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Abstract

In the last two decades, the study of lacustrine systems has gained increasing interest due to its relevance in hydrocarbon exploration, as in the
case of the pre-salt system. In this context, the Salta Basin stands out, with the Yacoraite Formation (Maastrichtian) being a crucial target of
geological investigations. This formation, characterized by predominantly lacustrine deposits of carbonate rocks in an intracontinental rift
environment, assumes an additional importance in understanding hydrocarbon reservoirs. The objective of this work is to comprehend the
nature and formation of authigenic clay minerals within the Yacoraite Formation, seeking potential analogies with pre-salt clay minerals.
Additionally, it aims to elucidate the geochemical conditions and processes involved in the genesis of these clay minerals. Samples provided by
Petrobras underwent diverse techniques of petrological, mineralogical, and chemical characterization, including optical microscopy, scanning
electron microscopy equipped with EDS, whole-rock and <4um fraction X-ray diffraction, X-ray fluorescence, and electron microprobe
analysis. These analyses revealed seven distinct sedimentary facies and four facies associations. These associations reflect climatic and
energetic factors of the lacustrine system, such as accommodation space, water depth, and sediment input. The recurring presence of ooids
alternating between layers of calcite and dolomite indicates cyclic variations in Mg availability. The associations of facies and
paleoenvironmental conditions influence the composition of clay minerals, which formed through various processes, including the authigenesis
of stevensite and saponite, illitization of smectites, and the formation of chlorite and corrensite through alteration of magnesian minerals.
Authigenic smectites were directly influenced by microbial activity, suggesting high pH and salinity conditions in the lacustrine environment.
The process of illitization of smectites generated illite/smectite interstratifications and illites, with the source of K and Al originating from
detrital minerals. Comparatively, the clay minerals of the Yacoraite Formation have a distinct composition when compared to those of the
Brazilian pre-salt, which exhibit a more magnesian composition. Despite these differences, the formation processes of clay minerals are similar
in both contexts, with magnesian clay minerals associated with authigenic processes and more potassium-rich clay minerals linked to the
alteration of detrital minerals.



