Gravimetry and petrophysics of the Chad basin area:
determining the depth of the basement
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1. STUDY AREA and STATE OF THE ART

)

The Chad basin (CB) is a huge intracratonic sag-basin (2.5 million ka) located in the
North Central Africa. It covers 8% of the continent surface straddling Algeria,
Cameroon, Central African Republic, Republic of Chad, Nigeria and Sudan. Inside the
CB, Lake Chad was considered as the fourth largest permanent fresh water reservoir
of Africa. It is a fresh water remnant of the Holocene Lake Mega-Chad (age
10.000-5.000 yr) with an extension similar to the Caspian sea (Schuster et al.,2009).

The Chad basin is located over an old intra-continental rift system. It lies in the
middle of a vast area also known as "Pan-African mobile zone" and exhibits a
platform in a tectonic setting related to rifting. Infact this basin was essentially
formed during the extensional tectonic in the Cretaceous period due to the
Gondwana breakup, in particular, the West and Central African Rift System (WARS

The paleotectonic evolution of WCARS around 126 Ma. In yellow the continental sediment
and in red the Chad basin boundaries in an approximated position. The black line means
major fault and the arrows means the direction of tectonic movements. The dashed lines

represents uncertain rift movements. Image modified from Genik, 1993.
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The geophysical surveys over the Chad basin area started since the 1959
but only in 1970, significant geophysical results were produced thanks to

the work of P. Louis titled: "Contribution géophysique a la connaissance

o - 2, ARGIA geological and geophysical information on the Chad basin were

J S;,BAQ « \o% collected. After, in 1992, G.J Genik gives us an overview on petroleum

9/ S :::;fM \L, :7 geology of rift basins in Niger, Chad and Central African Republic based
7 J 7 ‘: BLUE W 1 on the exploration work by Exxon (1969-1991) which included 50.000 km
SN ; f ..... of reflection seismic profiles and 53 exploration wells (Genik, 1993).
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geologique du basin du Lac Tchad" by P. Louis (1970), where all the

anomaly field obtained by GOCE satellite in the continental areas of
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Topography. The Etopol model (2008).

Gridstep: 0.1°, Max Degree: 2250. The map
shows how the Chad basin is a flat zone,
especially in the central regions.
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The terrestrial gravity data used come from the BGI.

The free-air anomaly (left image) and the Bouguer anomaly
(right image) maps confirm the evidences of positive and
negative gravity anomalies seen in GOCE's data
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