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 AAbbssttrraacctt : The Souss-Massa region has become over the years one of the major economic poles in 
Morocco. The Souss-Massa Basin covers approximately 27.000 Km² in South-western Morocco. Total 
water use in the basin is about 965 Mm3 /year; approximately 94 % of the water use is for irrigation. 
Although water used for irrigation is obtained from both surface water and groundwater resources, 
these are not sufficient to sustain current agricultural practices, and groundwater resources are being 
depleted. The aridity of the climate, the drought in these last years, the overexploitation and the 
deterioration of the water quality, induce serious problems for a sustainable water management in the 
area.  
An investigation of the origin and dynamics of groundwater is being conducted with environmental 
isotopes including 18O, 2H, 3H, 87Sr, 36Cl, 129I, 14C, 34S and 4He . The primary objective of this study is 
to determine the mechanisms of recharge to the aquifer and the origin of salinity.  
 
Data indicate that the Atlas Mountain with its high rainfall having low heavy isotope contents (-6 to –
7.5 per mil delta 18O), constitutes the main recharge area of the Souss-Massa shallow aquifer. In this 
aquifer, deuterium and oxygen-18 values show a westward gradient with more negative values in the 
upstream part, attributed to altitude and continental effects. Also, an evaporation effect is detected, 
probably due to return of irrigation water, considering the  regional distribution of the irrigated 
perimeters (middle Souss-Massa plain, Chtouka and Massa part).  
 
Preliminary results suggest that relatively old water is found in some wells. The tritium values are very 
low. Dissolved 4He concentration ranges up to 2x10-7 cm3 STPg-1, sometimes suggesting very long 
residence times. The 14C measurements  show large spatial variation of water "age" with an average of 
3000 year BP. The most recent groundwater  is found in the middle of the basin and along the Souss 
wadi.  
The radioactive isotopes of chlorine and iodine, with their very long half-lives, cannot be used for age 
dating, but their concentrations may help to characterize the sources of groundwater salinity, which are 
multiple: intrusion of modern seawater, but also ancient seawater, irrigation return, and dissolution of 
evaporaites. This is confirmed by the distribution of Br-/ Cl- ratio in groundwater: intrusion of 
seawater is identified in the coastal part of the aquifer, but water/rock interaction is another significant 
source of salinity. The isotopic composition of dissolved strontium also indicates mixing of solutions 
from several origins.  
 
Conclusions: (i) In a large part of the Souss-Massa basin, there are sources of groundwater salinity 
other than seawater, (ii) The bulk groundwater could be quite old, with variable contributions of 
recently recharged water, (iii) These young components may correspond to :  1- Natural recharge with 
low solute concentrations along the wadis,  
2 - High salinity water that is most likely agricultural water.  
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