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Abstract 
The aim of this study was to carry out an inventory of Culicidae species and the associated fauna of 

crustaceans harvested in the Echatt region of north eastern Algeria for a period extending from January 

2014 to December 2014. The systematic study of Culicidae was carried out using the keys of [1,2] 

reveals the presence of 11 species: five belonging to the genus (Culex pipiens, Culex hortensis, Culex 

univittatus, Culex brumpti and Culex modestus). Three species belonging to the genus Culiseta (Culiseta 

subochrea, Culiseta annulata and Culiseta moristans), two in the genus Aedes (Aedes pullatus and Aedes 

vexans) and one species in the genus Anopheles (Anopheles coustani). In order to characterize the 

Culicidal stand in our study area, ecological indices were calculated to determine abundance, the 

richness, the centesimal frequency and the distribution of abundance of the different species composing 

this stand. 
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1. Introduction 
Mosquitoes are insects that belong to the family Culicidae, classified in the order of Diptera 

and suborder Nematoceras.The family Culicidae is divided into three subfamilies, the 

Toxorhynchitinae, the Anophelinae and the Culicinae; [3, 4]. Culicidal fauna, by its wide 

distribution and its high abundances, is responsible for the nuisance by its painful and 

embarrassing stings as it is involved in the transmission of several human and veterinary 

diseases,viral and parasitic diseases such as malaria, which is a fatal disease that causes more 

than one million human deaths every year, mainly in the tropical regions of Africa, the 

Americas and Asia.Anopheles gambiae is the main vector of Plasmodium falciparum malaria 

in sub-Saharan Africa [5]. In this regard, [6,7] wrote: "Mosquitoes are the most important vector 

group in human health.They are involved in the transmission of malaria, yellow fever and 

dengue fever, haemorrhagic fevers, lymphatic filariasis, etc. ". 

Culicidae have generally clear morphological features, which facilitate the identification of the 

family and allow a good description of the species. On the other hand, their grouping into 

subfamilies and genera or subgenera is much more complex [1]. The systematic study and 

confirmation of the specific diagnosis of Culicidae, relates to the microscopic observation of 

morphological criteria, using dichotomous keys. 

In recent decades, culicidal fauna has been the subject of several research projects in Algeria, 

focusing on the systematics, chemical and biological control and biochemistry of mosquitoes 

from different parts of the country. 

The purpose of this study is to establish a systematic inventory of Culicidae species at a lake 

that is part of the eastern Algerian wetland and is located at the center of a rural agglomeration. 
 

2. Materials and methods 

2.1. Presentation of the study area 
The study was carried out in the El Taref region, which covers an area of 3 339 km² with 7 

Circumscriptions and 24 communes and is located in the extreme northeast of Algeria. It lies 

at a latitude of 36 ° 46'0 "to the north and 8 ° 19'0" of longitude to the east. It is 16 m above 

sea level. It is bordered on the north by the Mediterranean Sea, on the east by Tunisia, on the 

south by the wilaya of Souk-Ahras, on the southeast by the wilaya of Guelma and on the west 

by the wilaya of Annaba. Our study site concerned a small endoretic lake located two 

kilometers from Echatt, which is part of Ben Mehidi and the wilaya of El Taref (Figure 1). 

This lake is fed by the water table. During the dry season in summer, the lake shrinks and the 
water condenses in the center.  
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Fig 1: Geographical location of the study site (Echatt) (Dsp-eltarf.dz) 
 

2.2. Study Stations 

This study took place from January 2014 to December 2014, 

i.e. over a 12-month period. It was carried out on a sampling 

in 4 stations, located on the periphery of the lake, spaced 

about 50 m apart and selected according to the accessibility to 

the water. 

 

2.3. Biological model 

The Culicidae or mosquitos are part of the order of the 

Diptera and the Suborder of Nematocera according to [8]. The 

mosquitoes are distinguished from the other Nematoceras by 

their long horn and the presence of scales on the wing veins. 

Their life cycle is represented by pre-imaginary aquatic 

stages, which begin with eggs, larvae, nymphs and an adult 

aerial stage characterized by a clear dimorphism [9]. 

 

2.4. Sampling technique 

Sampling is carried out using a ladle with a capacity of 500 

ml. It is immersed in water and then displaced in a uniform 

manner while avoiding the eddies and a strainer whose netting 

is 1 mm in diameter. The fauna thus collected will be placed 

in containers filled with heeling water, hermetically sealed 

and labeled (indicating the date of sampling and station) to be 

transported to the laboratory [10]. 

 

2.5. Mounting 

The larvae were identified after lightening the specimens in a 

10% NAOH solution for 2 to 3 days. The specimens will be 

rinsed with distilled water in two baths for 2 to 3mins. Lastly, 

the assembly takes place between blade and slide in a drop of 

glycerine, fixed with nail varnish.  

 

2.6. Identification 

The systematic determination of Culicidae was carried out 

according to the dichotomous keys [1], and computerized 

according to the identification software of the African 

mosquitoes [2]. This allowed us to identify the species, based 

on a set of criteria and structural descriptors, microscopic very 

precise.  

 

2.7. Ecological Index 

The results of this study are exploited by sampling quality and 

ecological indices. After processing the results by sampling 

quality, ecological parameters were calculated to know, total 

and average richness [11], relative abundance [12], Schanon-

Weaver frequency [13] Fairness index [14]. 

 

3. Results 

The culicidal fauna of our study site (Echatt), revealed the 

presence of 11 species: five belonging to the genus Culex 

(Culex pipiens Linnaeus 1758, Culex hortensis Ficalbi 1889, 

Culex univittatus Theobald 1903, Culex brumpti Galliard 

1931 and Culex modestus Ficalbi 1890), three in the genus 

Culiseta (Culiseta subochrea Edwards 1921, Culiseta 

annulata Schranck 1776 and Culiseta morsitans Theobald 

1901), two in the genus Aedes (Aedes pullatus Coquillett 

1904 and Aedes vexans Meigen 1930) and one species in the 

genus Anopheles (Anopheles coustani Laveran 1900). The 

culex genus occupies the first position, represented by 5 

species, and the Culex pipiens species is the most abundant 

and best represented (Table 1). The analysis of the structure 

of the culicidal stand revealed, that the month of December 

presents the greatest abundance with 125 individuals and four 

species. September had the lowest population size with 9 

individuals and one Culex pipiens species. However, Culex 

pipiens species; Culiseta Subochrea and Culiseta Annulata 

their abundance was significant during the months of May 

and June. 

 

Table 1: Total wealth of Culicidae species harvested in the Echatt region (January 2014 to December 2014). 
 

Month 

Species 
Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Non. Dec. 

Culex.pipiens Linnaeus 1758 / / 18 15 8 19 / / 9 6 19 80 

Culex hortensis Ficalbi 1889 / / / / / 2 / / / / / / 

Culex univittatus Théobald 1903 / / / / / / / / / / / 27 

Culex brumpti Galliard 1931 / / / / / / / / / / / 16 

Culex modestus Ficalbi 1890 / / / 5 / / / / / / / / 

Culiseta subochrea Edwards 1921 / / / / 62 4 / / / / / / 

Culiseta annulata Schranck 1776 / / / / 8 / / / / / / / 
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Culiseta morsitans Theobald 1901 / / / / / / / / / / / 2 

Aedes pullatus Coquillett 1904 / / / / / 2 / / / 21 9 / 

Aedes vexans Meigen 1930 / / / / / 2 / / / / / / 

Anopheles coustani Laveran 1900 / / / 3 6 / / / / / / / 

Total / / 18 23 84 29 / / 9 27 28 125 

 

From our results, 343 individuals were harvested at the 

different stations in the Echatt region and the total wealth was 

high with 11 species. The results shown in Table 2 show the 

Shanon & Weaver diversity index (H '), maximum diversity 

(H' max), and equispread (E). The diversity index reveals 

values ranging from 1.35 for the third station to 1.60 for the 

first station, this value presents a species-rich stand (6 

species), the equitability for comparing stand structures 

displays values between 0.52 and 0.97 in the station quarters, 

and these valuesindicate that the populations are not balanced. 

Regarding relative abundance in the Echatt region, we noted 

that the Culex pipiens species ranks first with 171 larvae, or 

49.85%. Secondly, Culiseta subochrea is positioned with 66 

larvae, 19.24% and in third position Aedes pellatus with 32 

larvae, or 9.32%. For the other species, their relative 

abundance varies from one species to another (0.58-8.74) 

(Figure 2). 

All species harvested belong to the same category 

(Accidental) except Culex pipiens, which is of a different 

category (Accessory). This seems to be related to different 

annual ecological conditions and climatic conditions. 

 

Table 2: Total and average wealth. Schanon - Weaver Diversity Index (H '). Maximum diversity index (H 'max). Equidispensing index (E) of 

Culicidae in the 4 study stations. 
 

Stations 

Species 
Station 1 Station 2 Station 3 Station 4 

Culexx pipiens Linnaeus 1758 159 4 / 8 

Culex hortensis Ficalbi 1889 / / 2 / 

Culex univitatus Theobld 1903 27 3 / / 

Culex brumpti Galliard 1931 12 / / 4 

Culex modestus Ficalbi 1890 5 / / / 

Culiseta subochrea Edwards 1921 66 / / / 

Culiseta annulata Schranck 1776 8 / / / 

Culiseta moristans Theobald 1901 / / 2 / 

Aedes pellatus Coquillett 1904 / / 28 4 

Aedes vexans Meigen 1930 / / 2 / 

Anopheles coustani Laveran 1900 / 3 6 / 

Effectif / station 277 10 38 16 

H'/ station 1.6 1.54 1.35 1.5 

S/ station 6 3 5 3 

H' max 2.58 1.58 2.32 1.58 

E / station 0.62 0.97 0.52 0.94 

 

 
 

Fig 2: Relative abundance of Culicidae species in our study site (January 2014 to December 2014). 
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4. Discussion 

Arthropods are the most important branch of animals, both by 

the number of individuals present on earth and in all 

environments, and by the diversity and number of species 

recorded on our planet: eight out of ten animal species are 

Arthropods. More than one million species of Arthropods 

have been described, including a large majority of Insects [15]. 

Culicidae are highly replicated insects in the world and in 

Algeria. Over the past 20 years, the culicidal fauna of Algeria 

have been the subject of a large number of studies focusing on 

bio-ecology, systematics and chétotaxy, biochemistry, 

morphometry, Chemical and biological. In the region of 

Annaba, the works of several authors have been reported [16-

20]. In the El Kal region [21, 22]. The work developed by [23-25] 

concerned the Skikda region. Other work was carried out by 
[26, 27] in the Constantine region. Several authors in the regions 

of Tebessa, Guelma and Oum El Bouagui [28-31] were also 

interested in the Culicidae. However, many authors have been 

largely interested in the bio-ecology of mosquitoes, in the 

Biskra region and in the west of the country, as well as in the 

northern region of Algiers and Tizi-Ouzou, thus their studies 

remain inevitable works [32-36]. 

According to [37], the abundance and biodiversity of Culicidae 

are conditioned by temperature and the biological or chemical 

composition of the water. The physicochemical components 

of water can play a crucial role not only in the biology of a 

species but also in the structure and dynamics of the whole 

biocenosis [26]. The low numbers may be caused by a number 

of causes, the most common of which are water quality, 

depletion of eggs, low availability of nutrients, drying out of 

dry-season hoppers, leaching Gestation by precipitation, 

slowing of larval development following temperature decline 

and mortality by invertebrate or vertebral predators. [26] From 

our results, 343 individuals were harvested at the various 

stations in the Echatt region. Four genera have been identified 

Culex; Culiseta; Aedes; Anopheles and 11 species: Culex 

pipiens, Culex hortensis, Culex univittatus, Culex brumpti and 

Culex modestus, Culiseta subochrea, Culiseta annulata; 

Culiseta morsitans; Aedes pullatus; Aedes vexans and 

Anopheles coustani.  

 

5. Conclusion 

In conclusion, the results obtained are useful to develop a 

control program, to direct the operations and evaluate their 

efficiencies. This work deserves to be investigated further by 

new approaches of Enzymological and Molecular approaches 

which could perhaps elucidate certain systematic problems.  
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