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Kk = —d?w/dx> R AR D A 5% BB R KT Y R (5)
2 N 4\ N .
M(x) = —Dd—v; (2) EDHJU\EE/TﬂD;Et (6): ) )
dx w(x)=¢ @ [Cl cos(—)+C2 sin(—)] (6)
V(x) = di/[ —Fd—w (3) @ @
=g P T PR ol AR e 2 VX BB o T
B AR ~G),H [T wo ABAPEIELRE Te S4TSR HURILR 41
P& g peso " w(x=0):w0%u%|x:0:tanﬂo, Wk 1 75 R A
o LN,
i q(x) = 0, AN (4) FEAZH B 4R M0 A 5%

wx)=e @ [wo cos(é)—i— (atanBy + wo) sin(g)]
(7)
388 o 06 R T LR A 26 T A ) 25
s a = 4D/ Apg) R SCIME R TSRO Bengbe iR B G T S5O0 1), JFilid i
25 I SR AR WIS K, DR ) o BRIEEE 4% AR BT A9 385 RIS ) S AR A A 2 3

1 (w — Ol x — o) FAIH i -
w(x) = e e [Cl cos(§£)+C25in(§§)] (5)



26 Marine Geology Frontiers ML T

202245 A

JERE . BT AT

N
1
RMS = Nx;m—ziﬁ (8)

Frf: NV o T G
w; AT 4 HLTE 5
z; NEBR LN HHE .
®1 HERASH

Table 1 Parameters used in calculation

¥ EX HE
Om Hbg %, kg/m’ 3300
Pw HERE L, kg/m’ 1030
g I, m/s® 9.81
AL, Pa 7x10"
AL 0.25

DX 3l A G 2 00 R P 4 R T it ol e

20° b

40° |

80°

( General Bathymetric Chart of Oceans, GEBCO)
2019 4F A A RS B, A% (I BE R 157 UFR
Bk I T STRAUME %5 2019 4 % Aii 1 55"
Y PO A 5, 32 3R A 2 5 Aoty DX s v
ARSCHEICT 13 A% BN bty 0350 i (1] 2, i)
T L8, L10, L13 i 5 3CHk [34] AHF]), R4 (7)
BT X S A e R o R T LU A B AR B
SR wo BEUE, 1 B wo FA7ER KAl /N
2=, RSSO HER, PRI AS SCAE s 8350 1T i R
Al fet G RN 1 2E 0 . eAh, BT BE A L
QRS TEr-Jitip s BV S S A PN e [T TP U R
AL 5 S e v At e, ) T Ao T 2 3 a5
S THRRLCR, PR AR S 58 G T A9 < B AR R
>300 km"" (FLd #I 1 13 B F 250 km 40 Car-
oline VI X J, HHEH T R 250 km), i &£ 5|1 2
i 7~ TR R g AR fb a3 . Horb 1~ 3 lTEIA
TR AC B, 4~ 10 T AL T8 T B, 11~ 13
A TR R B

136° 140° 144° 148° 152°E

12°

S
—10 000 -8 000 —6 000 —4 000 =2 000 0

Tk EI R e T F 2RO REE (www.gebceo.net), £7 B 2T 264035 w7 &
2 BEIEaR RIS EM KRB E
Fig.2 The location and bathymetry map of Mariana Trench

3 BHUSER

ARG S XS K GREE A T IR AL I, I g
W LA b B, AR5 R (7) Ak (8) kA
RN, S 2245 3] 4% 550 T 1) Fee AR BRI (1] 3),
HAHIH 5. 6. 8. 10 B RMS BRI 2%, /K RMS

#B8>0.3, HAFI T 1Y BOREB LT . Ak, & 455
T 7N 755 P 1 A A s o5 Ry VY SR TR L, 5 2 1) T 1Y)
B SHL 3R 2, B S HO T VA 5 1) Y 722 Ak &1
&l 4 PR

ML S5 SRR, L B RMS fR F5 1
0.13 LR, ¥ BEAY RMS 254 0.18~0.41, 14



%384 5 5 SR, S5 HE TN £ 1Y) 5 HLE 4V A B A 27
45 -5.6 — -5.6 - —
501 | 6.0} - N 6.0}

-55} / /
g T £ 64} / B 64} |
w60 7 Lifég_;' Lﬁfég_f
%%5/ 2 / 1 /
alf =72} -72H
7o i 1 / il 2 / i 3
-7.5¢ -7. -7.6
050 100 150 200 250 300 350 050 100 150 200 250 300 350 050 100150200 250300350400
[ #/km FEE§/km PR #§/km
-4.6
- -35 ! -4t
5.0+t M [
7 —4.5 I =5t
= / = ) T ol _ —
@ 58 / @ 5.5 ' e o 6
-621 // 651 / 7t
Yt iﬂﬁ 4 / HI 5 HII 6
_6‘6 - 1 _7‘5 1 1 1 1 1 1 1 _8 1 1 1 1 1 1 1 1
050 100 150 200 250 300 0 50 100150200250 300350400 0 50 100150200250300350400450
4 /km S /km 1 5 /km
-3
=St AN AN —4 + .;I:
AN |
X )‘\ \ |
VY S -5t (1 —
S w® Of
% 2
R | -7 I
el o
i 7 Nl T 8 il 9
-~ o -10
0 100 200 300 400 500 600 0 100 200 300 400 500 600 700 0100 200 300 400 500 600
5 B /km A ES/km 5 /km
3 ; 4 =
-4t S A __ - T
-5 . - Py *6 / 7
E ool £
B =
w7 %
-8 gl /
9 HITE 10 { JUE 11 JIJE 12
-10 ' ' ' ' ' -9 J ' g L '
0 100 200 300 400 500 600 0 50 100 150 200 250 300 050 100 150 200 250 300
1 5 /km 1 5 /km 1 25 /km
45 — —
=55+ / -
£ 65
=
t—m
-85}/
{ Uﬁn
RO — s
0 50 100 150 200 250
I 5 /km

WL AL GIBWIRE | (RIB IS5 i b BUR () SERR M, ZLE4 B IE

B3 DETMELRE

B E R SERR M S R E

Fig.3 Topography and simulation results of each section of the Mariana Trench

B RMS 294 0.13~0.15, B @b BE AR L8 R
I UF, FE BRI B, B LA RO 22 BE K,
AR HA RIS (435 LR A 56 DA e il i 1 R
F, AL Berg B pIg EE 298 60~ 120 m, ¥4 Fp B
(8 1 I 28 249k 60~ 840 m, 1 V4 Fig B3 ft 56 iy g
2558 190~ 280 mj I 14 Ik BL A A7 R M SR 2 R

13~20 km, B¢ 2 & 5~40 km, B B & 16~
22 km, 5 i A BBFFESS A8 LB
LBl 20 1.6~ 1.7 km, B2 R 1.3~3.6 km, [
B 4.0~4.7 km; HE0 47 B SAAFE 40~125 km,
5 ZHANG % " (s AR — .



28 Marine Geology Frontiers ML T 202245 A
x2 DETHEHEAEREHIRELILER
Table 2 Simulation results of lithospheric elastic thin plate in Mariana Trench
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JeB 2 14 -1.679 1.5 85 81 0.078
3 20 —1.656 1 81 109 0.063
4 19 —-1.337 0.5 60 114 0.182
5 24 —1.945 1 94 125 0.373
6 31 —1.845 3.5 604 45 0.368
B 7 30 -1.986 4 696 42 0.203
8 15 —3.264 4.5 233 68 0.412
9 37 —3.566 5 839 64 0.297
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11 16 —4.000 2.5 189 95 0.135
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Deflection simulation of the Mariana Trench based on subduction dip angle

g .12 . 12% . 1,2 W) . 1,2
PENG Yihui *, ZHAO Lihong ~ , LING Zilong ~, LI Mujie ~, ENN Shinn Hway
(1 Shandong University of Science and Technology, Qingdao 266590, China; 2 Pilot National Laboratory for Marine Science and
Technology(Qingdao), Qingdao 266237, China)

Abstract: The Mariana Trench is an important area in the evolution of the trench arc basin tectonic system in the
Western Pacific Ocean. The study of the characteristics of the Mariana Trench is helpful to understand the differ-
ences in the formation and evolution of the trench parts. Based on the sediment and water depth data in the study
area, the initial subduction dip angle (8,) and the axis flexion (w,) of the trench were calculated, the lithospheric
flexion of the Mariana Trench was simulated, and the lithospheric effective elastic thickness (7e) of the Mariana
Trench was obtained. The results show that the flexural position of the Mariana Trench is about 40~ 125 km, the
flexural amplitude wy, is about 60~ 840 m, the effective elastic thickness is about 5~40 km, the initial subduction
Angle f is about 0.5°~5°, and the flexural w, of the axis is about 1.3~4.7 km. The effective elastic thickness of
the middle trench is the highest, and the effective elastic thickness of the northern trench is slightly higher than
that of the southern trench. The middle part of the trench is invaded by a large number of seamounts of different
sizes, and the range of deflection, effective elastic thickness, initial subduction dip angle and deflection of axis are
very large. The axial flexure of the southern segment of the trench is much higher than that of the northern seg-
ment and the middle segment, which may be related to the effect of the subduction of Caroline ridge and Caroline
hot spot. There is no obvious correlation between the initial subduction dip angle and effective elastic thickness,
deflection position and axis deflection.

Key words: initial subduction dip angle; flexure; effective elastic thickness; Mariana Trench
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