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Abstract

The brazilian pre-salt carbonate rocks are extremely heterogeneous, making it challenging to characterize reservoirs and replicate models
across various fields in this exploration area. Rocktyping is an objective method for characterizing reservoir rocks based on petrophysical data;
however, the results are numbers and graphs, which makes it difficult to understand the geological context behind this behavior. This study
evaluates the geological characteristics of Rocktypes in a well core of the Atapu Field in the Pre-salt of Santos Basin to enhance the
understanding of hydrocarbon reservoirs. The objective of this work is to characterize each rocktype based on petrological information like
lithology, composition, porosity and diagenesis, to identify which of those attributes are controlling reservoir properties. The Rocktypes were
classified based on RCAL (Routine Core Analysis) data, which is used to calculate Flow Zone Indicators (FZI’s). The rock characterization
involved ~100 meters of core samples, and 121 petrographic thin sections from a well in the Atapu field of the Santos Basin. Seven rock types
(RT’s) were identified — RT1, RT2, RT3, RT4, RT5, RT6 e RT7. RT 1 represents the lowest FZI — 0,09 to 0,18 values and RT 7 represents the
highest FZI values - greather than 6,0. RT1 is composed of lutites and calcilutites with a high presence of clayminerals and siliciclastic grains;
RT2 is composed of lutites and calcilutites with a high presence of dolomites and less clayminerals than RT1; RT3 is composed of lutites and
calcilutites with low clay mineral content and low dolomitization as well. RT4 includes boundstones with crusts and calcilutites composed of
microcrystalline calcite interbedded with calcitic crusts, RT5 features boundstones with dendriform shrubs interbedded with calcitic crusts, and
grumose calcilutites interbeded with calcitic crusts. RT6 comprises boundstones with dendriform shrubs with spherulites and crustiform
boundstones with spherulites; while RT7 includes crustiform and peloidal boundstones with a “tufa-like appearance”. Additionally, diverse
types of porosities were noted in each rock type: microporosity predominates in RT1 and RT2, intercrystalline porosity in RT3 and RT4,
intercrystalline and growth framework porosity in RT5, and growth framework porosity with vugs and fractures in RT 6 and RT 7. The results
demonstrated a strong correlation between pore types, lithologies, depositional, and diagenetic aspects with rock porosity and permeability. The
geological/petrographic characterization of rocktypes provided many information for reservoir modeling. This approach highlights the potential
of integrating rocktyping and petrography for a more precise characterization of the reservoir and flow zones. This integration facilitates the
lateral correlation of reservoirs and the identification of potential flow barrier zones, which may interfere with production.



