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Fig. 1

End members of planar distribution of submarine canyons related to tectonic deformation
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Fig. 2 A submarine canyon laterally confined by structure relief in the Levant Basin, Eastern Mediterranean Sea

(from reference [27])
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Fig.3 A deflected submarine canyon shown in the root-mean-square amplitude slice

(from reference [35])
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Fig.4 A submarine canyon progressively shifting away from an adjacent growing structure (from reference [35])
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Fig.5 A submarine canyon blocked by a large salt structure (from reference [35])
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Fig. 6 A submarine canyon cutting across a positive structure (from reference [35])



EARYE RV ]

8 S+ A < M I I Sl 0 M R e A 3 AT 25 ) 5 ) 7

GELEORTRG ALY/ M= Ve B s SR G 8 A w1
R G b Fe S 5E R R e 4 A Ui B L Al B DA
Wy B A A AR SR T T AT HE AR T LS S
RO B b o VI Y 3 R P A X AR R A b 0 % 1Y)
{2 0h, kU AR ok BE g B A ok A5 TR R A KT (A
DRI ZERE B 5 — Fp 8 A, Lamb 455%
Toniolo %% 43 il 3 izt 7K #5256 A A 3 53 %
TRV IR S HE AT AL, 4 kU 7E
AR 2 Hb B 7R BT Ab B R K BR Chydraulic
Jump) it A R I SO A 28 A I I SO I U
U A, BT DU DR HE AR, 7
TR AL I b AR 1 BHL RS S0 U OB A R L Y
TR A LT R R R A v 8 DT R A LA R
TERLFRIE . S5 B DORRAE FH A FF 2L ik 17, b
T H TR A e B AL AELATY 2 5 2 4 v U B AT
FERR L T UiE IE M AR B, X IE Hh SR AT B — R R

MAERH (70,

T4 3 A8 T 5t B0 1 X3 [ — 96 JES 02 2% 1) AN
) 300 5 2 T AS [) (1 e 25 35 o G 2R 80 . A v o
WA A e A 1 A R R R TR T[] P )
A I Bl A 1) U 2 R /N LR A B AR S
i 39 DX 388, SRy g U0 2 R s e A5 TR e B 22°03'N &
21°35' N [ 28 Jj 2 . VT % 3 oh RS 408 1 K
B B S5 A 30 5 i A e AR UK R A e
1r) 750 5 4 s R o) 780 5 ol 2% ViR S K R R Al O
FE /N WA 5 R 22 T80 A AIG  Ak A T L e 4 ol i
NI b R N R DA N EILiNE T
BB B2 8 R R R A A . Broucke 21 5
Anderson %5 7T RIS 4 b & PR, g R0,
ZHRMBER R BRI EWELIENE W T LT
Bz TR AIE 5 v T B DA 3k S e 2 T o 1) 2 X3
PR s AR T, & R 1 U0 2 AL IR R A

A

Fri1

> 4> <>
Fr,<1 Fr,>1

Ca) TR0 0 b V) A DV 22 10 S 00 R 358 Tl Sk 321D 5 (o) T TR 5 2 O 1) 1) o 26 0 b Y e 5 ) vl (1 SCAR[32D)
(o) FEIA— i A5 5 7R 3 TR (B SCRR 59 D

7 BhME R AN FE AR

Fig.7 ‘Fill and spill” depositional model for mini-basins on a continental slope

1.6 E=HER

i JEG W A - TR 285 06 ) 3 A T 14 Wi g 32 4% T
E2L ISR OR T (R AT NI RS R Y/ Sl iy
[ 2 [8] /9 56 2 o [A] 0 UM T A8 T 3 R 5 1 I e 4%

T R I8 A 2 A Y O 2R 5 DL R 3 AR B R S
L

TR A A AR I AR TR AT RE 5 1 RS I RS i 47
LYK i TR T RR R 3 A2 T2 SRR S BT IR M
SO A5 1 18 2248 AL o 4% 30 ol 25 SF- T 2 A7 i 1) T2



8 Marine Geology Frontiers ¥ it i {1 ¥

2018 4 12 A

IR ST B 1) AL 3 i A BE0 U RS ek 48 R
3 AR & B I A SBT3 © 2008 A i e
A T A 2 R A U 5 S 8 R R i
i

AT TE 1ol 7 238 5 ) 0 FR ) 38 78 T R 22 (] 1Y
FUABL IR TR S e 43 1 5008 A8 R AR e E BRI &R L T
SE T I e 43 8 il ad # vh A2 A 3 T 3 R e ) A
JELee27.95.360.45.470 g A8 7 B @ % (the rate of
channel development) £ $5 Ik 23 %l 35 08 T U] 12 i
2R ) R AR B T B R Y e 43 OB
HRim TR AR Y R AR L ) i AR T B R 2 N &S
(B AN 2 DA Sy e g 1) i 2l £ 4 B 9 B A2 I 5 2
F R DDA eV S B80T DI W A5 1) T U o A Al
W7 J2 25 A 3 2 S5 B T L e AR E ) AR RN 32 R AR
AR B AR ) D) 2 R AR O F2 . Rz .2
4 3 7 AR A I, A8 3 A HDE L T 3 R Y
Y3 (A] , I kA 1Y 7E 18] 25 5 AR i B LA IO BT
{10 T VG 1 30 0E 285, T R 3 R A 28 A 3 7 [ AR
GO B | B O R T S D O &
J[24:27.35.56,45.47]

U 2% 32 b 55078 TV 5% W) 1) AR B2 L 5 4 3 AR O 7
A (1 T[] 2 55 BRL 0 A B0 R BB A OG0,
ANl ST TE b 5 X e A5 1] B B2 R N L 24 IE
Hb 3 3 B o0 AT DL BORE IS 25 BT oK LA i il
R R0 s e 23 0 1) 22 41 I b 35 e 3] KR
R A B P . A /N B i 3 A O 8 KA
T 1 S5 BHL R B 3o 7 A [ 5000 1 4 PN R
REES U A RV T s A VR T Y A R N NI A £
D = B 81155\ ¥ i< D0 a1 8
S0 BELR 55 IR Jey 35 b T A8 Ak ) i 0 AR A P
. kB B ) B g AU I e 20 Kneller
GO0 TR K A AL S 5 i e Bl AR R A ) 1 B
AR 5 S o) 55 2 BB AUL 22 ol Bt ek ) 26 Y L i S
TR T AR R ) AR G T I I AR 1) AR A
e [F] ke el 2~ T 53 AT AR WA

2 AT T B X T IR e A N S B
A HY R
EEN N S S e AL G

VMR R TN S T A A ) o AR X T R b A
P M 550 2 B A T I P 2 (B O R AT T

202200 A A A i 7 T i 2 AN s T 1) T
R (A5 U IS A 1Y P BRIR S BT BE R A 1R
T 5 BURRAE T ¢ A o2 S Y iR ok 23 TR 3 b 350 T 25
U B =2 8 LIS IO 1) MR B

9 3 [ 2 4 ) v IS e A b B 25 5 DR
PR EER R, 5 R0 R G R e
BN A R E R T IS 5 e A 49 4 ) i 2 1)
By 2 |00t ¥4 7 %) T Cequilibrium profile) &
— S A AR TOBRAE W i SRR
PRVEFH R S 00 08 I ke 7% R 4% HL 2 A
Pl T A 2 — M B MR B RE A B 1) R 3 08
BN o XA )RR S 2R T AR S B A
VLA JEE B LU MR R BV DO RR W R 1 kL AR
ELonosd s TR VP T AR AL TRt 4 DA B A 1
1% 2l 45 A0 F8 D3R AL X5 3 A T A O S A
OO MR R v 8 A ) T B TURR R
Fasg KRB RIAE R R Z W & B TURUE
T IS 23 AL A b, bR AR 5 AR R R A A2
e 3009 A Y\ T 1) g A o

2.1 BWMtEEEREXSBEMEAMRSR
=N 0I5

JERE T AR L T 2 A5 ) 3 0 Bl B0 B P B
JERE K, Ferry S50 X6 i v g the T W5 430 b 1A G
U 2 ok A R R B 5 2 T L b O 38 48 KA DXk
[ N R L e AR ) | B N S e A B i L
LT i e B R SR R B AR AL . M T 3 B
R DX e i I e PR 25 B B e E1 K G (]
8a), Broucke 21 Huyghe 250549 20 91176 K Wil &
7 b R0 B T 2 J0r i A R S B B O v e B ik
TE 28 RO FF R AR Tl R ) 5 SR 1 iR L e 73 K
B B3 K. Wood fil Mige-Spansky™® 7E X} {3
T VG B BE R By RE L € 3R AR R R T IR e A 1R &
BEATWE TG S B o DX Sl 325 46 T INF 30 e 25 3k 35 1)
WA SR . Pirmez 5 EX R E T
J& H IR TA] = A1 I 1Y) 96 G e 2% 36 AT B ST i R B, —
2 5 el B A0 ) — B0 1 T 2 S B0 S M O B R R
KT YR PlURE g 8 5, 78 2 LT I B
T ZR 5 [ Wi J2E 1) AR S 5 ) g A B Y B AR
(knickpoint) , Heinio F1 Davies-** %t J& H /R ] =
11 YN VBRI 0 A T8 A o R 1) B 5 AR S B AT T G
5 1 #8021 K e 45 U 28 J) AR AL 1 4 X S )



EARYE RV ]

Ee mwmais@mfgﬁﬁ;i

_

[ gt
: L JTRITeES

e

T B ()

gt

a

(o 8 WY B R R POR(TY A PR T RN AL ] 9
L 3 e o 4 - A
12: AR S (E L) W B
%
¢, B ()
A 3
(da/dH)<0  (dald)>0 (de/dr)<0
(ds/dHy<0  (ds/dpy>0  (ds/d)<0
Y N )
\ \ ] Y
= T
S e T
- = (% (ds/dx)
T EH® .

Ca) ¥y 3t 17 73 45 5 0 L I 16 R e 43 45 00 N 968 b 550 2 Wit 0 1) 39 2 728 1 R L 5 (o) TR ) ) 49 4655 ) T o o e o
O3 07 3 90553 0 5 T ) gl 48 257 R A2 A 7 T R

8 MIETRS|E BB IR IR A ) 13 4% FE 2 L X Uk 2 P AR b 3R 7 7 B9 R T (48 sk 25])

Fig. 8

TR AL R . R R A G T M B
FE G ORI I B4 DX 48, e L il Gardner S50 A X
ES TR IR0 A Sk o VI kI SR U DN i s I o
T I M 0 A A 7 4 AT ek A A T L 2R
B A JR P IE B AR B L U 5 1] R g O U A
RLORE T AP D 0 s T 0 7 10] b 3 0 9
SR AT R R AR . SR A AR i I
[F) 32 48 KL I 1) il A% . A R AR L IR
58 8 7 Dl /N e A A ) T S T 1) 2 A48 ) TR S S

2.2 BEpMAIE E RN S BR AR FR OB
i

MBI I JBE /N 1) DX S AT R TR D AR R
B . Wood Hil Spansky ™ x4 37 J& 3k 42 B U 1 14
T UG I 2 K 2% R AT 11 3t 78 3t 35 2 23 BT A O B
2 W9 MU AT A T B TR K 7 . DA T 5 Bk 43
P K SR B2 8 . Ferry 4870 5 Clark Hl
Cartwright %7 23 5l B 55 WI2R 4 4 F0 R Hb o
g Levant & b PN I JEE ik 4% K AR 5k & 0 5 19 7
UININOSRE: (B 295 8 AN K (105 5 S NARRL O W R B
W ULRRAE S 5 RARIR A H - 22 W0 i A I
(0 R R e DU R 52 3 1) o AR B (B 8a) . LAk

Geomorphic response of submarine canyons to longitudinal tilting (from reference [25])

Ferry %10 3R % PR, b 1 3k 2 B ek A1) X 38 5 e 11
J R AR — B 8a) o TR 1R 1 K U 5 K
BRAT O . 038 8 TR Va0 1Y DX 8l ke 9 DA v it ) R
TR eVl I B £ AL AR e ol 1
TIURE ) o R LRSS L F B . Pirmez %650 75
XPRE T e H ORI = A Hsh = A F I kb
BETRIK DX 55 74 HBF 7 74 5 i e K PG b it 2 ]
SN AR 22 A DX T RS R A E AT X HE 43 BT R A
SRy s T 35 B A /N ) DX B R AR B 4 A TR ) 5 AR
BE 11 T2 38 e A ) T T8 ) R AR St /K T8 5 5 15 I
2 BORDRE R DU AR 5 857 22 0 R S5 A T B
EHAHE .

2.3 kAT E X E TR 3h A A

ThE R e 2 11 25 Y R 2 i T TR A e DN i ) Dok 25
B 55 0 7% 9 g L 2k BE S Y LU 2 0 A5 T i
B LW I FE (valley slope) 5 WA W TR BAZ N
) TT B 7 Y5 B B 5% K 3B 3 B (channel slope) 2
KA1 VS| D2 = Dt NS A3 B DA Rt 1 572
S b 72 A5 22 b 1K ) 3L L X 4 Bk 22 A T IR Ik
A Bt IV b )2 vty ige 2% i A R AT DU AAL L AR
TR IV 25 1 25 il B2 5 DX S B 2 (R LA A 2 1 oG



10 Marine Geology Frontiers ¥ it i {1 ¥

2018 4 12 A

E%[Z().ZZ.ZS.GB*(W] . Flood *ﬂ Damuth:65] X“J‘ﬁﬁ;{fﬂ

b VR K B b 8 TR U DR A 45 T M 3 S B AT o
WFoE &P, 7E KR KT 3 000 m Ay X 38, , b JE Bk
JEHEFE 0. 4°~2. 0° Z [a] , e 4% 25 il B e 33 B i) 34
Iz i K . Wood Fl Spansky™**! & B P4 E[I B i
BT R R R IE S E A F 0°~12.5° 2
V) 5 A 33— Y T PN TR VS e 2 25 i 8 5 b R I o 52
TEAR DG OC R, DX Sl 3 B K, ol 45 25 oty R K
Deptuck ZE2Y % J& H R ) = £ Y i 3 75 00 55 5
% & 1Y Benin-major B4+ #1753 #, K& BLE 4+
N UFFEAS S TE S R, HUE 3 BN 10° PR
SR Z LY 207, WA 25 B 8 2 /. Clark 4500
XPEE TAFEXIER 16 550 KA 153 Hrilh
X PRSI JEC W 25 T 75 5 Wl 4 1180 2 b R ot R D /N
T 38T 5 38 3] i UG (L J 32 34 /) 2% 06 (X AN [R)
We2r AN E] . Ferry 258700 gl bge 23 25 i B 5 b e
W B 2 B RIEFT IR AGTIE » A ke 4 25l
1) A8 Ak 2 XoF Jr) 3 b 3% B R B (slope gradient) [
M) 7 B i T2 33 8 9 A0 1 1 A8 Ak 38 (O ) 2R i
J7 1R 0 3E Mo T 3 BE A 4 XHE (E 8a) . A4 i
N 1 RS T B 3 st b R B R A R A R X
B, e 4y 42 1l BB J7 38 0, e 4 A9 Al R ek /N (A
Ta) . YA T bii i 04+ 2 07 g 99 55 5835 TR K B
DX S5 b 2 3% 34 ) - A 0 1T S o DR R J) 3 i O B
JEE B R A ) 305 S8 3 /) W 2 ) T - 2 39k ol
N S T A 3 R A N AR L TR A R A
T HE s I R 38 A R BB A e 4 25 i BE A
([ 8b) . Flood 1 Damuth'* 4 x4 1 1o 77 9k 55
of e 5 Ak ik BRAE T 3 — 20 AR 48 IR S
5 i 3 P A A R W A N T 1) S A ) T
I BN . DX M R 3R W K T 3R o T Y 3
JEE S 0ol 7 36 e 25 i R A 49 R AR K e A R il ok
A5 G\ T3 B /0N o pe) Ay T AR R . Y X
FREEHE A 3 R A 75 25 i B R B 4 b T AR TR E
AR Ao R A A i el e 75 25 T Ab R T K i ik
K, FEOB LSRR, X Rl 6 R 5H1 A7
b T35 I 2 ) A 56 AR AR
3 4

) 3 75 s AL 5 W JZ K8 45 LIS R 45 6 IS e
I8 B 5 A 5 A 25 ), AT A ek AR U i

b SR 285 A T T UG e A 1 - THT R A R ek 45 3 2
Byt

AR A 3 78 T 5 T G e 4 22 [ AH B A T 14 45
AR R JER e 25 3] 73 Sy e i IR ol 2RY LR T O g AR
) Tl 2 R R 3 BEL 4 284 5 R 1) 10 % Y 5 B g TT
KA, SEBRHR [R] — i A% 72 S [ FR A AT LR BN
AN R] 1 3t TS A ) — DXl 0 A A6 R [5] B A
T A S AT AE 22 5 . KA R T I [ A5 96 i
W A% 2 7 i 18] 22 18] 19 56 5 5% 28 L [R) DL AR A 1 A2 JE
AR TR e A5 T BT R 2 8] Y LU AE A B 3 A
T B 5 WU A5 22 o DR R 5 T 1 IS Ik 45 - T
I A1 T 25 A 22 T i U AR 322 (] 9 e ke

Fay s A P 5 | i T I 8 e 1 AR A 2 = BT
JEG W A K49 4y 51 T A A R R e A P S L ) O A R
b 55 DA P A 2B i o DTG 5 550 G i A% PR 348
MBS 25 ) VR e IS 48 R O DX = i A
KT WA DRI K 5 T8 ke 101 7K 5 Jay 39 )5
AR G X DUARRAE D o5 4 2 AR T R AR IR 5 ok
PR B KT o Be A b s 51 kS f) M R 390 2 A2 A i
2 B IR WA 25 i AR AL . A S ) RSk
B R 300 . 965 e 45 1) 25 i 52 55 e 2% 9 1) T T
WO AR AR B R OG . A A 3 N D 98 5 N A
e JEG e A 25 o B2 ) 72 e 2 W A A T 1) % £ 1 i
A 0 L

B E 3k

[1] Shepard F P. Submarine Geology[ M]. New York: Harper
&. Row, 1963.

[2] Shepard F P. Submarine canyons[ J]. Earth Science Re-
views, 1972, 8(1). 1-12.

[3] Shepard F P. Submarine canyons: Multiple causes and
long-time persistence[ J]. Aapg Bulletin, 1981, 65(6):
1062-1077.

[4] Nittrouer C A, Wright L D. Transport of particles across
continental shelves[ J]. Reviews of Geophysics, 1994, 32
(1): 85-113.

[5] Harris P T, Whiteway T. Global distribution of large sub-
marine canyons; Geomorphic differences between active and
passive continental margins[J]. Marine Geology, 2011,
285(1): 69-86.

[6] Shepard F P, Dill R F. Submarine canyons and other sea
valleys M. Chicago: Rand McNally &. Co., 1966.

[7] Martin J, Palanques A, Puig P. Composition and variabili-
ty of downward particulate matter fluxes in the Palamos

submarine canyon (NW Mediterranean)[J]. Journal of Ma-



EARYE RV ]

X RN S5 < Y T T 5 X T S e A M 3R T 25 Y R 11

(8]

9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

(191

[20]

rine Systems. 2006, 60(1) . 75-97.

Puig P, Palanques A, Martin J. Contemporary sediment-
transport processes in submarine canyons. [J]. Annual Re-
view of Marine Science, 2014, 6(1); 53-67.
Sparkes R B, Lin I T, Hovius N, et al. Redistribution of
multi-phase particulate organic carbon in a marine shelf and
canyon system during an exceptional river flood: Effects of
Typhoon Morakot on the Gaoping River-Canyon system
[J]. Marine Geology, 2015, 363(1): 191-201.

Liu] T, Hsu R T, Hung J J, et al. From the highest to
the deepest; The Gaoping River-Gaoping Submarine Can-
yon dispersal system[]J]. Earth-Science Reviews, 2016.
153(1): 274-300.

Yoklavich M M, Greene H G, Cailliet G M, et al. Habi-
tat associations of deep-water rockfishes in a submarine
canyon: An example of a natural refuge[J]. Fishery Bul-
letin, 2000, 98(3): 625-641.

Brodeur R D. Habitat-specific distribution of Pacific ocean
perch (Sebastes alutus) in Pribilof Canyon, Bering Sea
[J]. Continental Shelf Research, 2001, 21(3). 207-224.
Leo F C D, Smith C R, Rowden A A, et al. Submarine
canyons: hotspots of benthic biomass and productivity in
the deep sea[ J]. Proceedings Biological Sciences, 2010,
277(1695) . 2783-2792.

Shanmugam G. 50 years of the turbidite paradigm (1950s-
1990s) : deep-water processes and facies models—a critical
perspective[ J]. Marine &. Petroleum Geology, 2000, 17
(2): 285-342.

Posamentier H W, Kolla V. Seismic geomorphology and
stratigraphy of depositional elements in deep-water set-
tings[J]. Journal of Sedimentary Research, 2003, 73(3):
367-388.

Kullenberg B. Remarks on the Grand banks turbidity cur-
rent[J]. Deep Sea Research, 1954, 1(4): 203-210.
Krause D C, White W C, Piper D J W, et al. Turbidity
currents and cable breaks in the western New Britain
Trench[J]. Geological Society of America Bulletin, 1970,
81(7): 2153-2160.

Canals M, Lastras G, Urgeles R, et al. Slope failure dy-
namics and impacts from sea floor and shallow sub-sea
floor geophysical data: case studies from the COSTA pro-
ject[J]. Marine Geology, 2004, 213(1);: 9-72.

Lee H J, Locat J, Desgagnés P, et al. Submarine mass
movements on continental margins[ C] // Nittrouer C A,
Austin J A, Field M E, et al. Continental Margin Sedi-
mentation: From Sediment Transport to Sequence Stratig-
raphy. TAS Spec. Publ., 37. United Kingdom: Blackwell
Publishing, 2007. 213-274.

Pirmez C, Beaubouef R T, Friedmann S J, et al. Equilib-

rium profile and baselevel in submarine channels: Exam-

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

ples from Late Pleistocene systems and implications for the
architecture of deepwater reservoirs| M // Deep-Water
Reservoirs of the World: 20th Annual. 2000, 782-805.
Deptuck M E, Steffens G S, Barton M, et al. Architec-
ture and evolution of upper fan channel-belts on the Niger
Delta slope and in the Arabian Sea[]]. Marine & Petrole-
um Geology, 2003, 20(6): 649-676.

Deptuck M E, Sylvester Z, Pirmez C, et al. Migration-ag-
gradation history and 3-D seismic geomorphology of sub-
marine channels in the Pleistocene Benin-major Canyon,
western Niger Delta slope[ J]. Marine &. Petroleum Geol-
ogy» 2007, 24(6) ; 406-433.

Heinié P, Davies R J. Knickpoint migration in submarine
channels in response to fold growth, western Niger Delta
[J]. Marine & Petroleum Geology, 2007, 24(6): 434-
449.

Broucke O, Temple F, Rouby D, et al. The role of de-
formation processes on the geometry of mud-dominated
turbiditic systems, Oligocene and Lower-Middle Miocene
of the Lower Congo basin (West African Margin) [[J].
Marine & Petroleum Geology, 2004, 21(3): 327-348.
Ferry ] N, Mulder T, Parize O, et al. Concept of equilib-
rium profile in deep-water turbidite system: effects of local
physiographic changes on the nature of sedimentary
process and the geometries of deposits[J]. Geological So-
ciety London Special Publications, 2005, 244 (1). 181-
193.

Gee M ] R, Gawthorpe R L. Submarine channels con-
trolled by salt tectonics: Examples from 3D seismic data
offshore Angola[J]. Marine &. Petroleum Geology, 2006,
23(4); 443-458.

Clark I R, Cartwright J A. Interactions between subma-
rine channel systems and deformation in deepwater fold
belts: Examples from the Levant Basin, Eastern Mediter-
ranean seal J]. Marine &. Petroleum Geology, 2009, 26
(8): 1465-1482.

Cross N E, Cunningham A, Cook R J, et al. Three-di-
mensional seismic geomorphology of a deep-water channel
slope system: the Sequoia field, offshore west Nile Delta,
Egypt[J]. AAPG Bulletin, 2009, 93(8): 1063-1086.
Rowan M G, Weimer P. Salt-sediment interaction, north-
ern Green Canyon and Ewing Bank (offshore Louisiana) ,
northern Gulf of Mexico[ J]. Aapg Bulletin American As-
sociation of Petroleum Geologists, 1998, 82(5): 1055-
1082.

Mallarino G, Beaubouef R T, Droxler A W, et al. Sea
level influence on the nature and timing of a minibasin sed-
imentary fill (northwestern slope of the Gulf of Mexico)
[J]. Aapg Bulletin, 2006, 90(7): 1089-1119.

Winker C D, Booth J R. Sedimentary dynamics of the salt-



12 Marine Geology Frontiers ¥ it i {1 ¥ 2018 4F 12 H
dominated continental slope, Gulf of Mexico: integraton [447 Alexander S M J. Observations on experimental, non-
of observations from the seafloor, near-surface, and deep channelized, high-Concentration turbidity currents and
subsurface[ C]// Sepm. Research Conference. 2000; 1059- variations in deposits around obstacles[ J]. Journal of Sed-
1086. imentary Research, 1994, 64(4): 899-909.

[32] Smith R. Silled sub-basins to connected tortuous corri- [45] Anderson J E, Cartwright J, Drysdall SJ, et al. Controls
dors: sediment distribution systems on topographically on turbidite sand deposition during gravity-driven exten-
complex sub-aqueous slopes[]J]. Geological Society Lon- sion of a passive margin: examples from Miocene sedi-
don Special Publications, 2004, 222(1); 23-43. ments in Block 4, Angola[]J]. Marine &. Petroleum Geol-

[33] Demyttenaere R, Tromp ] P, Ibrahim A, et al. Brunei ogy, 2000, 17(10): 1165-1203.
deep water exploration; from sea floor images and shallow [46] Twichell D C, Roberts D G. Morphology, distribution,
seismic analogues to depositional models in a slope turbi- and development of submarine canyons on the United
dite setting[ M ] // Deep-Water Reservoirs of the World: States Atlantic continental slope between Hudson arid Bal-
20th Annual. 2000: 304-317. timore Canyons[J]. Geology, 1982, 10(8): 408-412.

[34] Huyghe P, Foata M, Deville E, et al. Channel profiles [47] Jolly B A, Lonergan L, Whittaker A C. Growth history
through the active thrust front of the southern Barbados of fault-related folds and interaction with seabed channels
prism[J]. Geology, 2006, 32(5): 429-432. in the toe-thrust region of the deep-water Niger deltal J].

[35] Clark I R, Cartwright J] A. Key controls on submarine Marine & Petroleum Geology, 2016, 70(5): 58-76.
channel development in structurally active settings[]J]. [48] Wood L J, Mize-Spansky K L. Quantitative seismic geo-
Marine & Petroleum Geology, 2011, 28(7): 1333-1349. morphology of a Quaternary leveed-channel system, off-

[36] Mayall M, Lonergan L., Bowman A, et al. The response shore eastern Trinidad and Tobago, northeastern South
of turbidite slope channels to growth-induced seabed to- Americal J]. Aapg Bulletin, 2009, 93(1): 101-125.
pography[ J]. Aapg Bulletin, 2010, 94(7): 1011-1030. [49] Viana A, Figueired A G Jr, Faugeéres J C, et al. The Sao

[37] Satterfield W M, Behrens E W. A Late Quaternary can- Tomé deep-sea turbidite system (Southern Brazil Basin) :
yon/channel system, northwest Gulf of Mexico continen- Cenozoic seismic stratigraphy and sedimentary processes
tal slope[J]. Marine Geology, 1990, 92(1): 51-67. [J]. Aapg Bulletin, 2003, 87(5);: 873-894.

[38] Badalini G, Kneller B, Winker C D. Architecture and [50] Soreghan M J, Scholz C A, Wells ] T. Coarse-grained,
processes in the late pleistocene brazos-trinity turbidite deep-water sedimentation along a border fault margin of
system, Gulf of Mexico continental slope[ M/ Deep-Wa- Lake Malawi, Africa; seismic stratigraphic analysis[ J].
ter Reservoirs of the World: 20th Annual. 2000. Journal of Sedimentary Research, 1999, 69(4) . 832-846.

[39] Beaubouef R T, Friedmann S J. High resolution seismic/ [51] Gupta, Underhill, Sharp, et al. Role of fault interactions
sequence stratigraphic framework for the evolution of in controlling synrift sediment dispersal patterns: Mio-
pleistocene intra slope basins, Western Gulf of Mexico: cene, Abu Alaqa Group, Suez Rift, Sinai, Egypt[J]. Ba-
Depositional Models and Reservoir Analogs[ M ] // Deep- sin Research, 1999, 11(2): 167-189.

Water Reservoirs of the World: 20th Annual. 2000. 40- [52] Ronghe S, Surarat K. Acoustic impedance interpretation
60. for sand distribution adjacent to a rift boundary fault, Su-

[40] Sinclair H D, Tomasso M. Depositional evolution of con- phan Buri Basin, Thailand[J]. Aapg Bulletin, 2002, 86
fined turbidite basins [ J]. Journal of Sedimentary Re- (10): 1753-1771.
search, 2002, 72(4): 451-456. [53] Athmer W, Groenenberg R M, Luthi S M, et al. Relay

[41] Liu C S, Lundberg N, Reed D L, et al. Morphological ramps as pathways for turbidity currents: a study combi-
and seismic characteristics of the Kaoping Submarine Can- ning analogue sandbox experiments and numerical flow
yon[J]. Marine Geology, 1993, 111(1/2): 93-108. simulations[ J]. Sedimentology, 2010, 57(3): 806-823.

[42] Morgan R. Structural controls on the positioning of sub- [547] Kanel A, Mcgee D T, Jobe Z R. Halokinetic effects on
marine channels on the lower slopes of the Niger Delta submarine channel equilibrium profiles and implications for
[J]. Geological Society London Memoirs, 2004, 29(1): facies architecture: conceptual model illustrated with a
45-52. case study from Magnolia Field, Gulf of Mexico[J]. Geo-

[43] Cronin B T. Structurally-controlled deep sea channel cour- logical Society London Special Publications, 2012, 363
ses: examples from the Miocene of southeast Spain and (1) 289-302.
the Alboran Sea, southwest Mediterranean[ ] |. Geological [55] Kane I A, Catterall V, Mccaffrey W D, et al. Submarine

Society London Special Publications, 1995, 94 (1). 115-
135.

channel response to intrabasinal tectonics: The influence

of lateral tilt[J]. Aapg Bulletin, 2010, 94(2): 189-219.



B34k B 12 X RN S5 < Y T T 5 X T S e A M 3R T 25 Y R 13

[56] Haughton P D W. Evolving turbidite systems on a defor- ogy, 2003, 20(6): 901-910.

ming basin floor, Tabernas, SE Spain[J]. Sedimentolo- [63] Wheeler H E. Baselevel, Lithosphere Surface, and Time-

gy, 2010, 47(3): 497-518. Stratigraphy[ J]. Geological Society of America Bulletin,
[57] Bursik M I, Woods A W. The effects of topography on sedi- 1964, 75(7): 599-609.

mentation from particle-laden turbulent density currents[ J]. [64] Samuel A, Kneller B, Raslan S, et al. Prolific deep-ma-

Journal of Sedimentary Research, 2000, 70(1): 53-63. rine slope channels of the Nile Delta, Egypt[J]. Aapg
[58] Lamb M P, Toniolo H, Parker G. Trapping of sustained Bulletin, 2003, 87(4): 541-560.

turbidity currents by intraslope minibasins[J]. Sedimen- [65] Flood R D, Damuth J E. Quantitative characteristics of

tology, 2010, 53(1): 147-160. sinuous distributary channels on the Amazon Deep-Sea
[59] Toniolo H, Lamb M, Parker G. Depositional turbidity Fan[J]. Geological Society of America Bulletin, 1987, 98

currents in diapiric minibasins on the continental slope: (6): 728-738.

formulation and theory[J]. Journal of Sedimentary Re- [66] Clark J D, Kenyon N H, Pickering K T. Quantitative a-

search, 2015, 76(5); 783-797. nalysis of the geometry of submarine channels: Implica-
[60] Kneller B. Beyond the turbidite paradigm: physical mod- tions for the classification of submarine fans[J]. Geology,

els for deposition of turbidites and their implications for 1992, 20(7) . 633.

reservoir prediction[J]. Geological Society London Special [67] Pirmez C, Flood R D. Morphology and structure of Ama-

Publications, 1995, 94(1) . 31-49. zon Channel[C]// Proceedings of the Ocean Drilling Pro-
[61] Gardner T W. Experimental study of knickpoint and lon- gram Initial Reports. 1995, 155, 23-45.

gitudinal profile evolution in cohesive, homogeneous mate- [68] Schumm S A, Khan H R. Experimental study of channel

rial[J]. Geological Society of America Bulletin, 1983, 94 patterns [ J]. Nature, 1971, 233(5319);: 407-409.

(5): 664-672. [69] Wescott. Geomorphic thresholds and complex response of
[62] Kneller B. The influence of flow parameters on turbidite fluvial systems—Some implications for sequence stratigra-

slope channel architecture[J]. Marine & Petroleum Geol- phy[J]. Aapg Bulletin, 1993, 77(7): 1208-1218.

A REVIEW ON GEOMORPHIC RESPONSE OF SUBMARINE
CANYONS TO TECTONIC DEFORMATION

ZHAO Jiabin, ZHONG Guangfa”

(Tongji University, State Key Laboratory of Marine Geology, Shanghai 200092, China)

Abstract: The submarine canyon is one of the most important morphological features on the continen-
tal margin, which acts as major conduits for transporting organic matters and sediments from the con-
tinent and continental shelves into the deep sea. They are significant for the researches of deep-water
gravity flows, global carbon circulation, deep-sea biodiversity, petroleum and gas hydrate exploration
and submarine engineering etc. Submarine canyons commonly occur on continental margins influenced
by tectonic deformation. This paper presents a brief review on the geomorphic responses of submarine
canyons to tectonic deformation. Five end members in terms of planar distribution of submarine can-
yons related to tectonic deformation are summarized, i. e. tectonically confined, diverted, deflected,
blocked, and cutting-across submarine canyons, respectively. The interaction between submarine can-
yons and variations in longitudinal gradient induced by structural deformation is also analyzed. In-
crease in slope gradient may cause enhanced erosion of the gravity flows and the development of knick-
points within the canyons, whereas levees and frontal splays tend to occur as slope gradient decreases.
Channel sinuosity is the dynamic response to the changes in slope gradient.

Key words: submarine canyon; tectonic deformation; geomorphic response; slope gradient; sinuosity;

continental margin



