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Previous work found that Brown Treecreepers Climacteris picumnus were unable to disperse to isolated 
woodland patches in the New England Tablelands, northern New South Wales. I attempted to understand dispersal 
behaviour by testing how Brown Treecreepers react to landscape patterns while moving. I radio-tagged two male 
Brown Treecreepers on their resident territories and released them on territories two kilometres away. I expected 
to follow the return paths of these birds across a matrix of pastures and woodlands within hours of release. The 
male that I moved to a new territory connected directly to the original territory by woodlands returned within four 
days. The male that I moved to a new territory which was isolated from the original territory by cleared land did 
not return. The post-release movements of both males were confined to woodlands. These observations reveal 
the limited movement behaviour of male Brown Treecreepers and provide anecdotal evidence that non-wooded 
habitat is a barrier to dispersal in this species. 

INTRODUCTION 

The mechanisms by which habitat fragmentation affects the 
persistence of wildlife populations have been a major focus 
of research and debate in conservation biology. Experimental 
research has revealed a wide range of species-specific 
responses to habitat fragmentation (reviewed by Debinski and 
Holt 2000). Habitat degradation as well as edge and isolation 
effects vary in importance in their contribution to the 
persistence of different species. Experimental and theoretical 
studies suggest that fragmentation can disrupt natal dispersal 
(Askins et al. t 990; Harrison and Bruna 1999; Cooper and 
Walters 2002a) and lower reproduction and survival (Lovejoy 
et al. 1984; Lynch and Whigham 1984; Saunders et al. 1991). 
Whereas lowered reproduction and survival arise through edge 
effeccs that are known to operate primarily by nest parasitism 
and predation (Lovejoy et al. 1984; Lynch and Whigham 
1984; Saunders et al. 1991 ), it is unknown exactly how 
isolation effects disrupt dispersal. 

Theoretical studies of isolation effects hinge on untested 
assumptions concerning dispersal behaviour, including how 
barriers to dispersal and movement behaviour vary among 
species. Bird movements occur at several scales: within 
territories, between territories, and between seasonal ranges. 
Because many passerines migrate between seasonal ranges, 
it may seem counter-intuitive that smaller-scale movements 
could be disrupted by habitat fragmentation, but the scant 
empirical evidence available suggests otherwise for 
migratory forest songbirds (Dunning et al. 1995; Desrochers 
and Hannon 1997), a variety of residents (Machtans et al. 
1996; Sieving et al. 1996; St. Clair et al. 1998), and for 
short-distance migrants (Haas 1995) in North America and 
land birds in Australia (Saunders and deRebeiva 1985). 

The Brown Treecreeper Climacteris picumnus is a non­
migratory, co-operatively breeding passerine that inhabits 
Eucalyptus woodlands. The species forms territories 
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ranging from l.1-10.7 hectares (mean= 4.4 ha, Std= 2.5) 
(Cooper et al., in review) in open woodlands, sometimes 
incorporating small areas of cleared land (e.g. roads) and 
they frequently forage at least up to 30 metres into open 
pastures bordering woodland patches or wooded streams 
(pers. obs.) . Thus, their short-range movements (within 
territory) are not inhibited by cleared land. Nevertheless, 
Brown Treecreepers are declining because isolation of 
habitat remnants disrupts dispersal. Cooper and Walters 
(2002a) found that females were unable to fill breeding 
vacancies in isolated patches, but bred successfully in such 
patches when experimentally relocated there. 

Dispersal could be disrupted by several mechanisms. For 
example, birds may be unwilling to enter novel, intervening 
habitats (Greenberg 1983); they may enter these habitats 
but experience elevated mortality rates (Matthysen and 
Currie 1996); or they may enter these habitats, but have a 
very low probability of locating suitable habitat patches in 
a human-dominated matrix. Cooper et al. (2002) used a 
spatially explicit simulation model of Brown Treecreeper 
population dynamics in the New England Tablelands to 
better understand how dispersal movements may interact 
with the configuration of habitat in the landscape. In an 
effort to develop movement rules for the model, I sought 
to observe how Brown Treecreepers react to various 
habitats while moving across the landscape. 

Studies of invertebrate movements suggest that 
observations of individual behaviour at edge boundaries 
can predict the movement and distribution of a species 
among habitat types (e.g. Haddad 1999; Jonsen and Taylor 
2000). From observations of foraging Brown Treecreepers, 
I expected that cleared land was not a complete barrier to 
movement. Because dispersal behaviour is almost 
impossible to observe, I attempted to manipulate Brown 
Treecreepers into performing movements on an inter­
territorial scale by displacing territorial birds two kilometres 
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and following their return paths. I had previously observed 
Brown Treecreepers moving at least 500 metres in less than 
half an hour during forays (Cooper, unpubl. data) and 
assumed they had homing ability like many other 
passerines. Therefore, I anticipated that each bird would 
return to its territory within hours of release. 

METHODS 

For !his manipulation. I identified several pairs of territories in 
woodland patches approximately 40 kilometres west of Armidale. New 
South Wales (30°27'S. 151°13'E). I planned 10 displace male Brown 
Treccreepcrs between each pair of 1crri1ories and ohserve !heir relurn 
paths. Here I report on lhc only 1wo displacements thal I under1ook, 
having ended lhe experiment after !he lwo displacements revealed more 
limited movement behaviour lhan I expected. 
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The firs! pair of territories (referred 10 as 1he Direct displacement) 
were 2 kilometres aparl with the straight-line distance comprised of 
woodlands (Fig. I). The second pair of territories (referred 10 as the 
Circuitous displacement) were also 2 kilometres apart, but with the 
straight-line distance comprised of mostly cleared land. yet the 
territories were connected by woodlands through a circuitous route (Fig. 
I). For the Circuitous displacement. both territories bordered cleared 
land or scattered trees and the displaced male frequently foraged in 
cleared land or roads prior 10 displacement. 

In Brown Treecrcepcrs. females are 1he predominant dispersing sex. I 
relocated helper males rather than females in order to avoid breaking up 
breeding pairs and to minimize the risk to fledging success. On 9 
November of the 1996 breeding season (for the Direct displacement) and 
19 November 1996 (for the Circuitous displacement), a field assistant and 
I fitted two helper males with radio-transmitters (0.90 g, Holohil Systems, 
Ltd.) and a unique combination of colour bands. Transmitters were 
attached with leg harnesses as described by Rappolc and Tipton ( I 99 I). 

6 
kilometers 

Figure 1. Map of landrover types a11d displace111e11t routes. Dotted area represems wood/a11d patches (>50 trees/ha), white area represe11ts srattered trees 
( 10-50 trees/ha). a11d haJched area represe/1/s cleared land. Woodla11d1· in this region contain high densities of Brown Treerreeper terri1ories (circles), 
except woodlands to the south of 1he Direcr Disp/ace111e111. Base of arrows indicate 1he original territory a11d the point of arrows i11dica1e the displaced 
location. 
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Males were placed in a cloth bag and moved from their respective 
resident territory to 

_
territories 2 kilometres away in a westerly direction 

(Fig. I). For each bird. we observed it as continuously as possible from 
dawn until dusk until we no longer received a radio-transmission. When 
the radio signal was lost, we checked the original territory for the bird's 
return each day. 

RESULTS 

Neither bird was able to return home readily. The male 
that underwent the Direct displacement vocalized upon 
release and was immediately detected by other Brown 
Treecreepers. The resident birds attacked and chased the 
displaced male until he left their territory. He was 
frequently detected and chased from other territories as 
well. He roosted the night of release in an area of young 
trees where there were no Brown Treecreeper territories. 
He travelled to the edge of woodlands. but never entered 
cleared land. The next day, he was detected by Brown 
Treecreepers while intruding on their territory. During the 
ensuing fight, his transmitter was pulled off. We lost sight 
of the male and did not see him on his original territory 
until four days after release. 

The male that underwent the Circuitous displacement was 
never detected by other Brown Treecreepers. He rarely 
vocalized and froze and pressed himself close against a tree 
trunk whenever Brown Treecreepers came near. He made 
repeated forays of approximately l kilometres in every 
direction comprised of woodlands, yet spent much of his 
time resting on logs and foraging on the ground at the 
release site. He was last seen on the fourth day after his 
release in the late afternoon at the release site, after which 
we no longer received a signal from the transmitter. 

DISCUSSION 

These observations suggest that movement of male 
Brown Treecreepers is strongly affected by habitat 
structure. Unfortunately, l cannot determine whether this 
inference applies to females. whose dispersal behaviour is 
more critical to population dynamics than that of males. 
Male Brown Treecreepers rarely disperse beyond their natal 
territory, generally obtaining a breeding vacancy by 
inheriting their natal territory or by budding (claiming a 
portion of their natal territory) (Noske 1980; Doerr and 
Doerr 2000; Cooper et al. 2002). 

If female movements are also restricted by cleared land, 
then breeding vacancies in isolated patches should remain 
unfilled and competition should be high for breeding 
vacancies among connected woodland patches. Further­
more, the population in fragmented habitat should slowly 
declrne due to lack of recruitment. This finding is 
consistent with the observed response of Brown 
Treecreepers to habitat fragmentation (Walters et al. 1999; 
Cooper et al. 2002; Cooper and Walters 2002b). Brown 
Treecreepers are declining in isolated patches. Breeding 
vacanctes remain unfilled in isolated patches, but not in 
patches which are relatively contiguous and in a matrix of 
scattered trees rather than cleared land (Cooper and Walters 
2002a). 

Because many passerines have homing ability, I expected 
Brnwn Treecreepers to return quickly to their original 
temtory. Because Brown Treecreepers foraged in pastures, 

I expected displaced birds to move across cleared land if 
necessary. Why were both expectations unmet? It is 
difficult to discern the reason that displaced male Brown 
Treecrecpers had difficulty returning to their original 
territories. One interpretation is that cleared land is a 
barrier to between-territory movements. Several hypotheses 
could account for the discrepancy between this interpretation 
and the observations that Brown Treecreepers frequently 
forage in cleared land. The first hypothesis is that Brown 
Treecreepers may enter cleared land when it is a familiar 
area, but not when it is a novel location. The second 
hypothesis is that Brown Treecreeper foraging movements, 
which often occur on the ground (Walter et al. 1999), can 
occur in cleared land, but dispersal movements, or any 
medium-range movements, may involve travelling from tree 
to tree. Several other understory birds are resistant to move 
into open areas (Bierregaard et al. 1992; Desrochers and 
Hannon I 997; St. Clair et al. I 998). If this hypothesis is 
correct, then whether individual behaviour at edge 
boundaries can predict movement and distribution of 
Brown Treecreepers appears dependent on the motivational 
state of the individual when observed. In other words, 
when observations at edges are of birds with the motivation 
to disperse, then the observations may translate into 
predictions of movements in fragmented landscapes. 
However. when the observations at edges are of birds with 
the motivation to forage, then the observations may not 
translate to larger scale movements. 

A second interpretation of why both my expectation were 
unmet is that Brown Treecreepers lack homing ability. 
Under this scenario, the male in the Direct displacement 
treatment may have returned home only because he was 
released in was a narrow linear strip of woodlands and he 
happened to move in the general direction of his territory 
rather than away from it. If Brown Treecreepers generally 
foray up to I kilometre from their territories, then after 
exploring for I kilometre in the direction toward his 
original territory, the Direct displacement male would have 
been in familiar surroundings. Conversely, the male in the 
Circuitous displacement treatment would not be in familiar 
surroundings from his I kilometre forays unless he had 
forayed l kilometre into cleared land and scattered trees. 
Nevertheless, because post-release movements of both birds 
were confined to woodlands, these anecdotal observations 
still suggest that Brown Treecreepers do not enter cleared 
land for between-territory movements. 

The two displaced treecreepers differed in their vocal 
response and detectability after release. There may have 
been pre-existing differences in behavioral tendencies 
between these two individuals. If this were the case, the 
male that underwent the Circuitous displacement appeared 
more able to disperse (because he avoided detection when 
intruding on territories) than the male that underwent the 
Direct displacement. Therefore, if individual differences 
were partly responsible for the patterns observed, it should 
have been more likely for the male that underwent the 
Circuitous displacement to return. It is also possible that 
the differences were a consequence of the breeding stage 
of the receiving territory. The male that underwent the 
Direct displacement was released on a territory with 
nestltngs, at which time parents actively defend territories, 
whereas the male that underwent the Circuitous displacement 
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was released on a territory with fledglings. al which time 
territory boundaries are rarely defended (pers. obs.) . 

If Brown Treecreepers do not disperse through cleared 
land. then an intervening habitat of scattered trees or 
woodland corridors are necessary for dispersal between 
woodland remnants. The conservation of Australian birds 
wil l  benefit from more research to determine the 
relationship between bird movements and the composition 
of habitats 1n the landscape. 
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