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Fig. 1 General bathymetric and topographic map of offshore Taiwan Island
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Fig. 3 Seismic section across Hengchun Ridge
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Fig. 6 Sketch map showing tectonic evolution of Taiwan accretionary prism

WEE IR w4 0 AR SR R SE R RIS U B | TG AL 77 3, H 6. 5Ma B.P UG R AR
¥ R ke B T S B A 5 AR K A Bk 2 TR Gl (PR 6D)T o g TR AR Bk R0 JE AR R I



58 $eowW Wl E ¥R 824 4

R AT J7 18 A [ (45 B AR & A 3 BT b . RIS S TE B R AL R R R UE b
) R AR EE AT T o e R b A 7 A A 1 A R R AT S T T B A AR o AR O I T
7T R S Y AR TR A B TR AR R, 978 WS MEREH X S5
AR AL T I R ) TT A6 B B, 7 A T SRR R K B AR .l 4B 3 A A ) b T R AL AL
188 e A B i) 7, 394 A TR B LA e A R T AR N L A Y UL A AR AR AR R T

58 N A B H A7 R 645 38 A AR A o B ) R OB 16 R T B L B8 R R AR, (78 BT B
SRR A TR T , AL B AR 69 T8 BE i R 1 U AR 28 (B 1D, 38 )2 o i KR AE D R ARG
Az .

Pt 8 ol 4R 14 P B — 2 AT o 155 B AR 30 T BB 4 R A T B A J 5 T 2 2K AL 7 3 I R 7 Y
NE-SW [ #4 18 , T {5 #2945 B T D 55 7 (¥ 26 0 o she Ly BR M3 5 b B R Mg Al e & L BE T R N
RUTEE D PRI —a (E 6c) . i T IREE 89 H R R, 0 »b 5Bl TTRUE S 8
B R B T " MU HE AR T8 AR BRI ZR 8 . A07E & ¥ o e 1Lk &0 V8 8 S T HhE 9 20 A AR
ARG AR R BT OB i A, 3 EL bl i A R

%3

[1] Suppe]. Kinematics of arc-continent collision, flipping of subduction and back-arc spreading near Taiwan[J]. Mem.
Geol. Soc. China, 1984, 6. 21—33.

[ 2] Angelier J. Geodynamics of the Eurasia-Philippine Sea plate boundary[J]. Tectonophysics, 1986, 125. 161—178.

[3] TengL S. Geotectonic evolution of late Cenozoic arc-continent collision in Taiwan[J]. Tectonophysics, 1990,183.
57—78.

[4] Reed DL, Lundberg N, Liu CS. Structural relations along the margins of the offshore Taiwan accretionary wedge:
implications for accretion and crustal kinematics[ J]. Acta, Geol. , 1992,30; 105—122,

[5] Huang CH, Wu W Y, Chang C P. Tectonic evolution of accretionary prism in the arc-continent collision terrane of
Taiwan[J]. Tectonophysics, 1997, 281 31—51.

[ 6] Hall R, The plate tectonics of Cenozoic SE Asia and the distribution of land and sea[ A]. In; Hall R, Holloway J D,
eds. Biogeography and Geological Evolution of SE Asial MJ]. Leiden:Backhuys Publisher,1998. 99—132.

[ 7] Huang C H, Xia K Y, Perter B, Structural evolution from Paleogene extention to Latest Miocene-Recent arc-continent col-
lision offshore Taiwan ; comparison with on land geology[J]. Journal of Asian Earth Sciences, 2001,19; 619—639.

[ 8] SenoT, Stein S, Gripp A E. A model for the motion of the Philippine Sea plate consistent with NUVEL-1 and geo-
logic data[J]. Journal of Geophysical Research, 1993, 98. 17941—17 948.

[91 SunSC, Liu C H. Mud diapirs and submarine channel deposits in offshore Kaohsiung-Hengchun, southwest Taiwan
[J]. Petroleum Geology of Taiwan, 1993, 28, 1—14.

[10] Reed DL, Silver E A. Sediment dispersal and accretionary growth of the North Panama deformed belt: Special paper
[J]. Geological Society of America, 1995, 295, 213—223,

[11] Chi W C, Reed D L, Moore G, etal. Tectonic wedging along the rear of the offshore Taiwan accretionary prism[J].
Tectonophysics, 2003, 374. 199—217.

[12] Chemenda A I, Yang R K, Stephan J F, New results from physical modeling of arc-continent collision in Taiwan: Ev-
olutionary model[J]. Tectonophysics, 2001, 333. 159—178.

[13] Westbrook G K, Ladd ] W, Buhl P. Cross section of an accretionary wedge: Barbados ridge complex[J]. Geology
(Boulder), 1998, 16(7); 631—635,

[14] Silver E A, Reed D. Backthrusting in accretionary wedges[J]. Journal of Geophysical Research, 1988, 93(4).
3116—3126.

[157 Torrini Jr. R, Speed R C. Tectonic wedging in the forearc basin-accretionary prism transition, Lesser Antilles forearc

[J]. Journal of Geophysical Research, B, Solid Earth and Planets, 1989, 94(8): 10 549—10 584.



Ho5H TERES. BN AR BER TR REARERHLT 59

[16] Silver E A, Abbott L, Kirchoff-Stein K S. Collision propagation in Papua New Guinea and Solomon Seal A]. Fifth
Circum-Pacific Energy and Mineral Resources Conference[ CJ]. Honolulu, HI, USA, 1990. 1001.

[17] Zhou D, Ru K, Chen H Z. Kinematics of Cenozoic extension on the South China Sea continental margin and its impli-
cations for the tectonic evolution of the region[J]. Tectonophysics, 1995, 251: 161—177,

(18] W %, XG#s. BB AE4 F 45 ly RBI 45 R 40 T L) ). $i i 1R 2 4R 2002,21(2) . 1—12.

[19] T #ifs, Tl BRIUH, %5, AV A AE RS B0, # RFFRGEERD , 2004, 31(2):216—220.

[20] Hall R. Cenozoic geological and plate tectonic evolution of SE Asia and the SW Pacific; Computer-based reconstruc-

tions, model and animations[]J]. Journal of Asian Earth Sciences, 2002, 20 353—431.

GEOLOGICAL CHARACTERISTICS AND TECTONIC MECHANISM
OF TAIWAN ACCRETIONARY PRISM: EVIDENCES
FROM A MULTI-CHANNEL SEISMIC PROFILE OF A "973" SURVEY

DING Wei-wei', CHENG Xiao-gan?, CHEN Han-lin*, WU Neng-you®
(1. Laboratory of Submarine Geoscience, SOA, Hangzhou 310012, China;
2. Earth Science Department s Zhejiang University s Hangzhou 310027, China;
3. Marine Geology Survey of Guangzhou , Guangzhou 510075, China)

Abstract: Taiwan accretionary prism lies in the conjunction area of the Eurasian Plate, the
Philippine Sea Plate and the South China Sea, and is characterized by the young age of the
arc-continent collision. The structural geometry, kinematics and density structure of the
Taiwan accretionary prism were studied based on the interpretation of a multi-channel seis-
mic profile obtained during a "973" survey. Geological evidence showed that the Taiwan ac-
cretionary prism consists of three distinct structural domains: the collision prism caused by
the arc-continent collision, the subduction prism caused by the inner-ocean subduction, and
the tectonic wedge between the Luzon arc and the prism. In the studied area, the three do-
mains are the Gaoping Slope, the Hengchun Ridge and the west part of Luzon Through, re-
spectively. Since the middle Miocene, the South China Sea had subducted beneath the Philip-
pine Sea Plate along the Manila Trench, and the subduction prism came into being. The
Philippine Sea Plate also moved northwestward and collided obliquely with the Asian conti-
nent since 6. 5Ma B. P.. The arc-continent collision made the collision prism west of the sub-
duction prism, together forming the Taiwan accretionary prism. With the continuous process
of the arc-continent collision, a tectonic wedging took place along the rear of Taiwan accre-
tionary prism and caused the uplift and deformation of the strata in the west part of the
North Luzon Through. Compared with the onshore geclogy, the offshore Taiwan accection-
ary prism has the similar and relevant structure characteristics. They have the same tectonic
mechanism but different deformation history, i. e. the collision began in the north of Tai-
wan, and then propagated southward. The onshore Taiwan has much longer deformation
history.

Key words: Taiwan accretionary prism; arc-continent collision; tectonic mechanism; South
China Sea



