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Abstract

Important studies have been carried out on the silicified Aptian and Barremian carbonate rocks of the Pre-Salt interval in the Santos Basin
(Barra Velha and Itapema Formations), which host important hydrocarbon accumulations (Sartorato et al., 2020; Vieira, 2021; Lawson et al.,
2022; Pereira et al., 2023). However, the genesis of the fluids and silica present in the pre-salt rocks and the impact of silicification on the
permeability and porosity of the carbonate rocks are still not clearly understood. A more detailed study of the various features of these deposits,
such as the precipitation mechanisms and reconstruction of the physical-chemical conditions (P-T-Eh-pH-salinity) during the circulation of
diagenetic and hydrothermal fluids that may play an important role in the migration of hydrocarbons is essential (Braunstein & Lowe, 2001,
Renaut et al., 2002). To contribute with the understanding of silicification processes in the reservoir rocks of the Barra Velha and Itapema
formations four well-cores located in the Berbigao, Buzios, Lula, and Sapinhoa fields of the Santos basin were studied. The objective is to
identify and characterize in detail the mineralogy, textures, geochemistry, structures, and relationship with the host rock, as well identify the
mechanisms of mineral precipitation, replacement and dissolution in the different types of silicification bodies. 44 silicified intervals for
sampling to cover the greatest diversity of host lithologies, stratigraphic level and silica bodies geometries in the Barra Velha and Itapema
formations, and geographical location in the Santos basin. Petrographic analysis was performed on thin sections from samples impregnated
with blue epoxy resin (to highlight the pores). The macroscopic and microscopic observation allowed us to recognize three types of silica
bodies geometry: tabular, nodular and irregular. That bodies are compound of cryptocrystalline silica, chalcedony (botryoidal, fringed and
spherulitic), microcrystalline quartz (anhedral mosaics) and macrocrystalline quartz (comb and mosaic), distributed in substitutive and
filling/cementing textures. Two chalcedony varieties are observed, quartizine and chalcedonic. Quartzine occurs as a replacement and pore-
filling texture, while chalcedonic only occurs as pore- filling. The first two geometries are greatly controlled by the host rock lithology aspects,
while in the irregular type this influence was not observed. These bodies of silica are divided in two main events of silica precipitation: pre- and
post- mechanical compaction. In the geometries described, the tabular and nodular types tend to be pre-compaction, while the irregular type
tend to be post-compaction. The pre-mechanical compaction bodies may be a very early silica precipitation event, penecontemporaneous or
with no significant burial that are cross cut by mechanical compaction structures such as vertical fractures, boudins and pinch-and-swells, and
have relicts or keep the texture of primary elements of the host rock (e.g. lamination, peloids). The post- mechanical compaction bodies may be
a late event with significant burial and associated with generation of secondary porosity (e.g. vuggy), oil migration in the basin, evidenced by
the presence of oil fluid inclusions and late diagenetic phases like barite and coarse carbonate associated with silica minerals filling veins.



