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ABSTRACT 
 

Seawater intrusion, and other processes that contribute dissolved solids to 
groundwater are a major threat to water quality in the heavily exploited Souss-Massa 
Basin nestled between the High Atlas and Anti-Atlas mountains of Morocco.  A 
hydrogeologic investigation using isotopes such as 18O, 4He, 36Cl, and 129I is being 
carried out with the goal of determining the source of water, the source of salinity, 
and the age of the water for groundwater samples from the Souss-Massa.  Information 
regarding the relative importance of various salinity and water sources can be used to 
make informed decisions about water resource allocation and possible remediation 
strategies. 

 

Preliminary results from eighteen groundwater samples from the central and 
south Souss-Massa Basin suggest that relatively old water is mined at these wells, and 
that seawater intrusion is just one component of the dissolved solids present in these 
waters. Radiogenic 4He excess from U and Th decay ranges up to 2 x 10-7 cm3 STP 
g-1 indicating ages as great as several tens of thousands of years.  The long-lived 
isotopes of chlorine (36Cl, half-life = 300 ka), and iodine (129I, half-life = 15.6 Ma) 
can be used to distinguish modern seawater, ancient seawater, agricultural water, and 
evaporite-derived water.  The relative abundances of these anions, along with 
bromide, indicate that while dilution of intruded seawater from west to east is taking 
place, another significant source of TDS is water/rock interaction. 
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