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Dynamics of Aedes aegypti Distribution, Density and
Seasonal Prevalence in the Mediterranean Area

M. HOLSTEIN 1

DISTRIBUTION

Consideration of Aedes aegypti in the Medi-
terranean area is more an historical task than a
contemporary scientific one. At one time, this species
was present nearly everywhere along the Medi-
terranean shores. However, it was studied mainly
in and around the large seaports, in connexion with
epidemics of dengue fever and, later on, in the imme-
diate vicinity of airports, pursuant to the regulations
of the international quarantine on yellow fever. It
may be assumed that A. aegypti populations have
been rather dense in the past, particularly in Por-
tugal, Spain, Greece and the North African coun-
tries, if one refers to the high prevalence of dengue
fever there in the early 1890s. Kumm (1931) and,
more recently, Foote & Cook (1959) have listed some
places where A. aegypti has been recorded, as fol-
lows: Corsica, Crete, Cyprus, France, Greece,
Israel, Italy, Portugal, Sardinia, Spain, Syria, Tur-
key and Yugoslavia in Europe and the Middle East,
and Algeria, Egypt, Libya, Morocco and Tunisia
in North Africa.

In Morocco, A. aegypti was present everywhere
along the Mediterranean Sea (Marin, 1957), but
the last collections of this species made in that
country originated from Casablanca and Sale, on
the Atlantic coast, and from a locality east of Marra-
kesh (Gaud, 1953a). No specimen of this species
has been found in Morocco since 1949. It was widely
distributed in Algeria along the coast (Senevet &
Prunelle, 1928), very common in the cities of Algiers,
Oran and Bone (Senevet & Andarelli, 1954), and
was found as far south as Chardaia (Bacque &
Kieffer, 1923); between 1954 and 1958, no specimen
was identified by the entomological laboratory in
Algeria out of 10 000 adults and 30 000 larvae
collected in the country (Senevet et al., 1958). How-
ever, a few larvae and adults were found in Algiers
in October 1958 (Sevenet et al., 1958) and again in

1 Entomologist, WHO Regional Office for Europe,
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1961 (Senevet & Andarelli, 1961); these were the last
records.

In Tunisia, the species was widespread in all the
coastal towns in a very high density (Callot, 1938),
but the last survey revealed only two specimens in
Gabes (Sevenet & Andarelli, 1961). A. aegypti was
also present on the island of Djerba (Weiss, 1911).
It was very abundant in Egypt, especially in localities
close to railways or navigable waterways, and it was
a real nuisance in Alexandria and Cairo (Kirkpat-
rick, 1925). It was not found, however, in the Sinai
Peninsula (Abdel-Amak, 1956). It used to be of
importance as a vector of dengue fever in Israel
(Saliternik, 1958), but it disappeared completely
around 1950. In Syria, the last survey undertaken
also failed to reveal the presence of this species.

It was indeed present in Turkey, around the Medi-
terranean coast 2 and is listed as existing in this area
as well as along the western part of the Black Sea
(Parrish, 1959), but no specimens of the species were
found during entomological studies conducted by
myself in that country between 1959 and 1962. It
has been a widespread species in Greece; the pan-
demic of dengue fever in 1928 testifies to its wide
distribution and density in that country. It was also
recorded in Crete (Langeron, 1925) and from Corfu
(Stephanides, 1937). It was apparently absent from
Macedonia (Joyeux, 1918; Waterston, 1918), and
was not found along the Adriatic coast of Albania
(Joyeux, 1920). It was very common on the Italian
mainland (as evidenced by the outbreak of dengue
fever in 1890), Sicily and Sardinia, from all of which
places it has disappeared (Aitken, 1954; Mariani,
1956), as well as from the Adriatic coast of Yugo-
slavia.3 The species was abundant in Corsica (Lange-
ron, 1925; Brumpt, 1949) but was no longer found in
recent surveys (Aitken, 1954). In France, it was
found in Marseilles (Aubert & Guerin, 1908; Sautet,
1938), Hyeres (Lesne, 1928) and Cannes (Brumpt,

2 Personal communication from C. Gokberk (1958).
3 Personal communication from V. Zivkovic (1959).
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1949). The species was widely distributed in Spain,
where it was recorded from the provinces of Barce-
lona, Tarragona, Alicante, Murcia, Granada, Ma-
laga, Cadiz, Sevilla, Badajoz, Caceres and C6rdoba,
as well as from Gibraltar (Gil Collado, 1930)
and the Balearic Islands (Viamonte & Ramirez,
1945).

In Portugal, the species was reported from the
P6rto district in the north (Braga, 1931) to the
southern provinces (Cambournac, 1944), including
Lisbon (Lobo da Costa et al., 1956).

A. aegypti has been found in almost every poten-
tial domestic breeding-place, always associated with
the presence of man, and has been considered as an
urban mosquito mainly because it has been reported
from sites located in or close to cities. It has been
recorded from all types of domestic containers, in
clear drinking-water stored in various types of
receptacles (Hadjinicolau, 1953) and in soapy wash-
ing water, in latrines (Clavero, 1956); frequent in
wells and cisterns, it has been found in tree-holes
(Marin, 1957), in borrow-pits (Kirkpatrick, 1925)
and even in fonts in some churches of Corsica
(Brumpt, 1949).

DENSITY AND SEASONAL PREVALENCE

No density studies appear to have been made in
the Mediterranean area; the only available data
simply state whether the species was extremely
abundant, frequent or scarce.

It is much the same with seasonal prevalence,
although some records have been kept. In Egypt
(Kirkpatrick, 1925) the species was able to maintain
itself during the winter and was found in houses
throughout the year. In Spain (Clavero, 1946)
A. aegypti was extremely abundant on the coast in
summer and autumn and could be found until the
end of December. In northern Morocco, although
larvae could be collected at the end of spring, the
peak was between October and December (Marin,
1957); in the Rif mountains, where tree-hole breed-
ing-places were numerous, larvae and adults could
be found throughout the whole summer. In Algeria,
the species was mostly recorded at the end of the
summer and during early autumn (Sevenet & An-
darelli, 1954). In all the cases recorded it does not
appear that the build-up and the decline of A. aegypti
populations may be linked with climatic factors but,
once again, it must be stated that no real study has
ever been made of the seasonal prevalence of the
species.

FACTORS RESPONSIBLE FOR DISAPPEARANCE

OF SPECIES

No control operations directed towards the
elimination of A. aegypti have been undertaken in
the Mediterranean area, but two main causes are
probably responsible for the disappearance of the
species:

(1) The development of urbanization with the
corresponding improvement in hygiene, especially
in the water-supply organizations; the expansion
of closed water pipelines has been, for example,
considered as the major cause of the elimination
of A. aegypti from Israel (Saliternik, 1958).

(2) The wide extension of malaria control opera-
tions using residual insecticides, especially DDT.
This is the case in Portugal, Spain, Italy (including
Sicily and Sardinia), Greece, Turkey and Syria. It is
a well-established fact after several years of house
spraying, such as the ERLAAS campaign in Sardinia
(Logan et al., 1953) or the nation-wide campaign in
Greece (Hadjinicolau, 1953). Although one must
be cautious in making such a statement, most authors
consider that A. aegypti has been eradicated at least
from the northern part of the Mediterranean area.

It must, however, be m-mntioned that there seems
to have been a natural extinction of the species,
even in the absence of any organized antimalaria
campaign. For example, in Algeria and in Morocco,
Gaud (1953b) states that there was a spontaneous
disappearance of A. aegypti between 1944 and 1946,
before any chlorinated insecticides were used in
house treatment. Furthermore, in this case, it cannot
be stated that this disappearance resulted from a
marked improvement in urban hygiene.

REINTRODUCTION

"If, however, as is by no means unlikely in the
not very distant future, the whole of Africa should be
linked up by aerial transport, rendering the journey
from, say, West Africa to Egypt a matter of days
instead of weeks, the very strictest quarantine regula-
tions will be essential." These prophetic words were
written by Kirkpatrick in 1925; it is no longer a
matter of days but a matter of hours, and the pos-
sibility of reintroduction of A. aegypti has become
greater. Potential breeding-sites exist along the
whole of the Mediterranean Sea and, in most
countries, malaria eradication has been achieved
and residual insecticides are no longer used. It is
essential that quarantine measures be applied
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strictly, particularly in seaports and asirports situated
in areas where the species is still present. It is also
important that, in seaports and airports of the
Mediterranean area, ecological observations should
be made to determine whether the species could

establish itself and then spread. Outbreaks of dengue
fever are still a possibility in southern Europe, and
the recent epidemic in the Sudan (Omran, 1960)
could have spread over Egypt and, from there, over
the Mediterranean basin.
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