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We have opted for an inventory of soil fauna according to a pollution gradient following a transect from a 
forest (the Yakouren forest) to an industrial zone (Oued Aissi), passing through transit points with great 
industrial potentialities. wilaya of Tizi-Ouzou (Algeria), namely the Electro-Industry of Azazga and 
ENIEM. Oued-Aissi.We have adopted the quadrat method (25 × 30 cm) with samplings each season 
during the years 2014 and 2015 (Spring, Summer, Autumn and Winter) at the rate of three samples per 
season. Wildlife extraction is performed by the simplified Berlese-Tullgren Extractor by dry way after 
having harvested all the fauna visible to the naked eye. The collected specimens are sorted, identified 
and then counted. The listed fauna is divided into 15 orders divided into 49 families and 69 species. This 
shows the apparent impact of the season and pollution on the soil fauna, of which gastropods are the 
predominant bio indicators. 
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INTRODUCTION 

The Soil is an essential resource for human 
societies and the ecosystems. Since it is not a 
renewable resource on a human time scale, the 
soil is submitted to important increasing pressure 
(agricultural and forestry production, urban and 
industrial development, transportation networks, 
etc.) and degradation (erosion, punctual spot 
contaminations of spills atmospheric origins). 
Hence the need to ensure its protection to enable 
the sustainable development of societies (Lavelle 
and Spain, 2001). 

Soil represent one of the most important 
reservoirs of biodiversity (Heywood, 1995) which 
is currently a major issue of ecological research, 
concerning at the same time role in the 
ecosystems, its determinism and its valorization in 
the field of the preservation of the environment 
(Solbrig et al., 1994, French Academy of 
Sciences, 1995). 

In order to set up, monitor and ensure 

protection and soil management’s actions, 
indicators should be defined and that make it 
possible to identify and quantify the disturbances 
and transformations of the soil as well as the 
impacts on the ecosystems. As a result, biological 
parameters integrate all the environmental 
stresses (chemical pollution, physical state of the 
soil, climatic variations, biological modifications, 
etc.) and provide information on the overall state 
of the soil, in particular the becoming of the 
organic and metallic pollutants of the soil (Lavelle 
and Spain, 2001, Lavelle et al., 2006). 

This observation of soil protection and 
management has also been made by the 
European Commission by a strategy of soil 
protection strategy (CE, 2006), the importance of 
soil as a habitat and a reservoir of the biodiversity, 
but also for the determination and development of 
bio indicators (ademe, 2009). 

Studies on the vertical distribution of the soil 
fauna are focused on micro arthropods (Andre et 
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al., 2002) and earthworms (Jimenez and 
Decaëns, 2000, Garcia and Fragoso, 2002). Few 
studies, however, have focused on macro-
arthropod communities (Dowdy, 1944, Frouz et 
al., 2004). 

Among the work that has been realised on soil 
fauna is that of Roth (1972) using colour water 
traps, used as Barber pots, by Mavoungou et al., 
(2001), which assesses the anthropogenic effects 
on the entomofauna in humans. the complex of 
protected areas of Gamba (Gabon), of Soldati 
(2002) on the beetles of the open environments in 
the Eastern Pyrenees,, of Hautier et al., (2003) on 
the evaluation of the biodiversity of the circulating 
entomo fauna in northern Benin, Achoura et al., 
(2010) on the arthropodo logical fauna of the palm 
groves of El-Kantara, Boukli-Hacene (2012) on 
the bio ecology of beetles and, finally, those of 
Selmane and Benslama (2015) on the seasonal 
variation of the soil fauna of a palm grove in the 
south eastern region of Algeria. 

In the Tizi Ouzou region, various studies have 
been carried out on the arthropod inventory, 
notably those of Merabet (2014) on the arthropod 
inventory in three stations in the Darna Forest 
(Djurdjura) and Lembrouk & Sadoudi-Ali Ahmed 
(2016) on the impact of industrial pollution 
generated by two companies (Eléctro-Industries of 
Azazga and the National Company of the Electro-
Menager Industries of Oued Aissi) on the soil 
fauna. 

To complete this last work, we have 
conducted the present study on the biodiversity of 
soil fauna in five different stations following a 
pollution gradient. 
 
MATERIALS AND METHODS 

This study was carried out in the wilaya of 
Tizi-Ouzou (located 100 km east of Algiers) during 
the years 2014 and 2015. We were interested in 
the effect of industrial waste on the soil fauna with 
a succession of several sampling periods (one 
sampling per month during the four seasons) 
starting from a forest (Yakouren forest), of high 
altitude, towards the industrial zone of Oued Aissi, 
in the middle of the Sébaou Valley, on a transect 
altitudinal equidistant between the different 
sampling stations through the two industrial 
entities of the region (Electro-Industries of Azazga 
(EI) and the National Company of the Electro 
Ménager Industry of Oued Aissi: Eniem.) . 

Random sampling was adopted. It is based on 
the quadrat method that allows us to take a 
sample each month with a sampling level of 0 to 

20 cm deep in five different stations (Yakouren 1 
and 2, Azazga, Tizi-Rached and Oued Aissi) . 

The Yakouren station characterized by a 
Mediterranean climate with a cold winter, frequent 
snow and a clement and mild summer is far from 
any industrial and urban activity and it is 
represented by a rather dense oak forest 
(Quercus suber); this is why we have selected two 
sampling points. The other three stations (Azazga, 
Tizi-Rached and Oued Aissi) are located on the 
Sébaou Valley, at low altitude (151, 117 and 100 
m altitude respectively). They are industrial and 
urban and are home to the major industrial entities 
of the region (EI at 36 ° 44 ', latitude North and 4 ° 
19' longitude East and ENIEM at 36 ° 42 ', latitude 
North and 4 ° 08 'East longitude). The 
Mediterranean climate prevails in these resorts 
and is characterized by a mild and rainy winter 
and a hot and humid summer considering the 
proximity of the Taksebt dam with a vegetation 
classified in the thermo Mediterranean with olives 
dominance (Olea europea), vegetable crops and 
orchards (orange, apple, pear, fig, etc.) that 
contribute to the degradation of natural vegetation 
in this valley. 

The extraction of soil micro-organisms 
consists of separating them from their substrate 
using the simplified Berlese-Tullgren extractor, by 
the dry method, after having harvested all the 
fauna visible to the naked eye. 

Once the soil is harvested, it is sorted, 
identified and counted. The results are subjected 
to statistical analyzes (principal component 
analysis and factorial correspondence analysis). 
 
RESULTS  

Analysis of wildlife 
Table I represents the set of the groups of soil 

fauna identified in the different sampling stations 
(Yakouren, Azazga, Tizi-Rached and Oued Aissi) 
over a period stretching from April 2014 to March 
2015. 

The harvested fauna belongs to 7 classes 
(Insects, Arachnids, Collemboles, Gasteropods, 
Myriapods, Crustaceans and Annelids) which are 
divided into 15 orders and 39 families. The 
dominant class is that of insects with 34 species. 
This table is well explained in Table II which 
presents the numbers of the different orders 
identified in the five stations during the entire 
sampling period. 
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Table I : All the faunistic groups identified in the studied stations. 

Classes Annelids Arachnids Collembola Crustaceans Gastropods Insectes Myriapods 

Orders 1 3 2 1 1 5 2 

Families 1 12 4 2 4 13 3 

species 1 15 8 2 6 34 3 

 
 

Table II: Number of soil fauna species harvested in the studied stations. 
Classes Orders Y1 Y2 EI. TR ENIEM ∑ 

Annelids Oligochaeta 5 15 3 0 10 33 

Arachnids 

Spiders 0 7 18 16 10 51 

Mites 204 101 128 136 96 673 

Pseudoscorpionida 0 2 1 0 0 3 

Collembola 
Poduromorpha 6 2 5 10 35 58 

Entomobryomorpha 36 43 35 61 57 232 

Crustaceans Isopods 1 6 0 5 2 14 

Gastropods Stylommatophora 1 1 324 16 193 535 

Insects 

Beetles 30 19 8 2 6 65 

Diptera 35 17 35 61 14 162 

Lepidoptera 1 3 2 2 3 11 

Orthoptera 1 0 1 0 3 5 

Hymenoptera 24 8 7 41 349 429 

Myriapods 
Centipedes 12 3 1 4 3 23 

Diplopods 2 0 0 0 0 2 

∑ 15 357 228 569 354 808 2316 

 
 
 
 

Table II, complementary to Table I, includes all 
the numbers of the different species recorded 
during our sampling, which has allowed us to 
collect 2316 individuals grouped into 69 species 
belonging to 7 classes. The class of insects is 
best represented with five orders (Hymenoptera, 
Diptera, Coleoptera, Lepidoptera and Orthoptera) 
and a population of 672 individuals. 

2. Distribution of the soil fauna 

2.1. Distribution of faunal groups according to 
the seasons 
Figure 1 shows the distribution of soil fauna 
identified by the seasons of the year. 
The AFC in Figure 1 allows to designate four 
affinity groups according to the distribution of 
faunal groups infuncting to the seasons of the 
year: 

 Group1, connects Annelids and Collembol 
to the humid winter season, 

 Group 2, shows the relationship of 
Arachnids and Gasteropods with spring 
(favorable season to the proliferation of 
the microfauna), 

 Group 3,  connects crustaceans and the 
dry summer season, 

 Group 4, connects Insects and Myriapods 
in fall season. 

 
2.2. Distribution of faunistic groups in the 
different stations 
 Figure 2 divides the soil fauna groups in 
the study stations (Y1, Y2, EI., TR., and ENIEM.). 
In the AFC of Figure 2 are required three 
homogeneous groups: 

 Group 1: symbolizes the affinity and the 
dominance of gastropods (Bio-indicators 
of pollution) in the station of the Electro-
Industries rich in heavy metals, 

 Group 2: symbolizes the affinity of the 
predominant insects (pollo-resistant) in 
the ENIEM station. polluted by heavy 
metals, 

 Group 3: the groups Collembola, 
Annelids, Arachnids, Myriapods and 
Crustacea (pollo-sensitive) in the 
Yakouren and Tizi Rached stations. 
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Figure 1: Distribution and affinity nuclei of faunal groups and seasons in the F1 × F2 factorial 
plane. 

 
 
Figure 2: Distribution and affinity nuclei of faunal groups and stations studied in the F1 × F2 
factorial plane. 

 
Figure 3: ACP Representative of the distribution of climatic characters and altitude in the studied 
stations. 
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Figure 4: ACP representative of the distribution of edaphic characters in the studied stations. 

 
 
      Figure 5: ACP representative of the distribution of heavy metals in the studied stations. 

 
 
Figure 6: Distribution and affinity nuclei of gastropod species and stations studied in the F1 × F2 
factorial plane. 
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Figure 7: Distribution and affinity nuclei of insect species and stations studied in the F1 × F2 
factorial plane. 
 
 
According to Figure 3, Yakouren stations at high 
and medium altitude correlated with precipitation 
and stations EI., TR. and ENIEM. at low altitude 
correlated with temperatures. 
According to Figure 4, Eniem. and Tizi-Rached 
stations are those that contain the lowest 
quantities in MO. and pH. The Y2 station is the 
richest in CaCO3. 

According to Figure 5, Zn, Cr and Pb are 
positively correlated and oppose the Ni. It 
interprets the important influence of quantified 
heavy metals (Pb, Cr, Zn, Ni) especially in the 
ENIEM station. The Tizi-Rached station is 
positively correlated with the Ni and the EI station. 
Seems to contain metals including Zn and the Ni. 
The Y1 and Y2 stations are not influenced by any 
metal, which makes them reference stations far 
from any source of industrial pollution. 

2.3. Distribution of characteristic species of 
study stations 

The distribution of gastropod species and 
insect species in the different stations studied is 
shown in Figures 6 and 7. 
According to Figure 6, the stations of EI., Tizi 
Rached and ENIEM. have an affinity with certain 
species of gastropods (Cernuella virgata, 
Cernuella sp., Tebba pisana, Cochlicella barbara, 
Rumina decollata) while the Y1 station is linked 
with only one species which is Helix aspersa 
maxima. 
According to Figure 7, we distinguish four nuclei:  
The ENIEM. station. which is characterized by the 
dominance of the species: Messor structor, 

Pheidole pallidula, Hymenoptera sp. ind, 
Dermaptera sp.ind., Ocypus olens,  The EI. 
station forms a kernel of affinity with insect 
species: Culex pipiens, Lycaena phlaeas, 
Tettigonia viridissima, Tipula maxima, Phytomyza 
horticola, Empis livida, Hymenoptera sp. ind., 
Apion sp.  The station of Tizi-Rached is 
characterized by the dominance of the species: 
Pheidole pallidula, Halictus quadricinctus, 
Drosophila melanogaster, Nematocera sp.ind.  
The Yakouren (Y1etY2) stations reveal the 
dominance of the following species: Cartaglyphis 
bicolor, Gryllotalpa gryllotalpa, Agriphila 
geniculea, Phytomyza ilicis, Anthicus sp., Trechus 
sp., Hymenoptera sp. ind., Larvae of Carabidae: 
Pterostechinae. 
 
DISCUSSION  

Biodiversity assessment is usually based on 
community structure and composition, as 
biodiversity is a multidimensional concept (Purvis 
& Hector, 2000) that reflects the biological 
complexity of communities (Hedde et al., 2013). 
According to Cluseau (1999) the diversity of soil 
fauna has a major role in the functioning of soils 
and ecosystems, especially the degradation and 
recycling of organic matter. This is well confirmed 
by Lavelle (1997) who showed that the different 
groups of soil organisms strongly influence the 
properties and processes of the soil. 

In 2001, FAO has well determined the 
essential functions of soil organisms: conservation 
of soil structure, regulation of hydrological 
processes, carbon sequestration and gas 
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exchange, soil detoxification, nutrient recycling, 
decomposition of organic matter, pest and 
disease control, plant growth control, symbiotic 
relationships with plants and their roots, sources 
of food and drugs ... 

The sampling results of the five studied 
stations reveal a biodiversity represented by 69 
species belonging to 7 classes of pedofauna 
which are divided into 15 orders and 39 families 
with the dominance of the class of the Insects 
which contains 34 species. Within this class, the 
Coleoptera order ranks first with 6 species. 

According to Coiffait (1960), the soils 
favorable to the development of endogenous 
beetles would be soils with a high content of fine 
elements that are likely to maintain a favorable 
humidity, this is the case of the studied soils which 
are of sandy-silty texture according to the soil 
analyzes carried out. This biodiversity varies 
according to the type of soils and the geographical 
regions and remains, however poorly known 
because of the difficulties of determining the real 
number of species (Dajoz, 2000). 

 Our results confirm those obtained by 
Gigot and Bodot (1973), who, while working on 
the invertebrates in a scrubland of Quercus 
coccefera, noticed the dominance of Insects. 
Boussad and Doumandji (2004), mentioned that it 
is the Insects which occupy the first rank, in Oued 
Smar. BoukarouI et al., (2007), in a study on fruit 
pistachio entomofauna in Beni Tamou (Blida), 
Mimoun and Doumandji (2008), in the forest of 
Beni Ghobri in Yakouren (Tizi-Ouzou) and 
Fernane et al., (2010), in the middle a green oak 
forest environment near Larbâa Nath Irathen (Tizi-
Ouzou), and Besaada and Doumandji (2011) in 
an Aleppo pine forest burned in Aldjiba near 
Cherchell (Tipaza) confirm that it’s the insects 
which predominate. 

 The organisms of the soil fauna 
(microflora and microfauna, mesofauna and 
macrofauna) play fundamental roles in the 
functioning of the ecosystems (Lavelle & Spain, 
2001). According to Bachelier (1978) and Gobat 
et al., (2003), the distribution of soil fauna 
depends on the physico-chemical nature and soil 
depth, the variation in climatic conditions of the 
environment, the seasonal rhythm and the diet of 
the animal population considered. However, the 
functional traits of species are related to the 
characteristics of the organisms that affect their 
individual ability and govern their impacts and 
responses to their environment (Violle et al., 
2007). This is well confirmed by Lembrouk & 
Sadoudi in 2016, who studied the diversity of the 

soil fauna under the effect of the depth, the 
seasonal rhythm and the climatic conditions at the 
level of the Sébaou Valley (Algeria), however in 
this study the Seasonal rhythm effect is very 
apparent according to Figure 1. 

There are many other abiotic factors that can 
influence the distribution of soil fauna organisms, 
such as soil texture, degree of acidity or pH, the 
chemical nature of litter, salinity, the osmotic 
power of solutions, the nature of clays, light and 
even the electric fields (Bachelier, 1978). These 
abiotic factors were analyzed in the study stations 
to obtain a sandy-silty texture, a neutral pH, an 
electrical conductivity and a low limescale rate as 
well as a variable amount of organic matter 
ranging from very low at the level to Tizi-Rached 
station towards the high rate at the Y1 and Y2 
stations. 

The faunistic groups are divided into four 
groups according to the four seasons of the year 
(Figure 1): Group 1 (Annelids + Collemboles 
during the wet winter season), Group 2 (Arachnids 
+ Gastropods in high season favorable to the 
proliferation of the microfauna which is spring), 
Group 3 (Crustacea and the dry summer season) 
and Group 4 which links Insects and Myriapods in 
the fall) and in three groups according to the 
studied stations (Figure 2): Gastropods - Electro-
Industries , Insects- ENIEM. And Collembola, 
Annelidae, Arachnidae, Myriapods and 
Crustaceae in Yakouren and Tizi Rached stations, 
following climatic characteristics, edaphic factors 
and quantified heavy metals (Figures 3, 4 and 5). 
These groups of fauna depend on their 
environment by the availability of certain edaphic 
factors, mainly moisture, structure, organic matter 
and soil pH (Ponge, 2010), despite the fact that 
spring is the most favorable period for the 
proliferation of certain species (Cluzeau et al., 
1999). 

 The ACP completed, divided the study 
stations according to the climatic characteristics 
that oppose it (Yakouren stations at high and 
medium altitude correlated with precipitation and 
the stations EI, TR and ENIEM at low altitude 
correlated with the temperatures). Highlighting the 
influence of edaphic characters where ENIEM 
stations. and Tizi-Rached are those that contain 
the lowest quantities in MO. and pH. While the Y2 
station is the richest in CaCO3. The altitude 
stations (Y1, Y2) are characterized by abundant 
rainfall during winter and spring, which makes 
them an important factor acting on animals and 
plants along their developmental stages (Achoura 
et al., 2010). 
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Water, a vital element for soil fauna, whose 
water-soil-wildlife relationship is already studied 
by Rapoport and Tschaper in 1967, however 
Belfield (1967), in a pasture of West Africa, found 
a direct correlation between the artificial supply 
water on the ground and its population of micro 
arthropods. On the other hand, the temperature 
acts in several ways on the insects, by disturbing 
their growth rate, by modifying their speed of 
development and end killing them from certain 
limits at last, but each species has a preferential 
temperature for its activity. The soil temperature 
varies very little in depth (Pierre, 1958), but its 
variations determine vertical migrations of the 
fauna, it is the example of earthworms which have 
an upper limit of supported temperature strongly 
influenced by their conditioning, however, worms 
can not tolerate excessive temperatures 
(Bachelier, 1978). 

The study stations reveal variable 
temperatures and rainfall depending on the 
altitude gradient from Yakouren Mountain to the 
Sébaou Valley. The Yakouren forest is 
characterized by heavy rainfall, especially in 
winter (an annual average of 1030 mm / year 
according to the INRF Azazga) and warm 
temperatures in summer due to its approachly to 
the sea; unlike the low altitude stations (EI., TR. 
and ENIEM.) which are characterized by average 
and irregular rainfall from one year to another 
(from 600 to 900 mm / year) and high 
temperatures, especially in summer (up to 46 ° c) 
according to the National Office of Meteorology 
TIzi-Ouzou. 

The soils analyzed reveal a good organic 
matter content. This accumulation is an almost 
definite indication of a pollutant deposit of any 
kind (Ponge, 2010). According to Mouthon (1980), 
a moderate enrichment of the medium in organic 
matter, causes without any reduction in species 
richness, a remarkable increase in the density of 
most species, but the fauna of the soil is eurybiote 
(extremely sensitive to weak changes in humidity, 
pH and MO). 

The pH of the soils studied is neutral, it favors 
the survival of the soil fauna (Parisotoma notabilis, 
Oniscus asllus, Drosophila melanogaster, Apis 
melifera, ...), but many animals can only live within 
certain pH limits. others, on the other hand, are 
very tolerant to variations in the acidity of the 
environment, as is the case with certain Carabes 
(Coleoptera), studied by Kuhnelt (1969), which 
are looking for acidic soils of pH 3 to 5, while 
others are looking for Neutral or alkaline places of 
pH 6 to 8. Marcuzzi (1964), in Apulia soils 

(southern Italy), showed statistically a close 
relationship between the distribution of 
Tenebrionidae and certain physicochemical 
characteristics of soils. 

To these influences are added those of 
quantified heavy metals (Zn, Cr and Pb are 
positively correlated and opposed to Ni) in the 
ENIEM, EI and Tizi Rached stations. The metals 
are classified by Goyer, (1991), in four categories 
according to their degree of toxicity whose most 
toxic metals are As, Be, Cd, Hg, Cr, Pb, Ni among 
which we have listed the last three; while Zn, Cu 
and Fe are classified as important metals for life 
(trace elements) with potential toxicity. Yakouren 
stations are far from any source of industrial 
pollution and are not influenced by any metal, 
which gives them the status of "reference station". 
On the other hand, the other stations are more or 
less affected by the pollution which is detected at 
lower levels than the acute or chronic toxicity 
thresholds according to the results obtained which 
are consistent with the results of Martinez Aldaya 
et al., (2006); LORS et al., (2006); Garcia et al., 
(2008) and Kobeticova et al., (2009); but this 
affects the fauna in these soils studied in its 
structure, its diversity as well as its specific 
richness due to the change of the quality of the 
environment and the toxicity of the heavy metals 
in the grounds and their non - biodegradability 
(Berkouki, 2011). 

In general, polluted soils are characterized by 
impoverishment of their food webs, linked to the 
loss of biodiversity with a threshold of tolerance 
that can be defined for each group of organisms 
(Ponge, 2010). These degradations can influence 
ecosystem processes directly through their 
physicochemical effects or indirectly via their 
effects on biodiversity (Diaz et al., 2007), which is 
the major factor in biodiversity changes by 
determining changes or even disappearances of 
species (Sala et al., 2000). As a result, the 
determination of pollutants by soil animals could 
provide a cheap method for early detection of 
environmental risks (Yeardley et al., 1996, Da luz 
et al., 2004, Martinez Aldaya et al., 2006). . 

 These results are complemented by other 
AFCs that highlight the dominant species in each 
affinity group including the stations EI., Tizi 
Rached and ENIEM. have an affinity with some 
gastropod species (Cernuella virgata, Cernuella 
sp., Tebba pisana, Cochlicella barbara, Rumina 
decollata) whereas the station Y1 is connected 
with only one species of gastropod which is Helix 
aspersa maxima which is ubiquitous that looks for 
wet and dark places and does not like to be 
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exposed to the sun and high temperatures 
(Chevallier, 1977). 

According to Cortet et al., (1999) Gasteropods 
are biological indicators of pollution. They are also 
confirmed by Decaens et al., (2006) who 
considers them as bio indicators of soil quality or 
pollution. They are also bio-accumulators of heavy 
metals and show a preference for calcareous soils 
(Bachelier, 1978). This affinity is the result of the 
high humidity of the environment due to the 
industrial release and the availability of limestone 
(Duchaufour, 1994) as well as the adaptation and 
resistance to the industrial pollution by heavy 
metals because of their eco-physiological 
characteristics. (Gobat et al., 2010). 

Therefore, gastropods have a real "strategy" 
of adaptation to the environment and the course 
of their life cycle is under the close dependence of 
environmental factors such as temperature, 
trophic conditions ..., and can vary significantly 
from one species to another. This adaptive 
plasticity makes it possible to have maximum 
productivity under given conditions and thus to 
offset, from one year to another, the weak 
productivity due, for example, to a harsh winter. In 
addition, we can highlight the selective 
advantages of an annual cycle in gastropods in 
which the adults, which disappear after the laying, 
do not compete with the nascent generation 
(Mouthon, 1980). 

In these stations, it’s noticed an affinity with 
certain insects; this is the case of the Eniem 
station. which is characterized by the dominance 
of the species: Messor structor, Pheidole pallidula, 
Ocypus olens. The EI. station forms a kernel of 
affinity with insects: Culex pipiens, Lycaena 
phlaeas, Tettigonia viridissima, Tipula maxima, 
Phytomyza horticola, Empis livida. The Tizi-
Rached station is characterized by the dominance 
of species: Pheidole pallidula, Halictus 
quadricinctus, Drosophila melanogaster. Finally, 
the Yakouren (Y1 and Y2) stations are 
distinguished by the dominance of Cataglyphis 
bicolor, Gryllotalpa gryllotalpa, Agriphila geniculea 
and Phytomyza ilicis. 

Ants are good indicators of biodiversity and 
the state of the ecosystems. They are a real 
chemical factory that allows a complex 
communication and allows them to be recognized 
to their smell thanks to substances that are on 
their cuticle. But this cuticle also traps pollutants, 
which classify them as bio-indicators (Lenoir, 
2015). 

Carabid populations are considered as bio 
indicators used directly and indirectly to detect 

and measure environmental pollution (Erwin et al., 
1979). Migliorini et al., (2004) reported that a 
significant portion of the metallic lead from spent 
pellets accumulated in the predator Ocypus olens. 
This is a confirmation of the results of Maurer 
(1974) which states that the presence or absence 
of lead in an animal carcass was considered as 
an indicator of pollution by motor vehicles. 

Diptera whose flies, mosquitoes, horseflies, ... 
are animals very resistant to organic pollution, this 
is the case of Culex pipiens which is known for its 
reproduction in waters with varying degrees of 
pollution (Raghavan, 1961) and according to 
Vivier (1968) and Hasaballah (2017), this species 
is an indicator pollution through heavy metal due 
to its adaptation. Tipula maxima, for its part, 
supports pollution (Schulz and Liess, 2001). 

In the carried out study, the recorded 
biodiversity is affected by the industrial pollution 
generated by the industrial potential of the region, 
with the exception of the reference stations 
(Yakouren). The Eniem. station is the most 
affected by the fact that it undergoes an 
accumulation of all the pollutants of the other 
stations following the pollution gradient because 
of its geographical position with low altitude in the 
Sebaou Valley, which causes to it a modification 
of the biological processes as well as the stability 
of its ecosystems (Balvanera et al., 2006). 

CONCLUSION 
The environments of the studied stations, with 

the exception of the high altitude stations, reflect a 
pollution caused by the rejection of the waste of 
the large neighbouring industrial entities EI. and 
ENIEM.); This stems from the development of the 
society in general and industry in particular 
depending on the natural ecology of the 
ecosystem that degrades biodiversity and the 
quality of natural environments. 

The affected soil fauna provides an adaptive 
strategy so that its species survive in an 
inadequate biotope and ensure their pre-
existence, which classifies them either as pollen-
resistant as gastropod species and as ants or as 
pollutants for most soil fauna species. For this, it 
is suggested to deepen the research while 
focusing on gastropods and insects obtained as 
bio-indicators of pollution by heavy metals while 
quantifying the latter in the body of living bio 
accumulators 
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