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Abstract— The groundwater resources in the 

Northern Sahara are represented by two 

superimposed major aquifer systems: the 

Intercalary Continental (CI) and the Terminal 

Complex (CT). The waters of these aquifers pose 

serious physical and chemical quality problems; 

they are highly mineralized and very hard. The 

present work aims to describe the water’s 

geochemical evolution of sand groundwater (Mio-

Pliocene) of the Terminal Complex in the 

northeastern Sahara, by the research of the 

relationship between water’s chemical composition 

and lithology of aquifer formations through. The 

results obtained show that the water’s chemistry is 

essentially governed by the dissolution of 

evaporate formations, which gives to, waters an 

excessive mineralization expressed by high 

concentrations of sulfates, chlorides and sodium. 

    Key-Words— geochemistry, evolution, aquifer, 

terminal complex, Sahara 
 

I. INTRODUCTION 

The groundwater resources in the Algerian 

northern Sahara are represented by two 

superimposed major aquifers:  the Intercalary 

Continental (CI) and the Terminal Complex (CT). 

The waters of these aquifers pose a serious 

physical and chemical quality problems; they 

are highly mineralized and very hard, the 

understanding of the mechanisms by these waters 

acquire their chemical composition has become in 

recent years an important and vital stake for the 

protection and the management of our 

environment. Several previous studies have 

highlighted that the groundwater of this region has 

a very important salinity, especially the waters of 

the Complexe Terminal, these studies have focused 

on geological recognition [1]; [3]; [8], and 

hydrogeological [6]; [2]. [4] of the aquifer system 

of the Complexe Terminal and Continental 

Intercalaire of the Northern Sahara. While others 

have evaluated the water potential of the system, 

while proposing various scenarios of its 

exploitation in the medium and long term; [10]; 

[12]. The age and flow velocity of the waters, as 

well as the possible mixtures in a system, were 

determined using isotopic natural tracing (carbon-

14, chlor-36, oxygen-18, Deuterium, tritium) 

applied to the aquifer system (CI and CT) of the 

northern Sahara; [7], [9]. [5], [13], have focused 

on the recharge and palaeorecharge modalities of 

this system. Other studies have been carried out by 

[11] and have focused on the geochemical 

evolution of the waters. 

The objective of our work is to contribute to the 

study of aspects related to the geochemistry of the 

Complexe Terminal, from the South (Touggourt) 
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to the North (Still); From the upstream to the 

downstream (zones of the chotts), along the 

presumed axis of flow of the waters. We 

nevertheless limit our field of investigation to the 

Mio-Pliocene aquifer of the Terminal Complex.  

II. MATERIALS AND METHODS 

 

Twenty-two (22) water samples from the Mio-

Pliocene aquifer were collected, the location of the 

sampled points covers an area of about 200 km 

(Fig. 1), from Blidet Amor (Touggourt) to (Chott 

Merouane and Melghigh) depending on the 

direction of flow (South / North). The following 

parameters: the hydrogen potential (pH), the 

temperature (T°) and the electrical conductivity 

(CE) were measured in situ, immediately after the 

sample was taken. The physico-chemical 

parameters of the water were carried out in the 

laboratory. Computer programs have been used to 

represent the above parameters and extract 

particular information (Surfer 12, Statistica 7, 

Diagramme…). 

 

 
 

Fig. 1, Locations of water sampled points 

III. RESULTS AND DISCUSSION 

The values of electrical conductivity show a high 

amplitudes in the Touggourt region, the values 

exceed the standards (from 4650 to 7800 μS.cm-1), 

but extreme values have been recorded in Djamaa 

(8300 μS.cm-1). The pH and temperature values 

remain close to the norm and they do not present 

any anomalies (Table 1). 

 

Table 1, Physical and chemical parameter values 
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The major anions show an excess to the norms, 

for sulphates, the increase of the concentrations 

along the direction of water flow is clearly 

remarkable, with some extreme values for the 

points T5 (Temacin), and T6, T7 (Nezla), 

however, all the sampling points at the Djamaa, 

Mghaier, Oum Thior and Still localities present a-

high concentrations. For chlorides, high 

concentrations were observed throughout the 

study area, and then a clear relapse in the regions 

of Mghaier, Oum Tior, towards minimum values at 

Still. The concentrations of bicarbonates are also 

above standards, all recorded values remain almost 

constant with any remarkable variation (Fig. 2). 
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Fig. 2, Major anions evolution 

 

For the major cations, the dominance of the 

sodium is clear, the values recorded show a high 

concentrations, sometimes very high at the points 

T6 (Nezla), O3 Tinedla) and O4 and O5 (Djamaa). 

This element also evolves along the direction of the 

flow of water, and simultaneously with the 

chlorides, the concentrations dropped at the points 

sampled at Mghaier, Oum Thior and Still. The 

calcium levels show remarkable evolution and high 

concentrations, exceeding potable standards, the 

same for magnesium, but to a lesser degree in 

terms of concentration or rate of evolution. 

Contrary to this, potassium levels appear to be 

above standards but with no remarkable evolution 

(Fig. 3). 
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Fig. 3, Major cations evolution 

 

IV. CONCLUSION 

 

The waters of the Mio-Pliocene aquifer of our 

study area are in contact with a lithology rich in 

evaporites, reveal a strong mineralization 

expressed by very high electrical conductivity 

values (8300 μS.cm-1), which increase from 

upstream to downstream, these concentrations 

exceed the WHO standards and also increase along 

the direction of flow. 

The use of chlorides as a concentration factor 

allowed us to follow the evolution of the chemical 

elements, it was observed that these elements 

evolve with a rhythm lower than that of the 

concentration factor, because of their precipitation 

(calcite, gypsum). We found in the downstream 

zones a falls in chloride concentrations suggest that 

the chemistry of the water evolves towards the 

precipitation of the halite and sylvite near the 

chotts. 
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