Silicification and Karstification Processes along Crustones (Iracema Field - Barra Velha Formation)
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Abstract

In the Pre-salt interval of the Santos Basin, the Barra Velha Formation represents significant carbonate reservoirs with extensive hydrocarbon
accumulations. Among the main reservoir lithofacies are Crustones, which can be categorized into three types, according to Borghi et al
(2022): coalescent calcite crusts, massive crusts e and "brushed” crust characterized by by vertically molded pores delimited by calcite
cements. This third type resembling travertine-tufa-like facies. This study aims to characterize the mineralogy, textures, and porosity of
silicified bodies occurring within crustones from the Iracema field, located in the Barra VVelha Formation. The Crustone intervals represent
zones of high porosity related to karstification processos. It seeks to define the relative chronology of the silicification process during
diagenesis and its relationship with karstification. The analysis are based on macroscopic descriptions of 21 m of core samples and 35
petrographic thin sections. Textural, mineralogical, and geochemical characterization was performed using optical microscopy, scanning
electron microscopy (SEM) and epifluorescence techniques. Macroscopically, the silicified bodies are concordant with the host rock, with
gradational to abrupt contacts, and they exhibit tabular to irregular geometries. These bodies display a white opaque color and range from gray
to brown in translucency. In them, silica replace calcite crystals in the host rock and fill porous, ranging in size from a few millimeters to 20
centimeters. They are primarily composed of quartz and/or chalcedony, with occasional occurrences of barite and celestine. Under petrographic
observation, chalcedony occurs in smaller volumes than quartz, either in an amorphous form or as a fringe surrounding pores, whereas quartz
exhibits comb and mosaic textures. The spatial distribution and geometric patterns of pores are complex and heterogeneous, often altered by
karstification and silicification within the same interval. This interplay adds complexity to reservoir characterization. These silica bodies
provide evidence of diagenetic and hydrothermal processes that significantly influence hydrocarbon migration. Their mineralogical assemblage
is critical for reconstructing the physicochemical conditions (P-T-Eh-pH-salinity) during the evolutionary history of these rocks. Furthermore,
they offer valuable insights into the origin and circulation of diagenetic and hydrothermal fluids.



