Investigation of Geothermal Anomaly in the Taubaté Basin (SP)
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Abstract

Geothermal energy is currently emerging as one of the renewable resources in the global energy transition. Brazil does not stand out,
particularly for its high-enthalpy geothermal energy. However, technological advances have gradually allowed for the efficient use of low-
enthalpy conditions in other parts of the world, which could diversify the applications of this energy in the country. The Taubaté Sedimentary
Basin, located in the northeastern portion of the State of Sdo Paulo in the middle course of the Paraiba do Sul River, is an irregular basin
embedded in the Continental Rift of Southeast Brazil that shows signs of containing a geothermal anomaly. Since 1970, groundwater at 50°C
has been exploited for industrial processing of wood, such as for softening its fibers, reducing stiffness, and phytosanitary treatment, among
others. Despite the existence of geothermal gradients above the global average, few studies have sought to characterize the flow and heat
transfer mechanisms between this sedimentary basin and its crystalline basement. The R&D Project entitled “GeoTauba | Multi-technique
approach to characterizing the geothermal anomaly in the Taubaté Basin (SP),” resulting from an agreement between Petrobras and the
University of Sdo Paulo, aims to integrate techniques to understand and correlate, in an unprecedented way, the geological evolution of the
sedimentary basin and its resulting geometry, the heat source responsible for the geothermal anomaly, the thermal dynamics between the
sedimentary rocks and the crystalline basement, and the behavior of the groundwater and heat flow between the hydrofacies units. This work
presents a preliminary lithostratigraphic and heat flow assessment based on the consolidation and treatment of data from public and private
wells installed in the Taubaté Basin. Initial geological models show that the sedimentary basin is highly compartmentalized, with variable
sedimentary package thicknesses up to 700 m, which results in a heterogeneous distribution of groundwater temperatures. Higher temperatures
above 40 °C appear to be associated more with the central-eastern portion of the basin at depths greater than 500 m.



