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Abstract 

Background: The inventory process is the first method to protect and safeguard animal biodiversity. This study 
carries out a quantitative and qualitative inventory of terrestrial gastropods at three sites in Skikda province (north-
eastern Algeria). The relationship between terrestrial gastropod diversity and soil physicochemical factors was investi-
gated using statistical analyses.

Results: The inventory data reveals the presence of four families and eight species showing varied predominance 
rates of Cornu aspersum species according to each site in the city of Skikda (Azzaba 53.88%; Ben-Azzouz 56.12%; El-
Hadaiek 37.92%). The maximal specific richness was registered in the El-Hadaiek site (seven species), and the highest 
mean richness was noted in the Ben-Azzouz site (392 individuals). Of the eight gastropod species identified, three 
species (Cornu aspersum, Cantareus apertus and Rumina decollate) were classified as constant species. The Shannon–
Weaver diversity and equitability indices vary by site.

Conclusion: The presence of certain species in one site and their absence in other sites, as well as the variation in 
ecological indices, could be attributed to the effect of soil-physicochemical factors.
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Background
Human industrial and agricultural activities and increas-
ing population growth rates, as well as economic and 
technological factors, have negatively impacted biodi-
versity (Aronson et al., 2014; Douglas et al., 2013; Gaston 
et al., 2013; Mackenzie & Michael, 2018; Yanes, 2012) by 
inducing marked changes in the structure of biological 
behaviours and the dysfunction of surrounding ecosys-
tems (Chen & Blume, 1997; Sha et  al., 2015). Interest-
ingly, land snails play a crucial role in the functioning 

and stability of ecosystems due to their contribution to 
the provision of food for other animals, decomposition of 
plant material and maintenance of soil calcium content 
(Lange, 2003). Additionally, their short lifetime and lim-
ited dispersal ability make them excellent bioindicators 
(Watters et al., 2005). Furthermore, snails and slugs can 
be important links in the transfer of chemicals from vege-
tation or plant litter to carnivores (Coughtrey et al., 1979; 
Nica et al., 2012, 2013). Consequently, such transfer along 
food chains is an important eco-toxicological aspect 
(Laskowski & Hopkin, 1996). Several studies on land 
snail inventories have been carried out in several bio-
topes of Algeria, notably in the north-western (Damerdji, 
2008, 2013) and north-eastern regions (Larbaa & Soltani, 
2013; Douafer & Soltani, 2014). Recently, a survey of 
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gastropods was conducted in five areas of north-eastern 
Algeria (Belhiouani et  al., 2019). However, we are not 
aware of a study on the biodiversity and abundance of 
terrestrial gastropods in other areas of northeast Algeria. 
The Skikda region (north-eastern Algeria) is the loca-
tion of highly developed petrochemical industries, which 
cause serious risks  to  human  and  environmental  safety 
by progressively destroying natural resources, water and 
air quality (Fadel et al., 2016; Kahoul et al., 2014; Zegh-
doudi et  al., 2019). Researching the biotic and abiotic 
factors that influence land diversity and abundance is 
essential to prevent and protect terrestrial ecosystem. 
Many researchers have demonstrated that climatic fac-
tors, soil physicochemical factors and plant communi-
ties affect the distribution and abundance of terrestrial 
gastropods (Gärderforns et  al., 1995; Lewis Najev et  al., 
2020; Nekola, 2003). In Algeria, several studies have been 
conducted on the effect of environmental factors on the 
diversity and abundance of land snails (Belhiouani et al., 
2019; Douafer & Soltani, 2014). The present study aims to 
(1) identify and investigate the abundance and diversity 

of terrestrial gastropod species (snails and slugs) in three 
sites located in Skikda province, and (2) investigate the 
relationship between terrestrial gastropod diversity and 
soil physicochemical factors using statistical analysis 
(correlation analysis).

Methods
Study areas
The city of Skikda (36°52′34  N, 6°54′33° E) is located in 
the north-east of Algeria, 510 km from Algiers (capital of 
Algeria). It has a Mediterranean climate, characterised by 
two seasons: a mild, rainy winter and a hot, dry summer. 
The average annual precipitation varies between 600 and 
800  mm/year. The annual temperature varies from 9 in 
winter to 27  °C in summer. Humidity during the day is 
about 70% (Souilah et al., 2019). The study was conducted 
in three cities of Skikda province (Fig. 1): El-Hadaiek cov-
ering an area of 271.75  km2, Azzaba extending over an 
area of 805.34  km2, and Ben-Azzouz, the largest city of 
the province, with an area covering 228.28  km2. Table 1 
lists the characteristics of the three sampling sites.

Fig. 1 Location of the three sites of survey in region of Skikda (Northeastern Algeria)
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Sampling methods and taxa identification
Snail sampling was carried out using the quadrat method. 
Quadrats likely to be suitable breeding habitats for snails 
and to be sampled were randomly selected by projecting 
a grid onto a map of the study area. For each site (Fig. 2), 
a 400   m2 quadrat was established using a tape measure 
for each sampling site. Snail sampling was carried out by 
two persons searching each quadrat for 2 h, following the 
method of Benjamin et al. (2014) with modifications. Live 
snails and slugs, as well as dead snail shells were collected 
by hand from different natural habitats (on the ground, 
under tree trunks, on plants and in crops). All samples 
obtained were preserved in 70% ethanol at the Laboratory 
for the Optimization of Agricultural Production in Sub-
humid Areas (University of Skikda). The snails collected 
from the three sites were thoroughly identified based on 
animal morphological features (shape, size, colouration 
and ornamentation of the shell). Identification was based 

on the key features reported by Barker (2001) and Bouchet 
et al. (2005). When a snail was collected, the plant species 
was noted. Samples of plant species collected in the field 
were transferred to the laboratory for identification, based 
on the method previously reported by Quezel and Santa 
(1962–1963) and Andreas (1998).

Data analysis
The identified snail individuals were counted and subjected 
to the determination of the constancy index, relative abun-
dance, specific and mean richness, and some diversity indi-
ces (Shannon–Weaver and equitability index).

The constancy index (C) is calculated according to Dajoz 
(1985):

C = (Pa × 100)/P

Table 1 Characteristics of the study areas

No Sites Characteristics Coordinates Altitude (m)

1 El-Hadaiek Botanical Garden located in the university of Skikda 36°50′85″ N; 6°53′95″ E 12

2 Azzaba Urban area, near the national road N°44 36°44′33″ N; 7°08′45″ E 71

3 Ben-Azzouz Agricultural area, far from any industrial activity 36°45′14″ N; 7°17′65″ E 35

Fig. 2 Pictures taken at sampling sites in the Skikda city: El-Hadaiek (a); Azzaba (b) and Ben-Azzouz (c)
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where C is the centesimal frequency, Pa is the total num-
ber of samples containing the species considered and P 
is the total number of samples taken. According to Dajoz 
(1985), three different categories are distinguished: con-
stant species (C ≥ 50%), accessory species (25% < C < 50%) 
and accidental species (C ≤ 25%).

The relative abundance (A) index allows to study the 
distribution of a species in a given region, and to identify 
the species as common, rare, or very rare species (Dajoz, 
1985). It is calculated by the following formula:

where ni is the total number of considered species, and 
N is the total number of individuals found. According 
to Dajoz (1985), species can be classified into three dif-
ferent groups: common species (A > 50%), rare species 
(25% ≤ C ≤ 50%) and very rare species (C < 25%).

The specific richness (S) is the number of species found 
in the study area (Blondel, 1975; Ramade, 1984).

The mean richness (S′) is defined according to Blondel 
(1975) and is calculated by the following formula:

where ni is the total number of considered species, and P 
is the total number of samples taken.

The Shannon–Weaver index (H′) index is calculated by 
the following equation (Shannon & Weaver, 1963):

where Pi is the relative frequency (ni/N) and R is the total 
number of species.

The equitability index (E) constitutes a second funda-
mental dimension of diversity (Ramade, 1984). The equi-
tability is expressed as follows:

Soil sampling and determination of physicochemical 
parameters
The analysis of soil physicochemical properties was car-
ried out on samples collected manually using a trowel 
(Koranteng-Addo et al., 2011) to a depth of about 10 cm. 
Three representative soil samples were collected from 
each site using the same quadrate method to study mol-
luscs diversity. In brief, the soils were air-dried for 3- 
6  days, crushed and sieved through a 2  mm diameter 
sieve and then stored in a non-metallic container. Soil 
pH is measured in soil–water suspension (soil/water 
ratio = 1/2.5) according Gauchers (1968). The electrical 
conductivity (EC) can be determined on a soil extract 

A = (ni × 100)/N

S′ = ni/P

H′
= −

R
∑

i=1

[

pi · Log2pi
]

E = H′/Hmax = H′/lnS

(soil/water ratio = 1/5) using a conductivity meter 
(Delaunois, 1976). Organic matter (OM) was quanti-
fied by the method proposed by Anne (1945), based on 
the determination of the percentage of organic carbon in 
the soil. This method is based on the oxidation of organic 
carbon with potassium bicarbonate and titration of the 
solution with Mohr salt (0.2  N). The determination of 
total limestone was calculated according to the method 
of Duchaufour (1970) based on the reaction of calcium 
carbonate with hydrochloric acid (HCl). The total poros-
ity (P) is calculated from the apparent and true densi-
ties. Soil field capacity was determined using the software 
of Saxton et al. (1986), while soil humidity (H) was calcu-
lated from the difference between the weight of wet soil 
and dry soil using a precision balance.

Statistical analysis
Data are displayed as mean ± standard deviation (SD). 
Comparisons of physicochemical factors were tested for 
statistical significance by one-way ANOVA with Tukey’s 
post hoc test. The relationship between the specific rich-
ness of terrestrial gastropods and the physicochemical 
characteristics of the soils was also examined using the 
Pearson correlations test. Statistical tests were performed 
using MINITAB software (version 16, Penn State College, 
PA, USA) where p < 0.05 was considered significant.

Results
Gastropod species inventory
The inventory of terrestrial gastropods carried out at 
the three selected sites reveals the presence of eight spe-
cies belonging to four malacological families (Milacidae, 
Helicidae, Geomitridae and Achatinidae). Table  2 sum-
marises the species inventoried in accordance with previ-
ously reported classification criteria (Bonnet et al., 1990; 
Chevallier, 1992; Germain, 1969). The results show that 
each of the gastropod families Milacidae and Helicidae 
includes two species; Geomitridae includes three species, 
and Achatinidae includes one species.

Flora inventory
For the flora inventory in the study sites, lists of plant 
species were made (Table 3). In all study areas, 12 species 
belonging to 12 families were identified. Furthermore, 
we observed that there was no difference in plant species 
between the three sampling sites and that there was no 
relationship between snail diversity and plant richness.

Terrestrial gastropod structure and distribution 
in the study sites
As shown in Table  4, the species Cornu aspersum pre-
sents minimal and maximal abundance rates in El-
Hadaiek (37.92%) and Ben-Azzouz (56.12%), as well as 
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maximal and minimal values in Ben-Azzouz (25%) and 
El-Hadaiek (2.92%). Slugs present a very low abundance 
(2.04%) in El-Hadaiek and zero-abundance in Azzaba and 
Ben-Azzouz. In accordance with the findings reported by 
Dajoz (1985), the constancy values obtained (C%) show 
the presence of 100% of the species Cornu aspersum, 
Cantareus apertus and Rumina decollata in the three 

selected sites. They are therefore considered as constant 
species (C ≥ 50%). Similarly, Cernuella virgata was found 
as a constant species in El-Hadaiek and Ben-Azzouz, and 
as an accessory species in Azzaba (25% < C < 50%), while 
the species Cochlicella barbara is constant in El-Hadaiek 
and accessory in Ben-Azzouz and Azzaba. Furthermore, 
the species Trochoidea elegans was found as a very acci-
dental species in El-Hadaiek and Azzaba (C ≤ 50%) 
and accessory species in Ben-Azzouz. Slugs are con-
stant in El-Hadaiek and very accidental in Azzaba and 
Ben-Azzouz.

Biodiversity indices
The specific richness is represented by seven, six and 
five gastropod species in El-Hadaiek, Ben-Azzouz and 
Azzaba respectively (Table  5). However, the maximal 
values of the mean richness are 392 and 366.5 in Ben-
Azzouz and Azzaba respectively (Table  5). As indicated 
in Table 5, the Shannon–Weaver (H′) diversity index var-
ies between 0.51 in Ben-Azzouz and 0.68 in El-Hadaiek. 
The equitability index (E) is defined as the fundamental 
dimension of diversity enabling the comparison of popu-
lation structure. Thus, the results obtained show that the 

Table 2 List of malacological species in the three study sites

Family Genus Species

Milacidae (Ellis, 1926) Milax (Gray, 1855) Milax gagates (Draparnaud, 1801)

Milax (Gray, 1855) Milax nigricans (Philippi, 1836)

Helicidae (Rafinesque, 1815) Cornu (Born, 1778) Cornu aspersum (Müller, 1774)

Cantareus (Risso, 1826) Cantareus apertus (Born, 1778)

Geomitridae (Boettger, 1909) Cernuella (Schlüter, 1838) Cernuella virgata (da Costa, 1778)

Trochoidea (Brown, 1827) Trochoidea elegans (Gmelin, 1791)

Cochlicella (Férussac, 1821) Cochlicella barbara (Linnaeus, 1758)

Achatinidae (Swianson, 1840) Rumina (Risso, 1826) Rumina decollata (Linnaeus, 1758)

Table 3 Botanical species identified in the three study sites

Family Species

Papaveraceae (Jussieu, 1789) Fumaria parviflora (Lamarck, 1788)

Oxalidaceae (Brown, 1818) Oxalis pes-caprae (Linneo, 1753)

Urticacieae (Jussieu, 1789) Urtica urens (Linné, 1753)

Caryphyllaceae (Jussieu, 1789) Stellaria media (Linné, 1789)

Ranunculaceae (Jussieu, 1789) Ranunculus asiaticus (Linné, 1753)

Geraniaceae (Jussieu, 1789) Geranium rotundifolium (Linné, 1753)

Asteraceae (Berchtold & Presl, 1820) Senecio vulgaris (Linné, 1753)

Solanaceae (Jussieu, 1789) Solanum nigrum (Linné, 1753)

Araceae (Jussieu, 1789) Arisarum vulgare (Targioni Tozzetti, 
1810)

Poaceae (Barnhart, 1895) Poa annua (Linné, 1753)

Brassicaceae (Burnett, 1835) Brassica amplexicaulis (Linné, 1753)

Table 4 Constancy (%) and abundance (A%) of terrestrial gastropods in the three study sites

Species Sites

El-Hadaiek Azzaba Ben-Azzouz

C A C A C A

Cornu aspersum 100 37.92 100 53.88 100 56.12

Cantareus apertus 100 2.92 100 8.05 100 25

Cernuella virgata 100 9.80 25 26.74 50 11.73

Trochoidea elegans 00 – 00 – 25 3.7

Cochlicella barbara 50 24 25 8.73 25 1.66

Rumina decollata 100 16.68 25 2.59 100 1.79

Milax gagates 50 1.31 00 – 00 –

Milax nigricans 50 0.73 00 – 00 –
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values of the equitability index vary between 0.28 and 
0.35.

Soil physicochemical characteristics
The physicochemical parameters studied (organic mat-
ter, field capacity, permeability and porosity) vary sig-
nificantly between the three sites (Table 6). The one-way 
ANOVA (site) of the soil physicochemical parameters 
reveals a highly significant effect of site on field capac-
ity (F2,6 = 42.21, p < 0.001), organic matter (F2,6 = 20.67, 
p < 0.01) and permeability (F2,6 = 50.82, p < 0.001). The 
site effect on porosity was found significant (F2,6 = 6.66, 
p < 0.05). Pairwise comparisons (Tukey’s test) of the vari-
ation in soil physicochemical parameters reveal a signifi-
cant difference (p < 0.05) between the sites (Table 5).

Relationship between specific richness and soil 
physicochemical characteristics
The correlation between the specific richness and phys-
icochemical soil characteristics in all study sites was 
analysed (Table  7). A highly significant correlation 
only between the specific richness and organic mat-
ter (R = 0.904, p < 0.001) and field capacity (R = 0.956, 
p < 0.01) can be noted. In contrast, specific rich-
ness shows a highly significant negative correlation 
(R =  −0.888, p < 0.001) with permeability. A significant 

negative correlation is observed between the specific 
richness and porosity (R =  −0.783, p < 0.05).

Discussion
This study investigated the abundance and diversity of 
terrestrial gastropod species at three sites located in 
Skikda province, as well as the impacts of soil physic-
chemical factors on snail diversity, was examined. The 
results revealed an important diversity of the malaco-
logical fauna in Skikda province, particularly in the city 
of El-Hadaiek, and differences in ecological indices (con-
stancy index, relative abundance, specific and mean rich-
ness, Shannon–Weaver and equitability indices) between 
the selected study sites. Furthermore, the soil at the 
El-Hadaiek site was found to be characterised by high 
organic matter and field capacity and low porosity and 
permeability. The results suggest that these parameters 
are important in determining the richness of terrestrial 
gastropods in Skikda province, and we do not rule out 
that other environmental factors may also be important. 

Table 5 Specific and mean richness and Shannon–Weaver 
diversity (H) and equitability (E) indices of gastropods in the three 
study sites

Parameters El-Hadaiek Azzaba Ben-Azzouz

Specific richness (S) 7 5 6

Mean richness (S′) 319 366.5 392

H′ 0.68 0.52 0.51

E 0.32 0.35 0.28

Table 6 Soil physicochemical parameters of the three study sites (m ± SD, n = 3), analysis of variance (ANOVA) and Tukey’s test

The means followed by the same letter are not significantly different (p < 0.05)

*Significant difference at p < 0.05; **significant difference at p < 0.01; ***significant difference at p < 0.001

Parameters El-Hadaiek Azzaba Ben-Azzouz F P

T° soil 20.06 ± 0.12 a 19.14 ± 0.17 a 18.97 ± 0.92 a 3.46 0.10

pH 7.84 ± 0.00 a 8.05 ± 0.04 a 7.89 ± 0.24 a 1.83 0.24

Conductivity (dS/m) 0.48 ± 0.07 a 0.55 ± 0.04 a 0.58 ± 0.07 a 2.08 0.20

Organic matter (%) 13.75 ± 0.47 a 8.88 ± 0.72 b 12.41 ± 1.42 a 20.67 0.002**

Total limestone (%) 1.44 ± 0.31 a 2.48 ± 0.94 a 3.30 ± 1.42 a 2.61 0.15

Porosity (%) 36.07 ± 4.13 a 50 ± 5.23 b 47.3 ± 5.42 c 6.66 0.03*

Field capacity (%) 36.07 ± 4.01 a 12.31 ± 2.22 b 21.17 ± 3.12 c 42.21 0.000***

Permeability (cm/h) 0.25 ± 0.02 a 0.60 ± 0.06 b 0.56 ± 0.05 b 50.82 0.000***

Table 7 Pearson’s correlations of terrestrial gastropods 
specific richness collected in the three study sites with the 
physicochemical soil characteristics (R: correlation coefficient; P 
significant at p < 0.05)

* Significant difference at p < 0.05; *** significant difference at p < 0.001

Parameters Specific richness

R P

T° soil 0.576 0.105

pH – 0.589 0.095

Conductivity – 0.436 0.240

Organic matter 0.904 0.001***

Total limestone – 0.381 0.312

Porosity – 0.783 0.013*

Field capacity 0.956 0.000***

Permeability – 0.888 0.001***
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The biodiversity and distribution of land snails depend 
on several factors, such as soil characteristics (André, 
1982; Douafer & Soltani, 2014; Ondina et al., 1998), cli-
matic factors (Ameur et al., 2019; Hermida et al., 1994), 
anthropogenic disturbances (Belhiouani et al., 2019) and 
vegetation (Damerdji, 2013; Damerdji & Amara, 2013; 
Ondina & Mato, 2001).

Several studies have evidenced the need to protect 
mollusc biodiversity on a global scale (N’dri et al., 2016; 
Hallgass & Vannozzi, 2016; Nicolai & Ansart, 2017; Heiba 
et al., 2018; Desoky, 2018; Dedov et al., 2018; Borreda & 
Martinez-Orti, 2017). In Algeria, some inventories of 
terrestrial gastropods have been recently carried out 
in different biotopes (Bouaziz-Yahiatene & Medjdoub-
Bensaad, 2016; Hamdi-Ourfella & Soltani, 2016; Ram-
dini et  al., 2021). In the present study, specific richness 
was lower in the sites of Ben-Azzouz and Azzaba than 
in El-Hadaiek. Similarly, specific richness is expressed 
by seven, six and five species respectively at El-Hadaiek, 
Ben-Azzouz and Azzaba respectively. Previous stud-
ies conducted in the northern-eastern region of Algeria 
have revealed 13 species of terrestrial pulmonate gastro-
pods in El-Kala, El Hadjar and Sidi Kassi (Larba & Sol-
tani, 2013). In addition, Helicidae has been identified as 
the most abundant family in all three sites with high per-
centages in Ben-Azzouz and Azzaba, and this is in line 
with previous results on biodiversity in eastern Algeria 
(Douafer & Soltani, 2014). This dominance is explained 
by Chevallier (1992) who assumes the action of the cool 
and humid environment and selected dark varieties.

The abundance results show that Cornu aspersum 
is a common species in all the study sites (El-Hadaiek, 
Azzaba and Ben-Azzouz). Moreover, the results of spe-
cies constancy indicate that the species Cornu aspersum, 
Cantareus apertus and Rumina decollata are constant 
in the three study sites (100%) with a significant bio-
mass and a potential for species adaptation via different 
climates and soils, since the other species present vari-
able constants in various sites. In this regard, Damerdji 
(2008) reported three constant species and four acciden-
tal species in Tlemcen (southern Algeria). The author 
also reported (Damerdji & Amara, 2013) that the specific 
richness equals four species (two constants, one acces-
sory, and one accidental) in the region of Naâma (south-
western Algeria).

The diversity of the Shannon–Weaver index is lower 
in El-Hadaiek (0.68 bits) compared to that noticed in El-
Kala site (3.05 bits) (Douafer & Soltani, 2014). Also, the 
equitability index varies between 0.35 and 0.28 (< than 
1), suggesting that the distribution of different gastropod 
species is not in equilibrium with each other (Ramade, 
1984). Similar results were obtained in the city of Tlem-
cen (Northwest Algeria) by Damerdji (2008), while the 

regions of El Hadjar, Sidi Kaci and El-Kala located in the 
Northeast Algeria presents an equitability index superior 
to 0.50 (Larba & Soltani, 2013). This is probably related 
to the differences in environmental variables between the 
sites.

The distribution and activity of land snails depend on 
several factors, such as soil characteristics (André, 1982; 
Gärderforns et  al., 1995; Ondina et  al., 1998), climatic 
factors (Hermida et  al., 1994) and vegetation (Lewis 
Najev et al., 2020; Nekola, 2003; Ondina & Mato, 2001). 
With regard to mollusc nutrition, the flora inventory 
shows the proliferation of gastropods on all botanical 
species of the study sites. Several studies have shown a 
correlation between vegetation and mollusc distribution 
(Barker & Mayhill, 1999; Millar & Waite, 2002; Martin & 
Somer, 2004). However, in this study, no relationship was 
found between the distribution of land snails and domi-
nant plant species in the three study sites. According to 
the work of Nunes and Santos (2012) conducted in the 
forests of Ilha (Brazil), this result could be explained by 
the homogeneity of the study area.

Physicochemical factors influence snail diversity in 
three study sites containing organic matter, field capacity, 
porosity and permeability. Correlation analysis reveals 
that organic matter and field capacity are positively cor-
related with snail specific richness. However, a negative 
correlation is noted between this parameter (specific 
richness) and two soil physicochemical factors (permea-
bility and porosity). Organic matter (OM) in the soil pro-
vides essential nutrients for plant growth and influences 
the soil’s ability to retain moisture (Chapin et  al., 2002) 
and can also positively affect the abundance of terrestrial 
gastropods. In this study, the OM content in the soils of 
the three sites is > 5%, and thus the soils become very rich 
in organic matter (Abiven et  al., 2009), as was found in 
El-Hadaiek (13.75 ± 0.47%) study area.

On the other hand, the field capacity (the maximum 
volume of water that a soil can retain) is very high at 
El-Hadaiek (36.07 ± 4.01) compared to the other sites 
(Azzaba and Ben-Azzouz). This parameter is related to 
soil texture (amount of clay), which is the most important 
factor affecting the distribution of gastropods (Outeiro 
et al., 1993). The soils of the El-Hadaiek and Ben-Azzouz 
sites are characterised by a clayey-silt texture, while 
the silt–clay texture characterises the Azzaba site. The 
clayey-silt soils retain more water than silt–clay soils with 
a particulate structure. The porosity follows the granulo-
metric nature of the soil; in clay soils (e.g., El Hadaiek), 
the porosity value is on average ≤ 50.

In the other two sites (Azzaba and Ben-Azzouz) 
where there is less clay, the porosity is around 50%. The 
presence of clay clogs porous spaces and slows down 
the circulation of water in the soil. Water circulation 



Page 8 of 10Zaidi et al. JoBAZ           (2021) 82:41 

(permeability) is slowed down in soils with low poros-
ity, as in the case of El-Hadaiek site (0.25 ± 0.02 cm/h). 
This is because when soil permeability decreases, the 
soil pores are filled with water, resulting in higher 
humidity. Moisture is necessary for the respiration and 
reproduction of land snails (Coney et al. 1982) and for 
the production of mucus which is essential for locomo-
tion (Cameron, 2009). These results are similar to those 
obtained by Millar and Waite (2002), Martin and Som-
mer (2004), Tattersfield et  al. (2006) and Horsák et  al. 
(2007).

Conclusion
This paper presented the first inventory of gastropod 
molluscs in Skikda province. It aims to protect terres-
trial ecosystems and preserve biodiversity. The study 
showed that this region has an important malacofauna 
like other regions of North-East Algeria. A total of eight 
species of terrestrial gastropods were reported from 
three different sites located in this region. The results 
show that the diversity and abundance of gastropods 
vary from site to site, due to different physicochemical 
soil characteristics, including field capacity, permeabil-
ity, organic matter and porosity.
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