Submission code: MAQKPMR5AW

See this and other abstracts on our website: https://home.sbgf.org.br/Pages/resumos.php

Gravimetric Survey in the Pirapetinga Graben
(Resende-RJ): Estimating Sedimentary Thickness
and Subsurface Density Variation

Juan Garcia (GISIS/UFF), Leonardo Miquelutti (Universidade Federal Fluminense - UFF),
Flora Solon (Universidade Federal Fluminense (UFF)), Brenno Alves Nobre (GISIS/UFF),
Klauss Sampaio Silva (GISIS/UFF), Marco Cetale (GISIS/UFF), Ricardo Vaz (Nequat/UFRJ)




4C SBGI Conlerence

18-20 nov | Ri0'25

Gravimetric Survey in the Pirapetinga Graben (Resende-RJ): Estimating
Sedimentary Thickness and Subsurface Density Variation

Copyright 2025, SBGf - Sociedade Brasileira de Geofisica/Society of Exploration Geophysicist.

This paper was prepared for presentation during the 19+ International Congress of the Brazilian Geophysical Society held in Rio de Janeiro, Brazil, 18-20
November 2025.Contents of this paper were reviewed by the Technical Committee of the 19 International Congress of the Brazilian Geophysical Society and do
not necessarily represent any position of the SBGf, its officers or members. Electronic reproduction or storage of any part of this paper for commercial purposes
without the written consent of the Brazilian Geophysical Society is prohibited.

Introduction

The Pirapetinga graben is located in the northwestern sector of the Pirapetinga River
hydrographic basin, in Resende (RJ). Morphostructural evidence indicates that this graben may
have formed during the Quaternary, as a result of neotectonic reactivations. However, recent
studies based on numerical modeling suggest its initial formation may date back to the
Paleogene. This tectonic structure is associated with prominent morphotectonic features, such
as colluvial fans, paleochannels, and fluvial terraces. The area's morphostructural configuration,
together with drainage asymmetry and straight river segments aligned with NE-SW lineaments,
supports the hypothesis of recent tectonic activity. In this context, the present study proposes
the acquisition of gravimetric data over the Pirapetinga graben to characterize its subsurface
sedimentary fill. The estimated sedimentary thickness will help determine the possible existence
of a new sedimentary basin belonging to the Central Segment of the Southeastern Brazil
Continental Rift (RCSB), as well as contribute to the understanding of the graben's
tectono-sedimentary evolution and the timing of its opening.

Method and/or Theory

The methodological approach is based on the acquisition of gravity data along one profile
parallel to the Pirapetinga graben axis. The gravity method is particularly effective in detecting
density contrasts between basement blocks and sedimentary fill, being especially suitable for
delineating rift structures, which are typically associated with negative Bouguer anomalies due
to the accumulation of low-density deposits. Gravity stations will be positioned using
dual-frequency GNSS receivers to ensure altimetric precision for the complete Bouguer
anomaly calculation. The acquired data will undergo standard corrections (instrumental drift,
tidal, and terrain corrections) and will be interpreted using two-dimensional (2D) forward
modeling, supported by previously mapped geological and structural data. The integration of
gravimetric models with morphotectonic evidence aims to refine the structural interpretation of
the graben and assist in distinguishing between Tertiary and Quaternary tectonic events.

Results and Conclusions

At this moment, the acquisition and processing of the gravimetric data have been successfully
completed. The dataset is currently in the modeling phase, in which profiles will be extracted
from the database. On these profiles, two-dimensional (2D) forward modeling techniques will be
applied, with the objective of generating representative sections of the subsurface density
variation along the acquired profile. This modeling will allow the estimation of the thickness of
the sedimentary deposits and the identification of density variations that may be related to
internal structures of the Pirapetinga graben.
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