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Abstract ;: Deep-water channel system is an important part of the “Source-to-Sink” system from continental slope to deep-
sea basin,and also a critical reservoir type in international deep-water petroleum exploration. The study of sedimentary
characteristics, filling processes and controlling factors of the Miocene deep-water channels in Lower Congo Basin is of
great help to deepen the understanding of basin dynamics and improve the prediction accuracy of deep-water reservoirs.
Based on the integrated analysis of 3D seismic and logging data,we carried out in-depth study on the evolution of the Mi-
ocene high-resolution sequence stratigraphic framework , deep-water sedimentary units, types of deep-water channels, and
the initiation ,development , decline and extinction of channel complex systems,as well as the controlling factors in Lower
Congo Basin. The technical means in terms of sequence stratigraphy , seismic stratigraphy and seismic geomorphology were
resorted to in this study. The Miocene strata in the Lower Congo Basin can be divided into 14 fourth-order sequences with
the maximum regression surface and the initial transgression surface serving as the sequence boundary. Among others, the
fourth-order sequences SQ1L,SQ2L,SQ3L,SQ4L,SQ5L,SQ6L and SQ7L embody the major stages of deep-water channel

development. Seven types of deep-water sedimentary units were identified , namely the erosional surface, channel filling,
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inner levee , outer levee, terminal lobe , pelagic deposit and slump block. And the channel filling and terminal lobe are are-

naceous sedimentary units. The deep-water channels in the study area can be divided into four basic types, namely the

single incised-channel , single aggradation channel, vertical aggradation channel complex and lateral migration channel

complex. And the vertical aggradation and lateral migration channel complexes occur simultaneously in the fourth-order

sequence SQ7L,indicating the controls of “autocyclicity” on channel filling processes. In conclusion, tectonic uplifting is

a driving force for the formation of deep-water sand-rich channel systems,and the eustatic fluctuation in West Africa con-

trols the development of third-order sequences and the scale of deep-water channel complex. The alternating climate

change between greenhouse and icehouse controls the occurrence of deep-water arenaceous gravity flow deposits and

deep-water argillaceous deposits in the fourth-order sequences.

Key words ; gravity flow deposit, high-resolution sequence stratigraphic framework , sedimentary unit, deep-water channel ,

channel type, “Source-to-Sink” System, controlling factor, Miocene , Lower Congo Basin
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Fig. 1 Schematic diagram showing the location(a) and composite stratigraphic column(b) of Lower Congo Basin
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in the Miocene Lower Congo Basin

e AL R . ARPEHFTE X GR DUBUIE P A AR
B = DU GRS B A A BRS LE R R MR 2
SR o R B A BB, o T A = RRY
114 ASUgZE R (K 2b) o Hoip =927 SQ1—SQ5
PSR G2, =92 P SQ6 F1 SQ7 # i b HE —
GUZIFTT . REAE AR I BUKGE 19 K T BT IR R
fiE:SQ1 F1'SQ2 & ¥ — R WK IE & B R 4R,
DU E BA RARSEA A KGE 3 SQ3 & T —
FRTF KB R B B, DUR B AR HRIRIER
fRAMADKIE ) F SQ4 Z/KIE & FH K IR, LR S
RIS A 7KIE A 3, SQS JEIH T4, AT 5t 8 ST AR
B A S A A TURRNRHIE . SQ6 J2& B — R 7K
EREIRY, UMARAKIE R . SQ7 & LA — 4%
JEFFIKIE R SR, AR RR i RS2 B K B B A
FHIE . B— =22 e 34 i A 902 FP A, DL

e L] DXz 58 B ) B R B (IR K BRI ) , B
Z T DU ARSI K K 45 i R I (AR W
g R AL AR A ) R, MR S R S22 2
F R AN AE T I Rl 14 52 B ) L T o DO U 20 )2
PRI T TUR, IR B LSS , SR 2 . I Z
T3] F9 1 e A /KA 1 7Kk 8y 2 e i (e KK 1)
I A SR TR DA DU 8 2= 7 B

3 BOKPIRETT

WF5E XK IE S A M I 2R I SR R W KB DR
AL R 2 U] - SR AR . AN R S5 2
RIEFILBNSEROITE Al Lhda /R sEBURHIE . Rz
T L AR PN AR 52 S R E AN R S R 2, T b A T
SLVES LRy S ) e 7] N DR I e e R o



922 WS KRR MR

%540 &

FORTBEE 1V WL A, I 2456 bR AT A
GOK MR B9 73 B X0 23t DUR LR DT 23R 2k 4=
ol ST A K G SRS PR R AR A S e R I PR AR
I B BRI TTAR

3.1 WEEMFAEmAKERIE

R XAFAE P AR ik BT, 7Kl 525 A 3R DR
A 5 1 Pl T R BRI K R AR T T o ORI ) 42 ekt
S A B EKGE S A R (B 3) , f= ol A T — i
GLEE 1.3 ~2.8 km, Fl T b al DAL, i
FEEAT S L AEFNA R R AR, %A 2 A P KGE
DURGEI, — 280 & Bl BT 22 a3 R SRR AR, B R
WX TCHARAE , HIZAFAE S Abreu $2 Hi 9 TR K K E
TUIAA (LAP ) FEREMMRL " DRI A 88 g 7K S 0 i 3
(K 3a) o 75— s iR IR | 34 28 S SRR AL, AR bm 2
FEARSRARME A AP A DR, FF HOZRRE S W i B i
SRS 7K E A 16] FE LR AE AL, AT A 8 DAy K T ]
BN AR A S PRI 2L S, R bR
TE H 7 XA SRR AE D P8 SSIURR, [8] I A A KR 5
JECRAE 7RI A T S SR AR TR, DRI 5 IX 2% L 52
SECRRAE AR RE D 2 B AR (MTD ) FEBC (151 3d) .

_—

LIRUYISTENS R L gt TIPS N G s B T
TLHE N 200 ~ 350 m K E AR A KB PN e
HKIE R . MR EITE LRI T, Sz BT
559 i S R A e Kl SRR (18] 31) o

3.2 RHIE

WX R B PR RIS , N R IR (K] 3F) FIAhR
SRR 3b, 1) o APRIRIEBRE KB S W & F L
o A RAR B4 il BIUIKGE A 1) % 7 TR

HPRIRIRIZIE 150 ~270 m, HuF= SR -
P PRIE , SRIELE U . BEE SN RINIRIR T , KIRSEH
JE BB BOR AR o AT R, SP IR BB DI R
f70° ~0. 1°A AL B TR AY 0. 2° ~0.3°, SR RIREEN
PR I A T el B A B AL

3.3 Rimgik

TR A S e AR ROK DURR B E R R 2Rk 2 0 b
ja i) AT _L 3R B by iR 4 B oo i 2 ST N RUBE e R
1 ~2 A [EAR B B, ~F T L3R B R MBS A 1
IR PR AE S B T VIR /N T 40 m YK T8 R S
(K 3c) o RIFESRM A F PR M AE 158 T Y

L e Pt 7 e
s SRR

% -7 ,.-;,;:_.—__—f"‘e

K3 T WIR S B SRR K TE RIS XU RR 2 38 28 R K R AR AR iE

Fig.3 Types of sedimentary elements and corresponding characteristics of seismic facies in the

Miocene deep-water channels in Lower Congo Basin
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Fig.4 Developmental characteristics of deep-water terminal lobes in the Miocene Lower Congo Basin
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Fig.5 Characteristics of single-incised channel(a) and single-aggradation channel(b) in the Miocene Lower Congo Basin
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