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Why focusing on vertical movements? 
    Source-to-sink/Petroleum system 
    Geodynamics 
 
Knowns   
    Wavelength and hinge 
    Where and when 
 
Unknowns   
    Rates and volumes? 
 

after Helland-Hansen et al., 2016 



Why Morocco?
after Stampfli and Borel, 2012 

   Central Atlantic 



   Low-Temperature Thermochronology 

Great  
exposure 

 

A large  
database 
 
529 AHe 
312 AFT 
225 ZHe 
59 ZFT 
 
Documenting vertical 
movements 

COB: Continental Ocean Boundary 

A homogeneous thermal 
history? Not quite…



MesetaHigh AtlasAnti-AtlasReguibat Shield

   The Moroccan rifted margin 

How to quantify the 
exhumation?

Profile and 
sample location 



   Time-Temperature modelling … to depth 

Allowing to quantify vertical 
movements



   Vertical movement rates [km/Ma] 

Spatial distribution?



   Exhumation maps 
Shifts in source areas?



   Implications for source-to-sink systems 

How much was 
eroded?



   Volumes of eroded material per Ma 



 
 
 
 
 
 
Sediment Provenance  
• Major source shifts in the Jurassic and Cretaceous 
• Cretaceous deltas sourced from Reguibat only.  
 

   Conclusions 

 
 
 
 
 

Exhumation… 
• patterns mapped for the first time  
• rates up to 0.2 km/Ma 
• volumes up to 12,000 km3/Ma 



   Project 

   Research group 

   Special thanks 

   NARG 
   Sponsors 
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Geotherms 

Anti-Atlas sampling 

Wavelength of the vertical movements 

Ifni sampling 

Hinge: Evolution of the vertical movements   

Rates and Volumes 

Wavelength and hinge 

LTT studies 

Mechanisms 

Compilation 

Stratigraphy 

Temporal distribution of LTT 
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   Geotherms 

BACK 



Temporal distribution of LTT 

BACK 



   Simplified  

   stratigraphy  

   of NW Africa  

   basins 

BACK 
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