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ABSTRACT Marine biodiversity play a fundamental role in the ecology and functioning of benthic com-
munities. The study of the structure of benthic macroinvertebrate peoples is an excellent tool
for evaluating the impact of human activities on the ecological quality of lotic environments.
However, little data is available on the diversity, structure and ecology of benthic macroin-
vertebrates of the Algerian east coast. The main purpose of this work is to present an inventory
of the current faunistic data general at three sites of study in Algerian east coastline: El-Kala,
Annaba and Skikda. After doing the morphometric analysis of all the individuals, this study
allowed to the identification of several species of macroinvertebrates. The variations in the
distribution of these macroinvertebrates at different sites are related to external factors (tem-
perature, salinity, dissolved O,), that would have an impact on the abundance of the species
of marine fauna of the Algerian east coastline.
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INTRODUCTION

The marine environment constitutes a precious
capital. Seas and oceans represent 99% of the liv-
ing space available on our planet, nearly 71% of
the earth’s surface and contain 90% of the bios-
phere; they therefore contain more biological di-
versity than terrestrial and freshwater ecosystems.
The marine environment is an essential element
for life on earth because it represents a main
source of oxygen and plays a determining role on

the climate. It is also an important factor in eco-
nomic prosperity, social well-being and quality of
life. One of the great marine ecosystems on the
planet is the Mediterranean Sea. It is of major eco-
logical interest, in particular a specific richness
which places it immediately after tropical ecosys-
tems in terms of biodiversity (Ramade, 2003; Coll
et al., 2012; Gerovasileiou & Voultsiadou, 2012).
This represents 4% to 18% of the world’s marine
biodiversity, despite its estimated area of 0.82%.
The Mediterranean Sea represents a complex re-
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serve of biological energy, ensuring important
processes, and therefore provide humanity with a
wide variety of resources and services (Liquete et
al., 2016). They are in fact invisible animal organ-
isms with an internal bony skeleton, visible to the
naked eye, which carry out part or all of their life
cycle in an aquatic environment (Tachet et al.,
2010). They are present at different levels of the
food web, and relatively easy to sample and store,
and their collection has little effect on the remain-
ing biocenosis (Moisan & Pelletier, 2008). The
present study was carried out during the year 2019
aimed generally at determining the composition
and structure of populations of benthic macroin-
vertebrates.

MATERIAL AND METHODS
Study area

Three sites of northeastern of the Algeria were
chosen to collect specimens. The first site was lo-
cated at El-Kala (La Montagne station). It was lo-
cated on a latitude 36°53°53.33”N and a longitude
08°27'3.28"W. The second site was located at
Annaba (Rezgui Rachid station). It was located
at latitude 36°91°67.70”"N and a longitude
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07°76’81.70”W. The third site was located at
Skikda (Bikini Beach). It was located at latitude
36°52°18.86”N and a longitude 06°54°3.28”W (Fig.

1).
Sampling

Macroinvertebrates were collected from three
sites in the northeastern of Algeria during 2019 (EI-
Kla, Annaba and Skikda). Sampling is carried out
in rocky and sandy substrates covered with algae.
At each site, one replicate of sampling were per-
formed each month by using 25 cm x 25 c¢cm
quadrate and 0.5 m depth by using a scraper. In the
laboratory, the macroinvertebrates were fixed in the
field with at 4% formaldehyde formalin solution,
and then preserved in 70% ethanol.

Physico-chemical parameters

The physico-chemical parameters represented
by Salinity (mg/l), Dissolved oxygen (mg/l), pH
and Temperature (C°) can influence the dynamics
of the macroinvertebrate, that is why we measured
them at the three study sites: El-Kala (La Mon-
tagne), Annaba (Rezgui Rachid) and Skikda
(Bikini) using a “Thermo” multi-parameter scien-
tific Orien 5-star multi-parameter portable.
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Figure 1. Location of sampling area.
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Ecological indices

To determine the general structure of the com-
munities of the macroinvertebrates, the following
descriptive parameters were determined: the spe-
cific richness (S), abundance (A), or the total num-
ber of individuals per unit area (Ind.m-2),
occurence frequency (F), diversity of Shannon -
Weaver (H’), Piélou equitability index (J) and
Sorensen similarity coefficient.

RESULTS
Physico-chemical parameters

The physico-chemical parameters were meas-
ured throughout the duration of the study at the three
study sites: El-Kala, Annaba and Skikda. We did not
observed any significant differences between the
study sites for seawater temperature, pH and salinity
(Fig. 2). For dissolved O, a very highly significant
effect was recorded at El-Kala site.
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During this study, the physicochemical quality
of the water did not vary significantly between the
three study sites for the three parameters (tempera-
ture, pH and salinity) except for the dissolved oxy-
gen parameter (P <0.05) (Table 1) analyzed by
ANOVA single controlled factor variance analysis.

Structure of benthic macroinvertebrate pop-
ulations - Diversity and distribution of taxa

We carried out an inventory of aquatic macroin-
vertebrates present at three sites on the East Alge-
rian coast (El-Kala, Annaba and Skikda) during the
year 2019 (Table 2). We proceed to the identifica-
tion and classification of the different species ac-
cording to the zoological group.

In all three stations studied, we obtained 5226 in-
dividuals. These individuals are divided into 6
branches (Annelids, Arthropods, Cnidarians, Echi-
noderms, Molluscs and Sipuncula), 9 classes (Poly-
chaetes, Malacostraces, Anthozoa, Echinoderms,
Holothurians, Bivalves, Gastropods, Polyplaco-
phores, Phascolosomatidea), 14 orders and 25 fami-
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Figure 2. Monthly variations of the mean physico-chemical parameters of seawater for individuals collected in El-Kala,
Annaba and Skikda from January to December 2019. Each data point represents mean + standard deviation (n = 3).
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lies, taxa identified at the rank of genus and/or spe-
cies, 1 at the rank of order and 1 at the rank of family
(Table 2). The Annelids have the greatest specific
richness of the stand with a value of 33.33% of the
total specific richness and an abundance of 45.44%.
This phylum is best represented with 1 class, 1 order,
1 family and 9 morphotypes. They are followed by
Molluscs representing 25.92% of the total specific
richness and an abundance of 45.16%. This branch
is divided into 3 classes, 5 orders, 5 families and 7
genera. Arthropods represent 22.22% of the total
specific richness and an abundance of 6.81%. They
have 1 class, 3 orders, 5 families and 5 genera, then
the Sipuncula and the Cnidaria which each contain
only one class, an order, a family and a single mor-
photype represent 3.7% of the total specific richness
and an abundance of 1.76% and 0.13% respectively.
Finally, the Echinoderms which have 2 classes, 3 or-
ders, 3 families, and 2 genera record 11.11% of the
total specific richness and an abundance of 0.56%.

Distribution of taxa by site

The beach of La Montagne (El-Kala) has the
greatest taxonomic wealth with a total of 26 mor-
photypes (96.29% of the overall taxonomic wealth)
distributed in 17 families (it represents 100% of fa-
milies), 14 orders (100 % of orders), 9 classes (Po-
lychaeta, Malacostraca, Anthozoa, Echinoidea,
Holothuroidae, Bivalvia, Gastropoda, Polyplaco-
phora, phascolosomatidea) and 6 Phylum (Annelida,
Arthropoda, Cnidaria, Echinodermata, Mollusca, Si-
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puncula) (Table 2). The Polychaeta class dominates
the population with 1 order, 1 family and 8 morpho-
types. This class is followed by Mollusc which has
5 orders, 5 families and 4 species. Arthropods are
represented by 5 families and 5 taxa, while Echino-
derms are made up of 3 families and 2 taxa. The or-
ders of Cnidaria and Sipuncula record a single order
and a single family and a single taxon for each one.
Twenty-six (26) species are recorded only at the El-
Kala site during the entire study period (2019),
where we have found Perinereis oliveirae,
Platynereis dumerilii, Pisa sp., Maja sp., Paracen-
trotus lividus and Acanthochitona sp.

The beach of Rezgui-Rachid (Annaba), in total
11 orders (64.28% of orders), 11 families (64.70%
of families) and 19 morphotypes (70.37% of the
overall taxonomic richness). Annelida and Molluscs
predominate with 1 order for Annelids and 4 orders
for Molluscs, 1 family for Annelids and 4 families
for Molluscs and 6 taxa for Annelida and 4 taxa for
Molluscs, followed by Cnidaria, Echinodermata
and Sipuncula made up of 1 species each one.

The beach of Bikini (Skikda), a total of 10 fa-
milies (71.42% of families) and 16 morphotypes
(59.25% of the overall taxonomic richness) are
identified. Molluscs are the most represented fami-
lies with 5 orders, 5 families and 6 taxa, followed
by Annelids made up of 1 order, 1 and 5 species.
Arthropods with 3 identified families and 4 taxa,
followed by Sipuncula (a single species). Pseudo-
nereis anomala is the only species found at the
Skikda site.

Sites Temperature (C°) Salinity (mg/l) Dissolved Oz2(mg/1) pH
El-Kala 19.43+3.43 34.58 £2.66 7.54+0.21 74+02
Annaba 18.83+3.26 34.59+4.17 5.45+0.85 7.12+£0.28
Skikda 17.65+3.54 35.14+£3.59 3.8+0.71 7.33+0.18
P 0.574NS 0911 NS 0.000%** 0.060 NS

Table 1. Statistical analysis of physicochemical parameters seawater collected at the three study sites (El-Kala, Annaba and
Skikda) from January to December 2019. NS = not significant (P>0.05); * = very significant (P<0.05); ** = highly significant

(P<0.01); *** = very highly significant (P<0.001).
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Phylum Classes Orders Families Genus/Species K A S Total
Annelida Polychaeta Phyllodocida Nereididae Perinereis cultrifera 763 550 409 1722
Perinereis floridana 81 32 0 113
Perinereis oliveirae 14 0 0 14
Perinereis macropus 26 3 1 30
Perinereis marionii 16 10 0 26
Pseudonereis anomala 0 0 30 30
Platynereis dumerilii 19 0 0 19
Nereis falsa 48 203 108 359
Perinereis sp. 46 13 5 64
Arthropoda Malacostraca Amphipoda nd nd 91 67 60 218
Decapoda Epialtidae Pisa sp. 4 0 0 4
Eriphiidae Eriphia verrucosa 16 5 3 24
Grapsidae Pachygrapsus marmoratus 23 14 10 47
Majidae Maja sp. 2 0 0 2
Isopoda Cirolanidae Eurydice pulchra 31 27 5 63
Cnidaria Anthozoa Actiniaria Actiniidae Anemonia viridis 5 2 0 7
Echinodermata Echinoidea Arbacioida Arbaciidae Arbacia lixula 15 3 0 18
Camarodonta Parechinidae Paracentrotus lividus 9 0 0 9
Holothuroidae Holothuriida Holothutiidae nd 3 0 0 3
Mollusca Bivalvia Mytilida Mytilidae Mptilus sp. 586 651 525 1762
Gastropoda Archaeogastropoda Trochidae Gibbula sp. 119 45 20 184
Neogastropoda Muricidae Stramonita haemastoma 45 25 17 87
Patellogastropoda  Patellidae Cymbula safiana 16 10 22 48
Patella caerulea 26 15 17 58
Patella rustica 84 51 47 182
Polyplacophora Chitonida Acanthochitonidae  Acanthochitona sp. 41 0 0 41
Sipuncula Phascolosomatidea Phascolosomatida  Phascolosomatidae ~ Phascolosoma sp. 51 30 11 92
Totals 9 14 17 27 2180 1756 1290 5226

Table 2. List of aquatic macrofauna taxa collected at the different sampling stations of the three sites studied (K: El-Kala,
A: Annaba, S: Skikda) during the study period (2019); nd = taxon not determined.

Frequency of occurrence of taxa at different

sampling sites

The analysis of the benthic macrofauna col-
lected in all 3 sampling sites (El-Kala, Annaba and

Skikda) during the study period (2019) shows that

the ubiquitous taxa are the most represented with a
frequency of occurrence of 100% followed by ac-

cessory taxa (33.33%) and constant taxa (66.66%)
(Table 3).
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Phylum Classes Orders Families Genus / Species F Qualification
Annelida Polychaeta Phyllodocida Nereididae Perinereis cultrifera 100 i
Perinereis floridana 66,67 Lhd
Perinereis oliveirae 33,33 *k
Perinereis macropus 100 Lh i
Perinereis marionii 66,67 *okok
Pseudonereis anomala 3333 **
Platynereis dumerilii 33,33 %y
Nereis falsa 100 i
Perinerelis sp. 100 EELEE
Arthropoda Malacostraca Amphipoda nd nd 100 ELEE
Decapoda Epialtidae Pisa sp. 33,33 ¥
Eriphiidae Eriphia verrucosa 100 Fokkokok
Grapsidae Pachygrapsus marmoratus 100 Fokokkk
Majidae Maja sp. 33.33 *k
Isopoda Cirolanidae Eurydice pulchra 100 R
Cnidaria Anthozoa Actiniaria Actiniidae Anemonia viridis 66,67 *okk
Echinodermata Echinoidea Arbacioida Arbaciidae Arbacia lixula 66,67 L
Camarodonta Parechinidae Paracentrotus lividus 3333 *h
Holothuroidae Holothuriida Holothutiidae nd 3333 **
Mollusca Bivalvia Mytilida Mytilidae Mptilus sp. 100 ook
Gastropoda Archaeogastropoda  Trochidae Gibbula sp. 100 FRKKE
Neogastropoda Muricidae Stramonita haemastoma 100 REEE
Patellogastropoda Patellidae Cymbula safiana 100 bbb
Patella caerulea 100 XEXN
Patella rustica 100 rkdE*
Polyplacophora Chitonida Acanthochitonidae Acanthochitona sp. 33,33 **
Sipuncula Phascolosomatidea  Phascolosomatida ~ Phascolosomatidae ~ Phascolosoma sp. 100 A

Table 3. Frequency of occurrence of aquatic macroinvertebrate taxa collected from El-Kala, Annaba and Skikda sites during

the 2019. F = designates the frequency of occurrence; ** = acc

Numerical structure of benthic macroinverte-
brate populations - Representation of abundance

A total of 5226 macroinvertebrate individuals
were collected from all 3 sampling stations sur-

essory taxa; *** = regular taxa; ***** = ybiquitous taxa.

veyed in the three sites during the study period. The
greatest relative abundance of this macrofauna is
obtained in the site of El-Kala where 2180 individ-
uals are counted corresponding to 41.71% of the
total abundance. The Annaba site follows it with
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1756 individuals collected with 33.60% relative
abundance. The Skikda site is in last position with
only 1290 individuals counted with 24.68% of the
total abundance (Fig. 3).

Spatial and seasonal variations in the abundance
of the main families

The spatial variations in the relative abundance
of the main families of macroinvertebrates were in-
ventoried across the sites (Fig. 4). In total, 16 fam-
ilies including 1 of Annelids (Nereididae), 5 of
Arthropods (Epialtidae, Eriphiidae, Grapsidae, Ma-
jidae and Cirolanidae), 1 of Cnidarians (Actiniidae),
3 of Echinoderms (Arbaciidae, Parechinidae and
Holothutiidae), Molluscs (Mytilidae, Trochidae,
Muricidae, Patellidae and Acanthochitonidae) and
1 of Sipuncula (Phascolosomatidae) are retained.
The families represented at the El-Kala site are ab-
sent at the other sites (Annaba and Skikda) and vice
versa. At the three study sites, the Nereididae and
Trochidae families dominate the macrofauna. At the
El-Kala site, the Nereididae family is the majority
with 35% relative abundance followed by the
Trochidae with 26.88% relative abundance while at
the Annaba site, the Trochidae are the majority with
37.07% relative abundance. In the Skikda site, the
Trochidae family is the most represented with
40.69% of the workforce.

41.71 %

33.60 %

I:(El-Kala !"(Annaba I(Skikda

Figure 3. Relative abundance of macroinvertebrates col-
lected in the three study sites (El-Kala, Annaba and Skikda).
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Spatial and seasonal variations in the abun-
dance of the main species

The spatial and seasonal variations in the rela-
tive abundance of the main species of aquatic
macroinvertebrates are presented in Fig. 5. Only
taxa identified beyond the rank of the family and
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main families of macro-invertebrates inventoried in all the
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Figure 5. Spatial and seasonal variations in the relative
abundance of the main macroinvertebrate species inven-
toried at all sites during the study period. 1: Perinereis-
cultrifera, 2: Perinereis floridana, 3: Perinereis oliveirae,
4: Perinereis macropus, 5: Perinereis marionii, 6:
Pseudonereis anomala, 7: Platynereis dumerilii, 8: Nereis
falsa, 9: Perinereis sp., 10: Pisa sp., 11: Eriphia verru-
cosa, 12: Pachygrapsus marmoratus, 13: Maja sp., 14:
Eurydice pulchra, 15: Anemonia viridis, 16: Arbarica lix-
ula, 17: Paracentrotus lividus, 18: Mytilus sp., 19: Gib-
bula sp., 20: Stramonita haemastoma, 21: Cymbula
safiana, 22: Patella caerulea, 23: Patella rustica, 24:
Acanthochitona sp., 25: Phascolosoma sp. A: El-Kala, B:
Annaba and C: Skikda.

representing at least 5% of the relative abundance
in the considered site are taken into account in this
analysis. Some species represented at the El-Kala
site are not all present at the Annaba and Skikda
sites throughout the study period and conversely.

At the El-Kala site, the species Perinereis cul-
trifera (36.57%), Paracentrotus lividus (26.88%)
and Mytilus sp. (5.45%) dominate the stand. While
at the Annaba site, it is more the Mytilus sp. (37.07%)
and Perinereis cultrifera (32.56%) which are the
most represented at this site. In the Skikda site, these
are the Mytilus sp. (40.69%) and Perinereis cultrifera
(33.25%) which are the most abundant.

Spatial and seasonal variations in the Shan-
non-Weaver diversity index and Piélou index

Overall, the Shannon-Weaver diversity index
(H” = 3.11 bits/ind) and Piélou fairness (J’ = 0.65)
are higher in the El-Kala site (La Montagne) (Table
4) and weak in the other sites. The Annaba site is in
second position with H* = 2.58 bits/ind. and J’ =
0.54. The Skikda site is the least diverse (H* =2.42
bits/ind and J* = 0.50) (Table 4, Fig. 6).

The Kruskal-Wallis H test (p <0.05) revealed
that the Shannon-Weaver diversity index and fair-
ness were not significant (p = 0.56) at each site.

Similarity/dissimilarity of macrobenthic
communities between the different sites

The rates of taxonomic resemblance between
the macrobenthic populations collected in the dif-
ferent sites are presented in Table 5. The taxa listed
at the Annaba and Skikda sites have a similarity rate
of 85.71%. However, these taxa are dissimilar to
those found at the El-Kala site, with similarity co-
efficients of 84.44% for El-Kala and Annaba and
71.42% for El-Kala and Skikda (Table 5).

DISCUSSION

The chemical and biological processes influence
the quality of seawater. The study of marine ecosys-
tems is based on the measurement of complemen-
tary physicochemical parameters as well as on the
presence or absence of microorganisms (Rodier,
1996), the literature confirms that these parameters
influence the functioning of aquatic ecosystems.
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El-Kala Annaba  Skikda
Nt (ind.m2) 2180 1756 1290
H' 3.11 2.58 242
J2 0.65 0.54 0.50

Table 4. Total abundance (Nt), Shannon-Weaver (H”) and
Piélou indices (J’) of aquatic macroinvertebrates in the three
study sites in 2019.
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Figure 6. Spatial variations of the Shannon-Weaver diversity
and Piélou’s indices.

El-Kala Annaba
Annaba 84.44
Skikda 71.42 85.71

Table 5. Values of the Sérensen coefficient of similarity (%)
between the macrobenthic communities collected at the dif-
ferent sampling sites during the study period.

Examination of the recorded temperature values
reveals that the lowest values are recorded in winter
and autumn and the highest in spring and summer.
However, ocean currents can supply regions with
cold water masses (Agoumi & Orbi, 1992). Tem-
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perature is an important ecological factor, it plays a
fundamental role in the distribution of species and
the limitation of certain biological activities
(Rodier, 1996). In addition, the temperature varia-
tion has effects on all the other parameters meas-
ured such as the pH and the level of dissolved salts.
Temperature and its interaction with other abiotic
factors, such as water speed, oxygen rate, etc. de-
termined distribution patterns of macro-benthos and
other organisms Ekau et al. (2010). The increase in
temperature together with other factors favors pri-
mary productivity and therefore an increase in food
for aquatic fauna (Bremond & Vuichard, 1973). In
the three study sites, the results obtained show vari-
ation at the site level, and the average temperature
at La Montagne is higher than that of the other sta-
tions. The results obtained correspond with the
work carried out on the Algerian coast by Rouibah
et al. (2005), where they recorded a temperature
value in a reference station higher than that of the
contaminated station.

The pH is one of the parameters physico-chem-
icals that conditions the aquatic environment, and
influences a large number of biological and chem-
ical processes (Pezo et al., 1985). The data collected
does not show a significant variation between the
three sites, and presents generally similar values,
the alkalinity of the different study sites teaches a
good quality of the environment for biodiversity
and the production of aquatic fauna. The sightings
were reported at El-Kala (Benchikh, 2009; Allouti,
2011), at the level of the Gulf of Annaba (Sifj,
2009), at the site of Skikda (Bentayeb & Mechtouf,
2007; Allouti, 2011), from the coast of Algiers
(Rouibah et al., 2005; Bachari-Houma, 2011).
These results have also been highlighted by other
authors who have previously studied this zone (Kai-
moussi et al., 2001).

Salinity refers to the amount of salts dissolved
in a liquid; sodium chloride (NaCl) is just one of
the many salts that make up a solution. This is the
essential character of seawater, but there are, inland,
bodies of water and soils totally independent of the
present sea, which derive their salinity directly from
the sea lithological substratum (Lamotte, 1971).
The results obtained from measurements of the
salinity carried out during the study period shows a
decrease in salinity in the month of September and
October at the El-Kala site. This variation obtained
between the winter and summer period is due to the
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combined action of high temperatures, which gen-
erate heavy evaporations and reduced precipitation
(Soucek, 2007).

Dissolved oxygen is consumed during the het-
erotrophic oxidation of matter organic, and respira-
tion by fauna, and aquatic flora. The amount of
dissolved oxygen in water is necessary for aquatic
life and the oxidation of organic matter essential to
aquatic life as food (Tran et al., 2001; Tran et al.,
2002). The dissolved oxygen in secawater at La
Montagne sites is relatively high compared to the
other sites studied, this could be explained by the
movements of the tide, which generates a continu-
ous stirring of the body of water and therefore an
enrichment of the dissolved phase. Our results are
in agreement with those found in the Bay of Algiers
by Bachari-Houma (2011), and in the Oran coast
during the period autumn by Rouane-Hacene
(2013). Low oxygen values were recorded in the
Annaba and Skikda sites.

Our results are in the same direction as other
studies carried out at the level of different localities
on the East Algerian coast, where the monitoring of
the physico-chemical parameters of seawater shows
the existence of the following seasonal variations.
Concerning the temperature two major thermal pe-
riods have been reported: one hot thermal period
corresponding in Spring and Summer, and the other
cold thermal period in Autumn and Winter. The
salinity values were minimum in Winter, and max-
imum in Summer with regard to dissolved oxygen,
the high levels were recorded in the cold period
while low levels were observed in hot weather; pH
values revealed a neutral to slightly alkaline
medium; these observations were reported on the
coast of Skikda, Annaba, and El-Kala (Snani,
2016).

Biodiversity is essential in environmental as-
sessment through the use of bioindicator species.
The study of marine biodiversity within species
and between species, as well as that of ecosystems
will be of great use for species of commercial or
ecological interest or for the protection of nature
(Rouabah & Rouabah, 2007). Several authors have
noted a remarkable diversity of coastal marine
ecosystems in the Mediterranean (Ballesteros,
2003). This diversity as well as the richness of
these ecosystems allow the proliferation of
wildlife. Polychaetes are often important compo-
nents of any benthic community (Papageorgiou et
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al., 2006). The examination of the inventories car-
ried out on the different populations of fauna at the
level of the three sites during the study period al-
lowed us, on one hand, to determine the qualitative
composition represented by a taxonomic list detail-
ing the different taxa and their presence, while on
the other hand, all the samples are analyzed to the
quantitative structure using the various ecological
indices. The biotope analysis allowed us to identify
several species of aquatic fauna characteristic of
each site. The animal species are divided into 6
phylum (Annelida, Arthropoda, Cnidaria, Echino-
dermata, Mollusca and Sipincula) at the level of
the three study sites (El-Kala, Annaba and Skikda.
In terms of distribution and abundance of the
species concerning these 6 phylym , the polychacte
Annelids dominate there, but the Molluscs and the
Arthropods are also very common, the association
between these three branches is rather traditional
(Ayari & Afli, 2003).

The goal of calculating the most widely used eco-
logical indices of diversity, namely the index of
Shannon-Weaver (H’) and Piélou index J’ is the
state’s estimate of the numerical balance of the
stands. Our results show a higher H” at the El-Kala
site compared to those of Annaba and Skikda, cor-
related with the dominance of different species
present at each site. In general it is accepted that
the values of H’ are zero when the sample contains
only one species, while the values of H’ are high
when the individuals are distributed among differ-
ent species, that correspond to a sample balanced
and diverse, however, it should be noted that the
values of H’ also vary in function of the logarithm
chosen; to interpret such results. Grimes (2010)
considered a scale of 4 following classes: H °<1.5
=> very unbalanced; H ’varies between [1.5-2.5]
=>unbalanced; between [2.5-4] => balanced; H ">
4 => very balanced, thus underlining a (H”) bal-
anced at the level of El-Kala and Annaba, versus
one unbalanced at the level of Skikdar. As for the
data relating to the Piélou index, Grimes (2010)
also proposed a scale relating to this index of 4 fol-
lowing classes: J ’<0.4 => very unbalanced; [ vary
from [0.4-0.6] => unbalanced; from [0.6-0.8] =>
subnormal; of [0,8-1] => normal, which therefore
leads us to propose that the stands of the El-Kala
site present an unbalanced distribution, compared
to those of the two sites Annaba and Skikda which
are subnormal.
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CONCLUSIONS

The diversity, structure and determinism of pop-
ulations of benthic macroinvertebrates were studied
in three sites on the East-Algerian coast.

Analysis of abiotic variables showed that the El-
Kala site has water of very good ecological quality
with high temperatures and good oxygenation com-
paring it to the two other sites (Annaba and El-
Kala).

The El-Kala site is the most diverse with 26 taxa
divided into 6 branches, 9 classes, 14 orders and 17
families. The Polychaete class is the most diverse
with 8 taxa. The high values of the Shannon-
Weaver diversity index and Piélou equitability in
the El-Kala site confirm that the La Montagne
macroinvertebrate community is well diversified
and well structured compared to the other two sta-
tions (Rezgui-Rachid and Bikini).
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