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Fig. 1 Seafloor topography and location of the study area in the northern South China Sea (cited from reference [22])
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Table 1  Classification of seafloor topography in Xisha sea area
I HAR JUTARE
=% =% P4 PHKEKm  FHFEE/kn I BEE /m KIEH FU L
e BT 56.0 30.0 - 1.9 -

e R K A 47.0 1.5 35 31.0 0.043

IPNELFAN 4.1 2.5 30 1.6 0.083

TR L 17.5 6.5 700 2.7 0.009

PNt TIRARHIE ESIE RN 3.0 0.1 150 30.0 0.001
ESEZPNAIEIN 3.0 3.0 120 1.0 0.025

TR IRAR 5.4 13 60 42 0.022

. G 80.0 14.0 150 5.7 0.093

ol RGN 5.0 2.0 50 2.5 0.040
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Fig.2 3D visualization map of seafloor topography in Xisha sea area
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Fig.3 Seismic section showing seafloor topography in Xisha sea area (location is shown in Fig. 2)
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Fig.4 3D visualization map of seafloor topography in the northern 3D survey of Xisha sea area(location is shown in Fig. 2)
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Fig.5 Seismic sections showing submarine plain and submarine slope in the northern 3D survey of Xisha sea area (locations are shown in Fig. 4)
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Fig. 6 3D visualization map of seafloor topography in the southern 3D survey of Xisha sea area (location is shown in Fig. 2)
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Fig.7 Seismic sections showing submarine slope and trough in the southern 3D survey of Xisha sea area (location is shown in Fig. 6)
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Fig.8 Seismic section showing abyssal honeycomb topogarphy in the northern 3D survey of Xisha sea area (location is shown in Fig. 4
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Fig.9 Seismic section showing submarine slope in Xisha sea area (location is shown in Fig. 2)
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Fig. 10 Seismic sections showing abyssal mountain and abyssal crescent in the southern 3D survey of Xisha sea area (location is shown in Fig. 6)
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Fig. 11  Seismic section showing abyssal cone in the southern 3D survey of Xisha sea area (location is shown in Fig. 6)
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Fig. 12 Seismic section showing abyssal tadpole in the southern 3D survey of Xisha sea area (location is shown in Fig. 6)
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Fig. 13 Seismic section showing trough in the southern 3D survey of Xisha sea area (location is shown in Fig. 6)
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Fig. 14  Seismic section showing abyssal zone in the southern 3D survey of Xisha sea area (location is shown in Fig. 6)

4 IR MR R E TR

T JE B A0 32 B M T s J B RS DX B
SUIIE BT I R 1) B A S A SR, 480 B S DT AR S SR
PRS2 15T R RO AR R, B e bR i DOk A
GOKDURRIRGG , S EWIIRTE =, (A M DX T
JREV I, B o DX R ISR (151 2) o W S04 i
RIS —E BOEAE A . FE R AL
FRTEE L4 R IR TR I, S 9 1 s bt )2 S
B TECEL9) B AT Ly s o] Rl 3t 2= B e 46 T
AR IR DX (151 2) , 12 DX 3l T IR DB 8 e e v 284
B K F (18] 12) 0T AL R A R R AR
Mo XTI S R A —E I (B 6)

T JE L A5 T R OK DURRBIE ST A 48 S 0 ol ad

Xof B4 S M A B IE ST, AN AR T il B — i S
TR 4 25 45 T SIS M3 ST RO A5 1, T B TR AT
GOK DU R 7 ) I i HIL ] 45 42 3L 52 36
JIr2 o R DR IR A A 20 A, X i — P e
T LR BLACTR K DURR A A0 e Ay B2 i 5 Bl
I R A AR, D MR P R TR DTN
FERTh ISR A .

VR Y 3 A5 0T b 5T A% JR A1 B AT W B9 R
VER o R BRI T R 3 )2 v it A4 i 7 21 1R
R, DR IR 285 2 A5 B4 T JER R0 T A D0 438 75 TF AR
JZ AR R IR SR sl 35 A R AR Y
RS Bl dikiz CORIEIZ5 R FE IR T
W R R SR T IR M A, B
BYL s BRI RS 3R AIZ BT 1) o W



Wi U5 5 - I VY VDI 3 22 o T TR L S5 R A Bl A

GRS RERTADEZ RIS R TN LS VN R RN
FEXIRTA T , SHEF R A s R

5 4 i

(1) V8 0 i 35052 Il 5 7k SR TE 1 0 U 8
ST 2K E ALY B, 32 4R X g L [R] 52
Wi, FEIE T Rl A —ad AR — AR A Kl X
A BRAR S FOK T8 45 2 M s iR, 2l T 2
R IEIR IS . A SCoe 3 B RS T P91
SR A S AR, 5 5L ORIl S A 9 5 DX TR IR M 5 400 5
R T D TR AR A 45 34> — R IS AL
PP Ay DRI B TR K | TR B AR IR
TR L DRIEE H PR TR IR | TR SRR TR
T P AN R 2 AR IE 9 A U S S

(2) TR It R T /K IR T R 55 3 R I IG
MBS, A2 A T W o S0 A A A R G BT AR AR
FEIE 5 G e B R A5 DR R A 2 P A 5 IR
T L KL SRR R A B AR 5 TRV A
R B2 IR L A2 ok 1) 7 ) 5 TRV UL IR L 5 TR T
RS R e 550 AR T T 2 IR S R A i R Y
ANTRITEAR PRI JERATC

(3) 765 < s 550 52 21 K9 5 A JRa 9 2 o, 34 e DX A
T JES - J5T, I e 90 DX Ay 9B S AR, W 30 2K 1 A5 A
T X I M A — E SO AR o 6 T R M
Rk L R R AT 20 A, AR I RK DR AR
IS AR S R , T ELXT Ml 5 14 e A1 A A ]
(a7 AT, A B TR P VD T S AT 5

& %

(U] 00, SE4 R VR, S5 ol 80 X i b DR asd Rt fr) 45 o)
KSR E BRI 2 R 7 KB Al — B
LY. R Il A, 2015,27(4) :37-46.

(2] Tigse, YR, BRAE, 45 . pa AUkt e 0 s S5O 35 KT
N ZE ], WPEEIR, 2008,30(2) : 70-79.

(3]  SRUGART, AR . B W AR T LRh B D I IS SRR IE 19 BF 5
IR ek =0k ,2017,32(2) :919-926.

(4] BB, REPh, &5, % TR R 55N E
T3 5 S T T IS MO [T). R M 5 Bk Bh 0y o
2012,32(1):43-47.

[5] BEUb BRZESC RS, 25 . [ BRI % A 42 MU 75 (7]
PRI, 2012,31(6) :661-666.

(6] HSLripe, a2y IR BTG , 5 . ST ik o ma e L ik i
BRI PEEEAR . 2012,34(2) : 192-198.

(7] Figoe, EUcR, BRME, 55 . 5 Wb Kbl i S K A5 1Y
DURRIIEL) ], B ARBIAE)E 2007, 17(9) : 1235-1243.

(8] AR, Wwn, 3%, 55 . 1 g Vg T A= AR DT AR A 1) 3
AR T ). T T SR VU 48 M 5T, 2005, 25(2) :91-100.

317

(9] WhAAH, T3 28, XUPR M . R U R A AR TOR A b A i 38 Ak
(4 30 T “E AR R SR LT ] MR (O [ Bk
24R),2004,29(5) : 543-549.

[10]  FEISC, B0k ARAT , 45 . R AL 20 A A s DO AR 5 by i v
M R Bk Bl T2 5[0 . e o 5 26 DU 22 b 5, 2005,
25(2):53-61.

(1] B0k, AR 25A7E e AR 45 00T pe A i Ak 3 3 24 L)
iR — R0 (] R HE 5 T+, 2004, 28(3) ¢
221-227.

(121 W) . R b AL A R A sl [ ] Ve s B 5 50
P £E 15T, 1996, 16(2) : 1-13.

(131 ZRfi A, a2 i . v A L 0 v 0 ) ) 52 1 g 96 48 I B O
[J]. M2 ,2016,36(2) 1 1-5.

[14] Wik, AR, £, 55 . AL IR GoKIY DX b it iR
A UTAE A Sl PR 2R () ] AR OB 5T, 2010, 15(4)
30-34.

[15] i, B, T, 55 . P vD I AR il i Rk ) BRI
i SR 5 () ). MR L2 3E R, 2011,26(5) : 1771~
1778.

[16] i, SRR, T, 5 BURE G OGN B RS IR
DURRFEIELLT ], Wb ot 5 25 DU 2 i 9T, 2012, 32(5) : 13-18.

[17] i, TH, BAmse, 55 AT HOR AR YD A 2R K X
TR P IR HIL) ] A1, 2013,32(3) :16-21.

(18] Mptid, BAdsE , A, 45 TR Bl At B vk K IX AU 1
HuERY AR AE SN 3 A [0 ). R B2 R Jg 2013, 28
(5):2634-2641.

[19] Wi, BARsE, T, % VISR R AR AT
T B i ). WA T, 2014, 19(3) :66-71.

[20] WANG Weiwei, WANG Dawei, SUN Jin, et al. Evolution of
deepwater turbidite bedforms in the Huaguang channel-lobe
transition zone revealed by 3D seismic data in the Qiongdong-
nan Basin, South China Sea[J]. Geomorphology, 2020, 370:
1-15.

[21] A7, ERAR, R, 5 =V IR WA R 5 1Ak
RSP ). I S5 5 DU 2 M 3, 2017, 37(3) - 28-36.

(22]  BRif R T . i Bk B P 4R (M. bt B2 ikt
2010:1-8.

(23] BRSC22,0VR A XUETAT , 5 . BRI I ER b A3 I e
BYIEE ALY ] N2, 2015,35(2) :18-22.

(24] AR, ORSTAS, BRJFERN, 45 . vl [0 S50 A < A P 4R
(M. st b ol ikt , 2010 110-125.

[25] R, B2 JORAR, 45 BURM b L st sl
it e K PR A 3R 5 AR SOGRURAAE [T ). A7 it 5 0T
%,2016,43(4) :521-529.

[26]  WRARNT, B4R ol B, A SRR A e (M. L
H AT T AR, 2012 140-210.

[27] ZE2Eum, W, Rng ), A5 m i AL A TR K it i K G 1
WU B L)) TR, 2010,28(1) :68-75.

[28] SUN Qiliang, WU Shiguo, THOMAS L, et al. Geophysical evi-
dence for cyclic sediment deposition on the southern slope of
Qiongdongnan Basin, South China Sea[]]. Marine geophysi-
cal research, 2011, 32(3): 415-428.

[29]  FERM, RETE, TR, 5F . BUAR M A EHOK E R TR
JEml ()] B, 2015,60:933-943.

(301 Z%md, BAdse, 0 B 55 i TRG/KOKIE Hh AR 45 A i R



318

ARWFTE - AR IEAL ARl DX B GE K KGE [T, Hkk

TR AHT 2021 4F 45 26 % 45 434

Marine letters, 2005, 25(5): 281-292.

PyFAik R, 2012,27(3) : 1020-1025. [40] W, BARse, B4, 45 . DUV R 2 DR W2 1 &

[31] KM, RIE, BB 5 Wil BI RIS 7k R I B A3 A AR 5 P R 2R (T . T AE i b B, 2017, 22
(R 5K 5 URRFAE [ ). TR 3 BT 5 50 MU 28 B BT, 2019, 29 (1):84-88.

(5):65-72. [41] LU Yintao, LUAN Xiwu, Lii Fuliang, et al. Seismic evidence

[32] skif, ST, BAESS, 25 . P b RE 3 K A R 2R and formation mechanism of gas hydrates in the Zhongjian-
G KAy AR ). KA v 5 2%, 2014, 38(4) : 919- nan Basin, western margin of the South China Seal]J ]. Marine
938. and petroleum geology, 2017, 84: 274-288.

[33] BXBHE . PUYDRE R VA TR AR R R A DR 2 gE (D . b [42] SUN Qiliang, WU Shiguo, HOVLAND M, et al. The morphol-
ot P ERRE BT AR BE, 2010 110-116. ogies and genesis of mega—pockmarks near the Xisha Uplift,

[34] Mp¥EdE, BARSE 200 45 VRV g — A B ge i South China Sea[J ]. Marine and petroleum geology, 2011, 28
I hb 20 R I M BT ()], ek B 2= 0k i 2019, 34 (6): 1146-1156.

(6):2526-2532. [43] FRIH AR 5K, 4F . AT BT Ml e A 2 SR 5

[35) BbER. 222 AR 5 . IR VA R VLR e LR 8 O 5 L) . MR
(J]. iRk D% HEkER:,2007,37(6) :771-777. 2014,57(5) :2208-2222.

[36] EigZR, TIEIE, TR, 45 . AR AL I8 3 V5 VR Mk Rl 11 et [44] LU Yintao, LI Wei, WU Shiguo, et al. Morphology, architecture,
WUTR I 19 K B B L P i p s 45 )], DORR 21 and evolutionary processes of the Zhongjian Canyon between
2008,26(1):39-45. two carbonate platforms, South China Sea [J]. Interpretation,

[37] BRE MDA, BRI . RIS — SERs VD BT K A R 2018, 11: 1-14.

FUURRAR ZR AR [T, HBR Bl 24 O B 5 K 2f 22 4R ) [45] KAYENRE, LEE H J. Pleistocene slope instability of gas hy-
2015,40(4):733-743. drate-laden sediment on the Beaufort Sea margin [J]. Marine

[38] WEBB K E, HAMMER O, LEPLAND A, et al. Pockmarks in geotechnology, 1991, 10:125-141.
the inner Oslofjord, N(nway[]]. Geo—Marine letters, 2009, 29 [46] . BEIEVE VT R IR RRYT X A P Bk AL 270 B2 RRT
(2): 111-124. T Bl DA BORRYTIE L I FE (D 1. b 5T« o =R B K

[39] ONDRAS H, OLU K, FOUQUET Y, et al. ROV study of a gi- 2#,2015:59-80.

ant pockmark on the Gabon continental margin [J]. Geo—

mEER

Characteristics and genesis of various seafloor topography

in Xisha sea area, South China Sea
YANG Taotao, LU Fuliang, LU Yintao, WANG Xuefeng, WANG Xin, LI Li, ZHANG Yuanze

Abstract: Xisha sea area is located in the continental slope area of the northwest South China Sea. Controlled by
continental margin tension and strike slip, it has experienced two tectonic evolution stages: faulted period and depression
period. Influenced by Yuedong, Red River, Hainan Island, and Xisha provenances, it fills the continental—transitional—
marine strata. There are many kinds of geological bodies such as volcano, gas chimney, MTC, channel, which give birth to
various types of seafloor topography. Based on abundant 2D and 3D seismic data, 3D visualization and other technologies
are applied to display the seafloor topography of Xisha sea area completely and intuitively. The seafloor is divided into 3
kinds of 3rd—order topography: submarine plain, submarine slope, and trough, which are subdivided into 9 kinds of 4th—
order topography, including abyssal plain, abyssal channel, abyssal honeycomb, abyssal mountain, abyssal crescent,
abyssal cone, abyssal tadpole, abyssal trough, and abyssal zone. Combined with the geological conditions, the main
controlling factors of the formation and distribution of various topographies are analyzed: abyssal plain, abyssal channel,
and abyssal trough are mainly controlled by the tectonic framework in the faulted period and the late sedimentary filling;
abyssal honeycomb is associated with the MTC system; abyssal mountain is caused by volcanic activity, and the bottom
current has transformed it; the abyssal crescent is the product of the erosion of bottom current; abyssal cone, abyssal
tadpole, and abyssal zone are different shapes of submarine pockmarks caused by gas escape. This is helpful to the further
study of the structural characteristics, deep—water sedimentary types and distribution, geological body distribution and
ocean current in Xisha sea area.

Key words: seafloor topography; seismic characteristics; genesis; continental slope; abyssal sea; Xisha sea area; South
China Sea
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