Future of Exploration in Offshore Argentina: Lessons Learned from Argerich-1
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Abstract

The presence of hydrocarbons associated with Cretaceous deep-water fan plays offshore Namibia in the Venus, Jonker, and Graff discoveries
incentivized exploration for similar plays on the conjugate Argentine margin. To this end, the Argerich -1 well was drilled in the CAN-100
block, targeting a structural high located in the distal Colorado Basin. Despite encountering reservoir quality sandstones of Late Cretaceous
age, Argerich-1 was reported to be dry, indicating that charge is a primary concern on the Argentine margin. Evidence of a mature source rock
is provided by the presence of oil seeps, shows in the nearby Cruz del Sur X1 well and hydrocarbon fluid inclusions found in the Lobo X-1 and
Gaviotin X-1 wells offshore Uruguay. This presentation aims to assess the evidence for potential source rock horizons and the likelihood of
charge on the Argentine margin. Potential for organic enrichment is suggested in pre-rift Permian, syn-rift Late Jurassic to Early Cretaceous,
and post-rift Aptian rocks. The latter of these is assessed as being the most likely and aerially extensive and coincides with Oceanic Anoxic
Event 1A — The Selli Event. During the Aptian, the Argentine Atlantic margin and its conjugate formed a restricted oceanic basin, silled to the
south by a bathymetric high comprising the Malvinas Plateau. The combination of widespread oceanic anoxia and restriction would favor the
preservation of organic matter accumulating during this time. While direct penetrations are few and widely scattered, elevated organic carbon
associated with Aptian stratigraphy has been encountered in the Malvinas Basin, in DSDP wells (Site 327, Site 511) on the Maurice Ewing
Bank and offshore South Africa (Site 361). An assessment of the likely extent of the Aptian organic enrichment has been performed utilizing
the available well and geochemical data tied to a geodynamic plate model and supported by an Earth System Science (ESS) approach to gauge
the likelihood of organic matter productivity and bottom water anoxia. An assessment of maturity has been made using a 1D basin model from
a nearby pseudo well, combined with coarse-resolution region-wide depth frameworks to produce a first-pass indication of the location of
potential kitchen areas. The findings indicate that the most promising acreage includes the western blocks of CAN-107 and CAN-109, showing
that the main kitchen area sits to the west (in-board) of the Argerich-1 well within the deeper parts of the Colorado Basin. Potential plays in
these license blocks could include Late Cretaceous sands in drape anticlines or pure stratigraphic pitchout traps as shown by the indication of
the presence of these trap types in seismic data. This integrated approach, utilising multi-disciplinary regional datasets within a stratigraphic
framework and the combination of ESS is highly predictive and can be used to de-risk play concepts in frontier regions, especially along the
Argentine margin.



