Geochemical Assessment of the Parecis Basin: Analyses of Wells 1-BRSA-1204-MT and 2-ANP-6-MT
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Abstract

Brazilian onshore basins remain underexplored, requiring detailed geological studies to determine their potential for oil and natural gas.
Offshore exploration success has overshadowed onshore exploratory activities. Brazilian inland basins are primarily aimed at natural gas due to
their geological evolution, prompting new studies. Natural gas should be prioritized over other fossil fuels because of its efficient combustion
and lower carbon emissions. While natural gas cannot fully meet long-term decarbonization goals, it can aid in transitioning from non-
renewable sources. In 2020, the Program for the Revitalization of Oil and Natural Gas E&P Activities in Onshore Areas (REATE) proposed
measures for developing the onshore segment. This program recommended prioritizing the Parecis Basin to evaluate its hydrocarbon
generation potential. Although gas occurrences were expected, there was no conclusive evidence of an active petroleum system or the
thermogenic origin of gases. Recently, the Energy Research Company (EPE), in collaboration with the State University of Rio de Janeiro
(UERJ), identified the need for further studies in the Parecis Basin. This need is based on the analysis of rock cuttings and wellcore samples
from wells 2-ANP-6-MT and 1-BRSA-1204-MT. The samples underwent basic geochemical analyses, including TOC (total organic carbon)
and Rock-Eval Pyrolysis. The aim was to observe possible flooding surfaces from well profiles, suggesting depositional models of source
rocks. In intervals with apparent hydrocarbon indications, biomarker studies were conducted, and some samples underwent isotopic analysis
(613C). The geochemical results were unprecedented and were related to two regional seismic lines (02950001 and 03190041). Key findings
include the identification of the Bauxi Formation source rock, with significant thickness and depth to the east of the basin. In well 1-BRSA-
1204-1-MT, TOC, RI, S1, and S2 results defined three sequences, with the basal one related to the Bauxi Formation, showing TOC above 9%
and generation potential exceeding 16 mg HC/g rock. Biomarker results of marine/saline origin and their correlation with well profiles allowed
positioning the Maximum Flooding Surface (MFS) in the Serra Azul Formation. The Bauxi Formation was not found in well 2-ANP-4-MT. In
well 2-ANP-6-MT (west of the basin), the formation was thinner than in well 1-BRSA-1204-1-MT (east of the basin). Samples and composite
profile analysis indicated more intercalation of sandstones, siltstones, and shales, with a thinner shale and low TOC values (below 0.35%).
Considering all three wells, deposits to the northwest appeared more proximal, while those to the southeast/east were more distal.
Interpretations of structures, anomalies, and sedimentary deposits suggest hydrocarbon presence. '‘Cone' features may indicate hydrothermalism
and a potential source of natural hydrogen. Despite the novel results, further studies are necessary to better characterize the source rocks and
potential hydrocarbon and/or natural hydrogen reservoirs.



