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Fig.1

Tectonic setting and stratigraphic composite histogram in A Sag of Melut Basin, Central Africa



1060 A

S

5424

F AL VA0 S = B RBE A— SH p, Hor
H Y (Gayger ZH 1 Renk 2H AR A 0) X 0 24664 1
5, W 2 TR T 20 5 0] (Galhak 41 Melut 41 |
Samma 4 | Yabus ZHL TR ) X i F 2466 1145, ol 3
70, i 3 (Adar 20 FI1 Lau 20 T AR B3 ) X651 24 g3 111
e, AT S SR TR W R 2 2 B T B
WrZ B W Rl o FURT T 20 Jimidi 2 URR I T
Uy e s B S DUAR 2 MR 3 35 S TRL, JLT- Tk
240550, Melut 724 H i C & BUBUM it 29 62 124,
FEHIR K AR h T AL AR B R S AL AR B 2 —
ABLAYRE R FE . A A T AR S AT,
R A W — 14 7 AT I R Y A, R R R
T Z W R BES T 525 B AR 2 Bk H ™ TR BT
Rl A3 (B 1e) , SR8 At b7 R Ak o B Y B o5 41
Sl A TU1 11 9 ZR 187 B 1) Renk-Melut 21 548l {37 F
FHERBFEEZBNT(E 1) gl &k ™, ol
& Renk 4115 N 52 & Bl 14 T B 4 R AT DX M il
FECE PR ST , $ e (A i IR 1) F- R H b o

2 JZFHEEAE

S A R V[ E= 1= e we A e 2 S T
XF Melut Zh A M6 11 92 R A 9T 2 Bt AT 1270455
(K2), AYERIERTHN Gayger LRI KA T 147
(SB1), —™ AT X el 5 R A s AN R 5 T, THU Ty
F 222 5l I AR Z (R A S 45 T (SBS) , )@ T IX e R
JE IR AR, 1 R AR 53Ry 1 AR I
TR i@ 1] o 7 AR S0 A TG [ Ay T 2t A T R 0]
B R R P SR, AT 320 HA 53y 4 KB R
THBEM], th T 2 BRI 44 o SQ1 2= SQ4 27 . il
FEVETHE |1 LA TR BE M1 3, T R e 1] R AEAS
Ufo AR AR L B A PSR, 5 —
Ay TR T b o 17152 A4 SR S I B A< 1)
FEUE T T B2 ] (12, SQ2 M Fvfie T T R e
[l), F5 s K GRBD—K KGR G 4 56
g A R T b T 52 A v S A A
WIS TP ] (Bilan, SQ3 K WS L T ie
1), 45 75t K GREARD) — Rk GRBD 4

3 PLAURRME

31 BER%ER
A TMFE T H ¥4 Renk 4H A | H Y48 Galhak #1

Melut 41 R0 Je B JZDIRRT 51, 65 Bt LAER L 6
K& — KA Ry |, R A —F 8 AL PR A
B AR 0.5~6.0 m, LL0.5~1.0 m Ry 3=, PAJZ R
W R A OR & . B A T — R, A3 3L
P OB Ay v A BB IR 22, DR FR—IR B AR
F, 0 A A (22 4 B SRR ) R
(1 3:C-E 5-6 f1-J 12-14) , S RKimAH A, Ui
B (3. A-D 4-6) B =B (FEE W
otk) o WA, AT LR A AR (R AR ) .
32 FEHEEBRAESHHE

FETF A AT 25 Renk 4H— - 5L Melut
LIS 2 B i HBE GO IR 45 53 1R 10 i i 7Y
B FRZE T (4350 Gm. Bk 2 BLE BRI S Gms. 28
T T —HUIR B ARED A G RERR A 5 2 B A AR |
St. AR ACHE JZ O A Sh. K 2R A
Sp. MR A H IZ B ORL D 5 S Kb B )= # 4
A VFLIKSESUZ AN A ML A Ms. A8 JE 44 3 e
), A 4 SR R LA HRAE, 4301 Gm—Gr
—St.Gm—St—Sh . Sp—Sh Ms—Gms(&4) ;. Gm—Gt
—SUE AL A E RN 2 W S H 2 e )2
e e, o LR Y = BEIA I VT TRA AR AL A 281 (1A
4a) ; Gm—St—Sh il Sp—Sh AHH G WA KT H
B —1E— RIS (Kl 4b) o Ms—Gms A AH
HEHEZRG AU B2, O ROK S &=
FHHAIA(E 4c).
3.3 MH—RIHN S FHE

A MBE T HY%S: Renk 24— | H Y58 Melut 4 Wt
RIZEFERE AR, 735 AETE B |
T =F I8 (1 5) o FETEIN AR L4053 o 39k 00 55t I
SRR IX., 2R AR TR AR "R AL, i T
] IR T A S5 R P —JC R T 4544, il 2 41k
IRG AR OR ., KR (1) SRR A 7 AR T T H-AH 2 1]
HIHE TR T A (K 5a) , (H 2 S-1 AR
S AR S R 2 S A e A A = (R Se)
FER UK ISR (I HORED 25 TR . B AR RS 5B 28
A5 O AR | S BB 1) 358 i LR P 4544 5 e <H
TV W R 00 28 A8 2 e, JECTHS 828 , 6 7 1) AR 1)
FORLT 458 5 SEIFFEAE s BB 5l < TR I HAH 2 1]
ZIFRZ KR — e s (F 5b) o
34 HERSHFHE

T FESE Renk A1TTRETH , Melut 22 AL F o0 24
B3, 2 A RIS , 2 b IR o b X ) i T R i



434 AR 25 - W I ) 2 BT o — A N — 20 330 0 525 P PR TTOAR A R i LB 8 1061

wz | L
WBE | GR__| sk nyia | LLD ac__ |8 BT TR e | |
% | g la | ™ [P0 APL %0 01 Q'm 200200 ps/m 60| 3¢ # |5 5 . A &l3
: ; -
1800+ ;;I?é i =
o [ fsoa|
z i &
g A i ; 2
19004 : =
I n B
g = /
% 2000 i E 5:'
— | - 2
i =
i [sos| T
O H S
= b =
g = s =
= “‘
=
= )
£l B ;
E cl 2 i
ES f H
W“H H
el | 1
. 2
7 - il H &
f:; = HE} '," SQ2 J_u
i e
— B i &
¥ 2500 =
2 =-.
5 E
£ i
2600 1
A ;
‘ 3
2700 xm =
g = : 3
0 fi | é
3 el soif
28004 5

. iit)
B KGRE KRS T
K12 Melut 73 A MR 142 22 )2 5 R 0 O 8

Fig.2 Sequence stratigraphic subdivision for the Cretaceous deposits in A Sag, Melut Basin

5 8 10 0
B3 Melut 73 A M A-S-1 JF 112 058 )2 Be (2 512.5~2 515 m) 5 Ji R 0 B2 1 L4 74 R
(a)PPL. 5fji't ; (b) XPL. IEZZ i
Fig.3 Microscopic observation of typical cutting samples from the Cretaceous study interval (2 512.5-2 515 m) of well A-S-1
in A Sag, Melut Basin



1062 oMo M 428
GR GR VSH GR
30 APl 150 0 30 APl 150 1 0 30 API 150 0
E {
S
< £ |
o S s
l s
TEEEE: G 4
bpgppi Foppud
FE s S =) FER SR = > =)
(a) (b) (c)
° o o . e e o o o . — — [ | et ol - = -
2o [t A e BEEAEE e = B R B ]
R ORLED 2 b By s ﬁiﬂﬁ FATZE Wk R KPLIZ AT WA DI AR AR
S SR
4 Melut 71 A MIBE B = ﬁld”*ﬂ?’%iaaﬁaE’JE*E‘»’EA%@E(ETLJT?W)
(a)Renk 20 ,A-S-13; (b)Renk 2, A-S-2 H; (¢ )Renk 41, S-1 3}
Fig.4 Lithofacies association features of the fan delta and slump fan in A Sag, Melut Basin
" RS SP - RS SP "
GR 0.5 500 ',, IR 200 V 12011 0.5 500 % DA / 12 b
M |5 epr o E | HHE | m m o . ﬁ fﬁ o [ g]l;, B
/i 20 AP[ 50 Apr 120/™ 05 500 30 Apr 120 /™
g |
7 z : | |z :
= S = =)
=~ =~ — ~
— M
o g
2 (b)
W PR ) %ﬁ A i G B G

[ ] [:] ] I B B

PEANE!]

KT 43 U i

KR53 i R v
El'5  Melut ZH A U156 B3 = #1035 59 19

fiEgss0e]
R

N ==

0w g

TR — TR

(a) B = AP JEL, A-S-1 315 (b) B = BRI ZR, A-C-1 5 (o) W B, S-1 0%

Fig.5 Typical well log responses and micro-facies division of the fan delta and slump fan in A Sag, Melut Basin

43 TR

A5 O R0 5




3

AR 25 - W I ) 2 BT o — A N — 20 330 0 525 P PR TTOAR A R i LB 8 1063

K Yftgab R —ERalks, 2 EENR
AR T ZB ) A TR DR 25 0 2 57 J2 336 51
SR EE R, Ah) I DO B R, AR 25 0, R E h—
HRAb 5 SERl B — K&k Ve s B2 M TTRRF A,
b2A EAA R B B B 22 R B ST AR AR YR
R PR IR JEIAEE . B JE BOIE 5 0]
{14 b 72 79 T EL AT BRI OB A P To Y AR AR, BRI
TURRAR S B 4 S0 5 BT, 22 342 6 v i S SR RRAIE , P
SRS FARZ N I 2SI AR IR L, 5 TR 4 4k
EHIEEEMOCR (F6).
3.5 TARTERE RAFIE

GRA A AR A AR S A G RE I
M) 7 LA K i 75 10 T S S ARRAE L 255 R P T U )
PERFIE , AFFE X BESE T 1 5 Renk ZH—Melut Z1F5Y
JE BB BT 40 73Sk B = A N AN B g i i P
ATEBR Bl o B = AR IR AT i — 204005328 B = AR
JRAETZAR (K 7)o

Seafem ||
JiE Il g{

T | {ops | 12 01

Kty L | e ==

" =
V3] fuctudaliin==

£0S

z0S

&
] EF
rOS| T
b

alhakZi D —
b e e
D — e = -

€0S

&
Loze” s -
ET W =

= -

z0S

«a

Kl 6 Melut 25 Hb A VTG F Y 2 B =

- e
—— 4_/_,;- — =
— — = I _‘,;—r;—i/:c:@j:‘r =
- - e —

=
—

T e Ve
N 'e‘ggﬁ!@; = > V 4/:' 7
0N — T 35 0 02 S 1 ) 3 52 S5 R AR

=AW R B ZE )RR S CGF R KT
5 m) 3 1] B B BRRE , SRS ARG 2T Gm (B
RBIS BRI ) > Gt RIR 22 48 2 L5 Bk b 5 ) —
StCREPIR A 5 2 BE LD 5 ) (Bl 4a) M 2R (GR)
AT SR i UG AR RE TR AIE | T2 3 BRAD 2 IV 1T g o
il T o JEEJZE B A BLAG TR A , 2B R y
SUTATIE BT R AR IR 0 AH B 2210 4
THERD S S R 25 B R S AN [R5 43
RGBT =gl (61D STy PP/ Ry P S A il /i L1 MR e s
(FE 5a) . ¥EIH0TH 12 B0k 22 30043 3t 0] 3 7 7] &
B D E PR A A, R RS
ZW e I 2 (K1 8) o sz i) i 42 Hh 55 4%
R NS e HUR AR B SRR, B2 AT L L R
G5 F- T MR M (RMS PRI ) 2R WA 'S8 4R T 4530 2%
() Ft T S5 R M S (P 7) o B AR B = A S LY
TAWZ T IR X AT UL A R U4 R R
W3E (F 9b, Fe 29 2.5 km, H£1250 m) .

-
,’:’p:_mng L R e

() It M T 5 (b ) i B MR

Fig.6  Seismic reflection features of the fan delta and slump fan complex for the Cretaceous deposits in A Sag, Melut Basin



1064 DT A=

5424

| A

ESIC ]

SCATRFAE

P
L

b

ARE

= || &

=&

O =
e =x

5 o bl
=

BI7  Melut 745 A T4 W7 e S0 5 S5 A9 0 ARURH 26 784 R M 7% i) 7 45 il

Fig.7 Sedimentary facies types and seismic response characteristics of the steep slope belt during rift stage in A Sag, Melut Basin

W = NS B PIRER A (B3~5 m A E) S
JeA HRAE , R AL G 2B Gm (BOfRJZ R
BRED ) —St (MR S5 )= BE RIS ) —Sh UK )=
B rpoRLED ) A Sp (BCR AR = BEH LI = ) —Sh (UK
SFIEB RS (B 4b) 2k (GR) BA T |
I LA Z R, BIIE SRR A TR T AT
JEZ AR B SR A A , AR
KT 3 PR TE AT UL, B 1 SR B A
A 7K T 23U T A o A0 B I A B4 TR 1 S
ERREIR IR O— IR ER KT T A e B i (8]
5b) o AT AR ST T -5 ] L
Fefih, Z2 WK 30 1 AT 30U R ) S
(L 8) , ] LTI PE A & RO T T8 . il
TS PRI TR SE B L S SRR s P T RR
JEPE(RMS R ) 2B N UL HOT A o IR iR 5
I 54 X N B A 20 AR S IR 0 O R 23T
18) 5 55 PR 0 OK T 2R IRE ) 325 A4S L 2R
IR IR A S ) DL T R R e g 1 300 (&1 7) o

T 350 B 43 A T B = AU AT SRS, E B = A
RS LR, RS R HRIE AT . Ak BRI
JEJZ AR S S IRK A A T , SR A R
i Ms (ZETEAR 3 85 ) —Gms (8T 4 38 —Hetk 75 ik
W) (El de) , BER SRR A IR I N 1 Sh By D). 1
B UURR BA A FE DA, TR S K6
— RO — R WA e S S i (18] 5¢) o M7=
P b T 4 B S R S AR L 1l MR T )
55 B A TS AT 5 BRI B9~ TR DR 9 AL 4
fih , 161 %25 7 ] 5 B AT AT S 8 S SRR B4 B = O
HIT 25 S A8 F2 fih , 1 B35 B (0 BE | J BE | LA B JF 08 1 A 1T
T AT , T 35 5 N T /N R T 28 I 2K T 2R A A
L, IR W ZE R LR B RO S R T
W2 (E19) o -3t 52 J& 1 (RMS i i ) L
SRR B S, B B DX DAY ) SR AR A S EAT
SFZRATIRERAE (181 9a) o WF5E XA 38 b BT TP
SURRAE , 55— 28 0 32 AT 2 ) B bR BEUR T 38 B , 2%
LSS TR S 1 B BT UT T (P 9¢ ), 58 — 2 0 32 BB



531 A TR 455 - T T BB B = 0 W — 3 B0 B B2 B AR ) TR T A By A= e o i S 1065
A-S-2
}f iff, GR | st [w]Lip | pr
0 50 100m m [ APT Ik ik Lz _usé-:
(-
A-S-3
[ T&I[ Gr | = [ [rLp] DT
7 g{é APT| JF | ik | LLS [ns/m
A-S-1 T
s [we e | 7 T Gr | ¢ [ | LD ] DT r4
UM [ | g |APT| O |6 | LLS [ps/m
12280 =
o)  —
2300 {17}
- ! =Hi
Cl|= {1
W\ Lol
5 | A-S-2
& 2 Wl JLLD | DT
i % é] i |LLS [ps/m
2340 | (e
. Ll
2 360 % }
!
_ A-S-3 é =
7 TR % [ [LLD | -
2 wiapr] % | W [ILS far '@l
i gl ¢
T = - oo
Nz H £
A-S-1 I3 JlE
— k420 z %
I 3 | fiEld | it |or DT & 3
[ E| jm [APL | 3 ns/m 3 § i
2440-? 3 ]
i \ ]
[z msie Bjiacnis
i @ 1 — B R 4
1[5 L i 4
; 2450-{) 2‘ .....
- {
i :
g i ] O OO0 0 B [0 =S .
o : SREGE MM KTFAWME W KTFaREE 12 = Kz

B8 Melut 75 A U154 B = AR YN - T RN AT 2% 36 AR A9 TR BORE X6 Ee 51 1o
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Abstract: [Objective] As an important type of coarse-grained sedimentary system and oil and gas reservoir in fault-
ed basins, fan delta and slump fan complex deposition has been the hot topic of research on lacustrine sedimentary
and reservoir formation, such as distribution area, evolution period and accumulation model. [ Methods] Based on
high resolution 3D seismic and drilling and logging data in the A Sag of Melut Basin in central Africa region, the sedi-
mentary characteristics and evolution of fan delta-slump fan complex are studied by using core observation, sequence
division, seismic reflection characteristics and seismic attribute analysis. [Results and Conclusions] The results
showed that the types of sedimentary facies of fan in the study area included fan delta and slump fan caused by gravity
flow, slump fan had two types of morphology characteristic, the first one was line source slump fan controlled by
slope break, the second one was multistage slump fan with single point source controlled by steep topographic slope.
Combined with seismic profiles and well logging features, five periods of fans were recognized in the Cretaceous study
section. The single-stage fan all had the characteristics of retrogradation, the vertical evolution of multiple periods of
fans was characterized by “first progradation and later retrogradation”. The fan distribution was the largest at the end
of Renk Formation deposition in the Lower Cretaceous, reaching 148 km’. However, the fan evolution was mainly in-
fluenced by tectonic activity, palaeogeomorphology, provenance supply, and base-level cycle. The fan distribution
was larger in the period of strong tectonic activity, abundant provenance supply and large short-axis tectonic uplift,
and the slump fan was most developed in the early period of relative base-level rising cycle and decreasing cycle. A
new understanding of the sedimentary pattern transformation occurred in the Early Cretaceous and Late Cretaceous in
the A Sag was put forward. The exploration potential of the fan delta and slump fan complex deposition in the faulted
depression is clarified, which guided the exploration deployment.

Key words: Melut Basin; Cretaceous; fan complex deposition; fan delta; slump fan; sedimentary evolution;

accumulation model



