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Abstract: Integrating detailed seismic interpretation and analogue tectonic modeling experiments, this study investigates
the unique structural characteristics and the dynamic formation and evolution mechanisms of the Bongor Basin in the
Central African Shear Zone. Geophysical interpretation indicates that the Bongor Basin exhibits characteristics of a
typical inverted rift basin. The current structural configuration was controlled by two phases rifting during Early

Cretaceous and the compression in Late Cretaceous-Paleogene, with the primary rift-related structures are still clearly
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identifiable. Multi-stage analogue tectonic modeling further confirm that the formation of the Bongor Basin was

controlled by two early phases of rifting and subsequent inversion, with the extension directions of the two rifting stages

separated by 25°-45°. Combining these results and context of regional tectonic history, a geological model of the

two-phase rifting in the Bongor basin was put forward. In the early Early Cretaceous, the opening of the South Atlantic

Ocean triggered near north-south stretching between the South African and the Northeast African subplate. This led to the

first phase of rifting n the Central African Rift System basins, including the Bongor Basin. During the late Early

Cretaceous, both the shift of the main Atlantic expansion toward the equatorial region and the subduction of the Tethys

Ocean toward the Eurasian continent caused a nearly northeast-southwest extensional stress between the northeast

African block and the South African block. Unlike other basins parallel to the Central African Rift System, the

northwest-trending Bongor Basin underwent a second phase of rifting. The study presents new insights into the formation

and evolution of the Bongor Basin, which is of great significance for guiding future oil and gas exploration
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Fig.1 Regional map showing the location of the Bongor Basin(A). structure outline of the Bongor Basin(B) and

stratigraphic column of the Bongor Basin(C)
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Table.1 Statistical table of parameters for each depression.

o G 22 3 A1) e 2Z 4
(Ma) | AL (m) R (%) 1 (%) v/ (mma-l)
Prosopis 7.2 516.21 34.45 1.8 0.07
Mimosa 6.83 684.28 45.67 2.4 0.10
TD-02-824 (Moul) Kubla 4.37 156.75 10.46 0.29 0.04
Ronier 8.4 49.64 3.31 0.1 0.01
Baobab 12.5 91.44 6.10 0.31 0.01
Prosopis 7.2 1719.871 36.66 3.7 0.24
Mimosa 6.83 1406.35 29.98 2.71 0.21
TD-02-804 (Mango) Kubla 4.37 625.92 13.34 1.17 0.14
Ronier 8.4 429.44 9.15 0.8 0.05
Baobab 12.5 509.44 10.86 0.94 0.04
Prosopis 7.2 1292.79 26.38 2.7 0.18
Mimosa 6.83 1919.59 39.17 3.9 0.28
TD-02-732 (Cola) Kubla 4.37 187.58 3.83 0.37 0.04
Ronier 8.4 562.74 11.48 1.1 0.07
Baobab 12.5 937.91 19.14 1.81 0.08
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Table.2 Parameter settings for each stage of the experiment

ERIEE | A EE | SCIGRTE SIS L NN (K5
e (mm) (mm) (s) (mm/s) L2y (mm)
I 5 5 420 0.0276 N-S 11.59
I 5 10 900 0.0276 N-S 24.84
I 5 15 540 0.0276 NE-SW 14.9
I\Y 5 15 540 0.0276 N-S 14.9
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Table.3 Analogue material properties and scaling ratios of the model

B2 st Bongor 7 ARALLEL
ffatE 2% % Pb, keg/m’ 1500 2600 pp*=0.57
R A 1 0.65 0.6~0.85 w* =0.76-1.08



W& c (Pa) 80 4x10’ c*=2x10"°
Jfa it 2 R Z,km 1.5%107 20 2*=7.5x10"
FERS B pd, kg/m® 940 2200 pa* =0.43
I ERE n  (Pass) 10° 10 n*=10"
PIMEZ R Zd, km 0.5x107 10 z4*=2.5x10"
KEL m 0.4 2.74x10° L*=1.46x10"°
S, g (w/sd) 9.81 9.81 g¥=1
i A ¢, s t%=9.26x10"
1ER ) 6, kg/m? 0*=1.08x10"
RS g e*=1.08x10"
3.3 {ESCIG 45 R Fig.7 Top view results of the pre-rift period
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Fig.13 Structural outline map of the South Atlantic
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Figl4. The evolutionary mechanisms of the African plate during different periods
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