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Fig.1 Regional location of the Congo Fan Basin
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Fig.2 Tectonic background and lithologic column diagram of the Congo Fan Basin

SRR F SQ1JE ALIA SB1 2 4E #2249 40 Ma 1A
AT il L AT DL 4 Ma B93b)Z BRI FEAIF ST IX 1%
ST B IA Jy T MDA TN A e A, ER
S h—oRARIE . AR AR 1 RIS S AR, A
12 GRINH R Vi kA8 IE , Bim 2 by s
T TR 2 R o

= RJZ R SQ2 JiE B SB2, FLRIAE R 24 23.8 Ma,
Sk T G RV BT e 4y ST . 2% 5 T R B I
e—rhi gtk h—iR IR , 75 240 m] WL B 2 -
A, ST R Z AR AR IE . GRIMI i 2 7 % A
DL H R RIE S8 I I 2 2 s

=Y SQ3 IS B SB3 N R BTG R sy
SRy AL, AR 29 15.1 Ma, 1% AT 7EHL 2 )
1] R BAAE— P L — A K —P AR
AL ULEH B A KT PRSI, 2 28 R ) R Bk
HIEL s 76 GRI 28 - 0 28 A8 1, S DA b
IR R RIE 8T, B2 N R A&
IS (B AR Lk

ST SQ4 I AL SB4 A A S A
GLih) oy B, S AR 298 10.5 Ma.o 3% 5 10 78 HU=
PRI R A P —RE S PR IR RAE , )5

FR AT LK B AR PREAE , T 32 12 A A T sk ]
BIG . CRIFFEhZAr iz Az L RN FR R L
VIAEAETE , 2 T st — s (B T 2 ol

=RJZIF SQS5 JE AL SBS B g S FEg s
TR IR E AN A T, AR 200 5.3 Ma, 27
TS AR | = e 2 R PR IR , ST R T LR R M
VA IR = o R -8 =S 2 B i 151
XEE /NI T OISz T GRIMF4k 2 &
B, h—BRIENTeS , Fiiz Lk BREEND
UL GRM I M2 500K o GROFN HaL BEL 3R 0 = iy
LRAE R B AR
2.2 IR 5!

FRYEF O I R GER) WIS B A R K T
FUARZ U AL HG M BUKGE IR SR ST
BT, Herpph BUK B A5 KT8 AR UTRL D 5 sl e 5
PR IB R TR ATE G B TR AR (K1 4) .

1) PhEKIE

KB FARTOR AL M BERE A O Rk i 5%
X b BUK TE i 2 e R4, KGE FE R ) b — i 2
M b-c-d-b-c T EHE , b7 B SRR, IEHRZ LUK
ANE, D ULBRA , NEZ LR —R b A L H



54 O KRR AR K U R R P 1449

C-S23t
2] 4{ -

[ s F§

R

s

HE

O sy o dmpukit FFlmzrnm = =w2rrm  _Skm_ e

Fe s

HER |
B
WL

P32 B 20 2 e 3l 23 O 5 B O H— M 7= ) 1 e B (2 8 UL IAT 1)

Fig.3 Sequence division scheme and log-seismic profile interpretation of the Congo Fan Basin (see Fig.1 for the location)
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Fig.4 Identification of sedimentary units for the deep-water sedimentary system in the Congo Fan Basin
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Fig.5 Seismic facies interpretation of a composite channel in the upper Middle Miocene

(see Figsl and 6 for the profile location)
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Fig.6  RMS slices of a composite channel in the upper Middle Miocene (Location is shown in Fig.1)

(a) Erosion period: development of low-curvature channel; (b, ¢) filling period: overlaying delivery of high curvature channel; (d, e) overflow period: the waterway was

filled by mud and levee deposits; and (f) dying period: the composite channel dies and migrates to the southwest
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Fig.7 Channel width-depth ratio statistics and morphological characteristics of the sedimentary system

seismic presence of turbidity channels at positions A, B, C, D, D3, and E is shown in Fig.3
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AGEFRE, M KRBT RC @mdbie &t s e R AR, 2800 J5 i i S 72 5 8

Fo MIRFIZRIARAZ 201 Sl Koty S e 2 AR
ALY —R 2R ) oA

4 ZHEEHIEH

4.1 PBhiR bR
WIS B 7 7 v i3 B 7 5K IX 37 ER A T B A

J T ZRER Y 65 B, He 5 1) R SE R RIS R T 2R —
AT LT rfal WL, £ AR i 22 26 IR W ROE 1
o PN PR O RE R T TORR, B R R A, HLok
WA SZ W SR A Ty AR, 2 ALV PG 28R 20 A

[ P 2 P DX, PR REARE I, il A A b B
AR KB 2 TR TR, 80 TR BT e
S AT VR R IR AT LA 5 K A v RS



il

54 O KRR AR K U R R P 1455

bl S I NI WA SN =R g N R S TER U B 2
WA EIH, SRR N (& 7,C3~D3 Bt ) .

A /KIE B RTEA B EAS S, ) i %
IR FESAr 28 KB AR 7%, TR BE S AT 1Y ok
HETN-MEEdT. M 58 6/KE
FENEAS A2 8] B XTI DG 28 7 IR fad 22 b A 6 1
T O i DI SR Bt Bl e e — DX B b PO 8 i 2415 AR
RMS J& P &, Szl 1 IRZK EAR 43 A 5 iy i 5 =2 ) 7
KF, AT WL ARUKTE F BT T, B4 5
FE R S WA BEE AT SR B F

P FRAED 5 14 i ) 28 52 K A BB 52 T T
e AR AR K AR e B B a0 e . 8L
A FER R T JC ) — AT S5 AR R AT =2 TR 1Y 5C
R, 2 PR Bl B B R AR A P AR . T
BRI B AT A, B AR T8 ] T4 o B
BT R R E BELR IR, R B i B A B TR,
JE R U T R YR BUKE 0 R R A S
ARG KARBE AR 55 L 008 W) B R A AR, DR R
BB IX . A 15/06 X BT & 3 T
AR IZ W T A R BB

Babonneau et al."*8 15 X B AL KIS0 (4 A 5% &
I, o FRUKE - A 15 Bt 3B P 38 88 78 A 7™ X
>4 i e 3 2 SR 14 DR i S SR et/ ) (i3 3 32 il 2k
S PRUEARL )", R ACTE (Y i 3R 23 S SR R, AR
KB BIHEAR I I, 52 G /K TE TFA6 73 I, 38 ROR &
IOZ TR K A= 12 B 23 X Y AR TR K K GE
SRR R3] AL SR,

X AR RS AT b i ik (22 5 TR ek 2ok

e

S
f ionr

T, BT ATE A A A ™, 2238 15 R 2 4
A BRAR B g b B 1 T TR B, ARy
IV A X 5 2% 1 i 3 b B e s DT RR R I o R R
“JR PR R Ok Rl R IR E BT e BB
S5 VU BRIV SR B — VAR R B) & 7 A Bty g
FEWE B R B Joe YR TIVE R . WISR Bl 2
Wi R4 R ER A4 3 T 15 11 22 B3R 7[RI TR S8 TR RN 2R
SRR R EER
42 R HS

T R I R 2 OB R B PR k5 A8 i 5 DL
S, Hp A VG A B R S OB B, & B RAR
AHE RN ZNEERE GKGE ., WA A2
(E2) AT LUK B, IR A 25 A P I L3 R A8 Ak,
A3 R AT R A AT o SR AR AR
i BT K

1) P B TR R 28 = R GOKTURUA RIRME T
YR SERT

PUAERG S AE 25 By B B T IR T, 7
) & 2 20 Santonian-Maastrichtian # , #1464 357 th:—
M Rt . XA DX BR K T 5 e K Y 2 B
T —HriE BB E BETE . Lavier et al. "3 3 717K
TRIRIE 2B, 2 BE P DX DA B T 24 Ma JF 4R PR P
ThARTHE 260 m, 2 A AT BRI (16 Ma) #5371 H K
A BTN T S e R R R A R B
2L F R ET 138500 m(E12) . izt
H PG E i 2% F #0E S LA B o] DL UTER P (sediment
waves) K , MM G PHAERGEZ M BETH B o8t LIk —
HAREZRS . Wopth it SR BT IR Y X

BLO ISR e 23t b rb ol 48 — 4 (3D) M7 Jim 4 ™

Fig.9 Three-dimensional (3D) seismic attribute map of the Upper Miocene in the Congo Fan Basin™



1456 A

5434

i e e i OB

%Um)‘b
] (7]
L ey F i — W)z AR
A
| [0 O B
)3 EAE— TR — TRk Ak

TR

AR

BI10 R B £ b ok R R K 7 -5 Ja v A g 2 A A58 X 1A

Fig.10  Turbidite system development and local structural distribution model of the Congo Fan Basin

BARES TR 2 1 BORE Kt 5% 1) T ] AR5 R
fiE o 3K YR F6 TS ol = 74 el i 2 5 R O I R 2
S, NBUKIE A AL AEEREE IR T 3R AR
R NS 2= L A TR ITE [ e i AN b X = DA
(R e ] o O SRR Lm0 i 2 P e g A P 38
A AE BTt A9 Burdigalian 31, YC 5 B T3 R A IR
HBTH Tortonian 1™, Walgenwitz et al. P38 1 #4
SEAE BRI UESE 1 T N 23 R0 22 BRI o
IRETt o PR Rl DR 22 4 A R TR AR -3 ol
KU R AR T FE e (i, R 467+
PR A A AR KL A S B R T A R
PR UURR IR ] o 16 Hh o SR o 2 TR K O AR A
RRB B, X 5 52 TF B = AR A i SR RO
A O, S BT AR RK VR Bl P IR iR AR BE
£ (salt escarpment) , S fifi U5 U0 B4 1] V4 Jb 4% 4b
.

HN A3 SRS e 1 b 3 3 o S o
THE KRB B TR B 5 . PEIRREZAG T T RE S
TRIRI IS 15 B A 5C , Burke et al ™ ESE T AR Kt
AR 3k [ T 31 Ma Y Afar B FE 15 Zh B9 % D1 6 5 o

WO T A RN AR 55 P AT A Rl FRE B et ] T
PUAERE S 4T . B B T sh Mo el 7E ma R P
JCEL R A RPN A A B, 30 o DX TR %) 2 38 an Sy 25
SR MBURR L ARG TR EWIEREE . 3k,
Séranne et al.” AR PUEfliZx (WIS b B e L) 245 1Y
R eIt 5 2 22 S DUREA G« i 5T sl iy Y 44
Dk A Thli2x , R EOUAERE S AR T, 2
T & A ) VY PR RIIE e , I fil & 1 R i T S
W) — R 5 ER A9 8 15 B0, [A] B i R £ i e A
I AR I Y 22 53 171 2% (Albian-Turonian ) {8 £5 7 55 22
s,

2) Mg A i A R Bl TURR ) e 1 e
A5 Ko A R BOK TR AR 2R Rk

T HRT T A IR D2 1) FEVR HE A | IR R MK R
FEM 12 CREAICA 4.5 CP X AR HE T il 3410 ok X4 ol
SRR EALLE™ RS P — ] pKIH R 5E (i —)
MG ) B Al = B A AUk 1 k39 Y o B R
Séranne et al. ' FETFHEE 7 2 L ARAFTE & I B#
TR, SARGEIRASYS , H B IR M 48 5 2 0 O 4
iz 78 g L R BRI . 3 VG A B DX R T R R



g
=]

il

a4

G - ISR B B K TR 2R R A 3R

1457

o A B AR A L [R5 A T IR AL 4 B4 2R 388, 4
VAR Rl 20T F R IR AR 2555 i A iR

T e TR 3 4R T AR 2 SR 448k [ R f I R 3 2
Hi (R DR AL 25 1A, AR 55 v vt ) e s TR
RIFATERE XS R o PG AR R DU R il e (& 2) mT
DI Y, PEARRG S BT tHE T i U5 i S AR s
G TE AT B ORI im0, 7 v v TSR B 0T, 24
50 m/Ma. [RGB o ) 6 5 R 01 5 b o
TH TR 3R W A st () 2 S U B, A s P T ] REAS
S R T R AR 25 58 AR B iy B R A
Séranne et al.™'& I AGAE A B[] 55 ORI 2 o WA
FERE XTI, 80 7 H T (14.6~13.5 Ma) 289838,
PR K RS s A e (1R 2) , BLSAAS AT R f 4
I FEIE T RN A A VK 3 R T T R AR
AR VA G IR AL 4 5 SR B IR 6 7 X 2R A6 BT PR VG i 2%
(New Jersey) [FJFE & A4 HAN, Xk A A bk 5
AR T T B2 CT 24 45~70 m) AH XS W=
NI K X2 2 T PR R RSS2 T
2N T R X, DR A R 1) 2 A 73 A o R S
T[T PR ) ) L 0 ki 2 1) o = TR

PRIk S A A A T b i P A 25 AT AR
BRI EZH R W1 B TR a2 9 I
PEAA I B PR . R RN b o A S S SR AR
VM b e 2 TR I B S R 1 T R KU

S ol ) 5 R NV VR S AL 45 8 fan T sf e ei :
AR AT B T m AR R A UK 55, B K 5%
Wil 1 4 BRI S 1A, 67 167 A9 R B ALK in T 4 DAt
PRRFEIX AR T PR,

A X2 SRR T R IR A T p AR
Z M 55 WIS i i BRI IR AR 4 25 55 s 40 B
AR AR 0 1 A6 ES B, PRV R A & AR AR fE
PLIR IR 4E 7 (Walvis Ridge ) 57, WL B 23 4b i
T Iz T8 1 A ity i A B e A, B BRI
AKX sl P 5 AL 25 DX, 1 e A EATS 7 T I B T <
MW I K TR S A2 XA A /N
43 BIETK

VT T A AT RK TR R & & A B 42 il
Ve, A8 HE [ 25 A v AR B AS o BH 8 . PLCN-1 3
SSQ5-SSQ8 il , AR AR FAH B S AN A & & 5T
[T C e O VAR (U N S A b Tl N e 2
SSQ5 Fi1 SSQ6 ) fie 1A R 1 ~F- Th TR K B T e S b
PR A 2R (B 1) o bt R e
FoR MR 5 F R (~100 m) , FFEEIT [ A8 K (~1 Ma) , 1
X — B B b A % i R TR] B 3 e S TR
FHF 1T P -t mT O, R AR A K T R R, R B
TR o XCURKRUR TR 18 B 5 A
R RE R AR AVKTETE A 2 (B 2) . Wt
WSV T T AR A TN, 249 50 m, {HAFEE A (]

Hi2 | AR iR A ta GR R = IR
$1§ Ma |-50 0 50 100 |FAPIT ITmX 02K | J2I¥ SRR
1 L 1 1
w
w2
pa)
=
b 12.4— §
i
i
B
w2
w2
pa)
(=)}
15.1
2
e}
4 [16.7—

Fig.11

BT MR B 2 C-NT 3 B LB I 34 77 AR RMS Ja M 1] 45 38 51 T A2 4k

RMS attribute map and sea level change of well C-N1 and its vicinity in the Congo Fan Basin




1458 A

S

5434

BAL(~2 Ma) , A PR B B 3 ) % S M 3 0
(RBAR , U TE R e 1) Bk 7 0 ) 25447

T V- T AR A T A a0 YR A I R T DT
FUAR KB - s . 11T R, Rk
DX TR I, S ERALA HEK SAGOK TR R &
BIRMEIEAR M. JI40 M T T R I 2 A
T5 A=, T8 A 8 ) ok DX ST AR X 2 [ 32, RIS
FE MR B L2538 ™, Y b, s IE AN
A R 0% 1 e S 15 7 S 2 ORI, P e
G0 TIY 20 7/ o Y e i | - A 5 Y T R A
T X R K B % 3R 1) S e 9 o ROK TR AR &
(5B RRATIARL . 43T RO B R ek i
[, T8 RS A A S AL 45 A3 B B, A S R B R
B o
4.4 EWIEER

ISR Bl 7 0 R B R R RS = RIS
W R IR E A TEL 1 T 1 T 2 = R KU
IR ZR 53 A B2 R ETE SR . Eh A
XPGRIK DURRAA 22 255 (1] 73 A1 8 4 ) 3 2R AR 7 UK
FUBE B DX & 0, B /I RUBE 110 7K 3 ey 38 45 ol
J7TH

LR A AE 2 R R 5 i L R LA 2R 119 28 [R]
B IR X IR PR R A . bR YE 0 b7 2 R
i AR B ORI g 1, 7 ML, i 3R o0
g2 (1 10) , FE TR N — 150 = 2 E S
OB s 53— I, T SR ICRE AR 35T L — %
WAt , X Se A i) 1 A A A XA R BRUK T 43
A FIRP AR ET A B TR 1 an bttt 32 X ey &
X,

ER KB A ()T B 23 % e K GE HEA T R L vl 4y
SRy =2\ E s X, =2 R AR S M i A K
YUY | [FUOR AR S TR a6 16 3l (1) “UiR T
SEFRTEAGE IR L Z 11, #h M 3& 2 I iR A B I IE BUE
Iv) b 550 B, X A A AR 2 B ek AR
FREE A B PSR 5 (2) “ [T 2 Ag i UK E &
BRI R LR . Y BUKGE (R 3
T ER IR 2 T 3R B, £ RS R X 7K 38 W0 AR A 4 il 1
MFEZRI AT R, MR =R
(3)“PLRUG " 248 £h A8 1 (115 B B I ZE K TE TE i 2
J& , HO KB ORI S 2R B RE T
FWTVE ARSI VE ] o 50 T 50 18 Xl B 38 B i
AR, e S E N e B4 . PrLAERIE

B XA BUKIE 731 2 DU A 5 S A5 ER Ml
AN S ARG SRS AR iR Y IR 4 5 A
Fyis AR SRS A . MR A R Al i 2 2
FEAR L T A (Albian) 08 1 22 4> 9 4 IR 0I 7
R s WA 2 T AR AW T T AR 0, 7 v o Tk
B, YA I A B TR R T OO i R
R RGN A (R TR, FR ARG XK T R A A TR E A B
O SR T . R A T R /N T
T HR AR T TV SR R A g4 2 (], ER AL i XK
A A A 9, T 2 DX DU 2 B R e BRAR R X £
a3 R TR i A o

5 455

(1) 5 = R MUBUK T 2 (7] L by JEE S0 B DUAR e
b e B B KIE ARAD M HKIE RIRIRE SR e
FESFO R, 5K TE A AR T3] | SR ik R SR T
HAPAS KB AT BOAHXS I o -1 b p B ] VAR
J T 5 R R — AR A PR VD45 /G | 5 R i) R — 4=k
INAR—5 5 7KIE 55 BRI R — = o i —5= 5K |
755 BRI B — AR — B SORTE IR e A

(2) WIS B 7 4 52 45 7K G AUASE DRI T 22 o
THSEHERIF AL /N, TE BGHR tH A — R R AR it
I —i A | RO i 2 ) R R I e
e B DU A B B, TURR IR 28 F- T A 32 i 1] b
SRR

(3) AT A PRAIE L5 S 1 AU AR RS T T
Jet TR R & 1 1 e, v o i A e
FF AR 11T P S B DU F A v o A 21l i
FORI B 5 W ORI A 3 2 A Rl ) 22 905
I Bty o B Ak R 3 AR A S 2 B 5 SER A X TR K
DUBUA R 25 8] A7 YR M) 2 B B2 R R Y
DI B 10, Ko/ INRUBE =28 /i 73 Jy 8 42 il
Jr i

£ %% 3Lk (References)

(1] ZRJERF, O, V7 e, 55 . Blah Rl o R k25 R BK
J DORR 55 3t R0 - A PG A W B3 S () (0], b st B R
2018, 23 (6) : 59-68. [Qin Yanqun, Ba Dan, Xu Hailong, et al.
Sedimentation and hydrocarbon accumulation of deep-water fan
fed by large canyon in passive continental margin: A case of Con-
go fan in West Africa[J]. China Petroleum Exploration, 2018, 23
(6): 59-68. ]

(2] FBREA A4k, ORGSR, A5 . PUARIE R AL Rl < ik



Yarand

%4 =4

G - ISR B B K TR 2R R A 3R

1459

(3]

(4]

(6]

[11]

RS 3 AT R ER T[], PUIE R 224 (A SRR RR) , 2011, 41
(6):1018-1024. [ Zheng Yingzhao, He Dengfa, Ma Caiqin, et al.
The forming factors and distribution rules of giant oil and gas
fields in the coastal basins of West Africa[J]. Journal of North-
west University (Natural Science Edition), 2011, 41(6): 1018-
1024. ]
A . PHAE I R A A i BRI S R T 23T D).
bt i M BT K24 (dE5T) ,2012. [ Zheng Yingzhao. Petroleum
geology features and exploration potential analysis in the coastal
basins of West Africa[D]. Beijing: China University of Geoscienc-
es (Beijing), 2012. ]
BRZIE TR WIS, A5 ORI PE B Bl R I S b K
T AGRAHIE AT ). il RTINS TT K, 2013,3(3) 1 13-18.
[ Zhao Hongyan, Yu Shui, Hu Xiaolin, et al. Analysis on deep wa-
ter pre-salt reservoir characteristics of the South Atlantic passive
continental margin Basin[J]. Reservoir Evaluation and Develop-
ment, 2013, 3(3): 13-18. ]
ZRIERE, OGIE, R, 45 BRI U AR AE R
A ST (0], FAR BRI, 2016,27(2) :229-240.
[Qin Yanqun, Zhang Guangya, Liang Yingbo, et al. Distribution
characteristics, accumulation rules and exploration directions of
deep water hydrocarbon in South Atlantic[J]. Natural Gas Geosci-
ence, 2016, 27(2): 229-240. |
Oluboyo A P, Gawthorpe R L, Bakke K, et al. Salt tectonic con-
trols on deep-water turbidite depositional systems: Miocene,
southwestern Lower Congo Basin, offshore Angola[J]. Basin Re-
search, 2014, 26(4): 597-620.
Fros BT 5, B3R, 4 SRNG5S KK IE 2 AR - A
TR HI. TR, 2017,35(6) : 1197-1204. [ Chen
Liang, Zhao Qianhui, Wang Yingmin, et al. Interactions between
submarine channels and salt structures: Examples from the Lower
Congo Basin[J]. Acta Sedimentologica Sinica, 2017, 35(6): 1197-
1204. ]
BRGREE, FHET BRI SF  VARBOK U B AE Bl U R
B[] AihzEd,2016,37 (3 ) 1) : 131-142. [ Cai Lulu, Wang
Yaning, Wang Ying, et al. Type features and Hydrocarbon explo-
ration significance of deepwater sedimentary in West Africa[J].
Acta Petrolei Sinica, 2016, 37(Suppl. 1): 131-142. |
TR VYRR MR A PR S oK ) TR SR ).
TR 90X, 2018,30(4) : 13-19. [ Yu Shui. Depositional char-
acteristics and pattern of Miocene deep water gravity flow depos-
its in Lower Cango Basin, West Africa[J]. China Offshore Oil and
Gas, 2018, 30(4): 13-19. ]
XUBRL, Tk, BLERE 45 . RIS f st b PO R OKGE 58
U SRR D). kB A R 4240, 2012, 37
(1) :105-112. [Liu Xinying, Yu Shui, Tao Weixiang, et al. Fill-
ing architecture and evolution of Upper Miocene deep-water
channel in Congo Fan Basin[J]. Earth Science: Journal of China
University of Geosciences, 2012, 37(1): 105-112. ]
BEEE R XA, B W], 45 . VEEE T MR A R OK KGE & B

[12]

[16]

(18]

[20]

fiE S LA Z TN (9. P T k<, 2016, 28 (2) £ 60-70.
[Cai Lulu, Liu Chuncheng, Lii Ming, et al. The development
characteristics of deep water channel and sedimentary reservoir
prediction in Lower Congo Basin, West Africa[J]. China Off-
shore Oil and Gas, 2016, 28(2): 60-70. ]

Wang L L, Wang Z Q, Yu S, et al. Seismic responses and control-
ling factors of Miocene deepwater gravity-flow deposits in
Block A, Lower Congo Basin[J]. Journal of African Earth Sci-
ences, 2016, 120: 31-43.

R, BARAT, 20, 5. TRER KT S 2 )Y
W53 B PR R (7], 5 B AT, 2011,27(10) : 27-33.
[Zhang X, Zhang Z Q, Li S T, et al. Sequence stratigraphy of
the deepwater Miocene in the Lower Congo Basin and its con-
trolling factors[J]. Marine Geology Frontiers, 2011, 27(10):
27-33. ]

Li Q, Wu W, Liang J S, et al. Deep-water channels in the Lower
Congo Basin: Evolution of the geomorphology and depositional
environment during the Miocene[J]. Marine and Petroleum Ge-
ology, 2020, 115: 104260.

Mayall M, Jones E, Casey M. Turbidite channel reservoirs-Key
elements in facies prediction and effective development[J]. Ma-
rine and Petroleum Geology, 2006, 23(8): 821-841.

Babonneau N, Savoye B, Cremer M, et al. Morphology and ar-
chitecture of the present canyon and channel system of the Zaire
deep-sea fan[J]. Marine and Petroleum Geology, 2002, 19(4):
445-467.

XUHER , FoK, B2, 45 . ROKOKTE BB 5 SR A0 2 G R
Bl Ve« LAPG-llE Rio Muni # M8 HI[T]. 75 MK (b
BRBFER) ,2012,42 (BT 1) - 127-134. [ Liu Xinying, Yu Shui,
Hu Xiaolin, et al. Quantitative relation between the gradient and
sinuosity of deepwater channel and its control: A case study in
the Rio Muni Basin, West Africa[J]. Journal of Jilin University
(Earth Science Edition), 2012, 42(Suppl. 1): 127-134. ]

Lavier L L, Steckler M S, Brigaud F. Climatic and tectonic con-
trol on the Cenozoic evolution of the West African margin[J].
Marine Geology, 2001, 178(1/2/3/4): 63-80.

Anka Z, Séranne M. Reconnaissance study of the ancient Zaire
(Congo) deep-sea fan. (ZaiAngo Project) [J]. Marine Geology,
2004, 209(1/2/3/4): 223-244.

Walgenwitz F, Richert J P, Charpentier P. Southwest African
plate margin: Thermal history and geodynamical implications
[M]. Geologic Evolution of Atlantic Continental Rises, 1992.
Anka Z, Séranne M, Lopez M, et al. The long-term evolution of
the Congo deep-sea fan: A Basin-wide view of the interaction be-
tween a giant submarine fan and a mature passive margin
(ZaiAngo project)[J]. Tectonophysics, 2009, 470(1/2): 42-56.
Burke K, MacGregor D S, Cameron N R. Africa's petroleum
systems: Four tectonic 'Aces' in the past 600 million years[J].
Geological Society, London, Special Publications, 2003, 207(1):
21-60.



1460 o % R F43%

[23] Séranne M, Anka Z. South Atlantic continental margins of Afri- [26] Steckler M S, Mountain G S, Miller K G, et al. Reconstruction
ca: A comparison of the tectonic vs climate interplay on the evo- of Tertiary progradation and clinoform development on the New
lution of equatorial west Africa and SW Africa margins[J]. Jour- Jersey passive margin by 2-D backstripping[J]. Marine Geology,
nal of African Earth Sciences, 2005, 43(1/2/3): 283-300. 1999, 154(1/2/3/4): 399-420.

[24] Zachos J, Pagani M, Sloan L, et al. Trends, thythms, and aberra- [27] Lear C H, Elderfield H, Wilson P A. Cenozoic deep-sea tempera-
tions in global climate 65 Ma to present[J]. Science, 2001, 292 tures and global ice volumes from Mg/Ca in benthic foraminifer-
(5517): 686-693. al calcite[J]. Science, 2000, 287(5451): 269-272.

[25] Séranne M, Abeigne C R N. Oligocene to Holocene sediment [28] Fisher W L, Galloway W E, Steel R J, et al. Deep-water deposi-
drifts and bottom currents on the slope of Gabon continental mar- tional systems supplied by shelf-incising submarine canyons:
gin (west Africa): Consequences for sedimentation and southeast Recognition and significance in the geologic record[J]. Earth-
Atlantic upwelling[J]. Sedimentary Geology, 1999, 128(3/4): Science Reviews, 2021, 214: 103531.

179-199.

Study on the Deep-water Sedimentary System and Controlling Factors
in the Congo Fan Basin: A case study from the Oligocene and Miocene

GONG Yue, GUO RongTao, ZHANG ZhongMin, SU YuShan, LIN DongSheng, WANG XingHua, WU
GaoKui

SINOPEC Petroleum Exploration and Production Research Institute, Beijing 102206, China

Abstract: [ Objective ] The Congo Fan Basin is an important strategic area for overseas energy. The reservoir distri-
bution and its mechanism are key issues for exploration in deepwater and ultra-deepwater areas.[ Methods ] Based on
the maximum area of multi-block three-dimensional seismic and well data thus far, this study investigated the mor-
phological characteristics, distribution and mechanism of turbidity channels in the main target strata (Oligocene-Mio-
cene) in the Lower Congo Basin.[ Results] The tertiary turbidity channel is vertically composed of four strata: chan-
nel lag deposit, high NTG (Net to Gross) stacked channel fill, low NTG channel-levee complex, and muddy filling,
which correspond to four channel evolution stages: erosion, filling, overflow, and dying. Confined-erosion-valley
channel, confined-erosion-stacking channel complex, weakly confined-erosion-stacking channel complex, non/weak-
ly confined-stacking-single channel, and stacking-lobes are developed from source to sea successively. From the Oli-
gocene to Miocene, the channel scale of the Congo Fan Basin first increased and then decreased, forming the four
stages. The sedimentary system deposited and moved northward over the past million years. The Early Oligocene sup-
ply surging and the West African continental margin uplift initiated the large-scale development of a deep water turbi-
dite. The climatic events and sea level drop in the Middle Miocene led to the maximum development of the sedimenta-
ry system in the Middle Miocene. The multi-breaks formed by faults and salt structures on the slope as well as the geo-
morphology controlled the unloading area of the sand. The influence of salt structures on sand distribution was reflect-
ed in macro-scale regional sand enrichment and small-scale local control of “eight kinds of three types" on channels.
[ Conclusions ] The revelation of reservoir distribution and multi-factor control mechanism is important for energy
strategic and scientific research development.

Key words: Congo fan; turbidite fan; gravity flow; channel; control factors



