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Inversion of the lithosphere effective elastic thickness in the central Western Pacific with moving window
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Abstract: The Central Western Pacific is a key area for study of the tectonic evolution of a trench-arc-basin system. The geological features and
tectonic evolution of the region have raised great attention from geologists. In this paper, the lithospheric effective elastic thickness (Te) is used
as a parameter for understanding the tectonic-magmatic processes of the region and the Moving Window Admittance Technique is adopted as
the major tool to calculate the Te for the study region, which considers both the surface and internal loads in a flexure model. The calculated
results show that the Te values in the Central Western Pacific vary from 0~ 50 km, and the variation is closely related to major tectonic
boundaries, and agrees well with tectonic provinces of the study area. In general, the Pacific Plate is characterized by high Te up to 25~30 km.
Te values are relatively low in the submarine volcanic area (15~ 20 km). The noticeable reduction of Te is observed on the subducting plate
from the outer rise to the trench axis of the Mariana Trench and the Philippine Trench, suggesting that the lithosphere is weakened from the
outer rise to trench. The lithospheric strength in the western part of the Parece Vela Basin is weaker than that in the eastern part, possibly related
to the asymmetric spreading of the basin. The lithosphere of the Caroline Plate is characterized by relatively uniform low Te values. The
lithosphere in the Eauripik Rise, Caroline Ridge and Sorol Trough vary around a Te of 3 km, resulted from strong volcanism.
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Fig.1 The bathymetry map of the Central Western Pacific
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Fig.2 Free-air gravity anomaly(a)and depth of the Moho(b) of the Central Western Pacific

F1 EENTSHHE

Table 1 Symbols and values of constants

O #5 i BT
B REE E 100 GPa
ERIE| WAL G 6.6726 mi kg s
THFAEL v 0.25

IR g 9.79 m's?
WK Pw 1030 kg'm™
HhFEE Pe 2800 kg'm?
e i P 3300 kg'm™

AS LT, Te MR/ T 24 47 8 B B i 3
FEICH Te b BE T — B0k 19 45 A7 181, 36 W) 4 41 P
AR R — B8 3 7 2k AL B g S, A P o
FERE /N THE /N Te MR T — N5 i 4 A7 T, 2
A B8RP 7 1 S T /NI A B A, A PR S ot
BB

S AR LR A 2R T A B th 7 AR,

DV*w + (pm — psin) gw = ¢ (x) 3)

A, D g B ER R e, w ok B ER , po, T
pan A3 A Ml 5 B ST B B ST, ¢ R T
TIINE B, g ) o 380 2 e A2 ) ) 3 1) 7o 2 (LA
BAEW R 1),

{15 2 A P VR A 8 ot 2o AR o AR AR, X T
— B FHTE 440 P 3 1T L5 5 o, 1990 0 25 T 1
#H(H), S B R LB [ 2 S E 5% 45

Bk Hy F1 G2
4 _
[,:IﬁDwL+@m 0e)g
DIk|* + (pm _pw)g
Gr =H, 27G(pe — pw) [Dmﬁ+
(om—pw)+DIkI*/g| &

(Pm —pc)(1 —exp(=kn))Jexp (—kd)] 6]

“

K, G RAE] T35 B, po B py, 53 90 Hb 76 %
£ I 7K 35 B2, ¢ 1 d 43 59 S 249 5 JEE RS 1
KR .

%t F — A~ I £ Moho T B % B 22 (prpe)
(90 6 IR 28 (), HG B0 B M L o 23
KE I FH 58 Hg 7l G,

—(Pm —pc)g
= M DR + o —pore ©
27G(pm — pc)
(om—pw) +DIk|* /g

DIk[*
[exp(—kn(—{gL-+;h-—pw)—-uk-—pw)]exp<—kd> )

Gg=Wr

24 2R T fuy 8 A o7 2K R B VE R Pl s A
B, A (D MABmERENSH(G) &
Wi B A SPE R A A B = AR B A
R RS, A

H=Hr+Hg ®)

G=Gr+Gg 9
PE 0 SR Zre(K) N



142 YRR M J5 5 56 D0 20 b TR

2021 4E 2 A

Smi@+5ﬁ@@)>
S iy (k) +S pyy, (k)
2, Sy () I S () 53 311 25 735 25 THI i 28 I8
AR T W IE RN B 2 [ D) 58 0 B T ek
BETE L S k) TSy Ch) 53 970 28 715 2 THI 7 28 PG 8
Tar 28AE FH T B M 1 1 T 26305 25 1

X TN 45 7 19 Te {8, FRATTE S F0 A LI i i
JERE 28 B 8 D) 58, @i A0 (8) fil(9) ki 3
T A 2% (Hy) FRS 407 28 () 5 SR 5 R Hy Fnowy 9t
Wt A (4) —(7) RAF A HIE A A R 2 [ E S
SE B (Hyy G, Hg Ml Gg); St A (10)
THEAHLIE A1 A 28 ) 3 ) S0 22 8] Be S 40 i
2o FRATPRE LI T 44 i 28 5 AN [R] Te {519 — R 51 34
W TGN I S AT X L, K DT BC AR B A v ) S R AN
i £ i X B2 19 Te {EAE A5 X 1 Te fH -

R T ARAT B 5 DX A S50 JEE 1 2 ) AR AR,
TAVIG RN 3 A FEERE O, TR
LI 5 2 i e RIS T T 4 B AR AT A A
SR B L A Sk 7 10 s b B Te {HL, AR 5K 7
3l 40 km HEATHT B Te A1t . 7EHSE 0 20E
o RN R R OCEE, B Te 2501
Gy PR N5 25 Z [ AU 2037 /N B 1 11 g B
b 7 W I K R AR, 2 S BN o R, R R R
KK i 45 B Bk i 6 1A K il KR E, 42
i Te MY BOBORS B, (R 2 R BRI AS B, FEAREE
() 43 R PO Sk T AR A 5T XA ARG A 1Y) Te Al
THE AR Te 25 AR fLME, FRATEERCT AT 12
B9 G R, 43914 200 kmx200 km ., 400 km=400 km.,
600 kmx600 km F1 800 kmx800 km.,

Zpre (k) =<

(10)

3 4

3R T 4DRIEE O B P PR R
) Te 25 A ARALEE 3 . AR 4 SRR B FIY Te 2554
T 248 6 BRI 8 % 4 AR Ak 7 T A7 AR 22 5, ER: B AR 1
Te BB E RARIEF MM, THHLE R BIR, R
X ) Te {8 24 4L F 0~ 50 km, 3X 5 /5 A B9 355
ZERAH— ) Te AR SEA | 544 5 5T AHY)
G, BHS5FEMIMER R HEIMEE, BEHLT,
Te BB ALARRT V22, Jo AW 75 A B, R, FRATT
() &85 S 5 7R HE S 4 DX 38R 1Y) Te L 7E AR /DN B 25 (i) (7] B
WA TR KRR fk, T =24 TR K Te B,
Tt H & 200 kmx200 km %7 11 1 400 kmx400 km % [
[ Te 45 4L, 33 B 90 G 76 Al ARG 1 12 8 A R0 P
JEL B A ATE S Hp LA UL, JE T S 8 Ay 5 22 P,

FEW BB 0 gk R O TR ORI Bk
P&, Pérez-GussinyéF * i i X AS [/l 8 0 K/ AG 2
T 45 B PRI, A 600 kmx600 km Y 7 E1 X T
0~ 50 km P 5 A1 Bl A 50 vk T2 3 EL A e 0 i) R i
R BRI, BT 600 kmx600 km A4 7 1 AH X %5 K,
Xof F— BRI AR 1 B TT Y RO AR B 2%, In T
W48 kR, 4553 R, 200 kmx200 km % H A3
Ak SR RE S B U b B WA 91X A A 3 BT 2 T Y
Te fHAfL . P, A 3¢ FE 2 H 600 kmx600 km 7
T ORS B 89 Te Al 1HED) AT 200 kmx200 km % F1 (55 4F
(1) Te 25 [A] A2 461 ) 75 19 Te 25 5, XTWF5E X A 5
A1 P 85 R b T 3 o R AT A AT o

IR TR U LU BT AH X #5/NAY Te {B (15~20 km)
L N e T L NI o = W S OBl
(25~30km) . BV 4076 A1 25 A B LA P R
SR B K Y Te fH(30~50 km), 3X 5 Zhang 25019
FHE 25 FAH X —3, Zhang 2505 %} T HL Y 44 365 14
B 30T 1) 25 A PR A 7 5 8 i T 5, &5 SR S A Bk
T B8 7 1) ) A A S5 s B A 45~ 53 ko
T B 400 I Y 2R O Y Te (B 5L 48K 23 1] A8 1k
P, f b R R AR R R - - R 1) Te 224k
FRAE (18] 32, b) o T LT 4496 7 75 00 A =5 BEL ST 48
9K AE K% 1 (] 3b-d) A9 1158 45 SR v S 8 o
Te {H4FHE (30~50 km), X 7] fE & T M8 K%
RS- 1R R il 45 T B 8 kLSRR A R
K A5 B9 5L 993 v AR 5 A Bl K KA B
Jr s, A ik . 5 Z AT, 7E 200 kmx200 km
B o (& 3a), S B 44 7 36 A2 B 44 2k 1l
R34 22 B A U ) AR Te ELAFAE (29 12 km) .
I HLY 9V A EL A S 5 0 e A B R, Te (N
3~5km, P EL PG 4 S v b LA R 0 A A B
58, Te (H 2928 30 km, 74 585 £ 8 5 & B & 55
TR A P (AR Y Te {8 L 74 3B A4 Te {4 5 20
10 km) o P4 IEEE =G 45 HoA 5500 LV 4k S 25 A4
LAY Te ZBALRFAE o VG HJEHE 200 20 04 v e 30 Hb T P
(A A1 Bl R B 8 Te fHAFAE (24 18 km), Homg b
RV 4300 25 A B R B IR Te (B HEAE (<10 km) .
SET AR A TR w0 X, A A R Te {E B 54
K(Z525km) . R Z A A A B R RN
AR E— BAIK Te EAFAE (<15 km), It H 2B H 2
SO . R RIS FIR BRI, AT A
Te {4 3 km, iX 5 4% % 55 7 Y 71 58 25 SR AH — 30
R 2 R IA AR Y R 2 B KL BE TE 200 kmx200 km
(B 1 A A 2 AUAIE Te (EAFAE (20 5km) (8] 3a) .
R 2 o B S 0 HE TS VA R AR S A A2 R il Vi L



a1 51

Ve T, A ST S 10 S A B AR B P R v A P A A R 143

G ke i) |
i

| Te/km
80

70

60

50

146" - 15°' 150, 155°
B3 VERFEE A A B B EE (Te) M= LIE
a-d 73 48 2 200 kmx200 km % [T, 400 kmx400 km % 17, 600 km=600 km % Il F1 800 kmx800 km 77 11 fit) 8 4%

“d“' oy - 2% E e = H 40

i
‘

S/

20

10

=

125°E 130° . 140° 145° 150° 155°

Fig.3 Te estimates in the Central Western Pacific

Panels(a)to(d)show Te results for four different window sizes(200 kmx200 km, 400 km»400 km, 600 kmx600 km, and 800 kmx800 km )
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