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ABSTRACT:

The presence of the Asian tiger mosquito Aedes (Stegomyia)
albopictus (Skuse, 1894) in a given region is a major
problem, because this mosquito is known for its nuisance
and transmission of infectious diseases. In Algeria, this
species was first detected in Tizi-Ouzou in 2010 and again
in 2014 in rural areas. After this, no study has reported its
presence and no complaints about its nuisance were
reported in this region. A monitoring of the presence of Ae.
albopictus in the city of Tizi-Ouzou was carried out for
three years. In 2021 we found adults belonging to this
mosquito. In the present work we report this first detection
in the city of Tizi-Ouzou, this appearance shows its strong
capacity to colonise new territories.
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INTRODUCTION

Invasive Culicidae species are defined by their
capacity to colonise new territories and to be
likely to cause damage of economic,
environmental and health  importance
(Schaffner et al.,, 2013). The Asian tiger
mosquito Aedes albopictus, native to Southeast
Asia (Raa-Uribe et al., 2012., Cunze et al., 2016),
has now invaded many parts of the world
(Neteler et al., 2013). It is an invasive mosquito
that is highly damaging to humans and its
global distribution is largely determined by
accelerated urbanisation, connectivity and
climate change (Kraemer et al., 2019).
According to Bouree et al. (2015), the

distribution area of this species has expanded
rapidly with the means of transport and in
particular the storage of tyres. Global warming
is likely to be a further factor in the spread of
the disease. This wide distribution has
contributed to the increase in its vectorial role
(Rezza, 2012). A change in the geographical
distribution of mosquitoes is currently
accompanied by a re-emergence of infectious
diseases (Bawin et al., 2014). The species can
transmit several viruses that cause serious
human diseases (Wang et al., 2021), in
particular Dengue, Chikungunya (Delaunay et
al., 2009), Yellow fever and Zika fever (Bouree
et al., 2015., Ducheyne et al., 2018). Under
natural conditions, this species is capable of
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transmitting three Flaviviruses (Dengue, West
Nile and Japanese Encephalitis), six
Bunyaviruses (Jamestown Canyon, Keystone,
La Crosse, Potosi, Cache Valley and Tensaw)
and one Alphavirus (Eastern Equine
encephalitis) (Bockova, 2013).

In southern Europe, Aedes albopictus
has recently been implicated as the vector of
the first indigenous cases of Dengue and
Chikungunya (Kaufmann et al., 2014), it was
first reported in Albania in 1979, in Germany
in 2007 by Pluskota et al. (2008), in Malta in
2009 by Gatt et al. (2009). It was introduced
into North America in 1972 (Darriet, 2015). In
the Middle East, Ae. albopictus has been found
in Lebanon and Syria by Haddad et al. (2007),
Palestine in 2012 by Adawi (2012) and Jordan
in 2016 by Kanani et al. (2017). Its presence in
North Africa is a major concern (Chahed et al.,
2021a), it was found in Algeria in 2010 (lzri et
al., 2011), Morocco in 2015 (Amraoui et al.,
2019) and Tunisia in 2018 (Bouattour et al.,
2019).

In Algeria, this mosquito has invaded
many regions including, Algiers (Benallal et
al., 2019), Annaba (Arroussi et al., 2021), Jijel

and Skikda (Chahed et al., 2021b) and Souk
Ahras (Hamaidia & Soltani., 2021), its nuisance
in the cities of these regions is very significant.

In the city of Tizi-Ouzou, no
complaints about its nuisance were reported,
Lounaci et al. (2016) did not find this species
in their study and Chahed et al. (2021a)
reported the absence of this species in their
survey. Nevertheless, its presence in Algeria
was first reported in a rural areas by lIzri et al.
(2011) in Larbad Nath Irathen, followed by
Lafri et al. (2014) in Illoula Oumalou, which
led us to investigate several locations in the
city of Tizi-Ouzou to confirm its invasion.

MATERIALS AND METHODS

Study area

Tizi-Ouzou is located in Algeria Northern
(36°42'49"N/4°02'48"E, altitude 190m), it is
bounded to the North by the Mediterranean
basin. It is considered to be Csa (Warm
Temperature, Dry and Hot Summer)
according to Koppen et al. (2011). The
geographical location of the study area is
shown in the figure 1.

10km

Figure 1: Geographical location of the study area.

Sampling

Monitoring of the Asian tiger mosquito
invasion in the city of Tizi-Ouzou has been
carried out for the years 2019, 2020 and 2021,

we placed 10 larvae traps in several locations
in this area, the traps were placed under trees
in shady places rich in vegetation, they are
shown in figure 2. In June 01, 2021, an adult
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female of Aedes albopictus was captured on
human bait in a house located in the town of
Tizi-Ouzou, following which sampling

procedures were put in place to capture the
adults at rest and on human bait using dry
tubes.

Figure 2: Traps placed in the field (© S. Chahed)

Identification

The collected specimens were frozen and then
transported to the Laboratory of Ecology and
Biology of Terrestrial Ecosystems at the
University of Mouloud Mammeri of Tizi-
Ouzou for identification, the latter consisting
of determining morphological criteria of the
adults and examination of the male genitalia
using the Keys of Becker et al. (2010).
Confirmation of our identification was done
based on the latest version of the MosKeyTool
identification software of Gunay et al. (2020).

RESULTS

A total of five adults of Ae. albopictus was
collected, represented by four females and one
male, the sub-imaginal stages were not found
in the traps placed in the field. Two adult were
captured on human bait in a house located in
the city of Tizi-Ouzou (New town) named 1,
two others were captured at rest at the
University Mouloud Mammeri of Tizi-Ouzou
in two sites named 2 and 3. One adult was
captured in an open space in New town
named 4. These results are clarified in figure 3
and Table 1.
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Figure 3: Geographical location of the catch points using Google earth, 2021.

Table 1: Location of Aedes albopictus collected during the survey

Collection  Coordinates Elevation Collection date Capture on human
site body/at rest
1 36°41'34”"N/4°03’'10"E 158m June 01, and 2 females

August 21, 2021

2 36°41°46"N/4°03'26"E 148m June 10, 2021 1 female

3 36°41’47"N/4°03'28"E 140m July 07, 2021 1 male

4 36°41’39"N/4°03’'01"E 142m August 23, 2021 1 female

Total 1 male, 4 females

Figure 4: Aedes albopictus Adult captured in the city of Tizi-Ouzou in 2021 (© S. Chahed).
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Figure 5: Male genitalia (© S. Chahed)

The species is characterised by legs with white
stripes and a mesothorax with a longitudinal
white line, these criteria are clarified in figure
4. The examination of the male genitalia is
clarified in figure 5.

DISCUSSIONS

This occurrence can be explained by the
presence of a high human density in the city of
the study area and especially in the capture
sites, which increased the possibility of
introducing this species by citizens, according
to Ducheyne et al. (2018), the availability of the
host plays a very important role for the
presence of this species in a given location.

The detection of Ae. albopictus in the
urban environment of the study area can also
be explained by the preference of this species
for artificial breeding sites. According to
Becker et al. (2010), urban areas provide an
ideal habitat for many species of mosquitoes,
with abundant availability of the blood meal
and according to Almeida et al. (2020),
anthropogenic environments offer favourable
conditions for certain species, notably
mosquitoes. It can also be explained by the
presence of very abundant vegetation in the
collection sites.

By surveying the study area, we
noticed the presence of villas with gardens
and swimming pools near the collection sites,
according to Benallal et al. (2019), trees and

villas offer favourable conditions for the
reproduction of this species. This may be a
cause for the introduction of this species in this
area. Nevertheless, the main causes of this
occurrence remain poorly known.

The absence of larvae in this study can
be explained by the fact that this species is in
the installation phase in the wurban
environment and its numbers are still low to
colonise any artificial breeding site.

The presence of Ae. albopictus in the
city of Tizi-Ouzou is a real concern, it needs
further research to understand the main
causes of invasion and to demonstrate its
seasonal dynamics. In addition, research on its
vectorial role needs to be conducted as this
species can transmit diseases. So far, the
vectorial role of this species in Algeria is
limited, but with climate change, the risk of
disease spread should not be neglected.

CONCLUSION

We report by this present work the first
detection of Aedes albopictus in the city of Tizi-
Ouzou, this appearance shows its strong
capacity to colonise new territories. This work
could be used in awareness campaigns for the
citizens of this region.

254 Bulletin of Pure and Applied Sciences / Vol.40A (Zoology), No.2 /July-December 2021



Presence of the Asian Tiger Mosquito Aedes (Stegomyia) albopictus (Skuse, 1894) (Diptera:
Culicidae) in the City of Tizi-Ouzou (Algeria Northern)

Conflict of Interest

Slovakia. Acta Parasitologica., 58(4), 000-
000. DOI:10.2478/511686-013-0158-2

The authors declare that they have no conflicts 9. Bouattour, A., Khrouf, F., Rhim, A. &
of interest. M’ghirbi, Y., (2019). First detection of the
Asian tiger mosquito, Aedes (Stegomyia)
Financial Disclosure albopictus (Diptera : Culicidae), in Tunisia.
Journal of medical entomology., XX(X), 1-4.
There are no funders to report for this DOI:10.1093/jme/tjz026
submission. 10. Bouree, P., Zambon, P. & Ensaf, A., (2015).
Aedes albopictus: un moustique
REFERENCES multifonctions. Option Bio., 519, 13-16.
11. Chahed, S., Brahmi, K. & Djouaher, T.,
1. Adawi, SH.A A, (2012). Presence of Aedes (2021a). Etude sur la faune Culicidiénne
albopictus  in  Palestine West Bank. (Diptera : Culicidae) de la région de Tizi-
International Journal of Tropical Disease & Ouzou (Nord d’Algérie) : Biodiversité,
Health., 2(4), 301-310. abondance et répartition. Entomologie
2. Almeida, J.F., Belchior, H.C.M., Rios- faunistique-Faunistic entomology., 74, 1-12.
Velasquez, C.M. & Pessoa, F.A.C., (2020). DOI:10.25518/2030-6318.5105
Diversity ~ of  mosquitoes  (Diptera: 12. Chahed, S., Nabti, I, Brahmi, K. &
Culicidae) collected in different types of Djouaher, T., (2021b). Confirmation de la
larvitrapsin  in an  Amazon rural présence de I'Aedes (Stegomyia) albopictus
settelement. Plos One., 15(10), 1-15. (Skuse 1894) dans deux régions littorales :
3. Amraoui, F., Ben Ayed, W. Madec, Y., Jijel et Skikda (Nord-est d’Algérie).
Faraj, C., Himmi, O., Btissam, A., Sarih, M. Entomologie faunistique-Faunistic
& Failloux, A.B., (2019). Potential of Aedes entomology., 74, 66-72.
albopictus to cause the emergence of 13. Cunze, S., Kochmann, J., Koch, L.K. &
arboviruses in Morocco. PLoS Neglected Klimpel, S., (2016). Aedes albopictus and its
Tropical Diseases., 13(2), 1-12. environmental limits in Europe. PLo0S
DOI:10.1371/journal. pntd.0006997 ONE., 11(9), 1-14.
4. Arroussi, D.ER, Bouaziz, A & DOI:10.1371/journal.pone.0162116
BoudjelidA, H., (2021). Mosquito survey 14. Darriet, F., (2015). Le moustique tigre : le
reveals the first record of Aedes (Diptera: conquérant. Espéces., 34: 14-21.
Culicidae) species in urban area, Annaba 15. Delaunay, P., Jeannin, C., Schaffner, F. &
district, Northeastern Algeria. Polish Marty, P., 2009. Actualités 2008 sur la
journal of entomology., 90(1), 14-26. présence du moustique tigre Aedes
DOI:10.5604/01.3001.0014.8065 albopictus en France métropolitaine.
5. Bawin, T, Seye, F., Boukraa, S., Zimmer, 24esjournées annuelles du GPIP : Science
J.Y., Delvigne, F. & Francis, F., (2014). La Direct., 66-71.
lutte contre les moustiques (Diptera: 16. Ducheyne, E., Minh, N.N.T., Haddad, N.,
Culicidae) : diversité des approches et Bryssinckx, W., Buliva, E., Simard, F.,
application du contréle biologique. Can. Malik, M.R., Charlier, J., De Waele, V.,
Entomol., 00, 1-25. Mahmoud, O., Mukhtar, M., Bouattour,
6. Becker, N., Petric, D., ZgombA, M., Boase, A., Hussain, A., Hendrickx, G. & Roiz, D.,
C.. Madon, M., Dahl, C. & Kaiser, A, (2018). Current and future distribution
(2010). Mosquitoes and their control. 2ed of Aedes aegypti and Aedes
edition, London New York: Springer albopictus (Diptera: Culicidae) in WHO
Heidelberg Dordrecht. 577p. Eastern Mediterranean Region.
7. Benallal, K., Garni, R., Bouiba, L. & Harrat, International journal of Health
Z., (2019). First detection of Aedes Geographics., 17(4), 2-13.
albopictus (Diptera: Culicidae) in Algiers, DOI:10.1186/512942-018-0125-0
the capital city of Algeria. Journal of 17. Gatt, P., Deeming, J.C. & Schaffner, F.,
Arthropod Borne Diseases., 13(4), 420-425. (2009). First record of Aedes (Stegomyia)
8. Bockova, E., Kocisova, A. & Letkova, V., albopictus (Skuse) (Diptera: Culicidae) in
(2013). First record of Aedes albopictus in Malta. European Mosquito Bulletin:
255 Bulletin of Pure and Applied Sciences / Vol.40A (Zoology), No.2 /July-December 2021



Soumeya Chahed, Thinhinane Djouaher, Karima Brahmi

Journal of the European Mosquito Control aegypti and Aedes albopictus. Nature
Association., 27: 56-64. Microbiology., 1-10. DOI:10.1038/541564-
18. Haddad, N, Harbach, RR, Chamat, S. & 019-0376-y
Bouharoun-Tayoun, H., (2007). Presence of 25. Lafri, I, Bitam, 1., Beneldjouzi, A. & Ben
Aedes albopictus in Lebanon and Syria. Mahdi, M.H., (2014). An inventory of
Journal of the American Mosquito Control mosquitoes (Diptera: Culicidae) in
Association., 23(2), 226-228. Algeria. Bulletin de la société zoologique de
19. Hamaidia, K. & Soltani, N., (2021). New France., 139(1-4), 255-261.
report of Aedes albopictus in Souk Ahras. 26. Lounaci, Z., Doumandji, S., Doumandji-
Northeast Algeria, Biodiversitas., 22(7), Mitiche, B. & Taguemout, M., (2016).
2901-2906. DOI:10.13057/biodiv/d220742 Bioecology of Culicidae (Diptera ;
20. lzri, A., Bitam, I. & Charrel, R.N., (2011). Nematocera) of Taksebt dam of Tizi-
First entomological documentation of Ouzou (Algeria). Advances in
Aedes (Stegomyia) albopictus (Skuse, 1894) Environmental Biology., 10(9), 20-29.
in  Algeria. Clinical Microbiology and 27. Neteler, M, Metz, M, Rocchini, D, Rizzoli,
Infection., 17, 7. DOI:10.1111/}.1469- A, Flacio, E, Engeler, L, Guidi, V, Luthy, P.
0691.2010.03443.x & Tonolla, M., (2013). Is Switzerland
21. Kanani, K, Amr, Z, Katebeh-Bader, A. & Suitable for the Invasion of Aedes
Arbaji, M., (2017). First record of Aedes albopictus?. PLOS One., 8(12), 1-10. DOI:
albopictus in Jordan. Journal of the American 10.1371/journal.pone.0082090
Mosquito Control Association., 33(2), 134- 28. Pluskota, B., Stroch, V., Braunbeck, T.,
135. Beck, M. & Becker, N., (2008). First record
22. Kaufmann, C., Collins, L.F. & Brown, of Stegomyia albopicta (Skuse) (Diptera:
M.R., (2014). Influence of Age and Culicidae) in Germany. European Mosquito
Nutritional Status on Flight Performance Bulletin., 26: 1-5.
of the Asian Tiger Mosquito Aedes 29. Rezza, G., (2012). Aedes albopictus and the
albopictus (Diptera: Culicidae). Insects., reemergence of Dengue. BMC Public
4(3), 1-10. DOI:10.3390/insects4030404. health., 12(72), 1-3. DOI:10.1186/1471-2458-
23. Koppen, W., Volken, E. & Brénnimann, S., 12-72
(2011). The thermal zones of the earth 30. Rua-Uribe, G.L. Suarez-acosta, C.R. &
according to the duration of hot, moderate Rojo, R.A., (2012). Implicaciones
and cold periods and to the impact of heat epidemioldgicas de Aedes albopictus
on the organic world (Translated from: (Skuse) en Colombia Rev. Facultad Nacional
Die Warmezonen der Erde, nach der de Salud Publica., 30(3), 328-337.
Dauer der heissen, gemassigten und 31. Schaffner, F., Medlock, J.M. & Van Bortel,
kaltenZeit und nach der Wirkungder W., (2013). Public health significance of
Warme auf die organische Welt betrachtet. invasive mosquitoes in Europe. Clin
Meteorol Z., 1884(1), 215-226. Microbiol Infect.,, 19, 685-692. DOI:
Meteorologische Zeitschrift., 20(3), 351-360. 10.1111/1469-0691.12189
24. Kraemer, M.U.G, Reiner Jr, R.C, Brady, 32. Wang, Y., Qiao, J., Zhang, D., Zhong, C.,
0., Messina, J.P, Gilbert, M, Pigott, D.M, Wang, S.L.X., Feng, L., Shi, S., Wang, B. &
Yi, D, Johnson, K, Earl, L, Marczak, L.B, Liu, Q., (2021). Systematic identification of
Shirude, S, Weaver, N.D, Bisanzio, D, autophagy-related proteins in  Aedes
Perkins, T.A, Lai, S, Lu, X, Jones, P, albopictus. PloS ONE. 16(1), 1-18.
Coelho, G.E, Carvalho, R.G, Bortel, W.V, DOI:10.1371/journal.pone.0245694
Marsboom, C, Hendrickx, G, Schaffner, F, 33. Ginay, F., Picard, M. & Robert, V., (2020).
Moore, C.G, Nax, H.H, Bengtsson, L, MosKey Tool, an interactive identification
Wetter, E, Tatem, A.J, Brownstein, J.S, key  for mosquitoes of Euro-
Smith, D.L, Lambrechts, L, Cauchemez, S, Mediterranean, Version 2.2.
Linard, C, Faria, N.R, Pybus, O.G, Scott, http://medilabsecure.com/moskeytool,
T.W, Liu, Q, Yu, H, Wint, G.R.W, Hay, S.I. (30/07/2020).
& Golding, N., (2019). Past and future
spread of the arbovirus vectors Aedes
*kkkkkkhkikk
256 Bulletin of Pure and Applied Sciences / Vol.40A (Zoology), No.2 /July-December 2021



