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Isotopic Study and relationship between surface and ground Waters in Souss river catchment’s (south-west of
Morocco)
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Text of Abstract

The Souss river flow situated between the high Atlas Mountain in the north and Anti-
Atlas in the south is closely related to the rain fluctuations and shows inter annual
variation, seasonal regime from year to year. The climate is semi-arid to arid, the rainy
season extending from November to March and the dry season from April to October.
The rainfall and the average runoff vary in time and space, ranging from 200 mm/y in
the plains (mean altitude: 460 m a.s.l.) to 600 mm/y in the mountains (altitude>700
m a.s.l.). The long-term mean annual precipitation decreased in 20 years from 343
mm in Aoulouz (700 m a.s.l.) to 232 mm in Taroudant (232 m a.s.l.). The temporary
Souss River is the main collector of superficial waters in the basin. The location near
mountains (with high rainfall) allows an important inflow by its tributaries especially
those coming from the High Atlas Mountain. This flow coming from a high altitude is
infiltrated in the piedmont area and in the beds of rivers which present high permeable
conglomerates.

The shallow aquifer of the plain is the main resource for drinking, irrigation and in-
dustrial water in the region. In order to improve the management of these precious



resources, several studies, to better understand the hydrological functioning of the
aquifer system and define the relationship between surface runoff (rivers and dams)
and groundwater, have been carried out during the last years.

This study summarizes the application of isotope hydrological tools to infer water
sources in this part of the Souss region. The isotopic contents of waters are ranged
from - 8%¸ & to -5.2%¸ for d18O, from -52%¸ to -34%¸ for 2H, and from 0 to 5.5 TU
for tritium.

Hydrogen and oxygen isotope signatures reveal a significant infiltration before evap-
oration, indicating a recent recharge through fractures in Atlas Mountain crystalline
and limestone rocks and infiltration of surface water in the alluvial cones at the mar-
gin of the Atlas basins.18O, 2H and tritium values indicate a mixing between recent
and old groundwaters; the latter were recharged under more humid climatic conditions
than that at present. The old groundwater encountered in deep wells are not connected
to modern recharge, indicating that water followed a long flow path. The slight evap-
oration recorded by stable isotopes in water from the southern margin close to the
Anti-Atlas mountains indicates that there groundwater are subject to a drier climate,
marking the Anti-Atlas Mountains, which form a barrier against the influence of the
Sahara.

The upstream watershed, which is the place of condensation and the beginning of the
Atlas Mountain, shows more characteristic2H and18O-depleted waters. This finding
can be explained by the altitude and the continental effects. On the other hand,2H and
18O-enriched waters values towards the ocean, show an evaporation effect near the
condensation source or the irrigation returns, especially in the irrigated perimeters.
The rain isotope values indicate a main recharge from the Atlasic Mountain (figure 1),
whereas the contribution of the local rains is negligible in downstream. The2H-18O
relationship displays straight lines with variable slopes on an upstream-downstream
movement. The slopes, which are below 8 in certain areas, represent the evaporation
during the infiltration either by runoff or by irrigation returns. Besides, the different
values of slopes correspond to the variables isotopic values observed at a regional
scale within the basin.
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