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Morocco  profits from a long littoral of about  3450 km. Many plains lie along this littoral 

where groundwater constitutes the main resource for drinking and irrigation water.  
 

Hydrogeologic studies of the coastal aquifers were undertaken during the Forties of the last 
century. The aquifers were subjected to general investigations and in recent years new hydrogeological 
approaches were introduced. An example is presented concerning a Sahelian aquifer (the Dridrate 
aquifer) located in the Oualidia Sahel along the Atlantic Ocean. This aquifer is formed of sandy and 
dolomitic limestones, and is separated from the Plioquaternary terrains by overlying reddish sandy and 
argillaceous deposits. The Plioquaternary terrains form the ground surface and contain superficial 
groundwater. The studies aimed at improving knowledge about the hydrodynamic behaviour and the 
conceptual model of this system.  

 
A tracing test using uranin and eosin was conducted on the calcareous clastics Plioquaternary 

deposits. The test revealed the existence of a well developed saturated karst located near the ocean. It 
is recharged through a large infiltration zone involving limited groundwater resources.  

 
Simultaneous recordings of the ocean tide and of the piezometric variations were undertaken 

to characterise the hydrodynamics of the deeper limestone aquifer. This aquifer accounts for most of 
the regional drinking water resources. However, its hydrodynamic characteristics are very poorly 
known. The study compared observed and simulated piezometric fluctuations, under various 
assumptions (confined, semi-confined aquifer). The model, which best explained the hydrodynamic 
behaviour of this aquifer is a semi-confined and strongly heterogeneous aquifer model. 

 
Natural tracers approach was applied to study the processes of salinization. Analyses of 

chloride, sulphate, bromide, strontium and nitrate confirmed the existence of seawater intrusion, and 
revealed an evaporitic contamination and an anthropogenic pollution affecting both superficial and 
deep aquifers. Possible existence of connections between the layers of the aquifer system has been 
demonstrated by this study.  

 
Concerning the sea water intrusion, its description was carried out using geophysical data and 

vertical measurements of salinity. It has the shape of a seawater wedge limited to the coastal area and 
separated from the fresh water by a transition zone of variable salinity. Its position and thickness show 
significant variations under the effects of coastal tides. 

 
In the light of these findings, a hydrological conceptual pattern is proposed. It considers the 

limestone of Dridrate as a semi-confined aquifer in connection with the overlying Plioquaternary 
aquifer. These aquifers' recharge occurs through rainfall infiltration. In spite of  intensive groundwater 
withdrawal, the seawater intrusion effect is limited owing to very active circulations and consequent 
freshwater outflux towards the ocean, both related to karstic properties of the aquifers. 


