 B TS ) 31 2 2 R R 5K BHE
s ZLAHOE 1B 0

5% ik (References) :

[1] Ludwig W J. The Manila Trench and West Luzon Trough:
Seismic —refraction measurements [J]. Deep Sea Research, 1970, 17
(3):27-45.

[2] Ludwig W J. Profiler —sonobuoy measurement in the South China
Sea Basin[]].J.of Geophysical Research, 1979, 84:3505—3518.

[3] Yao Bochu, Wang Guangyu. Crustal structure of the South China

Sea Basin[J]. Science in Chinese (Series B), 1983, 26(6) : 649—661.

AR w0, B e A PR D, 45 R L ARG ) A B Y M ST A A ).

HERY) P74, 1993, 37(1):44-53.

Yao Bochu, Zeng Weijun, Chen Yizhong, et al. The crustal

[4

structure in the eastern part of northern margin of the South China
Sea[]]. Acta Geophysica Sinica, 1993, 37(1):44—53(in Chinese with
English abstract).

[5] S22k, A2, WA, % AR P AT PE R AL R R 1
5 B B R B g ). T T, 2002, 29(3) : 234245,
Cai Xueling, Zhu Jieshou,Cao Xueming, et al. The lithospheric and
rheospheric structure of the East Asian and the Pacific rifting system
and dynamics [J]. Geology in China, 2002, 29 (4):234 —245 (in
Chinese with English abstract).

(6] #5772, 70 550 [C) /1 T M R TSR P4 1 L) JR
R AL, 1987.
Xue Wanjun. Explanation for map of geomorphology [C]//Atlas of

of South China Sea.

Geology and Geophysics Guangzhou

Guangdong Science & Technology Press, 1987(in Chinese).

(7] S04 E . 9 % 6 [C) /P M TR M SR B T L) R
B RAL, 1987
Bao Caiwang. Explanation for map of topography [C]//Atlas of

Geology and Geophysics of South China Sea. Guangzhou:
Guangdong Science & Technology Press, 1987(in Chinese).
[8] Ben—Avraham Z, Uyeda S. The evolution of the China basin and
the Mesozoic paleogeography of Borneo [J]. Earth and Planet. Sci.
Lett., 1973, 18:365—375.
[9] Taylor B, Hayes D E. The tectonic evolution of the South China
Sea Basin [C]// Hayes D E (ed.). The tectonic and geologic
evolution of Southeast Asia seas and islands,Geophysical Monograph,
AGU,Washington, 1980, 23:89—104.
[10] BR2E V. F ¥ 16 7 556 L [C)/ /v ¥ b B M SRy SR IEL 4R T )
ARRHE L, 1987.
Chen Shenyuan. Explanation for map of magnetic anomaly [C]//
Atlas of Geology and Geophysics of South China Sea. Guangzhou:
Guangdong Science & Technology Press, 1987(in Chinese).

[11] fo7 J . R i STAS) 5 121 [C)/ /19 T STt Bk B4 T
ARBHE MU, 1987.
He Liansheng. Explanation for map of tectonics [C]//Atlas of
Geology and Geophysics of South China Sea. Guangzhou:
Guangdong Science & Technology Press, 1987(in Chinese).

[12] B SCIE. R o 97 40 A4 Tl S0 00 4 A 00 K S Wl ), 000 2
12,1987, 9(1):69-78.
Lv Wenzheng The characteristics of magnetic anomalies and its
tectonic significance in central basin of South China Sea [J|. Acta
Ocenologica Sinica, 1987, 9(1):69—78(in Chinese with English abstract).

(13] WRAHD. ma ¥ 4 A BT AR AR I A WAL (C)//m s ST oE . i
DL A RS AL, 1991923
Yao Bochu. Tectonic evolution of the South China Sea in
Cenozoic [C]//Geological Research of South China Sea. Wuhan:
China University of Geoscience Press, 1991:9—-23(in Chinese with
English abstract).

[14] WEAO 0, 84 4E %, Hayes D E, 5. o 35 & 15 98 1F i 065 b i % 42
(M. DL, o BT R Y R, 1994,
Yao Bochu, Zeng Weijun, Hayes D E, et al. The Geological
Memoir of South China Sea Surved Jointly by China and USA[M].
Wuhan: China University of Geoscience Press, 1994 (in Chinese
with English abstract).

[15] WhAFI . 7l v T B A% R 3 R 0 B CHE ) 3 3 Ak 2 [/ / 7o 98 b o

FE. DL P B M 5K AL, 1996, 8:1-14.

Yao Bochu. Tectonic characterstics and evolution of the Nansha

trough [C]//Geological Research of South China Sea, Wuhan:

China University of Geoscience Press, 1996, 8:1—14 (in Chinese

with English abstract).

WeAFT . ma AL BT 0 A A s i BT [/ / b B AT 5

B, P b B R A A 1993, 5112,

Yao Bochu, The explanation of tectonic in north margin of South

China Sea [C]//Geological Research of South China Sea. Wuhan:

[16

China University of Geoscience Press, 1993, 5:1—12 (in Chinese
with English abstract).

(17] BB, 4RI, 450007, 5. 40 M — 50—k B X 72 45 9 1
FENEHBTR AT R[] MR B2, 1986, 3(3) :270—-280.



537 % 5 4 AR . R 182 A B 5 R A AR AE B HO AR 3 T X 899

Liao Qilin, Wang Zhenming, Li Zhenjiang, et al. The explosion Geology,1998, 18(2):1—16(in Chinese with English abstract).

seismic researching on the crustal structure of Fuzhou—Quanzhou— [20] Bk, J7 ¥, S5, i R T A A P = R S5 R RO e [C) /s

Shuantou [J]. Acta Geophysica Sinica, 1986, 3 (3):270 —280 (in A A = S5 A 2\ st b AL, 2006.

Chinese with English abstract). Yao Bochu, Wan Ling, et al. The Three—dimensional structure of
[18] Jacobs J A. Deep Interior of the Earth[M]. Printed in Great Britain lithosphere and evolution in the South China Sea[C]// In Series of

by Page Bros, Norfolk, Chapman & Hall, 1992. Monographs on the Three—dimensional Structure of Lithosphere in
[19] WEARIH. P i A 0 il 25 1 b 52 45 ) R s 8 S VRV B T 5 China. Beijing: Geological Publishing House, 2006 (in Chinese

PO T, 1998, 18(2):1—16. with English abstract).

Yao Bochu. The crustal structure of the north margin of the South [21] Whitmarsh A, et al. Proceedings of the Ocean Drilling Program,

China Sea and its significance [J]. Marine Geology & Quaternary Scientific Results, volume 173, 2001.

Variation of the lithospheric thickness in the South China Sea area and its
tectonic significance

YAO Bo—chu, WAN Ling

(Guangzhou Marine Geological Survey, Ministry of Land and Resources, Guangzhou 510075, Guangdong, China)

Abstract ; Seismic tomography data obtained in the South China Sea area show that, from the Red River Mouth
through the South China Sea and the Sulu Sea to the Celebes Sea, the lithospheric velocity is relatively low, and
the lithospheric thickness varies in the range of 60—80 km, suggesting that the Red River—Yinggehai fault is a
lithospheric fault. In the continental margins of the South China Sea the lithospheric thickness ranges between 70
and 80 km, whereas in the oceanic basin the lithospheric thickness is over 100 km. In addition, there exists a
high—velocity layer with velocities of 8.2—8.4km/s in the depth of 60—80 km under the South China Sea basin.
These phenomena are very interesting, hence the authors consider that, when the lithosphere experienced
breakup before the seafloor spreading, the lithospheric upper mantle of the Mesozoic South China Sea was
subjected to decompression by more than 10 kb. This means that lithospheric upper mantle could produce partial
melting if there existed 0.1% water. If there existed 10% partial melting in the upper mantle, the melting basic
igneous rock could form an oceanic crust 5 km in thickness. Therefore, the authors held that there existed no
mantle plume under the South China Sea area. The authors’ guess is a scientific guess concerning the formation
of the Cenozoic South China Sea basin.

Key words:lithosphere; lithospheric layer with high—velocity ; partial melting; seafloor spreading;a guess
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