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Abstract 

 

The atypical petroleum system of the Parnaíba Basin has been proved over 15 years of gas exploration, enhancing the understanding of the 

interaction between magmatic intrusions, hydrocarbon generation, and trapping mechanisms. The CAMP magmatic event in the Parnaíba Basin 

is key for hydrocarbon generation, as intrusions into Devonian shales of the Pimenteiras Formation heat kerogen into hydrocarbons. These 

intrusions trap hydrocarbons in siliciclastic reservoirs, such as the Devonian Cabeças Formation, Upper Devonian/Lower Carboniferous Longá 

Formation, Carboniferous Poti Formation, and Upper Carboniferous Piauí Formation. In the Paraná Basin, the gas field of Barra Bonita and the 

sub-commercial gas discovery of Cuiabá Paulista represent igneous trap accumulations formed during the Paraná-Etendeka magmatic event. 

These accumulations trapped hydrocarbons in Permo-Carboniferous sandstones of the Campo Mourão and Lagoa Azul Formations, above the 

organic-rich shales of the Devonian Ponta Grossa Formation. These examples demonstrate an active petroleum system and highlight the role of 

magmatic events in hydrocarbon generation and trapping, illustrating the efficiency of atypical petroleum systems in both the Paraná and 

Parnaíba Basins. The Paraná Basin is covered by approximately 30,000 km of 2D seismic data and over 100 wells, providing fair 

understanding of sediment distribution and magmatic events. However, skepticism remains regarding seismic quality of image, mainly due to 

signal attenuation caused by Serra Geral Formation, a major Large Igneous Province, result of Mesozoic magmatism. This magmatism also 

generated intrusions at various stratigraphic levels, visible in seismic data. Beneath the even 2 km-thick magmatic cover, strong acoustic 

impedance contrasts between sills and siliciclastic sediments help identify intrusion geometries, analogous to the existing fields in the Parnaíba 

Basin. There, magmatic intrusions appear as plane-parallel geometries in organic-rich shales to more complex transgressive sills and saucer-

shaped structures in sand-rich intervals. A similar seismic signature is observed in the Paraná Basin, where intrusions vary regionally, from 

high-amplitude parallel reflections of sills to slight transgressive and saucer-shaped bodies, typically bounded by vertical discontinuities. These 

structures can be identified in shallow to deep intervals, with intrusions thicknesses varying in tens of meters. Structural features are associated 

with subvertical faults and dikes, causing interruptions in seismic reflectors and dome structures deforming surrounding layers, indicating 

magmatic influence. The Paraná Basin remains one of Brazil’s last onshore frontier exploration areas. The seismic expression of igneous 

intrusions in the Paraná Basin is analogous to the commercial accumulation in the Parnaíba Basin. Despite challenges in achieving deep, high-



resolution imaging, the presence of magmatic intrusions is clearly recorded. Therefore, continued efforts to unlock the basin’s potential are 

justified. An key advantage of the Parnaíba Basin is its higher density of exploratory data compared to the Paraná Basin. Although the Parnaíba 

Basin covers 60% of the Paraná Basin’s area, it has a similar amount of seismic data and 60% more wells, providing a more robust dataset for 

understanding its petroleum system. These factors contribute to a refined geological and geophysical model to enhance exploration in the 

Paraná Basin. 


