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Abstract

The pre-salt rock record of the central South Atlantic is characterized by a series of magmatic and sedimentary layers deposited in rift systems
during the Early Cretaceous breakup of Gondwana. Thick evaporites define the upper limit of the pre-salt and demarcate the introduction of
Cretaceous seawater into the subsided endorheic basins. A distinctive compositional transformation in the stratigraphy is evident within the
pre-salt and involves two distinct, large-scale lake depositional systems without modern counterparts. The first of these systems is
characterized by abundant bivalves and the exclusion of most other macrofauna. These bivalves accumulated in >102 m thick deposits, known
as coquinas, and referred to in the Santos Basin, offshore Brazil, as the Itapema Formation. The other unique system is observed in the
overlying Barra Velha Formation and is characterized by chemically precipitated chemogenic carbonate fabrics associated with authigenic Mg-
clays. Importantly, this substantial shift in facies that delineates these formations and lake evolution is not exclusive to the Santos Basin, but
also occurs in neighboring basins. It is generally accepted the Barra Velha Formation formed in relatively closed, shallow alkaline lacustrine
lake(s) that likely developed under arid climatic conditions during the Aptian. This contrasts with the earlier Itapema Formation lake systems,
which likely formed during wetter climatic conditions. In addition to climatic influences, volcanism is believed to have played a role in shaping
these basins, injecting CO2 into the system, but it is unsettled how volcanic activity evolved over time. Furthermore, the stratigraphic
framework and morphologic evolution is not yet sufficiently constrained to offer a comprehensive understanding of the stratigraphic and
chemical evolution of the lakes. In short, while we have a relatively good understanding of many aspects of these two end-member systems, the
transition between them remains an enigmatic interval, yet, holds the potential to help us better constrain how such distinct carbonate fabrics
came to dominate the lacustrine carbonate system. This paper assimilates seismic, sedimentological, geochronological, and organic as well as
inorganic geochemical datasets into a comprehensive, temporally evolving, high-resolution tectono-stratigraphic framework for the pre-salt
system of the Santos Basin. The key controls that led to the temporal evolution from a lake system dominated by coquinas to one dominated by
chemical precipitates is being addressed in this paper and assisted in building a Play and Petroleum Systems predictive framework.



