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ABSTRACT

The behaviour of larval tabanids (Tabanus reinwardtii Wied. ,
Chr.ysops furcata Walk., and Chrysops mitis O,S,), in relation
to light, moisture and temperature has been studied. Rate of
movement, activity in time, aggregation, and localized movements

of the head capsule were utilized as criteria for analyzing larval
behaviour.

The effects of light on the behaviour of T.reinwardtii and C.
furcata are described. The anterior region of the larval head
capsule is shown to be sensitive to light. A pair of eye-spots on
the head capsule is suggested as the photoreceptor. On illumina-
tion larvae are able to integrate light energy over periods of
seconds and to utilize the effect to produce a directional response.
Orientation mechanisms of larvae under various light sources are
described.

Larval C.furcata and C.mitis do not show preference for the
dry or the wet side in several different types of humidity -gradients.
However, they show a complex of abnormal behaviour patterns to
uniform conditions of low moisture content of the substratum. The
mean water content of C. mitis larva was determined and the effects
of desiccation in terms of survival time of larvae are discussed.

The reactions of C.furcata and C.mitis larvae in uniform

temperatures and temperature-gra.die;:ts are described. The speed

of movement and percentage activity of larvae, though affected by
temperature, are shown to be more affected by light. 21.42 1zl (1CTo
has been suggested as the 'preferred temperature' of larval C.
mitis. A temperature range of 37-40° C is shown to be lethal to

the larvae.

Results on the three physical factors in relation to the general
behaviour oflarvaeunder field conditions have been discussed and
light and temperature are shown as the most important environmen-

tal factors.
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8 INTRODUCTION; BIOLOGY OF LARVAL TABANIDS

l.1. Introduction.

The family Tabanidae consists of blood-sucking flies which are
mainly animal pests but many species both in larval and adult stages
attack man inflicting painful bites (Miller, 1951; and Otsuru and
Ogawa, 1959). The flies are of particular importance in connection

with the transmission of Trypanosoma evansi, causing surra in horses,

cattle, camels, dogs, etc., (Chandler, 1952). Since tabanids are
important pests,any research that would elucidate the relation of the
environmental factors to the behaviour of the fly at any point of its

life-cycle would be valuable. A laboratory study of larval responses

to light, temperature, humidity and moisture was therefore undertaken.

In the literature available, Cameron (1917) is the only investiga-
tor who has_noted that larval tabanids, like other soil insects, are
negatively photo-tactic. Other than this no work has been published |
on larval reactions to environmental factors. The chief aim of the

present work has been to investigate the orienting reactions of larvae

in relation to stimuli the larvae encounter in their natural emvironment.

An attempt has been made to relate the results of this laboratory study

to the activities of larval tabanids under natural conditions.

Lt



l.2. Notes on the Biology of larval Tabanids.

Review,
e ——

Detailed information concerning the morphology and biology of
immature tabanids is included in papers by Hine, (1906); Cragg, (1912);
Malloch, (1917); Marchand, (1920); Webb & Wells, (1924); Cameron,
(1926); Stone,(1930); Philip, (1931); Schwardt, (1931 and 1932); Gjullin,
(1945); Hatton, (1948); Miller,.(1951); Lewis & Jones, (1955); Jamnback,
(1959); and Ogawa, (1959).

Collection and rearing methods are reported in many papers
important among which are those by Marchand, (1920); Jones &
Bradley, (1923); Philip, (1928); Bailey, (1948 .); Jamnback, {1959); and
Ogawa, (1959).

General description of tabanid larvae.

The larvae have 12 obvious segments, with a retractile head
bearing well developed antennae and strong mandibles. The body is
cylindrical, tapering at both extremities, and usually longitudinally
striated; there is a circle of fleshy pseudopods around each abdomihal
segment.

Larvae of Tabanus and ChrysoEs are closely alike. A mature

larva of T.reinwardtii Wied., (Fig. 1) is brownish grey and measures

about 25-30 mm. Full grown larvae of C.mitis O.S., and C.{furcata

Walk. , (Figs. la & lb) are yellowish white to green in colour and

1
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14,

meas = :
ure 15-25 mm, Details of morphology of these 3 larvae are

similar to those described by Marchand, (1920); Webb & Wells, (1924);

Cameron, (1926); and Stone, (1930).

In the laboratory larval T.reinwardtii can be easily separated

from C.mitis and C.furcata by their colour, large size, black mandi-
bles, prominent thoracic rings and short conical siphon. Larval C.
mitis are usually larger than C.furcata and have a dull greenish body
colour. The most conspicuous character, however, which distinguishes
larval C.mitis from C.furcata is the anal segment pattern. The dnal

siphon in C.mitis is long and pointed but short and blunt in C.furcata.

Collecting methods.

Larvae were obtained from the mud of irrigation ditches, along
the banks of streams, pools and swamps. The method recommended
by Marchand, (1920) of separating the larvae by washing the soil

through a sieve was most effective in collection of C. mitis. T.rein-

wardtii and C.furcata could be easily obtained by turning over the soil

with a garden fork.

Larval habitats.

The areas selected for collecting larvae (Fig. 2) were close to
districts where cattle were numerous. The first collection was made
on October 7, 1958 and was confined to Winterburn Swamp, about 8

miles west of Edmonton. This was the largest habitat exploited for



N

Scale in Miles

= 0o
O o
~J =
D i
\\._,—.. L-

ALBERTA

.dmonton

un
o

-./.

0 50 100 150
L e L | L
Fic.2. Index map showing

collection areas were

and Mountain View, @

[

00 f‘.-v 0 o™

-~

J
v

=

OMountain View

the areas searched for larval tabanids.

close to Winterburn,%; Vauxhall , ® ; Raymond, e ;

15






