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Abstract

In the Santos Basin Pre-Salt province, the main producer reservoirs make up the carbonate rocks from the Barra Velha Formation (BVF) of the
Aptian age. These reservoirs consist of lacustrine carbonates, formed through biological and chemical processes, interlayered with reworked
facies. These distinct depositional facies vary significantly influenced by depositional environments (e.g., evaporation, lake geochemistry,
groundwater oscillation, hydrothermal fluids, lake-level fluctuations, and lake energy), further diagenetic process (e.g., burial, hydrothermal
activity, and fluid flow) resulting in a complex arrangement of the Pre-Salt facies. Additionally, recrystallization, dissolution, dolomitization,
and silicification are responsible not only for changing the original mineral composition but also for conditioning the porosities and
permeabilities of the rock. The goal of this study is to characterize the BVF carbonates stratigraphic framework through faciological and
petrophysical analyses. Moreover, a correlation between the distinct interpreted facies and their porosity and permeability characteristics was
performed to observe any direct relationship between the facies type and its reservoir quality. For this purpose, photos of sidewall cores and
thin sections, core data of one well, and open-hole log data (Wireline) of seven wells distributed along an interpreted dip section (NW-SE) at
the south of Santos Basin. Preliminary studies reveal the prevalence of reworked limestones (grainstone, packstone, wackestone, and
mudstone), followed by in situ carbonates (crystal shrubs limestone, stromatolite, travertine, and carbonate tufa’s). In addition, two wells
presented magmatic bodies interbedded with the BVF carbonates, which could in a certain way have influenced the processes of
dolomitization, silicification, recrystallization, and dissolution. The observed porosity is predominantly of secondary origin, generated through
post-chemical compaction (late diagenesis). The petrophysical evaluation shows the average porosity and permeability of the seven wells
ranging from 2 to 11% and 0.03 to 5mD, respectively. Calculated porosities and permeability curves show that the in-situ carbonates and
reworked grainstones generally exhibit higher values, reaching a maximum of 30% and 1D respectively, contrasting with reworked limestones
such as mudstone, indicating a lower reservoir quality. Key words: Pre-Salt; Lacustrine Carbonates; Reservoir Quality



