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1. ABSTRACT

2. INTERPRETATION OF SEISMIC REFLECTION PROFILES

The Congo basin (CB) occupies a large part of the Congo Craton (1.2 million km?) covering approximately 10% of the
continent. It contains up to 9 km of sedimentary rocks from Mesozoic until Quaternary age. The formation of the CB

started with a rifting phase during the amalgamation of the Rodinia supercontinent at ~ 1.2 Gyr and the main
episodes of subsidence occurred during the following post-rift phases in the Neoproterozoic and Paleozoic, separated
by late Pan-African compressional inversion [1]. After a new compressional inversion at the end of the Permian,
sedimentation resumed during the Mesozoic; since Cretaceous, the CB has been subjected to an intraplate
compressional setting due to ridge-push forces related to the spreading of the South Atlantic Ocean [1].

In this study we first interpreted the seismic reflection profiles and well logs data located inside the central area of
the CB, to reconstruct the stratigraphy/tectonic evolution of the basin. Afterwards, we compared geological and
geographycal information to estimate the velocity, density, thickness of the sedimentary layers and the depth of the
lithostratigraphic units. The results have been used as input parameters for a 3D numerical simulations, testing the
main mechanisms of formation and evolution of the CB. To study this, we used the 3D thermomechanical code
I3ELVIS [2] to simulate the initial rift phases. For the first experiments, we assumed that the Congo craton is made of
four blocs of Archean age. We applied extensional stresses in the N-S and E-W directions (orthogonal stresses) [1] to
test the hypothesis of the formation of a multi extensional rift in a cratonic area. The results of these first numerical
experiments show that the deformati

[1] De Wit, M.J., Stankiewicz, J., Reeves, C.V., (2008), Restoring Pan-African-Brasiliano connections: more Gondwana control, less Trans
Atlantic corruption, 294, 10.1144/SP294.20, Geological Society, London, Special publications.
[2] Gerya, T., Introduction to numerical geodynamic modelling, Cambridge University Press. T. Gerya 2009.
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Fig.2 [A-B]: Two examples of interpreted seismic reflection lines. Profile A is the combination of R15-R9-R10-R16. Profile B corresponds to seismic line L56.
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3. TECTONIC EVOLUTION 4. GRAVITY MODELS
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! 5. NUMERICAL MODELS
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The 3D thermomechanical I3ELVIS is based on the conservation of mass, momentum and energy. It uses a visco plastic rheology and is based on a finite difference approach using a
staggered grid and the markers in cells technique. The mechanical equation of momentum and mass is solved for a compressible non-Newtonian-visco-plastic fluid. The 3D
computational domain covers 4050 km x 4050 km x 392 km with the resolution of 405 nodes for 4050 km: 10 km horizontal resolution, same for the vertical one with 2 km
resolution. The tests have been conducted dividing the area into four cratonic blocks of size 1000 km x 1000 km, subjected to multi extensional stresses into orthogonal directions (N-
S, E-W). Each craton moves in both directions 5 cm/yr. On the top, there is a layer of sticky air of 20 km of thickness. The vertical size of the cratonic blocks and area off-cratons is 250
and 150 km, respectively. The Moho depth is located at 55 km. All boundaries are free-slip. The thermal distribution of the continental lithosphere is calculated following a linear

increase from 273K at the surface to 1698 K at the base of the cratonic blocks and to 1648 K at the base of the area off-cratons.

Fig.4 [A-B] Cross-section of the temperature distribution at the time step 0.09 Myr (A) and 15 Myr (B). We can observe the uplift of the asthenosphere in the central part of the area,
due to the extensional stresses (B). [C-D] Lateral variation of viscosity in the upper mantle at the time step 0.09 Myr (C) and 15 Myr (D). We can observe a progressive weakening

from the center to the corners of the area, in response to the extensional stresses..
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