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Abstract

Igneous rocks play a fundamental role in the formation and evolution of petroleum systems in several basins worldwide. In the Parnaiba Basin,
northeastern Brazil, the diabase sills and dikes, which comprise the Mosquito and Sardinha formations, contribute as a thermal source for
unconventional hydrocarbon generation, as well as providing trap and seal for the petroleum system. To understand the physicochemical
characteristics and mineralogical variations of these intrusions, we propose a methodology based on detailed descriptions of cuttings, X-ray
fluorescence (XRF), X-ray diffractometry (XRD) and well logs, such as Gamma Ray (GR), Density (RHOZ) and Photoelectric Factor (PEFZ).
This study allowed the recognition, in GR curves, of tabular igneous bodies, whether concordant or not with the host rock (sills or dikes),
showing a “barriguda” pattern when occurring in thick bodies or a “caixote” pattern in thinner bodies, both previously documented in earlier
studies. For this purpose, were used data from six wells: 1-OGX-93-MA, 1-OGX-101-MA, 1-OGX-110-MA, 3-PGN-5-MA and 4-PGN-14-
MA and 4-OGX-49-MA drilled in the Parque dos Gavides, the main gas-producing area of the Parnaiba Basin. The intrusions present in these
wells were identified through the Igneability Feature and classified based on the GR curve as either “Barriguda” or “Caixote” patterns. The
“Barriguda” intrusions show variations in the well logs (GR, RHOZ and PEFZ) along their vertical section, which allowed them to be classified
into three electrofacies. The XRF data divided the “Barriguda” sills into four chemofacies: increased magnesium, nickel and chromium at the
base of the sills due to the presence of orthopyroxene; increased iron and titanium in the high-density portion, likely reflecting the presence of
oxides, which were identified in cuttings; accumulation of incompatible elements (potassium, zirconium, phosphorus, rubidium and yttrium) in
the GR anomaly zone, characterizing a final phase of magmatic crystallization; and moderate values of all elements at the top of the sill. The
XRD data confirm the mineralogy inferred by XRF and macroscopic descriptions, suggesting the occurrence of magmatic differentiation,
where the last portion of the sill to crystallize was its upper third, according to Bowen’s reaction series.



