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ABSTRACT 

The Arabian Plate Cenozoic petroleum systems evolved within a wide range of tectonic settings, including passive 

margins, intra-plate, intra-shelf, foreland and rift basins. The tectonic settings, along with sea-level fluctuations, climate 

and sedimentary fill processes, controlled the different elements and processes of these petroleum systems. Mesozoic 

passive margin settings along much of North Gondwana were perturbed by the initiation of the closure of the Neo-

Tethys Ocean with Gondwana subducting beneath Eurasia, ophiolite obduction along stretches of the northeastern 

margin of the plate, and intra-plate extensional tectonics during the Late Cretaceous. This set the stage for a protracted 

period of contractional tectonics and structural inversion over much of the platform, although thermal subsidence of 

intra-plate rifts has been documented. The contractional tectonics resulted in the reactivation of deep-seated faults and 

formation of large-scale folds that acted as structural traps for pre-Cenozoic hydrocarbon accumulations. Cenozoic 

flexural subsidence of the Arabian Gulf foreland basin started during the Late Eocene in place of the closing Neo-

Tethys Ocean, followed by accelerated basin subsidence and sediment accumulations during the early Miocene. 

Continued contraction tectonics amplified several existing structures, enhancing the development of structural traps, 

and reactivated existing faults that possibly formed pathways for hydrocarbons to the Cenozoic traps. Close to the 

southwestern corner of the present-day Arabian Plate, a triple junction developed during the Oligocene, with rifting at 

the Gulf of Aden followed by the Red Sea and Afar. The Cenozoic rifting was driven by far-field stresses due to slab 

pull (i.e. subduction beneath Eurasia), triggered by mantle plume vertical stresses in the southwest of the plate, and 

modified at basin and sub-basin scales by basement heterogeneities. Tilted fault blocks represent the main structural 

traps in these rifts and rifted margins, and, along with structural accommodation zones, provide the settings for 

stratigraphic and combination entrapment styles. The structural architectures of these basins influenced reservoir facies 

distribution, with carbonate factories developing on uplifted blocks and intervening relay zones hosting clastic entry 

points to the basins. Margin uplift straddling the long rift system provided a mechanism for sourcing these clastics, with 

implications for the distribution of clastic thicknesses. Lithospheric thinning and magmatism associated with the rifting 

increased the geothermal gradient, with direct impact on pre- and syn-rift source rock maturities. A change in extension 

direction from NE-SW to NNE-SSW during the mid-Miocene resulted in oblique slip along existing faults, and 

initiation and growth of strike-slip faults at the Gulf of Aqaba, modifying the structural traps and fluid flow pathways. 

Intra-formational seals in the form of evaporites as well as a rift system-wide mid-Miocene salt formation due to a 

severed connection with the Indian Ocean open waters within an arid climate represent the main seal units.  




