
THE YELLOW FEVER VECTOR SITUATION WITH REFERENCE
TO ENTEBBE AIRPORT *

The present note, while dealing specifically with the yellow fever vector
situation in Entebbe, may well have close reference to other airports in
Africa. It attempts to point out the difficulties which may present them-
selves to governments when deciding action under the present International
Sanitary Regulations to reduce the inconvenience attendant on the enforce-
ment of quarantine regulations while still maintaining efficient barriers
against the spread of yellow fever by air transport.

The northern coastline of Lake Victoria is very irregular, as it represents
the drowning of an ancient river system. Each bay of the real coastline is
choked with marsh, which is the breeding-place of various species of
Taeniorhynchus. The areas are very large and are probably susceptible of
control only at large financial outlay.

The main species biting man are three: Taeniorhynchus (Coquillettidia)
fuscopennatus Theo., T. (Mansonioides) africanus Theo., and T. (M.)
uniformis Theo. The first is much the most common, though T. (M.)
africanus is also very abundant at certain times. These mosquitos are by far
the most conspicuous species biting man in Entebbe.

Evidence of the importance of Taeniorhynchus sp. as yellow fever vectors
may be summarized as follows:

Laboratory studies. T. (M.) africanus was found capable of acting as
a yellow fever vector by bite in the laboratory.' T. (M.) uniformis was
found to be able to retain yellow fever virus for considerable periods in
its body, but appeared to be unable to transfer the virus by bite after extrinsic
incubation periods of from 14 to 21 days.2 No species of the other Ethiopian
subgenus of Taeniorhynchus, Coquillettidia, are recorded as having been
tested in the laboratory in Africa, but A. J. Haddow informs me that
T. (C.) fuscopennatus failed to transmit in early experiments at Entebbe.
The South American Taeniorhynchus sp. which have been investigated appear
to behave similarly to T. (M.) uniformis; the amount of virus recoverable
from mosquitos was sometimes considerable, but they failed to transmit by
bite.

Field evidence. There is no record of any species of Taeniorhynchus
having been found to harbour yellow fever virus in the field, despite the many
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thousands of Taeniorhynchus sp. which have been inoculated into animals
at Entebbe alone; but virus has been isolated on only a few occasions even
from the classical vector, Aedes aegypti, or from Aides simpsoni, probably
the most important vector to man in East Africa. More significant, perhaps,
is that during the episode of active virus transmission in the forest in Bwamba,
Uganda, in 1948, no virus was isolated from 455 Taeniorhynchus (Coquil-
lettidia) sp. or from 2,428 Taeniorhynchus (Mansonioides) sp. (mostly
T. (M.) africanus) at the same time, in the same area, and by the same methods
as it was four times isolated from 2,040 Aides (Stegomyia) africanus.
Despite the wide distribution of T. (M.) africanus in Africa and its abun-
dance as a species biting man, often in areas where yellow fever virus is
known to occur,- it has never been seriously suspected in the field.

Besides T. (M.) africanus, various other African mosquitos have been
incriminated as yellow fever vectors by bite in the laboratory, and among
those so incriminated are representatives of three different genera and three
different subgenera within the genus Aides. It is likely that the capability
to transmit yellow fever virus under such conditions is widely, although
sporadically, distributed among the mosquitos. Thus it is possible, were
studies extended, that other common man-biting mosquito species would be
found to stand in the same position as T. (M.) africanus.

Besides the Taeniorhynchus species discussed above, which have been
treated in some detail because of their abundance and conspicuousness in
Entebbe, there are also in the area all the three proven African field vectors

Aides (Stegomyia) aegypti L., A. (S.) simpsoni Theo. and A. (S.)
africanus Theo. The situation in Entebbe with regard to these species has
been discussed by Gillett,3 who has had a very long experience of the area,
dating from before the institution of the yellow fever control scheme in 1941.
Essentially, both A. aegypti and A. simpsoni occur, or would occur were
control discontinued, as domestic or peri-domestic mosquitos, but only
A. aegypti is found attacking man. Although A. simpsoni feeds avidly on
man in certain parts of East Africa, such as Bwamba and Karamoja in
Uganda and Taveta in Kenya, Gillett adduces considerable evidence that
over much of Uganda it is not a man-biting species. Aides (S.) africanus
occurs in all the small forest patches of the Entebbe peninsula, where,
furthermore, the wild monkey population shows a high incidence of immu-
nity to yellow fever virus.

In a situation of this sort, within the yellow fever endemic zone, the
declaration of the airport as a sanitary one under Article 20. 3 (b) of the
International Sanitary Regulations 4 entails that the airport " shall be
freed from mosquitos by systematically destroying them in their larval and
adult stages within the perimeter of the airport, and within a protective area
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extending for a distance of four hundred metres around that perimeter".
Such an operation at Entebbe would involve a great expenditure of effort
against mosquitos in all probability of no importance at all in the transmis-
sion of yellow fever. It might in any case be only in the nature of a lip
service to the Regulations, as the breeding-places are probably so extensive
that the treatment of the area within 400 metres' radius of the airport, even
though close to it, might have but little effect on the numbers of Taenio-
rhynchus present there.

On the other hand, action is open to the health administration, under
Article 70. 2 of the Regulations, to apply for the notification of the airport
as outside the yellow fever endemic zone if " the Aides aegypti index has
continuously remained for a period of one year below one per cent."
Although in Entebbe, where A. simpsoni appears not to bite man, this course
would seem to be a safe one, it may well be dangerous in other parts of
Africa.

The logical answer to a problem of this sort would appear to be the
introduction of a regulation which would allow the neglect, as far as yellow
fever is concerned, of mosquito species to which suspicion has not attached
in the field-thus allowing the laboratory transmission of yellow fever virus
by T. (M.) africanus and some other species to be ignored-and the exten-
sion of Article 70 to include, besides A. aegypti, at least A. simpsoni and
A. africanus and perhaps other species of the subgenus Stegomyia as well.

THE YELLOW FEVER SITUATION IN THE BECHUANALAND
PROTECTORATE *

The Bechuanaland Protectorate is 275,000 square miles (approximately
712,000 km2) in extent with a population of 295,000 (i.e., about 1 per square
mile or 2.4 per km2), of which only 2,200 are Europeans. The distribution
of the population is very uneven, most of the people living in the eastern and
north-western parts of the territory. The southern, central, and western
parts constitute the Kalahari Desert, which is not really desert in the gener-
ally accepted sense of the word, but consists of vast expanses of undulating
sand belts with outcrops of limestone here and there. Large areas are
wooded, like park-lands, studded with camel-thorn and other indigenous
trees. The grasses are often excellent in this area. The climate is mainly
subtropical, but the average rainfall is only 20 inches (approximately 50 cm).

In June and July 1949, approximately 450 blood specimens were collected
from the inhabitants of the villages bordering on the Okavango swamps in
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