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ABSTRACT

We studied for the first time the ecology and biodiversity of surface water in a semi-arid region of
the highlands of Eastern Algeria. The results obtained from the investigations of 10 stations from
February 2018 to January 2019 at the region of Hammamet (Tebessa) in the Oued Youks showed that
this aquatic fauna is composed of 22 taxa (families) and 4064 individuals, and is dominated by
Insects (51%) and crustaceans (28%). The knowledge and comparative examination of wildlife
diversity in this study area can be used for environmental monitoring and management of surface
waters.
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INTRODUCTION

Benthic macroinvertebrates are generally used as
biological indicators to elucidate the impact of
changes in environmental characteristics and the
ecological strategies of different species to ‘restore’
some of these characteristics (Dolédec and Statzner,
1994; Townsend et al., 1994; Vaillant, 1998). This
structure is well studied in Europe and North
America (Wohl et al., 1995; Chaib et al., 1995;
Guinand et al., 1996; Hawkes, 1979; Verneaux, 1982;
Jacobsen et al., 1997). Nevertheless, the available
work on North Africa, generally limited in space
and time, is most often devoted to systematics and
rarely to their ecology or biogeography (Berthelemy,
1973 ; Boumaiza and Thomas, 1986; Boumaiza and
Clergue-Gazeau, 1986; Dakki and Thomas, 1986;
Malicky and Lounaci, 1987; Bouzidi and Giudicelli,
1987; Gagneur and Thomas, 1988; Gagneur and
Clergue-Gazeau, 1988; Clergue-Gazeau, Lek and
Lek, 1991; Moubayed et al., 1992; Boumaiza, 1994;
Lounaci-Daoudi, 1996; Raviart, 1998; Lounaci et al.,
2000; Mebarki, 2001; Arab et al., 2004; Lounaci, 2005;
Lounaci and Vinçon, 2005). Research on the

populations and ecology of invertebrates in
Algeria’s continental aquatic ecosystems was scarce
and incomplete until the 1980s. It was only after the
1980s that several studies were carried out in
different regions of the country (Merzoug et al., 2010;
Arab et al., 2004; Belaidi et al., 2004).  So far, in North
Africa, very few studies on the spatial organization
and structure of benthic communities have been
carried out (Khammar et al., 2019). However, this
region seems to be very interesting and could, due
to the climatic constraints specific to these
environments very different from the conditions in
southern Europe, induce strong differences. The
main objectives of this study are to determine the
spatial organization and structure of invertebrate
communities according to environmental
characteristics.

Study Area

Geographical Location (Hammamet)

The region of El Hammamet (Youks, the baths) has
a surface area of 375 km², its geographical
coordinates are: 35° 262 543 North, 7° 572 113 East
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(Fig.1). The stations of my studies are located
between the altitude of 950m to 1050m. It is limited
to the North by Morsott, to the East by Tébessa, to
the South by Chéria and to the West by Meskiana.
The region is characterized by different types of
relief: mountains, hills and plains. The study region
belongs to the domain of the Eastern Saharan Atlas,
on the Algerian-Tunisian borders, precisely the
Tebessa Mountains, which constitute the eastern
part of the Nemmemcha Mountains.  The Saharan
Atlas constitutes a chain extended from southwest
Algeria to the Tunisian border. The study focussed
on the eastern part of this area (eastern Saharan
Atlas), in the region of Hammamet. This region
belongs to the semi-arid bioclimatic stage,
characterized by a cold winter and a very hot
summer.

The Choice of Biological Sampling Point

We have chosen these quotations according to the
objective of the study.  To do this, we selected ten
(10) points based on their characteristics (flow, flora
density, depths, bed width), and then put a small
flag as a marker for each station and habitat.
Sampling was done from the month of February
2018 to January 2019. Seasonal wildlife samples
were carried out with a net collector.

The wildlife harvested during each sampling was
fixed in place where 98% pure ethanol was used,
and then extracted, sorted, counted and finally
identified in the laboratory. The settlement of the
origin aboveground, which is usually formed by the
larvae of immature insects, so, the wildlife
aboveground was determined only at the level of
the family.

RESULTS

Global Fauna Composition

The analysis of fauna of 10 stations in the region of
the study revealed that these ecotones are home to
aquatic fauna which average taxonomic richness is
close to 14.8 taxa by the station, but actually varies
from 14 to 22 taxa from one station to the other. Four
zoological groups were represented in our
collections. They include the insects that are most
plentiful (51%), crustaceans (28%), molluscs
(Gastropods) (18%) and Leeches (3%). (Fig. 2).

Taxonomic Richness

The analysis of figure 3 relating to the spatial
distribution of the taxonomic richness, shows a
variation of the wealthy taxonomy from one station

Fig. 1. Geographical location of Ouad Youks.
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to another. There were a total of 22 taxa, the number
of taxa fluctuated between a minimum of 14 taxa
collected in the station ST6 and ST8, a maximum of
22 taxa collected in station ST1. The majority of the
stations have delivered more than 19 taxa (ST1, ST2,
ST3, ST4, ST5 and ST9). Others have delivered only
14 to 19 taxa like the ST6, ST7, ST8 and ST10.

recorded in station S4 shows a low species richness.
Equitability Index varies between 0.34 in ST4 and
0.47 in S4. These results show that station S4 is the
most diversified and balanced in the set of stations
studied.

DISCUSSION

Oued Youks is a very complex watercourse seen
that this one is located between 2 rocky mounts of
djebel Bouakous (more than 1300 metres of altitude)
of major importance which constitutes a reservoir of
faunistic and floristic biodiversity with species of
various biogeographical origins.

In addition, the main causes of pollution are the
dissolution of organic matter in water, animal
dejected that live on the banks of the wadi,
fertilizers and chemicals used in the gardens near
the wadi, organic pollution that comes from plant or
animal waste, or that is caused by the dissolution of
organic matter in water or by natural phenomena.

The studies carried out through the sampling of
10 Youks wadi stations, allowed us to identify a
wide range of macroinvertebrates. The global
biodiversity contains 22 taxa and 4064 individuals
collected during this study. The richness studied in
the stream of the study area remains lower than that
recorded in the region of Greater Kabylia (Lounaci,

Fig. 2. General Structure of Zoological groups.

Fig. 3. Spatial Variation of the taxonomic richness of
wildlife harvested in the different resorts.

Abundance

The Ephemera Heptageniidae is the taxon dominant
in these habitats with 616 individuals. However, the
molluscs (Gastropods) Planorbidae ranked second
with a population of 600 individuals, finally, the
amphipods Echinogammaridae: “Echinogammarus
haraktis” and Echinogammarus n.sp, can be found in
all of the studied stations, it presented some
resistance to pollution with 562 and 533 individuals
for e ach. (Fig. 4).

Diversity Index

The analysis of the diversity (Fig. 5) between the
different stations measured by the Shannon Index,
shows a variation between 2.09 and 2.71, the highest
value was marked in station S4. This shows that the
groupings described within this station are more
diversified in species, while the lowest value was

Fig. 4. Spatial Variation in the number of individuals of
wildlife harvested in the different stations.

 Fig. 5. Variation in diversity and equitability of wildlife
harvested .
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1987), as well as that obtained in the region of
Béchar (Hamzaoui, 2015), but it is higher than that
recorded in the Tafna region (Sifi, 2014) and that
recorded in the Soummam watershed (Zouggaghe
and Moali, 2009). This high number of taxa is
probably the result of the increase in the number of
species collected in the sampling efforts which are
mostly of surface origin. These were mainly aerial
fauna. The studies carried out through sampling
included groups of insects that represent the
majority of taxa collected such as: Ephemeroptera,
Diptera and Coleoptera, Trichoptera and
Hemiptera. After insects, we find amphipods, such
as Gammares, to a lesser extent Cyclopidae and
Cyprididae. Molluscs are poorly represented by the
Planorbidae, Ancylidae and Corbiculidae, and
finally come the leeches.

17 most frequent families are presented in most
of the stations especially Heptageniidae,
Planorbidae, Gammares, the 5 other families such as
Simuliidae, Cyclopidae, Cyprididae and Asilidae
appear in 2 to 5 stations.

The presence of these species depends on the
structural diversity of the biotopes, the substrate is
quite varied along the longitudinal profile but very
little diversified within the station, and also the
influence of some environmental factors (altitude;
geomorphology of the rivers; anthropic action) on
the biodiversity of these environments.

Although insects represent the majority of taxa
collected (51.50%), the order Ephemeroptera
(43.90%) are more abundant, where the dominant
family is Heptageniidae with a relative abundance
of 67.02 %, which are remarkably native to
mountainous areas, they generally live on and
under a hard substratum (stones, pebbles,
boulders), the large number of specimens captured
is probably due to a strong vegetation cover in
stations S1,S2, S8,S9,S10 followed by Diptera
(25.08%) which have a great capacity to colonize
polluted and unpolluted biotopes (Khammar et al.,
2019), They are invertebrates known for their
tolerance to pollution and generally prefer high
temperatures (Sabrina, 2011), which is what we
have observed that they are abundant.mainly in the
summer period, the family Diptera is the most
dominant family Chironomidae, with an abundance
of 33.14%, At the time of emergence and
reproduction, adults often form at the edge of the
wadi, Chironomidae is found in the larval stage in
almost all stations including in tree cavities,
decaying vegetation, soil. In addition, some species

of epigenetic origin are present in the majority of the
stations studied, such as Diptera larvae (44.76%).
Coleoptera present in abundance (18.73%),
Hydrophilidae 54.59% are found in stations S1, S2,
S3, S4, S8, S9, S10 but absent in stations S5, S6, S7
because they prefer areas with high vegetation
cover, followed by Trichoptera (11.66%) which are
adapted to life in fresh water. Philopotamidae are
found in abundance (67.62%) in all stations, living
among the rocks, they feed exclusively on plants
(Noyes, 1914; Nielsen, 1942; Jones, 1949). And
finally, the order of Hemiptera present by a small
number Only the family Notonectidae which does
not adapt to this type of environment.

After insects come the amphipods with a wide
distribution in all stations with a relative abundance
of 27.14% where we find the Gammares (99.27%) are
more numerous at the edge of fresh water and
occupy all types of habitats: from lotic to lentic. In
our study region, all species were found in Algeria,
only Echinogammarus haraktis was caught at all
stations and a lack of a few families at most of the
stations studied that do not prefer this type of
environment such as Cyprididae and Cyclopidae. It
should also probably be pointed out that a new
species is found in cohabitation with E.haraktis, is an
Echinogammarus belonging to the
Echinogammarus-simoni group ( Ayati et al., 2019).
And after amphipods we find molluscs which
prefer this type of water very rich in oxygen, and are
never abundant in continental aquatic
environments. Calcium content and the nature of
the substrate are the predominant factors of
proliferation (Ghamizi, 1998; Koramoko, 2009).
Only 17.81% are represented in our crops. The
family Planorbidae with an abundance of 85.22%,
followed by Ancylidae and Corbiculidae, their
rarity would be related to the sampling methods
(Haicha, 2012), or the disturbances observed in the
areas of these stations result in a modification of the
substrate, that is why the number of species is low.

Finally, leeches live in freshwater environments,
their abundance is 2.85%, which is very low and is
due to sampling methods.

The frequency of the fauna in the stations of the
study area can indicate that the water quality is
good, and this explains to us that these species are
bioindicators, especially the great richness in
families of the Gammares and Ephéminoptères are
naturally synonymous that proves the very good
quality of the environment in which they are found.

In these study environments the diversity of
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fauna is maximal, and this horizontal distribution is
a response to the various feeding patterns and
differences in association with the surface
environment and different life cycles, where this
type of permanent streams remains relatively well
fed. Indeed, this Wadi offers a great biological
diversity, a high density of taxa and shelters most of
the taxa sensitive to pollution. It is more interesting
to maintain this living environment for a continuity
of biodiversity and environmental quality.
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