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Abstract

Hydrothermal vents have been frequently mentioned in academic literature as a result of both direct (such as outcrops, cores, and petrography) and indirect (such as seismic reflection) observations. These vents are characterized by fluid and gas escapes and are typically found in areas with active volcanism. The interest and understanding of these structures have been progressively increasing over the past forty years and numerous scholarly articles have been disseminated to comprehend their biological, ecological, and geological attributes. Diverse conjectures have been proposed regarding their correlation with climatic transformations throughout geological time, with some even linking them to the genesis of life. The analysis of the geometry and distribution of hydrothermal vents holds significant value in evaluating the efficacy of oil reservoirs, as they have a direct impact on the composition of pore water and, in turn, the diagenetic evolution of the reservoirs. In addition to that the recognition of structures associated with the release of gases and fluids is of great significance in seismic analysis, as they may pose a risk of kick and result in substantial circulation losses during drilling. However, the lack of research on the hydrothermal circulation potentially linked to the emplacement of igneous rocks, as inferred from seismic interpretation, remains a notable gap in the Brazilian basins analysis. The aim of this study is to examine the spatial distribution and temporal evolution of hydrothermal vents in the Mero Field region. Furthermore, the objective of the research is to evaluate the thermogenic production of CO2 in correlation with pre- and post-salt magmatism. The study identified five types of intrusive features, including two linked to Lower Cretaceous rift-related magmatism that occurred concurrently with pre-salt reservoir deposition, and three associated with Santonian/Campanian magmatism. The data analysis indicates that the establishment of a complex hydrothermal vent system in the Santos Basin can be attributed to deep intrusions. Tholeiitic sills were emplaced synchronously with pre-salt sedimentation during the Lower Cretaceous period. These sills were mostly intruded in pelites at structural lows, and the release of a significant amount of CO2 into the atmosphere would have been a direct result of this event. The aforementioned structures and pathways were subsequently reactivated and repurposed by alkaline Santonian/Campanian magmatism, resulting in the production of an additional quantity of CO2 that was subsequently sequestered within pre-salt reservoirs.
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