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ABSTRACT

Throughout the world, the continued clearing and subsequent fragmentation of
native vegetation has resulted in an unprecedented loss of biodiversity. While
some species adapt to such habitat change, many others respond unfavorably;
declining in distribution and abundance. To understand reasons for this
response in such species requires an understanding of the processes governing
habitat selection, which operate at multiple spatial and temporal scales. In birds,
habitat selection is generally assumed to be hierarchical in nature. An inevitable
consequence of such a hierarchical structure is that habitat selection at a given
spatial scale is constrained by habitat selection at other spatial scales.
Unfortunately, habitat selection studies are often limited in spatial scope,
focusing on management units operating at the landscape scale. The problem
with this approach is that it assumes a ‘top-down’ model of habitat selection,
and focuses on species responses at the coarsest spatial scales (e.g.,
landscape and remnant scale), while underestimating the importance of
responses at fine spatial scales (e.g., foraging microhabitat). Furthermore, it
also underestimates the potential for fine scale selection to constrain selection
at coarser spatial scales, represented by a ‘bottom-up’ model of habitat

selection.

In the present study, | examined habitat selection at four spatial scales in two
species of sedentary, ground-foraging birds in northern New South Wales; the
Eastern Yellow Robin (Eopsaltria australis) and the Scarlet Robin (Petroica
multicolor). 1 assessed habitat selection in the two species at the foraging

microplot scale (pounce site, 0.3 m x 0.3 m), foraging mesoplot scale (foraging

vii



area surrounding pounce site, 5 m x 5 m), territory scale (represented by 100 m
x 5 m transects), and landscape scale (10 km x 10 km). In addition, in an
attempt to provide information that might explain why particular foraging
microhabitat was selected by the two species, | also investigated the
association of microhabitat structure with the abundance of the invertebrate

orders that constitute the majority of the robins’ diet.

Both species selected their foraging microplot and mesoplot on the basis of
habitat attributes that probably maximise the detectability of invertebrates at the
microplot scale, rather than selecting foraging microhabitat with specific
invertebrate prey. They selected areas with a greater cover of leaf litter, logs
and canopy and a reduced cover of plant material which probably allowed
greater detectability and chance of capture of epigeic prey. Eastern Yellow
Robins selected sites at the mesoplot and territory scales with a greater density
of sapling trees, subcanopy trees and a greater density of shrubs at the territory
scale. This reflects the important roles that these habitat structural attributes
also potentially play in maximising detectability and capture of epigeic
invertebrate prey, by providing perches from which robins can search and
pounce onto prey. Landscape scale occupancy by Eastern Yellow Robins was
governed by selection of remnants with lower perimeter to area ratios, and thus
a reduced amount of edge habitat. Edge habitat is typically characterised by
reduced tree and shrub recruitment, a reduced cover of leaf litter and logs, and
an elevated cover of ground plants and weeds; habitat attributes that are in
direct contrast to those selected for by Eastern Yellow Robins at the scale of

foraging sites. Selection at the landscape scale is thus potentially constrained
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by habitat attributes selected for at the foraging microhabitat and territory

scales, suggesting a potential ‘bottom-up’ model of habitat selection.

While Scarlet Robins are also predominantly ground-foraging, they occupy
different habitat from Eastern Yellow Robins and also forage in other habitat
strata, so they selected the same microplot habitat characteristics as Eastern
Yellow Robins but preferred different habitat attributes at the mesoplot scale. At
both mesoplot and territory scales, Scarlet Robins selected sites with a greater
cover of leaf litter, and at the mesoplot scale they selected sites with a reduced
density of shrubs. These choices allow a greater chance of detection and
capture of epigeic invertebrate prey by the Scarlet Robin. At the landscape
scale, Scarlet Robins tended to occupy larger remnants. Given that small
remnants are usually characterised by degraded habitat (especially the ground
substrate), selection for leaf litter at the foraging microplot, foraging mesoplot
and territory scale may effectively constrain occupation of remnants at the
landscape scale, also suggesting a potential ‘bottom-up’ model of habitat

selection.

| suggest hierarchical habitat selection in the Eastern Yellow Robin and Scarlet
Robin potentially operates in a ‘bottom-up’ manner. Both species select their
foraging microhabitat first, in order to maximise detectability of epigeic
invertebrates at the microplot scale. This then constrains their habitat selection
at coarser spatial scales (e.g., territory and landscape). There are very few
examples of ecologists suggesting a ‘bottom-up’ model of hierarchical habitat
selection in the published literature, and species and landscape management

plans (e.g., regional plans, catchment management plans etc) are usually
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based on ‘manageable scales’ such as the regional or landscape scale. If
hierarchical habitat selection in resident woodland birds is governed by ‘bottom-
up’ processes, management at coarser spatial scales needs to consider the role
of finer spatial scale information in constraining such coarse spatial scale
selection. Even when coarse spatial scale data is not obviously associated with
finer spatial scale attributes (e.g., area-sensitivity of Scarlet Robins), ignoring
finer spatial scale information could lead to misinterpretation of the factors
governing such coarse spatial scale habitat selection, and less than optimal

management of the species.
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