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Meskiana Area is characterized by a semi-arid climate, where water supply for irrigation and industry is not
sufficient as the priority goes for domestic use. To meet the increasing population growth and development, the
authorities have considered building a new water retaining structure on some major temporary water streams.
For this purpose, Chebabta Site on Meskiana Wadi was chosen as the future dam site. It is large enough to store
the desired volume of water.

This study investigates the conditions of the site and the adequacy of the ground as a foundation for the project-
ed dam. The conditions of the site include the geological structure and mainly the presence of discontinuities in
the formation on which the dam will be built, the nature of the lithologies under the foundation and the future
lake, and the presence of any hazard. This site characterization is usually carried out using different methods
in order to highlight any underground buried problematic structure. In this context, the different geophysical
techniques remain the most used ones. Four geophysical methods were used in the case of Chebabta dam site,
namely seismic refraction, constant separation traversing (CST), vertical electric sounding (VES) and electric
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resistivity tomography (ERT). The choice of the techniques and the location of the survey lines was made on the
basis of the available geological data. In this sense, profiles were established on both banks of Meskiana Wadi.

The obtained results allowed a better characterization of the geological structure, defining the limit between the
surface cover and the bedrock, which is, in other words, the limit between the weathered zone and the bedrock.
Their respective thicknesses were also determined by seismic refraction and VES. However, ERT succeeded in
estimating the thickness of alluvial deposits in the left bank of the Wadi and positioning a fault structure passing

at the east of the study area.

Keywords: Chebabta Dam, Meskiana Wadi, seismic refraction, resistivity, ERT.

Introduction

The lack of a clear picture of the underground ge-
ological structures, whatever their type may be,
constitutes a major hazard for development pro-
jects, property and the people (Benson et al., 1998).
Therefore, it is necessary to carry out a site inves-
tigations survey for detection and recognition of the
buried structures, before any construction is laid out.
In general, the overall procedure is organized in the
context of three major site reconnaissance phases.
The preliminary phase is usually dedicated to office
study, where all previous works and available data
in the area are reviewed. In this phase, the subsoil
conditions which may constitute a threat to the per-
formance of the structure are revealed and must be
clarified by more appropriate methods in the detailed
investigation stage.

The detection of underground structures by an indirect
method mainly includes the realization of investiga-
tions by means of one or more geophysical methods.
They allow the analysis and recognition of a site even
before the installation of a construction work (Laga-
brielle, 2007). The appropriate methods depend on the
characteristics of the site and the development pro-
ject (size, depth, filling, etc.). Geophysical measure-
ments provide an image of the geological layers of the
basement, the interpretation of which leads to the de-
tection of geophysical anomalies that may be due to
the presence of underground geological faults (Fig. 7).

Recently, near the study area, based on the geo-
graphic information system (GIS) and remote sensing
(RS) techniques, Mahleb et al. (2022) have adapted
the Revised Universal Soil Loss Equation (RUSLE)
model to map the spatial distribution of soil erosion

susceptibility of Meskiana Watershed. Several geo-
physical studies have been used for the characteri-
zation of dam sites. For example, Gouasmia et al.
(2007) have used an integration of seismic refraction
and VES to study the Oum Leksab dam in Tunisia. Sari
et al. (2020) have given a detailed review of the use
of geophysical methods for dam site characterization.

The objectives common to the site of the Chebabta
Dam are to define precisely the lithological nature and
the geological structure of the formations (surface
cover/bedrock, thickness of alluvium, and position
of the F1 fault), which constitute the foundation of
the dam. In addition to the three geophysical meth-
ods carried out within the framework of the project,
namely seismic refraction, electric profiling and verti-
cal electric sounding, with the aim of better character-
izing the site, we carried out an electric resistivity to-
mography survey, a technique of imaging the subsoil
based on the measurement of apparent resistivities
(Zhou et al., 2002 ). In this article, the case study of
the dam is discussed to demonstrate the contribution
and usefulness of geophysical methods as a tool for
the characterization and identification of underground
hidden structures.

Geographical and climatic context

Meskiana Basin extends over 1680 km? and is located
in the northeast of Algeria, 80 km from the Algeri-
an-Tunisian border and 250 km south of the Mediter-
ranean Sea. It is in fact a sub-basin of a greater basin
called Melléegue Wadi. From the hydrographic point
of view, the basin is drained by a single main water-
course, which is Meskiana Wadi (Fig. 7).
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Fig. 1. Situation map of the study area on a Google map showing geophysical lines and the measurement points
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F1 and F2 Faults

It is considered the main water course that gathers  The average annual temperature is 15.6°C. The aver-
runoff waters flowing over the banks. The climate of  age annual rainfall, over a period of 33 years (1972 -
the study area is of a semi-arid Mediterranean type,  2005), is estimated around 341 mm.

with a cold and rainy winter, and a hot dry summer.
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Geomorphology

The geomorphology of the site and its surroundings is
marked by (ANBT, 2018):

1 Large plateaus on the borders of the valley and the site
at 800-810 m elevation, that are composed of lime-
stone crusts and puddingstones which are strongly
cut by the second-order hydrographic network;

2 Long and gentle slopes carved out of the marl (3% to
5%) locally presenting the relief pattern characteristic
of the Bad Lands;

3 A flat and wide valley bottom (150 to 300 m) crowded
with recent alluvium;

4 A re-digging of the alluvial deposits at the bottom of
the Wadi in the form of a very active regressive den-
dritic network; this digging can reach 5 to 10 m in
depth and defines a minor bed 30 m wide on average;
this erosion frequently penetrates the marly bedrock;

5 Along limestone ridge that intersects the valley from
bank to bank and marks the “lock” used for the dam.

In the Basin of the future reservoir, the tributaries of
the Meskiana wadi form a hairy hydrographic net-
work, the paths of which are influenced by the tender
nature of the drained land and the presence of imper-
meable marly bedrock.

Geological Setting

Meskiana Wadi crosses a vast plain covered with Qua-
ternary deposits, with numerous limestone mounds.
The stream bed is dug in the Cretaceous formations
covered by the Quaternary. The proposed site for the
embankment is located near the Turonian- Cenoma-
nian Boundary (Fig. 2).

The site geology is composed from top to bottom
(ANBT, 2018) as follows.

Surface formations (Fs). The surface formations
include colluvium of slopes, scree, limestone crusts
and silts of puddingstones, sandstone and gravel in
discontinuous topping on the plateaus, seen on the
left bank of the basin.

Alluvium (0A). The Alluvium 0A is designated “un-
differentiated alluvium”, where the detail is not avail-
able. However, at some places of the site, we can dif-
ferentiate three units of Alluvium 0A:
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Alluvium A1: A dark beige brown top set with 2 to 3
m thickness.

Alluvium A2: A light beige brown intermediate set
with 2 to 3 m thickness

Alluvium A3: A gravelly base set with 0.5 to 2 m
thickness.

Upper marls (1M). Belonging to the Upper Turoni-
an, these gray marls are encountered downstream of
the site. Their maximum thickness is undetermined:
however, it can be estimated at one to several tens
of meters at the project level, especially downstream.

Upper limestone ridge (2C). White gray limestone
from the middle Turonian is the upper level of the top-
ographic closing ridge. Their thickness is 10 to 15 m.

Intercalated marls (3M). The 3M Marls are of Turo-
nian age. These dark gray marls are flaky. They form
the marly weakness within the topographic ridge,
with a thickness of 10 to 16 m.

Lower limestone ridge (4C). Massive gray limestone
belonging to the Middle Turonian at the base of the
topographic ridge, with the thickness of 10 to 12 m,
is not always easy to determine due to more or less
rapid transition to the base marls.

Basic marls (5M). A significant thickness of marls
and dark gray clayey marls, constitutes the substrate
of the project. The (5M) includes: (1) the lower Turo-
nian marls at the base of the lower limestone ridge;
(2) intercalated limestone passages; and (3) the Cen-
omanian mass of similar facies, more clayey in depth
with a greenish facies.

The dip of the formations is downstream (15 to 33° to-
wards the NNW). There are three faults on the studied
site. The F1 and F2 faults will be discussed later in this
article. While, the F3 fault is hypothetical and has no
impact on the project.

Hydrogeology

The site area is poor in groundwater reserves. Marls
in general are impermeable and only contain a very
weak aquifer. Highly fractured limestones are more
favorable to the accumulation of groundwater; how-
ever, the piezometry shows the presence of a weak
static level, probably because of the thinness of the
limestone layers.



Environmental Research, Engineering and Management

Fig. 2. Simplified geologic map of the study area (ANBT, 2018)

Fs: Colluvial deposits e,
0A: Undifferentiated alluvium| .-
1M: Upper marls
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3M: Intercalated marls
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5M: Lower marls with
limestone

Most of the water resources for the inhabitants are
provided by tanks. In addition, the water from the
wells would be unfit for consumption because it is too
loaded with mineral salts.

The level of the water table is located in the horizon of
the weathered base marls (5M) and follows the gen-
eral dip of the layers towards the Wadi. The variations
of the water table are also very small. In the centre of
the site, the level of the water table is generally be-
tween 766 and 767 m, which corresponds to the level
of the wadi. These findings confirm that the water ta-
ble is drained by the Wadi and acknowledge the gen-
eral impermeability of the site and the basin.

Materials and methods

The prospecting campaign by geophysical methods
took place in December 2016 (Yousfi & Douaifia, 2020).
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A geophysical study using three methods, namely
seismic refraction, CSTor Electric Profiling and VES.
ERT was performed by our team on November 2020.
These geophysical methods were designed for the
characterization of the site and defining the limit be-
tween the surface cover and the unweathered rock.

Seismic refraction

The seismic refraction method makes it possible to
determine the nature and depth of the bedrock. The
principle of the seismic refraction method is based on
the calculation of the travel time curve of direct and
refracted seismic waves.

The seismic refraction survey was carried out using
the SUMMIT XStream Pro (DMT) with 10 Hz vertical
geophones and sets of 24-channel spread cables.
Measurements and parameters for seismic data re-
cording are controlled by the “SUMMIT Acquisition
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Tool NET". All recording and shooting parameters that
are necessary for seismic data acquisition are defined
in the “Recording Parameters” and “Shooting Param-
eters” windows of the software (Summit XStream Pro
user guide, 2015).

The seismic refraction data was acquired along two
lines or profiles over 2 spreads for each line, and
saved in SEG2 format. With the 5 m geophone spac-
ing, the length of each spread for the 24 channel is
115 m. Each line was measured independently with
one overlapping geophone resulting in a continuous
profile covering about 230 m distance.

For each seismic data acquisition,7 hammer-shots
were fired: at 30 m from the first geophone (direct off-
set shot), a direct end shot 2.5 m before geophone 1,
an intermediate shot between geophones 6 and 7, a
central shot between geophones 12 and 13, an inter-
mediate shot between geophones 18 and 19, an end
reverse shot 2.5 m after geophone 24, and a reverse
off-set shot at 30 m from geophone 24.

Seismic data interpretation was done using WinSism
V10 software (W-Geosoft, 2004). This software makes
it possible to pick first breaks on the “screen’, to as-
semble the travel time curves as well as to perform
graphically all the usual operations translation of the
traces, calculation of the intercept times, thicknesses
computation and plotting of the seismic profile.

Constant Separation Traversing (CST) or Electric
Profiling

CST or Electric Profiling uses a manual electrode ar-
ray, in which the electrode separation is kept fixed
(Reynolds, 2011). This makes it possible to study the
change of resistivity in the horizontal or lateral direc-
tion. In our case, the Wenner array was used. For this
array, the four electrodes are collinear and are equally
spaced. The receiving electrodes (M, N) are between
the current electrodes (A, B).

The entire array is moved along the profile, and val-
ues of apparent resistivity at the centre of the array
are recorded. The CST method is used to highlight
anomalous zones with either high or low apparent re-
sistivity values.

For each CST station, two separations were used,
namely AB =15 m and AB =45 m on an irregular grid.
In total, 20 CST points were collected to evaluate the
thickness of the infill materials at the borrow zone.
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Vertical Electrical Sounding (VES)

VES shows how resistivity varies with depth, assum-
ing no lateral variation of resistivity. In the VES meth-
od, the positions of the electrodes are changed with
respect to a fixed point known as the sounding point.
In this way, the measured resistance values at the sur-
face reflect the vertical distribution of resistivity values
in a geological section. The VES procedure consists of
passing a known amount of current (/) into the ground
through two current electrodes, A and B, and measur-
ing the potential difference (V) developed between the
potential electrodes M and N. The spacing between the
current electrodes is gradually increased while the dis-
tance between potential electrodes is increased only
when the observed potential difference across M and
N becomes quite low (Singh et al., 2011).

The system used for electrical soundings is the SA-
RIS (Scintrex Automated Resistivity Imaging System)
with: (1) AB and MN wiring, (2) stainless steel elec-
trodes 55 cm long and 1.4 cm in diameter and (3) a
power supply (12V battery).

The IPI2Win software was used for inverting the re-
sistivity soundings. This software performs an auto-
mated inversion of the initial resistivity model using
the observed data. IPI2Win uses a linear filtering ap-
proach for the forward modelling, and the inversion
is achieved by a regularized optimization based on
Tikhonov's approach (Bobachev, 2002). It works on an
iterative mode by giving at the end of each step: (a) an
updated model of layer thickness and true resistivity
and (b) the misfit function (RMS) between observed
apparent resistivity and calculated apparent resistiv-
ity. The starting model used during the inversion for
each VES consisted of three to four layers, and layer-
ing thickness was constrained using known geology
and lithology from nearby boreholes.

The electric soundings were of the Schlumberger type
(ABmax from 60 to 400 m). A total of 20 VES points
were collected to evaluate the thickness of the infill
materials at the borrow zone and the depth to the
bedrock.

Electrical Resistivity Tomography (ERT)

For a better geological characterization of the site,
the ERT technique was conducted by our team in No-
vember 2020. The choice of this method is motivated
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by the shallow depth of seismic investigations and
characterization of F1 fault at the eastern part of the
study area.

The ERT method has been widely used as a recon-
naissance tool in groundwater and environmental
studies because it yields a good correlation between
a terrain’s electrical resistivity and its geology and
fluid content with numerous successful case histo-
ries (Boubaya et al., 2017; Mouici et al., 2017; Feh-
di et al,, 2011). Two 235-m long electrical resistivity
tomography lines were carried out using the mul-
ti-node switching system SYSCAL-Pro resistivity me-
ter (IRIS-Instruments, Orleans, France). The system
is composed of 48 electrodes, that enabled the au-
tomatic measurements of apparent resistivity using
a Wenner-Schlumberger configuration with an elec-
trode spacing of 5 m. The recorded apparent resistiv-
ity data were saved on the memory of the resistivity
meter and then transferred to an external PC for fur-
ther processing and interpretation. For our system of
48 electrodes and a Wenner-Schlumberger array, the
median depth of investigation (Loke, 2012) is equal
to 47 m considering an electrode spacing of 5 m. The
ERT data were processed to generate 2D resistivity
models using Res2dinv 2D resistivity inversion soft-
ware (Loke & Barker, 1996).

Fig. 3. Seismic section of line 1 at the left bank of the Wadi
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Results and Discussion

The obtained results from the four geophysical tech-
nigues are as follows.

Seismic refraction

The refraction seismic, which concerned the upper
part (0 to 15 m) of the geological section, made it pos-
sible to detect 2 to 3 layers. The first two layers gen-
erally correspond to alluvium or weathered rocks. The
deep layer characterizes the bedrock or unweathered
rocks. The location of the interpreted seismic sections
is shown in Fig. 1.

The seismic section of line 1 or profile 1 (Fig. 3), on
which are shown the boreholes SC-1 and SC-7, made
it possible to highlight 2 seismic layers on its SW part
and 3 layers on its NE part. The interpretation of this
profile is based on the comparison with borehole li-
thology. The SW part with 2 seismic layers shows a
near surface layer with velocities (720-870 m/s) and
an average thickness of 6 m corresponding to alluvi-
um (0A). The second layer correlates with marly bed-
rock (3M) having seismic velocities between 2473 and
3300 m/s. For the NE part of the profile with 3 layers,
we note, respectively, a first layer with seismic veloc-
ity 360-518 m/s and an average thickness of 2 m that
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correlates with the upper part of the alluvium (0A).
Then an intermediate layer having seismic velocities
between 700 and 1300 m/s and thickness of the order
of 6 m that correlates with the lower part of the alluvi-
um (0A). The bedrock corresponds to marls (5M) with
velocities ranging from 2310 to 3590 m/s.

The seismic section of line 2 (Fig. 4) is situated in the
eastern part of the study area. This line is interpreted
with 3 seismic layers: the first layer with 2 to 4 m thick
and low velocities (400-530) corresponding to colliv-
ium; the second layer corresponding in the left of the
borehole SC-14 to weathered limestone (4C) and to
the right of the borehole SC-14 to weathered marls
(1-5M); the deep layer corresponding to unweathered
limestone (4C) and marls (2-5M). A thickening of the
second weathered layer near the borehole SC-14 is
probably caused by the F1 fault. As we can see, the
exact position of the F1 fault is not well recovered by
the seismic refraction method. This prompted us to
use the electrical tomography method that clearly
highlighted the F1 fault as we will see later.

Resistivity maps (Wenner AB = 15 m and
Schlumberger AB = 14 m)

The apparent resistivity values of the Wenner AB = 15
m and Schlumberger AB = 14 m arrays corresponding
to the centre of each array were gridded and plotted
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on a map. These two maps correspond to an investi-
gation depth of about 3 m (Fig. 5). The apparent resis-
tivities as shown on the colour bar are low (between
4 and 49 ohm-m). The objective of these two maps is
the highly conductive layer (apparent resistivity less
than 8 ohm-m blue colour) which corresponds to the
clay material. These two maps give approximately the
same results; however, the Schlumberger map indi-
cates less high resistivity values compared with the
Wenner map. The relatively high values of the appar-
ent resistivities correspond to marls, while the lowest
represent clays. The resistivity ranges above 8 ohm-m
mark the absence or the low thicknesses of the highly
conductive clay formation. Both maps highlight a po-
tential area for clayey alluvium (0A).

Resistivity maps (Wenner AB = 45 m and
Schlumberger AB = 40 m)

The colour bar is the same as for the previous maps.
These two maps correspond to an investigation depth
of about 8 m. From a depth of about 8 m, the apparent
resistivities start to rise (Fig. 5). The environment be-
comes relatively resistant (marly), which is in agree-
ment with the borehole data.

In general, the site is characterized by low resistivi-
ties showing that the geological formations are im-
permeable.

Fig. 4. Seismic section of line 2 at the East of the study area (for legend see Fig. 3)
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Fig. 5. Resistivity maps of the Wenner and Schlumberger arrays (see Fig. 1 for station locations)
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Vertical Electrical Sounding (VES) values are indicated by numbers inside layers and by
grey colour. The shapes of the VES sounding curves
The result of the correlation of six VES is shown

in Fig. 6. The upper panel of the figure shows the
VES curves, where as the bottom panel shows the
geo-electric section. True interpreted resistivity

are of H type except the last one which has an HK
type. The geoelectric section is interpreted, from top
to bottom, as follows: (1) a near surface layer that
corresponds to agricultural soil (0A) with resistivity in
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Fig. 6. Geo-electric section from the quantitative interpretation of VES data in terms of 1D model (VES stations and geo-electric line are shown in Fig. 1)
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the range 10-42 ohm-m and thickness of 0.5-0.6 m;
(2) a clayey layer (0A) with resistivities in the range
3-7 ohm-m and thickness 2-6 m; the second layer
that is present on all VES curves shows a high poten-
tial for clay infill material and is relatively more con-
ductive and thick at the right bank of the Wadi, below
soundings 3, 28, 34 and 57; (3) a marly layer (5M) with
resistivities in the range 16-25 ohm-m; and (4) a con-
ductive marly layer (5M) with resistivity of 6 ohm-m
is also seen under the last VES. The summary of the
interpretation of VES curves of the geo-electric sec-
tion of Fig. é representing layer thicknesses and true
resistivities is shown on Table 1.

Low resistivity values of the second conductive layer
confirm that alluvium is essentially made up of fine
materials (clay and silt).

Alluvial deposits that fill the valley correspond to la-
custrine-type deposits and therefore set up within a
water body. There was at a remote time a natural ba-
sin probably closed either at the level of the site or
further downstream in which the fine sediments were
deposited in a very uniform way.

Table 1. Summary of the interpretation of VES curves of the geo-elec-
tric section of Fig. 6

VES AB  Curve Layer Resistivity | Thickness
number max  Type number (Ohm-m) (m)
1 24 0.6
1 60 H 2 7 2
3 18 -
1 42 0.8
2 80 H 2 8 1.6
3 17 -
1 17 0.6
3 200 H 2 3 2
3 16 -
1 27 05
28 300 H 2 3 6
3 18 -
1 17 05
34 100 H 2 4 5
3 17 -
1 10 0.6
2 3 5
57 300 HK 3 25 10
4 6 -
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It is concluded that the basin area has already func-
tioned as a lake, which is encouraging for its water-
tightness.

Electric Resistivity Tomography

The ERT data were processed to generate 2D resistiv-
ity models. The inversion procedure for the two elec-
trical tomography lines converged to an RMS error of
2.4% and 4.9% between measured and calculated ap-
parent resistivity. ERT lines are shown in Fig. 1.

ERT (Line 1)

The resistivity inverted section of line 1 with the lo-
cations of the boreholes SC-3 and SC-7 also marked
on it is shown in Fig. 7. There is a good correlation
between the location of the low resistivity zone and
the alluvium O0A. This significant accumulations of
low-resistivity material (between mark 120 to the end
of the line) indicates the promising potential for in-
fill material. A comparison of the inverted resistivity
section and borehole SC-7 shows that the thickness
(@about 10 m) and the depth of the infill material (allu-
vions), mapped by the ERT survey, is in good agree-
ment with the results of drilling. The deep parts of the
resistivity section are dominated by high resistivities
corresponding to limestone ridge (4C). It seems that
the deep 5M marls were not detected by the set of
48 electrodes with 5 m electrode interval and Wen-
ner-Schlumberger array.

Fig. 7. Inverted section of line 1 at the left bank of the Wadi
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[t should be noted, however, that there is a resistant
inversion artefact below station or mark 120, located
approximately in the centre of the line at 5 m depth.

ERT (Line 2)

The ERT results show that the F1 fault (Fig. 8) is
marked by a rapid change of resistivity between high
resistivity limestone (4C) and low resistivity marls
(5M). It is located approximately at mark 107 left of
the projection of borehole SC-14 on the ERT line. The
borehole SC-14 indicated from top to bottom: (1) col-
luvial deposits (FS), (2) weathered lower marls (1-
5M), (3) lower marls (2-5M) and (4) lower marls with
limestone (3-5M).

The left strike sleep fault F1 puts in contact the thick
marly series 5M in its Eastern part with the succes-
sion TM-2C-3M-4C in its Western part (see Fig. 2). The
1M-2C-3M-4C formations in the NE part are shifted by
the F1 towards the north.

Borehole SC14, tilted towards the west, was intended
to intersect the fault F1. Nevertheless, it was not pos-
sible to intersect this fault. Probably, the fault dips to
the west and therefore escapes drilling as it deepens.
Borehole SC14 shows very low Lugeon permeabilities
throughout. No major hydrogeological degradation is
anticipated at this level. The limestone flank, on the
other hand, can be more disturbed and permeable.

There is a good correlation between low resistivity
and low velocity for line 1 corresponding to alluvium

NE
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Fig. 8. Inverted section of line 2 at the eastern part of the study area
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OA; however, the seismic refraction method detected
two distinct layers: a shallow layer with low velocities
(less than 520 m/s) and a deep layer with velocities
reaching 1300 m/s. For the upper part of the section,
the correlation between low resistivity and low veloc-
ity areas could be interpreted as zones composed of
alluvium (CA).

Thus, the combination of ERT and seismic refraction
on lines 1 and 2 improved the geological section by
correlating scattered information from the boreholes
in continuous 2D models representing the variations
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SE

of resistivities and seismic velocities as a function of
the depth.

Geotechnics

For a better characterization of the dam site from a
geotechnical point of view, RQD (Rock Quality Desig-
nation) and Lugeon permeability tests were carried
out from one bank to the other of the Wadi. The ge-
otechnical section obtained, based on the lithological
correlation between the four boreholes (Fig. 9), shows
at the right of each borehole, respectively, the Lugeon

Fig. 9. Geotechnical section showing Lugeon test permeability and RQD values (see Fig. 1 for section location)
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(Lu) permeability (red colour) and RQD values (blue
colour). High Lugeon values are mainly encountered
in 2C and 4C limestones (between 5 and 15 Lu) due to
fracturing which affects them close to the surface, and
very secondarily the 3M marls (between 2 and 5 Lu)
when they are close to the surface and decompressed.
Locally, some high values are encountered in the 5M
marls, which remain very insignificant. At depth, the
values are under 2 Lu and tend towards 0 Lu.

The examination of the RQD values shows that the low
values are distributed irregularly between the bore-
holes. However, it is noted that in the vicinity of the F2
fault, the borehole SC8 presents globally lower RQD
values. The F2 fault deduced from surface geology
was confirmed by the drilling due to the shifts in the
layers. From the correlation of the four boreholes, the
F2 fault is a normal fault as is indicated by the shift of
the formations 3M, 4C at the right bank of the Wadi.

Conclusions

At the end of this article and in the light of the results
obtained from the various investigation techniques
carried out on the dam site, the contribution of geo-
physics in the identification and characterization of
the geology of the site seems very interesting. These
different techniques made it possible, on the basis of
the correlation with boreholes, to highlight the differ-
ent lithological horizons, their extension and the limit
between cover and bedrock.

There is a significant potential for infill materials in the
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