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Fig. I  Location and tectonic outline of the study area
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Fig.2 Typical seismic interpretation profiles of the study area (profile locations are shown in Fig. 1b)
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Fig.3 Identification characteristics of gravity flow channels in the study area (cited from reference[ 26 J; location of Fig. 3a is shown in Fig. 1b)
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Fig.4 RMS amplitude attribute of S2 and pre S2 paleogeomorphology in the study area (location of Fig. 4 is shown in Fig. 1b)
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Fig.6  Control of triangular faulted anticline on gravity flow channel (profile locations are shown in Fig. 4b)

222 BRWE-RRFEER

W Z U8R RETT R AR 0 iR L4 W= A
RIRRELEA VR TR B S8 8. mrc ik e, i
MRTR F1LF2 BRI 7 858 28 5 (6 B 4 o 22 S (il
T Z AL RARIBTE (1. BRI £ B R 3 Z T
37 3 3 R R AR, T R T BB e o W SR BT )= 1
SN R RS RE A A2 R R AR TR S i
T2 1) T A HR T VR R AR (1] 2c
Kl 5a) . BECHRWTIZ -V RE T RHESC A7 M i (R WT)Z
STDIRE LT ) B AR R E T, ST TR AR 25
E S THRIE (1
223 WHEEEIS

T 3 VA A SR AT AE T ] )2 3
ALY Ry AR SRR AL o 305 vh T2 R B e —
Sy sh A B, e300 oh W= 3 Sh b, R A
FE/INT IR ST 2 g W R A R B2 AR
PEAS BN B 306 o B = B AT R E R R K 3
SRR A JEE A2 5 R 114 AL 306 w22
T 0T T 22 A 1] ) T i R ) v A B A LA/ 22 0
AL, D)2 Y FCIE 7 phy AR 57 K 8 AR U R 2 B
Bo WP SR, AN R ARG Z AL TR
e A AR PO P R e A T e LA AW o R VB =R G|

SRIEES , R IERF T AR RHA A 4

ST 938 w2 F2 76 5 1) T s 8 Fich) i - HA
WU RAIE (B 5h) , B 7R V8 P Rk R 2 4
B AR, B2 G A A A 35 8 )2 7 B 1 4% (1] Sa, 61 7)
52, 380 vh )2 F3 5 AR T2 2 38 S AL,
T 172 105 2 i JBE AR A 55 R R B A T R 0 47
% (K 5a).
224 BRETERER

SR JZ AR W2 E 1 i P AT (HA SR 2R
SUIRULTE G hAS e 1 L1 |SOR S SAEE TS T N AN Y
FEDCHRAR , i TR T 11 8978 04 A 31 g 396
Wiz F2 NS FL_EEL, PN MR A i AR 5
e P JRE Y 22 S (4R BT I €1 AR HE B T 1Y i AR AR Y
AU, BRI Z R (18] 5a, 151 8)

225 EBME

A ) TUTAEE 2 FH R 45 A 1) 30T AL A T 14 306 o O 23
e T AR e R A R B ) O AR R T . DL
AN A5 55 Bl g 75 2 ARL, W 3 e i 22 ) LA LY
(P ——Y " SR AR . ZEBIF ST X P g 3, 2 [m]
LA B 306 vk 2 F3 R FS b4 R B A
TE 2 2Z [ B T U5 NWW—SEE [a] JE A7 1 7 [ ]
(& 5a,1€19) .



28 YEAITI TR 2023 4F 45 28 %% 45 1]

SONSSSS ea 27
(a) 27K LA R 1D (b) 7K &7 DX (H0OK)
e S, S2, BTk B T2 P 3245 300 o 72 0 F D S KGE R B IDTRL TAL TB. TCHSL. S2%F i 14 55 i b 2 S if

BE7 SR E A S N E iR KE B R (i E LA 4b)

Fig.7  Control of reverse fault connection valley on gravity flow channel (profile location is shown in Fig. 4b)
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Fig. 8 Control of tear fault slope on gravity flow channel (profile locations are shown in Fig. 4b)
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Fig.9  Control of strike trough on gravity flow channel (profile location is shown in Fig. 4b)
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Control of thrust—transfer structures on gravity flow channels
in continental slope: a case study of Miocene deep—water depositional
systems in a continental slope, West Africa
LIN Peng

Abstract: Continental slope gravity flow channel is an important part of deep—water source—sink system, and it is also a
critical target of international deep—water oil and gas exploration. The recent exploration of oil and gas has revealed that
the distribution of gravity flow channels is complex in thrust fault zone of continental slope. While the influences of thrust
faults on gravity flow channels have been studied all over the world, few researches have been carried out in terms of
microtopography styles formed under the comprehensive action of thrust—transfer structures and their control on gravity
flow channels. Taking a deep—water study area in West Africa continental slope as an example, this paper applies core,
logging and seismic data comprehensively to clarify the types and genesis of thrust—transfer microtopography and the
control of microtopography on distribution of gravity flow channels.

High-resolution 3D seismic data was employed to investigate the thrust faults and distribution of gravity flow
channel. Thrust fault traces were tracked in seismic profiles based on reflection terminations and offsets. Two stratigraphic
units (S1, S2) were interpreted according to the characteristics of seismic facies and the geometric relationship between
strata and stratigraphic surface. Both S1 and S2 were interpreted to represent the growth strata that was active
synchronously with the thrust faults. Application of RMS amplitude attribute within time windows was done for clearer
images to envisage the location and form of gravity flow channels. Paleogeomorphology maps were made from
stratigraphic thickness and indicated the distribution of gravity flow channels in the study area. Results and conclusions
were as follows: In Miocene, topography of the study area was dominated by arcuate thrust faults and fault—related folds
oriented perpendicular to the continental slope, and the thrust faults were connected by transfer structures. Thrust faults,
which were formed as a result of the gravity sliding, were developed toward the deep water. Two different thrust fault
systems in study area were developed along two detachment surfaces at different depths in the overpressure mudstone,
resulting in different thrust displacements, which was the main reason for the difference in structural style and activity
intensity between the two thrust fault systems. Displacements of two thrust fault systems and difference of the
displacement along the strike of a single thrust fault led to a variety of transfer structures. Controlled by thrust—transfer
structures, five different microtopography styles were summarized from the perspective of genesis: triangular faulted
anticline, tear fault—diapir anticline, reverse fault connection valley, tear fault slope and strike trough. Under the influence
of thrust—transfer microtopography, contemporaneous gravity flow channels showed three plane distribution styles:
diversion, crossing and confinement. Triangular faulted anticline and tear—diapir anticline deflected gravity flow channels
that were developed along continental slope. Reverse fault connection valley and the edge of tear fault slope enabled
gravity flow channels to cross the faults. Strike trough confined gravity flow channels. This study could provide a new
analytical approach for seismic interpretation of gravity flow channel reservoir.

Key words: gravity flow channel; thrust fault; transfer structure; microtopography style; continental slope; West Africa
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