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BAEXK MM E (Ru et al, 1986; Gong
et al, 1989; BRITHE, 1992; Tymell et al, 1992;
Lidmann et al, 2001), & 75 75 70 B 2 1Y 74 358
KEGTARWBGARIE, HEETERS L#H
RIS 75 AE F (Gong et al, 1989), 1A 1 4 3B
RE A W 74 0 4 &) K G # % (Ludmann e al,
2001), & P4 B 44t 9 AF LE W 1B 0 R ) R A aR A
(B Jy 5 0 R R T A 1 R A Y R B R
A RE RN A AR 1 B AL AR 3 i 2k ¥ A (Sibuet et
al,1997) .
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Fig. 1 Location of the seismic profiles obtained with the R/V SO-50B( real lines), SO-72A (long dashed line)
and 80-95 (short dashed line). Box circles indicate ODP 184 sites
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1.1 FAFEERK

FEMAXHNEEHRRBER: —FEHE
AREARRES BREES. EHEHNE LRH
HEARR ST B B R
e 5t H (200—400nT) , B 82 7 7 6 4 K 3
e R A R AT RE L T L
FINRMER S ERTHE LS SR S8, E
WX R A7 AR o A7 A Bl oo RV 5 I 1 AT

55— 2 R AT R R AR A R A R A TR
AL AL RSN R S R G
4K . BT RITENEE LR R AT
Ho CFC-1 BhfLITHE, X AL P RE R BN 3 - #e 1
wH FEZERNEERA. X XA
IRTEARV X ]2 B, i2 NW K& NE [[ 3 IR &
R, R B HE R SR B R AL, 23R BRI 11 23 A o e
M 75 (Gong et ul, 1989),

1.2 EEMEERFIS

ERDEX EEEHERBRELY 357D
WEZF. HTRERHEAESHEAAES —
BE R — SOl B AL b o 2 AR MEXT L BT AR A
H—FRG. ATH—-ELFERMERFM
AN FEA W H Gong % (1989) W% 72 7 &,
BERRMT .

B 1—1 R A QRN g s N =
WAITE K A ESR PR kE, B EES
FRIRZ b, ERARMKRZE U BFIE
XS LA Z AT S M EMES. 2T
I IR A 50 R ol s fn iR -4

BN Y BLAE 2R U0 B A 1 i 28 30 4% B R
H R A BRKER 5 M AR (Gong et al, 1989; Tyrrell
et al, 1992; V&, 1993), #3Fm 2P KRB R
Fe K AU 28 (hyperbolic) 24T, 38 4R 18 , 7 9 i AH
PNERWGTAL MY FHRIBA ., L3N KE RN
Ka AEERERT - EREUE, IRITHKE
BRARES & (Murphy, 1973), % L2 T 8 A4S AE R
WATATHM EEMERRE, XREEABS
(Ty) (Gong et al, 1989; Tyrrell et al, 1992; 2=
&, 1993) RZFNHZF VIR,

BV AV DA+ 7 % 88 5 4 & 1 747
BT RRRAE, A L LB = A ARV IR S AR e
H.AEEEANEITH. ZEFHEMAMPRMN
FATH S A B S R R R A, TR A AT
(T X BAR b i bt 2 (el SRR

RV BRATITE W GRS M P58 ik
I8, EMFR KR, 27 TS TIZIFVLTE
ERESX R ER VR Z AR B EEE )Y
Nz b v, %2 7 B2 80 B3 i fa i
(Liidmann et al, 2001), 1E SO72A Al ¥k &5 i 4] i
M7 IR R s/NEEACH 95m, HNEB R
WHEEH R RIS AT S B, B HUEIX S A # R
Bl 28 sk B L g M AR S, J2 Y R R ST
(To) & LHMZEMABEME.
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NEE [ IEW2 5 NW =) W 3448 12 1), & H Wi
i 15 2] 1000—1500m, B K AT 35 3000m, 7Bk
— U1 B & R ¥ B RS 1 IR W 3 i, 7 T AL {44
200km, BT [ NW 8}, 762K — MFE 332 1000—
4000m MIUTR Y i, 7E R U0 B b (0 A0 B 3
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3 RKILOMBMAYBENE DT
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B 2 HI R A MR
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REF M EED M D RSN ILER >, &K
VEREERKBHERE S RE (B 4) 5 F AT,

A TE R BT, T FE S AR L Bk
LRI R 1 538 FRAE, m) PR VA Sk . X KRR
RMAMNORERI:DORPEENFILH AR



http://www.cqvip.com

484 i #

pooo http://www.cqvip.&ml.j

5 ¥ H 35 #%

114° 115° 116°

19°

oF] Rk R
] sk b
] 53 M
T
RS
AP REK

18°

B2 KUERXERWEETR

Fig.2 Distribution of faults systems in Dongsha Islands and adjacent sea area
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Fig.3 Satellite-derived marine bouguer gravity anomalies in Dongsha Islands and adjacent sea area
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(1993)\ N, B 132 3 & AE 7E B 7 37 (2930Ma) ,



http://www.cqvip.com

486 i3 #

pooo http://www.cqﬁ‘p.cc)ml

35 4%

=
° @ N
)
Y.

@

B4 ALHrEN R E

Fig.4 Magnetic anomalies in Dongsha Island and adjacent sea area

HAXEEARSE(T,) , ERYEEXEKRA
Ko PURL R T . e G S R T 40—7.1 Ma
i1 & 3 (Lidmann e al, 2001; Z 4,
1993), # #& ODP184 ATk 1148 £ fL¥E 8}, FLIK &
AR R EHE (T,) , FLIE 850m X I () 4L 2
31.8Ma, X — 4 % S B ¥ K 4 5K 1Y) FF 4 ( Shipboard
Scientific Party,2000) , iF 3L 3G 12 s M AF 7, TERG
ez R HEMY N RRREKHEAN L E
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3.2 KRibiEzh
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BRARES REE(T,), 4 1146 F1 1148 £44L 3 5
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B, R FITARSHARS MY B E,
#1146 By FL X R FFL IR 430m, HAF & 2 9.8Ma,
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(s ARl . FEF ST 1148 BRALA AR S b,
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Fig.5 Seismic profile No.05. Location refers to Fig. 1
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(Shipboard Scientific Party,2000). MK F&, %
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ERHHZERAREVENMERZES,

MAEZHEERB\ADBRERE RS S,
1 MIFE I R S & A, BE BA XA ERE,
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T (Liu et al, 1997), 75 5 7 20 A0 4 B35 AU A9
W R Bl A2 5 TERE H BUEE T 1000m A SR Y A2
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al, 1989) 1% 1€ 8 ( Shipboard Scientific Party,
2000) . ARz B R B M b B R B LA i
#1(9.8—4.4Ma) , TEMR SN B4 T, A% 51
AL Bl TR AT I (1.87—1.4Ma) , KH N
AT Ty

M 38 3 ) e R £ e 1 R 5 R R R — o
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HoA BT R R B AR (21 E
%, 1994) R, T B S YK K 6 R T K i ER
e iR AL, X BB 5 B AR S I 1Y
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R S JE AL M R T B KA %, LT R
BB K I— 8N E . RIEE S WL e



http://www.cqvip.com

488 i S 2

D000 http://www.cqui

.com|

5 i ] 5%

T 45 R (Teng, 1990; Lu et al, 1992), 7 B H7 1
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R, RO ENREERE KMEAR, £F
EWHE , 7= B AR TP f R i 2 88 (Liv e al,
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LATE CENOZOIC NEOTECTONICS IN THE DONGSHA ISLANDS REGION AND ITS
RESPONDS TO COLLISION BETWEEN CHINESE CONTINENTAL MARGIN AND LUZON

WU Shi-Guo, LIU Zhan', WANG Wan-Yin"", GUO Jun-Hua™",
Lidmann T'"', Wong H K™
( Institute of Oceanology, Chinese Academy of Sciences , Qingdao, 266071)
'( Petroleum University , Dongying , 257000)
" ( Engineering and Geodesy, Changan University, Xi’ an, 710046)
" Institute of Oceanology, Chinese Academy of Sciences , Qingdao, 266071; Graduate School, Chinese
Academy of Sciences , Beijing , 100039)
4 Institute of Biogeochemistry and Marine Chemistry, University of Hamburg , Hamburg Germany, D-20146)

Abstract Dongsha Islands and adjacent sea area located at northem continental margin of the South China Sea
(SCS), which is connected to the Manila Trench to the east. In order to discuss the deformation characteristics of
Dongsha Islands and adjacent sea area since Late Cenozoic, and to reveal the tectonics shaped by the collision be-
tween Luzon arc and southeast Chinese continental margin, especially the responds caused by the collision, according
to the analyses of seismic stratigraphy in combination with gravity, magnetic and drilling wells data, three post-rift se-
quences (V, VI, V[) have been discemed.

Sequence | — I deposited before the SCS rifting overlying the acoustic basement with subparallel, discontinu-
ous and medium to high amplitude reflectors and typical faulted basin sedimentation. Terrestrial sandstones, siltstones
are the major lithofacies. Sequence 1 , Il and [l correspond to Shenhu, Wanshan and Enping formations, respec-
tively.

Sequence [V appeared in the shelf margin of the Dongsha rise, and is comprised of carbonate facies and carbon-
ate reef facies. Well-logging showed that the bottom of this sequence is composed of chaotic, hyperbolic and high am-
plitude reflectors. The seismic facies may vary from fluvial to estuarine facies corresponding to Zhujiang formation.
The upper part is characterized by continuous and high amplitude parallel reflectors. Sequences [V and V are divid-
ed by regional unconformity.

Sequence V and VI are marked by very continuous, high amplitude and parallel reflectors representing Miocene
and Pliocene deltaic mudstones and siltstones making Yuehai formation and Hanjinag formation. The seismic exterior
of the sequence changes from parallel to slanting across structural cover. The unconformity on the top (T,) is the
boundary between Miocene and Pliocene.

Sequence VI downlaping and terminating on Sequence VI in the east of the study area, formed after the spread-
ing of the SCS, and consists of parallel, continuous and medium to high amplitude reflectors. This sequence is absent
in the upper continental slope. The Pleistocene strata cover directly the Sequence IV distributing westward steadily.
The sequence thickness of the Wanshan antilcline is only 95 m. The inner reflector is characterized by cross slanting

and bending. Welllogging suggested that the lithofacies are Pliocene marine mudstones aggregated on the continental
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margin. The inner reflector interface (Ty) is the unconformity surface within Pleistocene .

Extensive tectonic uplift, magma activity, erosion, and earthquake took place in the maritime area, where most
faults are still active during the Pliocene and Quaternary in the northwestern South China Sea. Two groups of faults
trending NEE and NW developed during the late Cenozoic. Faulted blocks uplifted intensively and magma intruded
along the faults. Widely distributed NEE faults controlled the formation of the Dongsha rise and the boundary between
the uplift zone and the subsidence zone. These faults resulted from the reactivation of old fractures and are still very
active. The NEE normal faults and the NW faults run across each other and the vertical offset usually reaches 1000—
1500m, maximum 3000m.

NW-SE extending faults widely distributed in the Dongsha area and controlled the pattern of the basement. They
have the same formation and development characteristics as those on the China continental margin before Miocene;
and they were mostly formed in Yanshan and Himalaya: representing left strike-slip fault and controlling diverse uplift
of the basement. Newer faulting showed distinct differences. To the west of the Dongsha area it appeared as a right
lateral shear fault and had the same characteristics as those of the Honghe fault, while to the east it appeared as a left
lateral shear fault. The lateral activity of the NW fault could be related to the left lateral stress when NW oriented
subduction of the Luzon arc occurred. Steep incline strata and short-axis developed faulting, syn-depositional anti-
cline and diapir can be detected on multi-channel seismic profiles.

It is concluded that two important tectonic movements have experienced in the study area. They are Dongsha
movement (9.8—4.4Ma) and Liuhua movement (1.89—1.40Ma), controlled the formation of structural framework
in the Dongsha Islands region. The first stage is seen at the Miocene/Pliocene boundary and the second in the lower
Middle Pleistocene. Deformation in the east is stronger than that in the west . Stress field variation suggested that the
tectonic uplift in the study area is contributed to magmato-tectonic events correlated to the main collision phases be-
tween Chinese continental margin and Luzon arc since 8 Ma. Before 8 Ma, active ancient East China Sea margin had
reached the northeast area of Dongsha Islands region when Taiwan Island had not yet occurred.

Key words Late Cenozoic tectonic movement, Seismic stratigraphy, Arc-continent collision, South China Sea

ALJL.&L-&L.&L.&L-&L_&LJL.&L-&L.&L.&L.&L-&L-&L-&L-&L-&L-&L.&L.&L.&L—&L.&L_&LAL.&L.&L.&L.&L-&L-&L.&L.&L-&L.&L.&L.&L-&L.&L.&LJL-&L.&L.&L.&L

EE(BFSHEHENERR

AT BE -5 3 ) 300 T AT R S A7 3t 5 B B P, LR AL 1 2 R £, R 1 26 Ah B i 19
SR, H 2004 58 1 WG S BB - DR EHER LS KRR TR A
BEFAMENRAE BRI G, — LB, B E g R, YO0 BRI,

KA T B AN 7 508 %5 B ) %5 K
E-mail : pychen@ms.qdio.ac.cn  H 3% :0532:2898753



http://www.cqvip.com

