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Abstract

The Amazon Basin is a Brazilian intracratonic basin that records polyphase brittle deformation of the Phanerozoic Eon. These rocks lie over
the crystalline basement of the Amazon Craton which is composed of Archean microcontinental cores, Paleoproterozoic and Mesoproterozoic
mobile belts. Several studies suggest that these distinct domains have a tectonic heritage in shaping the superimposed basin, however, the
temporal and spatial influence of basement inheritance on the basin’s architecture has not yet been thoroughly investigated. Also, its
deformational history remains as a subject of discussion. To unravel the deformation history and the basement inheritance, an integrated
approach for structural analysis combining seismic reflection, well data and potential field methods was applied. As result, several structural
maps, structural forward models, geometric and kinematic interpretation were created. The record of deformation at this portion of the basin
presents four main families of brittle structures which were individualized based on its striking direction and kinematics. These structures are
organized in space and time due to their geometrical/truncation relationships, associated magmatism and tectonic regime. On this structural
framework four paleotensions fields through the deformational history of the basin were recognized and allow to define four phases of
deformation described ahead: D1 — NE-SW normal faults represent an extensional tectonic regime and is related to the first subsidence of the
basin. Although these faults are classified as normal faults, most of them have high angle planes and forced folds suggesting that the roots of
these faults are deeper at crystalline basement. The geometry and kinematics of these structures are compatible with a maximum horizontal
stress (Shmax) at the NE-SW direction and hanging wall moving to SE. Tectonic subsidence curves derived from backstripping technics show
that this phase occurred at the beginning of Devonian. D2 — NW-SE transfer faults displace and compartmentalize depocenters laterally mostly
with a dextral sense of shear. These two families of structures (NE-SW and NW-SE) can be described as an association of normal and transfer
faults respectively which had at least two moments of tectonic reactivation and subsidence, one at the end of Devonian and other one at the
Permian, with Shmax ranging between NE-SW to N-S. D3 — During the Triassic to Jurassic transition, the whole area experienced significant
tectonic uplifting and most of the sedimentary record of this period was eroded. The uplift was driven by CAMP magmatism that formed sills,
stocks and N-S trending dolerite dikes. This N-S dikes are filling T-type fractures indicating a Shmax oriented N-S direction. At this tectonic
moment all the Paleozoic preexisting structures were reactivated as strike-slip/oblique faults forming flower structures and associated faults.
D4 - Cretaceous deformation is characterized by E-W extensional/transcurrent faults and reactivation of previous structures (NE-SW and NW-
SE) as strike-slip faults presenting mostly sinistral sense of shear, probably associated with Andean orogeny.



