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Abstract 

 

Active margins have traditionally been considered areas of low prospectivity. The reasons include low heat fluxes and thin sedimentary 

sequences, as seen in active margins such as the Nankai Trough or Offshore Vancouver. It is true that convergent margins are cooler than 

normal (hypothermal), however, there are margins such as Myanmar Offshore or the Colombian Caribbean that receive a very high sediment 

flux as they are located at the mouths of large rivers that drain important mountain ranges such as the Himalayas or the Andes. In this study we 

characterize the various geological and tectonic factors that may favor the presence of gas accumulations in the accretionary prism of the 

Colombian Caribbean, in contrast to conventional ideas about convergent margins. The tectonic variables include the context of an accretionary 

subduction margin in which there is underplating and a flat slab since the late Miocene. The underplating of subducted materials favors the 

presence of the world's highest coastal mountain range (Sierra Nevada de Santa Marta), which is a significant source of sediments for the 

Caribbean reservoirs. The flat slab favors the presence of other high relief basement highs in the northern Andes from which, due to the humid 

climate, huge rivers such as the Magdalena the Cauca, and the Orinoco drain into the ocean. The uplift of the mountains to the south of the 

Colombian Caribbean and the coetaneous presence of these rivers, causes a dramatic acceleration of sedimentation rates in the basin located 

offshore in the Colombian Caribbean since the end of the Neogene. Besides the amount of sedimentary input, coeval contractional structures 

along the most frontal folded belt associated with the accretionary prism document the presence of numerous anticlinal traps with more than 

100 Km2 of maximum closure. Petroleum systems modelling and the first, recent discoveries, show that this setting is favorable for the 

presence of biogenic gas. In terms of structural styles and potentially in terms of petroleum systems, this accretionary prism shows great 

similarities to other belts such as NW Borneo. The present study is based on a regional analysis, using seismic interpretation and gravimetric 

modelling of 2D regional cross- sections located in the northern portion of the Colombian Caribbean margin. The structural evolution was 

constrained by numerous indicators of the timing of deformation, represented in balanced and kinematically restored cross sections. The basin 

development was also studied based on of curves showing the detailed evolution of sedimentation rates. In addition, we conducted petroleum 

systems modelling in some of the kinematically restored cross sections. The presence of earthquakes in this region confirms the active slab 

subduction and allows the identification of the geometry of the flat subducted slab and the active faults. 


