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Abstract

The Espirito Santo Basin, located along Brazil's eastern margin, is a prominent hydrocarbon province associated with the rifted South Atlantic
margin. Exploration efforts in the region have primarily focused on the onshore pre-salt interval, a prolific zone beneath an Aptian evaporite
layer, with a mixed siliciclastic and lacustrine carbonate reservoir. Recent findings in ultra deep waters, however, have revealed pre-salt clastic
reservoirs in a distal structural domain. This discovery expands the exploration potential and prompts a comprehensive reassessment of the
petroleum system in the basin. This study seeks to characterize the geological and reservoir properties of these sandstone reservoirs and assess
their implications for hydrocarbon exploration and development. The work is an integration of the seismic interpretation, side wall core and
thin section descriptions. Selected pre-salt drilled wells shows seven well-defined lithofacies. The sediments demonstrate a good correlation
between grain-size and environment. i) Dominant conglomerate to coarse arkoses and graywackes are interpreted as gravelly fluvial channels.
ii) Coarse to medium grain size Arkoses/greywackes are associated to Delta-channel. iii) Arkose or felspathic sandstone bedded with peloidal
pack-grainstone are associated to upper shoreface. iv) Siltstones bedded with fine-grained arkoses and greywackes are associated to Lower
shoreface. v) Lacustrine well-laminated varves with dark color are potentially organic-rich in profundal facies. vi) Microbialites bedded with
rudstones are carbonatic shallow lake. vii) Dolomitized peloidal packstone with microspherulithes are linked to restricted lake/playa lake.
Presalt correlation and Gross Depositional Environment maps suggest a lower unit over the basement with shallow carbonates in the west and
profundal varves with potential organic matter in the middle of the basin. The upper unit is a fluvial channel in the west and a large
progadational delta system. The new drilled well in the distal domain is interpreted as the upper shoreface. Using seismic data in Repsol ES667
block, we interpreted a submerged paleohigh in the footwall of the necking fault. The southern onlapping sediments suggest a deep lacustrine
basin. The relative paleohigh has a potential carbonate on top in the lower unit, similar to the western microbialites. The upper unit is a
prograding system with expected lithology of medium grained sized. The presence of the necking fault probably stabilized the delta plain.
Clean sandstones from Monai well, with no clay or mica suggest a blowing processes probably by subaerial exposure in beach/dune system. In
this system we identify different levels of aligned calcite nodules with flat tops interpreted as early fluctuation of vadose-phreatic levels. And
minor moldic porosity linked to dissolution of calcite grains in the vadose environment. The identification of the delta plain in Espirito Santo
basin with beach and reworked eolian sandstone reservoirs in the pre-salt interval marks a significant development in the Espirito Santo Basin’s
exploration portfolio. These reservoirs introduce a new play type, complementing the established carbonate systems and diversifying



hydrocarbon targets. The excellent reservoir properties of dune deposits suggest high productivity potential in the Repsol ES667 block, while
the presence of analogous systems in neighboring basins hints broader regional opportunities.



