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Abstract

Hydrocarbons found in the sub-Andean basins of northern South America are derived from marine Upper Cretaceous and terrestrial Cenozoic
clastic rocks that matured during the foreland development from the Oligocene to the present. However, the distribution of oil accumulations is
not even. It is postulated that this distribution, in addition to the differences in source rocks, is controlled by the foreland types and their
evolution. Four distinctive segments are defined based on Cenozoic depositional trends, structural evolution, geomorphology, present day
topography, and surface geology, In the southern Llanos of Colombia or Uplifted foreland, extending from 2° 30 to 4° 30 N, the area is
characterized by an early pulse (Oligocene-Lower Miocene) of oil generation. Since at that time there were no major traps formed, most of the
oil migrated east and was captured in extensive stratigraphic traps influenced by the underlying Paleozoic paleo topography. Later generation
after the phase of major structuration, was captured in structural traps forming also large accumulations. Hydrocarbons here arebiodegraded,
and it is common the presence of tilted oil-water contacts due to hydrodynamism and tectonic uplift. In this area large accumulations are found
both in the proximal and distal portions of the foreland. In the main Llanos foreland, developed from 4° 30 to 6° 30 N, most of the oil was
generated after the main deformation event.Thus, the largest accumulations are found near the foothills and decrease progressively in size
towards the east, since most of the hydrocarbons were captured in the proximal foreland. It is unlikely to envision here a major heavy oil belt as
found to the south. Further north, in the northernmost Llanos (Colombia) and the Téachira Depression (Venezuela), the major oil accumulations
are found in the distal portion of the foreland. Most likely oil here was generated during the deposition of thick Mio-Pliocene molasse deposits
and migrated east to be trapped in NE-SW pre-Oligocene structures related to strike slip deformation along the AraucaArch. Smaller
accumulations of light oil in the foothills are related to hydrocarbons generated in recent times after the main phase of structuration. In the
Barinas Basin, the uplift of the Venezuelan Andes was slightly older than the Eastern Cordillera, and it is postulated that oil was also generated
earlier, before the main phase of structuration of the foreland. These hydrocarbons migrated to a pre-existingregional high (Merida Arch) where
most of the accumulations are found. Smaller accumulations are found on the foothills associated to more local kitchens fetching adjacent
structures. The distribution of hydrocarbons in different foreland segments highlights the fact that the Llanos and Barinas basins did not behave
as a single unit but were controlled by regional segmentation and pre-existing structures. The relative size of the accumulations from the
proximal to the distal portion of the foreland are indicative of the expected volumes to be found in each of the zones.



