R AL I B B Rl S I R TR B E AR L AT

Btd, P Y
D PR ER R B, B, 266100;
2)  GERMERELE SRR B E M E L%, FH 8, 266100
WARRE: ML A KREA R AR, WRDUR G2 . (ER i
B E BRI ARG FLIC s R B s b, R IR Z B8, 2R MR TR . ASCHE
BT ORI EE s S, M Sedsim A0 B BRGSO TR BEAT BB AL, 74
WHFARE, & BB AR E AT IO A, ORI, b SRR ™ A s A I AE
AT IR R DO E v RIE AR MR DA R A /3 A 7 10km Yo I A, DORRE
SBEV AN R I, Hoas IR RUTAR.
KRB FEILES: R ERG MURDOR: BUE AR,

U (turbidity current) /2 i 2 BE R AR A KSR YE VDK R R B i 3 1
I — AR E 20 (Khripounoff A et al., 2003) o B fEAb 0 bk X 3 755 38
BBE, IR T RAME RIS o« JAME AT ARE , &5 KA BMREE,
191 g 23 BE U DN BE b SR BR AR, AT = A KSR TR (Li W et al.,
2015) o FFFURILEIALER MK B AR Z, ARV P, WINEE R T £
ANEICIE I (LiTetal, 2019) 5 FEERIT ORI T KB HIDORL, 703
RS N I i R AT B A ARA T B AR BRI T KR R B I
FUAE IR BR TR o B A I S 8 338 PR 90 B fih R LA EAT T — 52 AR R
{H B ARBF 7265 5% (Li Hua et al., 2014; Chen D et al., 2016; Sun Q et al., 2018;
Wang Jungin et al., 2019) o JRIRIIBFFREFTIR TR 1R TR S )
R EE LR S, AR E T [ A6 R Rt 7 5 55 AR AU i it A LG ik
B, DR A AR R E 5 T B A, S LR AR R, R A DA
TR, A DATEAT R 1 (R R, 5% T ok 3 P4 A7 L 2 X 5 R i 0 2 B 7
TERIHME S — o ITREAESR, [E] P AR IR AR 9T 2 2 i @ Y B R AT /N

BEE&UE EZFRELSFFIFRIR (2017YFC0306703) %)
TEERIN W6, 5, 1996 454, HhEMG K FIE PR ERRL 2 5 e e S 704, 3 B NS IR St
TR AT 9T . E-mail: 2058184298@qq.com
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FIBLRES (Sequeiros etal., 2009) , HEA 21 e, THENIE AN K RS
W BORMI A AL IR . AT BUEBAUSCA AT R, 1A WOIn 5 R BE T B AN W
B A A FR A AR . E AT E R OO B OB S I IR A A
B, dn—4Ef) pyReef-Core (Salles etal., 2018) , —#kf¥) SEDPAK (Kendall et
al., 1991; Liuetal., 1998) , —4Eff] Sedsim (Cantrell etal., 2015) . ReefSAM
(Barrett& Webster., 2017) %, fELMERITF T, AMTSI T AEIR BEI 7 b ks
JEVTRRRRAE S FLsi AL, FR T R T )3 9 b 2 DU AR A IR R R 22, JR T
— B E ARG (AN i) R BRI AL 4 AR K 45 (Liu Jianliang et al.,
20200 o AEEXMRVIURT 7 = 4E8UEEIN, 53] 7V ERENAIR, Wiy
BT T PRI = RS R 4T (Huang X et al., 2012; Jiang Tao etal., 2005;
Jiang Tao et al., 2014) , HUFLH) = ZERALL 1% SR I FEH R

AR SCAE S T U A i 3 1 A L T S N AR R o A I R, @
Sedsim 1 J AR X0 5 35 i 35 1 JE Yo O ) WL AR I R AN TR P AT BB LA,
TE =4 A FUIRAR 0 7= A SRR URR, A 1 e ¥ b 0 s g SR e Ak R AL 1
P2 5 F1 i FRANGTAR T S SR PR E AR IR AR S
1 Hb BT

RSP NS RES ONIIBUE: S I I UNG T IE A =1 CEIN S BT oeE S i e
TEReAn, A5 IR . mig LR K RY) 900km, 55 AE 130-330km
a4, THARZY 213X 10°%km?, HRAT KB ALAR-BvaIn], 5 A SRR 2E 403G
FE 8. B R S AR LU 3500m AKIRZE /A . LR Bk A
FRALFER A & PR A BRYT 0 23 MR B 7R B 7 Hh = AN BRI R /K DURR 725 b
(B 1) o Bl X A R 5 T S A i T 3 ST AR T RAFIR &
.
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Fig.1 Schematic diagram of northern continental slope of the South China Sea

W FE X IR A EAL T R AL 0 BB B, AL R &, FE AT IR &,
ORI AT R F B 2, AR eI 3 B o % 3 ek e 7 1 e oAb AL AR 1), PGS
BT AAC AR FIE T T 2 MR g8 Z ATTRS 2 (Taylor B et al.,
1983) , Ak FYA T T il a0 S4B HAN BT 20 AR I, 2R SRR 152 T 4R
WA W g R EAE . SR SR IR TR R . SRR S
KFHEIZ BN, BB T IR AR BRI A B IE SR (Xie X et al.,
2006; Lei Chaoetal., 2011) , fEFiSEIA LS B KR TR A 21
REEARAL, B BRI R L B R SR B R iR, AR A AIE 8
SRR . 2 BRI A B — e RS, BRI 5 KA (Ma
Yunetal., 2012; LiuHetal., 2018) . Bk 1) e A bl 4233 37 56 P d )N B
FERBE, KIRZRALA, H 200m MHARIE R 2500m 245, |72 KB A MR
FOH S0 5
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Fig.2 Borehole location diagram

2 BHEANTTIE

W 7T AR M R B 7 IX AR EUY BHI. BH2. BH3 = ANRMEE O
fL, KRS BN 340m. 640m. 840m, HUFEKESr%124 120m, 30m, 21m (&
2) o =AVENLAE AL T B AR R 2 150km, BEK 17-2 fit R R . R AL
FESNRLEE IR, A SR FEA ORI, A LU ED . R abaE 3 R A,
A SRR LD . RO IDAL, LR o RS TURR A ki o« IR N
W U5 PR R SR 1 BRVLANYE AT, S VSR MR 2L AR AL T 3 MUR (Lei
Zhenyu et al., 2016) o ZWFESHT, KIESFLAH I T 2 kB = G808 3 5 1)
WG, I T Z EE, 25 AR AT TR 2 1A 1, A=
MERERT D)2 T 1TV 22 58 20 D RLIS MR /2

AR S} B B Bl A R U . Sedsim AR IEAT BB AL BT . B SRR
B 5 DX KR ML T B A Dy = A S ADL R O A R R SO, el ST AR s iR



F A3 2 v B U PN 05 B R R O R s P 5 AR 3e Manl H T 3
A FBE I PO 42 Rt 2 S TR S L U T o 2 B AN ER K R SEIR o St |, 3
PRSI A E Sedsim IEWURFEA 2k, 325 IR 7E X BoRb Ba gL i
SR R HEAT = BB, AT R T . KR SO 205
VIR R S S, SRR R RGBS, FEX AT T

Sedsim &2 IE BB, HoB O ThRE B 1RIE 3 Al
PR IEE I FE - Sedsim 32 B LAY 143N /12 J7 FE(Navier-Stokes equations) A% 4,
(LRSI ATRA T L. VB S5 B S N ] ) R R e A AR B %, AT 7T
DA 52 I 4 A BRIDTCAR DA A o AL 40 SR v f e — A 28 26 8 0 R 3 Ml
SHEF, A Sedsim AU A IR FN (R AN BE B Z. 2 1280l B S
AL 4 STALE SR A, 2 WK S0 402 B F SRR TR R I ) 0T LA Al
N [ 47 E 22 BRI 22 I [0 H — N8 3, s 7 38 A7 R o O ek
ST s YR SRR I 50 150 5 2 7 U 6 7 e M TBORR B, BV FCHT A 70 2% o
V6 6] % o S5 o 6 TR 48 06 P9 2 26 1) 22 S AR IR — R i AR I 45 R
(Griffiths C M et al., 2001; Huang Xiu., 2012) .
3 TR AT Sk 53 A

BT R4 SHE ], Sedsim ZEMFTRLL EBA RUIFIORR, 54 2012
SEN IR KR SO AT — R B B, R I TE e A R A i N
TRAE = SO I 5 SR A B KA SR 1 45 SRAE TR A B Bl 1L R %
A RAF IS, I BB L RAE % T B SEIGI RI G 17261, BEALE
e O 1) ¥ 5% PAY T B K TS R S PR R, BRAIE T Sedsim o = 2 B (B L
FOMER PE AT AT o Sedsim BB BHUA PRI 2 — 2 I0IF B AR T AZE Py
HEARGNT RIS, BASE Stk U RSF AR A ) 55 4 1% 00 T S
WIBR SN AR AT DL I O R PR AR S AR A DB SR, T LAY S K T
SR T A R i R B AR 5 2

AP IRAIE Sedsim HEALFHE A P AU BB AL i A e R T 4T
P, TERT N KAE LIS I SR8 (R 1 AL, ZELBIBOREESL Sedsim
AL P R R, P 3. BT RO R BN AL, A
S RYIBH, JBAT Sedsim X SLIOBIRHEAT IEHBL, BEIN TR (B 4) .



# 1 W SH (Huang X, et al. 2012)
Table 1 Physical parameters (Huang X, et al. 2012)

IRy (%)

S filk B (min) KR (em) BOKFE (ml/s) HJWE (kg -
il e 4 B i S

Run 1 o 1446 35 41.7 730 0 5.4 29.9 30.4 34.3 9°

Run 2 PR 1446 40 41.7 730 0 5.4 29.9 30.4 34.3 9°

pource_1

0150000

K 3 Sedsim AR AY

Fig.3 Sedsim terrain model

MIBATITIREIIS T B A, an &l 4 Fros R S5 SRR T, = A1 1 R GoP U b
FEPIRE = AN R b, i ye ARt = ek 2 = MmN ar 2, &MY
HIHGIN, BRAIE a TR R AR, S3ET b HHFEE ov d, TERUAS AR
WU, 7o TR IR . AT U S KB A= B HE =5
WP SRS SODTAR F) = AN RTS8 50, 72 = A N BTS00 20 T B B BBOR B e e
R FORAEE AR BIVE T, BT = AN B b ARG - B TAR ) TS 8, (EHT
A INEE— 2T RO R AR s B e = A N AT S A MRS = B
AN B, 5 R0 = A I B AR B it DU  BAUL S5 SR T3S (I 4, abed)
55 EL KAl S5 () P PR SR 25 R AR —FL.
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Fig.4 Sedsim simulation results
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Fig.5 Seismogram profile
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Table 2 Parameter values used in the Sedsim model

source tl (FF) 2 (4B X(m)  Y(m) Vx Vy

Q C %C %M %F %FF
(m/sec) (m/sec)
(m*/sec) (kg/m?)
1 1994.047 1994.24 410 340 0.50 0 4.167 14.34 15.0 50.0 30.0 5.0
2 1995.882 1996.104 420 640 0.50 0 4.167 15.79 15.0 50.0 30.0 5.0
3 1995.877  1996.205 430 840 0.50 0 4.167 10.89 15.0 50.0 30.0 5.0
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WL Sedsim AU 7ML T SIATTIURR AN TS, 1B 8 (ay b) JASEER
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Fig.8 Turbidity current simulates flow process diagram
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g O MY SR0 8 TR 2 ok AR ey IS B L) 7 e 7 M < e e W BB 8
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(2) b LAY, A AT LA Rl A UL TR A0, AR R UF A
MEh S 2, JIUARYIIBOR S, JORRYIRORE AR SE R, FHIN_ B e sl
AR P 52 AN DU 89 R o A 2 T g B Y S ARG R, T PA L IR e
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Fig.9 Turbidity current sedimentary morphology

M ZHR TR A K, WEBORI BEIE A BE TR IR, B Wi iR
52 B GURR DT e B Bt T 3 BE sl o AN AT DU HY S TR i i i 72
W TR A A 17 BT RIS, X — S AT UG H R B T
PRITE BGE BIAR 2 B AR, X5 RO ANEE 745 3 10 45 R —3, HERIE T
RS R IR R AT A7 o Dy T SE g — DR SR SURR AT B LB, R RN 7E It
FUSFE A ST AR B D e b R 52, TR — e FERE MY, I 20 B8 i TOAR 1 0
K= E 520 (Straub K M etal., 2009) , BEE RSN A AIHG 00, JTAECRECK,
HiZ L 1) BWFIERS, WP T R 2 AR A A8 7 A — g SR (Wang
Dawei et al., 2018; He Yunlong etal., 2010) .
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Numerical simulation and analysis of the Turbidity current deposit in Yingqiong continental
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Abstract

A large number of submarine landslides of different scales are developed on the continental
slope of the northern South China Sea, and turbidity current deposits are widely distributed. In the
drilling records and seismic data of Yingqiong continental slope in the northern South China Sea,
it is found that many stratigraphic reversals are mostly caused by turbidity current deposition.
Based on the geological, topographic and stratigraphic data, The Sedsim software is used to carry
out numerical simulation analysis on turbidity current deposition on Yinggiong continental slope

in this paper. The research shows that, the turbidity current deposits on Yingqiong continental



slope are relatively fast in the initial stage, and the deposition is not obvious. The entrainment
caused by hydraulic jump is relatively thick in the gentle zone in the middle and late stages. The
sedimentary topography is counter-current migration, and turbidity current deposits are generally
distributed within the range of 10km, the deposition thickness will decrease with the increase of
flow distance, and layered deposition will occur.

Key words: the northern South China Sea; Yinggiong continental slope; turbidity current

deposition; numerical simulation.



