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Impact of bottom currents in the northern South China Sea on deep-water
depositional systems and their petroleum geological implications

WANG Xingxing, WAN Xing, HE Yunlong, SUN Qiling

[College of Marine Science and Technology, China University of Geosciences (Wuhan) , Wuhan, Hubei 430074, China ]

Abstract: Bottom currents are identified as a significant driving force in the formation and evolution of deep-water
depositional systems, playing an important role in governing the formation, distribution, and physical properties of deep-
water hydrocarbon and natural gas hydrate (NGH) reservoirs. In this study, we conduct a comprehensive analysis of the
sedimentary geology in the northern South China Sea using 2D and 3D seismic data, as well as drilling and log data. The
results indicate that the northern continental margin of the South China Sea exhibits active and diverse effects of deep-
water bottom currents. Bottom-current deposits formed since the Miocene are extensively distributed along this margin.
Influenced by the tectonic framework evolution of marine basins and local topography, these deposits show significant
spatiotemporal differences in their distribution, with the strongest bottom currents identified along the northeastern
continental margin. Bottom currents have played a key role in the formation of critical sedimentary landforms in the
northern South China Sea, including large-scale linear erosional troughs formed during the Early Miocene, the Central
Canyon and migration canyon group that have developed since the Middle Miocene, and the dendritic canyon systems
formed since the Pliocene. The formation and evolution of gravity-flow depositional landforms, such as submarine
canyons and channels, in the northern South China Sea, have significantly modified the continental slope morphology,
thereby controlling the gravity-flow transport pathways and the formation and distribution of turbidite sand bodies. Areas
with strong bottom currents exhibit sandy bottom-current deposits. Furthermore, bottom currents in these areas modify
gravity-flow deposits, with resulting bottom-current reworked sandstones serving as significant deep-water hydrocarbon

and NGH reservoirs. Investigating bottom-current deposits holds great significance for understanding the deep-water
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sedimentary area in the northern South China Sea, and more research efforts should be directed toward the relationships

between paleo-oceanic conditions and tectonic subsidence in the northern South China Sea, as well as the bottom-current

depositional processes under complex topographic conditions and the mechanisms underlying interactions between

bottom and turbidity currents.

Key words: turbidite sandstone, bottom-current reworked sandstone, bottom-current depositional process, interaction

between bottom and turbidity currents, deep-water deposition, deep-water hydrocarbon, northern South China Sea

IR EERE, IA TR, 55 o [ g L SR i K U R (5 0 B H il b SR ST L A 5 R AR b3, 2025, 46(3) - 827-845.

DOI:10. 11743/0gg20250309.

WANG Xingxing, WAN Xing, HE Yunlong, et al. Impact of bottom currents in the northern South China Sea on deep-water depositional systems
and their petroleum geological implications[ J . Oil & Gas Geology,2025,46(3) :827-845. DOI: 10. 11743/0gg20250309.

Wl BAT S 20 ZAE B DIR SN g , Hoh e etk
4 1) A S R AR A7 A B TR UV X R DA
WA ORI 25 A B2 JE 3 . Rz AR
g 7K A ER Y BT A R S VR, TR IR ST P A 7 22 b
AR ROEE ARG TR 2, 0 R RO A i 6 3 37 A TR 7K i
W, T RJEE TR E , L K P —/INRUJE BT TR X2 A B/ T
WA ISR A AT AXHRK DU A T AT
LR SRS AN PSR AL N ) A e = N k2 320
A AR R R IR R PR O IR AR
RN, 38 A DX R R A 19 I AR A - R
DURIA R, FOR 25 5 DUBURIE A9 18 A0 52 45 T i #h 2R R
i JEE R 5 ) BB =25 AR A 5 52 308 B2 i, 30000 Vg 3l 52 21
Hh = A A ) R =N RUBE R TR T, B sCTTCAR B 8%
LR R S R AR . BRI, BEE K S
ANt -z AR R DU B 28 24, 15K
ifi i1 2 DURR IR R R SRR 3 LR i i e 4% A R T
ETTH A WITER B B3R B , 1 15 0
TR AT KIR UK W) 14 25 18] 73 A1 55 P 1k o
o Bilhn, R TR AT AT LAAE S ok s AR
14 FEEIE T, SRR K I BP9 23 ) 3 A6 SIS T TT
DA et s B L DURR A7 Bl i, 1 BT A S (0 o T K i
SRR KRG WA Z R RRGE D Zigse
P A ERVRK I IR A R AOTESE , W58 L e i 5k 4
JIG U A At 2= SRR E AT LLIA R 72 m, R AL BB 2
16.9 %5 L PHRI S8 A IR I OE AV PR S EEZ 94 m,
FLBREE R 35.0 %" Ak FER 3 5 BAE T 52
Wi 1, JE K 3 (LG T 1) 5558 B2 ) 22 e AR AR A, R
AR I ORI Y P 2 TE N -5 A BT 25 55, Horb 3
fi] b4y 2 AR AL S RN RT A D AR “Uinis 5 5
A FIZE R nT DUR GRS 5 5ik 2 7 55
JZ 2B IR, SRR W ROK BT IROT A TR 2 4
St

ULAF A BB IREE SR s, o [ g T AL Rl 2 TR K

Fifi 3 2 ST AR 2 (AN BR VI 11 23 3 A 7 v i %
Ji BRI A ke K T RV B LA 15 V4 T
F0 T JER DB A ML ) v Zi AT - 1) A A R AR 0K
FYALEZ T, HRTE A8 T 64K ARV
I3 AN RIY TSR SK A WB > 2 iy g B L T
BT AN AT 2 P e R DU A
LU 25T, M AR X IRV R T DL S E L
L Y ATHTFE R, BT RL S HAT T2 0 A Y
JER TR ICRR T, g ol e Y1 A i 2 14 o S 2 Wi 4, [
P53 W e T S ) G DORR A N =2 JR A L2 R FE i
UMW | HE 052 W R K A U2 1 B A
AT L SR T AR A 2R IS 7 e T JE AR R K Il U R
TP v HoAT 28 LR i T S H A S g T L
PRI R U AR 28 K BTSN, OB TEATS R R ke
1M, AR S o A B g B R R AR R R OK DU 7
Lo Hs AL B2 i 7 30, 0 5 TROK D T i 2 I - 22
I3 B PR AR 2 T 18 B8 PRLEBR 2%, SR R A pig B
T MRIR KRS PRI AR BERL A

1 DX o 55

A T W AT 7 b DXRASE, i K 1) 30 50 7, G
T AR 24 4 350 x 10° km?, e KK IR HE 1 5 000 mo 7 i
Vb AR BRIV A R A3 A R RIS — Y8R KR I Al B
FIASIL X B AR IR Se 5 407 T Bl P24 (£ 65. 0 ~
33.0 Ma) IS K (33. 0 ~ 15. 5 Ma) LA K3 5K 5 50
F(15. 5 Ma 24 ) S i AL B 28 (181 2) . Z4BART B,
ML A AR P L B A G V0 M A BRI
M B AR R A b b DA R T T 3 (& 1a) o
TRt LIk, 223 ZU ARG 1 A DTREVE FSE R, 65 V5 R 4L
H BRI 2 M 0 B AR R b 55 P e ) g 0 AR
KBS DURREREE > . Bl 5 R T IR 9K A 45 1k, me T
M BRI 1R Sy Je Fir ifg 1 ) FEA = AR B 2 TN o, VAR



o3 FEAF. PERGEICERIE RN

R UURRA 2R B 52 M S G b B 829

FIER)Z K

7K /km

e
RIZK

10 15
7K ifit/°C
__
[ 9] | [l ] [—] [ — > [
WHh LG WSKEMAAEIX TRk AFEREK BEREK  FHIHAE HENLAE iR EK mIEREKICCERRREK 2 ;3

El1 mig At
Fig. 1

SR

Geological setting and the distribution patterns of medium-to-deep water masses in the northern South China Sea
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Fig. 2 Composite stratigraphic column of the continental slope in the northern South China Sea (modified after references [17-19])
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Fig. 3 Typical seismic sections showing bottom-current deposits in the deep-water seamount area (a) and associated, restricted drift deposits
in the Dongsha submarine canyon (b) along the northeastern margin of the South China Sea
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Fig. 4 Typical seismic sections showing erosional landforms (a) and sediment waves (b) subjected to effects of strong bottom currents on

the upper continental slope along the northeastern margin of the South China Sea
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