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Abstract: The discovery of Palogue oilfield in Melut Basin has opened a new exploration direction of the Central African Rift
Paleogene and confirmed that the northern sag of Melut Basin is rich in oil and gas resources. The LLower Cretaceous source rock is
the major source rock of Melut basin, the Palaeogene is its main seal-reservoir assemblage. The formation mechanism and model

of oil and gas accumulated were proposed based on the specific tectonic-stratigraphic assemblages and evolution history of the
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Melut Basin. Oil and gas accumulations were influenced of mantle CO,. Relationship between CO, and hydrocarbon accumulation
was investigated using a suite of hydrocarbon generation and expulsion history, tectonic evolution history, fluid inclusions, CO,
and crude by taking Palogue oil reservoir as an example. The results show that the Late Paleogene-Neogene, the occurrence of the
mantle source CO, migration tectonic thermal event have an important influence on oil and gas accumulation in Palogue oilfield.
Under the action of tectonic-thermal events, the thermal evolution of source rocks rapidly enters the mature stage, and intense
hydrocarbon generation and expulsion occurs, CO, in supercritical state quickly blends into crude oil. The crude oil saturated with
supercritical CO, quickly migrated through the reservoir and developed a large number of high-temperature mixed hydrocarbon
inclusions, which showed the rapid accumulation event under the abnormal high heat event. After the crude oil full of supercritical
CO, entered the Palogue trap, CO, gas began to separate out from the crude oil layer by layer due to the change of formation

temperature and pressure conditions, CO, gas carries light components into the upper reservoir for mixing. This results in a series

of changes in vertical physical properties.

Key words: Melut basin; Palogue oilfield; accumulation process; evaporative fractionation; petroleum geology.
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Fig.1 Classification of structural units and strata column of Melut Basin
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Table 1 Physical properties of crude oil in Palogue oilfield

HA TR (m) S (m’/m?) APLJE 15 (°C) () R (cp) CO, 7 (%)
TSE-1 1956 9.69 29.62 35.50 17.26 32.38
F-5 1362 11.60 33.00 20.00 909.30 48.25
F-7 1373 13.03 39.00 27.60 532.60 56.48
T-2 1232 16.37 25.20 42.00 31.20 203.90 63.40
T-3 1209 14.52 22.70 41.11 31.31 389.00 63.04
A-l 1206 14.69 23.00 37.50 30.00 89.16 62.00
A-3 1220 20.27 22.50 39.00 36.42 110.00 57.25

Samma 21 Hb )73 v, B I R R K I B 43 A3 AR AT .
ﬁﬂ?ﬁﬁ&wwcwﬁmmkE%mmﬁﬂ%
B, DI U RS R B IK, GOR 4y i #E
9.69~20.27 m*/m’ ZIETJ W S COLSARE A A
B AN S A MR s ) FE 2.1~4.8 MPaZ
], /N T 42 TR F1 (11~14 MPa) , & B il 8% i 1A
H AR B APT4: A 7 13.7°~33.5° 2 [a]

W R K T 152, P A 36 °CL R B
0§ — v O DT B RRAE

Palogue i FH B 3 5¢ 3T 31 AL Wi )2 19 J-1 JF Yabus

20 PE P o 4l CO, SR (& 1), %F J-1 3 Yabus 41 CO,

HEAT A 4 K R 2R A A, CO, & i 18 90 % A I

8 CeonXho 43 A E — 3% o~ — A%, s 4 £ B AN 1% 11X

CO, MR R (52 b RAE,2014) A 2B L TR IE



5510 3] F

JEE TR COLRT Al 2448 2 A 52 1 3491

2R T LAY (18 0 5 T AL PR R AE (Dai et al, 19965 HI
SO EF, 20135 T2 R 4, 2017) , BT AL M [ CO,
SRR TE L U5 A P
2.2 GRS

20 22 8O AEAR LA , Uit 14 4 8 442 ¥ i T T 41
T b 458K, R HE A e b AR A AT SR U R R B
JE 3 R0 A B B A5 A B T AR X e
i R R A ST R T B (Liu et al., 20225
FALRAE, 2022) . %) F Melut Z #b Palogue Ji H i <,
fiff 2 A0 B2 PR R AL, 22 B AF (2022) 3 2 X F-2 - 2
AR HEAT R GE 50 B, N R A AR SR L 4y A AE
6%0~10%0 Z 8], 3= 2L 53 A1 75 A7 S PORL A7 3 i K ik
MAam@aE T, LFEe6a Eoea—JXapm
BN A A B AR 2 O S R, B o AR
AL CO, MR B ik 85% L b, 2l 20 5 1
15%~49% , W45 1Y ) — R B2 KT 200 °C, it i T4
R AL AR R BT AL CO, AR5 I i 7
SEH AT R PR AR,

3 JEIE COJE ML bz 2 L 7 Hr

Melut 4 #b 7 35 428 K — Hr i 22 90 K 1L i 2l 4
. Wilson and Guiraud (1992) 7F 75 FF Darfur &2 X
A5 0 B M A AR IS R 23~14 Ma, R IZ A
WG B Melut 7B 3 Adar+ Lau 20 # )2 tha] WX
BOATE R oA, A A TG B E A P EEIRA
R B 2B AL T OO & 2 Z T a3 by
FER LT R OB R & COLAUM 4 Gerlach
i B8, A BRBE AR 1l 3% s DL 7 i s COL 1Y

HARN 792 Mt/a, BT CO, BYH R 66 Mt/
a(Gerlach, 1991; % 445, 2008) . JbHF M B4 J& T Wi
g3 1 191 s, A e B2 GRS, T-1 57 F e 0 i 5 ey 2=
BEIE UL RE — OB 3 T R A8 T-1 IR dE R A W1
XN EBIMTBE CO, & fe Vi ik & (K 2) , 74
HB 21 B W 2 B I J-E IXCh AR AR A SRR, U B 2 W
SRR FEC W VT K N A5 8 5 CO, <
(UNIEI I R 61 A DN e S = N I R G N N T S
F, AR M A DL — DU L W1 3 XA T4 3 by
L ER L 8 R CO, AR — T 1H U K W7 )2 #E A J-E
DX, 53— 7 1 3 Ak A7 T 30 R e AL 1Y BT 2 R D A
iy A W13 X, IR ICE @tk m) s %%, il
1l Palogue i V- 40 X 5 CO, & X R ERA (F
2),CO V43 A b B AU An-P-F-Te X J5 [ CO,
T W I R AE  BDSE T B COL SRS 5 P R
AL AR 7 maE %, &l m bR R B CO, R Ul
R — DU ot W1 I TR 1] M B ih 3k 2 2 5

X T U T A sl A AT 45 b )2 2 A T
Ak s o F KT . 7E 8 40 T A Melut 2 M A6 1M1 6 44 i
DURUE S Bl b, >R 35 BT A 52 53 232 24 A GE 1Y
D5 ¥R Melut 735 b At 35 111 5 9 b )23 2356 52 55 F4i 1k
SEHEAT T REARL . 3% IUCEE AT AL R M1 B e X W1t
HEAT Hb J2 PO A S R R SN Ro B4 4F S 24
WM EHCEASYRo Y, 45 & M 2 8095 552 H
PetroMod % /4 #E A7 B 40 , £ B 5 Ro 848 s W) & 1
AL i 2 Sk e 26 45 2 (1A 3) . 33 A 3 Ak s R B b
#BIMTBE Al Renk #2545 1l i 209 Ro ik 5] 0.6 % #E A
WA A R, 4R B TR Al Renk S8 U & BB Ro ik
F)1.0%. 78X — By Bo b, oy Bt Yabus—+ Samma 41

R B [X

B2 AL MBs CO, I 43 Fi AR AE

Fig.2 The distribution characteristics of CO, in northern sag
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