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Research on the complex wettability characteristics and precise saturation
evaluation method for the P formation reservoir in the Bongor Basin, Chad
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Abstract The Bongor Basin in Chad is located in the
western extension zone of the Central African Rift System.
Its Cretaceous P reservoir, as the main production layer,
has complex lithology and significant heterogeneity, and
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the oil reservoir resistivity values vary greatly, making
saturation evaluation difficult. Based on data from
lithology , physical properties, rock electrical experiments,
and nuclear magnetic experiments, this study focuses on
the Baobab and Daniela blocks in the Bongor Basin of
Chad. The study

characteristics of the P reservoir in the Bongor Basin and

analyzes the complex wettability

proposes a saturation calculation model that combines rock
wettability with electrical resistivity. Research has shown
that the P group sand bodies can be divided into four sets
from top to bottom. The first set is composed of thin
sandstone layers containing mud, with a resistivity of less
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than 20 - m, using a mud sandstone saturation model;
The second set is partially thick sandstone with a resistivity
of less than 100 Q- m, suitable for hydrophilic models;
The third set has an abnormally high resistivity reservoir
with a resistivity of 300 ~ 1000 € -m, which is explained
by an oil affinity model; The resistivity of the second set of
partial sand bodies and the fourth set of sand bodies is
between 100 and 300 Q) -m, suitable for the mixed wetting
model. This method achieves accurate calculation of
saturation of complex wettability reservoirs in the Bongor
Basin of Chad, providing key technical support for efficient
exploration and development in the basin in the future.
Keywords Bongor Basin in Chad; Saturation evaluation
Complex wettability; Logging interpretation
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Table 1 Clay mineral content of group P in Bongor Basin
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Table 2 Physical property analysis of core well P group

in Bongor Basin research area
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BNE-3 10 ~18 15.1 0.1 ~500 32.8
BN-8 14 ~22 18.1 10 ~ 5000 817.3
BS1-1 1~29 14.6 0.01 ~ 1000 113.5
D-3 4 ~20 12.1 10 ~ 1000 301.9
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Fig.1 Oil and gas formation formation model in Bongor Basin (according to Dou et al., 2011)
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(b) Cross-plot of porosity and permeability for Group P in wells BS1-1 and BNE-3.
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(a) Cross-plot of reservoir formation factors and porosity; (b) Cross-plot of reservoir resistivity index and water saturation.
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Fig. 11

D-3 Rock electricity experiment

(a) Cross-plot of reservoir stratigraphic factors and porosity; (b) Cross-plot of reservoir resistivity index and water saturation.
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(a) Cross-plot of reservoir stratigraphic factors and porosity; (b) Cross-plot of reservoir resistivity index and water saturation.

70000

— AR
- = = - AR 1Ry

50000 !

60000 [-

1
i 40000
I

30000

20000

10000

O 1 Al
001 0.1 1 10 100 1000
T,/ms

10000

K 14 BNE-3 &M FK SRFMAZREE T, X L &l
Fig. 14 Comparison of nuclear magnetic T, of saturated

water and saturated oil in BNE-3 well rock sample

200000
180000
160000
140000
120000

E§1ooooo—

80000

60000
40000
20000

— MRS
- - - - AR

T
-~

|
)
\
]
1
1
|
'

0 L 1 1
0.01 0.1 1 10 100 1000
T,/ms

10000

B 15 D-3 g B MK A% B T, X LA
Fig. 15 Comparison of T, NMR spectra of saturated water

and saturated oil in rock samples from well D-3

100000
90000 |- | 1 F AR 2SS
80000F |- = = - AR %
70000
60000

Eg 50000
40000
30000
20000
10000

0
0.01 0.1 1 10 100 1000
T,/ms

10000

€ 16 BN-8 H A REAQFIK M A RE T, X L

Fig. 16  Comparison of saturated water and saturated oil

nuclear magnetic 7, in BN-8 well rock samples

PR I A )2 P O AR R R OR  TE O 1) AfE AL, Dy
B BT A B A T AT SE AR A

54 ®

(1) 5T X P 4lfi% )2 3 2 DU A fib % 5 0
F R K LB EEE R 6% ~ 24%, ¥ K
15.2%; B &R M BT, FEEPE(L0 ~
5000) x 10" m®, /i [t 86. 4%, #& 4 W /R H 45 U 14 i
LAB AR T

(2)BF5E X P4 35 Sy b R R A0 W 2, S8 B i
TR A B Al A NE R N F IR A,
HOR BB A)Z R/ T 30 Q-m 5 B R
JEJZRD 5, )2 LR AE 30 ~ 100 Q-m Z i ; 45 =
BRE R EZME, B 2000 Q-m; 554



322 HBRY PR PEE www. progeophys. cn 2026,41(1)

1000 10
mD-3 (@) m D-3 (b)
4 BNE-3 A BNE-3
+ BN-8 AA t ~ + BN-8
= 100+ A, =
¥
- =
= job * £
1 L O 1
0.01 0.1 1 0.1
FLISE /N KM/
\ 17 R R B o 5 N
Ca) AN R VR At )2 3t 2 TR 2R 5 FL B B Se 22 181 5 (b)) AN [ i P i )2 H BEL R 98 505 B R i A B se 2
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