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Abstract 
In order to better understand the systematic and the biodiversity of mosquitoes in Tébessa (north-eastern 

Algeria), we proceeded to harvest Culicidae larvae using the "dipping" method in five different biotopes, 

3 urban and 2 rural with diffèrent characteristics, these biotopes were located in 5 stations. This study 

was conducted over a nine-month period extending from September 2014 to May 2015. Nine species of 

Culicidae are identified belonging to two subfamily Anophelinae and Culicinae and to four genera 

(Culex, Culiseta, Aedes and Anopheles), Culex (Culex) pipiens Linné 1758 was the most dominant 

species by their abundance and frequency (64%, 42,58%) followed by Culiseta (Allotheobaldia) 

longiareolata Macquart 1838 whose relative abundance was 18,6% and the occurrence frequency was 

21,43%. The culicidian population found was moderately diverse and moderately balanced (H’= 1, 53 

bits, H’max=3, 17 bits, E=0, 48). Results also found that Culiseta longiareolata was the most appeared 

species in the Sidi Yahia location, and the species of Culex pipiens, Culex theileri and Culiseta 

longiareolata were found in association with all inventoried species.   
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1. Introduction 
Arthropods are the most successful branch on our planet. They are found in all habitats, from 

snowy mountain peaks to abyssal pits, and deserts to tropical forests. The biodiversity of 

Arthropods gives them a considerable place in the animal world. There are 1,025 million 

species of arthropods described in the biosphere. The estimated number is 8, 750 million, of 

which 9/10 are insects [4]. This class of insects has succeeded in colonizing almost all natural 

environments and adapting to many ways of life [30]. A number of insects are bloodsucking, 

which interact in a regular way with vertebrates. These interactions have led them to become, 

as the pathogen vectors evolve. 

Mosquitoes are insects belonging to the family Culicidae, classified in the order Diptera and 

suborder Nematocera. The Culicidae family is divided into three subfamilies, 

Toxorhynchitinae, Anophelinae and Culicinae [23]. The culicidian fauna, by its wide 

distribution and its abundances is responsible for the nuisance (painful and troublesome bites) 

and are also involved in the transmission of several human and veterinary diseases [16]. Such as 

malaria and filariasis through its wide distribution and abundance, these characteristics make 

Culicidae importance in medical and veterinary fields [21]. The fight against mosquitoes has 

always been a major concern to protect against these blood-sucking insects. In order to better 

know Culicidae and the environments in which these insects develop, lots of researches have 

been carried outlike those that are focused on taxonomy, inventory and ecology, such as in the 

studies of [11, 33, 17] and mosquito control and distribution, such as in [34, 27]. In Algeria, the 

studies conducted on Culicidae date back to the last century, including those of [13, 2, 10, 26, 7, 5, 18, 

19] This study on Culicidae in the Tebessa region aims to make inventory the Culicidae species, 

determine the ecological indices of structure and composition of the culicidian population, and 

to establish a phenological study of Culicidae species. 

 

2. Materials and Methods 

2.1 Study area 
Tebessa is located in the northeast of Algeria (35°20' N, 8°6' E, Altitude: 960 m). It is 13878 

km2 large, limited to the north by the province Souk-Ahras, to the south by the province of El 

Oued, to the west by the province of Oum El Bouaghi and Khenchla, and to the east by the 

Algerian-Tunisian borders. It belongs to a semi-arid bioclimatic stage with an aridity index 

14.26. 
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2.2 Study site 

In this study, 5 breeding sites located in five stations were 

selected. Ecologically speaking, these deposits were different. 

To better know the culicidian diversity, rural and other urban 

lodgings were chosen: 3 rural lodgings in Boulhef-Dyr (G01), 

Sidi Yahia (G03) and El-Merdja (G02) and 2 urban lodgings 

(The University Campus of Tébessa (G05) and the university 

residence of Tébessa Mille 2 (G04). The characteristics of the 

deposits are shown in Table 1. 

 
Table 1: Principal characteristics of the prospect larval biotopes cm: centimetre 

 

 Nature of the deposit Water-borne Vegetation Length Width Depth 

G01 Permanent Rainwater Very abundant 300 cm 200cm 50 cm 

G02 Permanent rainwater + natural water + waste water Very abundant 400 cm 200cm 100cm 

G03 Permanent Rainwater + ground water Abundant 250 cm 150cm 70 cm 

G04 Temporary Waste water Without vegetation 120 cm 50 cm 100cm 

G05 Permanent Rainwater + sewage water Scarce 500 cm 150cm 150cm 

G01: Boulhef-Dyr deposit G02: El Merdja deposit G03: Sidi Yahia deposit G04: University Residence Mille 2 deposit, G05: Tébessa University 

Campus deposit. 

 

2.3 Sampling Technique 
The mosquito larvae sampling periods were spread over a 9-

month period from September 2014 to May 2015. Samples 

were taken monthly. For the mosquito larvae sampling, 

“dipping” method has been used [29, 32, 14]. This method 

involves harvesting in several locations of the deposit and 

without repetition a 1-litre ladle of water (c). Using this 

method, we performed a series of 5 samples and then 

calculated the average number (n) of larvae per sample. This 

number is an estimate of the average larval density per liter. 

The Culicidae larvae were identified using [28], and 

confirmation was made using the Mediterranean Africa’s 

mosquito identification software of Brunhes et al. [12]. 

 

2.4 Statistical analysis 

To better understand the obtained results, ecological indices 

of composition (species richness, relative abundance and 

frequency of occurrence) and ecological structural indices 

(Shannon index and equitability index) have been used.  

3. Results 

3.1 Inventory Culicidae 

The systematic inventory of Culicidae mosquitoes collected to 

Tebessa in the sampling stations revealed after identification 

the presence of nine species belonging to two subfamilly 

Culicinae appeared the most species-rich, it is divided 

between three genera : the Culex genera with three species 

(Culex (Culex) pipiens Linné, 1758; Culex (Culex) theileri 

Theobald, 1903 and Culex (Culex) mimeticus Noe, 1899); the 

Culiseta genera represented by two species (Culiseta 

(Culiseta) annulata Schrank, 1776 and Culiseta 

(Allotheobaldia) longiareolata Macquart 1838) and the Aedes 

genera with two species (Aedes (Ochlerotatus) coluzzii Rioux, 

Guilvard et Pasteur, 1998, Aedes (Ochlerotatus) dorsalis 

Meigen, 1830). 

The subfamilly Anophelinae is represented by one genera, 

Anopheles with two species: Anopheles (Anopheles) 

labranchiae Falleroni, 1926 and Anopheles (Anopheles) 

claviger Meigen, 1804. (Table 2) 

 
Table 2: List of Culicidae species harvested in the prospected deposits (September 2014 - May 2015). 

 

Sub-family Anophelinae Culicinae 

Genera Anopheles Aedes Culex Culiseta 

 

Anopheles (Anopheles) 
labranchiae Falleroni, 

1926. 

Anopheles (Anopheles) 
claviger Meigen, 1804. 

Aedes (Ochlerotatus) coluzzii 
Rioux, Guilvard et Pasteur, 

1998. 

Aedes (Ochlerotatus) dorsalis 
Meigen, 1830. 

Culex (Culex) pipiens Linné, 1758. 
Culex (Culex) theileri Theobald, 

1903. 

Culex (Culex) mimeticus Noe, 
1899. 

Culiseta (Culiseta) annulata 

Schrank, 1776. 
Culiseta (Allotheobaldia) 

longiareolata Macquart 1838 

 

3.2 Statistical study of the culicidian fauna 

For all the deposits, the statistical study of the data revealed 

that the most abundant and most frequent species was 

represented by Culex pipiens with abundance and a frequency 

of 64% and 42, 85% respectively. This species is considered 

as an accessory, then the species: Culiseta longiareolata, 

Culex theileri, Culex mimeticus, Culiseta annulata, Aedes 

dorsalis, Aedes coluzzii, Anopheles labranchiae and 

Anopheles claviger are classified. These species are qualified 

accidental (Table 3) (Fig. 1and 2). 

 
Table 3: Values of statistical indices applied to Culicidae species. 

 

Species Ni C (%) F Cate. 

Culex pipiens 840 64 42,58 Acce 

Culex theileri 170 13 12,5 Accid 

Culex mimeticus 20 1,5 1,78 Accid 

Culiseta annulata 13 01 10,71 Accid 

Culiseta longiareolata 243 18.6 21,43 Accid 

Aedes dorsalis 8 0,61 3,57 Accid 

Aedes coluzzii 12 0,92 3,57 Accid 

Anopheles claviger 2 0,15 1,78 Accid 

Anopheles labranchiae 1 0,08 1,78 Accid 

Total 1309 100 100  

H’ 
  

 -1,53 

H’max 
  

 3,17 

E 
  

 0,48 

ni: number of species, C (%): relative abundance, F: frequency of occurrence, Cat. : category, Acce: 

accessory; Accid.: accidental, H': Schannon index, H'max: maximum diversity, E: equitability. 
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Fig 1: Abundance relative of Culicidae species in Tebessa area (2014-2015). 

 

 
 

Fig 2: Frequency of occurrence of Culicidae species in Tebessa area 

(2014-2015). 

 

The diversity of the Culicidae species is calculated by the H' 

Shannon index with a value of 1.53 bit; this value was lower 

than the maximum diversity (H'max = 3.17) which means that 

the culicidiae fauna is moderately diversified. The equitability 

value was 0.48 or 48%, which explains that the Culicidae 

population was moderately balanced. 

 

3.3 Phenological study of Culicidiae species in Sidi Yahia 

deposit 

The phenology of Culicidae species in Sidi Yahia deposit 

showed that Culicidae species appear intermittently. As an 

example, it is worth mentioning the species Culiseta 

longiareolata, which appeared for five months during the 

research period (December, November, March, April and 

May). We also noticed species that appear two to three 

months such as the species Aedes coluzzii which appears in 

November and December and the species Culex pipiens which 

appears during the months of December, April and May. On 

the other hand, the species which appeared only one month 

during the period of this study are presented by: Culex theiler 

and Culex mimeticus which appeared in October and Culiseta 

annulata which appeared in May (Table 4). 

 

Table 4: Phenogram of culicidiae species in the Sidi Yahia G04 deposit. 
 

month 

species 
October November December January February March April May 

Culiseta longiareolata 

 

  

  

   

  

   

Aedes coluzzii 

 

 

Culex mimitucus 

 

Culex theileri 

 
Culex pipiens 

   
 

Culiseta annulata 
 

 

3.4 Faunistic associations of the Culicidian species 

For a better exploitation of the results, we also studied 

associations of the Culicidiae fauna which allows defining the 

different groups of associated species according to the 

ecological requirements of their environments. 

According to Table 5, Culex pipiens, Culex theileri, Culiseta 

longiareolata and Culiseta annulata species were found in 

association with all species inventoried in exploited deposits. 

However, Culex mimeticus, Aedes dorsalis, Aedes coluzzii, 

Anopheles labranchiae and Anopheles claviger were present 

and associated with some inventoried species. 
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Table 5: Faunistic Associations of Culicidae. 
 

Species 
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Culex pipiens 
 

+ + + + + + + + 

Culex theileri + 
 

+ + + + + + + 

Culex mimeticus + + 
 

+ + - - + - 

Culiseta annulata + + + 
 

+ + + + + 

Culiseta longiareolata + + + + 
 

+ + + + 

Aedes dorsalis + + - + + 
 

- - + 

Anopheles labranchiae + + - + + - 
 

+ + 

Aedes coluzzii + + + + + - - 
 

+ 

Anopheles claviger + + - + + + - - 
 

+: Presence, -: Absence. 

 

4. Discussion  

This study enables us identify nine species of Culicidae 

belonging to two subfamily and to four genera: Culex, 

Culiseta, Aedes and Anopheles. 3 species belonging to the 

Culex genera, 2 species belonging to the Culiseta genera, 2 

species belonging to the Aedes genera and 2 species 

belonging to the Anopheles genera. in the Smir marsh in 

Morocco, El-joubari [15] identified 14 Culicidae species (5 

Culiseta species, 2 Culex species, 5 Ochlerotatus species and 

2 Anopheles species) and in the region of Constantine in 

Algeria Berchi et al. [8] collected 6 species, belonging to the 

four genera, Culex, Culiseta, Anopheles and Uranotaenia. 

Also Lounaci [22] declared that the subfamily Anophelinae is 

represented by only one species in the eastern region of 

Algiers. Andarelli [3] reports the absence of the Aedes genera 

in the northern region of Aures although Culiseta 

longiareoloata species has been reported by Abbed [1] in the 

region of Oum El-Bouaghi. 

The species Culex pipiens was the most abundant. Indeed it is 

present in all the deposits at a frequency of 42, 58%, followed 

by the species Culiseta longiareolata with 21, 43% of 

frequency. These two species are very abundant in the region 

of Tebessa. Bouabida et al. [9] revealed that Culiseta 

longiareolata and Culex pipiens have 43, 52% and 38, 82% 

occurrence frequency respectively.  

In this study, these two species are found in biotops with 

different characteristics whether permanent or temporary, rich 

or poor in vegetation, in rainwater, polluted or underground 

water. The abundance of both Culex pipiens and Culiseta 

longiareolata is related to their ubiquity and plasticity. 

Brunhes et al. [12] and Hassain [20] have shown that both Culex 

pipiens and Culiseta longiareolata are widely spread species 

that are common throughout Mediterranean Africa and can be 

found in several biotope types.  

Messai et al. [25] also found that both species Culex pipiens 

and Culiseta longiareolata with a high abundance in the 

region of Mila. The studies by the ecological indices of 

structure (H'= 1, 53 bits, E = 48%) show an average 

diversified and moderately balanced stand. The diversity of 

the Culicidea stand can be ascribed to the ecological 

characteristics of the deposit as the richness of the vegetation 

medium which constitutes a thermal and humid microclimate 

favorable to the Culicidae development, because the Culicidae 

species prefer vegetation rich environments much more. 

Seguy [31] states that the species abundance of Culicidae 

decreases as the plant cover and shade created by the trees 

decrease. Regarding the phenological study of Culicidae 

species, this study is necessary to estimate the number of 

annual generation and the periods of presence of larvae and 

adults of Cilicidae according to Merabeti & Ouakid [24]. 

In Sdi Yahia deposit, Culicidiae species show month-to-

month appearance fluctuations of which the most common 

species is Culiseta longiareolata, it appears during the last 

month of autumn and the beginning of the winter and 

throughout the spring season, this occurrence can be 

explained by variations in climatic factors in the region or the 

bio ecological characteristics of the species such as 

impoundment during November and December and the 

temperatures of the spring season. Merabeti & Ouakid [24] 

found that Culex pipiens is the most common species in the 

region of Biskra, is the most common species, while Culiseta 

longiareolata appear sonly in late autumn and at the end of 

spring. Concerning the faunistic association of the culicidian 

species, it is marked by the four species: Culex pipiens, 

Culiseta longiareolata, Cilex theileri and Culiseta annulata 

which are found with all inventoried species. The association 

of the Culex pipiens and Culex theileri species with all 

Culicidae species recorded is also reported by Benhissen et al. 
[6] in the region of Biskra.  

 

5. Conclusion 

In our study, there were four genera of Culicidae (Culex, 

Aedes, Culiseta, Anopheles) belonging to two subfamilly in 

Tebessa region. The result showed that Culex pipiens species 

was the most dominant and Culiseta longiareolata species 

was the most appeared. The analyses reveales also that some 

species of Culicidae can live in association. 

This study is one of the first biotypical attempts in the region 

of Tebessa, it deserves to be enriched by new methods 

(genetics, enzymology, molecular biology) that might be able 

to solve some problems caused by the Culicidae one of the 

harmful insects of the region. 
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