
Unravelling Timing, Controls and Distribution of Early Cretaceous Sediments From Source 

to Sink Along a Complex Passive Margin: the Agadir-Essaouira Basin, Morocco Atlantic 

Margin. 

 

Tim Luber1, Angel Arantegui1, Rèmi Charton2, Jonathan Redfern1, Giovanni Bertotti2 

1 University of Manchester (North Africa Research Group)* 

2TU Delft 

 

Keywords: Early Cretaceous, Atlantic Margin, Shallow-marine, Clastic reservoirs, Source to Sink, 

Biostratigraphy 

This multi-disciplinary study is developing sequential gross depositional element maps across the 

margin by detailed logging, improved lithostratigraphy and new biostratigraphic age control for key 

stratigraphic sections. The aim is assess the controls (palaeotopographic, tectonic, climatic, eustatic 

and/or co-eval active salt movement) on the location and distribution of discrete feeder systems 

that sourced equivalent aged deepwater turbiditic deposits on the Moroccan passive margin. These 

offshore sandstone reservoirs are predicted but have yet to be located by exploration drilling. They 

are as yet only supported by amplitude analysis, some channel like morphologies on seismic data 

and indirectly confirmed by minor sands in wells and from exposed Early Cretaceous turbiditic 

deposits in Fuerteventura, Spain. 

This margin was far from “passive” during the Late Jurassic and Cretaceous. Recent studies (Bertotti 

& Gouiza, 2012) indicate Late Jurassic and Cretaceous exhumation of 2-3 km in the hinterland during 

this period, associated with enhanced subsidence in the developing deepwater basin. 

Onshore in the Agadir – Essaouira Basin, extensive Early Cretaceous fluvio-marine deposits show 

lateral and temporal variability. They comprise dominantly fine-grained deposits with intervals of 

coarse-siliciclastic to mixed carbonate/siliciclastic deposits. Within the Agadir Area a gulf can be 

recognised, and preliminary palaeogeographic reconstructions have identified fluvial systems. To the 

north, more marginal marine to fluvial sections are recorded in the Essaouira and Doukkala Basins. 

Drainage pattern analysis suggests point source inputs for the main feeder systems, and 

sedimentary petrography suggests distinctive provenance areas, likely from the Moroccan Meseta 

and Massif Ancien. Initial results also highlight a period of high sediment discharge during Barremian 

to Aptian time, and simultaneous instabilities in the upper to middle shelf that are recognized by 

lateral-extensive soft sediment deformation structures along the margin. These deposits are further 

associated with longshore currents possibly redistributing coarser clastics along the margin.  

All observations indicate that potential reservoir quality and sediment delivery varies spatially and 

through time. The results of this study and a linked study carried out in the Souss and Tarfaya basins 

to the south (A. Arantegui) will be combined with new apatite fission track analyses and (U-Th)/He 

data into source-to-sink conceptual and numerical models (R. Charton). This large-scale project will 

serve as a valuable analogue for the conjugate margin of Nova Scotia and the entire Atlantic margin 

system. 


