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Abstract

Due to the water demand growth in southwestern Tunisia, particularly in Segui Gafsa-Tozeur area,
the Tunisian Government launched a research program for new water resources in the lower Cre-
taceous layers within the Hauterivian and Barremian age. The present study highlights the major
results of this project and defines the ability of the Barremian and Hauterivian series to be or not
as good usable aquifers in this region. Seismic data show that the studied levels are located in
deep trough with a very high depth. The water collected from the drilled wells in this region shows
a very high salinity (80 g/1 to 130 g/1) with a very low water level (-162 m/TN). These water levels
are in hydrological isolation by faulting (faults trending NE-SW and NW-SE) with the Jerid area,
where these layers are good water bearing. Thus, the studied series can't be considered as en-
couraging usable aquifers in the future. These results are crucial to make a decision and represent
the guideline for research strategies in South-West Tunisia. Consequently, the government focuses
on water search within the Turonian level which showed much more encouraging signs.
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1. Introduction

In southern Tunisia, groundwater is the main natural resource of the region. Thus, the Continental Intercalaire
[1]-[5] is an immense multilayered aquifer which is Lower Cretaceous, Barremian and Hauterivien age. This
aquifer is the deepest and largest one in the south of the country. It covers a large area of Algeria, Tunisia and
Libya and extends on approximately 840,000 square kilometers [6].

Nevertheless, in the Tunisian side, in the Segui Gafsa-Tozeur region, many questions arise and the Barre-
mian-Hauterivian aquifer has not been studied till now. Also, due to the large population and development in-
crease, water demand is in perpetual growth. So the Tunisian government launched a development program to
find and assess new water resources [7] and began by the deep series of Barremian and Hauterivian which were
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hosting a good aquifer in the zone of Jerid.

In this study, due to the important depth of Lower Cretaceous series, we will use deep wells data and seismic
reflection [8]-[11] to show the susceptibility of Barremian and Hautervien series to be good or not as usable
aquifers and therefore guide water research strategies in this area.

2. Study Area

The study area mainly occupied by the plains of Segui, is located in south Tunisia and north of the Saharian
platform. Administratively, it is attached to the delegation of Gafsa and Tozeur. It covers an area of about 1000
square kilometers of which 80% belongs to Gafsa and have an E-W general direction. It collects water runoff
and alluvial material from: Gafsa-Metlaoui chain, Jebel Sehib and Jebel Berda in the north and by the mountains
of the northern Chott chain in south. It is limited to the west by Jerid and chott El Gharsa (Figure 1).

3. Geology

Segui region is located in the extreme South of the Tunisian Atlas and it’s characterized by the East-West chott
features which represent the most southern structures of the Atlasic domain [12] and it’s affected in its south-
western part by the NW-SE Negrine Tozeur fault (Figure 2) [13] [14].

A geological map of the study area is shown in Figure 3. The oldest deposits of the Lower Cretaceous limes-
tone, mudstone and shale are found in the South-East and dip to the West. These formations overlay on the Ju-
rassic bedrocks. The stratigraphic units of Lower Cretaceous [15] [16] in this region are shown in Table 1. The
units of Barremian (Sidi Aich Formation) and Hauterivian (Boudinar Formation) consist of two main aquifer
level well known in the nearest zone of Jerid. These units are characterized in Segui region trough the data of the
deep Guantass-1 (GNT) well (located at the North East of Chott El Gharsa with a total depth of 4000 m) and
Sehib-1 (SHB) well (terminated at 2700 m). These two wells are important but cannot give a detailed idea about
the lateral evolution of the aquifer and can explain why it” not well studied till now.
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Figure 1. Location of study area.
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Figure 2. Structural location of study area [13].
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Figure 3. Geological map of study area.

Table 1. Stratigraphic units and geological formations in study region.
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Stratigraphic unit Formation name/Lithology

Lower Albian Lower Zebbag/Limestone and domlomite

Cretaceous Aptian Orbata/Dolomite, limestone and marl
Barremian Sidi Aich/Sand and sandstone
Hauter-Barrem Bouhedma/Clay and dolomite
Hauterivian Boudinar/Sand, sadstone and clay
Valanginian Melloussi/Clay, limestone and sand
Berriasian Sidi Khlif/Clay and limestone

Jurassic Tithonian Nara/Limestone, dolomite and clay
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3.1. Barremian

It’s known as sandy “Sidi Aich” foramtion. It’s about 92 m of thikness in Guantass well with 3229 m deep and
mainly consists on white sand and sandstone interbedded with plastic gray clays. In the top of the formation,
there is a thin layer of dolomite. These deposits represent a deltaic environment with alluvial plain deposits [17].

In Sehib well, the Barremian of 115 m thick and deep 2330 m, is mainly represented by a thick sand unit in-
terbedded by some dolomitic and clays levels. In the top, there is a saccharoid dolomite with an ostrcaufauna
composed of Cyterelle sp., Dolocytheridea sp., Cytherella parallela, krithe sp. [18].

3.2. Hauterivian

The Hauterivian is represented by Boudinar Formation. In Segui, It’s only recognized in Guantass well at a
depth of 3625 m and mainly known by sand, some clays bed, anhydrite and lignite with a total thickness of 247
m.

In the nearest southwest region of Jerid, Boudinar formation is recognized also by sand and it’s more inter-
bedded by sandstone and clays beds.

Sandy Hauterivian level of Boudinar is topped by clays levels of Bouhedma formation of upper Hauterivain-
lower Barremian age.

Well to well correlation of these geological formations of Barremian and Hauterivian (Figure 4) shows im-
portant variations in thickness and depth from Sehib towards Guantass structure and south region. This variation
gives a view about the subsurface structures variations of upper zone and lower zones.
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Figure 4. Correlation between DGH-GNT-SHB.
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The exposed correlation between Degache (DGH)-Guantass and Sehib well reveal that in the Guatass well
Sidi Aich and Boudinar formation are the deepest one in the region and they presents a thinning and elevation of
level towards south Segui, Jerid region and Jebel Sehib.

4. Hydrogeology

The aquifer of Continental Intercalaire (CI) is an important groundwater reservoir within the Lower Cretaceous
series [1]-[3] covering southern Tunisia (Figure 5). The study area occupies the Northern limit of the reservoir
extension domain, where the continuity and the existence of this water-bearing reservoir are not yet clear and
proved, which is the main objective of this paper.

In Jerid, located in the South-Western boundary of the study area, The aquifer of Continental Intercalaire (CI)
was exploited by 25 deep water wells that provided good results regarding standpoint depth, water chemical
quality, flow and groundwater level [5] [11] [19]. Otherwise, to the North of the study region, in the Guantass
well located at 26 km of Degache well, we find water in Hauterivian series at much more important depth (3636
m) and much higher salinity of about 130 g/l. The increased depth is explained by the fault action allowing the
individualization of Guantass structure. To the East, water was found in the Barremian level at 2530 m/TN in
Sehib well with high salinity equal to 80 g/l, and water level of =162 m/TN.

Referring to this bad result, the Sehib well operations was immediately stopped and the Tunisian government
launched a project to study the ability of the Barremian and Hauterivien series to be good aquifer levels or not
on this area.

A map showing depth variations of these series and their geometry in the study area was done using seismic
data. It gives a clear and precise overview of depth and structures of these series in Segui region.

5. Method and Contribution of Seismic Reflexion

Existing deep wells and seismic data have been provided by the Tunisian National Oil Company (ETAP) and the
Water Resources Department of Tunisia (DGRE) Seismic data allowed us to characterize and precise subsurface
geometry and depth of studied levels in the whole region, that is mainly trough seismic lines. Twenty four seis-
mic lines of a total 661.5 Km covering the study area (Figure 1) have been interpreted. The first step was to ca-
librate the seismic section using the Guantass well based on data of the time-depth curve. This step has allowed
us to make the correspondence between the different formations crossed by the well and their seismic response
[20] [21].

The seismic lines analysis shows that the Aptian dolomite is the better level having high amplitude which can
be followed on all the sections. Also, Aptian dolomite is overlaying the top of sandy Sidi Aich Formation. Thus
the structural characterization of the whole unit of Barremian and Hauterivien series is based on those Aptian
dolomitic levels.

Aptian dolomite is highlighted in the different seismic lines. The interpolation of this level between different
lines allows us to achieve isochrone map of Segui region [22]. Then, based on the time-depth curve, we generate
the depth map, linking equal depth zone.
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6. Results and Interpretations

The depth map (Figure 6) allowed us to characterize the depth and the subsurface geometry of the lower Creta-
ceous series and to characterize different structural features that exist in Segui Gafsa-Tozeur area.

We deduce that, Aptian dolomite which overlay Hauterivian and Barremian is very deep, exceeding in some
localities 3500 m. Also we figure out the existence of high area called Gantass fold that is formed by large re-
verse NW-SE trending fault. Going further to the South, the Cretaceous series become more and deeper espe-
cially in Segui basin, then their depth increase more and more toward Jebel Sidi Bouhlel.

An important seismic lines, allowed us to interpret and explain these results (Figure 7).

Based on data of Guantass well, seismic line L1 and time-depth convertion curve, we could achieve from the
L1 profile a geoseismic section which shows more clearly the deep structure of this area (Figure 8).
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Figure 7. Seismic profile L1.
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Figure 8. Geoseismic section of seismic profile L1.

The structure of the region is characterized mainly by the action of 3 main reverse faults, a high zone of Jebel
Sidi Bouhlel and Guantass fold. We also deduce that Sidi Aich and Boudinar formation show in the Bled Segui
syncline a collapse caused by the fault of the southern part of Guantass fold, depths of Boudinar formation ex-
ceed in some places 3500 m.

Depth map and seismic line L1 show the tectonic role in isolation of Jebel Sidi Bouhlel region in south and
Segui region in north. This reveals and show also the non water communication between these two zones related
to the tectonic action which place permeable levels of Jebel Sidi Bouhlel in front with those non permeable of
Segui plain.

Thus, high salinity and its significant increase compared to the neighboring region of Jerid are in support of
the total water isolation from Jerid region. This also shows that the flows from North-West to South-West prov-
en in Jerid area [8] do not reach the plain Segui for its water and structural isolation.

7. Conclusions

Based on the Guantass and Sehib well data, seismic lines and depth map, it is clearly come into view:

-A high deepening of Barremian and Hauterivien series in Segui region which exceeds in some places 3500
m;

-A high salinity of water within Barremian (80 g/l in Sehib well) and Huterivian aquifers (130 g/l in Guantass
well);

-A low groundwater level which is of =162 m/TN;

-A total hydrological and structural isolation of these aquifers related to these on the neighboring area of Je-
rid, where these levels are considered as good aquifers.

As conclusion, the Barremian and Hauterivian series in Segui region cannot be considered as good water
bearing reservoirs.

These results are crucial to make a decision and represent the guideline for research strategies in South-West
Tunisia. So, search of solutions to find usable water resource has been launched in other shallower permeable
series of Turonian age [23].
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