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Abstract; Deep crustal structure in the northwest sub-basin contains the key information of the rifting process of the northern
continental margin of the South China Sea (SCS). A 386 km-long seismic profile (OBS2006-2) with wide-angle reflective and
refractive ocean bottom seismometer (OBS) data was acquired across Xisha block and the Northwest sub-basin (NW sub-basin)
of the SCS in NEE direction, which is the only profile hitherto parallel to the expanding ridge of the NW sub-basin. The crustal
structure along OBS2006-2 has been obtained by using ray-tracing simulation method (RAYINVR), which yields information
on the velocities, tectonics, and geophysical properties. Our velocity structure indicates that sediment thickness increases from
Xisha block (about 1—2 km) to NW sub-basin (about 2—3 km). Moho interface changes from typical continent margin of
South China (~27 km) to oceanic crust (~12 km). The velocity at the top of upper mantle varies from 7. 8 to 8. 0 km/s. No
high velocity layer and low velocity layer have been identified. Voluminous magmatism in transition zone between Xisha block
and NW sub-basin, is possibly related to the initial extending of the NW sub-basin. The part of model in the domain of 220—
370 km would be of oceanic crust while the western part in the domain of 0—220 km may be of thinned continental crust. Resid-
ual magma may exist under the speading ridge of the NW sub-basin deduced by the anomaly of Pn seismic phase.

Key words: NW sub-basin; crustal structure; magmatism; douple-peak seamount; ocean bottom seismometer (OBS) ; sedimen-

tology; geophysics.
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Fig. 1 Bathymetry of the research area and surrounding deployed seismic lines
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Bt 2 v 3k Y B AR b B KT P g i 9 R A (Briais
etal. s 1993; Hayes and Nissen, 2005; #) ¥ 4%,
2006) , AN OBS2006-2 M2k i 114, 5°E LAA
(O X R PSS L T HE 114, 5°F L4 (16 1 X 2 ok 3 fi
F¢ GEPI VD bRy — 3853,

MR 2% SE [0 42 1 B T 5K 2 5 ), an
Mk OBS2006-1 (5 4z 1) 45, 2011) , OBS1993 ( Yan
etal. , 2001) Fl OBS2003(Wang et al. , 2006) ,3i%
L 35 2 Sk s 8 il e AR 58 2 TR AT S B Y
JEL AR (1) 3L I A (COT) (Minshull, 2009). 1 A< 3¢
OBS2006-2 ML VA7 T PH AL it 2 4 sk (K 1,
WA 10)  STERG AL A HEAT A I 28 07 1) AN [a] L 72
OBS9 13 3 B 1 5 7 Bili 77 F1¥E 5¢ 22 1) J2 € 728 42 fih
1Y IZAL B SRR T 28 SR 46 T, b 52 JBE B Jl 20k vk, 3R
W1, SPAT T 9K I 1) 9 Bt 72 FE e 9 3 O 5
EZ NGl
3.2 ARBRMXHSRED

OBS2006-2 jM 2k 33 A5 8 {5 B . 0~ 200 km &
PUVP bR SE M AE 220~ 380 km Sy AL 52 45
F (& 6b) . BRI s 22 1 1 L CRLAR B 1D
I 7R X — X R 2R i B 2 Y A SR T Bl e ALY
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Fig. 9 Multi-channel seismic profile of SO49-25
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Fig. 10 Velocity structure of OBS2006-1

APk X (100~220 km) » FEJRA 1 & 1 240 0,
54 MCS97303 215 M i) i Hhifg LUK & #E
DU JRE 28 A 2 R K IS 35 [ Y (K] 22). Py B4
SRR THEP LRI 78 & AR sk 200, A AT fig
T B M %8 55 P38 A0 38 i Ry i 44 (Sun er al. s
2009) , IR I 24 5 B 067 B R BEE T VG VD Hb B, 3
FERTAI 180 km AR MCS97303 2218 1 7% &) 1 rh
B & 1 JONARA AT 5 PO ALk Aok Rk 2 )
BRI L X 7. U BH P AL U 2 5K 75 78 V0 e sl
XU AT R B 5 2R B

OBS2006-1 12k 1) 3 B 4544 R fE P LI 24
WH T SEET IR A 12 km, AH LY 7K A P
M2y 1 km (K] 10). ARSCHZE R BRIEY 5KE E W
BB IR EAE 12~13 km Z2 45, I PG LR
TR 2 5K L () b7 R FE Y5 TN 2y 1 k. ¥ 1L
TOHRSET MM G — A 2 Rk — &5
B B 7 AR Y S B il (Watts et al.
1975;Koppers and Watts, 2010); — &2l F#EIL T
T3 W RARAR A Bl IR A S T B V% 203 e e
TR (Watts et al. , 1985). Z4RAAE(2011) #41%H
SRR R R A AE 75 K L 38 3 T AN A R
AL T BEAR IR v S T B 5 SR AR AR SRl TR A7
FETE B 5 S5 PR DAL 56 1] T+ Moho T (1
T HAT R v LA B A G

T A BN 7 e PG ALV A 7E 30 Ma JT 4R

Pk, 3F 28. 7 Ma 45 1 (Briais et al. , 1993; Can-
de and Kent, 1995). P41k ¥R i 73 R4 73 b it TR AR
FEW L 4 9k ) B 1] Sk 3t (T7 ~T'5, 32~ 26
Ma) , FEPE LRI B8 2 I, T7 51 2 L iR
JEAERIE 2 N2 R B (B E55, 2010) DA H 1
TG BRI DURUZTE S I LS SR, X v ]
PUAL R R G A — Bt 1 b iy 7 /0. Padbik
T 7K R I B IEHUE RRAE UG 11D 5
IRABUR M A R g 1L 65D B X Lt (2R R 46
2002) , —F AR AT GEAEY 5K J5 1 52 2 A H i ek
T NP0 R ity 7k 54 2% 53 BTk Ry (Breivik et al.
2009) , VRS 1l e ) Joit 2 7 M B g SR8 400 300 A 1) e 54
X I B TR A T TR v gk ARk
ZTHFERE S IIIE B A . DRI v G YR 4 1)
AT RE A R IR A IR/ i B T B SLIEE TR LAY
W5 AR WA A G
3.3 WEFLT Pn EHRE

FEASSC I 5 2638 5 SOE B A4l F by 35
OBS10 Z & ufiid 5% 19 P 52 A 0 48 25 (Kl 7h).
OBS10 5 555 Pn R AHMLEE B2 200 8. 2 km/s. f
T RAYINVR s 5 57 (4 BR 1) 5 2285 1 46
OBS10 5 &5 ¥l Pn 22 AH 0 Bt G 52 AH ) 55 R A5 Y
260~280 km 4t (& 6b H1 A) (1) Moho 5 i i Ji
B 5 km/s 247 DAMEAS T2 2F i B R AR EE. AL
NN ZSEH R T 7E OBS10 {2 %1 Pn {3542
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L, ATREA — MR, TR A A AL 4R B AR XL
WAV LLU AN VG S YR IR 2837 7 B I B30 PRI Iz A
PRI e 7k 4y 3% . OBS2006-1 {25 ) 4 J3g A 764
1 FE AR LB T VI I A IR T v REAE
FEAR 39 e CR IR A5, 2011). Al gt Fok4rady
HIFAL AL /N, OBS11 F1 OBS12 43510 5% 4 Pn 224
Z HF AN, B E A G I TAE P AT R ARG
5]

4 g5

i 1o SR IE R RS R RAYINVR #&
PRUEFTIE SO, R4S T e g AL E— NEE [7]
OBS2006-2 4k () 4t 5¢ 1 B 25 44). 25 A R RN
WF5E X N AR 3 3 Bl AT » AR SCIR B DL R 458

(1) OBS2006-2 U £& i TR 2 J5 B8 7 4 V0 Hb B
IR K 1~2 km, PG G TR 2R 40
2~3 km. H15C)Z R VYD BB AY 24 ke 75 NE [8])5,
A2 15 km, PYILUKIG TR FCEE N 6~8 km. M
FERM EE T 5H B 1 5. 5 km/s B0 %6, 8 km/s.
Moho 1 M PH V0 R 1 ~ 27 km 32645 [f1 76 Jb v g
FARTFEE) ~12 km, Moho F T I EEE R 7. 8~
8.0 km/s.

(2)FE VAL YR T 23R PG V0 b B 22 8] (14 33 3 X
A BB SR FU JOLE B, 5 P60 R G P iR
7 55 T 6T 7. B X sk 5 5 R 4 B R T 5
B OBS2006-2 MIZEr 114. 5°E DLZR By H X R 5%
MM 114, 5°E LAV () b X298 i i 5% . J| T 75 v Hb
et — 4.

(3) XU 1L 4b COBS10) P 7240 5% 3 W1 75 4t
YOG4 SR A A P B A7 AE 5 B8 5 R AR Bt 1L T
JRT fig5 AHK ER Ab FE A OC.

Bt RO LS FE e E SRR RTAE
K57 AR R OB Hhoh, B K AR
E R feifrd KR E B kST @6 K I B
S A kA 09 A% R Dr. Dimitry linski, 23
AT AR IR A =1 4. Bt AL F A+
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