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Research progress in seamount influence on depositional processes and evolution of deep-water bottom currents
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Abstract: Seamount is a kind of tectonic geomorphological features widely distributed in the deep sea around the world, where bottom currents
persistently exist, thus the interactions between seamounts and bottom currents are very common and will bring about non-negligible influence
on deep-water sedimentation and their evolution. This study summarized the global researches on the deep water sedimentation by bottom
currents around seamounts, suggesting that deep-water bottom-current hydrodynamics would change under the direct or indirect influence of
seamounts, including the changing in flow paths, generation of secondary bottom currents, and variation in ecosystems. Consequently, deep-
water sedimentary morphologies and lithofacies would display special distribution patterns. With the evolution of bottom-current
hydrodynamics and sedimentary morphologies, deep water sedimentation processes and associated responses would change as well. In
summary, bottom currents are complex and special around seamounts, resulting in sedimentary morphologies and lithofacies features as well as
distribution patterns differing from those on the open slope. Thus, the sedimentary morphologies and lithofacies formed under bottom currents
around seamounts have very particular implications for basin structures and palaecoceanography evolution. However, there is still lack of study
concerning the coupling relationship between seamounts and deep water sedimentation processes, greatly limiting deep-sea resource exploration
and geo-hazard study, thus more attention is required to be paid to the relationships in the future research of deep-water sedimentology.

Key words: seamount; bottom current; sedimentary processes; sedimentary evolution; coupling relationship

T LR )92 0 A T o) — o A i W LR AT 2 2 18] (8 A . KRS DL K T AR 1) 4 a5 i
AL, AR E B I 100 m LA b A T 1L 4 e 2 20, Ty ELAE SO RUEE s i K DUAR Bl g (O H 2
25 000 AN, I, AR5 K BLE LA AUAE 5 0 L5 TROK T I3 FIR AL, QIR ER PR U NS ) 1Y 7 A

BWENIN B - [H 5 G R R R G K T M4 F KR VR AT (2018 YFC0310001) 5 [ 5 1 AR Bl 243 4 5 301 H “ TH K F 3Bk R 4 %
Pl JZ2 AE B VR FH 7 (91858208 ) 5 H ] ot 181 A% Jmy ¥ ¥4 b T 4] 5 & 151350 H (DD20190819)

EHEE N LEE(1991—), B, Wi+, EZFBOKUURE )7 H HFF5E T4E, E-mail: Xingx_ Wang@hotmail.com

Wi B HA:2019-11-11; 2X[E1 BHR:2020-01-10.  J&l 37 G4



%40 % 5 5 ] LR, A LR K R S A ok R Al 1 5 i 0F 930 69
50 B UL R AR Ak A, E XS BOK K IR AL i 8 TR DU ) (LB R B R 1 | AL BRI | A

7 A B R R AR

FEVRIK X AR 22 B A F b R R PR AR L
SRy sk R, B B ARV T 2 K Heezen SR IN A JE
— B AR T OB T 2% . TR et e A5 VR R R sl 1 1T
Iy, I8 HARZ R “ S (contour current) ,
EATE E XK TR AT AR ik B R lE
X PR K SR AR M s MR R, (SRR X —
W& F R 2R, 7R B A R — BN
T A U8 3000 285 5%, 3 B Ik A 9 O A T % 4 R4S
TR B0, DR, 28 35 D AR T i 3 3 2 7 T R
IR R TR T BE S A A H0 . ISR, TRK IX IR A 4%
HAMGTRR S Iy, Gy . P | MR R S, H T
J SC RS UK AL S ZE N, R AR SO R
THE K 0 Bk 5 38 s %) T R 2R U 45 0 L =2 JR) £ A
HAEH, B, T S0 R S IR i R R g
SEAT X R PR R BRI TR R

JIG UL T R TR K Pt 3 o %) L 0 4, il A 4
BREABEZS A& 1) o B FIR R TR A H X5
1o T AR AR, HLSE 8 B A R 48 7 v A R T R
i . VR LA KR i AR AR R R S A Y 5t
Al B, [ AT A BRI AT R, R DUBUAR AU R
PR AR DT AR, AE AR = IR T = T, ol e
BCAD BT (B 28R 0T ) I I DT AR, I LK 0 A2 5 IS 3L O
Br kit b B ICAR Y, o 1R PR BCAT, Ve B = A,
Ti]— 3 ) JAE PERRAT, J&— P AR AR R ),

— = [ N =065
i 132-133 N
£ Bpa 2152-57 /109 5> \ )
g 3758-591:‘5"376’ SEEIRR b R
. 43-4740:39/ “ i ¥ Yo N poos R
30°N L %21, | 0-105j06 o 02\ \ b o
‘;‘.gpc %42 / 110-129 A . ‘9263 \
;9 / { L Lieh240262
NG ~ :?‘49?1.\ 161, 162 s N S.T’
0o 267 4 b.1: 3 i [ B NS
N B 165 2 |
’ i i 217 Phes
f § % -
/
! 17g 223@,322\213-22.1
8P i 2
186 %7 & b
/4 227,22
of f‘v';, ~5228
vzoe'-'ﬁo 2120 B o 1urs
0~ 208 .&0213’, ‘.—:23‘?16

+-25108

207200 21~

B U 1) S5 S R0 X HUER AL A3l T3 VR T Cln g2
HIRE B WA AL AR AR AR ) B W N R

OB, e e B 2R M SR A SR T, IR IR LR AE

o 2 e B A 3 0 22 S, SR W il % 1 TR
A o AR R O A
ST ARz o3 A T LA YA A B R A
PERT, SRV TR K B DX 1 -5 i L IO AR I R 22 1] B4 R
FRF, M T 4578 R ERAN [ il 2 b IX DT R Al o 72
AR BT IR I R B B S AR, [E A
Shopd EIX — R IT T WH5E, s T — & i it
JREWO, B5 oK I JUTRRAR LU, H AT T IRK
R UL TTC AR ) AF 50 R 3 A O A, T 2 T8 LU RIS
DT A e e 38 1 )52 W BIE S S A LR 535 1
1, 7 S i o3 A 4 BRAs M DX TR L -5 R R DA 7R
Z ARG O AR, U A 245 98 1L 0 RS U DT RR T Ak
UM BLE, 5 I S, DU SR )T
BRI 5T 5 5 00 [ IR, AR St o A 7 1 ) et 3 4540
AVFE, LU N J5 St s 3R B T5 1

=

1 IR R FLDCR 8 1 (5 1

wr
1.1 BUXNERTRz D EER G

Vi L0 JF 7 e L 2% 14 A T T A I A X A 3
CRLAE T7 18] 55 RN ) F 0 Jie 9 7 T 77 AR 52 I o 52 36

| I it (<200 m)
| I - ik (>200m)

2.0

K1

4.0

6.0

8.0 10.0

SRR IR U S R AR Y Ik 16 B A

By REEHRRVOR G LB F 5, Geih Bl WSk [12].

Fig.1

The numbers indicate the sites for the case studies on bottom current around the world, modified from reference [12].

Global distribution of bottom currents superimposed with annually mean flow velocity
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Fig.2 Plan view(A)and vertical cross-channel section(B) for the flow velocity distribution of bottom currents flowing through the

axisymmetric hill (The velocity unit in B is m/s, the yellow indicates negative velocity) (Modified from references [21]).



5% 404 55 5 TR A, S5 M 1L X TR KR L AR A B U8 A 1 52 e B 50 3 71
u/uo Ri=0.01 ||u/uo u/uo u/uo
- Al Bl Cl DI
u/uo Ri=0.07 || U/Uo u/uo u/uo

Uo Ro=0.18 1/Uo

O

~_/

B3

1/Uo

C3

Al-A3, WAL
BETF, RAEHIA
(Ro=uo/fD)

B1-B3, H&MHE I,
WIHEES . G
EPIDEL ST A 45

C1-C3, H&XHE I,
WP EER . G2(G2>Gl)
HERIDEL SRR KA 457

D1-D3, J&X#E I,
Wi G2(G2>Gl)
EHPIDEL SRR A 45

B3 i MR R AL
u, AR I 0] 20 B SEBRIRE , wo RFFHIWRIE, fARIIRIISH, L0810, D A RIS ELAE 3 SCHR [4, 191 B 0.

Fig.3 Diagrams showing the flow-field features of bottom currents flowing through seamounts

u,indicates the actual flow velocity varied with time, 1, indicates the mean flow velocity, fis the Coriolis parameter, ~ 107/s,

D represents the seamount diameter at the seamount base (modified from references [4, 19]).
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Fig.8 The diagram showing the hydrodynamics-influenced recruitment of species populations living on seamount”"
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