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Abstract The China Sea-West Pacific is the junction among Eurasian Plate, Indo-Australian

Plate and Pacific Plate. The intense interaction produces many trenches and marginal seas. The

various geological structures such as the active continental margins (Ryukyu Trench and Okinawa

Trough) and passive continental margins (the northern South China Sea) make it an important

E&WHE

EEE T

[ 2 9 AT R % 350 (20112X05008) , b o 38 5 ¥ 7 | B 07 e TR 35 H (GZH200900504-207) , 1 B Bt % 55 (XDB06030200) , B} 47 #8

LI (2013YQ120357) , [E 5 T KB 25 4 BF sl 351 H (ZDYZ2012-1-08-01,ZDYZ2012-1-08-04 ., ZDYZ2012-1-08-05) % [E % [ #k B} 2%
3543 H (41210005,41374139,41304079,41476033,41404050,41404114,91428204) L[] %5 Bf .

BN R 55 1989 4FE A, 2011 AR B T o B VE R 22 M A R 55 AR Ll s 3 v [ )2 e b 5T 5 1 Bk ) JHLOF 5 7 A s i L R

MR R AL TR 5 A R 7 1 B9 T 4% . E-mail ; hulitian@ hotmail. com

*BIRAEE  RBE. 20.1957 424 Hp [ BE2% e 3 575 o BR ) BE T WF 50 5 o 32 BN S0V L 0 A 2 R A LT

E-mail : tyhao@ mail. iggcas. ac. cn



872

Hi Bk ¥ PR 2% i (Chinese J. Geophys.) 59 %

place to study the tectonic movement and interaction between ocean and continent. So we
calculate the Moho depth as it has always been one of major issues in research on the structure of
lithosphere and tectonic movement.

We collect last satellite gravity and terrain data, as well as 183 control profiles, including
multichannel seismic (MCS), oceanbottom seismometer (OBS) and so on. To get the gravity
anomaly which is caused by the Moho interface, we deal with the satellite data by means of
complete Bouguer correction, Glennie correction and other procedures. Then we digitalize these
profiles to obtain 2982 control points which restrain the inversion result, using the method of
three-dimensional density interface with control points. Considering that the geological structure
changes a lot in the research area, we divide the whole area into 5 partitions and use different
inversion parameters in each partition to calculate the Moho depth. After suturing the 5 partition
inversion results together, we get the Moho depth in the China Sea-West Pacific. Combining the
structure from the seismic result, we calculate a 2. 5D gravity profile in the Mariana trench-arc-
basin system finally.

According to the crustal structure and the distribution of the Moho depth, we summarize the
characteristics of the Moho depth in each region and conclude that the oceanic plate subduction
plays a major role in west Pacific marginal seas formation and the Moho lifting of east Asian
continent. The collision between the Indo-Australian Plate and Pacific Plate is also an important
factor for the evolution of the marginal sea in east Eurasian Plate, but it has little influence on the
Philippine Sea Plate. Combining the heat flow, lithosphere depth and historic earthquakes, we
think the change of Moho depth and crustal properties are due to different era of tectonic
evolutions which includes newborn, childhood, youth, mature and extinct era. From the gravity
profile, we conclude that the mantle density in the Mariana Trough decreases because of the hot
material upwelling, and the high-density lower crust in the Mariana Trough and Parece Vela

basin is due to the remains of arc magmatic.

Keywords China Sea-West Pacific; Moho depth; Three-dimensional density interface with
control points
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Fig. 1 The research area and location of reference profiles

Red frame is research area, black line is reference profile, black dot is reference dot, black line with triangles is trench.



874 Hi Bk ¥ PR 2% i (Chinese J. Geophys.) 59 %
x1 2HENRESHEHEESER
Table 1 The information of global gravity anomalies and topography data
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Table 2 Variance analysis of the gravity data

A Z 8] AR 1 2%/ mGal

T HCARAS 5 il 22
Leeds S&SV22.1  fidll /mGal
Leeds / 3.7684 10. 5032 2.7729
S&S V22. 1 / / 10. 4472 2.5518
Joic / / / 10. 1308

x3 KREEBRZE=SW
Table 3 Variance analysis of topography data

A Z ) B b i 22/ m

TK BB SRTM30 S&.S . AR A bR 22 /m
- g |
PLUS V9.0 V16,1 L
SRTM30
- / 4

PLUS V9.0 y 65.0883  60.3188 24. 9659
S&.S V16.1 / / 95. 5062 69.7121
i) / / / 65.2813

4 ERNEABETENMIRERREE
Table 4 The evaluation criterion and number

of the control points

B A g i) il S A H
2218 R AR I ) T b | T I 0 )
e TN M= I R OBS 1) T L 454 2 I 1728
i OBH 3 1t
B KR HWTE 75 9 249
EE MT 51 i 5 %) i 525
fi% R 2T R 480

1) v [ M Jg ) 2 e TR 5 o AR

24 W B S — M BUY BT — R P L A5 R
P A 2982 A, T 2 R BT 3 X T 4G R a
A O 22 A » (o e 220 8 7 A I 9 24 SR 5 9 A ) 1 A
B i HONGE T T ECSE. B 1 SR O 4
VA 7 5 o S A DA P N TR R A A o L R A A
SRS BEVEM b vfiE SR

3 B IR B S A 22 0 A

3.1 EAWIE

DA FHE WK CHIE ERON &,
N S YNGR I A N T T
T ) PRI 3R EE Y8 25 v R b S AR I E R, A e A
PR ERMR R FARE ) FE ] T RGN
P THT LV
3.1.1 ZAAKKIE

T 1 IS M B 728 1k K RS AR T8 B0 1Y i 2% i R0 R
MK, 5 BT 58 4 A A 2 1E R T BRI IS Hu B 1 5
M) 5E Ay o A b s W VA Sl A A B ) S AR RIS
SR DX KR 43 A 1 DX, PR G T B NS (2009)
07 B 0P EE S S 05 166, 7 km DL 4 B 4T
Gy YRR IR 58 N4 A M EE.
3.1.2 HERHAE

M3 JE T ) S i It S AT S BUIE A S e R IE IS
BN E ) S0 A A OE GBI 2 3] 166. 7 km)
HER T 166, 7 km Z N HUE 19 52 Wi, 4% 3 JE 2 IE TH
Br 7 166. 7 km Z A JE 55 6 BT B 5 . D] Ot
e T T R I BR T 2 BRHLJE T & Y 5 i A
166. 7 km DL &b b 22 57 & (9 52 Wi, ol LUK K B 2



34 WINL IR A - v [ PG AP 9 5 7 T IR 38 0 A AT B HE b T 875

166. 7 Ten LA PA) A 8 3505 o0 92 768 S Jo o 114 ) 28800
O B ORI 5 b 7 RN A BB A5 A (A e RN i 4
. 2001) . e 2845 3 F T S 10 46 3K JE S 19 4% (]
¥k 20 km.
3.2 RESK

HIF 5 DX T R s RO Al B S 4 T g Al B R R
S AR B = R B A B AR B B T 2 A i
TG SR THT Y 3 AT R AR 43 52 % A ) b DX 5 8 TG IR
B FC W B 2 HA B 22 e A R T — 1 28
ST TC AR A S A 1 O ORI A 9 rp gk A7 40
X AbBE 22 0 NWFIT 45, 25 G b s D7 sl (SR IR
R R IR AR B A R AT X R Ar S 5 A
I3 XA S AUy DX BEAS 3 DX rp B T AR P 2%
FOME R LA K, 4 X 5 43 X Z 8] R 22 D) 53 6 T
AR K B ) Z A H XU YD) 1 Ry 4 L 2k X R
8 S G 7 o S 43 X 2% 0 458 1] 43 ol 38 B
g SR ME IR 5 % R 22 AT IS B T o KR
A R ] SRR R Sy 1) DX R A B P A
o XFEFER—EEBENES, /7 KR ZE K 2
JIi7R & 0 XA R a4 7 B

./.

40°N A 3

35°N 1 (54
30°N 4 o
- / 5
Jj/’/

1]I0°E I ]2I0°E 13I0°E I 14I0°E I IS(I)°E
2 e [ — VG R S TR S Ay X
1 b E AR R B ARG A 5 2 p g B A i b IX
3 HAHGFI A A ; 4 FEHEEWE; 5 P9 RTFIE.
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and West Pacific Ocean Moho depth
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Table 7 Gravity field separation methods and inversion parameters in each partition
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XA BB GO b RO T = R AR B 2 (6] 5 B Y
3 N 34 .

(1) K fili 1l IX.

I 5 9 Bl P9 K i s DX 955 50 A 2 5 | o [ AR
ki R R 2 L SRR TR Ol 30~38 km, J& F Bk
76, FHE KRBT Tl R & AR, i X &
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(2) i % 8 g Vi 3,
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F v AR K A B SR , bb A 1Bl i A A6 L i
TRV TR R 5 M DX SRR TR S 0] 7R R T 1) 3
EPI

(3) 7R Vi 1 3,

AR T SR B TR O 14~ 31 km, [0 KR
i) 3 A 46 T 1T 43 Sk A DX 8K G 0 K i 2 b X 2R
TR o 28 VA X AP 4 b DX 5 TR B AR AS KL
FBfi b X 7Y 30 ko [8] 4R B J7 0] 96 & 25 km, J& F
il 5 5 1o 20 g R X B T R 36 T b e M T D
RlisE I WAV e 2 AE R A P R WA C &

I PSS (Zeng et al. , 20105 258855, 2013) 35
FEVREE B R AL S 14 km,

(4) P T3 163 55,

T VA VAR SR R T R B A 9~ 31 km, AR L A 2%,
AT 43 g Bk 56 P 5 R P e ki 52 20 AR T e 1 R
T VG HB AN HB o 57 1A VR B R 25~ 30 km, 1] ¥ 4
BT AR T T R VD B ) SO AR IR 20~
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(5) FRAR 5 I3 L B VP 1 16 45k

SRR VR S T AR A R B SRR T IR 12~
16 km, 55 {4 2R 52 1) .0 (8] 43 A3 ¥ 48 47 76 7 76 5 90 Hir
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TR TH AR AGIR G o AFAE TR 5T, 3] 00 5 T AR A J)
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) ER—IH2EBE

HERS M2 ES% - RIIBFSAHAR. KTE
JE L 5 R FE T2 U I 2 1A, AR R Ok 3E i 5 A Y
A s PG Ay B T Ak v 0 5 r R PGV 1) AR R
7R T R R 20~28 km.

(7) H A g 163 35K

H A T S TR R BE O 12~ 25 km, 40 1 4 722 £k
BELR , 1) 7Y ) W 2 5 DA K 1) AR e B H AR S T
%30 km, 43 S Bl 5€ 7 58 R Y Bl 52 T 2k
2008). H A 751 R 5% TR 12~14 km, AR #B
AEEVA 5 %ok YA 2 R R NV 5 SRy U T 1) B e TR EE R
14~17 km; KFIEH R B 7S RN 16~17 km.

(8) HARES

H B 5 R e 38 % JE AL = 1 Al e i L i CH A
R T VA 1) T AR BRARE o LA B 2 3 ) A ST A B
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T I8 SRR R FEAE 30 km DA F L, 28 AL R B, A7 A1
PV HITEE

(D FEAE 1

VG E A 52 0 2 L D B Y 4RI 23R DY [ 9 4 5
P T TR BB A L AR A 7 L B G A K AR g 04 i -
RARHGFIS SN /T 15 km, 76 94 S AL 52 1 75 9 36
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BERCR L W] 3K 16~18 ks 51— /A% i — B HLAE 4
TEUA Ab DR AP /NG i — ) BT 4 763 3 (TBMD
ORI IR BE Oy 14~26 km A5 fb 3 21, B B 409 15 1
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(10) P4 K-
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AINAGE D B A0 5 SRR T AR 2 TR L A
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T A RELR b g | 8 DR 30 2 sk SR AN 3 9K 5
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NS AN 11 G i £ Y B T A R S T AR
HE XTI U ) L A AR AT 1 A T 2 e v AL
U ] 7 0 ME B VY AE L9 Ok 1 OB BN (8] 40 2% 8
FIT7R ) VO [ Vi A R0 B P A 0 e LA 2 X RR
PERUTF FFF-AT T 00 s 5 T H A g 425 F0 R 165 T 225 D)
Xof R85 22 01 HLHC™ 5K O 1) 55 00 ety #8452 i 4
EN IR N SN IR A 2 TN R T S O
FREGY 5K 31X 0] GBS H T 3% — I 35 BT AR B AR 2% 11
33 25 185 7 3 B 52 RS- T AR HRART o 7149 52 ) L 32 3 B
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JUART 2 0 R 5 T D [ 7 4 W R PG 4 o 7 4 52 D
JE W K ol 6 88 1) 52 W AR /0N 5 B LIRS BP0 o
R FR B I 2t Al F 2= S8V . 2000).

T B 5E DX P AN [R) i DX 7R AS [ DX 3 5 A
() IR [B]E Y . S SO A 4L T 90 &7 5k 3. T A Y
Ab T DR T4 DR O A% A T XY B TR S o
PERUA BT 28 53 R UL SR TR B L e 1 ot B A
i [E] ( Tamaki and Honza, 1991; {E@V . 2008; 3k
YA, 2008) 4 A1 Pl IR R A 45 454 2002) K b
P ME (Yasui et al. ,» 1968; Tokuyama, 1995; He
etal., 2001; ¥R 45%, 2002; 284 i A5k I 48
2003) . #1 5= 3% 3 Chttp: // earthquake. usgs. gov/
earthquakes/search/) , DA H [ 1 — PG A ¥ A 1) 1
X g ] . 2 2 X0 25 FA 25 (2002) FlBX 23 B %5 (2002) ()
S50 D1 G Y AR 0 O B A 8L 4 AR LA
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Table 8 The evolution of some seas in China Sea and West Pacific Ocean
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PN 14~17 ok HE IR [ 56 28~18 93 bz AR
PN IF 14~17 B Y o 7
MY L VG 2 7 7 13~15 KR 55 30~17 83 B AR
DY i A 10~13 KR 55 27~15 82 B FHALAEH
i T 9~12 KA 64 42~17 77 LD W
[LEHE S 8~15 K 55 64~36 68 Log] AR
IR PG 1 13~15 KR 67 50~42 64.8 ks AR
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Fig. 8 Density structure in the Mariana trench-arc-basin system and geological explanation

(1,2,3are the density anomaly zones. SW:Sea Water, OL:Oceanic Layer, UC: Upper Crust,
MC: Middle Crust, LLC:Lower Crust, SL:Sedimentary Layer)
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