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Abstract 
In this study, we present the result of a deep regional magnetotelluric (MT) investigation in southeastern Brazil covering much of the Minas Gerais and Rio de Janeiro states and crossing the São Francisco Craton (SFC) and the Ribeira Belt (BR) with an azimuth of N20°W. This work is part of an ongoing multiphysics project at the Observatório Nacional supported by Petronas Brazil that aims at integrating onshore MT, onshore and offshore heat flux, magnetic, gravity and seismic data to probe the deep structure of the lithosphere beneath Campos Basin to understand the connection between the orogenic belts and the eastern Brazil passive margin and  the formation of the prolific sedimentary Campos basin. For this objective, an array with a total of 94 broad band and long period MT sites (period range from 10-3s to 105s) has been acquired with minimum and maximum spacing between stations of 20 and 40 km, respectively. The data are being processed using a robust processing code combined with the remote reference technique for improving data quality. Dimensionality analysis using both the Phase Tensor (PT) and WALDIM techniques show predominance of 3D geoelectric structures over the data range. 3D pseudo-sections of apparent resistivity and phase  were used to assess the conductivity distribution in the region and guide the choice of the starting resistivity model for the preliminary 3D inversion. The 3D resistivity inversion utilized a regularized non-linear conjugate gradient (NLCG) code to invert the full impedance tensor and tipper data. The inversion achieved a good  match between measured and predicted data and our preferred resistivity model reveals a suture zone between the SFC and the BR.  We also observed a compartmentalization in the regions internal to the BR orogen that are correlated to surface geology. The  study is in progress, and further steps are being taken to increase the coverage of the MT array by adding a new set of MT soundings in an ongoing field campaign, and the final 3D model will be integrated with other independent geophysical data in the area for inversion appraisal.
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