Hydrothermal Silicification at the Microscale in a Faulted Carbonate Unit, Potiguar Basin, Brazil
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Abstract

This study investigates the microscale hydrothermal silicification process in the Afonso Bezerra strike-slip fault system that affects a Turonian-
Campanian carbonate unit, in the Potiguar Basin, northeastern Brazil. The fault zone comprises multiple episodes of hydraulic and dynamic
brecciation, with a remarkable Si-rich hydrothermal fluid migration, from underlying sandstones and the crystalline basement. We analyzed 30
thin sections from the vicinity of the fault core towards the preserved carbonate rocks to verify the silicification effects on the carbonate's
mineralogy and texture on a microscale. Samples collected into the fault core presented a high silicification degree and hydraulic and dynamic
brecciation. At least two silicification phases were identified: the first shows a complete host rock matrix replacement by cryptocrystalline
silica, whilst the second one fills the microfissures and overlays the cryptocrystalline matrix of the first stage. Furthermore, angular extraclasts
of quartz and chalcedony fragments from the first stage were also observed, as well as fractures and chalcedony-filled veins, the latter showing
different stages of silica precipitation, which indicates multiple episodes of cataclasis. Samples collected in the damaged zone present a
decreasing degree of silicification and better preservation of the mineralogy and texture of the host rock, showing partially silicified oolites,
bioclasts and micritic matrix. Towards the end of the damage zone, closer to host rocks, a dolomitization process was also identified. Carbonate
rocks unaffected by the fault effects show no silicification and/or brecciation, comprising preserved foraminifera, algae and oolites into a
micritic matrix. The petrographic study shows that the hydrothermal silicification process in the Afonso Bezerra Fault System changes the
mineralogy and texture of the sedimentary carbonates and strongly affects reservoir quality.



