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SCIENTIFIC NOTES 

INTRODUCTION AND ESTABLISHMENT OF AEDES (STEGOMYIA) 
ALBOPICTUS SKUSE (DIPTERA: CULICIDAE) IN ALBANIA 

JORGJI ADHAMI’ AND PAUL REXIER23 

ABSTRACT, In August-October 1979, infestations of the mosquito Aedes albopictus were discovered at a 
number of widely separated sites in Albania. Used tires were the principal larval habitat. The species was 
probably introduced from China in the mid-1970s. The initial infestation was probably at a rubber factory 
adjacent to the port of Durres (Durazzo), from where the mosquito was shipped in tires to recapping plants in 
other parts of the country. This is the first recorded infestation of Ae. albopictus outside Oriental and Australasian 
regions. 
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Albania (Albanian name, Shqiperia; latitude, 
39”38’N to 42’39’N; longitude, 19’18’E to 21”04’E; 
area, 28,748 km2; population [1990], 3.26 million) 
is a republic on the western shore of the Balkan 
Peninsula, across the Adriatic/IO&n Sea from the 
heel of Italy (Pig. 1) Seventy percent of the terrain 
is mountainous, with a mean altitude of 708 m. 
Summers are hot and dry. In lowland areas (below 
300 m altitude), mean daily temperatures range 
from 23°C to 26°C in July and August. Winters are 
harsh and cold, with frequent subzero temperatures 
except in the coastal regions. The capital, Tirana 
(Albanian name, Tirane; 41”2l’N, 19”50’E; popu- 
lation [ 1990],253,000), is at the edge of the coastal 
plain, 27 km from the sea. 

On August 8, 1979, the Kerkimor Institute of 
Hygiene and Epidemiology received complaints 
that large numbers of black-and-white mosquitoes 
were biting voraciously in broad daylight at a truck 
autopa& in LaG, a small town on the northern 
coastal plain (Fig. 1). On investigation, it appeared 
that these mosquitoes were particularly abundant 
around a large pile of used tires, most of which 
contained water infested with mosquito larvae. Lar- 
vae were also found in adjacent drums and other 
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containers. The mosquito was identified (Adhami 
and Murati 1987) as Aedes (Stegomyiu) albopictus 
Skuse, a species native to Asia. We report here on 
subsequent surveys and observations made in var- 
ious parts of the country. 

In the months after the initial discovery, surveys 
were conducted in all the low-altitude districts of 
the country and in 2 major autoparcs at high alti- 
tude, Pogradec (altitude 700 m) and Kor@ (altitude 
800 m). Aedes albopictus was found in 6 towns: 
Lac, Milot, Shlcoder, Kruje, Durres, and Tirana. The 
species was also present at a dump for discarded 
tires in XibrakE (41’09’N; altitude 250 m), 2.5 km 
from the nearest human habitation (Pig. 1). The 
most northerly infested town was Shkoder (42”S’N, 
altitude 12 m), 20 km from the coast and 10 km 
from the border with Montenegro (previously part 
of Yugoslavia). As in Lac, larvae were mostly 
found in tires, but other containers such as barrels, 
0.5~liter glass preserve jars, cooking pots, and even 
discarded bottles were also infested. The mosquito 
was particularly common in the gardens of periur- 
ban homes. Container indices for tires and other 
containers are listed by species in Table 1. 

Employees at the autoparc were emphatic that the 
problem had been with them for at least 4 years. Rice- 
field mosquitoes are common in the area, but none fit 
their description of “a black-and-white mosquito that 
attacks in the day time.” This, and the fact that the 
mosquito was already abundant at several sites 
throughout the country, indicates that the species may 
have been introduced at least as early as 1975. 

Until its appearance in Albania, Ae. albopictus had 
only been reported in the Oriental and Australasian 
regions (Stone et al. 1958, Hawley 1988). Since then, 
however, established infestations have been reported 
in 12 countries throughout the world (Reiter 1998). 
The rapid expansion of the range of this species has 
been attributed to a worldwide trade in used .tires 
made possible by containerization and other innova- 
tions of the transportation industry (Reiter and Darsie 
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Sites infested with Aedes albopictus in Albania, August-October 1979. 

1984, Reiter and Sprenger 1987). However, to our 
knowledge, no used tires were ever imported into Al- 
bania, so we must presume that the species arrived in 
some other item or items of cargo. 

Apart from Albania, Italy is the only country in 
Europe with known infestations of Ae. albopictus. 
The species first appeared in Genoa in 1990 (Raineri 
et al. 1991) and to date has extended its range as far 
south as Naples (39”5O’N) and Cagliari (39”13’N) on 

Table 1. Container indices for tires and other infested 
receptacles, by species, in areas infested with Aedes 

albopictus. 

Other 
Species Tires containers 

Aedes albopictus 56.0 34.6 
Aedes geniculatus 8.0 0 
Anopheles claviger 0 0.3 
Anopheles maculipennis s-1. 0 0.6 
Anopheles plumbeus 11.4 0 
Culex hortensis 0.07 2.0 
Culex pipiens s-1. 21.4 56.8 
Cu2e.x territans 0.5 0 
Culex theileri 0.1 1.4 
Culiseta annulata 2.5 4.2 
Culiseta longiareolata 0.0 0.02 
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the island of Sardinia (della Ton-e et al. 1992, Romi 
1995). However, despite the chronology of its ap 
pearance and the geographic proximity of the 2 coun- 
tries, it is unlikely that the Italian infestation originat- 
ed in Albania. Until 1980, Albania’s principal trading 
partner was China, and no records exist of used tire 
exports from Albania to Italy. In addition, good evi- 
dence exists that the Italian infestations originated in 
the United States @alla Pozza and Majori 1992, Dal- 
la Pozza et al. 1994), although the numbers of used 
tires imported from Japan and the United States are 
roughly equal (Reiter 1998). 

Our survey indicated that Durres, the principal 
point of entry for goods from China, was the only 
infested seaport. Close to the docks was a rubber 
factory devoted, among other things, to the recap- 
ping of used tires. On the factory premises was a i 
pile of thousands of used tires. Several contained \ 
water and mosquito larvae, most of which were Ae. 
albopictus. In the same area was a hangar used to 
store recapped tires prior to their transport to other 
parts of the country. We examined 60 of these tires 
and found one with Ae. albopictus larvae, and 3 
others with Ae. albopictus adults. 

A population of Ae. albopictzu was monitored at 
an infested site near Tirana from October 1990 to 



May 1991. Females continued biting until the end of 
October, but no eggs appeared in ovitraps after the 
week of October 11-18. The last larvae of the season 
were 2 in the 4th instar that were found in a barrel 
on December 12. In the following year, the 1st larvae 
appeared on April 30, in tires exposed to the sun. The 
1st eggs were collected in ovitraps exposed in the 
period May 16-20, and the 1st females were captured 
to human bait on May 20. These observations indicate 
that, as in other temperate latitudes, the Albanian Ae. 
albopictus population survives because the eggs are 
cold-hardy and have a winter diapause mechanism 
that limits hatching to the warmer months of the year 
(Hawley et al. 1987). Indeed, Tirana (41”21’N) is 
close to the latitude of Chicago (41”53’N) and Beijing 
(39”55’N), both of which are at the northern extreme 
of the range of Ae. albopictus (Hawley 1988). 

Until the malaria eradication campaigns after 
World War II, Aedes aegypti (L.), the principal ur- 
ban vector of dengue and yellow fever, was present 
throughout the Mediterranean region (Christophers 
1960), including Albania (Marcuzzi 1943). Indeed, 
in the years 1927-1928 one of the largest outbreaks 
of dengue and dengue hemorrhagic fever ever re- 
corded occurred in Greece, with a million cases and 
1,000 deaths (Copanaris 1928), most of them in 
Athens (37”58’N, 22”43’E) and Thessalonika 
(40”38’N, 22”56’E). For this reason, the establish- 
ment of Ae. albopictus in Albania is cause for con- 
cern, for in rural areas of Southeast Asia and on 
some oceanic islands it is important as a dengue 
vector (Metselaar et al. 1980, Hawley 1988). Even 
in areas where Ae. aegypti is the dominant vector, 
Ae. albopictus may serve as a maintenance vector 
during nonepidemic periods because of its ability 
to transmit virus transovarially (Rosen et al. 1983). 
Moreover, laboratory studies have shown that the 
species is capable of transmitting a number of other 
arboviral diseases (Gubler and Rosen 1977; Shroy- 
er 1986; Mitchell et al. 1987; Mitchell 1991, 1995; 
Turell et al. 1992). 

In October 1979, the Institute of Hygiene and 
Epidemiology recommended a series of measures 
to minimize production of Ae. albopictus. The most 
effective measure has been storage of used tires in 
stacks that shelter each layer of tires from the next 
to prevent accumulation of rainwater. This ap- 
proach has resulted in a marked reduction of the 
Ae. albopictus population in autoparcs and their 
surroundings. 
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