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This work aims to study the biodiversity of the mollusks that colonize the mediolittoral stage at the level of the Algerian East coasts
(south-west of the Mediterranean) during summer 2021. The qualitative study reveals the existence of nine species: Patella nigra,
Patella vulgata, Patella rustica, Patella ulyssiponensis, Patella caerulea, Phorcus lineatus, Mytilus galloprovincialis, Stramonita
haemastoma, Acanthopleura granulata. The station 2 (la montagne) has the highest value with a maximum density of 54 + 9.53
ind/m2 while the lowest density has been found in the station 4 (Boufkirine) 9.33 + 0.57 ind/m2. The most important values of
index of the diversity and evenness index (E) were recorded in station 2 (H'=2.16; E=0.77) respectively. The leading mollusk in the
studied area is the patelidae Patella rustica (74.83%) followed by the gastropod Stramonita haemastoma (26.57%) and the bivalve
Mytilus galloprovincialis (23.78%).
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Introduction

The Mediterranean Sea represents up to 7.5% of the total marine diversity and considered as a biodiversity hotspot (Coll et al.,
2010). However, this status is threathened, indeed many studies showed the négative impact of the anthropic pressures on
biodiversity (Halpern et al., 2008, Halpern et al., 2015, Stock et al., 2018). Marine mollusks are the most diverse groups that
colonize Mediterranean water. Moreover, this zoological group has an important commercial, medical and ecological role in the
biomonitoring of the aquatic ecosystem (Seddik, 2008, Espinosa et al., 2007, Chiavarini et al., 2003, Lemghich and Benajiba, 2007,
El Mortaji et al., 2011, Bouzahouene et al., 2018, Grimes, 2011). In general, the knowledge of the biodiversity and the update of
the marine mollusks inventory allow the preservation and the backup of the marine biodiversity (Grimes, 2011). For this raison, it
seemed so interesting to carry out a study on the biodiversity of marine mollusks in the southeastern coast of the Mediterranean
sea and more specifically at the extreme East of Algeria (El kala city). The main objective of this study is to realize an exclusive
inventory on mollusks that colonize El Kala coast in certain habitats of hard substrates and to carry out a comparative study
between different stations. The choice of the different sites was based on several aspects: The orientation of the site on

hydrodynamic action, the proximity to the agglomeration and the continental contribution in nutrients.
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Materials and Methods

Description of the study area

EL Kala is located 20 km from the city El taref at the extreme northeast of Algeria and not far from the Algerian-Tunisian border
(Fig. 1) In this study four stations were chosen according to these characteristics (Table 1):

Table 1. Characteristics of the chosen stations and position.

Station Characteristics Position

Beach Aouinéte Not far from continental contribution (36°54;'26.7"N 8°30'30.5"E)
Beach Montagne Highly exposed to hydrodynamic action (36°54'12.2"N 8°28'42.1"E)
Beach Grande Plage Subjected area to urban discharge (36°53'56.6"N 8°27'09.3"E)
Beach Boufkirine Sheltered area to waves actions (36°55'04.8"N 8°20'51.9"E)

Mediterranean Sea’ :

T 23

Fig. 1. Geographical location of the study area.

Sampling and identification

A sampling of the mollusks colonizing the mediolittoral stage was performed during summer 2021. The collection was carried out
using a knife and hands. Three replications were realized in each station. The identification was done using a specialized
documentation. Indeed, the identification of the fauna is based mainly on the FAO species identification sheets for the needs of

fishing (Fisher et al., 1987), as well as other scientific documents. The identified species were then counted.

Statistics

In our study, the data were expressed in average density. We refer to the square meter (ind/m2).

Shannon diversity index (H’): It is widely used to measure the diversity of species i a community. This index is calculated as:
H'=-3 P;log, P;

Where, H': Diversity index Shannon-Wiener

Pi: ni/N is the comparison of the number of species (ni) to the total of individuals (N).

Shannon evenness index (E): It is calculated by dividing the Shannon diversity index (H') by its maximum (H'yay). It varies
between de 0 and 1. This index is calculated as:

E=H'/H'max ou E=H'/log,S

Where, E: Evenness index

H’: Diversity index

H’ max: Maximum diversity

S: The number of species
The dominance (Di%) of the species was made in relation to the number of individuals (ni) and the total number of individuals of all
the species (N) present in the same sample:

Di (%)=(ni/N) x 100

ni: Number of individuals of species i.

N: Total number of individuals of all species present in the same sample.
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Data were subjected to one-way analysis of variance (ANOVA. The statistical analyses was performed using MINITAB software
(Version 16), and p<0.05 was considered to be a statistically significant difference.

Results
The inventory of mollusks at the mediolittoral stage reveals the presence of 09 species (08 Gastropods and 01 Bivalves):
Family of Patellids Family of Muricidae
Patella nigra (Da Costa, 1791) Stramonita haemastoma (Linnaeus, 1767)
Patella rustica (Linneaus, 1758) Family of Trochidae
Patella ulyssiponensis (Gmelin, 1791) Phorcus lineatus (da Costa, 1778)
Patella caerulea (Linneaus, 1758) Family of Mytilidae
Patella vulgata (Linneaus, 1758) Mytilus galloprovincialis (Lamarck, 1819)

Family of Chitonidae

Acanthopleura granulata (Gmelin, 1791)

Species richness allowed us to identify 7 species in the station 2 and 3 species in the station 4 (Fig. 2). The station 2 (la montagne)
has the highest values with a maximum density of 54 + 9.53 ind/m2.
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Fig. 2. Variation in species richness in the studied stations.

While the lowest density has been found in the station 4 (Boufkirine) 9.33 + 0.57 ind/m2 (Fig. 3). Density analysis reveals a
significant difference between stations, in fact, one-way ANOVA revealed a high significant effect, between the sites during the
study period (Table 2).
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Fig. 3. Density variation (ind/m2) in different stations.
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Table 2. One-way ANOVA.

Source DF SS MS F P
Factor 3 415.0 138.3 3.56 0.017**
Error 104 4043.6 38.9

Total 107 4458.6

In this study, the index of the diversity of Mollusks ranges from 2.16 in the station 2 and 1.16 in the station 4 (Fig. 4). while
evenness index (E) is 0.77 in the station 2 and 0.31 in the station 1.
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Fig. 4. Mollusks diversity index(H') and evenness index (E) in the research site.

The dominance study shows that station 01 (Aouinéte) is dominated by Patella rustica (76.47%) and Patella caerulea (09.80%).
While station 02 (La Motagnie) is dominated by Patella rustica (41.36%) followed by the gastropod Stramonita haemastoma
(22.84%) and the bivalve Mytilus galloprovincialis (20.99%). The station 03 (La Grande plage) is dominated by Patella
ulyssiponensis (62.22%) followed by Phorcus lineatus (22.22%). Patella rustica dominates station 4 (Boufkirine) (57.14%) followed
by Acanthopleura granulata with a dominance of (39.29%) (Fig. 5). The leading mollusk in the studied area is the patelidae Patella
rustica (74.83%) followed by the gastropod Stramonita haemastoma (26.57%) and the bivalve Mytilus galloprovincialis (23.78%)

(Fig. 6).
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Fig. 5. Dominance of mollusks in the different study stations.
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Fig. 6. Mollusk dominance in the study area.

Discussion

In the present study, we report 9 species, including 8 Gasteropodes and 1 bivalve. The majority of species encountered in our study
are similar to those obtained in the West coast of Algeria by (Meziane et al., 2020). We noted a domination of limpets of the genus
Patella compared to the other groups. This situation can be explained by the positioning of the limpets and it's concentration
exclusively at the level of the mediolittoral stage as mentioned by (Casal et al., 2018), otherwise, the other groups have a location
distributed on several stages.

The index of the diversity and evenness index (E) reveal that the station 2 is more diversified (H'=2,16 and E=0,77). This can be
explained by the hydrodynamic action and the marine nutrient reception, moreover, this station reveals that there is no competition
between species for the acquisition of space and nutrient source (Capanberg, 2016).

The quantitative study of mollusks shows maximal densities (54 + 7 ind/m2) in the station 2 (Montagne). This station is
characterised by its exposure to the hydronymamic movement, while the other stations show low densities. In fact the station 3 of
Boufkirine reveals a minimal density with 9.33 £ 0.57 ind/m2. These fluctuations in density could be explained by the vulnerability
of marine mollusks, especially at the level of the mediolittoral stage which offers a restricted habitation zone (Nakin and McQuaid,
2014).

According to (Little et al., 2017), mollusk density decreases with increasing cover. This may confirm the suggestion that faunal
density decreases at creeks and in the presence of shelter, as this situation provides refuge for predators.

The distribution areas of mollusks are directly related to all the physico-chemical changes resulting from climate change (Albouy et
al., 2013, Devictor et al., 2012, Marzloff et al., 2018, Pecl et al., 2017, Poloczanska et al., 2016, Helmuth et al., 2010, Verdelhos et
al., 2015).

The patellidae Patella rustica is the leading mollusk found in our study area because it prefers mediolittoral areas and this is already
confirmed by (Lima et al., 2007). Furthermore, (Grimes, 2004) also specify that P. rustica settles mainly in the lower mediolittoral.
P. rustica ranges from the Mediterranean to the Atlantic coasts of the Iberianpeninsula and northern Africa, including the

Macaronesian Islands (Ridgway et al.,1988; Lima et al., 2006; Sousa et al.,2012).

Conclusion

This study makes a first contribution to the diversity of marine mollusks colonizing the mediolittoral stage of coasts of the El Kala
region. The inventory allowed the identification of 9 species, including 8 gastropods and 1 bivalve. In addition, the quantitative
study shows spatial variations in the abundance of mollusks in the studied area, indeed when the hydrodynamic action increases we
notice the increase in density. In perspective, other complementary studies can be carried out in the field of biomonitoring because
mollusks are models of interest for studying the effects of organic and metallic pollutants.
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