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Abstract

The Australian owlet-nightjar (Aegothelidae cristatus) is a sedentary, nocturnal, avian

insectivore that uses a variety of adaptations to balance its energy budget. This has enabled

this species to successfully inhabit diverse habitats throughout Australia. Owlet-nightjars are

Caprimulgiformes, a group that typically have low metabolic rates and are capable of entering

torpor to conserve energy. However, unlike many species of Caprimulgiformes, owlet-

nightjars do not migrate and therefore must cope metabolically and behaviourally with

seasonal variations in ambient temperature (Ta) and food resources. They are also unique

amongst the Caprimulgiformes in that they are obligate cavity users year-round.

I studied the behavioural and physiological qualities that enable this species to subsist in two

dissimilar habitats, the semi-arid desert of central Australia and the comparatively cold,

mesic, eucalypt woodlands atop the Northern Tablelands ofNSW. I used radiotelemetry to

locate diurnal roost sites, to track birds to determine home range, and to quantify body

temperature (Tb) fluctuations in relation to roost and ambient thermal conditions. I compared

characteristics of cavity roosts with randomly selected unoccupied cavities and used an

information theoretic approach to assess variables which may be important for roost selection.

Faecal samples collected from birds and cavity roosts at both locations were used to compare

the diet and inferred foraging tactics between the two habitats in relation to arthropod

availability. Finally, I measured the metabolic rate and thermal conductance of individual

birds in the laboratory during both summer and winter using open-flow respirometry in the

laboratory.

A high degree of flexibility in ecological requirements at least partially explains the success

of owlet-nightjars. In the semi-arid zone of central Australia, owlet nightjars use both rock

crevices and tree hollows as roosts. Rock crevices are better insulated and thus, more

thermally stable than tree roosts, apparently requiring owlet-nightjars to enter torpor less

often. Nonetheless, tree roosts are used regularly; the lower Ta in hollows facilitates torpor use

on days when Ta is especially low or foraging unsuccessful and entry into torpor is necessary.

The temperature in tree hollows increases quickly with Ta on sunny days allowing

heterothermic birds to passively rewarm with minimal energy expenditure. Based on these

conditions, owlet-nightjars select deep rock crevices that are thermally stable and tree hollows

that are exposed to radiant solar heat.
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Owlet-nightjars used torpor regularly at both desert and eucalypt woodland sites during winter

when exposed to low Ta, but torpor was more frequent, deeper, and of longer duration in

habitats and in years with reduced prey availability. Birds using torpor frequently during

winter maintained a high body mass, indicating that a state of pronounced energetic deficit did

not occur. Owlet-nightjars cope well with seasonal changes in Ta, maintaining a constant

basal metabolic rate (BMR) between summer and winter, likely due to their relatively large

size, foraging strategy, and the use of cavity roosts during their rest phase. Reduced

conductance and RMR at low Tas in winter-acclimatized birds suggests that an increase in

insulative plumage enhances their ability to tolerant cold winter conditions.

Ground foraging for terrestrial prey was more prevalent amongst owlet-nightjars than

predicted, especially in the eucalypt woodland habitat where the winter diet appears to be

composed entirely of terrestrial insects. Terrestrial foraging likely requires less energy than

aerial prey capture, and may be the preferred method of foraging if adequate cover is

available which offers protection from predators. Owlet-nightjars used a variety of foraging

tactics including sallying, perch-and-pounce, and hopping along the ground while picking up

small arthropods. This flexibility in foraging enables owlet-nightjars to maintain stable home

ranges year-round by switching prey instead of foraging farther afield. Thus, the high degree

of territoriality exhibited by owlet-nightjars may reflect the need to protect known food

resources and/or energetically valuable cavity roosts.

Owlet-nightjars are a species capable of adapting to a wide variety of ecological situations

while exhibiting substantial energetic efficiency. Flexible energy saving behaviour, including

selecting roosts with ideal thermal microclimates and obtaining prey through ground foraging,

and physiological features, such as having a low BMR and entering torpor regularly during

winter, allow this species to adapt to and successfully exploit these energetically demanding

habitats.
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