Depositional Model of Pré-Salt Coquinas: Advances, Challenges, and Next Steps
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Abstract

The Coquinas deposits of the Pre-Salt are important reservoir rocks. Despite their economic relevance, studies remain limited due to their
complexity and few known analogues. Existing research has predominantly focused on the Campos basin (Coqueiros Fm.) with fewer studies
addressing the Santos basin (Itapema Fm.). Current knowledge is largely derived from seismic data, well logs and core samples, using
petrologic, petrographic, sedimentologic, stratigraphic, and isotopic methods. More recently, physical modelling has been introduced to
simulate the evolution and the arrangement of coquinas deposits under controlled conditions. Coquinas in Campos and Santos Basins exhibit
significant variability in thickness and reservoir quality. Hybrid rocks are known to occur primarily in the Coqueiros Fm.. This unit contains an
abundance of tractive structures within rudstones and grainstones, though it also features bioclastic rudstones with limited fragmentation and
abrasion, restricted to localized areas. In contrast, the investigated intervals of the Itapema Fm. are characterized by bioclastic deposits showing
evidence of intense reworking, including abrasion, fragmentation, and disarticulation of bivalves. These are associated with structures
indicative of tractive processes and oscillatory flows, although some studies report an absence of wave-related structures. Also, several cycles
of sedimentary reworking are also interpreted. Furthermore, the complexity of these deposits is increased by features such as bioclastic bars,
washover fans, and storm-influenced beaches. The nomenclature of the morphological and hydrological zones of the beach profile requires
further refinement in the geological models. A debate persists regarding the dominant depositional processes, particularly the role of
gravitational flows versus storm wave-induced currents, as several relevant physical processes are still insufficiently addressed and demand
deeper understanding. In the Coqueiros Fm., studies suggest that unidirectional and oscillatory flow structures are subordinate, with
gravitational flows playing a more significant role in sediment redeposition. For the Itapema Fm., the literature acknowledges that depositional
processes driven by gravitational flows likely coexisted with the influence of waves and currents. In shallow waters, sediments were reworked
by waves and currents action and were redeposited by gravitational flows into deeper regions. A consensus exists that recurrent tectonic pulses
during the rift-phase contributed to the remobilization of shallow lacustrine deposits into these deeper areas. In addition, a study of modern
sedimentary analogs (Pleistocene/Holocene) has been carried out, aiming to establish relationships (i.e., modes of deposition, taphonomic
signatures) with ancient coquina deposits. Furthermore, physical modeling experiments hold great potential to improve the understanding of
wave-transport processes, water-level fluctuations, sediment composition in sedimentological dynamics, morphological evolution and



taphonomic (biofabric) patterns of deposits on structural highs and in lake-margin scenarios. Considering all aspects outlined above, a
reassessment of geological models is necessary to refine the correlation between transport processes and their depositional products, while also

addressing challenges related to spatial and temporal scales. KEYWORDS: Pre-Salt coquinas, depositional models, field analogs, physical
modelling.



