r

LI R ENE RUTR Y E iz 1912
WE, T, IS, i 8E, T2, T, &

G AL

WE, Tk, IR, s, B, ERE, & W00 T R DO E s AR (T]. DI, 2023, 41(6) :
1755-1767.

PENG Yun, YU Qian, WAN JieYing, et al. Gravity—driven Sediment Flows in the Shallow Water off Central
Jiangsu Coast[]J]. Acta Sedimentologica Sinica, 2023, 41(6): 1755-1767.

AMUSCEEER: (BB K INERIEN W85 2B 0 )

Similar articles recommended (Please use Firefox or IE to view the article)

TPIR 22 Hu v R R AE A ZH 6 B B ) YR U AE b il M B
Sedimentary Characteristics and Petroleum Geological Significance of the Changb Gravity Flow in the Southwest Ordos Basin
DURRZE4. 2020, 38(3): 571-579  https://doi.org/10.14027/j.issn.1000-0550.2019.056

FEEAL TR = W BF g A fL R DR UURVRIE S B AL
Sedimentary Features and Genetic Mechanisms of the Foraminifera—rich Sand Layers in the modern Baiyun Submarine Canyons, Northern

South China Sea
DU 2019, 37(4): 798-811  https://doi.org/10.14027/j.issn.1000-0550.2018.187

WA IR I P B AT Vb = B I DUBURHIE SRR R
Depositional Characteristics and Source to Sink Systems of Gravity Flow of the Third Member of Shahejie Formation in Gudao West Slope
Zone of Zhanhua Sag, Bohai Bay Basin, China

PUB2EH. 2018, 36(3): 542-556  https:/doi.org/10.14027/1.issn.1000-0550.2018.076
S4056 Z b B T G URR OGS SR T AR Ak g e 1 —— DA S B AE S R R s — T B A 6]

Responses of Gravity Flow Deposits to Base—Level Variation in Rift Basin Using a case Study of Lower Tengl Formation in South

Wauliyasitai Sag

VUFRZEA. 2016, 34(3): 487-496  https://doi.org/10.14027/j.cnki.cjxh.2016.03.006
SR TR I

Research Progresses on Hyperpycnal Flow Deposits

DU 2016, 34(3): 452-462  https://doi.org/10.14027/j.cnki.cjxh.2016.03.003


http://cjxb.ac.cn/cn/article/doi/10.14027/j.issn.1000-0550.2023.091
http://cjxb.ac.cn/cn/article/doi/10.14027/j.issn.1000-0550.2023.091
http://cjxb.ac.cn/cn/article/doi/10.14027/j.issn.1000-0550.2023.091
http://cjxb.ac.cn/cn/article/doi/10.14027/j.issn.1000-0550.2019.056
http://cjxb.ac.cn/cn/article/doi/10.14027/j.issn.1000-0550.2018.187
http://cjxb.ac.cn/cn/article/doi/10.14027/j.issn.1000-0550.2018.076
http://cjxb.ac.cn/cn/article/doi/10.14027/j.cnki.cjxb.2016.03.006
http://cjxb.ac.cn/cn/article/doi/10.14027/j.cnki.cjxb.2016.03.003

Fa1E HFoell
20234F 12 H

UL BLAE AR
ACTA SEDIMENTOLOGICA SINICA

Vol.41 No.6
Dec.2023

X E S :1000-0550(2023)06-1755-13
A BEPREERIRMEN RMETIE

CE L, TH,AEA L EET, 23, T REH, 5T
L R M3 SR B Bt 210023

2 ARIRIME 2] VA o R S0, I 200062

3. R R R 2 HI R S TR B BE R 210023

DOI: 10.14027/j.issn.1000-0550.2023.091

 E [HWED GRS R/ s (O TS, 6 M SR A A FEE N . SR, T A R A A AR R
SEI ARSI . H I K WA A R, B RE T L AU f) RIERE o 3 30 4F R, 7E 43R e Rt 42 DX Ul 3] & )
TR TR EASRB A B . 7T AM I A i = | S 3o Hoi s i B A A TR AN 5835 . [ ik 2018 4Rk %, 7EVL IR+
HP T VO TR — AR, S S 8 AU R U AL . [ 53R A VLI B ) 8 Yk e Wk BE VR R 2 A R B S W
Tikmis i A (G5 1 i h BB KORTTER Y TR S VR BRI RUTERIE B, ph s BUR U0 B e R 5 i 4 ) S iy
iSRS VAR S S i = 7 9 R A e A L BRI A% 7 et by O (B8 A [ o A 5 R E A B N TR SR S UM E78 S S 28 3 A b ke
JI—BH R A

KGR FUEIRZE I LA GUR W RS s VLN

FE—EEREN 2E, 5199640 WA TR 12, E-mail: simonpengl36@gmail.com

BEEE TP RIEEZ, E-mail: gianyu.nju@gmail.com
RESES P5I122 XEERERE A

0 55

EIWAR TS ey =R o) T NS R R N N
T FEIPASE K IA% JBE , REAE B ) B Sl B T
iz P K ML SCEENLBR AN TR] Y
KR ZFp A, o B JE I 5 A, AHE
FE R U, 48 B R AN SR e R s
BN, IR SR BT VR R B Bl — P R
GRAHE I, FROR AR 4ERR o is A ML 2 R
T 2 VR A U A A Y ISR DI g o PR, A BT
WHE F B IR AERE , T BRI FE A R A AR D,
TR MR SCHE R 7 R SR 12 B AR W AR 22 1Y) it f ATl
R B R A AR

ot 2 30 4R 8], 75 T S N B VE 22 R Al AR
DXl A BT B VR A i S A R Ve = s B, e
(] B VT 1 g V2 Vi Al i S I Sh b i 2R SE ] Eel
TA] A5 48 it R0 IR Po Y] K TR = A MY B P 22
Waipaoa {R] £ Ffi 481> RIny 24 35 o Il g 2 45 . D%

TR SCHE I VR R 242 s RE s K TR
ab Bl Rt b g T A A R, AR R K
AU AR 2 A DK R R AR R U
FITE R PRI, B S I8 TR R 3L S 1 ) PR e J 242 8
X— i i AR A R

SRIMT, I IR RN S P PR R 2 (B i) i &
A B AR FLRR S R AR B,
XA [ G R, B B A I 37 4l 4 L i o
— H VORI —A B Rk, EAREN, L
F) A O TR W 1y 5 AL 25 N A 1Y) 7K B 7 2 i e
FII DB S AR, A il e D oV o 30 e VA 3
bR G S RN Wi N 3= e ab S TiW = (3 = DR
VIR SN EFR, B K22 9] 35 9.39 m", [ B 1855
AEACIA LS, TEIR AU 4 152 2T — A i 1 27 3] ™
(R0, A2k SR BT RR A AE SR AL U R O AR R [a)
FAHIIZ , VL IR 5 v BT T SR AL T R i 1T
FUAELR " PR, VL3 R rh e e i SR Y

Yo#s B A :2023-06-08; & 1 B #:2023-09-21 5 3 FA B B : 2023-10-24; M £% H kit B 81 : 2023-10-24

EEWE : FAXARPIEEIUH (41076081,42076172) s Y1354 A AR GTIR A S L5 4 G B A7) 0 H (JSZRHYKJ202115) [ Foundation:
National Natural Science Foundation of China, No. 41076081, 42076172; Natural Resources Development Special Funds of Jiangsu Province
(Marine Science and Technology Innovation), No. JSZRHYKJ202115 ]



1756 A

S

414

R ALY/ AN LT ees u s NECYE 7]

Peng et al.®"7E L7518 F P i 1 38, T AN W)
AT S T BN (2019 4FE 2% 2019 FF Rk
12020 FFFK ) , B HE R 2R (KT 15K i
iz ok AR HESE SR W I ) U R A B 0 R R
=2, BRI, Peng et al. SN 31 /8K 5 77370 ) firh &
PUIEA Z2 R, X H 7 i B9 4E 55 F 5 1R ML T
AT . KALSE, il & i Fifs 1k &
JI I HER LR, — B R 5 T S A ST B M SR B
R N VS N1 A S AL 7 T S A PN 5 €77
BT TR i A GERAE IEBLER

Peng et al.™"fHF5T 2 73 AT REA & HE N
AR AT R o Fe T AR R sl AT A
FRIE A BB A S ) Wright er ol "' U3 77 11—
[SEIAR 17 PR O i Sty i oY 151 N 70 =9 0 B A R/ WU
ESCHE 1) 43 AT 14210 3 J2 X i T i BB AU, LA
KoK A SR PIFSE , Wright er al. "' ¥E J1—BH I # R
vz voz L B I S E U Z RAIE . Peng et
al P IREE AT T Peng et al.™H 2020 4F Rk 2= 1 WL £
i, iz FHAE 2020 4Rk Z= 0000 2 19 23 Y I3 i 4,
X Wright et al." 177 1 —BH BRSPS 52
B O B R 5 C, AR AR T A TR AR A R, ) iHE AT T
k. 25 R WoR, C, W K T A5 B 1
0.001~0.006 1) X [ il , Ri, 23 AR 24 Ayl 5
fH0.25. SRT, WA T E SRRV, Ri A —
SE A 0.25, MR AERFLE 0.01 BT, 1 0.25 B /h—4-4L
g S S s AN S AR - S s N BTN UK S N VIR
it %F Wright et al. "I J1—FH A8 b (1) 2 2480
(C, M Ri,) A THAIE

W FEEH M : (1) JBIR 2018 AR AR ZRTE VLI
o TS T Ve OO I 2 7 B R (2) BT
BRI N 10 A Vv = s TR EW RN A AR S I
1EHLEE ; (3) T3 7 i W £ 5, % 8 1 i ik 7 2
Bk, K i ) i ) — B B th SR (C,
Ri, ) AU -

1 W X s

TG DX A T VL3 0 ot v B 2 Vg 3k (&1 1)
1128—1855 4F , B[ 75 700 Z24F By I 1] BL VT Z5 b
T, EE B R DU S T TR AR R
AV (VLR F] 40 m K G VT IR A A e T
B 1855 AR E R ALIF LUS , ORI R &

JIsk /b, 1128—1855 41 phy B Yl iy i 1t >k (1) L AR W) ot
TE R = FA N A7 25w ZUR ARl 6 2R E IR B
I B =AY o AWz AR ik B DR R BT = A YN
AL T B S AU e AR R I VR R 0 R
iz, UL R e A v AR T R R DI
Yrtgs,

TIPS F 5, A58 DR [ R % Bk )
W 21 RS XA VDR B R A TR A ey, B B
Ko F MR R ANE K X, By BN /N, A
XL R 10 m K GRIE N, i B 26 A 2 22 /b Fab
D, FER AT 50.8~133.9 um™',

F 5T X 32 B2 PR I R GE RS2, 43 0k
H I E 0 i Ok B AR T 0 R D
AR5 DX 3R A i 97 2 00 Ry E R H A SE S 2240 T
3.9~5.5 mo U AR O 32T, B K U
1.5 m/s, W5 R Ok A 0 T B85 R o B 3 S b s o
TSR X AR IEC A, RN ALK R EA T
0.007~0.370 m/s, AU 7 ) A SR . 32751
TRV BELEY | A5 DX IR TR A X455 , A R 5
KT 2 m IR 5%

2 WA

2.1 FAm

HF AU FsF 8] A 2018 4F- 11 H 255 7 15,00 43 &
20184F 11 H 295 8 453043, 7 75 8 - A 1. il
sl (S FVL I BB i AR KT R 3 (33.415° N,
120.748° E) , 320 st 457 BF 3T, 95 2 7 1) B A i A
PRANK, T2 BT 3 i 5 1 ) B b A I
YA TR 6 km, EEIKIR/NT 13 m E N,
WA B R YA o UL S 57 B 30T M e Y
FRUBE BT AXS /0N, FF A JE A 21 52 AP KR R 3
201848 H 4 H , TEVLIp it A= B 2k e il /2 4h K
Fe 3 DX, R 22 U SR BE LI 5 T — 4585 5 Hb OB 1)
(& o) , 25 R R, 30+ 5 km, FEKE/NF 12 m
(VIR PN, 5 5 ) Y T A P 30 AR Ak (-
WA KRB WA,

B AR FHJRCBE — IAR R AT, — ARl B A
ZPW AT 20184F-8 H 4 H i 2 (9 15 R I IR MU |-,
SEEKEZ T m(F 1b,¢) . IR =2 EA GENSIE 2
RS K S Fae f A A T LT T
PR AL AR L — RIK SR,
FH KR ] S A7 4 S 0 7K A P 38 Sl ek 3 4515 L



LG ¥ RAF LRI PRI R DU ) s e 1757

120°35'E

120°40'E

120°45'E

120°50'E

33°30' N4

it

At

33720 N-{RS L
05 15 35

N

F33°30'N

F33°25'N

F33°20'N

120°35'E 120°40'E 120°45'E 120°50'E
(©)
—6F
£
-~
—12F
13 ; i ; ;
0 1 2 3 4 5

S/km
BTS00 X s i 1
(a) DXIBEDL , 21 CHETE RTS8 (b) BF ALt AR DL 5 (o)l T2 T 2018 45 8 7 Mk (4125 = M 5 (7 P b v A Rk ) 5 181
(b) oAy BB G0 355 SRR VY 2 R A LT 10 5 1 ] (o) (A AR S AN A Bt b 43531 27 1) TR B FIZK IR 5 W €8 = AT 3 7m = DA i o
Fig.1 Map of observation area
(a) inset showing general setting of the Jiangsu coast, China; the red rectangle denotes the study area; (b) field measurement site; and (c) cross-shore
profile measured by a multibeam survey in August 2018 (dashed line in (b)); the black arrows in (b) denote the positive alongshore and cross -

shore current directions; the abscissa and ordinate in (c) denote distance seaward and water depth; the blue triangle denotes the location of the tripod
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Fig.2 Time-series data during field observation
(a) water depth (h); (b) wind velocities (U, ); (¢) SSCs at 0.1 m, 0.3 m, and 1 m above sea bed (asb); (d) cross-shore velocities at 0.3 m asb (U, ,) and depth-averaged

wind”?

cross-shore velocities of upper water layers (UCU>1.25 m asb); (e) wave orbital velocity (U,) and along-shore velocities at the 0.3 m ash (UM],B); (f) significant wave
height (H)) and wave peak period (Tp); (g) current-induced bed stresses () and wave-induced bed stresses (z,); and (h) bed elevation (h,_); the arrows on the right of
(b) denote U, was south at 3 m* s™'. Positive current speed values denote the offshore and southward alongshore directions; E1 to E8 above the first panel are the
numbers of fluid-mud events; the fluid-mud events occurring at around low water and high water are respectively labeled with yellow and green shaded areas; the start

time was 07:00, November 25, 2018
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Fig.3  Vertical profiles of cross-shore current velocity (U,.) and suspended sediment concentration (SSC)

(a-e) U, profiles of the upper water layers (blue dots) and cross-shore current velocity at 0.3 m asb (U,

0 Ted dot); (£-]) SSC profiles of the near-bottom layers. From left to

right, the first to fifth columns correspond to early flood (ef) tide of E2; early flood (ef) tide of E5; early ebb (ee) tide of E6; late ebb (le) tide of E7; and early ebb (ee) tide

of E8, respectively. Positive current speed denotes the offshore direction
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(a, b) water depth (h) and SSCs at 0.1, 0.3 and 1 m above sea bed (asb); (c,
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ity (U, ). Positive current speeds denote offshore and southward alongshore directions
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Fig.5 Observed time-series of fluid-mud event E7
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Abstract: [Objective] An enhanced understanding of the underlying physical mechanisms governing the dispersal
of terrestrial sediments into the deep ocean, together with their accompanying nutrients and contaminants, has long
been one of the most fundamental components of sediment source-to-sink studies. Over the past three decades, wave-
and current-supported gravity flows (WCSGFs) have been recognized as the predominant physical mechanism respon-
sible for the cross-shelf transport of fine-grained sediment and the morphological evolution of numerous coastal and
continental shelves worldwide. Despite their significant impact, it has continued to be an ongoing challenge to quanti-
fy the transport dynamics of WCSGF's due to their localized, episodic and ephemeral nature. Inadequate in-situ obser-
vations have hindered a comprehensive understanding of the transport processes of WCSGFs.[ Methods ] To address
this gap in knowledge, a field campaign was conducted by deploying an instrumented tripod system from 07:00 h on
November 25, 2018, to 08:30 h on November 29, 2018, off the central Jiangsu coast, China. A cross-shore bathy-
metric profile, obtained from a multibeam echo-sounder survey conducted in August 2018, served as a baseline. The
instrumented tripod system was deployed at a depth of 7.00 m relative to the mean sea level indicated by the cross-
shore bathymetric profile.[ Results ] Analysis of the collected time-series data revealed multiple instances of intermit-
tent high suspended sediment concentration (SSC) values exceeding 5 kg *m™, with durations ranging from 0.25 to
2.75 hours, indicative of fluid mud development. Notably, these fluid-mud events occurred during tidal slack water
and exhibited a thickness of approximately 0.3 m. Vertical SSC gradients became prominent when SSCs reached
around 5 kg *m”, establishing a critical threshold for distinguishing between overlying flow and the near-bed fluid-
mud layer. The presence of anomalously large near-bottom, offshore-directed current velocities coinciding with thin
fluid-mud events unequivocally confirmed the occurrence of WCSGF events. In total, eight fluid-mud events were
identified, of which five gave rise to WCSGF events. The observed WCSGF events were subjected to parameterization
using a buoyancy-friction model, yielding a depth-averaged suspended sediment concentration within the fluid-mud
layer equivalent to an average mass concentration over the bottom meter of the water column.[Conclusion] During
storm events, unconsolidated sediments could be re-suspended by strong wave-induced shear stress, forming a fluid-
mud layer that subsequently moved downslope under the influence of gravity, manifested as WCSGFs. In weak wave
conditions, sediment settling from the overlying fluid during low slack water also had the potential to create a near-
bed fluid-mud layer. When the settling sediment reached a critical excess density, WCSGF initiation ensued. Mainte-
nance of WCSGF's depended on either current-induced bed stress or a combination of wave- and current-induced bed
stress. Importantly, the observed WCSGF events were of short duration and were not observed during peak ebb and
peak flood phases when stronger near-bottom currents prevailed. This suggests that the upward dispersion of bottom
sediment within the near-bed fluid-mud layer contributed to the cessation of WCSGFs. The observed WCSGF events
in the shallow water off the central Jiangsu coast provides yet another case study in support of the use of the classical
theoretical existing buoyancy-friction model.
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