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Abstract

The discovery of the Pre-Salt deposits in Brazil has driven the study of continental carbonate rocks due to their economic and strategic
importance as oil and natural gas reservoirs. This study focuses on the detailed analysis of palustrine intervals in coquinas from the Morro do
Chaves Formation (Sergipe-Alagoas Basin), an important analogue for the Itapema and Coqueiro formations (Santos and Campos basins).
These intervals exhibit significant heterogeneities due to the interaction of sedimentological, pedogenetic, and diagenetic processes, which
directly influence rock porosity and permeability—critical factors for hydrocarbon storage and production. Pedogenic alterations can enhance
secondary porosity, improving reservoir quality, or be associated with epigenetic karst features. Alternatively, they can act as local seals, where
nodules form cemented horizons that can act as barriers to vertical fluid migration, directly influencing reservoir modeling and production.
Identifying these intervals aids geophysical interpretation. High resistivity values, often interpreted as indicative of deep-water settings in the
literature, are not universally applicable; swampy intervals, for instance, may also exhibit resistivity peaks while remaining characteristically
shallow. Furthermore, palustrine records serve as important stratigraphic markers for petroleum system reconstruction, reflecting climatic
changes, eustatic variations, and environmental transitions. The methodology involves macroscopic and microscopic descriptions, along with
petrographic, facies, and diagenetic analyses of four wells cores 2-SMC-01-AL, 2-SMC-02-AL, 2-SMC-03-AL, and 2-SMC-04-AL, drilled in
Sao Miguel dos Campos, Alagoas, Brazil. Preliminary analyses had revealed bioclastic calcirudites and calcarenites with a clayey matrix,
showing planar parallel stratification and predominantly concave-up oriented bivalves, both articulated and disarticulated. A key finding is the
nodular gray-greenish calcilutite, characterized by pseudomorphic nodules with irregular to rounded shapes, comprising 60—-95% of the rock's
composition. This lithology is often interbedded with nodular calcirudite containing a clayey matrix, where bivalves are predominantly
articulated and exhibit intense micritization. In the calcilutite, the spaces between nodules are filled with terrigenous materials, such as clays,
micas, and quartz, as well as phosphatic nodules and fish fragments. Smectite clay minerals are common, as well as biotite and muscovite. This
terrigenous material likely infiltrated from external sources, differing in composition from the in-situ nodules and containing eroded material
from the framework. These findings are essential for improving reservoir characterization and optimization of exploration strategies,
contributing to the reduction of exploration risks and more efficient utilization of petroleum resources.



