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racher sharpiy. but even with the most

‘-qqut retreatment  (every 3 weeks)
the aver level remained Jps/rommarelv
the same sSghuat shown it 38 hours arter
initai pr,)h&.‘JB At the appiied dosage
of t.w p.oan. of Mate the level or toxi-
cant «did not rise aboveng.Tg p.p.m. duning
the 13-week period. '
picture is apparent with t I
treatment. A sustained accumidation of
the Abate did not occur with re-trelxqpent
at either 3- or 6-week intervals. N

To simulate held pracuices, drums co
taining 17 gallons ot water were tr
with the same quantity of granule
sary to provide a 1.0 p.p.m. afplication
in 30 gailons of water. anticipated,
Abarte concentrations in gdfums containing
17 gailons of water refhained at a higher
level after each geftreatment than those
in 350 gallons,/The difference in Abate
g the two volumes of water
“wich age of treatment but again
no gehincant accumuiative effects were
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ANOPHELES STEPHENSI LISTON IN EGYPT. UAR.

AMIN M. GAD. PuD

Research Instituce of Medical Entomology, Dokki. Cairo. UAR.

Anopheles stephens/ is one of the ma-
laria vectors of the Orientai region. [t
was frst described by Liston (1go1). from
India. It 15 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 Plusmodium vivax and 17.3 for Plus-
modium falciparum. Intccnon in nature
ranged from 0.2 to 2.6 percent for sporo-
zoites (Bovd 1949).

Within the Orientai Region the dis-

tribution of A. szephenst 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 4. stephensi mysorensis. Although
the two forms are apparently indistin-
guishable in the larval and the adult
stages, Arridi er «l. (1938) were able to
distinguish the subspecies mysorensis trom
typical stephensi by means of egg measure-
meats. 4. mysorensis is considered less
hardv than the tvpe torm and has more
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zoophilic tendencies and  hence s less
important as a malaria vector.

In Ezypt this species has never been
recorded bhefore. There is even no hint
in the literature on s possibie introduc-
tion from other ountries. [n '“is extensive
studv on the mosquitos of Egvpr. Kirk-
patnck 1925) gave a list of species which
may possibly be round to occur in Evvn'
(A. costalis=gambige was menti foned
the list and actually invaded Egs from
Sudan in 1042 % 1630}, but no mention
was ever made of .{. szephensi.

Late in October 1a66. some specimens
of living anopheline larvae were sent to
the Research Institute of Medical Eatom-
ology for identfcation. They were col-
lected tfrom Shokheir, an area near Ras
Ghareb on the Suez Gulf where new ail
fields have been recently discovered. Lar-
vae were found to resemble A. multicolor
larvae fn manv respects but differ in the
following characters (Fig. 1):

a. Inner, outer and posterior clypeal
hairs being fraved and not simpie.

b. Posterior clypeal hairs just overreach-
ing the bases of the inner civpeal 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 paimate hairs (Figs. 3 and
4). the relatvely short nlaments or 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 A mumcolor but possess
the following characters which beiong to
A. stephensi:

2. Costa with 4 alternating light and
dark spots.

b. Abdominal segments 2—= with scales
on terga but not with iaterailv projecting
tutts ot scales.

Femorae and tibiae speckled and the

.1pu.Jl 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 1 and a third narrow
pale band situated berwesn segment 2 and
. Few white scales are present on the
darsal surface of segment 3.

A trip to the area was soon made and

other living specimens were collected and
bred ro the adult stage. .{. szepnensi iden-
tincation was confirmed. this being not
only the frst record of this mosquito in
Egvpt but also the first in the African con-
tinent.

Ot much interest is the type ot breeding
place where 4. stephensi larvae were
tound. The area 1s about 1 kilometers
from the Suez Gulf, 35 km. south of Ras
Ghareb. a small town built to accommo-
date workers of oil nelds in the area.
Breeding places were tound at the peri-
pherv ot a large sait water pool in the
form of scattered small pits nearly circular.
ranging from 30 to 120 ¢m. in diameter
and 40 cm. in depth. Salt crystais were
present at the edges of these pits and water
analvsis revealed thar it contained 18.9
parts inorganic chlorides per thousand
which is about 65 percent sea water.

In India. xtephtn;z' breeds in we'ls
usterns. tountains. garden tanks and tubs
and in water contained in all sorts of re-
ceptacles around houses. In rural areas
larvae are found in pools. in stream beds.
margins o[ streams. seepages, irrigation
channels and springs. All these places
contain obviously fresh water or at most
slightlv brackish water. but the adapta-
tion to breed in water with such degree
of salinitv is certainly peculiar. It is in-
teresting to recall that Russell and Mohan
(1903) were able to establish colonies ot

stephenst (type) 1n cages with larval
pans contamning up to 30 percent sea
water.

Another peculiar adaptation or this
species 1s its success 1n breeding in wells,
cisterns and containers which rendered
this species responsible for a severe malaria
epidemic which occurred in 1gu¥ in the
denselv crowded ¢ty or Bombay i Chris-
tophers, 1939). Covell 1 1939) also stressed
this point by indicatng that in general
there is but little transmission of malaria
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in butit-up arcas ot the Grental Rewon
Because the great matonity ot malarna
carrving mosguitoes were unadle to adapt
themsernes to strictiv urban conditions.
but that .{. srephens provided an excep-
non to this rule. being responsible for a
S€riIous amount of Maiaria (ransmission in
some of the mMOSt IMPOTtant cities in
peminsular and porthwestern India, eg.,
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Outside the Oriental Remion . sien-
henst is a recognized vector mm lrag. Mus
kat and Bahreimn [siands ¢ Hackert, 1919,
and it was responsible for the high en-
demicity of malana in the Eastern Prov-
ince 1n Saudi Arabia prior to DDT re-
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after the appearance ot its DDT resistant
strain in 1955 (Zahar, unpublished re-
port). The species was also responsible
for malaria epidemics which occurred in
[raq and Iran in 1957, leading also to the
discovery of DDT resistance in both coun-
tries.

The question might now arise whether
A. stephenst 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 trom
A. stephensi in its western parts and it
is only recorded from the eastern region
near the Persian Gulf. Thus it s not
likely that the mosquito had recently in-
vaded the Red Sea area from abroad but,
more likely, 1t has established itseif for a
long time but did not attract attention
earlier, owing to its existence in areas far
from human activities. When such ac-
tivities were started in the area because
of the discoverv of new oil fields, the
mosquito was soon detected. There are
similar instances of the occurrence ot
some anopheline mosquitoss in certain
localized areas in “Egypt and not else-
where in the country, viz.. 4. ruprcoius
and 4. turkAudi in Sinai (Gad. 1957) and
.. algeriensis in Siwa Oasis in the Libyan
Desert (Gad, 1956).

Since A. stephensi is an ethicient 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 ol
will be carried out periodically 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 wil be given the
radical cure. Moreover. anv newcomer to
the area will be examined for maiaria
parasites and treated berore settling. A
detailed survey of the Red Sea area wail
be undertaken in spring 1g6-.
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