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Abstract

Previous works have proposed that thermogenic hydrocarbons are potentially accumulated in structural and stratigraphic traps along the
Colombian Caribbean margin. However, recent discoveries indicate that this region corresponds to a prolific biogenic gas province. Some of
the interpretations that support thermogenic generation are based on the assumption that the Caribbean margin corresponds to a passive margin,
which are recognized as areas with high hydrocarbon potential. In this study we evaluate the conditions for thermogenic generation in the
Colombian Caribbean based on a revision of the tectonic evolution of the margin. Results indicate that during the Early Cretaceous, the
continuous separation between North and South America defined a passive margin. However, in the Colombian margin this configuration was
complicated by the convergence with the Farallon plate, which very likely formed a continuous continental-oceanic arc (Auletian type arc). The
subsequent advance of the thick Caribbean plate shifted the subduction polarity in the Late Cretaceous, initiating the tearing and block
segmentation between South America and the protoCaribbean. Therefore, the present Colombian margin during the late Cretaceous to
Paleocene, developed close to the arc position, with much less accommodation space for sediments than in the eastern Caribbean. Moreover,
our results show that the palinspastic position in the Late Cretaceous of the terrains that today constitute the Caribbean basin of Colombia made
it very unlikely that there was organic matter inputs for a source rock of that age. A significant change in the Caribbean plate kinematics took
place in the middle Eocene, when this plate began moving eastward relative to South America. Later, the initial accretion of the Panama-Choco
arc to South America induced several changes in the Northern Andes during the late Oligocene-early Miocene. During the late Miocene to
recent, the motion of the Caribbean plate and in turn, tectonic blocks in the northern part of the continent continued eastward, coinciding with
the maximum rate of exhumation in the northern Andes and high influxes of sediments to the Caribbean margin. Thus, the Colombian
Caribbean has evolved from a margin developed close to the arc position, with low sediment accumulation during in the Cretaceous-Paleocene,
to a margin in the forearc position with a growing accretionary prism and high input of sediments in the present day. It is widely recognized
that prolific source rocks for thermogenic generation are found in passive margins or in the backarc position of convergent margins, but not
near to magmatic arcs. This fact explains the lack of thermogenic source rocks in offshore Colombia, as well as the gradual increase in
thermogenic influence towards the east in offshore Venezuela. On the contrary, the high influx of sediments during and after the Miocene,
makes the Colombian offshore a highly prospective province for biogenic gas.



