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Sedimentary Model of the Central Submarine Channel .
Evidence from Seismic Sedimentology

QU Yang-yang'*, LI Tao'**, HU Wang-shui'*, ZHANG Yang'~
(1. School of Geosciences, Yangtze University, Wuhan 430100, China; 2. Key Laboratory of Oil and Gas
Resources and Exploration Technology, Ministry of Education, Yangtze University, Jingzhou 434023, China)

[ Abstract] The evolution of submarine channels and their sedimentary units under a million-year scale is related to factors such as
sediment supply, sea-level change, paleotopography and tectonic movements. However, the changing rate of sea level has not been
deeply associated with the type, scale, and sand-body distribution of submarine channels and their surrounding sedimentary units.
Taking the central Oligocene submarine channel in the northern Atlantic basin as an example, based on three-dimensional seismic data
cube, seismic-facies characteristics of submarine channels with their sedimentary units were characterized. 90°-phasing transformation
and stratal slicing techniques were used to depict the planar distribution of submarine channel with sedimentary units. Frequency
spectral decomposition was used to analyze the evolution of sedimentary units and the distribution of sand bodies. The sedimentary
model of submarine channels with changing rate of sea level at a million-year scale was established. The results indicate that from the
early to late Oligocene, a composite system of sandy submarine channel-terminal fan, a composite system of sandy-muddy filled
submarine channel-crevasse fan and a composite system of muddy submarine channel are developed in sequence. The mass transport
deposits are always accompanied. Sedimentary evolution process is mainly controlled by global sea level and can be divided into a slow
sea-level dropping period of early Oligocene, a rapid sea-level rise period of middle Oligocene and a rapid sea-level dropping period of
late Oligocene. The slow sea-level fall is conducive to the transportation of coarse terrestrial clastics through submarine channels into
the oceanic basin, which is an important prerequisite for the formation of sandy submarine channels, terminal fans and large associated
mass transport deposits. Therefore, sand bodies are most developed in the lower Oligocene.
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channel in the northern graben of northern Atlantic
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interpretation of the lower Oligocene strata

3.2.2  PHHGHERRFBHE

HATR SEIR I TR D) s, WIS DX AR R 1t
KB DOKACGETURR &R T A B i iz DR A
Az TRIKKGE B R T 2k 2 ) AU AR A A | 4 B 2
14 km, e KFEREL 1.4 km, BB - —P K,
PR TE A B, T U AT UL SR W i s UK TE AR AR
PR TRFEIL, R AP eI, TRAKOK T AR S AN
R, U R A T /AN R AR Al DR R S ke 1
F, THIFRZT 3 km® BN IR IEED A 40, Pelkdiiis

KB TIRAKKIE G I EB, P& 08 R85 5 8 2
o1, {E 3 35 i B 0A A% 50 AR AR AR 6 DR N, an
F6(a) B 6(b)FTIm,

TR R Wik W RKIE
(b) HETH SRR %

© =R ARIE; ¢ + 7 RN IEIRIE
6 gt Jm M 2 U R M DU~ i B
Fig. 6  Seismic stratal slice and seismic sedimentological

interpretation of the middle Oligocene strata

3.2.3  _L#Gb E AR R

U GEARIE JE YY) R B, I DX R
REGKOKBETORAZR 6 A Sk )iz TR
e, AR HEZ 14 ko, 5P TR E 9 HE A,
BRFEREL 2 km, UBEE b — YK, R4y
TEHRIR 458 7R AKE B AR S e BT SR, R i AN K E
MG L E R B, PUkifiz kK E T KKE

ACER, 1S vk AR B i — 20D, W 7 (a)
K 7(b) i,

3.3 MEEMRMESN

WA TEHG (R) H#ORSE(G) A L#R
HEE(B) PR S MDD 1, mT L B K Kl TR A
AL e, Ul B, 20 A T R
R 5 R 1 LU Bl B /DN, 45 75 R 7 T3

ML www. stae. com. cn



B A 5T R

4962 Science Technology and Engineering

2025,25(12)

EN
*%E/H&Efﬁ ﬁ,bllﬁﬂuﬁ?‘ﬁii Tﬂé%ﬂoﬁ‘
~—
HRIET IR Wik W IRKIE
(b) FHH RV AERRE

© =V FORTHRIE ¢ + 7 RN IEIRIR
K7 LE#rE st m M 2 U0 R AR DO S i R
Fig. 7 Seismic stratal slice and seismic sedimentological

interpretation of the upper Oligocene strata

FURUB B K, SR T 2 e o | % 1 B Az
TURL WIS X GEAR UK & T 10 TR 7K 7K 38 - A ity
EATRZR AU TSR K /K T8 -k 11 1A 22 R ot
TRIKAGE R 2R RIK 7K B DT Z2 7K GE K B N 5 )5
PIE R, MARZ WAL E, E 8(a) K 8(b)
Fim

WL flE 22 Hz AR £ 4K (R) (29 Hz T
BHRAR (G) F1 35 Hz i M B0 44 (B) ¥ 07 AR 41k it
JEMEYI A, T LAY MG K K 8 TR &R Y D 1A 43
AR GANES S R N AV S OR = i R R @
AN SRR R E D A A L, Bl A R R Y A
TRE R TR AL S TR B, E 9 (a) (&1 9(b)
iR, VIR BoR, Wi g ab A FE A E TIHKK
T A B L T AR S Hod, 2 He ik
332 B Pl A R T B B8 TR K K I A R i B
T HR B B8 TR K K 38 A i 34 5 AR iR W A 58 D
HIEERK,

(o) WO ARIBUR RGBT IREE
T LGB " o e
) eSS A
R, :

(b) WG R X R

B8 W L TR AR & R M D) Fr RN = TURR = e A
Fig. 8 Blending seismic stratal slice and seismic sedimentological

interpretation of the Oligocene strata

4 FIRKKEITRER

BORRY ORI R, % T4 3 AH 0 A2 #Y #¢
B R Rl 2 BE RS 9T 0 R K DT RR B 8 T T A Ak
XHARKKIE 9 5 R M R, ARYE Haq 4Bk
t ARt £k, F R IR0 DOk 4 kil 1 i
2173 YOI S T R e AR R R I 4 BR VT
GEE T K, A i 4x Bk TP T BT AR
4 BRI 1T DR B (1T 10) P S L i
DR G BB B, e A A B DR AT AR T 1 2 10
G sk i 7L B (2 YT N (P e o N B (63354
SN IEETT 1) 1T A% B0 BL T - T T R ) R 4
PesE T REARI G = f IR 75 BE A A DUAR Wy i i TR
JK K 38 38 i 1K 2 R A R RIS IR
KK IE N ST AR G OURR TR R H . LR
2 DR M o8 e 9 A RS G DU AR B A i A T
LA 53 Sy i i 1 S TR 2% 1 T A B0 | e o R I
TP v R b T S0 R R A 9 S PR R
R
4.1 BiitisTFEEE TS

TR I TR T R Rl 2R % = A UL
BIAMETE R | B 2% 2 GE MR KK TE AR R U145

ML www. stae. com. cn



2025,25(12)

HPERE , 25 P R KRB DU 20 R M RE DUR S A 4963

LR A BT O A S ) S o TR K K i 6
FEHORIEEH IR BRI A A b . [, 7

it

TGP 8
#a ﬁQ‘!ﬂ e

(b) M3 G KR W 2 TR

P9 T SER )7 AR e a8 1 TR 45 240 5 R i s
Fig. 9 RMS stratal slice and blending RMS stratal

slice of the Oligocene strata

DI AN B W RGOSR, 11 0 R ) 2 5 |4 Al
Bl 2 % = ff N B8 AL e i 0 it 3L R LA T 8 1 Xk
ARG, LRI IE B0 53 B 330 e B A A
R I BASGZ TR, ANk 10 (a) B
4.2 HEETit e T E RE B

HR BT T 90 S TR L T 9 S T T e
B RT3 % = I By IR A 2 O A 1 ol R
N, SIS e i KO B s A B, oE IR
JKKE (4 JF ) o e /b, TR A g O R e R
I, B2 R TR AR B A Rl L
/A R R, T8 TP 9 ok i 2% 2 K T O i O A ) 2
BEBLIE /N LSS DR 11 B, 7K T8 30 i 4 o 050 400 e
JB& W) SRR K R AR DR A SE B, DR Bl 2R
AW BT, AR E TE R 3 i
AUE i DORT TS I < £ = B O
FH R I TE R BE N SE A B, P 10 (b)
BiR
4.3  RBRERHRIL ST RE TR

SRR T T PR o, 9 - T IR 2 il
S T AR X i 2R i = A Y AR
) g R AN 5 ) A% 73 B, P A 2 [ i = Hs 4 ot
HEATRIK KB B RERL A AR5 27080, D14 LA
FEHARE IR A B W I, >4 I SR - TP TN i
UGN TMTSAL 7 Bie s SRS T AT B S i ST 2
M2l EAh, i T KR A T, TR KK
TEARRARZEY R, A 10 () FTR

T%ﬁﬁ:llﬁl;%
%
il
E
1t
th
il
i
1t
I
il
i
1t
(] [ 1l Il B B ]
BiZR=f¥  KME/AROE BIUKERE  IREKE K Wik WiRKIE

B10 LR PU ATt e KK B TR

Fig. 10 Sedimentary model of the central Oligocene submarine channel in northern Atlantic
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