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Abstract 

 

Xcalibur Smart Mapping conducted a high-resolution aeromagnetic (MAG) and Full Spectrum Falcon® Airborne Gravity Gradiometer (AGG) 

survey for the Société Nationale des Pétroles du Congo (SNPC) between 2023 and 2024. This survey spanned the Ntsinga, Mbesse, Koba, and 

Mboloko exploration blocks within the Cuvette Centrale (Central Basin) of the Republic of Congo. The newly acquired airborne data were 

merged with similar data from 2020–2021, which included surveys of the Mboto, Ngolo, Ngoki, and Mokelembembe blocks. Traverse lines 

were spaced at 2 km, with tie lines at 20 km, and the surveys were conducted at a flying height of 150 m, closely following the terrain. In order 

to capture longer wavelengths associated with deep structures, sGrav airborne gravity (GRAV) data were collected simultaneously with AGG 

data and combined during processing. Xcalibur’s density scan method was applied to select the most appropriate terrain correction densities, 

minimizing the influence of terrain features in the final processed data used for interpretation. Density scan outputs, generated for selected 

search window sizes, provided average rock density profiles in areas with sufficient terrain variation, along with histograms. AGG data yielded 

various gravity gradient components, while derivatives and match-filtered products were derived from MAG data for detailed structural 

interpretation. An integrated interpretation of AGG, GRAV, and MAG data with existing seismic and well information was performed across 

the eight exploration blocks. The surveys covered a large, continuous area at the western flanks of the intracontinental basin. MAG data 

revealed Neoproterozoic and older sequences comprising abundant basalts, dolerites, granites, and sub-vertical dykes trending north and north-

east, associated with the late Neoproterozoic Rodinia breakup. MAG data analysis mapped the geometry of basement blocks containing pre-

breakup granitoids. The AGG data sheds light on the thickness and depth variations of clastic sediments versus high-density carbonates. High-

intensity gravity anomalies indicate a combination of shallow basement blocks and thick, shallow carbonate sequences. Qualitative litho-

structural interpretation improved the understanding of the basin's evolution. Quantitative analysis consisted in magnetic depth estimation and 

2D & 3D GRAV/MAG modeling, enabling the identification of pre-Neoproterozoic structures and the thickness distribution of overlying 

sequences, including the relative depth and thickness of the Schisto-Calcaire reservoir. Litho-structural maps, derived from both AGG, GRAV 

and MAG data highlight major structural styles and trends, unconformities, stratigraphic unit distributions, and are used to select and rank the 

most prospective areas. Recently acquired MAG, GRAV and AGG data significantly enhanced the definition of basement architecture. Depth-

to-basement estimates reveals sediment accumulations up to 4–8 kilometers thick, positioning the area as highly prospective for hydrocarbon 

exploration. The final interpretation maps provided new insights into substantial sediment accumulations, advancing the understanding of the 

region's resource potential. 




