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Cenozoic evolution model of the sea-floor spreading in South China Sea .

new constraints from high resolution geophysical data
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Abstract Based on investigations of the new high resolution gravity and magnetic data, combined
with swath bathymetry, the Cenozoic evolution model of the South China Sea is revisied. Two
major sea-floor spreading stages were revealed with different dynamic mechanisms, separated by a
remarkable tectonic-sedimentary event near 25 Ma. Sea-floor spreading started firstly in the East

and Northwest Sub-basins from ~33.5 Ma to 25 Ma, and formed the original oceanic crust with
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E-W or NEE-oriented magnetic anomalies in the northern and southern side of the East Sub-basin
nowadays and whole Northwest Sub-basin. Since 25 Ma the sea-floor spreading continued with
different direction until 16. 5 Ma. The later NW-SE-oriented spreading made the NE oriented
magnetic anomalies in the central East Sub-basin and Southwest Sub-basin. Different tectonic
areas developed during these two spreading episodes in the oceanic basin. The whole oceanic basin
could be divided into three subregions from north to south. The northern and southern
subregions are related to the first episodic sea-floor spreading, while the central one was formed
during the later sea-floor spreading. And the central subregion could be separated into six
segments further bounded with NW-NNW-oriented transform faults. Evidence from magnetic
anomalies showed that the sea-floor spreading in the later episode began in the east segments with
C6c anomaly (23.5 Ma), and continued with C6b (22. 8 Ma) in the middle segments and with
C5e (18.5 Ma) in the west. We indicated that between 25 Ma and 16. 5 Ma, the central part of
the East Sub-basin and Southwest Sub-basin experienced rifting propagation from east to west,
and the spreading direction changed in each segment. A NNW-trending transform fault separated
the East and Southwest Sub-basins. It not only cuts the magnetic anomalies with different
directions, but also makes a nearly 95 km sinistral offset of the spreading ridge. Before the
collision of the Luzon arc with and Eurasia Plate, the South China Sea was a gulf-shape marginal

sea opening to the Pacific Ocean, resulting from westward propagation of a spreading center

inside the Sunda Continent, as in the case of the western Gulf of Aden.

Keywords

I T

T T T 2 P RT3 R 1 4 Y — S K T 3
G itg 4. ML BT b BR Y BRRRAE . g TR 2 3T gk
— B0 N AR I R SV ) P L R P RV
ARG A A DL I e 2 R BOULA
O3 A TR 25 BE 3 X% O R TR K A K TR SR TE
3700~4400 m Z [A] A2 Al o A< T ik 435 R 74 I ¥ 45 A0 %)
B S VG T T AR X AR R 8 7 A T s R A
SERFFEE = T i i IR KU A 1 3 5 S PR S 2 A
JFAE S5 300 13 b 2R O oh ik — 2B IE ST i
HAIE E R IRYT SR AR, = D IRIB A AT
975K FPoL . AR T 0 R T B KA IR G i 4, FL DL
Bt 2% ph R AR 0 ol 0 5 1+ sk A % i
BB WG T+ W YAl X FR O ARG S5 I E-W
I JEE A1 1 gk Pl AT CB0E E-W 1] Y 8 i
L o 3l 5 P b v F e e T B /N IR G TR 4, DR
J2 T VR ) T 2 X R 0 A i A% E ) NEL 375K
H LA R T 1) A RN IR T R A = A
i A BAT AR L 1] V4 19 72 28 7 5K A 4 3t 30 A6 4
fiE 7 gk G AR R B K A 4400 mo iy e 2
Al b TR A ) 2t AR R R A 3 X AR

South China Sea basin, Rifting propagation, Tectonic evolution model, Cenozoic

A, 5 NE [a] 2E i, #4385 T2 20 AR A6 1) 75 e I IS 3
iK% A Ak R ki % Tk 2L

T TR VA 2 04 7 A AR IS K 2 P VA 3 T AR B
G0 EE B S Al SR T K R B 1 2k ok 2 B X
B S AL R B AR B BT H ATRA B
TV VA 35 1 T BT Ak D7 5B R By 2R R o I
SR A IR B AN E L I H— BRI I FE

(1) B A TP IR IR 0 i 8 AF R 0] . i F 1
205 FRAE AR X B . Taylor #1 Hayes “ fi Jf 76 4R &
AR AT T8 R AT A5 I R 2% R ) RS L
) e e i H C11~ C5d B/ S5 . A ik B ik
W 15°N BT A3 E-W jin) B 55 96 1 5% R 5% B 9k o
OREFR A A 53k B ARl 32 ~17 Ma. 2 J5 Briais
SELOTXE 1990 45 LAR I A U B SR BEORHIIEAT T TR 4N
XF L MR G A BT B UE T Taylor F1 Hayes (1 5
Z R0 3 L A IR AE YT ok A0 B O S S CSe
il 2%ty o TR U e Vg Vi 2 TR AR R R 30~16. 5 Ma (i
S AR R Cande F1 Kent™?) % 32 114 357 b 14 8] 5%
AERIEAT TAEIE) . V8 0 A S 2 350 0 435 1) 75 4
RO 5 AR A N-S [0 8 5K I
R0 10 B I A P A Ak A Y R TR 1
FARAR I HLTE 5 30 Ma [y K-Ar 47 % UL BA , ¥ 4057
% AE30 Mafij © &4 5K, 2247 5K rhoO Y 5 00 1 1% fig



3006 i BR ) PR 2% R (Chinese J. Geophys. ) 54 ¥
106°E 108°E 1H0E 112°E 1H4’E 116°E 118°E
: Y
’
1
-122°N
20°N b =
18°N 18°N
16'N 16°N
14°N 14°N
12N Jizn
&
10°N il - 10°¥
1

=] =] [=]

1
—
.,
L
o

XX HHKEH

FAk BMRERT RBYKH

s RR/IBEHE BESRE

Vel 1 P R R 0 IX A G e AT O A
O~O©N 6 B

Fig. 1 Tectonic divisions and distribution of magnetic anomalies of the South China Sea basin
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Fig. 2 Magnetic anomalies map (AT) and tectonic divisions

in South China Sea (share the same labels with Fig. 1)
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Fig. 3 Free-air gravity map and tectonic divisions in

South China Sea (share the same labels with Fig. 1)
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Fig. 6 Linear morpho-structural interpretation of multibeam

swath bathymetrical data of the central part
of the South China Sea
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