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Abstract 

 

Geothermal energy has gained increasing attention in recent years due to the global energy transition, as it is a renewable and low-carbon 

source. Although it is currently significant mainly in volcanic regions with hydrothermal activity, emerging technologies promise to expand its 

utilization in areas with lower heat flow, such as Organic Rankine Cycle (ORC) systems, or in deep, low-permeability rock formations, as seen 

in Enhanced Geothermal Systems (EGS) and Advanced Geothermal Systems (AGS). In the development of low-enthalpy geothermal 

resources, sedimentary basins have emerged as promising targets due to their permeable rock formations and potential synergies with oil and 

gas activities. Due to its geological characteristics, Brazil’s geothermal potential is generally considered low, a conclusion supported by most 

previous studies. Specifically, within sedimentary basins, geothermal studies have been limited to a few areas, conducted at different times with 

varying methodologies and restricted temperature datasets. This lack of comprehensive, standardized data and methods has hindered a broader 

understanding of these basins' geothermal potential. With the release of a comprehensive public dataset of oil and gas wells from the Brazilian 

National Agency of Petroleum (ANP), a large amount of well data has become accessible, enabling a reassessment of the geothermal 

framework of Brazil’s major onshore sedimentary basins using a unified methodology. This study examined the Cretaceous basins along the 

continental margin (Espírito Santo, Mucuri, Recôncavo, Tucano, Sergipe-Alagoas, Potiguar, and Barreirinhas) as well as the Paleozoic interior 

basins (Parnaíba, Amazonas, Solimões, and Paraná), incorporating over 2,000 extrapolated bottom hole temperature data points. The calculated 

regional average geothermal gradients for each basin range from approximately 18 to 30°C/km, with local values exceeding 40°C/km in certain 

areas. The study mapped variations in geothermal gradients within each basin and correlated them with the stratigraphic-tectonic framework, 

major structural features, and basement domains. These results provide an updated regional overview of the geothermal context of Brazil’s 

primary onshore sedimentary basins, potentially serving as a foundation for identifying areas for further investigation and potential future 

geothermal resource development.  


