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A Preliminary Study of the Susceptibility of Simulium Larvae
to DDT, y -BHC and Dieldrin *

by G. K. NOAMESI, M.SC., Ph.D., D.A.P. &E., Entomologist-in-charge, Simulium Control Unit,
Ministry of Health, Lawra, Ghana

Materials and methods
Insecticides. The three most commonly used

insecticides today are probably DDT, y-BHC and
dieldrin. For use as aquatic larvicides they may be
applied as solutions (in acetone, ethanol etc.), as
emulsions or as suspensions. In the studies reported
here these three insecticides were used in ethanol
solution for determining the susceptibility of Simu-
lium larvae.

Larvae. One batch of larvae of Simulium ornatunm
Meigen and S. equinum Linnaeus was received from
Dr B. R. Laurence. He and Mr S. A. Smith of the
Entomology Department of the London School of
Hygiene and Tropical Medicine, collecting from the
river Chess at Chenies, Buckinghamshire, put pieces
of the vegetation on which the larvae were attached
into polyethylene tubes, which were placed on
cubes of ice in a vacuum flask in order to keep the
larvae cool during the one hour's journey to the
London School of Hygiene and Tropical Medicine.
Another batch of larvae-of S. venustum Say and

S. nolleri Friedrichs-was collected by the writer
from the river Mole at Boxhill, Surrey; the stalks
and blades of grass to which the larvae were attached
were placed in well-wetted old newspaper which was
in turn put in a polyethylene bag to prevent evapo-
ration during the two hours' journey back to the
School.

Test methods. Records of laboratory experiments
on Simulium larvae are few. The earliest published
laboratory experiment-that of Lea & Dalmat a
-was set up in an elaborate way, piping running
stream water into the laboratory and using larvae
collected from rivers. A simple method has been
worked out by Muirhead-Thomson b by which
larvae collected are maintained for several days in
the laboratory and tested in glass jars. This new
method has been adopted, modified, and used in
the present study.

* Note submitted to the Second WHO Conference on
Onchocerciasis, Brazzaville, June 1961.

a Lea, A. 0. & Dalmat, H. T. (1954) J. econ. Ent., 47, 135.
b Muirhead-Thomson, R. C. (1957) Amer. J. trop. Med.

Hyg., 6, 5, 920.

For both batches of larvae mentioned above, the
collectors, on arrival at the School, put the vegetation
into glass jars or beakers and covered it with water.
Compressed air was bubbled through the water.
In each beaker, use was made of glass pipettes which
created a jet of water striking a side of the beaker.
By the following day the larvae had been dislodged
from the grass and had attached themselves to that
side of the beaker or glass jar where there was
the most violent agitation of the water. After the
vegetation had been removed, the beakers, in which
mud had settled at the bottom, were rinsed with
water. The larvae were then ready for the test. No
attempt was made to count equal numbers of larvae
into the test beakers. Towards the end of the test,
when numbers of living and dead larvae were
tabulated, it was found that between 25 and 50 had
been used for each replicate. Muirhead-Thomson b
found that " The total number of larvae which
became attached to the glass varied between about
100 and 350, the number varying with the richness
of the grass sample ".
The insecticides at the concentrations of 0.1 p.p.m.,

0.02 p.p.m. and 0.004 p.p.m. were used as stock
solutions to prepare test solutions of the following
concentrations: 0.004 p.p.m., 0.0008 p.p.m., and
0.00016 p.p.m. Two replicates for each concentra-
tion and two replicates for control were prepared.
The experiment was performed twice.

Clean tap water was added to the attached larvae
in each beaker. A l-ml quantity of the particular
concentration of stock solution was added slowly,
the volume being made up to 250 ml of test solution;
the agitation produced by the constant stream of air
bubbles ensuring rapid mixing. After one hour's
exposure, the test solution was poured into a white
enamelled inspection pan, the beaker quickly rinsed
round with clean water and fresh tap water added to
the 250-ml mark. The larvae that became dislodged
were returned to the beaker. They were then left in
the clean water for 24 hours before the numbers of
(a) living and (b) dead were recorded.

Twenty-four hours after the exposure, living
larvae were still attached to the wall of the beaker.
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When the water was poured out into a white ena-
melled inspection pan mortality could be readily
assessed. All larvae which, though dislodged, still
showed some signs of movement and a tendency to
attach to the bottom of the pan were counted as
living, as were those that pupated during the 24
hours. All the dislodged larvae that showed no
signs of movement were counted as dead.

Results
The effect on the larvae of Simulium species of

varying concentrations of the insecticides at 250C±
l°C is shown in the accompanying tab,le.

Discussion
Each of the two methods used for collecting

Simulium larvae for these experiments requires
further investigation to assess the respective ad-
vantages and disadvantages. It certainly might be
easier for the man in the field to be able to dispense
with ice, polyethylene tubes and a vacuum flask.
Muirhead-Thomson b has found that "larvae
transported in the damp, soggy mass of vegetation
remained on the grass and showed no ill effects even
after 2-3 hours in this condition ".

Bearing in mind that in nature the problem of
Simulium control involves both young and full-
grown larvae, no attempt was made to separate
these two categories for the test.

It has been observed that, in some cases, the
majority of the full-grown larvae had died and the
bodies disintegrated while some very young larvae
were still attached. This is contrary to Muirhead-
Thomson's results, which indicate that young larvae
are more susceptible than the full-grown. However,
the validity of the present observation is lessened by
limited experimentation.
The significance of this study is in the experimental

method rather than in the results.
The LC50 of approximately 0.0023 p.p.m. was

obtained with DDT in ethanol solution, used on a
mixture of young and full-grown larvae, of mixed
species of Simulium. Muirhead-Thomson,b using
DDT in acetone solution on full-grown larvae of
pure culture of S. damnosum, obtained an LD50 of
approximately 0.005 p.p.m. One hour's exposure of
young larvae to the same concentration produced
100% mortality.
The data reported here suggest that Simulium

larvae are very sensitive to the three insecticides
used, even at very low concentrations.
Though a review of the available literature on

Simulium control in various parts of the world
reveals that the authors do not agree on the relative
toxicity of the different larvicides, the best formula-
tion, the best method of application or the minimal
dosages, " there is general agreement that DDT was
the most acceptable larvicide among those tested,

RESULTS 24 HOURS AFTER 1 HOUR'S EXPOSURE OF SIMULIUM LARVAE TO VARIOUS
CONCENTRATIONS OF INSECTICIDES IN ETHANOL SOLUTION AT 25°C ± 10C

Inseticde ratonn No. of No. of N ling % kill LCsoInsecticide | trationm) experiments larvae used No. living (corrected) (p.p.m.)

DDT 0.00016 2 73 50 24.4

0.0008 2 68 51 17.5 0.0023

0.004 2 84 16 77.0

Control 2 70 64

Y-BHC 0.00016 2 52 49 4.0

0.0008 2 64 52 17.0 0.0023
0.004 2 54 14 73.0

Control 2 52 51

Dieldrin 0.00016

0.0008

0.004

Control

2

2

2

2

59

68

47

79

45

26

6

69

12.5

56.0

92.0

0.00068

14
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and on the approximate dosage of this insecticide
required for control ".c. d

Conclusion
The susceptibility of Simulium larvae to very low

concentrations of the insecticides, particularly the
mortality of over 90% with dieldrin at 0.004 p.p.m.,
indicates the need for further experiments in larvi-
cidal control of blackflies to find lower, and yet
effective, concentrations than those in use at present-
namely, 0.1 and 0.4 p.p.m. for 15 minutes when
applied by aircraft or by hand spraying or pouring c

to alleviate the harmful effects of the insecticides on

c Jamnback, H. & Collins, D. L. (1955) Bull. N. Y.
St. Mus., No. 350.

d Crisp, G. (1956) Simulium and onchocerciasis in the
Northern Territories of the Gold Coast, London, Lewis,
p. 127.

fish or on other arthropods which serve as food for
fish in the rivers.
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The Use of an Artificial Breeding-site and Cage in the Study
of Simulium damnosum Theobald *

by J. D. M. MARR, Senior Research Officer, Onchocerciasis Research Station,
West African Council for Medical Research, Bolgatanga, Ghana

During the dry season in the Upper Region of
Ghana, when the few remaining breeding-sites are
relatively unproductive and the number of adult
Simulium is correspondingly small, it would be an
obvious advantage if more breeding could be
encouraged and all the flies emerging therefrom
could be trapped for experimental purposes. This
note demonstrates the effectiveness of an artificial
breeding-site and describes a cage into which all the
Simulium emerged, where their behaviour could be
readily observed and where they could be enticed
into biting man in captivity.

This experiment was carried out in January 1961,
when the only river flowing in the north-east of
Ghana was the White Volta. By then the river was
quite small and meandered slowly over a sandy bed.
Breeding was confined in the upper reaches to the
rapids at Zongoiri and a disused drift at Pwalugu.
The latter site was chosen for two reasons: (1) it was
only 16 miles (25 km) from the laboratory and (2) the
river at this point was restricted to a 14-foot (4-m)

* Note submitted to the Second WHO Conference on
Onchocerciasis, Brazzaville, June 1961.

gap in the drift which was constructed of very large
boulders. While these boulders were suitable attach-
ments for Simulium larvae, the amount of breeding
was small, as manifested by examination of the
various underwater supports and also by fly catches.
Because of the fast flow of water, the breeding
potential was obviously high, and the development
of a more suitable environment for oviposition and
the early stages of Simulium appeared possible. Also
the narrow gap was ideal for the positioning of a
cage for the second part of the experiment.

The artificial breeding-site

Crisp,a Muirhead-Thomson b and others have
shown that S. damnosum prefers to lay its eggs'on
trailing vegetation rather than on either vertical
supports or submerged objects. This has been
confirmed by personal observation. In trials carried

a Crisp, G. (1956) Simulium and onchocerciasis in the
Northern Territories of the Gold Coast, London, Lewis.

b Muirhead-Thomson, R. C. (1957) Rev. appl. Ent. A,
45, 90.
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