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Fig. 1 [A-B]: Depth of the Basement and of the Base of Carbonates. Black broken lines and circles show 
the loca�on of the seismic reflec�on profiles and four boreholes, respec�vely.

Fig. 1.2 [C]: Interpreted seismic reflec�on lines. Profile C is the combina�on of R15-R9-R10-R16 profiles
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Fig.3 A,B: Gravity disturbance (GD) and Bouguer (BG)  field maps es�mated from Eigen (Eigen 6c4, 
maximum spherical harmonic degree: 2190, grid resolu�on: 0.05°) gravity models. Eigen-6c4 
contains the complete data of the GOCE mission, combined with those of LAGEOS, GRACE and 
Terrestrial data. [C]: Topography (ETOPO 1, map of the Cuve�e Central. Black labels show the names 
of the seismic reflec�on profiles (black curves). The hydrological system is displayed in blue. Black 
circles show the loca�on of the four wells drilled in the study area: Abbrevia�ons stand as follows: 
D= Dekese; G=Gilson1; M=Mbandaka1; S=Samba.  h�p://icgem.gfz-potsdam.de/ICGEM/. 

Table 1. Major tectonic events of the Congo basin from Archean to Cenozoic period. Colored circles refer to the main seismic 
horizons (Fig.2). 
References: [1] ESSO Zaire SARL (1981a) Geological comple�on report. Unpublished report; [2] Kadima EK (2007) Stra�graphie, 
structure geologique et prospec�vite' petroliere du Bassin de la Cuve�e congolaise.[3] Petroleum poten�al of the Congo Basin-D 
Delvaux, M Fernandez-Alonso-Geology and Resource Poten�al of the Congo Basin, 2015;[4] Linol B (2013) Sedimentology and 
sequence stra�graphy of the Congo and Kalahari basins of South-Central Africa and their evolu�on during the forma�on and 
breakup of West-Gondwana. PhD thesis.

[D]: Residual gravity field maps obtained from regression analysis between topography 
and Bouguer gravity anomaly field using the Eigen6c4 combined model.  

[E]: Gravity residuals, obtained from the difference between the values of the regression 
analysis and the gravity effect of the sediments. Black broken lines show loca�on of the 
seismic reflec�on lines. 

Fig.4 [A-B-C-D-E-F] Model 1: The numerical simula�on has been conducted 
considering the area composed of cratonic lithosphere.  A weak zone (off-craton 
lithosphere) of size of 405 km x 405 km (Model 1) and of size 810 km x 810 km 
(Model 2) is located in the center and represents the suture area between different 
cratonic blocks.

We can observe a radial propaga�on of the weak zone  and subsidence from the 
central part of the area to the margins, due to the upwelling of the asthenosphere, in 
response to the extensional stresses. "The red cross" (Fig.A-D), shows the effect of 
the mul� extension in the cratonic area.
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The numerical simula�ons have been conducted using the 3D 

thermomechanical numerical code (I3ELVIS) that is based on the 

conserva�on of mass, momentum and energy. It uses a visco-plas�c 

rheology and is based on a finite difference approach using a 

staggered grid and the markers in cells technique. The mechanical 

equa�on of momentum and mass is solved for a compressible non-

Newtonian-visco-plas�c fluid.  On the top, there is a layer of s�cky air 

20 km thick. A velocity of 2.5 cm/yr is applied othogonally in N-S and 

E-W direc�ons.

The temperature distribu�on of the con�nental lithosphere off -craton is 
calculated following a linear increase from the surface to the Moho (273K - 
773K) and from the Moho to the base of the lithosphere (773K - 1673K). In the 
cratonic lithosphere, the temperature follows a linear increase from the 
surface to the base of the lithosphere (273K - 1698K). The thickness of the 
lithosphere in the area on-craton and off-craton is 250 and 200 km, 
respec�vely. The Moho is located at a depth of 35 km. All boundaries are free-
slip.
The lateral varia�on of viscosity (A-D) at the base of the lithosphere, the cross-
sec�on displaying the temperature distribu�on (B-E) and the lateral varia�on 
of topography (C-F) corresponds to the �me step 50 Myr.
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Fig.2A: Reconstruc�on of the depth of the major  seismic horizons located in the Cuve�e Centrale. Black curves show loca�on of the seismic 

reflec�on lines

Fig.2B: Gravity effect (gz) of sediments inside the central area of the Congo Basin (Cuve�e Centrale, black box) obtained by forward modelling 

using Tesseroids (Uieda et al.,2016).The main steps of the processing are: 1) defini�on of the observa�on grid, 2) discre�za�on of the sediment 

layers into tesseroids. The density  is modeled as a contrast against 2670 kg/m3

Uieda, L., V. Barbosa, and C. Braitenberg (2016), Tesseroids: Forward-modeling gravita�onal fields in spherical coordinates, GEOPHYSICS, F41-

F48, doi:10.1190/geo2015-0204.1.
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BB = Busira Basin; BoB = Boende Basin; 
DB = Dekese Basin; GB = Gilson Basin; 
LoB = Lomami Basin; LB = Lokoro Basin; 
SB = Salonga Basin; BH = Boleko 
High; KH = Kutu High; 
KiH = Kiri High; LH = Lulonga High; 
LoH = Lokonia High; MH = Moussaka High; 
MaH = Maringa High
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