
Accepted Manuscript

Establishing complex compartments-aquifers connectivity via
geochemical approaches towards hydrogeochemical conceptual
model: Kasserine Aquifer System, Central Tunisia

Imen Hassen, Fadoua Hamzaoui-Azaza, Rachida Bouhlila

PII: S0375-6742(17)30737-9
DOI: https://doi.org/10.1016/j.gexplo.2018.01.025
Reference: GEXPLO 6093

To appear in: Journal of Geochemical Exploration

Received date: 21 October 2017
Revised date: 21 January 2018
Accepted date: 29 January 2018

Please cite this article as: Imen Hassen, Fadoua Hamzaoui-Azaza, Rachida Bouhlila ,
Establishing complex compartments-aquifers connectivity via geochemical approaches
towards hydrogeochemical conceptual model: Kasserine Aquifer System, Central Tunisia.
The address for the corresponding author was captured as affiliation for all authors. Please
check if appropriate. Gexplo(2017), https://doi.org/10.1016/j.gexplo.2018.01.025

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.gexplo.2018.01.025
https://doi.org/10.1016/j.gexplo.2018.01.025


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

1 
 

Establishing complex compartments-aquifers connectivity via geochemical 

approaches towards hydrogeochemical conceptual model: Kasserine 

Aquifer System, Central Tunisia 

Imen Hassen
1
, Fadoua Hamzaoui-Azaza

2
, Rachida Bouhlila

1
 

1
 Modeling Hydraulic and Environmental Laboratory, National Engineering School of Tunis, 

University of Tunis El Manar, ENIT, Campus Farhat Hached El Manar BP 37, Le Belvédère 1002 

Tunis, Tunisia  

2
Research unit of Geochemistry and Environmental Geology, Department of Geology,   Faculty of 

Mathematical, Physical and Natural Sciences, University of Tunis El Manar, Tunis, Tunisia 
 

Abstract 

Located in an arid region in Central Tunisia, the Kasserine Aquifer System (KAS) represents the most 

available source of water supply in the area. The main regional reservoir of the KAS is the deep 

aquifer of Miocene sandstone that extends into the northeast of Algeria. The system consists of four 

compartments, namely: Oum Ali-Thelepte (OT), Feriana-Skhirat (FS), the Plateau (PL) and the Plaine 

(PK) of Kasserine.  

The challenge of this study is to investigate hydrogeochemical and isotopic data to highlight the 

mechanisms leading to connection between the different compartments of the KAS. The results of the 

hydrogeochemical assessment were integrated into a 3D geological model to develop a 3D 

hydrogeochemical conceptual model of the KAS. Besides, mixing between the four-groundwater 

compartments was also highlighted using a binary mixing hypothesis and an End Member Mixing 

Analysis method including two tracers Cl and 
 18

O and three end-members.  

These methods indicate the importance contribution of the upstream compartment of OT into the other 

aquifer units. It also allowed the estimation of direct recharge ratios in every compartment and the 

quantification of diffuse and concentrated recharge in the KAS.  Hence, the main factors affecting the 

KAS studied in this paper are, mixing, dedolomisation and cation exchange processes. 

This study helps understanding the hydrogeochemical processes of the KAS and informs groundwater 

managers where better targeted groundwater monitoring programs are required in the future.  
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