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Anopheles stephensi is one of the ma-
laria vectors of the Oriental region. It
was first described by Liston (1go1), from
India. It is considered an efficient vector
responsible for city malaria in Bombay,
Bangalore and Lucknow, and an im-
portant vector under rural conditions in
western and northwestern India. In some
experimental infections in the laboratory
in India (Roy 1943), the percentages of
mosquitos acquiring sporozoites were 45.4
for Plasmodium vivax and 37.3 for Plas-
modium falciparum. Infection in nature
ranged from 0.2 to 2.6 percent for sporo-
zoites (Boyd 1949).

Within the Oriental Region the dis-

tribution of A. stephensi lies in India,
Pakistan, Burma, and China and, outside
this region, it was recorded in the Baluch-
istan, Iran, Iraq and the Eastern region
of Saudi Arabia near the Persian Gulf.

Another variety or subspecies of this
species was described by Sweet and Rao
(1937) in Marikanave, India, under the
name A. stephensi mysorensis. Although
the two forms are apparently indistin-
guishable in the larval and the adult
stages, Afridi ez al. (1958) were able to
distinguish the subspecies mysorensis from
typical stephensi by means of egg measure-
ments. A. mysorensis is considered less
hardy than the type form and has more
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zoophilic tendencies and hence is less
important as a malaria vector.

In Egypt this species has never been
recorded before.” There is even no hint
in the literature on its possible introduc-
tion from other countries. In his extensive
study on the mosquitos of Egypt, Kirk-
patrick (1925) gave a list of species which
may possibly be found to occur in Egypt
(4. costalis=—gambise was mentioned in
the list and actually invaded Egypt from
Sudan n 1942 & 1950), but no mention
was ever made of A. stephensi.

Late in October 1966, some specimens
of living anopheline larvae were sent to
the Rescarch Institute of Medical Entom-
ology for identification. They were col-
lected from Shokheir, an area near Ras
Ghareb on the Suez Gulf where new oil
fields have been recently discovered. Lar-
vae were found to resemble 4. multicolor
larvae in many respects but differ in the
following characters (Fig. 1):

a. Inner, outer and posterior clypeal
hairs being frayed and not simple.

b. Posterior clypeal hairs just overreach-
ing the bases of the inner clypeal hairs.

¢. No dark spots are present around the
bases of the inner frontal hairs.

Other features of the larvae are the
poorly developed inner shoulder hair (Fig.
2), the undifferentiated metathoracic and
first abdominal palmate hairs (Figs. 3 and
4), the relatively short filaments of the
other abdominal palmate hairs being less
than half the length of the blade (Fig. 5),
and the small rounded anal papillae.

Fortunately a few larvae could be reared
up to the adult stage and when examined
proved to be not 4. multicolor but possess
the following characters which belong to
A. stephensi:

a. Costa with 4 alternating light and
dark spots.

b. Abdominal segments 2~ with scales
on terga but not with laterally projecting
tufts of scales.

c. Femorae and tibiae speckled and the
apical segment of the hind tarsus dark.

d. Female palp somewhat shaggy at
base, apical segment all white-scaled, pre-
apical white band about as broad as the

apical, occupying the tip of segment 3 and
the base of segment 4 and a third narrow
pale band situated between segment 2 and
3. Few white scales are present on the
dorsal surface of segment 3,

A trip to the area was soon made and
other living specimens were collected and
bred to the adult stage. A. stephensi iden-
tification was confirmed, this being not
only the first record of this mosquito in
Egypt but also the first in the African con-
tinent.

Of much interest is the type of breeding
place where A. stephensi larvae were
found. The area is about 1% kilometers
from the Suez Gulf, 35 km. south of Ras
Ghareb, a small town built to accommo-
date workers of oil fields in the area.
Breeding places were found at the peri-
phery of a large salt water pool in the
form of scattered small pits nearly circular,
ranging from 30 to 120 cm. in diameter
and 40 cm. in depth. Salt crystals were
present at the edges of these pits and water
analysis revealed that it contained 18.9
parts inorganic chlorides per thousand
which is about 65 percent sea water.

In India, 4. stephensi breeds in wells,
cisterns, fountains, garden tanks and tubs
and in water contained in all sorts of re-
ceptacles around houses. In rural areas
larvae are found in peols, in stream beds,
margins of .streams, seepages, irrigation
channels and springs. All these places
contain obviously fresh water or at most
slightly brackish water, but the adapta-
tion to breed in water with such degree
of salinity is certainly peculiar. It is in-
teresting to recall that Russell and Mohan
(1963) were able to establish colonies of
A. stephensi (type) in cages with larval
pans containing up to 8o percent sea
water.

Another peculiar adaptation of this
species is its success in breeding in wells,
cisterns and containers which rendered
this species responsible for a severe malaria
epidemic which occurred in 1908 in the
densely crowded city of Bombay (Chris-
tophers, 1949). Covell (1949) also stressed
this point by indicating that in general
there is but little transmission of malaria
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in builtup areas of the Oriental Region
because the great majority of malaria
carrying mosquitoes were unable to adapt
themselves to strictly urban conditions,
but that A. stephenst provided an excep-
tion to this rule, being responsible for a
serious amount of malaria transmission in
some of the most important cities in
peninsular and northwestern India, e.g.,

Bombay, Lucknow, Bangalore and Cal-
cutta,

Outside the Oriental Region A. step-
hensi is a recognized vector in Iraq, Mus-
kat and Bahrein Islands (Hackett, 1949),
and it was responsible for the high en-
demicity of malaria in the Eastern Prov-
ince in Saudi Arabia prior to DDT re-
sidual spraying in 1948 as well as again

| I

Fo. 1.—Head of fourth stage larva of Anopheles stephensi. Fic. 2—Shoulder hairs (right side).

Fi16. 3.—Metathoracic palmate hair.
dominal palmate hair,

Fi6. 4.—First abdominal palmatc hair.

Fic. 5.—Fifth ab-
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after the appearance of its DDT-resistant
strain in 1955 (Zahar, unpublished re-
port). The species was also responsible
for malaria epidemics which occurred in
Iraq and Tran in 1957, leading also to the
discovery of DDT-resistance in both coun-
tries.

The question might now arise whether
A. stephensi is indigenous in the Red Sea
area or could it have been transported
from other countries. The nearest seaport
to the breeding area is Ras Ghareb but it
is a local port and does not receive ships
from foreign countries. Moreover, Saudi
Arabia, which is the nearest country in
which this mosquito exists, is free from
A. stephensi in its western parts and it
is only recorded from the eastern region
near the Persian Gulf. Thus it is not
likely that the mosquito had recently in-
vaded the Red Sea area from abroad but,
more likely, it has established itself for a
long time but did not attract attention
carlier, owing to its existence in areas far
from human activities, When such ac-
tivities were started in the area because
of the discovery of new oil fields, the
mosquito was soon detected. There are
similar instances of the occurrence of
some anopheline mosquitoes in certain
localized areas in Egypt and not else-
where in the country, viz., 4. rupicolus
and A. turkhudi in Sinai (Gad, 1957) and
A. algeriensis in Siwa Oasis in the Libyan
Desert (Gad, 1956).

Since A. stephensi is an efficient malaria
vector, as mentioned above, and since
Shokheir is likely to expand to a town
similar to Ras Ghareb in the near future,
measures have been already taken to pre-
vent malaria transmission in the area.
Larviciding of all breeding places with oil
will be carried out pericdically together
with burning of all shrubs in the vicinity
which might provide shelter for adult
mosquitoes. Blood films of all inhabitants

of the Red Sea Area wil be taken and
malaria positive cases will be given the
radical cure. Moreover, any newcomer to
the area will be examined for malaria
parasites and treated before settling. A
detailed survey of the Red Sea area will
be undertaken in spring 1967.
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