Identifying Organic Matter in Brazilian Pre-Salt Carbonates
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Abstract

The Santos Basin located in offshore Brazil is one the major lacustrine carbonate reservoirs in the world, comprising a carbonate interval
known as the Pre-Salt. Several facies and subfacies have been defined, including organic-rich laminated facies interpreted as stromatolites.
Through the use of detailed microscopy, diverse types of organic matter were identified in Brazilian Pre-Salt carbonates. Stromatolites and
other laminated facies from Barra Velha interval present organic layers, filaments, and rounded marks inside calcite structures, such as shrubs
and spherulites. Petrographical and geochemical analyses with optical and fluorescent microscopy, lon Mass Spectrometry (SIMS), and
scanning electron microscopy with energy-dispersive X-ray spectroscopy (SEM-EDS) indicate the presence of organic compounds in thin
sections. Fluorescent microscopy shows a high signal for organic portions in the thin section. SEM-EDS elemental mapping indicates the
presence of carbon in the stromatolite facies, associated either with calcium and oxygen, indicating carbonate, or isolated from other elements,
representing carbonaceous content in the samples. Organic matter, associated with microorganisms remains inside some calcitic shrubs,
indicating a relationship between microbial colonies and carbonate buildup. This study presents groundbreaking findings that reveal the
presence of organic matter within carbonate structures and its role in influencing carbonate precipitation and/or dissolution processes in
Brazilian Pre-Salt rocks.



