Forward Modeling in the Southern Portion of West African Basins: Data Integration and Evolutionary Analysis

V. Paest

Petrobras, Maric4, Rio de Janeiro, BRAZIL
Abstract

This study explores the modeling of sedimentary processes using forward modeling, applied to the set of sedimentary basins extending from
the coast of Namibia to South Africa. As this is still a frontier region with limited available data, this modeling serves as an excellent tool to
enhance the robustness of constructing a sedimentary facies model that will support the petroleum systems model of this region. The southern
coast of Africa presents a complex geological history, marked by significant tectonic events that directly influenced the creation of its
depocenters as well as the uplift of basin margins, thereby significantly affecting sedimentary processes. Forward modeling allows for the
analysis of these events and their correlation with sediment distribution, aiding in the identification of potential areas for natural resource
exploration, such as oil and gas. During the parameter configuration and the construction of sediment input route maps, a detailed
understanding of this evolutionary history is necessary, including tectonic evolution and its impact on sedimentary processes. This knowledge
impacts the definition of more realistic parameters so that the results more accurately reflect geological reality. A better definition of the
different phases of the basin in relation to eustasy, climate, and tectonics and their relationships is fundamental to determining whether the
sedimentary process to be modeled, particularly for siliciclastic facies, is turbulent or non-turbulent. Eustasy, along with climate changes and
tectonic events, plays a crucial role in determining sedimentation patterns. These factors influence the energy of depositional processes,
determining sediment supply, the distances sediments will travel, and consequently their textural, chemical maturity, and grain size. The
integration of data from different sources, such as 2D seismic sections with the mapped horizons on a regional scale, isopach maps, well data
(stratigraphic markers, facies proportions per interval), along with the available bibliographic knowledge, was fundamental for constructing a
robust model. This integrated approach allowed for a more precise and detailed analysis, increasing the reliability of the results obtained. This
process generated a sedimentary facies model capable of representing the discoveries of VVenus, Graff, Mopane, and other areas. The
integration of seismic, stratigraphic, and bibliographic data faithfully reflects the geological complexity of the region. This model not only
enhanced our understanding of the possible tectonic and climatic mechanisms responsible for the deposition of these sands but also highlighted
the importance of using high-quality data to obtain reliable results. It is hoped that the methodologies and insights presented in this work can
serve as a basis for future research and applications in other frontier regions, contributing to the advancement of geoscience and natural
resource exploration.



