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Abstract 

 

This study presents a thermal boundary layer (TBL) model of the lithosphere in southeastern Brazil, based on a dense grid of new temperature 

measurements from the São Francisco Craton, Ribeira Orogen, and Campos Basin. By integrating geothermal data with seismologic and 

gravity constraints, the model elucidates the thermal structure of the lithosphere and its implications for the region's geological evolution. Heat 

flow measurements revealed distinct averages: 40.13 ± 11.33 mW/m2 in the São Francisco Craton, 44.53 ± 14.38 mW/m2 in the Ribeira 

Orogen, and 59.6 ± 9.7 mW/m2 in the Campos Basin, reflecting variations in tectonic and thermal histories. Constructing a realistic geothermal 

model in geologically complex regions, such as southeastern Brazil, requires careful integration of geophysical data to define regional thermal 

behavior and lithospheric temperature distribution patterns. The study area, characterized by a collisional orogen with an ancient subduction 

zone and multiple island arc accretions, exhibits a complex orogenic thermal footprint. The southeastern Brazilian continental margin, 

including the Campos Basin, overlies this heterogeneous basement, composed of Brasiliano-Pan-African orogenic belts and the São Francisco 

Craton. The temperature model provides insights into the region's geological history, encompassing Neoproterozoic collision processes and 

Mesozoic rifting. It also identifies the presence of fluids, suture zones, and mineral alteration processes that influence heat distribution. These 

findings contribute to the understanding of the thermo-tectonic evolution of southeastern Brazil and offer valuable insights for energy resource 

exploration in the region. 


