IR NRS TR

MARINE GEOLOGY & QUATERNARY GEOLOGY

VI VDR 5 S MK T W3 MR E SR BE AL

frim, JhgkH, 2 B, T %, E#=E, 1 AR, HY

Morphodynamic characteristics and genetic mechanism of the submarine sandbanks in Xuande Atoll, Xisha Islands
HE Qijiang, SHEN Aisi, LIU Gang, DING Dong, QU Hongbao, LIU Gen, and GOU Pengfei

TELR L View online: https://doi.org/10.16562/j.cnki.0256-1492.2022041101

LT RGO H A R

Articles you may be interested in

IR T R PG ARt S 8 TS R A I A LU R B R gl g L)
Characteristics and genetic dynamics of mud diapirs and mud volcanoes on the western slope of Okinawa Trough schematic

geographic map of studied area mud diapirs with different morphology in multi—channel seismic section

PR S5 DU 28 HURR . 2021, 41(6): 91

PR ST RA 3 P U A B SO Sl R I B A i PR R

Characteristics and controlling factors of submarine fluid escape in Tethys tectonic domain

TRETE TS 50 DO 20 M. 2021, 41(6): 27

VU R EBE A P A R AL A R S A SR A IS

A review of studies on the magmatism at Southwest Indian Ridge from petrological and geochemical perspectives
TRRE TS 50 DU 20 5. 2021, 41(5): 126

VLR R 2 W o DU 28 TORR W AR B 5 RE AR R S H e R i X

Characteristics of grain size and magnetic susceptibility of the Late Quaternary sediments from core 07SR01 in the middle Jiangsu

coast and their paleoenvironmental significances

T S 2R U 20 M . 2021, 41(5): 210

R LB S I S H-C L3835 107 AR BE A AIE S DA C 5

Sediment grain size characteristics of the Core SH-CL38 in the Shenhu area on the northern continental slope of the South China Sea
TR SR VU240 HB IR . 2021, 41(5): 90

1 BRI L PR — % R0 ot 2 R A S G U R T

Characteristics and hydrocarbon prospects of the Permian sandstone reservoirs of the Laoshan Uplift, South Yellow Sea

TRRVE LSS 25 DU 2d MU 2021, 41(5): 181



http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2022041101
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2021040902
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2021031602
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2021021701
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2021051901
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2021011001
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2021020201

ISSN 0256-1492 W PR 55 U4 R 435 5 1
CN 37-1117/P MARINE GEOLOGY & QUATERNARY GEOLOGY Vol.43, No.1

VL, P2 T, XRS5 VO V0 BE S B AR AR K T U YN 2l J Hh S5 R A R G g PR AL i (30, 96 19 b 3 5 585 DU 28 b T, 2023, 43(1): 1-12.
HE Qijiang, SHEN Aisi, LIU Gang, et al. Morphodynamic characteristics and genetic mechanism of the submarine sandbanks in Xuande Atoll, Xisha Islands[J].
Marine Geology & Quaternary Geology, 2023, 43(1): 1-12.

0B B EEIAMEK T I IR 77 3t 55 45 E A2 H Ak [E 1 H)

AT, & A7, WU, TR, B R, AR, A
1. v LG R U P S R 2 2 B, 1 266100

2. VA T A TR TR M R R B R AR SR A, ¥ T 570206

3. Y T 4 M T TR A A 5 B, T 11 570206

4. [ AR GE IR M AR T, 1] 361005

TE: BRI T IHRA R T AR TR TSI, IR ERD R EMB LT R AT 5 A AL, Bk ok kiR $iE
WE EREZERBUBAEFREIRIKDAENF Tk, FRT EERARERILEEZ PRI AEFHEZENHR, 52 HE
KT sh A WAL AER S HAER T A AT TR, AREREY: SEFAEH A KK S0~55m & 60 m & F 4
He PR o S R A, S5 A HTHE 50~ 60 m A9 IKE T @ BT B R F 49 £ SN A AR AR S S B B B8 S R, ARIR 50~ 55 m 4 6 H g i
BTHRARE T T2 PRI FIERUE; SERBENL T S LI NP IEL QKT M, RAEKEKE
MARBERTINOIZARD IR E., EFERAT, RERAR B RRBRY L ALRAUT QL ERBRFRF
HRIAAK TSN EE, BARTINLFTHEIEZRFTHREIBRAAAETAIN ARG ETTBAE, LR (WAL
MR EHFREL T RERERA,

KBIE: K T i 3 AR, K H otk B AUH]; F B IR AR

FE 5% S:P736.15 XHkFRIRED: A DOI: 10.16562/j.cnki.0256-1492.2022041101

Morphodynamic characteristics and genetic mechanism of the submarine sandbanks in Xuande Atoll, Xisha Islands
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Abstract: Submarine geomorphology can reveal the topographic characteristics of seafloor, which is helpful to understand the composition,
formation, evolution, and distribution of the sediment. The hydrologic elements and hydrodynamic conditions in Xuande Atoll, Xisha, Islands,
South China Sea were quantitatively investigated by the combination of single beam sounding, single-channel seismology, sampling of surface
sediments, and hydrodynamic measurements. Furthermore, the morphodynamic characteristics and genetic mechanism of submarine sandbanks
were discussed in detail. Results show that the coral reef frame and buried corals that developed in water depth of 50~55 m and 60 m in the
atoll lagoon were formed in the same period of typical landforms that formed in the 50~ 60 m depth during the lower sea level period of the
Holocene in South China Sea. It is likely that the boundary of the submarine geomorphology developed in water depth of 50~55 m retained the
paleo-lagoon reef morphology of the Early Holocene. Five types of submarine sandbanks with own morphodynamic characteristics were
identified in the atoll lagoon where tidal currents at the bottom are the main modern dynamic factors that shape the submarine sandbanks. Under
normal weather condition, tidal currents in the study area are strong to transport sandy sediments and shape the geomorphology of present
submarine sandbanks on the previous topography formed during sea level fluctuations. The sea level fluctuations are induced by climate change,
followed by topographic foundation (coral frame, reef shoreline, reef gate) and tidal currents, and are the main factors that control the
development of submarine sandbanks in the study area.

Key words: submarine sandbanks; morphodynamic; hydrodynamic conditions; genetic mechanism; Xuande Atoll
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Table I The measurements of the maximum, average flow velocity, and flow direction of flood and ebb tides at six survey
sites in the study area

I/ (m/s) FRF/°)
s 7K /m - -
xKE HE JKE *E HE K
fiisCibEoN 0.13 0.16 0.14 33.2 308.8 80.3
AN 0.12 0.08 0.14 330.8 241.8 50.5
CL1 24 ,
T 1) 0.07 0.07 0.05 130.6 259.3 164
T 0.05 0.04 0.06 132 174.8 161.4
EST BN 0.35 0.38 0.42 55.5 28.8 348.7
beaui SN 0.32 0.36 0.39 98.8 92.4 327.7
CL2 50 N
i iRSS] 0.19 0.21 0.23 154.7 144.4 227.5
AT 0.12 0.25 0.25 188.7 236.8 220.2
ERTBSON 0.46 0.31 0.4 222.7 108.1 195.4
TEIECK 0.39 0.31 0.29 239.7 262.6 155.8
CL3 16 .
iisEiRS ] 0.29 0.25 0.19 164 163.6 150.6
W35 0.26 0.16 0.11 216.8 2122 209.6
fiisCibEoN 0.44 0.46 0.47 229.7 218.9 2163
AN 0.48 0.48 0.49 209.3 206.6 91.8
CL4 30 ,
BT 0.24 0.25 0.21 230.5 2332 0.2
T 0.15 0.19 0.2 101.5 158.7 154.3
EST BN 0.49 0.6 0.47 70.5 69.3 60.4
RSN 0.56 0.51 0.44 57.9 783 53.9
CL5 22 o
iU iRSS] 0.25 0.28 0.23 145.9 122.8 133.1
AT 0.29 0.32 0.26 70.9 89.7 97.7
ERTBSON 0.3 0.27 0.3 127.1 94.5 91.7
TEIECK 0.26 0.29 0.31 295.4 83.1 300.5
CL6 56
iisEiRS ] 0.19 0.17 0.17 188.9 199.2 202.2

PALIE S| 0.14 0.11 0.12 191.7 162.7 206.5
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Fig.3 The flow velocity and direction of flood and ebb tides at six sites in the study area

a: Surface water, b: middle water, c: bottom water.
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Table 2 Parameters of bottom flows measured at six survey sites
in the study area

Y5 BRI #/ (m/s) P V430 /(m/s) VLI

CL1 0.14 E 0.06 SE
CL2 0.42 NwW 0.24 SW
CL3 0.4 S 0.15 SE/S
CL4 0.49 SW/E 0.21 N/SE
CL5 0.47 NE 0.25 SE
CL6 0.3 E/W 0.15 SW
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24 m, fx KJEJZ W & 0.14 m/s, F 3 K )2 iR 3
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Fig.4 Bathymetry map of the study area (a) and the distribution of different types of submarine sandbanks in the study area(b)
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Table 3 Parameters of submarine sandbanks in the study area in the study area
KTV K/km % /km 7K /m 17 i 7K /m FEIRIAE ) I3k REL e S
Al 17 1 45~50 NW-SE al 52 2.96 2.38 0.12 1.5
A2 12.1 0.8 45~50 NW-SE a2 50 3.14 1.37 0.33 1.39
B1 54 2 45~50 NE-SW bl 49 3.13 2.25 0.42 1.43
B2 1.9 0.9 45~50 W-E b2 50 0.42 2.28 0.64 0.92
C 10.3 4.8 43~53 NE-SW cl 44 0.15 1.54 0.55 0.64
D1 4.7 3.1 45~55 W-E c2 48 1.13 1.61 -0.37 1.2
D2 1.6 1.1 45~55 W-E c3 46 0.96 2.16 0 0.88
El 11.5 13 50~55 NW-SE el 55 1.1 1.54 -0.31 0.69

E2 5.4 0.9 50~55 NW-SE e2 51 1.43 3.5 0.91 0.85
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Fig.5 Side scan images of submarine coral reefs in the study area (modified after He et al., 2021

a: Buried coral reefs, b: submarine sandbank E1, c¢: depth profile of coral reef.
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Fig.6 Comprehensive interpretation of submarine sandbanks in the study area

a: Survey lines L13 and Z13, b: side scan images and bathymetry of line L13, c: interpretation of seismic facies, d: interpretation map of

seismic facies in L13 and Z13.
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