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The formation and evolution of the South China Sea
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Abstract: Lots of investigation and research have been carried out in the South China Sea (SCS), and many genetic models, such as
extrusion model of Indochina Peninsular, back—arc extension model and subduction and dragging model of Proto—South China Sea
(PSCS), have been proposed. However, none of these models is widely accepted because they don’t fit with some geological
phenomena. Due to its special tectonic location, the surrounding tectonic environment has undergone complex reorganization.
Starting with the interaction of the three plates and in combination with the real data of SCS, the authors put forward a back—arc
extension—sinistral shear model in this paper. It is considered that the SCS is a back—arc basin of PSCS northward subduction, and
was triggered by the large—scale left—lateral strike—slip formed by the northward drift of the Philippine Sea Plate. The left—lateral

strike— slip on the western margin of SCS caused by Indo— Eurasian collision changed the direction of spreading axis of the
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southwest sub—basin from nearly east—west to north—east direction. The evolution of the SCS and its adjacent area since the late
Mesozoic can be summarized as the follows: 1) the Australian plate began to drift northward, and the Neotethys subducted
northward in the early Cretaceous, leading to back—arc extension and the formation of PSCS; 2) From the end of Cretaceous to
Eocene, the PSCS subducted northward, resulting in formation of continental margin rift; 3) In Early Oligocene, the large scale
sinistral strike—slip on the western margin of the Philippine Sea plate triggered back—arc extension of SCS from east to west; 4) At
the end of Oligocene, the rollback by subduction of PSCS resulted in the spreading axis jumping to the south; accordingly, it shifted
from nearly E—W to NW direction by the influence of sinistral strike—slip on the west margin of SCS; 5) In late Early Miocene, SCS
spreading was stopped by collision of Nansha — northern Palawan block with Cagayan Ridge.

Key words:Proto— South China Sea; Neotethys; back— arc extension; sinistral strike— slip; marine geological survey engineering;
South China Sea
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BRI ST , 458 50 4 sk st [ ) R 245 380 g e,
IR ARG B TP IR K I A ~33 Ma, 23.6 Ma §”
sk A e BRAE, [R]B P RS YO AT IR Tk, T ~15
Ma ZR R 24 ik 45 R, ~16 Ma P B I 751 5K
45 (Lietal, 2014;Lietal., 2015),

JUAE X R C A TR A ARG I TE TR K
SRS, A R . R TR

FEIR IO RA) 3 15 5 LA S 2 A B AR ELAE T TR) s g VA
T2 I, Fo AR G R S b s ) B R ) el A%
BT A T PR AT B MR (175 B i TR 1 5
b B A AIAEAEAR K )4+ (Briais et al. 1993; Sun et
al. 2006)
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X TR IR s AL, AR T 2 AN R
S 2 Az LG BT R A (Tapponnier et
al., 1990; Briais et al., 1993; Replumaz et al., 2003) .
LGP kA A (Hilde et al. 1977; Sun, 2016) K PTE
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AN o EPSE P 5 DL R i VR S A AN R A e, HAS [
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AT R S A T A S R R P YT
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PR MDY R U 44 kAR S S A &

2.4 gt SERIRIH
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2016)
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3.1 FREBEN ERIAIZ 3 K H 5 BRI AR bRnliiE
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MR HORA 4k 5 F Al pl B 43 15, 1E LSS (Sun, 2016) ,
Wi & 3 9 4E L EE F% 60° A1 40° (Mcelhinny, et al.
1974) o VEHE Y B BE A B 1 20 24 3 A 5 1L A
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M HRAIEFRE , 2% Al 48 50 ) S bR DA R A 0 b DX
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BN R A 1L — 20T W 4 A2 e s 3 R T ik i/
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2009) .,
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Fig. 1 Map showing the tectonic setting in the South China Sea and its adjacent areas

B, ~125 Ma I8 KA 55 BRI 22 o] 37 RE e i v o
AAEILAR i (Sun, 2016) , {0 HAZ o)y )3 B Al e
132 X R B W TR A op TS
W2, A EIS Fr sk, TR e I
R R B R A AR T, A A
I , (AR IR AR A AL sl 2218

Y PN PR HL ot A AR SR, v i S O AR B
FENARLE _SLENET S, FALnE 2}
X, S A RIS, —B— B
B LHIUA R S A TR T RN
LRI . TRV, =S LY IX R NEEE
A, 5 v g 2 B o] X e (Hall, et al., 2008; Hall,

2013),
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() JTCHE FIAR B 22 %0 W Ry e o 5 o )23 v e —
RS B AER T R B0 1 SR AT o
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il RVE S SIRAT TR LA B A48 54 H 454 1 BT
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Fig. 2 Fracture of western margin of South China Sea and sedimentary thickness
a—Cenozoic thickness; b—Paleogene thickness; c—Neocene—Quaternary thickness

7l A BR A AR TR R = R R A 4 (Wakita,
2000) .

TZREER DA AR TR AR A Y K- Ar 4%
D, o — IR AR AR B[] 54 117~124 Ma, Luk
Ulo B R 45 2 AH G 19 50 49 1R B i (Hall,
2012) IZEER LN B RF R IVE I TR IR
S O R S R — B R RIS Pk
TR Fe i

DAAE 38 5 I\ Al R AT R R b (Clift et al,
2008 ; Hutchison, 2010) , BUAR Y ZEHT AL 7= , H R

T AEAEAE B AR A XL R o, 5 BUAE 9 Bt il
M BT 2R 7 PN R e 4 v 2B, o e TR AR A R L
K B 35 1600 km (Wu, et al., 2016) , Hi P4 g #6843 (i
B R AR R ) W AR AR RN v TR E S I 2
T, H T S 200 M b 50 B PR

TR EE VA AR i T, A5 B AL
BRI IZ A B AR e E A K LS Bh B
Y | B | Hb 5T 18 T B9 GE 32 (Fyhn et al., 2009;
Madon et al., 2013) . J7 /R 2kl 2 5 S g R 1R 2%
FHETH NG —INEEPHE I —E RS
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R HB—Z A0 (813) .ttt 2943 Ma, ¥ BEHi b
U R RE T, P b Bk 1Al (B R 55,
2014) , FEMRSEAAT A W R, TR G, Biar 44
VP Dz sl (B ACH:AE,1996) .

Sy —J5 1, i R AR R EBCE G B T IR T
B R Ea R A e VA= bl N 3 I 2 S ea iR

Z AR IR R A (K BE S 900 km) | 11 HL R
65 R TR R R I AR R S AR 4, I W 5
FEY) . G, o LUHED v rg v 0 A UAR b 5 2
HACE Y5k, I B4 19 7 16 (Wu et al., 2016;
2018),
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Aurelio et al., 2012) .,

R L B R R i gk s AR A I 4 Al
SRl A e A N E A e | 0 A e o
(Rangin et al., 1990) , H AL EE , Mg L h 4R I3
A 40~42 Ma(Raschka et al.1985) ., FEFIEMIRZ
oA PAr/°Ar 215 8 34 Ma(Encarnacion, 2004) ,
B L7 B R B e A 30 iR 3 2 R 0 A A R D
— b B b e 2 ) o G A Y 25 SR (Liu, et al.,
2014) , gk MR, 33~23 Ma, i o 2
a2 I (Aurelio et al.,2014) .

rh R L B G R L, R VD L L AR
FE, FLPG LR AR A T L R R AR S Y B 2
PR LT AR P TR S R R INEE I R 0 b B 2 T
(I — il Bl 4 5 2k, 12 4% 5 2 10) NE J7 ) S {35
P R R AR B PO AR SRR =G Sl B sE 25
RS SR A R e T R TR T
MIEE L
3.3 FREPHKFFERBFRE T SIFERE BRI

R RE AL

FEA TR PO IR 5 T R A AR, ]
DR vty S S, b v B sk v /) R0 g e Vg R
TRRWARIZ T, PR SE A = I I A FE R R 5
ARF s AR50 Ry - B 4V Y8 RN B —INAE TV
PR A AR (1) o

FEFEE IR I i LA AR AR 2 R, A4
VUSRS 22 D [ R B PG A dir if 22 A0 LI 44
WA o PR R R I AU IS Y KA T U A4,
#j 58~51 Ma (Hilde et al., 1984; Deschamps et al.,
2002; Ishizuka et al., 2013) , 45 % F 34~36 Ma, 1f
33~30 Ma(Deschamps et al., 2002) . DU [& 5 ifif L 7§
Y $iL 1 4 AE ~30 Ma JF I8 97 5K , 722 £ ~15 Ma
(Sdrolias et al., 2004 ) . 5 BV 44 15 4 ¥ S 4 T +p
FHER , 297 Ma, Fr22 2 A, B BH 5L 9476 72
(Yamazaki et al., 2003 ; Wu et al., 2016) .

WG R I SRR R I AR Pt A E R

B A b A% AL BSE 4T 5 %% (Hall et al., 1995; Hall,
2002) o FEFEMEIE IO T AR B B, 2451
AL 24 20°4 FF (Queano et al., 2007; Yamazaki, et
al., 2010) . 40 Ma L)k , B[} B — ORI AT FEH 52
TAEACE S A Y . dCAEFR = A BT R
0, R FE 02 3 3 2 B 25 Ma AR, AL
15 MaJ5 /b 8]tz 5l (Wu et al., 2016)

Hall(2002)3A N 55~45 Ma, SEA B AR i
25 50°;40~25 Ma, A7 W i ig 5% ; 25~5 Ma, Il A 4
e 34° 5 5~0 Ma, JITE BT g 4% 5.5°, X KB L pY
i AU [ 2308 1T A A T AR AN T 1o A
(28~25 Ma) Z I E e f% (25 Ma) IH], 75K 45 1E
F 15 Ma(Sdrolias et al., 2004 ) .

EA IR HOY S, R AGE gy, 2
PUIE B 2T 1 W (K1 4) o FEIE R
PR AT 208 T B R ik & PR PR A AR A R L
ik, FECEIEY 5K . XF AR T2 20 e RE , I
Pk S TR AR R AR B e ) A
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Fig.4 Schematic diagram of strike—slip boundary in the eastern
part of the South China Sea
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Fig.5 Evolution model of the South China Sea
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