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Abstract
Approximately one-quarter of Colombia’s natural gas demand is supplied by lower Miocene reservoirs in three fields of the Lower Guajira
Basin, a strike-slip-related, Miocene to Recent depocenter located in the northern part of the country. While most of the previous stratigraphic
studies in the basin have focused in offshore areas, less stratigraphic studies have been performed in the onshore portion. In this study, we use a
regional seismic and well database to build an updated Miocene to Recent sequence-stratigraphic framework of the onshore Lower Guajira
Basin, to reconstruct the paleogeography and to link the sedimentation history to the tectonic events in surrounding provinces such as the Sierra
Nevada de Santa Marta and the Perijá Ridge. Early Miocene sedimentation is characterized by a shallow-marine clastic and calcareous
transgressive sequence that onlapped the crystalline basement and was deposited in a wide (~80 km) platform. The main control on
sedimentation was the basement morphology, consisting of an E-W-trending depocenter dipping to the West. An important unconformity of
middle Miocene age (~12 Ma), expressed in proximal areas as a notorious erosional surface, marks an increase in sedimentation and the onset
of faster clinoform progradation to the West. Middle Miocene to Recent sequences accumulated in a moderately deep-water margin, with
clinoforms ~ 1000 m high, rates of shelf-edge progradation ~11 km/My, and aggradation <270 m/My. These sequences filled the basin
relatively rapidly, exhibiting a clear progradational architecture, morphologically smooth slopes, and thinning towards the Oca Fault, as an
indication of the fault’s activity. The middle Miocene unconformity that marks the increase in rates of shelf-edge sedimentation and
progradation, would be related to reported Neogene exhumation pulses starting at ~ 16 Ma in the Sierra Nevada de Santa Marta and Perijá, and
with the birth of the proto-Ranchería river. The middle Miocene to Recent infill of the Lower Guajira Basin was thus controlled by the preexisting basement paleotopography, by exhumation pulses of Santa Marta and Perijá ridges, and by the dextral strike-slip activity of the Oca
Fault. In this structural and stratigraphic context, the Miocene reservoirs associated to stratigraphic traps in the Guajira Basin still have an
important potential to be explored.
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