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Abstract

Carbonate reservoirs are notoriously heterogeneous and complex, often exhibiting fractures and karstification, but can also reveal high
hydrocarbon production through layers or corridors of high permeability. Recent exploratory campaigns in the Santos and Campos Basins,
particularly in the Sagitario, Aram, and Alto de Cabo Frio areas, have demonstrated the difficulty in predicting how secondary processes, such
as dissolution (karst), cementation, and fracturing, affect the primary characteristics of these rocks. Understanding these processes is crucial for
opening new opportunities in prospecting and increasing the economic viability of projects in challenging areas with large resource volumes.
Historically, epigenic karst has been little considered in the exploration models of carbonate reservoirs in the Pre-Salt. There is a belief that
hypogenic karst is more effective in creating and preserving large porosities. However, various oil fields around the world have focused
exploration on epigenic caves due to their relevance. The depositional environment of the Pre-Salt has favored the development of epigenic
karst, as it formed in a continental context where fluctuations in the water table significantly impacted carbonate deposits. These events are not
always identified in seismic or well data, making characterization at multiple scales essential, from individual pores to large caves in high-
permeability layers that can extend across basin scales. Stratigraphy and the study of recent analogs are fundamental to understanding
karstification scenarios, their dimensions, external and internal morphologies of caves, mineralization, and the relationship between chrono-
stratigraphy, tectonics, and hydrology. The Jandaira Formation, in the Potiguar Basin, features large exposures of carbonate rocks and has been
used as a contemporary analog for fractured, karstified carbonate reservoirs with occurrences of tufa deposits. For this reason, it can be utilized
to optimize the understanding of the processes of karstification and the formation of tufa. The study focused on approximately 400 meters of a
well located in the western portion of the basin. It reveals three regional 3rd order discontinuities that can be traced for over 55 km, which
concentrate the primary karst features of the basin. The upper shallowing-upward cycles are represented by intensely dolomitized supratidal
facies associated with tufa and calcrete deposits. In these areas, vadose meteoric dissolution occurs extensively, leading to the development of
epigenic karst scenarios. The presence of vugs and dissolution features is widespread in these intervals. Based on core and log interpretations,
the tufa and calcrete deposits are more likely to be preserved in 4th or 3rd-order cycles, demonstrating a strong relationship with prolonged
exposure (karstification), which delineates the unconformity surfaces. These unconformities create discontinuities that facilitate pathways for
new dissolution fluids. Deposits from the Barra Velha Formation in the Santos Basin also exhibit shallowing-upward cycles culminating in tufa
and calcrete deposits, like those described for the Jandaira Formation. Thus, the latter serves as a valuable analog, highlighting that



understanding the relationship between stratigraphy and tufa/calcrete deposits is an important indicator for identifying and mapping areas
suitable for epigenic karst development with significant lateral extent.



