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Transboundary geological mapping

Geological baseline information is the fundament for higher-level environmental analyses and natural
resource management such as groundwater potential and vulnerability assessments, and regional
development. Geological maps differ, however, by scale, detail, coverage, and most importantly by
unit denomination and regularly show divergent interpretations along map sheet boundaries—
particularly along national borders. The “Geological map of the transboundary region of Benin, Niger,
and Nigeria” presents a thematically and geometrically harmonized geological overview of the border
region of Benin, Niger, and Nigeria incorporating data from eight different geological map series.
Inset maps visualize the coverage of the geological base maps and data sources, the lithological
classification, and the tectonic structure. Geological cross-sections provide insights into the three-
dimensional geological structure of the southern lullemmeden Basin.

Harmonization: concept and approach

Harmonization comprises a) semantic generalization and attribution of chronostratigraphic and
lithological units followed by a unified classification, and b) spatial and geometric harmonization
along map sheet boundaries and across map series. The original map units were correlated within a
chronostratigraphic framework and a common unit was assigned. Lithological descriptions were
harmonized following the lithological aggregation scheme proposed for the International
Hydrogeological Map of Europe (IHME1500, Duscher et al. 2015). The harmonization approach,
important aggregation steps, and assignment decisions are discussed in the accompanying report.
The mapping approach highlights ambiguous geological interpretations and unresolved
inconsistencies calling for a renewed effort of geological field mapping. Important ambiguities are
associated with the transition from the Continental Intercalaire/Hamadien to the Continental Terminal:
a) the extent of the Continental Intercalaire/Hamadien (lllo/Gundumi/Sende Formations) and its
transboundary extension, b) the spatial distribution of the intercalated Late Cretaceous to Palaeocene
marine strata between the Zamfara and the Niger River, and c) occurrence and differentiation of the
so-called ‘Continental Terminal—complexe de base’ along the Niger River.

This map was elaborated within the technical cooperation project 'Support for Groundwater
Management in the Niger Basin—Appui pour la Gestion des Eaux Souterraines dans le Bassin du
Niger” (AGES)—a joined project between the Niger Basin Authority (NBA) and the German Federal
Institute for Geosciences and Natural Resources (BGR) financed by the Federal Ministry for Economic
Cooperation and Development (BMZ). The aim of the project is to provide baseline information and
tools for groundwater management in the Niger Basin.
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Geological setting
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Simplified geological overview of West Africa emphasizing the swell and basin structure of the
continent (modified after Dirr et al., 2005). Important sedimentary basin structures of the Palaeozoic
and the Mesozoic-Cenozoic are contrasted with the crystalline basement of the Proterozoic cratons
and the Neoproterozoic Trans-Saharan fold and thrust belt formed by collision and subduction during
the Pan-African Orogeny.

Geological cross-sections

Locations of geological cross-sections compiled in the accompanying report are shown on the main
map. Exemplarily, three relevant cross-sections are shown in detail (bold lines). The north-south
section along the Dallol Maouri (FAO, 1970) and the east-west section through the Sokoto Basin (JICA,
1990) have been adapted to reflect the harmonized chronostratigraphy. The cross-section through the
Kandi Basin (Istituto ricerche Breda & OBEMINS 1989) has been modified to comply with the revised
chronostratigraphic classification of Konaté (1996).
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Geological base maps
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The geological map was compiled using 11 map sheets from 8 different map series. The labels refer
to the original national or regional maps listed in the references to the geological base maps.

Lithology
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Lithological harmonization comprises thematic and semantic generalization. Map legends and
literature descriptions were harmonized following the hierarchical aggregation scheme proposed by
Duscher et al. (2015) for the International Hydrogeological Map of Europe 1:1 500 000 (IHME1500). On
the first of five aggregation levels, the scheme differentiates the degree of consolidation
(unconsolidated, partly consolidated, consolidated) followed by a taxonomic classification based on
main, secondary, and accessory components.

Most suitable for overview purposes is the IHME level 3 as shown on the map. Partly consolidated,
fine and coarse clastic sediments dominate both terrestrial sediments of the Lower Cretaceous
Continental Intercalaire/Hamadien and the Oligocene Continental Terminal (Sandstones and sands)—
and lacustrine-marine sediments of the Upper Cretaceous and the Palaeozoic (Sandstones and clays).

Tectonic structures
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Tectonic structures are compiled from: Istituto ricerche Breda (Akibou et al., 1989a & b), Technoexport
(1995), and Konaté (1996) for Benin; NGSA (2011a & b) for Nigeria, and Ibrahim et al. (2016) for Niger.
Level of detail, density, distribution, and orientation of structural elements reflect the different
mapping approaches. Given the heterogeneity of the data, harmonization is not possible. The most
important structural element is the dominant Kandi fault (N20°E) that marks the boundary between
the Neoproterozoic (Dahomeyan) basement and the Palaeozoic Kandi Basin. For the basement, a
dominantly S175°E orientation of tectonic contacts was mapped by the survey of Technoexport (1995).
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