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Simuliidae and their Relation to Onchocerciasis
in the Sudan

by D. J. LEWTS, Scientific Staff, Medical Research Council, London, England
(formerly Entomologist, Sudan Ministry of Health)

Twenty-one species and two " forms " of Simuliidae occur in the Sudan,a
but only three are known to molest man in that country-namely, Simulium
damnosum Theobald, S. dentulosum Roubaud and S. griseicolle Becker.
S. dentulosum causes annoyance in one area near the Uganda border
without, apparently, actually biting. The other two are the only predomi-
nantly riverain, as opposed to stream-breeding, species. S. griseicolle,
although an important pest in the north, appears to have no relation to
human onchocerciasis in the south. This note deals mainly with S. dam-
nosum, the vector of Onchocerca volvulus, but also includes a short section
on S. griseicolle in case this species should prove to have any relation to
onchocerciasis. Onchocerciasis has been studied in the Sudan mainly by
Bloss, Bryant, Kirk and Woodman. Their work is reported in papers
cited by Kirkb and Lewis.c

In the Sudan, onchocerciasis mainly affects a sparsely-populated area
in which the land is not suitable for much economic development. S. dam-
nosum breeds in several rivers of considerable size, the largest having a
maximum daily flow of 50 million cubic metres of water. Radical control
may prove to be impracticable, and the main object of entomological
research has been to study the biology of the vector in order to be able to
utilize whatever protective measures are practicable. The possibilities of
study are limited by the vast size of the country and by the existence of
many other entomological problems.

Simulium damnosum. The Simulium country of the Sudan, and of the
adjacent territory to the south-east, forms a crescent-shaped area around the
head of the Nile Valley, with a long northward extension down the Blue and
main Niles. S. damnosum is widely distributed along several rivers and
is found as far north as the Second Cataract of the Nile, near the Egyp-
tian frontier. The main onchocerciasis area is in the south, possibly
because the climate is less hot and arid than in the north. In the extreme
south the streams are too small to harbour many S. damnosum. After the
streams leave this fertile area they coalesce to form rivers, which provide
important breeding places for this fly in the rather dry unproductive tsetse-
infested country with poor soil. Further north, in the great cattle-rearing
plains, the rivers cease to breed S. damnosum. In the northern Sudan this
species is a pest chiefly in rocky desert country. Its distribution in the Sudan
is therefore in a sense fortunate since, although a serious pest, it only affects
the relatively unimportant areas.

a Lewis, D. J. (1956) Bull. Soc. Ent. Egypte, 40, 109
b Kirk, R. (1947) Ann. trop. Med. Parasit., 41, 357
c Lewis, D. J. (1952) Bull. ent. Res., 43, 597

575c



NOTES

It is unknown in large desert areas with only temporary watercourses,
and in the swampy Sudd region, and is, surprisingly, absent from the Fola
Rapids of the Nile near the Uganda border and from the mouth of the
Aswa in the same region.

This species is abundant only in the neighbourhood of rapids but it often
breeds in water with a placid unbroken surface. It can therefore extend over
a very wide area, thus making extermination impracticable.

At Mvolo, where S. damnosum is abundant, pupae are easily found but
seldom in sufficient quantity to account for the numbers of adults. It is
supposed that many pupae are attached to inaccessible rock surfaces in
deep water beneath the rapids.

S. damnosum appears to be structurally adapted to breeding in a strong
current of water. It has stronger and more flexible mouth-brush rays,
stouter pupal respiratory filaments and a more protective cocoon than have
species found in slowly-flowing water in the Sudan.

In badly infested places S. damnosum can be so abundant that adults
bite at the rate of over 200 an hour. In many places, such as Khartoum, the
flies are only found in small numbers, and in such places as Yei adults are
not seen although a few pupae show that the species is present.

The main breeding seasons in the southern and northern Sudan are at
opposite times of the year. In the south the rainy season, when the rivers
are in flood, is the principal breeding period, and in the dry season breeding
ceases except at a few isolated points. In the north S. damnosum disappears
in the rains when the Nile is very muddy but is seen in the dry season till
about April, when the very hot weather is believed to kill the adults.

Range offlight. S. damnosum is often common more than 20 kilometres
from rivers, but it is difficult to obtain satisfactory flight records in the
south owing to the presence of tributaries. It undoubtedly flies a long way,
as in Uganda.

Food. All females probably feed on plant juices. In all those caught
while biting and later dissected the oesophageal diverticulum contained a
clear fluid, and plant sugars were detected in several samples analysed.

Biting habits. On this subject one may mention a striking feature which
is of practical value-namely, the fly's marked reluctance to bite in mode-
rately shady, partly open, buildings.

Haunts. S. damnosum may be found in forests, in open desert or on the
tops of bare rocky hills. In the dry season its range is greatly restricted and
it tends to be confined to patches of vegetation.

Length of life. Adults of S. damnosum suddenly became common at
Nvolo in 1948, on the day that the local river began to flow for the first time
for 14 weeks. It seemed conceivable that adults had been living in rocky
clefts in the river bed, but there was no real evidence for this or any other
explanation of how the insect had survived the dry season.

S. damnosum is commonly attacked by various nematodes, by a hy-
menopterous planidium larva and by other parasites.
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S. damnosum is the only common man-biting species in the infected areas,
and has for many years been regarded as the vector. 0. volvulus develops
in it readily in the laboratory. The disease is only known over part of the
range of S. damnosum, and it may be that in the northern, desert climate the
flies do not live long enough to transmit the parasite.

In the onchocerciasis area the infection rate in the fly varies consider-
ably from day to day, possibly owing to changes in the proportion of young
flies in the population, and is sometimes very high. On one occasion
thirty flies were collected at Mvolo between 6 a.m. and 1 p.m.; 40% of these
were found to be infected with Onchocerca, 10% having worms in the head.
From the biting rate noted at the time it was estimated that a man might
be infected at the rate of one worm every three minutes if all the parasites
in the fly's head were to enter his body.

The main season of transmission is during the rains, when S. damnosum
is abundant and also widely distributed. There is some evidence that in the
dry season the infection rate is low in the comparatively few flies that
remain, possibly owing to the effect of the dry weather on the longevity of
the fly.

Simulium griseicolle. This species is not known to have any relation
to human onchocerciasis but it does occur in onchocerciasis areas and is
an important pest outside them to the north.

It is widely distributed in the Sudan but the adults are seldom noticed
except near and north of Khartoum. In the Dongola area, towards the
northern limit of its range, S. griseicolle breeds in vast numbers, and count-
less millions are to be seen flying about.

The larvae occur in rivers and not in streams. At Khartoum a few have
been collected in a plankton net trailing in the slowly moving water of the
Blue Nile.

. The time of emergence has been studied with regard to the possibility of
using oil to kill the emerging adults. Bunches of sedge bearing pupae were
placed in a wire cage in a plankton net moored in the Blue Nile at Wad
Medani, so that the fresh adults were trapped in a bag attached to the net.
It was found that most adults emerged by day, mainly during two periods
in the forenoon and afternoon.

This species is well suited for the study of flight range, breeding as it does
in large numbers in the Nile where it flows without tributaries through
desert. Adults have been found at Umm Inderaba, over 80 kilometres from
their probable breeding place.

S. griseicolle attacks turkeys and other birds and often kills them.
Probably only a small proportion of the flies molest man, but this means a
large number in Dongola, where the insect has been known as a pest for
some 130 years.
A variety of S. griseicolle occurs in the south, where it is confined to a

single river.

Regional variations in biting habits. Some simuliids are known to bite
man in certain parts of their range and not in others. For instance, S. adersi,
S. bovis and S. nigritarsis, reported to bite man in some countries, are not
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found to do so in the Sudan. Wanson, d for instance, records a place in the
Belgian Congo where the notorious S. damnosum does not bite. Some
localities of this species in the Sudan are as far as 1960 kilometres apart, yet
it seems to be equally aggressive wherever it is sufficiently prevalent to be
noticed. Adults are not always seen, however, in some places where pupae
are few, and sometimes they are not seen in the dry season away from
vegetation. S. griseicolle is not known to bite man in the southern Sudan
but is an important pest in the north. It may be that its habits are intrin-
sically the same in both areas and that it primarily attacks birds and that a
minute fraction of its numbers will bite man. In the north they may perhaps
be stimulated to probe and bite by the extreme dryness of the desert climate,
which seems to induce a number of Hemiptera to do so.

It may not always be easy to compare the intrinsic biting habits of the
same species in different areas and it is sometimes necessary to take into
account the numbers present (very large, moderate or very small), the
season and weather, the amount of vegetation and the time that can be
devoted to observations.

dWanson, M. (1950) Ann. Soc. belge Med. trop., 30, 667

Les simulies et l'onchocercose en Somalie
par le Dr SALVATORE ZURETrrI, Inspecteur de la Sante,
Administration italienne de la Somalie, Mogadiscio, Somalie

En Somalie, parmi les facteurs ecologiques necessaires au developpement
des simulies, il importe de considerer principalement l'hydrographie et la
flore. L'hydrographie est determinee par l'ouebi Chebeli et le Djouba et par
les pluies saisonnieres.

De la frontiere ethiopienne 'a un point situe au-dela de l'agglomeration
de Genale, l'ouebi Chebeli est encastre entre des berges plus ou moins
hautes. Son lit est terreux, les affleurements du sol rocheux somali y sont
rares et il est depourvu de .vegetation aquatique. Apres Genale, il chemine
en partie au niveau du sol, se transforme en marecages et va se perdre dans
le territoire des Ballis. L'absence de vegetation et de rochers ainsi que
l'irregularite de son debit (l'ouebi est compl6tement a sec pendant plusieurs
mois de l'annee) le rendent impropre, dans l'ensemble, au developpement des
simulies pour autant que l'on connaisse leur cycle biologique. La turbidite
des eaux et la teneur elevee en sels, notamment au debut de la crue, sont
egalement des facteurs peu favorables. I1 en est de meme pour le cours
superieur du Djouba jusqu'a Bardera, avec cette difference que le Djouba
n'est jamais completement a sec. Les de'bordements naturels de ces deux
cours d'eau, surtout ceux du Djouba, et les inondations provoquees s'e6ten-
dent sur des zones assez vastes qui sont mises en culture a mesure que les
eaux se retirent.

Les regions inondees se recouvrent d'une abondante vegetation herbacee
qui, avec celle qui se forme le long des canaux d'irrigation dans les agglo-
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