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A Physiological Basis of Variation in
Postcopulatory Behaviour in a Dragonfly
Sympetrum obtrusum

Male dragonflies show two forms of mate-guarding
behaviour: (1) tandem guarding, in which the male
holds the female by the head during oviposition,
and (2) non-contact guarding, in which the male
hovers or perches above the female during oviposi-
tion and chases away intruding males.

Most hypotheses for differences between species
have focused on the fitness consequences of eich
form of mate-guarding behaviour. Tandem guard-
ing reduces the chances of take-over but males are
less free 10 pursuc other matings and to defend

territories. Non-contact guarding increases the
chances of take-over, but males are frec to pursue
other activities, while possibly incurring reduced
predation risks (Ueda 1979; Sherman 1983; Waage
1984).

Within-species variation in mate-guarding beha-
viour is rare in dragonflies. However, Ueda (1979)
showed that in Symperrum parculum, territorial
males always used non-contact guarding, while
those without territories used non-contact guard-

-ing at low densities but switched to tandem guard-

ing at high densities, presumably in response to a
high risk of take-over.

Symperrum obirusum males also use both types
of mate guarding. This variation in mate-guarding
behaviour is surprising, as tandem guarding
affords greater protection against take-overs in this
species (0 out of 4] taken over during tandem
guarding in contrast to 5 out of 45 taken over
during non-contact guarding; P=0-035, Fisher
exact test). In this paper 1 consider three factors
that may determine which form of mate-guarding
behaviouris used: (1) conditions of high male-male
compelition may favour the more secure tandem
guarding, (2) conditions of high female availability
may favour the less constraining non-contact
guarding (to afford access to more females), and (3)
unfavourable thermal conditions (low air tempera-
ture and strong winds) may impose high physiolo-
gical costs that restrict males to using non-contact
guarding. Using a statistical model, T present
evidence supporting the hypothesis that the type of
mate-guarding behaviour a male uses is determined
by his physiological state.

S. obtrusum is a small libellulid dragonfly that
mates and oviposits in tall vegetation on the
periphery of ponds and marshes. My observations
of mating pairs were made in 1984 and 1985, on a
small shallow pond at Cedar Creck Natural His-
tory Area in East Bethel, Minnesota. For each
observation I recorded mating time (time from first
sighting until end of mating), type of mate-guard-
ing behaviour. duration of oviposition period and
time in tandem (il applicable). .

In 1984, | watched pairs until the end o
oviposition or until I lost sight of them. Observa-
tions from 1984 indicated that males that tandem-
guarded for 20 s continued to do so for at least 60 s,
although not necessarily until the female finished
ovipositing. Thus for most observations in 1983, 1
captured mating pairs 20 s after the end of mating.
Oviposition was scored in tandem only if the pair
remained in tandem for that entire 20-s period. 1
immediately measured the thoracic temperature
(Tw) of the male (Ty) and female (T with a
thermister probe, and then measured the thoracic
temperature of the nearest unmated male (7} as a
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