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Abstract

Southeastern Brazil's complex tectonic setting, encompassing the transition between the Sao Francisco Craton, the Ribeira Orogen, and the
Cabo Frio Exotic Terrane, is the focus of this study carried out as part of a broad multigeophysical project supported by Petronas Petrdleo
Brasil. A regional magnetotelluric (MT) survey is integrated with other geophysical information to elucidate the deep lithospheric structure and
tectonic processes associated with continental orogenic belts and their relationship to the continental margin, especially regarding the
petroliferous Campos basin. An array of 100 long-period MT stations was deployed onshore across an area of approximately 400 km by 350
km, with station spacing ranging from 15 to 25 km along five NW-SE oriented profiles. A 3D resistivity model of the subsurface was generated
using the ModEM-ON package, incorporating tensor impedances and tipper transfer functions from these stations. By integrating the MT 3D
model with gravity and seismic tomography, the study reveals significant robust resistivity structures that provide a coherent interpretation of
the regional tectonic evolution. Key observations include: (1) conductive anomalies in the MT model and a shallow lithosphere-asthenosphere
boundary in seismic tomography, supporting evidence of terrain rejuvenation within the Archean Sdo Francisco Craton; (2) well-defined
sutures in both the geoelectric model and seismic tomography, evidencing Neoproterozoic subduction and collision at the Sdo Francisco
Craton-Ribeira Orogen boundary; and (3) distinct suture zones delineating tectonic domain contacts within the Ribeira Orogen. Anomalous
conductors at the Ribeira Orogen-Cabo Frio Terrane contact further reinforce the interpretation of a Cambrian accretion of the Cabo Frio
Terrane to the Ribeira Orogen. Challenging existing postulations of an intracontinental setting for southeastern Brazil's tectonic evolution, these
integrated geophysical findings provide clear evidence for the importance of Neoproterozoic-Cambrian accretionary processes, including
oceanic closures and continental block collisions.



