
The interplay of carbonate platforms and 
siliciclastic influx during the Jurassic along 

the Moroccan Atlantic Margin
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INCENTIVES
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Panuke
Gas field

Cap Juby 
Oil field 

§ Reservoirs characterisation
• Reservoir facies and lateral variations
• Comparison with Nova Scotia

§ Controls on passive margin sedimentation
• Timing and origin of siliciclastic influx
• Eustacy, tectonic and environmental controls

Sidi Moussa 
Oil field



TRIASSIC - JURASSIC TECTONIC EVOLUTION

Early  Jurassic    à Rift to drift transition : establishment of a carbonate platform 
along the Moroccan Atlantic Margin
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MOROCCAN ATLANTIC MARGIN

Moroccan Atlantic basins:

- DOUKKALA BASIN
- ESSAOUIRA-AGADIR BASIN
- TARFAYA-AAIUN BASIN

Triassic salt province offshore 
and partially onshore

Tectonic influence of the Atlantic 
rifting AND the Atlas Rifting
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STRUCTURAL CONTEXT
DOUKKALA BASIN, 
ESSAOUIRA-AGADIR BASIN, 
AAIUN-TARFAYA BASIN:

• Basins separated by
the South Atlas Fault
and North Atlas / 

North Jebilet faults.

• Rift Basins, on 
the Atlantic 
Margin of Morocco
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50 km
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JURASSIC ATLANTIC MARGIN
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And references therein
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MARGIN ARCHITECTURE

• Variations of salt tectonic 
geometries along the margin 

• Less to no salt diapirism in 
the Aaiun-Tarfaya Basin 

• Jurassic mini-basins 
formation elsewhere

• Jurassic early post-rift succession
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STRATIGRAPHY
• Lower Jurassic poorly preserved

• Lower and Middle Jurassic siliciclastics
• Upper Jurassic Carbonates and siliciclastics

ONHYM
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DOUKKALA BASIN 
• Lower and Middle
Jurassic missing
• Oxfordian sandy
offshore 
• Upper Jurassic
anhydrite onshore / 
fossiliferous limestone 
offshore
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ESSAOUIRA-AGADIR BASIN STRATIGRAPHY
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EAB LOWER- /MIDDLE JURASSIC
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CraimaCap Juby

AAIUN–TARFAYA STRATIGRAPHY

• Offshore dominated by carbonates
• Lower and Middle Jurassic

Siliciclastic influx
• Mixed system during 

Bathonian
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BATHONIAN MARGIN

• Carbonate platform in the 
South

• Shallow marine and 
terrestrial towards the North

• In accordance with APT data 
that suggest a siliciclastic
provenance form the central 
Anti Atlas and not the Reguibat
Schield



50 km
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STRATIGRAPHY
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LOWER AND MIDDLE JURASSIC
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COMPARISON CENTRAL HIGH ATLAS
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DEPOSITIONAL ENVIRONMENTS
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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
Jbel Bourha: Proximal deposits
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CALLOVIAN TRANSGRESSION

UNIT I

UNIT II

UNIT III
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DEPOSITIONAL ENVIRONMENTS
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OXFORDIAN BIOSTROMES

From Scotese, 2011

Oxfordian-Kimmeridgian
Palaeomap

Tidili outcrop

BST/FST 
Elements El

em
en

ts
 %

Evolution of coral 
associations Prograding

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

Rimmed platform:

80 m
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DEPOSITIONAL ENVIRONMENT
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CALLOVIAN - OXFORDIAN
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NEW RESEARCH PROJECT
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NW MOROCCO EXPLORATION

CHARIOT OIL & GAS

- Upper Jurassic clastic reservoirs
- Up to 20-30% porosity
- Cretaceous potential source rock
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29ASSIF EL HADE

SILICICLASTIC INFLUX

Dolomitic sandstones
Rounded Qz grains

Qz content: 60-70%
Fine to medium grains

Porosity: 7-20%
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AMSITTENE NE

Sandstone
Carbonate cement
à Very well rounded
à Fine to coarse Qz

Sandstone and few bioclasts (10-15%)
Carbonate cement

SILICICLASTIC INFLUX
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Temperatures + Carbon

Carbon + Temperatures

ENVIRONMENTAL VARIATIONS
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Anti-Atlas 
siliciclastic influx

LOWER AND MIDDLE JURASSIC
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Western Meseta
siliciclastic influx
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PLANNED FIELD WORK
GOALS:

- Document the facies 
variations along the margin

- Assess the thickness and 
extension of the Upper
Jurassic siliciclastic deposits
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CONCLUSIONS

• New focus on Upper Oxfordian Siliciclastics
• Potential for offshore reservoir

• Longer term focus on understanding the Atlantic Margin
• Constraint of the siliciclastic deposits extension
• Extend the study offshore

• Mixed systems understanding / Model
• Good analogue for the Sable Delta (Nova Scotia)
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