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A simplified membrane technique for feeding blackflies
(Diptera: Simuliidae) on blood in the laboratory

JOSEPH E. MOKRY 1

Abstract

In order to overcome the difficulties of colonizing
Simuliidae in the laboratory, a membrane system has
been developed which was successfully used to feed
Simulium vittatum and S. verecundum on out-dated
human whole blood. Thirty-seven (41.1 %) of 90
S. vittatum and 4 (8.6 %) of46 S. verecundum took
blood meals in 6 trials. The membrane system was also
shown to be more effective and consistent in providing
blood meals compared with the use of laboratory
animals.

Current research on the biology and vector capa-
bilities of various species of Simuliidae is hampered
by the consistent failure of attempts to colonize
them. Much emphasis is being placed on solving
problems concerned with getting flies to mate,
blood-feed, and oviposit in the laboratory. Mem-
brane techniques have been used in feeding adult
blackflies-e.g., by McMahon (7)-and the present
work describes a simplified and effective technique
for this purpose.

Materials and methods
Adult blackflies were obtained by collecting eggs

of Simulium verecundum Stone and Jamnback and
S. vittatum Zetterstedt in the field and rearing the
larvae in aerated aquaria. Emerging adults were kept
in cloth cages (1) and given 5%/ sucrose solution
daily. Females used in feeding trials were aspirated
into 76 x 25 mm gauze-covered shell vials. Black
paper was taped around the vial to induce the flies
(which are photopositive) to gather at the gauze.
The feeding apparatus (Fig. 1) consisted of four

inverted 500-ml plastic bottles through which 40°C
tap water was circulated to maintain the membrane
temperature at 37°C. A 76 x 25 mm shell vial, which
served as the blood reservoir, was inserted through a
hole cut in the cap of each bottle. With the bottles in
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an upright position out-dated human whole blood
heated to 38 °C and containing 10-4 mol/litre of
adenosine diphosphate (2) was poured into the
reservoir vials, leaving a 1-2-mm air space. Each vial
was then covered with a tightly stretched latex
membrane (3) held in place with a rubber band. The
bottles were then inverted and secured in an adjust-
able wooden rack. For feeding trials the bottles were
lowered until the membranes made firm contact with
the gauze covers of the vials containing the flies. The
water temperature in each bottle was monitored with
an electric sensing device to ensure that conditions
remained constant and uniform.

In most cases 3 females of each species were
placed in each feeding vial and 24 flies were used for
each trial. Six trials each lasting 1 h were conducted
with a total of 136 flies.

Results and discussion

Thirty-seven of 90 S. vittatum (41.1%4) and 4 of
46 S. verecundum (8.6%.) were successfully fed by
means of this membrane system. S. verecundum is
not considered to be a pest of man (4) and, perhaps
being a more specific feeder, it may have found
human blood unappealing. Though S. vittatum also
bites man only occasionally (5), it fed much more
readily through the membrane, perhaps being more
catholic in its tastes than S. verecundum. Results for
S. vittatum showed that 33-50o/o of the flies in each
vial fed. Direct examination of the spermathecae of
all females of both species, engorged or not, showed
that none had mated prior to feeding in spite of the
fact that in some cases the flies had been kept in
cages with males for as long as 5 days. The absence
of mating, therefore-at least in the case of S. vitta-
tumr-does not seem to deter many flies from blood-
feeding.
The age of the flies had some effect on feeding

rates. Preliminary results showed that females of
S. vittatum fed while only 1-2 hours old, though less
readily than flies 3-5 days old (37%/ and 50%/,
respectively). It is of interest at this point to note
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Fig. 1. Assembled feeding apparatus: A, blood reservoir; B, feeding vials; C, tem
perature probe; D, 500-mI plastic bottles.

that S. vittatum is an autogenous species and that a
5-day-old female may have fully developed ovaries
without having had a blood meal. Future research
will examine the effect of blood-feeding in the first
5 days on the number of eggs laid by this species. A
blood meal during this period may increase the
number of eggs laid in the first (autogenous) batch
or eliminate the need for another feeding to develop
mature eggs in a second batch. In either case this
would greatly enhance the value of this species for
colonization studies.
A membrane feeding system seems to yield better

and more consistent results than other feeding sys-
tems do. Previous experiments in this laboratory,
with the ear of a rabbit as a blood-meal source, as
described by Wenk (6), demonstrated less frequent
and more erratic feeding on the part of S. verecun-
dum, S. vittatum, S. decorum, S. tuberosum, and
S. venustum, although S. vittatum fed more readily
than the others did (21%Y., 29/140) (J. E. Mokry &
P.. Wenk, unpublished data, 1975). McMahon (7)
found S. damnosum more willing to feed through a
chick-skin membrane than on an anaesthetized
chimpanzee.
Apart from providing blood-fed females for

laboratory colonization experiments, a membrane
blood-feeding system could also be used to deter-
mine potential vectors of human parasites, such as
Onchocerca volvulus, by means of specially prepared
blood containing microfilariae. This technique has
already been used successfully for experimentally
infecting species of Culicoides, which are known
vectors of Onchocerca cervicalis (8).
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