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1. Introduction
The processes and mechanisms
contro l l ing sa l ine water are
complex and intimately related to
the transport of chemical dissolved
m a s s i n w a t e r s y s t e m s .
Knowledge of the salinity sources
and the dissolved mass transport
mechanisms through the water
flow system is necessary for long-
term water resources management
and protection. The effects of
salinity of Lake Fetzara, a Ramsar-
listed water body in Algeria, have
resulted in diverse questions
c o n c e r n i n g t h e l o n g - t e r m
protection and management of the
water resources on which several
urban communities living around
the periphery of Lake Fetzara are
directly dependent for their water
supply. The present study gives a
portrait examining data from earlier
studies to investigate the source of
the salinity at Lake Fetzara.

2. Study area
Lake Fetzara is located 15 km southwest of the City of Annaba (Northeastern Algeria – Figure 1). This lake is located 17 km south of the
Mediterranean Sea, which is separated from Lake Fetzara by the Edough Metamorphic Rock Complex. Lake Fetzara is located in a tectonic
valley depression covering a surface area of about 100 km2, which is overlain by Quaternary granular alluvium deposits (clay, sand and silt)
varying from 2 and 10 m in thickness. Lake Fetzara is fed by watershed that covers approximately 500 km2 (Figure 2). Within this watershed,
there are three principal contributing rivers: (i) El-Hout River; (ii) Ziyed River; and (iii) El-Mellah River. Both the El-Mellah and El-Hout rivers are
connected by an artificial canal, which has been dug through the middle of Lake Fetzara for evacuating water (Figure 2). The mouth of the
artificial canal discharges into the Meboudja River which is a tributary of the Seybouse River that discharges into the Mediterranean Sea.

Figure 1. Geographic location of study site Figure 2. Watershed of Lake Fetzara 

3. Review of previous studies
The earliest study of Lake Fetzara was conducted by Durand (1950). The groundwater samples
exhibited high chloride concentration values ranging from 4,200 to 6,300 mg/l, with exceptional high
concentrations of about 15,750 mg/l being detected in the southeastern sector. Fifteen years later, the
groundwater analyses documented the presence of a chemical facies dominated by sodium/chloride
(Ifagraria 1967). Djamai (1993) assumed that the considerable amount of water discharged by the El-
Hout River contributed to soil leaching in the central sector of Lake Fetzara. The chloride and sodium
concentrations in groundwater samples exhibited high values reaching 2,931 and 3,131 mg/l,
respectively. Zahi (2008) assumed that groundwater was impacted by mineralization originating from
input water dominated by bicarbonate, sodium, chloride and calcium. These elements potentially
originated by dissolution of minerals from the metamorphic rocks of the Edough Complex as well as
carbonate-rich clayey formations. Habes (2013) observed differences between the inflow and the
outflow surface-water concentrations, and suggested that many chemical reactions were occurring
within Lake Fetzara. Surface-water samples collected from the rivers exhibited a high degree of
chemical variability but were mostly dominated by sodium/chloride and calcite/chloride facies (Figure 3).
Habes (2013) assumed the existence of a potential contribution of geological formation dissolution to the observed mineralization but highlighted the additional contribution of the
evaporation process at Lake Fetzara, as well as the possibility of marine influence because Lake Fetzara is not located far from the Mediterranean Sea (i.e., 17 km). However, Fektache
(2015), by investigating the bromide/chloride molar ratios in the waters of Lake Fetzara, showed that the obtained ratios are lower than those of the Mediterranean Sea, suggesting the
presence of another chloride source a part from the Mediterranean Sea. Fektache (2015) documented the overall dominance of sodium/chloride and sodium/bicarbonate facies, and
suggested that the processes of water evaporation and mineral/rock dissolution during water-rock reactions were the main sources of the salinity to Lake Fetzara water.

Figure 3. (a) surface-water samples, (b) groundwater samples (Habes 2013).

4. Conclusion
The growth of urbanization and agricultural activities around the periphery of Lake Fetzara justify innovative strategies for the management and protection of water resources. The
literature review of the previous studies, investigating the source of the salinity and the mechanisms that control it at Lake Fetzara, shows that environmental stable isotope and
radiogenic tracers have not used during previous investigations. Consequently, undertaking of a hydrogeochemical study using these tracers is recommended. To complement the
classical major chemical elements, environmental isotope and radiogenic analyses could include the following elements: δ18O, δ2H, δ37Cl, 87Sr/86Sr, δ11B. The proposed study is
expected to provide clearer information concerning the mineralization mechanism at Lake Fetzara.


