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Abstract

The discovery of gigantic oil reservoirs in carbonate rocks has emphasized the need to understand how post-depositional processes in
carbonates generate porosity and permeability. However, determining the parameters that influence the generation of this permeability remains
an open question. These deposits exhibit great variability in porosity and permeability, altered by surface and/or diagenetic processes that
generates secondary porosity, such as vuggy porosity or larger features such as karstic caves and fractures. In addition to the processes of
porosity generation, there are also substitution and/or pore-filling processes resulting from the evolutionary stages of diagenesis or percolating
fluids, whether of magmatic or tectonic origin. In this context, the petrographic description and isotope analysis of carbonate reservoirs
analogues such as Vazante Group, where the relationship between the generation of void spaces (channels) associated with fracturing systems
and fluid migration can be observed and offers valuable insights into the parameters that control both fluid migration and accumulation. The
first key question is how the mineralogical associations and sedimentary facies of the rocks transform into post-depositional petrophysical
properties that enhance fluid migration or accumulation within these systems. The second line of research focuses on understanding how fluid
properties, such as composition, pH, Eh, oxygen fugacity, temperature, and pressure, vary during the migration process. Initial results from this
approach, applied to the carbonate sequence of the Vazante Group, reveal a strong influence of depositional facies on fracture density, which
directly impacts the generation of porosity and permeability during brittle deformation. Additionally, parameters such as the chemical
composition of the host rocks play a significant role in controlling the extent of fluid migration. Three parameters were observed to
cogenetically control the permeability that favored fluid migration. The first permeability-controlling parameter is stratigraphic, where specific
horizons associated with fine, laminated dolomite levels, confined by less permeable layers, favored the horizontal migration of hydrothermal
fluids associated with hydraulic brecciation. Additionally, pelitic layers and massive or stromatolitic levels exhibited a sealing nature compared
to adjacent facies. The second parameter described is diagenetic in nature, referring to parameters associated with post-depositional processes
of dolomitization, secondary porosity generation, and pore filling. These processes are intrinsically associated with hydrothermalism and the
generation of sealing horizons due to the infilling of primary porosity. The influence of mechanical deformation was crucial for the creation of
corridors through which hydrothermal fluids migrated vertically. Moreover, fault zones favored late-stage fissure-karst dissolution, particularly
along planes lacking silica veins. Furthermore, mineralogical descriptions and chemical analyses revealed fluids with significant compositional
variation along the same flow structures, indicating multiple phases of space opening and fluid injections within the same reservoir.



Consequently, even at this early stage, our results demonstrate a greater complexity, both in the number of components and in the scales of the
processes involved, in understanding reservoirs in carbonate rocks than previously anticipated.



