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Upper Jurassic carbonates are proven yet poorly understood reservoirs on the Moroccan and 
Canadian Atlantic conjugate margins. This study details extensive sedimentologic, 
biostratigraphic, petrographic, and geochemical analysis in the Agadir–Essaouira Basin (AEB) to 
characterize facies distribution, develop models for stratigraphic evolution, and constrain 
reservoir architecture. This study is integrated with a study of the controls on the origin and 
distribution of dolomitization, of key economic importance for reservoir producibility. 
Basalt of the Central Atlantic Magmatic Province (CAMP) marks the transition to Jurassic postrift 
deposits. In the Essaouira Sub-basin, the first Jurassic deposits are Sinemurian open marine 
carbonates. Basal Toarcian continental deposits record a major regressive phase eroding into the 
CAMP basalts. The overlying transgressive Toarcian Id Ou Moulid Formation is marked by 
development of shallow-water carbonates with well-preserved evaporites on the margins of the 
basin, alternating with stratabound dolomitized mudstones and oolitic carbonates. The 
dolostones are characterized by replacive euhedral-anhydral dolomite crystals formed by reflux of 
low temperature dolomitizing fluids (<50°C). Towards the centre of the basin, evaporites were 
replaced by dissolution breccias and kerogenic stromatolite horizons. 
The Middle Jurassic (Dogger) Ameskhoud Formation records another regressive phase with 
deposition of fluvial successions, followed by a Callovian transgression. It establishes the extensive 
prograding carbonate platform culminating in a marl unit before the Oxfordian. Open marine 
deposits of the Oxfordian Tidili Formation outcrop along the crest of exposed anticlines that allow 
the characterisation of build-ups geometries and internal facies organization. The Oxfordian 
limestones can be pervasively dolomitized with two phases observed: replacive (euhedralanhderal) 
dolomite suggestive of low temperature shallow burial dolomitization, and fabric destructive 
(saddle) dolomite that developed coevally with hydrocarbon migration. The later formed under 
elevated fluid temperature (>50°C) suggesting a fault-related hydrothermal source. 
This integrated study facilitated refinement of the AEB’s stratigraphic evolution and identify the 
Oxfordian as the main potential reservoir. Dolomitization of the different units enhanced the 
porosity of host limestones but the strong heterogeneity in Oxfordian facies and fault-controlled 
dolomitization can reduce the porosity. 


