
Controls on stratigraphic development 
of shelf margin carbonates: 

Jurassic Atlantic margin 
Essaouira-Agadir Basin

Western Morocco

1



AIMS

2

Panuke
Gas field

Cap Juby 
Oil field 

§ Stratigraphic / biostratigraphic evolution

§ Depositional environments

§ Reservoirs characterisation and architecture

§ Controls on passive margin sedimentation

Sidi Moussa 
Oil field
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CONJUGATE ATLANTIC BASINS

Modified after 
Leprêtre et al, 2017

Comparison of Middle Jurassic to 
Aptian stratigraphic record of 

Central Atlantic Ocean
conjugate passive margins

Jurassic: 
- Stable carbonate platform
- Replaced by siliciclastic 

deposition during the 
Cretaceous

Ø Potential reservoir

CENTRAL ATLANTIC BASINS
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INTRODUCTION
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ESSAOUIRA-AGADIR BASIN

DATA COLLECTION

Anticlines
- Access to complete succession
- Controls on carbonate 

deposition (?)

Argana Valley
- More proximal deposits
- Lower part of the succession

Wells
- Onshore and offshore
- Access to basin margins
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EAB STRATIGRAPHY
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LOWER JURASSIC
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LOWER JURASSIC

ARICH OUZLA FORMATION

AMSITTENE FORMATION

à Movements between the Pliensbachian 
and Toarcian

à Strong erosional surface
à Regression across the entire basin

(Sinemurian-Toarcian)
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COMPARISON CENTRAL HIGH ATLAS
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TOARCIAN PLATFORM

From Scotese, 2011

PST/GST
Elements
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Sedimentary structures

Toarcian Palaeomap

§ Ooltic GST
§ Oolitic an peloidal W/PST
§ Gypsum levels
§ Dissolution breccias
§ Stromatolites

Peritidal cycles :

Aqesri barrage outcrop
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DEPOSITIONAL ENVIRONMENTS
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LOWER JURASSIC
TIKKI SECTION

ID OU MOULID FORMATION

AMSITTENE Fm

AMESKHOUD FORMATION

(Toarcian)
ID OU MOULID FORMATION
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LOWER JURASSIC

StromatolitesOolitic GST

Dissolution brecciasEvaporites

UNIT 2
Intertidal to
Supratidal cycles

UNIT 3
Subtidal deposits
Oolitic GST

Quartz gr. and ooids Xlamina

Cross-bedded Oolite

à Best potential reservoir unit

Apparition of dark,
Kerogenic horizons, 

presence of wood 
fragments
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MIDDLE JURASSIC
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MIDDLE JURASSIC
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LOWER AND MIDDLE JURASSIC
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SILICICLASTICS

Lower and Middle Jurassic:
à Strong exhumation of the 

Central Anti-Atlas
à Smaller exhumation of the 

Massif Central and Jebilet
à General SE-NW proximal-

distal orientation

Siliciclastics provenance very 
likely from the Central Anti-Atlas
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CALLOVIAN PLATFORM



STRATIGRAPHIC OVERVIEW
Jbel Bourha: Proximal deposits
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PST/FST 
Elements El

em
en

ts
 %

Alternation  Marls /        rich FST

CALLOVIAN PLATFORM

From Scotese, 2011

Aalenian-Callovian 
Palaeomap

§ Oolitic GST 
§ Brachiopod rich marls
§ FST and RST
§ Firm and Hard Ground
§ General transgression 

Open platform:

Assif El Hade outcrop

CALLO
VIAN
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ESSAOUIRA – AGADIR  BASIN



23

tra
ns
gr
es
sio

n

ESSAOUIRA – AGADIR  BASIN

UNIT I

UNIT II

UNIT III
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DEPOSITIONAL ENVIRONMENTS
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BIOSTRATIGRAPHY

HIATUS ?
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CORRELATIONS
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50 km

OXFORDIAN BUILD-UPS
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OXFORDIAN BIOSTROMES

From Scotese, 2011

Oxfordian-Kimmeridgian
Palaeomap

Tidili outcrop

BST/FST 
Elements El
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 %

Evolution of coral 
associations Prograding

Clinoforms
§ Coral reefs
§ MST / PST / BST
§ Diachronism
§ Shallowing upward

Rimmed platform:

80 m
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TIDILI OUTCROP
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OXFORDIAN REEF ECOLOGICAL SUCCESSION 

Modified after Olivier et al., 2012

Diversification stage

Colonisation stage

Pioneer stage

Diversification stage
/domination stage

1

2

--

--

Ecological succession

4

3

Coral
fragments

FST/RST

PST/GST

Crinoid



TIDILI OUTCROP
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OXFORDIAN BIOSTROMS
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DEPOSITIONAL ENVIRONMENT
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IGGUI EL-BEHAR FORMATION

Gypsum molds

Pseudocyclamina and Alveosepta
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CALLOVIAN - OXFORDIAN
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50 km

DISCUSSION AND CONCLUSIONS
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COMPARISON NOVA SCOTIA
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STRATIGRAPHIC CONTROLS

ENVIRONMENTAL CHANGES -
MICROSOLENIDS

STRONG SILICICLASTIC INFLUX
ANTI-ATLAS MOVEMENTS

LESSER SILICICLASTIC INFLUX
MESETTA ? MOVEMENTS
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TOARCIAN
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MIDDLE JURASSIC
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CALLOVIAN
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OXFORDIAN
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OXFORDIAN 2
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SILICI-CLASTIC INFLUX
1 Clastic influx in the Callovian
2 Clastic influx in the Oxfordian

1
2

2

2
2

SILICI-CLASTIC INFLUX

Influence on the platform 
development :
• Reduces species diversity
• Increase the water turbidity
• Favours branching corals over 

flat corals
• Suppresses coral growth

Shoreface and beach deposits with 
siliciclastic influx from the North
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§ Biotratigraphy

§ Age of the Ouanamane and Lalla Oujja Fm. refined  (Lower Callovian – Middle Oxfordian) 

§ Condensation / hiatus  (Central and Western Europe equivalent)

§ Basin stratigraphy

§ Toarcian major erosion and siliciclastics sedimentation linked to hinterland movements

§ Extensive shallow marine platform during Toarcian 

§ Middle J. siliciclastic regression in the south of the basin linked to hinterland movements

§ Callovian carbonate ramp deposits  evolution to outer ramp marls followed by “deep” 

microsolenids build-ups growing locally to diversified coral colonies

§ Major regression across the basin during the Upper Oxfordian 

§ Central Atlantic Margin

§ Comparison with the Scotian Basin: very similar stratigraphy

§ Better understanding of the controls of Jurassic platforms along the margin

CONCLUSIONS

Exploration implications

Potential reservoir levels identified:
- Oolites (Toarcian – Callovian)  
- Coral Build-ups (Middle Oxf.)  

- Middle Jurassic siliciclastics (S)
- Upper Jurassic siliciclastics (N)

Potential source-rock levels:
- Toarcian (weak) 

- Kimmeridgian/Tithonian (to be 
studied)

Good extensive Callovian seal
Localised Kimmeridgian seal
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POTENTIAL FUTURE OUTLOOK

1) Refining Ammonites biostratigraphy

2) Siliciclastic influx variations and provenance (Mid J. and Oxfordian)

3) Extend paleogeography further North (Carbonates evolution and variations)

4) Constraining Kimmeridgian and Tithonian source-rock potential

5) Refining stratigraphy and palaeoenvironments using Charophytes (Comparison
with Portugal species)
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