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Abstract

The West Malvinas Basin is located in the southwestern Atlantic margin, offshore Argentina. The study area comprises its eastern portion, next
to the Malvinas Islands, where no wells have been drilled and few studies have been published. This area remained poorly described until 2022,
when the acquisition of an extensive 3D seismic survey, along with the interpretation of legacy 2D regional lines and extrapolated well data,
allowed for its detailed study. The objective of this work is to propose a sedimentary environmental model from the Middle Jurassic to the late
Miocene, with special detail in the Lower Cretaceous section. This model is supported by the analysis of seismic geometries and patterns,
seismic attributes, quantitative interpretations and spectral decompositions. The geological evolution of the basin began in the Middle Jurassic,
with a rifting stage that led to the opening of the South Atlantic Ocean. The pre-rift rocks, characterized in 3D seismic by deformed chaotic
reflections, are mainly continental igneous-metasedimentary and represent the Gondwana lands before its breakup. The syn-rift is represented
by a continental setting where north-northwest strike-oriented grabens were initially filled with volcanic and pyroclastic rocks, followed by
volcaniclastic sedimentation. The first marine ingressions could have occurred during this stage. In the study area, monogenic volcanoes,
fissural volcanism, rivers of high erosive capacity, ephemeral and permanent lakes characterized the first stages of extensive regime. As the
rifting evolved to the sag phase, environments increasingly changed from continental to shallow marine. The continuity of seismic reflections
allows the interpretation of clastic sedimentation outpacing volcanics. An incipient coastal setting began to develop in the southeast, while a
volcaniclastic continental landscape continues to characterize the north. In the early Cretaceous, thermal cooling and fault deactivation mark
the initiation of the sag phase. Sea level rose in the south, while a wide coastal zone migrated northward. Continental to shallow marine
environments, in a marine ramp profile, extended from north to south. Rivers created deltas which merged with beach barriers formed by wave
reworking. The coastline migrated north during the Lower Cretaceous transgression, flooding the area by the Upper Cretaceous. The Albian
marks the breakup unconformity. The well-established passive margin conditions of the Upper Cretaceous recorded the deepest water depth of
the entire stratigraphic section, in a well-developed marine profile. Potential toe-of-slope fans have been identified. Towards the Campanian-
Maastrichtian, a sea level fall could have occurred, probably related to the uplifting of the Andes Cordillera. During the Paleogene, a deepening
in marine conditions is interpreted by the presence of MTCs and turbiditic lobes. From that time, background sedimentation and the potential
presence of contourites characterized the area. Sediment sources shifted from north-northwest in the Lower and early Upper Cretaceous to east-
northeast in the Campanian-Maastrichtian, and finally from west and east since the Paleogene. The Lower Cretaceous interval has been the
main exploration target of the basin. Its sedimentation was conditioned by its ramp marine profile. Additionally, the absence of subsequent
compressional structures has shifted the exploration focus towards stratigraphic traps in shallow marine reservoirs.



