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The tectonic features and evolution of the west Pacific margin

LI Xuejie, WANG Zhe, YAO Yongjian, GAO Hongfang, LI Bo

( Guangzhou Marine Geological Survey/ Key Laboratory of Marine Mineral Resources, MLR,
Guangzhou 510760, Guangdong, China )

Abstract: The structural zone of the western Pacific margin is the biggest and most complex plate boundary in the earth. Bounded at
Taiwan and the Molucca Sea, it can be divided into 3 sections from the north to the south. The north part, from Kurile to Ryukyu, is
a typical trench—arc—basin system, and Kurile basin, Japan Sea and Okinawa trough constitute back arc basin. The central part, the
Philippine structural zone, is characterized by complex double subduction. It underwent large displacement and reconstruction in
Cenozoic and resulted in much debate for the origin of the South China Sea, Sulu Sea and Celebes Sea. The south part, the New
Guinea— Solomon structural zone, resulted from compression and collision among Pacific, Indian and Eurasian plate, with large
amounts of strike and back arc spreading. There are new spreading basins and subducting basins among the structural zones. The

Taiwan Island is located at the junction, in which the Eurasian plate was torn. Eurasian plate margin subducted eastward beneath the
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Philippine arc along Manila Trench in the south, while Philippine Sea plate subducted northeastward beneath Eurasian plate along

Ryukyu Trench in the north. Molucca Sea is another junction on the west Pacific margin, in which the oceanic lithosphere plate

subducted westward beneath Sangihe arc and eastward beneath Halmahera arc, forming reversal U—shaped double subduction zone.

Halmahera arc collided with Sangihe arc due to the almost disappearance of the oceanic plate.
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Fig.1 Tectonic chart of the western Pacific margin and its neighboring areas
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Fig.2 North part of western Pacific marginal structural zone
and its free-air gravity anomaly
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Fig. 3 Structural chart of Japan arc and Japan Sea (modified from Martin, 2011 ; Wakita, 2012)
1—Paleozoic rocks and plutono—metamorphic complexes ; 2—Permian accretionary complex ; 3—Jurassic accretionary complexes ; 4—Jurassic low
pressure metamorphic belt; 5—Cretaceous granites and volcanics ; 6—Jurassic high pressure metamorphic belt; 7—Cretaceous accretionary complexes ;

8—Cenozoic accretionary complexes ; 9—Cretaceous—Neogene metamorphic belt
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Fig. 4 3D sketch showing the relationship of Eurasia and
Philippine sea plate (modified after Sibuet et al, 2004,
Lallemand et al., 2013)
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Fig. 6 Sketch map of double subduction zone in Philippine structural zone
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Fig. 7 Structural chart of Molucca Sea—Solomon Sea
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#5434 150~250 km £ ff #f 3 98 (Von der Borch,
1979; Petkovic et al.,2000) . 17 P ¥ty 150 5 Hu X, 18
KA Hr e my uf A 2 &5 B 8 N 6l fE
(Hinschberger et al.,2005) .

6.3 FJLA LA

B TL PR SIEAR s J2 RT3 —in 2 Mot B A1 pig
1] R ARSI Al Bt il IR I SR A 25 51 (181 7)), TE
T 5 IR~ R AR OC )i S il F 4 . FERTLNE
— WK FNE 5 IR — I 2 Akl e 2z ] g 31 5
o 10~11 cm/a, J714) 248°(DeMets et al., 1990) .

B IL N 38 1L HE TR B R A AR . AR AR
IRAE Y R BT TL N 1 KR 43 B FHAR BT, K o3
SR IR IC SR TG T 10 Ma, #8450 Hi X 4R T
5 Ma(Hall,2002) . 40545 SRR R A AR e 5 K
VRN B 12 B 3RS MEE 2 10 Ma, IS4 B 1
1K 1000 km, GPS & (Kreemer et al.,2000) i,
7N BUTE— TR I SRR LN 4 . — 28/l
[i] P 2 T B o T 544 (Hall, 2002) o

R 7 1) TareraAiduna Wi 477 , J2& 8 K F WL
[ R 27 6 S N O SSTA 2 L X R L R i R
BT R A 55 3 JL N 0 85 e 8 o BB
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flfAEE , 2 Bt sk o PRIz AR 30 2 OB ) A
e o BEE SRR TR R A AR R i 3
TareraAiduna Wr %47 7 4= W ik Ze e (i #%
6.4 BETZIE—FF | iE—EER =B

TR ZZ B IR I 25 IS e ER R L
PRI i IR 22 ) A AU 22 ¥ BT 20 1 i RV LA e
(B 7)o Horb B e, AS I 22 i A TLAE
PLTE AR

TR W k(53 i o | AR e R LN 157 SR <
BRAR Gy RA DRI G 58 . ARG 2%
WRHIE, B 2T T 2 R AR, —J2& 39~36 Ma,
3 —J2 34~28 Ma(Hall, 2002) . - {1474 XoF 1o T3
JUPRIE 53 355 0 R ST i A il 43 D0 T 25
IR A WL 7, X LRI )16 45 7] fE
T T L B AR BB ) 2 0 BT T (Honza E
etal.,2004),

AT AR AR A AC AR AR Ty 132 3, IRAE (1A
K5 V- A e 300 5 b X 3 AR R 2 e 1 )
RHFIC AT BL I LLAL PAAR A5 7 22 5 LA
SN IRV L SRS RS UR S| W R E A 1)
(Taylor,1979)

A2 I BT 4 Ma, DU 402 S5 58 475k
BAHFE (Taylor et al., 1995) , VR b2 AY M =15
i i Y o N W TR TDIN AR A
) %€ K2 ve (Sepik) 7 Hb , HE W iz 3 i 42 2
TareraAiduna Wi 47 o JEAL TINE A7 &, 9K
e R Y7 Jie A8 1 W J2 S B sk IR 1l 22 b 17 S8 447)
iIE (Pubellier et al., 2004 ),

08 47 3e ¥ sk JT i R A 4%, 1R T 29 6 Ma
(Taylor et al., 1999) , i J5 7 V4 A& Ji& , 97k rhC J7 [
Bifi 2 A% [ 42t AR g A
7 0F

(LS BT S Uk SN R AU HEETT DI
PT84, 2 bk b RUAR B R fe 52 2 1)
MBI Z— o PURPE D Sodwe W38 B R i 258
A I — RGN G, SR 52 31 2 57
) TE , 153 B FaA ] B PR IUR 3 sk s, AR
AT A P ORG24 5E G IR kAR =
Pt o, AR R i R AR B I DI A
(Karig, 1973; 5044, 1983) (A 20t — R 514 5,

FEARTT LU e iz AN IE & TR, N 7E R IR
BRI, R S IGAANTE AR AL & . ekt
Pt ZFPRY £ 45 g A (Castillo, 1988) (Al i
¥t Frist (Tapponnier et al., 1982) |y e M i 4 B,
Ui (Hutchoison,2004)55% . £ A % —IAIR,

SRR AR BRI, R 0 A R 2
JEY KA B B IR A R P T AR A o i
SEAUER R IR R A5 S FIAEA A [FIAR . o ma il
B PRV I, )RS 22k ODP FOANER , 7 ki (] AR
fifi %€ (Rangin et al., 1991) , {H 5% 55 /& Bl P 5K B Al
SR PG AR 2 IR 25 B 25 SR A E

FEAT R B BEIR TR AGLI 22 0 i 0 )0 55 BT Ak
a3 A7 B P AH Y 5 2, T Lk = AR, XA B IA
PURR IR o

Bk E, A G UL it sl A, i
— BN NI IE Y TR, DL 30 2k i P 3
FER I, X FEE R T AR A A
¥ Al (A5 0 2 R E LIATR . TR B R
Vg O, HOP MU BN W AL TR |, IF I 4 Jié
% (Hall., 2002) , fili 1o FF 2 22 A0y il b HCJ) 120 2R 055
AW A A R T RS T D Rk R IR B P
TR J A TE AR WS T IANHERE o e B K
FINE Al e 55 BRI AR SR 2R B & A R AR PG ) Al
ST 2R B ML X A KA AR R B A, A 15 A )
AR B

PRI L8 B G b DA TR ) 0 ) J PR, i 24t
VORI A A AR TSR

8 4% it
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