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VR D e 45 1 Ry TR /K IR 2R 4 v o 2 1) 90 I i
HEEE L EREE RIS ESREHEE D K
7 25 4 VEH (Talling et al. »2023, 2024), HIE
ML R B 2%, 232 [l 3 3 3% (Wu Nan et al. ,
2022) K F UL % B i ( Talling et al. ,2013) %
WA (Heezen et al. ,1966) . N (Cacchione et al. ,
2002) LA K v %5 B Bl 424 A it (Canals et al. ,2006;
Wu Nan et al. ,2024) 58 Z F YT 3l )y o #2755 1l .
XS TR R AN AN I 3 T K i i 3k A b A A 58 i
ThAL 5 T A o B4R ol bR R A T
s RG(FARM%,2018), VE MMM £ 5kiZ
T IH VIV e A A Bl AT & A TR R Rl R DT
T DA T 7K Bl 42 Pl 4% 2 & IR OK A (R A,
2019) , JE W 4= BR f K U1 BUAR— IS B3 (Mutti

and Normark, 1991; Talling et al. ,2013; Fildani,
2017) , fHASUE B A9, IS Ik A T8 Ao i A5 3 Y B
oo e 458 552 B0ty 905 A ALl ) v 280 A% i R T T 38 7
X4 BRERAE B 1Y BT kg A8 L (Hage et al. , 2020,
2022; Baker et al. ,2024; Talling et al. ,2024), [d]
I W 5 P i 2 ) 3k 3 7K 3 4 P (RO 28 8 A
HERER % ZRE (Kane et al. ,2020) , F 7 /B
YUB R Y b7 M L (Zhong Guangfa and Peng
Xiaotong, 2020; Yang Yuping et al. ,2024), i &
SR TS RGN Y B SRR . R T
BT R IS e A — B 2 A Tl B A F
%% B & (Kuenen and Migliorini. 1950; Lowe,
1982; Talling et al. ,2023),
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B9 4E X 3k (Harris and Whiteway, 2011; Biihrig
et al. ,2022) o M AN [R) G S A K 3L AT 455 47 I
TR 4 52 31 DX Y 3 s AN A 428 ) o AR 93 A L i
ESE UUBUAR & 09 1 2 1 5T % 20% (Gamboa
et al. ,2012; K FWi5F,2024), JLAEK, B % & 4%
B R TR AR 1 3 25, T 0 e 23 10 3 AR A 3]
T 17 kX {FE (Gamboa and Alves, 2015; Jobe et
al. ,2015; Qin Yongpeng et al. , 2016, 2020; Wu
Nan et al. ,2022) , ARG WA 5 BRFE BE I 0 o A% Al
G =2 . O TR BR A3 ST e 48 5 9 BR EE T ke 48 0 I
(Gamboa et al. ,2012) ;@ A ER 5 S A 5 15 BR
F TSI (Jobe et al. ,2015) ;@ 7 BRA> 7 W 4%
H5ARMEER F T A0 3 (Primez et al. ,2000), It
A, 1 38 A G e 48 1) B B 5 T A B E
TE & 7 dh 55 1 KB 2 55 40 b, 6 I RE | h 35k S5 4 1
TG AN HUAS i By B AR 340 IR 47 0 R 7K B ) R AIE AN
ULFR ¥ 53 47 (Rowan et al. , 2003; Mayall et al. ,
2010; Oluboyo et al., 2014; Howlett et al.,
2021) . TEERME S S AT 5N WA i sh g Ae nl
RE & LB B IA) | i e B 2 B BR a2 5B (Clark and
Cartwright, 2009, 2011, 2012; Bf=%%%,2017), S
UL RGE B AL A A 2 22 4K (Tsmail, 20175 Qin
Yongpeng et al. ,2020) , i £5 e 25 71 It o A2 19 i 28
HAL A 2%

G CAWIFEIRDT T % e A 10 i A v i) Bk
AT A AT RRVRRAE 5 75 5 08 B 45 14 3 #3542 ) T
{18 Wl 2 Y1 3t 3 A AL 7 475 A B o ol i B =2 X ok 2
25K 3l 1 A B i %E & 5 Hr (Qin Yongpeng et
al. ,2020) , X —WFFEA R 2y T R AHCTOR R G
TR SR AT 20 A e B0 . ASBE9R DL 25 7S
TV L EB B ¢ 52 2% £ R BE#E 4 F ) Dorsey-Sounder
WA AR R R 58 X G, T = 4 mR B e A R S
WU KoKk 8l Iy s B or M Jr vk, BAE . © @ g kA e
A 2 i RAE L It 3k 78 K L R IS RE B e 1 s @
H T Chezy 24 2 7 TN A% b it 7K 30 )
S0 N 5 (D) 3 ok by 52 AR AR A R W 2 Y I ok A K ITT
BUAR . AR E & i8R T 3R IR
(1R ) 35 b 3 52 W) T ) e A Y A R 5 K Bl g 2 el iy
BL . O TR B AR ek 23 Y0 i e rh U W ik 5 0
A RRAE SR B T 5 AL LA

1 DX o i

£ P4 A A AL T AL G R P B (A 1), FEER
S I UG T W UK 2 1 2 e 4 4 AL SE A bk

5 L AR e 19 43 2 1L 2 (Pindell and Kennan,
2009) . FERAFLK R i K R BCHE R AT AE
BT RMZERAFEDIOR TEJE Louann $h55, A
e B 5 B9k 2 Bl 2 By Be 28 g 1 9k B Y AL 8 1 B,
RE T E A 8 R GE B 2 A G 3 1R K T
BUPREGE (Bl oy 4= 2R 2200 9l OB R X (Lawal
and Cook, 2025), Hf %% X fif 7 B Mississippi-
Alabama Bl GTARF 9045 29 3 km J5 1Y I 0k 2 1
LR s R O, DL B
2.5~3 km J& 45 87t & 5t DT (Carter et
al. ,2016), H Bt LAk , Mississippi — f Y ¢ 2%
rw) & i B2 R0 L il 3% 2k URR W, B W T — RS [
PR B S A, 10 5i 1 B BT HhE T - T T A B (1) 1 96 IS
UL i #2 (Sylvester et al., 2012), & It ¥ &,
Mississippi-Alabama [ 22 3f 37 417 W 2= md 7 1) 12F 7R
ML 50 km, B IS A R % X R AT #h R
R VAR U 75 | SR I B A DG Y B AR i i TR A
FRAIECE 1b, oo WFIE XN IRK TTBUA & 52 2] 644
WG H4 6. Lovann i A E T NEH T &
AR BN, OB B T A 4 IS RE L R AR Ak AR AR
TE TR AE A 22 ok i R 2 (3 B 4, 2022)
HRXNET T 8 A 1 I ) 38 38 R (A—
H) , JCT00HR 8 3 A7 7 39 B0 R 3, DO JR & 75 /0N R 3 1
TORR 5 Ml 300 T il /s b A% P9 0 22 2 L 559 S SRR AIE L RS
PR R R bR A TS B A B BT R A (AT 1,
¢) . Dorsey-Sounder W4 {4 Z J2& 1% X 38 ¢ ik 35 1) i
WMo . 1 Dorsey (7 52) 4% | Sounder (4R 320) 2 4%
N — /NBLIE 2 20 )i (Portnov et al. ,2020), X =%%
W 2 TE [a] 1 B 7 1] A ik i v B8t 22 S BRI RE (AL
B # C) , I 75 H ] ik 4 Hh I & I B — 35 T ik
A 1b.e) o AR ER K RE 1 73 b 2 8 B K 36 8L
2 1 B P UFAE (Giles and Rowan, 2012), WF 58 X N
AR I RE AT 20 SR Fp R 15 BR ARG BRUS 55 B WSS . ek
T PR Y R R RE CAn IS R C) T340 Ml 2 52 3 4 1k, 0] 3
KB HIREE ) 7 )2 )7 46 R AR RE A KR K T
TR HE R 2 (&1 2b) 5 T BR V8055 A 30 IS RE CAn IS RE
ALB T F) THAR b 22 J5 B8 A5k M 38 7 & IR £6 3h
JE I o S ik RS R A K 3N T TR A HE R R (&
2b~d),

2 WISk

2.1 HMIEABIBEE
AWE 5T I T 8 PH BRI A M b S Mississippi-
Alabama [ # i = 4 i 18] 38 52 2098 L BT 5% X 38 1
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Fig. 1 Geomorphological maps of the Mississippi-Alabama Slope (a) and the Dorsey-Sounder Canyon System (b)

in Northern Gulf of Mexico and regional seismic profile along the continental slope (¢)

2y 1850 km” (&l 2) . 4l T 0] RAEE B R 4 ms,
20 £ 5 06 4% DN 4 A R BE 9 00 R 22,5 m FT 12,5
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B B i R AT, AT IR T PR 5 R IS R R 1 R i G e 7%
RRVIB T, MR B 2 — 4k S ) i) [R] fm #% A 34
Ja B N EMAL L R SEG G i BR 4 #2422 1F

W S 7R B o, L r TE S S R BEORT 7 I BEL AT R (i
W) 7l 5 ) T PP DAL 0 S5 TR ARl 2 . v i

PR R L R 1340 m/s BYKAEEBE(H ., AR5
DL =4k 1 i TR S BE A 38 kN 4 b R AR R T
S5 A e 25 0% 245 R B Bk R K B A b O ik,
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Fig. 2

Geomorphological map of the Dorsey-Sounder Canyon System (a), local seismic profiles across the canyons before,

during and after confluence (b, ¢, d) and 3D view of the confluence morphology (e)

BWATEA A SRR, SCH T ST B RE 1
AR (K] 3a) . B IENZOTE TIWREAL PR
S5 HLA 3K SR B PR A8 3 BT e i G AP R
BRI R AL 45 . B o, DO IS 2 7 B R i TR A
S IER M B A8 2 BOHE 4006 A Ik 4 TR L 2k 5 FL
W, Lh 80 m SRy R R[] BE L Y TR A £ U 26 Ty 1) A1) 4t 1
R TR e R0 Il A B 3 FE /N T 2° R B AT
B 2 25 VO P00 300 2%, DT 3 BB 2 B B8 L T R R 5 TR
PS5 S8, Horh, 585 2 SO W 30 2% (0 7K 7 BB
TR Ry R Tk i 55 7 3L i e i RT3 R 22, T TR EE D)
G5 VR B FOAE T R AR WA T )RR (2R 4
85.2019) o AEF T 20 A L L 3L 1 km AT S
km S RAE ] BE Gl of TH SR Bk AR 5 H AR
(1 LA R 1t Ak ke 2% 25 i B2 (&1 3b) . S5 & 4 T 3h
TR L AR B T R B AR D R
Th JE AV B BN T W A7 R AT S BN e 45 08 A R
B K CPGE A E AR IE . BT K RO P
A28 A Chézy 23 3 (Parker et al. ,1987), ¥E47
T A 7K 7 A AE DTt 100 00 e 4 3 i o 2 v it
i B 7K Bl 25 S COURR W ik B 80 5 S DR 59 B0

FE)
3 WAL Rt 2

3.1 ETHARASEERTLATIERENEE
RE B9 M 7
3.1.1 AXER

P S A R BT X N T TR A R A A 2 22 km,
JKIE 950~1700 m., F& B 1200 ~3000 m, K 55~
235 m (&l 2a, & 4), ZEATE Rl 3B 2 NNW-
SSE FE [ , 7E K I8 1200 m &b, 2 PE MR IE RE A 5%
Wi, A Ja v sl B2 CRAEMRIEE 1 km) i 1. 05 I &2
1. 2. 5E 1 %745 5 NW-SE (] 2a, [ 3a. 18 4), i)
T S 7S WA - 4 3 B Sl 1. 98°, (H 7R 5 > 24 i Ab 3¢
FERFERRKZE 11U B, Hd GO0 THIER A
3, 2 A AL, KT A E 12 km B BEA N BT A4
JRE S BT I Y B 5 AR kA (Hedjnen et al.
2020) ; 245 O AL 1 km, FIFE K 100 m
B MBS S B B 2° 3 2 3T AR A E 70 m IR
Ay (& 2d, [/ 4)

VUL AER A ERICRE A fl B b R AL B i
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¥l 3 Dorsey-Sounder e 2% 4 Z Hiu J22 01 £ )& Pk 15 e 25 8 T B 45 () SR A0 B 28 H s iR 3 50 ik i AR IR (b)
Fig. 3 Dip map and cross-sectional morphology of the Dorsey-Sounder Canyon System (a)

and flowchart of automatic extraction process of canyon morphology (b)
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Fig. 4 Profile of morphological parameters along the thalweg of west tributary canyon in Dorsey-Sounder Canyon System

MRS AL . L ER IR A B, 79030 % 46 Tt B
FLORVEIE 2238 150 mL IR IREEH 125 m B & 235
m, Fi B 4R 7R 2500~3000 m, FE R 1 20 FE & 10
(F 3a, 4, W&HIKRE B I, RG22 110 m,
WIEH 125 m ¥ FE 160 m, 9% & i 2500 m 45 &
1500 m, SR LM 17 5% 13(& 3a, & 4), 4k,
U A H A B ) YA A SR R v AR i TR
FHER R PGIE 2238 100 m, WM 55 m HFE 125
m, TR 25 R 11(F 3a. K 4),
3.1.2 EFRB(RXSLREFEKA)

FE T WA VR BL SR B Wi B % SV A, AR 5T
TN IS 32T e 45 Fh AR Sl 3 K O I I e 43 Be A
B, R SR AR S Y U A ) B E AR 2 21 km,

TKIRFE I J 1000~1700 m (&l 2a), % W4 75 ki 3
S B AC AL VSR R A OE 1], 5 PG S ke 4% 3T F- O
1. TEKIRZY 1300 m b, Z FE AR RE A S2 i, H
JRRAS I (1 km SRAFEE BE) 1 1,05 B F 8 in =
1.6, [ A va-m AR . Bl IS 7R S e 25 A 2R I 3
JERE CAERHT B MR E AL v -F M AR, e 4 AE
JKIR 1700 m Ab Lh 30° e 1 5 74 S 2900 3 (& 2a,
Bl 5) . ZEDIEA 3 RV 75 AR R R (1 km
A5 km) T AR SR A 1 F- 244 il 2 X 3 v TP
S5 AT T I8 s I AR A TR B KL 8 R AR S e 4y
UL G BT S N IS BR (& 2a, [ 5) . BRI
R WIR ARSI BBy 1. 91°, 5 PE Sk Ay
FEAFE T MC 5 We 43 3 BE R 28 0. 91°, i 3 Tk
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Fig. 5 Profile of morphological parameters along the thalweg of main (east tributary and postconfluence)

canyon in Dorsey-Sounder Canyon System

BN B FE IR F) 1. 40° (& 5)

KIS AR C IR B FEM T
FEAE R UR BE RS & 200 m, B8 BF 4EHF F 2000 m DU
T IR LB B2 10, U A AL L e 75 96 i AR 3K
ARUFHY 1000 m ¥/ E 2000 m, B/ T P 32 28 K
Ui i B Z RN (B 3a, B 5) 3 R EEH 70 m MR & 130
m, 5P SIS R AR Y . TS WA kR T R 3K
AR BRIV SV 30 RR AR, SRR SE R YT R & 3000 m,
REEZ) 140 m, Jay ¥ 56 VR L ik 30 (& 3a, B/ 5) . 7E
1820 m /KRAL , ke 43 Uit 4 L I R F B th BUE & &
AR G R BE 0N AR P I 7% 253K 50 m, B
SR A A 3800 mL, WREEIEE 100 m, FETR LIk 30 (&

2a, 3a,8 5),
3.2 ETF Chézy rXE=TMCHR TR MFT A
k=4 )2

FH T VR ) 3 0 75 6 1 10 2 I fR R A
5ty e IR i R A AR Y e TR] A R b SR
R NPT DI IR E S 11 | B/ = e ol A (D) |
IR SRS AR AR B TR TR S S 46
Y Chézy 22 (Parker et al. ,1987) FE4TiHi & K 1
SETEER L DT A 1 TV 3 o R v ok I 0 R TS R b
SR K B g 2Ema N, 38 kg LA g S i K SR
() (R BEL 3 B 3% T3 52w, g 7 1 kg o 8 O Al A

/L\\I‘ :
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U _ RgCHS it P 3B 2R R 2 Ak e A K BRI . T ), e
Ci +C A N TTRR YR R B2 I 28 39 I de = 38 21 0. 8 %65 Bl

AR UL I 58 AR A AR 5T R A B
YR 1,655 g HE S INEE (m/s*) s C Ui R E
SRR (00D S WD AA 1 2 R A K3 Bl Ot H 2
B B B 2O g R A7 0 I £k B (Talling et al.
2023) JUH 0. 204, I B8 it Wk B2 5 e A s 8 T
AR LB C, X A, =C, X A, s H JHRERE
(m) , BV A i R TR 3 5 S SR AR B2 0 1 E U0
Cy Ry iint 5 K ST Ak iy BE 4 R E 2 5 A
0. 072sind (Parker et al. ,1987);Cy NI 5K K
JEE4E 2 B, YL EEl A 0. 002 ~0. 006 (Konsoer et al. ,
2013) , AP FEHL 0. 005,

Y B IR PR B V)R g T &5 A i i Bk 3 0 A =X
AT 25 22 50l LA A 5

t=p,RgCHS

K., FEEAKE R, B 1040 kg/m’ ., ZHEET
DL B oy 19 3K 3l ) E R T ), R R B )
JEE 452 3 45 1) () I 2 R v g AR ORI K 5 T RE
(Konsoer et al. ,2013), X —f&jfb 7K J7 2= B i 4
T AR S H 0 8 5 2 (Leopold and Maddock,
1953)  IFFAE W By 3th it @ H 2R = A & KA R
IR IK B B 5T ¥ 159 2 55 0F (Pirmez and Imran,
2003; Jolly et al. ,2017; Pope et al. ,2022), i
G5B WA TUT L 25 M AR W) Wk B B ls L % 07 s T A
RCA S e AL ) U PR B B0 0% g AR S P T A 00 9 3
Xof ¥R IV 1 35 ) AR AR o X — IR 5 R R SRR R K
T TE T R A 3 DX I8 Can R IS R 1 2l g i A R H
Hb A5 e £ 43R T A B AR AR

Xof I A P L O 1 e S A R B AT i R
5 232 178 R U 35 R O 55 Y P 24 R RS R T ok i 1) 7K B
J12E s AT 3 25 S TR VG SCWRAT 2 i i 48
T BR ek 55 AL ER JICRE A I, e 45 T 25 X6 1 IS R 44 1 R
PR T 58 A 0 0 R R AL L I A T B0 5 S0 i AR R
W PE U 2 0. 106, [m) IR Ry S U AN B I ) 2
B, 535K F) 7.5 m/s F1 500 Pa(lE 6), #LZ
T o AR S A% Y DU A U 2 R 20 BR A IR RE C
B A e 23 [R) R & A= R U1 R LA ok 38 A B ok
ARARRER 0.1 %0 s (H G\ 1T b 0% 3 B 78 Ak 3% B
UL it 385 5 U0 L ) B B A R AL AR A F) 4 m/s
160 Pa(l®l 6), X — 2R, KA IS
R 58 4 W I X 4 25 17 IR TR VR A ) o

W Ah  TE 7 S AL A R 2 1 km f9 mfdig
Qb b e SR I AN B 0 N g T e 2 e

Ji PR U 2 TR 285 100 5 Jan R i A e 9 /) LR B L 3 R
BYY) R 34Ty AR SR SR A . IR S e A A £
JERE F P2 05 Pk S il s # T AR (K 3a) , JR
DURp AR e B 388 i 25 0. 8 %4 [ e 97 3 11 B 7] )i
T BB K ZE 8 m/s Fl 500 Pa, fix &I WU 45 4
A KB (K 2a, 9 3a, 8 6)

33 ETHEABTERRACATRE

JE T WA SRR FUK J) 5 S50 o &= T
454 MR AHRRIE S0 A7, AT 50N W A T4
IR SR AT RN S5 W AR A B . e N AR Fe B AR IR 5
IR AU B S ORR W) 3 A i — 20 R WY, 7 S e 4 1
O A I 55, 11T 2R S 0 A 475 2 e VA 1 3 i 1 3 I
T A 2R PG Sk A TCARUVRR AR 19 6 L 4 B BIF SR K R
VU ST 4% N FE I K i TR T B 7 8, R U0 R B AR R
B N Ta~o) ANAHER SO NI ED
55 54 35K BRAH 5 18 8 TR, 2 o ke 4 B A I T
R 1500 . FHLLZ R S AR S 43 i &R ¥ B8 DR 1 5
() /K 38 FEIRRAE 58 O B B (& 7d~ ), 1 IR 5k 42
i YRR 2 o R A T TR Y 4000 . 33X S I B RR AR
FEWT, 2R S Ay NI ok I T B AR B 2 e T P S e
A DR ST AR S WA R i IX SR 3 Gy Sk
Ao (HAR RS 00 WA 1V IS R RE A7 A6 B
BT AR Y, HEER A L] (17 % ~ 56 %) 55 R Y1
JE TN B0 4 35 B % DDA OC , A BT AR B 5 R Sk Ay
i, X — R I — RS T AR S 4 50 S e
A 0 B AT i Sk, A SRR T BLA
FTEAER,

W A I Ak R YA A 2 B S ] AR Ak T &
AS IR R . BFFT WA L B A P S Ik 73 30 0 o Ui
291 km &b R H A 25 T vh i, 33X 2 b 5 E P AR
T WS F A AL (Best, 1988), HF5T X (1 M 57
G BT P S 4y 5 AR S 4% 52T IX R 3 BLAE
PRASIC R A5 B F 500 mo &b () H 5% 5] 1 A n R )
R0 5 e 23 19 42 P T (B 200, 2 T ax dk
UEHE , 3R AT HEWT 2 S48 7% TP S5 AR S AR 1 IR R
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Fig. 6 Profile of hydrodynamical parameters along the thalwegs of west tributary and main

(east tributary and postconfluence) canyon in Dorsey-Sounder Canyon System
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Fig. 7 Seismic cross-sections cutting through west (a~c) and east (d~{) tributary canyons in Dorsey-Sounder

Canyon System (section locations shown in Fig. 2a)
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Fig. 8 Seismic cross-sections cutting through postconfluence canyon in Dorsey-Sounder Canyon System

(section locations shown in Fig. 2a)
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ASHIEGE I B o RV RE T e 2 (4 VE T 5 306 vh 8 4
BAAMLZAL . WF 58 XN e A i 28 28 IS R ) 32 1)
o BE DR AR AR ARG T R E U B R A (R
JnCE 4,18 5) o 33X —BGRTUA PA T o O )2 AE
FH =TI ¥ v 28 B ek O 7 A 1 BOR BY DI N ) 3 AR
TR TR, BOT DR BE R0 5 0 b AR % B v O
7 BB/ N BTN 3 AR R T e A3 W 3R E HC AR ik g
T4 PR R RE 1R e A v B Y B A2 4K (Jolly et
al. »2017) US4 TET AR G DR 2 R I T 1 9k
JE o AELIE 25 S A0 BIR S P 1 4 o 5 B80Jmy S U AN 5 )
L 86 T Iy J T W R 3 B (&L 4 8T 5 8]
6) . WFFTIE RN, e 43 4= 1l Y1 285568 i K 8l
7S e 7 R g R DG R A I BRAR B UIAOG . X
T BR ek 55 B ER I RE A R B, e 5 A R 08 5T D
S ER VS RE AL 3 1Y) 52 ) 5 TR T 4R 2 BR AL ER IR RE C
H T IS R A 5 A S ) 3 ) A T b A G2 4 B T
AR IR S B A e 23 2 25 7T g 1 A 58 42 S B oy
TR R 2 A R R G R AL T A A R e 132 (L 2b L 8] 3a
K6) . X — IG5 30 w8 A 1E FH T A AL 3 b 55 )
RiAFHEAIM) & . B0, Jolly et al. (2017) {55 %
Y, T AR RE S BLBR T A T b SR AN R E RS
KIE 3 IR ARE I B F B N UV, X 5 AW 5T
W% 1) 1) 45 252 195 R AR 30 S REAE T 1 e 45 2 A5 AR 11E
BA 5k,

AR R RE 1Y) 22 S AR K AR R T BR R B X I A 1Y
LA HEEREN . SRV 1R A T W)
W BLAIC L S B3 500 m &b B 77 7 B 309 e 23 90 i
G K 200, 4 1 B 5 4 B B A0 i 28 B3 1 km
1Y 2L S QAT RE Ry FNE A (8 220 B & RIS RE
A B AR R R AR BB B A 55, L TR M VY K
WA R E TR TR B T e . 5 BO0E Sk A = ok
BEVETH 2 W R T OF B AR F . SR AR
BN RRELIG BRAYER IS RE C M3 AR Sk 45 R A= 28 35
YERT S R B4 Y IR T8 G X 3R BN 2R SR AR IR
FBT EE TR B AR W 2 TV Sk s (B 7, TR
AR EU R AR T 2 1 km FR Sk
B CE 22) , (EF3TE BRI, Jo &8 bt iy JE e mT
DI A e 25T s i % 1Y T 2467 3% (Qin Yongpeng
et al. ,2020), fE Dorsey-Sounder I £ & & v, ikt
LU 28 VY S 45 24 5 O I 3t A BT ) g 2
s S B A TR 28 R VB B b, B A AR LT
SO AT IR BN AH TR BE YU A H T R 55 R VS R 1)
R 15 BRAY I RE 1Y A A% 5 A L S e T RIS RE Y 22 S
Az A X e A5 DT RRAR AL A Y EE S,

5 4hie

AW T = Y R B L 45 B E IR B RS
RSB 57K 3l 1 B O v X 85 P8 R AL EB Dorsey-
Sounder BRAA R FEAT T R G ST, HAAARD) Tk
A A v B 2 AL L K B g 2 e R B R
IE s TR A GBI T 5 0SB b 35 XTIl 2 Y 1 2 1y 4%
AL . WFFE S LR FEEAR

(1) Dorsey-Sounder 43 & 2 14 8L 4 = 1+ 45
HT 2R SR A 55 300 i e A 4 s Y 3 a5 i A
) AR/ 7 I aE S 29 1 km, 000 5 W4 422 0L 1 = 1) Wi
WULR N 58 IR SRR AIE

(2) T IS e A 1 1 0 2 2 A2 3 3k i B AR 3R Y
Fe) 35 1 S50 S 35 B W < A TR A L R R A8 1) £
P BOE A7 R A R L 74 SO 43 Uit 3h i A 7 A8 e
£ I i 2 5 A8 3 ] 3 17 b 06 R 0 R 1 5
PERIE Bt T e 45 ) 4= ol 00 5 BT 0o o o 7 56 42
Yk T R IR A A Sl A s AL B R RE Y
AR R AR 2% S A T I I AR P T R 55 YIS R 1 45
ZET BR B RE 1 1T 0 A

ABIF ST AE T A 7R T R S 4 T VIS ke
AU 2ok AR 1 Bl g A ML B X O 43 A v 4
TR W98 25 3 Ry 4 36 1% 3 DX IR /K e 4 T AR il 2



VF UG 45 < U Y A VI 2o o X VA ) 7 ) S R ST LA B P RE I St A 461 13

A 5 DX 3l v A B AL T B B AR AL TR =
References

Baker M L, Hage S, Talling, P J, Acikalin S, Hilton, R G,
Haghipour N, Ruffell S C, Pope E L, Jacinto R S, Clare M A,
Sahin S. 2024. Globally significant mass of terrestrial organic
carbon efficiently transported by canyon-flushing turbidity
currents. Geology, 52(8): 631~636.

Best J L. 1988. Sediment transport and bed morphology at river
channel confluences. Sedimentology. 35(3): 481~498.

Best J L, Reid 1. 1984. Separation zone at open-channel junctions.
Journal of Hydraulic Engineering, 110(11): 1588~1594.
Biithrig L. H, Colombera L., Patacci M, Mountney N P, McCaffrey
W D. 2022. A global analysis of controls on submarine-canyon

geomorphology. Earth-Science Reviews, 233: 104150.

Cacchione D A, Pratson L. F, Ogston A S. 2002. The shaping of
continental slopes by internal tides. Science, 296(5568) : 724~
7217.

Canals M, Puig P, de Madron X D, Heussner S, Palanques A,
Fabres J. 2006. Flushing submarine canyons. Nature, 444
(7117): 354~357.

Carter R C, Gani M R, Roesler T, Sarwar A K. 2016. Submarine
channel evolution linked to rising salt domes, Gulf of Mexico,
USA. Sedimentary Geology, 342: 237~253.

Chen Liang, Zhao Qianhui, Wang Yingmin, Sun Hongjun, Wan
Qionghua, Tang Wu., Zhao Peng. 2017. Interactions between
submarine channels and salt structures: Examples from the
Lower Congo basin. Acta Sedimentologica Sinica, 35(6): 1197
~1204 (in Chinese with English abstract).

Clark T R, Cartwright J A. 2009. Interactions between submarine
channel systems and deformation in deepwater fold belts:
Examples from the Levant basin, eastern Mediterranean Sea.
Marine and Petroleum Geology, 26(8): 1465~1482.

Clark T R, Cartwright J A. 2011. Key controls on submarine
channel development in structurally active settings. Marine and
Petroleum Geology, 28(7): 1333~1349.

Clark T R, Cartwright J A. 2012. Interactions between coeval
sedimentation and deformation from the Niger delta deepwater
fold belt.  Application of the
geomorphology to continental-slope and base-of-slope systems:

Principles  of  seismic
case studies from seafloor and near-seafloor analogues. SEPM
Special Publication, 243~267.

Deptuck M E, Steffens G S, Barton M, Pirmez C. 2003.
Architecture and evolution of upper fan channel-belts on the
Niger Delta slope and in the Arabian Sea. Marine and
Petroleum Geology, 20(6~8): 649~676.

Fildani A. 2017. Submarine Canyons: A briel review looking
forward. Geology, 45(4): 383~384.

Gamboa D, Alves T M, Cartwright J. 2012. A submarine channel
confluence classification for topographically confined slopes.
Marine and Petroleum Geology, 35(1): 176~189.

Gamboa D, Alves T M. 2015. Spatial and dimensional relationships
of submarine slope architectural elements: A seismic-scale
analysis from the Espirito Santo basin (SE Brazil). Marine and
Petroleum Geology, 64: 43~57.

Ge Zhiyuan, Xu Hongxiang. 2023. Hydraulic and sedimentary
responses of turbidity current to structurally-controlled
topography. Journal of Palaeogeography. 25(5): 1090~ 1117
(in Chinese with English abstract).

Giles K A, Rowan M G. 2012. Concepts in halokinetic-sequence
deformation and stratigraphy. Geological Society, London,
Special Publications, 363(1): 7~31.

Hage S, Galy V V, Cartigny M J B, Acikalin S, Clare M A,
Grocke, D R, Hilton R G, Hunt J E, Lintern D G, McGhee C
A, Parsons D R. 2020. Efficient preservation of young
terrestrial organic carbon in sandy turbidity-current deposits.
Geology, 48(9) . 882~887.

Hage S, Baker M L, Babonneau N, Soulet G, Dennielou B, Jacinto

R S, Hilton R G, Galy V, Baudin F., Rabouille C, Vic C.
2024. How is particulate organic carbon transported through
the river-fed submarine Congo Canyon to the deep sea?.
Biogeosciences, 21(19): 4251~4272.

Harris P T, Whiteway T. 2011. Global distribution of large
submarine canyons: Geomorphic differences between active and
passive continental margins. Marine Geology, 285(1~4): 69~
86.

Heezen B C, Hollister C D, Ruddiman W F. 1966. Shaping of the
continental rise by deep geostrophic contour currents. Science,
152(3721): 502~508.

Hou Yunchao, Fan Tailiang, Li Yifan, Cai Wenjie, Wang Hongyu.,
Liu Longlong, Yin Siqi, Li Dong. 2022. Interactions and
responses between salt structures and deep water gravity flow:
A case study from the Miocene strata in the Sureste basin, Gulf
of Mexico. Acta Sedimentologica Sinica, 40(1): 22~ 33 (in
Chinese with English abstract).

Howard A D. 1994. A detachment-limited model of drainage basin
evolution. Water resources research, 30(7) . 2261~2285.
Howlett D M, Gawthorpe R L., Ge Z, Rotevatn A, Jackson C A L.
2021. Turbidites, topography and tectonics: Evolution of
submarine channel-lobe systems in the salt-influenced Kwanza
basin, offshore Angola. Basin Research, 33(2): 1076 ~1110.

Ismail H. 2017. Confluence of density currents produced by lock-
exchange. Doctoral dissertation of University of South
Carolina.

Jobe Z R, Sylvester Z, Parker A O, Howes N, Slowey N, Pirmez
C. 2015. Rapid adjustment of submarine channel architecture to
changes in sediment supply. Journal of Sedimentary Research,
85(6): 729~753.

Jolly B A, Lonergan L, Whittaker A C. 2016. Growth history of
fault-related folds and interaction with seabed channels in the
toe-thrust region of the deep-water Niger delta. Marine and
Petroleum Geology, 70: 58~76.

Jolly B A, Whittaker A C, Lonergan L. 2017. Quantifying the
geomorphic response of modern submarine channels to actively
growing folds and thrusts, deep-water Niger Delta. GSA
Bulletin, 129(9~10): 1123~1139.

Kane I A, Clare M A, Miramontes E, Wogelius R, Rothwell J J,
Garreau P, Pohl F. 2020. Seafloor microplastic hotspots
controlled by deep-sea circulation. Science, 368(6495): 1140~
1145.

Konsoer K, Zinger J, Parker G. 2013. Bankfull hydraulic geometry
of submarine channels created by turbidity currents: Relations
between bankfull channel characteristics and formative flow
discharge. Journal of Geophysical Research: Earth Surface, 118
(1) 216~228.

Lawal M A, Cook A E. 2025. Gas migration phenomena and
pockmark evolution in a Gulf of Mexico minibasin. Marine and
Petroleum Geology, 173: 107270.

Leopold L B, Maddock T. 1953. The hydraulic geometry of stream
channels and some physiographic implications (Vol. 252). US
Government Printing Office.

Li Lei, Zou Yun, Zhang Peng, Ruan Yu. 2019. Quantitative
analysis of the geometry of sinous submarine channels: a case
from the Rio Muni Basin of Equatorial Guinea. Marine geology
frontiers, 35(10): 23~35 (in Chinese with English abstract).

Lowe D R. 1982. Sediment gravity flows II, depositional models
with special reference to the deposits of high-density turbidity
currents. Journal of Sedimentary Research, 52(1): 279~297.

Mayall M, Lonerga [., Bowman A, James S, Mills K, Primmer T,
Pope D, Rogers L, Skeene R. 2010. The response of turbidite
slope channels to growth-induced seabed topography. AAPG
Bulletin, 94(7): 1011~1030.

Mitchell W H, Whittaker A C, Mayall M, Lonergan L. 202la.
New models for submarine channel deposits on structurally
complex slopes: Examples from The Niger Delta system.
Marine and Petroleum Geology, 129: 105040.

Mitchell W H, Whittaker A C, Mayall M, Lonergan L, Pizzi M.



St

14

2,
¥

http://www. geojournals. cn/dzxb/ch/index. aspx

it
2025 4

2021b. the
deformation and the morphology of submarine channels on the
Basin Research, 33 (1): 186

Quantilying relationship  between structural
Niger Delta continental slope.
~209.

Mitchell W H, Whittaker A C, Mayall M, Lonergan L, Pizzi M.
2022. Quantifying structural controls on submarine channel
architecture and kinematics. GSA Bulletin, 134 (3~4). 928
~940.

Mutti E, Normark W R. 1991. An integrated approach to the study
of turbidite systems. In: Seismic Facies and Sedimentary

Processes of Submarine Fans and Turbidite Systems. New
York: Springer New York.

Oluboyo A P, Gawthorpe R L., Bakke K, Hadler-Jacobsen F. 2014.
Salt tectonic controls on deep-water turbidite depositional
systems: Miocene, southwestern Lower Congo basin, offshore
Angola. Basin Research, 26(4): 597~620.

Parker G, Garcia M, Fukushima Y, Yu W. 1987. Experiments on
turbidity currents over an erodible bed. Journal of Hydraulic
Research, 25(1): 123~147.

Pindell J] L, Kennan L. 20009.

Mexico, Caribbean and northern South America in the mantle

Tectonic evolution of the Gulf of

reference frame: An update. Geological Society, London,
Special Publications, 328(1): 1~55.

Pirmez C, Beaubouef R T, Friedmann S J, Mohrig D C.
Equilibrium profile

2000.

and baselevel in submarine channels:
examples from Late Pleistocene systems and implications for the
architecture of deepwater reservoirs.

Pirmez C, Imran J. 2003. Reconstruction of turbidity currents in
Amazon Channel. Marine and Petroleum Geology, 20(6~8) .
823~849.

Pizzi M, Whittaker A C, Lonergan L, Mayall M, Mitchell W H.
2021. New statistical quantification of the impact of active
deformation on the distribution of
Geology, 49(8): 926~930.

Pope E L, Cartigny M J, Clare M A, Talling P J, Lintern D G,
Vellinga A, Hage S, Acikalin S, Bailey L., Chapplow N, Chen
Ye.
controls sediment flux and runout in turbidity currents. Science
advances, 8(20): eabj3220.

Portnov A, Santra M, Cook A E, Sawyer D E. 2020. The
Jackalope gas hydrate system in the northeastern Gulf of
Mexico. Marine and Petroleum Geology, 111: 261~278.

Qin Yongpeng, Alves T M, Constantine J] A, Gamboa D. 2016.

Quantitative seismic geomorphology of a submarine channel

submarine channels.

2022. First source-to-sink monitoring shows dense head

system in SE Brazil (Espirito Santo basin): Scale comparison
with other submarine channel systems. Marine and Petroleum
Geology, 78: 455~473.

Yongpeng, Alves T M, Constantine ] A, Gamboa D, Wu
Shiguo. 2020. Effect of channel tributaries on the evolution of
SE

Qin
submarine channel confluences ( Espirito Santo basin,
Brazil). GSA Bulletin, 132(1~2): 263~272.

Rowan M G, Lawton T F, Giles K A, Ratliff R A. 2003. Near-salt
deformation in La Popa basin, Mexico, and the northern Gulf of
Mexico: A general model for passive diapirism. AAPG
Bulletin, 87(5): 733~756.

Rowan M G, Giles K A. 2023.
interaction during passive diapirism. AAPG Bulletin, 107(1): 7
~22.

Soutter E L, Bell D, Cumberpatch Z A, Ferguson R A, Spychala Y
T, Kane I A, Eggenhuisen J T. 2021.

confining topography orientation on experimental

Different scales of salt-sediment

The influence of

turbidity
currents and geological implications. Frontiers in Earth Science,
8: 540633.

Sylvester Z, Deptuck M E, Prather B E, Pirmez C, O’byrne C.
2012.

submarine channels in

Seismic stratigraphy of a shelf-edge delta and linked
the
Application of the Principles of seismic geomorphology to

northeastern Gulf of Mexico.

continental-slope and base-of-slope systems: Case studies from

seafloor and near-seafloor  analogues. SEPM  Special

Publication, 31~59.
Talling P J, Paull C K, Piper D J.
sediment density flows

2013.
triggered,

How are subaqueous
their
structure and how does it evolve? Direct observations from

what is internal
monitoring of active flows. Earth-Science Reviews, 125: 244~
287.

Talling P J, Cartigny M J, Pope E, Baker M, Clare M A, Heijnen
M, Hage S, Parsons D R, Simmons S M, Paull C K, Gwiazda
R. 2023. Detailed monitoring reveals the nature of submarine
turbidity currents. Nature Reviews Earth & Environment, 4
(9): 642~658.

Talling P J, Hage S, Baker M L, Bianchi T S, Hilton R G, Maier K
L. 2024. The global turbidity current pump and its implications
for organic carbon cycling. Annual Review of Marine Science,
16(1): 105~133.

Tucker G E, Whipple K X. 2002. Topographic outcomes predicted
by stream erosion models: Sensitivity analysis and intermodel
comparison. Journal of Geophysical Research: Solid Earth, 107
(B9 : ETG-1.

Bai Wu Shiguo. 2018.
progress of turbidity currents and related deep-water bedforms.
Advances in Earth Science, 33(1): 52~ 65 (in Chinese with
English abstract).

Wang Xingxing. 2019.
responses in the Pearl River Canyon, South China Sea. Doctoral

Wang Dawei, Hongxin, The research

Deep-water sedimentary processes and

dissertation of Zhejiang University (in Chinese with English

abstract).
Whittaker A C, Cowie P A, Attal M, Tucker G E, Roberts G P.
2007. Contrasting transient and steady-state rivers crossing

active normal faults: New field observations from the Central
Apennines, Italy. Basin Research, 19(4): 529~556.

Wu Nan, Nugraha H D, Zhong Guangfa, Steventon M J. 2022.
The role of mass-transport complexes in the initiation and
evolution of submarine canyons. Sedimentology. 69(5): 2181
~2202.

Wu Nan. Zhong Guangfa. Niyazi Y, Wang Biwen, Nugraha H D,
Steventon M J. 2024.

cascade into turbidity currents: Insights from high-resolution

Transformation of dense shelf water

geophysical datasets. Earth and Planetary Science Letters, 626
118547.

Yang Yuping. Wang Dawei, Kneller B, Zhong Guangfa. Yu Kaiqi,
Wang Minghan, Xu Jingping. 2024. How does plastic litter

accumulate in submarine canyons? Geophysical Research
Letters, 51(18): €2024GL110767.

Zhang Zihan, Ren Yupeng, Tao Wei, Xu Guohui, Jin Zikun. 2024.
Variations in sediment concentration and velocity after turbidity
current confluence in submarine canyon. Marine Geology &
Quaternary Geology, 44(4): 78 ~87 (in Chinese with English
abstract).

Zhong Guangfa, Peng Xiaotong. 2021. Transport and accumulation
of plastic litter in submarine canyons—The role of gravity
flows. Geology, 49(5): 581~586.

Z % x #t

Mrse, BT, THER, A%, THtfe, Fik, Bs. 2017. 44
1 5 IR K KGE B A2 B F—— DL RIS 25 g 4], DR AR R
35(6): 1197~1204

B, VFES . 2023, MO B A% AL 1 4 AR 04 7K Bl T3 R DU e
T A, 25(5): 1090~1117.

BB, BERTE, E— M, 3OOk, T8, XMk, AR, 24,
2022, ERAL T 5 OK T 7 009 A ELVE A B e PR 7Y BF
Sureste LG A B, VUM, 40(1) . 22~33.

ZEE AR, SR, BrEL. 2019, YRKE ks L AT A& R 4
Hi——LLARIE LA Rio Muni £ b g 6. ¥ 7 Hb BT RG4S, 35
(10); 23~35.

TR, HZEH . RAFE. 2018, MU K& H A 3¢ 09 ¥R K R TE WF 5% iF
J&. HERELFIERE, 33(1): 52~65.

TRA. 2019, FMEBRYL MR A UK TURR AR T B 7. 7 V1K 2%




VF UG 45 < U Y A VI 2o o X VA ) 7 ) S R ST LA B P RE I St A 461 15

L RS bATS J5 UG T, WL B S AR DAL, 44(4): T8
TR AT TG, PR, VDR, BT 2024, MRS IR AR U A ~817.

Quantitative response of turbidity current confluence processes to salt diapirs in
submarine canyons: A case study from the northern Gulf of Mexico continental slope
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Abstract

Submarine canyons are critical conduits for turbidity currents transportingterrigenous sediments into
deep-water environments. Their head regions, often comprising multiple tributary canyons, frequently
experience confluence influenced by geomorphology and hydrodynamic processes. The hydrodynamic
conditions within these confluence zones significantly impact the spatiotemporal evolution of deep-water
depositional systems. While existing research has explored various morphological and depositional features
associated with submarine canyon confluences, the hydrodynamic mechanisms governing confluences under
structural controls, such as salt diapirism, remain poorly understood, particularly lacking quantitative
analyses integrating morphological and hydrodynamic aspects. This study focuses on the Dorsey-Sounder
canyon system in the northern Gulf of Mexico. We integrate 3D seismic data, canyon morphological
recognition and quantitative hydrodynamic assessment to systematically reveal the morphological
evolution, hydrodynamic response characteristics and depositional evolution patterns during canyon
confluence under the control of salt diapirism. The results demonstrate that the present-day main canyon
of the Dorsey-Sounder system consists of an east tributary canyon and a post-confluence canyon. The
confluence point has migrated approximately 1 km southeastward from a scour, resulting in a distinct
trumpet-shaped widening and deepening morphology. Salt diapirs dominantly controlled the confluence
process through three-dimensional mechanisms: planar structural diversion confined canyon pathways and
defined the confluence zone; enhanced vertical confinement promoted canyon incision and erosion; and
differential diapir growth rates governed confluence point migration. This study presents the first
systematic elucidation of the three-dimensional hydrodynamic processes and morphological evolution
mechanisms governing submarine canyon confluences in salt diapir-affected settings. The findings provide
novel practical and theoretical insights for predicting deep-water depositional systems and informing

hydrocarbon exploration in analogous basins.
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