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Abstract

Cnephia mutata was successfully induced to com-
plete two entire generations in the laboratory.
Owing to its triploid condition, this simuliid is par-
thenogenetic and mature eggs may be dissected from
the ovaries, thus eliminating both mating and ovi-
position. C. mutata in Newfoundland is also auto-
genous, making blood-feeding unnecessary. Progress
towards colonization of this species is reviewed.

The establishment of a laboratory colony of a
simuliid species has been given increasing priority
in recent years as a result of the Onchocerciasis
Control Programme sponsored by the World Health
Organization in West Africa (1). Progress in coloniz-
ing African species of Simulium, including vector
,species, has been well reviewed by Raybould &
Grunewald (2). It is, however, recognized that the
colonization of even temperate climate species will
aid in the overall understanding of the biology of
these biting flies.

In Canada, Cnephia mutata was believed to be a
blackfly worth studying in respect of colonization
because it is known to occur in triploid popu-
lations (3) and mating is therefore unnecessary. In
Newfoundland at least, C. mutata is autogenous for
the first gonotrophic cycle, although it is a severe
biting pest in parts of Canada as well as in New-
foundland (J. E. Mokry, unpublished data).

C. mutata is also the primary host of a cyto-
plasmic polyhedrosis virus (CPV) (4). The establish-
ment of a laboratory colony of this blackfly will
therefore aid in evaluating the biological control
potential of this virus.

Materials and methods
Large numbers of ovipositing C. mutata were net-

ted at a lake outlet and transported to the laboratory
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in 300-ml glass dishes. About 100 ml of water was
added to each dish, which induced many flies to
oviposit. Eggs collected were washed in distilled
water and stored in Petri dishes or screw-top vials
until the larvae emerged. Larvae were reared at 90C
in 5-litre cylinders or 250-ml glass dishes (5) by
aerating the water with air stones, which provided
both a strong current and a high oxygen concen-
tration suitable for the larvae. Ten millilitres of
5-g/l Tetramin fish food were added daily as food
and the water was changed every second day.
Emerged adults were collected daily and put in

4-dram plastic vials. The vials had a sponge bottom,
which was moistened slightly every 3 days to
protect the flies from desiccation. In addition, a cot-
ton wick soaked in sucrose solution was provided
through a hole in the gauze top of each vial to serve
as a carbohydrate source; it was moistened as
required. Several attempts were made to feed females
with blood from an artificial membrane device (6).

If, after 8 days, females had failed to oviposit on
the sponge bottom of the vials, they were put in
1-dram vials with a little water and snaken vigor-
ously, a method that has been highly successful in
inducing oviposition in Simulium vittatum, S. venus-
tum, and S. verecundum (J. E. Mokry, unpublished
data). Females that did not respond to shaking
were anaesthetized and their ovaries dissected. Egg
batches were stored on filter paper strips in indivi-
dual glass vials. The larvae were then reared as
described above.

Results and discussion
Field-collected ovipositing C. mutata laid eggs

readily in the laboratory, whereas second-generation
laboratory-reared females were very reluctant to
oviposit. Of 45 second-generation females collected,
only four oviposited on the sponge bottom of the
vial, laying an average of 66 eggs per female
(range 26-100). As no females oviposited when
shaken in waterfilled vials, the remaining 41 females
were dissected, revealing an average of 196 eggs per
female (range 165-260).
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Only one of the 45 egg batches failed to develop
at least to the eye-spot and egg-burster stage; this
was an oviposited batch of 100 eggs. Most (37) of
the remaining egg batches eventually became con-
taminated with and were overrun by fungus in spite
of frequent applications of a penicillin/streptomycin/
amphotericin B solution. Although the fungus infec-
tions did not appear to affect the developed eggs in
any way, the thick mat of mycelium prevented most
larvae from emerging successfully. Most larvae (F2)
did emerge from the remaining 7 batches (3 ovi-
posited, 4 dissected) and in most cases reached the
third instar before succumbing to procedural errors
in the rearing process. Among the correctable mis-
takes made were overfeeding and inadequate water
changes, which led to the development of fungus
mats and a buildup of toxins (7), and the fact that
the filter paper strips that held the second generation
eggs were put directly into the rearing apparatus.
The disintegration of the strips released paper fibres
which continually became tangled in the head fans
of the larvae.

These studies also support Bailey's suggestion (4)
that the CPV is transovarially transmitted, since a
number of F1 larvae were observed to be infected
and subsequently died. C. mutata larvae are highly
sensitive to temperature and experience has shown
9-10°C to be the most suitable temperature for
rearing. At these temperatures the development time
from egg to adult averages 12 weeks.

In spite of the difficulties of rearing the larval
stages of C. mutata, this species remains an excellent
choice for colonization because it offers several
unique advantages. First, all adults obtained are
females, thereby doubling the reproductive potential
of the adult population. Second, all females are
apparently triploid, which is equivalent to a ' mat-
ing rate' of 100%; all females are therefore fertile.
Third, all females so far examined have been auto-
genous; again, this is equivalent to 100% blood-
feeding. Fourth, it is unnecessary to discount females
that do not oviposit naturally in the laboratory, since
eggs dissected from gravid females did not obviously
differ in development from those oviposited.

Some of the problems associated with larval rear-
ing can be successfully reduced or eliminated. Indi-
vidual egg batches are currently being reared in
isolation to avoid cross contamination of larvae
with the CPV. Following this procedure, it should
be possible to eliminate the virus from the labora-
tory colony within one or two generations. In
addition, larvae are now being reared in an appar-
atus incorporating a magnetic stir bar device (8)
that allows water to be changed with a minimum of
difficulty. Fungal contamination of the eggs has
been largely overcome by the application of more
stringent conditions during dissection. These modifi-
cations have had encouraging results on the current
series of experiments, which are likely to result in
the successful establishment of a laboratory colony
of C. mutata.

ACKNOWLEDGEMENTS

The author gratefully acknowledges the useful discus-
sions with Dr Murray Colbo which added materially to
this manuscript. This research was supported by grants
to the Research Unit on Vector Pathology from the
National Research Council of Canada and the Inter-
national Development Research Centre, Ottawa, Canada.

REFERENCES

1. WHO Technical Report Series, No. 597, 1976.
2. RAYBOULD, J. N. & GRUNEWALD, J. Tropenmedizin

und Parasitologie, 26: 155-168 (1975).
3. BAsRuR, V. R. & RoTHFELs, K. H. Canadian journal

of zoology, 37: 571-589 (1959).
4. BAILEY, C. H. ET AL. Journal ofinvertebrate pathology,

25: 273-274 (1975).
5. MoKRY, J. E. Canadian journal of zoology, 54:

1647-1663 (1976).
6. MoyRy, J. E. Bulletin of the World Health Organiz-

ation, 53: 127-129 (1976).
7. GRuNEWALD, J. Zeitschrift fur Tropenmedizin und

Parasitologie, 24: 232-249 (1973).
8. COLBO, M. & THOMPSON, B. H. Canadian journal of

zoology, 56 (1978) in press.


