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EAB = Essaouira-Agadir Basin 

Rifting onset 

Latest Hercynian  
magmatic events  
in Morocco 

Rifting climax 

Earliest oceanic crust 

Mud dominated  
shelfal succession 
truncated by  
shoreface to fluvial 
sandstones. 
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Max Regression   LST 

Introduction – Tectonostratigraphic Framework 

TST 

HST 



EAB = Essaouira-Agadir Basin 
Luber 2017 (PhD Thesis) 

SINK: Essaouira Agadir Basin 



EAB = Essaouira-Agadir Basin 

Introduction – Tectonostratigraphic Framework 

Luber 2017 (PhD Thesis) 





Objective 
• Constrain the provenance of the  

Jurassic to Cretaceous series in the EAB 

 

• Identify potential shifts in the  

sources of clastics in the Mesozoic 

 

• Constrain the importance of  

transport and recycling as a control  

on character of the sediment  

brought to the shelf margin and  

delivered to deep basin 
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Provenance = 

Correlation of detrital signals 
(Rock fragments populations, 

Isotopic fingerprints, 

heavy mineral content) 

with potential source domains 
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? 

What to correlate 

sedimentary 

fingerprints  
(Rock fragments populations, 

Isotopic fingerprints, 

heavy mineral content) 

with ? 



Geology then  ≠  Geology Now 

? 
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Essaouira Agadir Basin 
(EAB) 





LTT Synthesis from 

Charton 2018 (PhD Thesis) 



Step 1 

Basement  

(Pre-Hercynian terranes) 

reconstruction 
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Basement modelling 

 

Methods : 

• Picking horizons 

• Interpolation of horizons 

• Intersect interpolated horizons with 

denudation map 



Basement modelling 

 

Methods : 

 

• Denudation map 

• Picking horizons 

• Interpolation of 

horizons 

• Intersect interpolated 

horizons with 

denudation map 



Basement modelling 

 

Model output 



Step 2 

Mesozoic basins 

reconstruction 
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Step 3 

Lithology attribution 

and 

reservoir potentials 
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Modelling Cretaceous 

geology 

 

Model of  cropping out 

lithologies at paleo altitude (at 

125 My) 

Layer 1: Basement 

Layer 2: Mesozoic cover 

Based on subsidence 

data, GDE maps and 

preserved basins 





Step 4 

Uplifting/subsiding 

domains 
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Carbonate clasts 

500µm 

1000µm 

1000µm 

Bar-Apt fluvial 
Clastic

Carbonate

Volcanic

Igneous

Metamorphic

High prob. uplifting 
Possibly uplifting 



500µm 

200µm 

500µm 

Bar-Apt fluvial 
Clastic

Carbonate

Volcanic

Igneous

Metamorphic



100µm 
500µm 

Feldspars (1st degree 

indicators) very rares 



Vermicular chlorite 

(hydrothermal  

metamorphism) 

Granitic clasts 

(MAM or recycled) 

200µm 

Bar-Apt fluvial 
Clastic

Carbonate

Volcanic

Igneous

Metamorphic



125 My Bar-Apt 

Zircon

Tourmaline

Amphiboles

Pyroxenes

Garnet

Apatite

Cr-Spinel

Olivine

TiO2



Summary 
 
• Sources of sediments likely from MAM and 

Western Meseta during the Bar-Apt. regression, 
 

• Palaeogeological maps correlate with the 
sediment grade delivered to the fluvial system 
 

• Very high degree of recycling throughout the 
Mesozoic observable in TS, HM and detrital 
zircons 
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Future work 
 
• Integrate error margins to model to have ranges of 

possibility  
 

• Assess reservoir potentials for time intervals 
throughout Mesozoic  
 

• Publications planned:  - Model 
    - Source to sink correlations 
    - NARG Provenance paper 
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When doing 
provenance remember : 
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