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ABSTRACT 
 

This study presents research carried out on two aquifer affected by seawater 
intrusion on the western Moroccan coast. We describe the geophysical and 
hydrogeochemical characteristics of the process in each case and the factors giving 
rise to this situation. The two aquifers are those of Akermoud in Essaouira basin and 
coastal Mamora aquifer in Gharb-Mamora basin. We make use of the DC resistivity 
method to explore the main sites of saltwater intrusion. To follow the evolution of this 
phenomenon in space and time, the study makes use also of chemical analysis and 
numerical flow model. 

The evolution of the physical and chemical parameters of groundwater are 
different in each of the systems. The fluctuation in those parameters over short 
intervals is quite remarquable in the Mamora aquifer, where the values even double 
from one month to the next and then, after peaking in summer decrease sharply again. 
The reason for the rapid washing of the Mamora aquifer is due, on the one hand to the 
very high permeability of its sediments, which leads to a rapid flow and a rapid 
recharge from surface run-off that washes the salts more effectively, and on the other, 
the scarcity of clayey materials that might retain the salts. The evolution of physical 
and chemical parameters in Akermoud aquifer is quite different. There are no large 
variation from one season to an other and so contamination by seawater intrusion 
remains more or less constant throughout the year but much more important then in 
Mamora aquifer where the recharge from surface run-off is the double of this in 
Akermoud aquifer. 

In order to discover which factors has most bearing on intrusion, we calculate 
the correlation coefficient between seawater intrusion and all the components of the 
budget considered in the numerical modeling of the two aquifers. In both case the 
higher correlation corresponded to surface run-off. It seems that the high rate of 
extraction in the Mamora aquifer is also mainly  responsible for seawater intrusion in 
this system. In the case of Akermoud aquifer, the result of the modeling and the 
geophysical prospecting suggest that intrusion is mainly due to the presence of clayey 
materials and the substratum geometry which lead to an inversion of the hydraulic 
gradients and therefore seawater intrusion. 
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