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Crustal movement and its dynamic mechanism of the Taiwan-Luzon convergent zone
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Abstract The Taiwan-Luzon convergent zone is the most tectonically-complicated and active in
the four boundaries of South China Sea. This paper collected the GPS velocity fields of this area,
and gained continuous velocity field, strain rate tensor and maximum shear strain rate by
interpolation to the combined velocity field. With these results, it is suggested that the crustal
movement of Taiwan-LLuzon convergent zone is controlled by impediment of basement high of the
continental margin to the northwest and that of Palawan to the southwest, the transformation of
subduction polar near 24°N in east Taiwan Island, the back-arc spreading of the Ryukyu trench,
and the high-speed left-lateral slip of the Philippine fault (PF). As a result, the Taiwan-Luzon
convergent zone was divided into six parts of different crustal movement and deformation: (1)the
area controlled by south China block, (2)the area between Ilan basin and transformation point of
subduction polar influenced by back-arc spreading in northern Taiwan, (3)the area of south of the

transformation point of subduction polar influenced by both high-speed subduction of Philippine
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Sea(PhS) plate and impediment of Beikang high, (4)the area east of PF influenced by PhS plate,

(5) the area west of PF influenced by both PhS plate and Palawan impediment, and (6) the

Palawan area controlled by the Sundaland block.
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Fig. 2 GPS velocity field of the research area
With respect to the stable Eurasia, error ellipses indicate 95% confidence.

T T T — 0 34 g /AN T AR e S S R T 0
R UHAEMR T E e AR KT 5% %07
] 20~30 mm/a [P 3B 8 —BU(E] 4b). X S
TIE 22 B, FE 3 2 9 K T 4 060 X 14 M 72 38 sl AT
R VR L B O T S DT U2 ) T 1 A P A A
BRI TR e B A HE 2 KT 24 1 4 00 3 Bl e e e
W 24 mm/a FPEEY 37 mm/a FHEE R 40 mm/a, H
9 1] AU AS BRI /N 3 B S R A W R Y 9 1
FERE P A A AL PE R g X AR IR S NW
7 1) 1 i % 5 G o R 1 BEL R4 A O

5 NARRY

TR IX R AR AR L A SO A8 (S 1Y

S B AT 15 (B 5~8).
TEWFFE X AL TR &L Sa) e KT A8 A7 T 53 1
5 2R I A 8 ICRE 3 DX G R A T O 4 IXC
NW HI SW i X 5. fi# 2 9 A =il NW &
SERARF e S B IR 988 9 25 2R L IS 2 )R e g B 2
V14 b 748 o A L 5 S e 5 9 A B 4 52 1) 1Y 5 gy 119 2
AL TRV 3 X i i DR B N A AR Y i {EL X (T
STEVINITE =N QA LR VA i = R R e | A D=
3t B 3 H P U2 e DR A A G IR X K S
5L 2 A R K P A R A — B R T BRI
VA o 3 B SIS 7 5K R IR I B 22 IR A B 1
15 L. AR5 DX T« i T AR A BT BOR
S B PN LTEA] I BN TR S SN QIR S VAN RIS N
L SRS DR N QES CENESH | D0 B VARE 5/ NE B A 3 1]



3020 H Bk ¥ B % R (Chinese J. Geophys. ) 54 ¥

26°N 26°N
24°N- 24°N-
22°N - 22°NJ
: (b) A
7 ——= 500mm/a ““-._ o a?l.‘B
\\
=30 -10 10 30 50 ir?ﬂ mm/a :yg =90 -70 -50 =30 -10 10 30 }50 mm/a 'ngg
2GQN T T T T T T ZOON T T T T T T
116°E 118°E 120°E 122°E 116°E 118°E 120°E 122°E
B3 WFoE X AL FER Y 4 ik i o 1
() WE [ 38 £ 5 s (b) NS [ B £ 7).
Fig. 3 Continuous velocity component fields of the research area
(a) Velocity field of east-component; (b) Velocity field of north-component.
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Fig. 4 Continuous velocity component fields of the research area

(a) Velocity field of east-component; (b) Velocity field of north-component.
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Fig. 5 Principle strain rate field (a) and maximum shear strain rates (b) in the north part of research area
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Fig. 7 Strain tensor components in the north part of the research area

(a) NS-trending strain rate; (b) EW-trending strain rate; (c¢) Shear strain rate.

20°N

18°N-

16°N~

14oN¢

12°N 2 ! W A : A
120°E 122°E 124°E 120°E 122°E 124°E
8 WFSE X R T 1Y oy 78 8 4 ik
Ca) g b 1) 07 4% 35 (b) BY i AR 38 5 (o) 7R 74 [ia) o 4% 3.
Fig. 8 Strain tensor components in the south part of the research area
(a) NS-trending strain rate; (b) EW-trending strain rate; (c)Shear strain rate.
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