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Abstract

The Eastern Llanos Basin (ELB) is Colombia’s most prolific oil-producing region. With most of its structural trap potential already exploited,
exploration has shifted towards stratigraphic and combined traps within both Cretaceous and Cenozoic sequences. In the South-Central ELB,
the Late Paleocene Unconformity is characterized by a complex network of incised valleys, subsequently infilled by up to 400 feet of
Oligocene tide-dominated paralic transgressive deposits. Despite their excellent reservoir quality and production potential, these Oligocene
deposits exhibit significant compartmentalization, with complex fluid contacts and pressure regimes that cannot be explained solely by
structural trapping or conventional stratigraphic correlations. Through an integrated analysis of seismic interpretation, sequence stratigraphy,
and facies examination from cores, cuttings, and well logs, a predictive model for internal sedimentary architecture was developed. Two
primary depositional cycles, separated by a regional flooding event, were identified. Each cycle displays distinct depositional geometries and
correlation surfaces in seismic data, while well-log interpretations reveal internal fluid boundaries that govern the distribution of multiple fluid
contacts and pressure regimes. This stratigraphic architecture was captured in a 3D geological static model which was, in turn, tested through
dynamic simulation to be validated by history matching. This new 3D geological model revealed that wells previously thought to be produced
from the same layer are in different hydraulic units with distinct initial water-oil contacts. It also helped match varying pressure trends across
stratigraphic units that were previously considered one unit. The methodology enhances reservoir prediction and exploration strategies, offering
valuable insights into the complexity of tide-influenced paralic systems and their implications for hydrocarbon exploration and production.



