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In 1900, the Grey Headed Flying Fox, a large fruit-eating bat endemic to the coastal forests 

of Australia began to take up residence in the Sydney Royal Botanic Gardens. The bats were 

not desired residents and were thus eradicated by the means deemed acceptable at that time: 

shotgun, poison gas, explosives, flame guns and a monetary bonus paid for each bat killed 

by local orchardists. That same year 10% of the world was living in cities. Today, 50 percent 

of the world is living in cities and there is a population of between 10 and 30 thousand bats 

permanently residing in the Sydney Botanic Gardens. It is predicted that in 2050 75% of the 

world will be living in cities.(Burdett and Sudjic pg 8)  No-one can predict where the Flying fox 

in the Sydney Botanic Gardens will be living at that time, or if they will still exist. The bats 

in Sydney’s gardens are considered both a threatened species and an urban pest and as such 

reflect a complicated management problem for Botanic Gardens staff and, increasingly, for city 

officials in Sydney and other metropolitan regions in Australia. The issue of the Flying Fox in 

the Royal Botanic Garden is also reflective of a concern in cities throughout the world, that of 

increasingly common urban-adapted wildlife and its impact on urban life. (Stewart) As cities 

grow so too does the required agricultural land to support them. The result is a two-pronged 

fragmentation of existing ecosystems and a resultant pressure placed on the species adapted to 

these ecosystems. These species typically either adapt to the new condition, commonly making a 

niche for themselves within or at the edges of the city, or die off. Those that make a niche within 

the city do so with varying degrees of welcome from other urban inhabitants. While many people 

enjoy seeing increased bird life in the urban environment, they are less excited by the prospect 

of animals they may consider dangerous or dirty such as coyote, raccoons, or bats. As with the 

bats in the botanic gardens, management of these urban-adapted species, or urban pests, can be 

an ongoing, expensive endeavor dependent upon public cooperation and understanding of the 

complex issues that lead to the creation of two increasingly urban populations, the human and the 

non-human. Using the Grey Headed Flying Fox as a case study, this paper intends to explore the 

challenges that arise when ‘ecology’ meets ‘urban’ utilizing a multi-scalar and multi-disciplinary 

framework for understanding the management of urban life. 

Urban-adapted Wildlife across the globe. Coyote riding the Portland light rail. 
 http://seattletransitblog.com/2009/02/04/coyote-on-portlands-max/

 The Grey-Headed Flying Fox is a large fruit and nectar eating bat of the genus Pteropus 

that is endemic to the Southeastern coastal forest of Australia from Bundaberg to Melbourne. 

It is the largest bat in Australia weighing up to one kilogram and having a wing span of up to  

one meter. It is one of four species of megachiroptera or mega-bats living in Australia and is 

distinguished from other species by both its size and its distinctive grey body, light grey head 

and rusty brown fur about the neck. All species of flying fox roost in forest trees during the day 

in extensive colonies, the size of which fluctuates but can reach as many as 200,000 individuals, 

and leave to forage at dusk, returning again to their roost sites in the morning.(Eby, 1) As foraging 

species, the bats are understood to play an important role in the ecology of the forest. Flying 



Fox act as seed dispersers and pollinators of their primary food sources, trees of the genera 

Eucalyptus, Syncarpia, Angophora, Melaleuca and Banksia. (DECC,2007, 6). As a flying foraging 

species reliant upon flowering plants, the Grey Headed Flying Fox is both prone to population 

declines as a result of deforestation and highly capable of taking advantage of urban vegetation, 

a condition which has lead to the species’ inhabitation of the Sydney and Melbourne botanic 

gardens and its current status as both a threatened species and an urban pest. 

 In 1900, when the bats first found their way into the Sydney botanic gardens in 

significant numbers the species population was considered to be in the millions. Today the 

population is estimated at roughly 300,000. As a result, the species has been listed as vulnerable 

under the Commonwealth Environment Protection and Biodiversity Conservation Act of 1999 

and the New South Wales Threatened Species Conservation Act of 1995 and as threatened under

the Victorian Flora and Fauna Guarantee Act of 1988. (DECC 2009, 9) The primary reasons for the 

species decline are considered to be loss of foraging habitat, direct persecution, commonly by 

orchardists protecting their fruit crops, and increasing competition with the Black Headed Flying 

Fox. (DECC 2009, 9) Climate Change and its impact on already volatile La Nina/El Nino cycles in 

Australia are also considered to be of concern but more likely to be problematic for a declining 

population than a primary cause of decline themselves. 

 Obtaining clear evidence in the study of factors impacting a highly migratory 

species such as the Flying Fox is quite difficult, however, it is clearly understood that habitat 

fragmentation is the dominant reason for their decline. Since the time of European Settlement of 

Australia, urbanization has increased dramatically leading to the clearance of native vegetation 

throughout the range of the Grey Headed Flying Fox. The rapid pace of habitat fragmentation 

in the bats’ range around 1920 coincides with an estimated 50% decline in the population at that 

time. (DECC 2009, 9) 

 The urbanization of the coastal range and subsequent habitat fragmentation has created a 

catch 22 for the bats and the humans that now live alongside them. Ironically, the bat population 

is in decline as a direct result of habitat fragmentation due to urbanization and, at the same time, 

Cumulative clearance of native vegetation in Eastern Australia since European Settlement. 
(Australian Surveying and Land Information Group 1990) Source: Tidemann pg. 9

Urbanization trends in Coastal Australia. 1911, 1976 and 1982.  source. Hofmeister



the bats have come to rely upon urban habitat as a resource. Forage maps created by Eby and 

Law as part of a study for the Department of Environment and Climate Change of New South 

Wales show a clear decline in optimal forage material (left: shown in red) for the bats during 

the winter months of June and July and limited resources within the range during April-May 

and August-September. The Sydney metro area is the sole area in the Southern portion of the 

map that shows a continued presence of suitable forage material during this time. According 

to researchers Fleming and Eby ‘In order to survive, Grey-Headed Flying Foxes require a 

continuous sequence of productive foraging habitats, the migration corridors or stopover habitats 

that link them, and suitable roosting habitat within  nightly commuting distance of foraging 

areas.” (DECC 2009, 20)  What these forage maps, seen in conjunction with colony inhabitation 

maps suggest is that the urban region appears to be playing a critical role as a link in a highly 

fragmented corridor of migration and, more likely, taking on a new significance in the life-cycle 

of the bats by providing them with year-round resources that eliminate the need for seasonal 

migration in search of quality forage. Additionally, mpas of foraging behavior in bats radio 

tagged in Melbourne show that when bats leave urban roosts they tend to stay within the city 

limits to feed. (image pg. 15)  Bats, in essence, are choosing urban life. Much like their human 

counterparts it appears they are doing so in large part due to the degradation of the quality of life 

outside the city and the access to resources that the urban region provides. 

 Just as with rapid human migration to the city, the movement of large numbers of bats 

into the urban center can be problematic as can be seen in the case of the populations of bats 

that took up residence in the Royal Botanic Gardens in the late 1980s. The Sydney Royal 

Botanic Gardens are one of the world’s oldest botanic gardens and the oldest public open 

space in Sydney. The grounds of the gardens were originally set aside as the Royal Domain 

by then Governor Philip as a private reserve and grain farm. In 1816 more land was added to 

this preserve and the gardens were officially founded. Since that time, they have served as a 

resource of heritage plant material cultivated in the gardens as specimens for public education 

and as a living body of research for scientists at the gardens themselves and at a number of 

bi-monthly maps show lack of quality forage resources outside the city during winter months. 
source: Eby and Law.

seasonal occupation of flying fox camps. urban areas utilized as year-round roost sites. 
source: Draft National Recovery Plan. 20.



local and international universities associated with them. As the largest botanic garden in the 

Southern Hemisphere, they are considered an important asset to the scientific community as 

well as to the general public as a waterfront park, picnic ground and event space. Due to the 

damage that a flying fox colony does to the trees in which they roost, the presence of a colony 

of the size currently residing in the gardens is directly in conflict with the gardens’ mission of 

preserving rare, threatened and heritage plant species. In addition, the bats are loud, messy, 

strong smelling and while engaging to much of the public, repulsive and considered a health risk 

to many. Management at the Royal Botanic Gardens has therefore been engaged in an effort to 

rid the gardens of the bats through relocation, a process successfully carried out in Melbourne 

a few years ago through the use of loud noises and lights implemented at the time of the bats’ 

daily return to roost in the gardens.  The Melbourne case serves as a model program for how 

the relocation would be carried out in other areas as required. However, thus far, in Sydney, this 

effort has been unsuccessful due to the complicated public process required in order to obtain a 

permit to disrupt a threatened species and the numerous vocal constituencies in the city that are 

concerned about where the bats may go if driven out of the gardens. 

 In Melbourne the relocation of the bat colony from the botanic gardens to Yarra Bend 

State Park was a significantly easier process given the relatively short period of time the bats 

had been living in the city and resultant general lack of strong public opinion regarding their 

presence. In addition the Yarra River upstream from the gardens provided a clear point of 

relocation that would have little impact on surrounding residential or other commercial areas. 

(image page  15) In contrast, Sydney Metro region already is home to over a dozen colonies of 

flying fox ranging in population size from 3,000 to 30,000. Many of these colonies are directly 

adjacent to human habitations, schools, orchards or thoroughbred racing facilities. Each of 

these groups have strong feelings about the potential of more bats moving into their area and 

have consequently slowed the process of relocation given that no-one can predict exactly where 

the bats would go even if relocation efforts attempt to guide the bats toward one location over 

another. 
Grey-Headed Flying Fox colony and resultant damage to trees in the Royal Botanic Gardens.  December 2011

Sydney Harbour and the Royal Botanic Gardens. Source: Royal Botanic Gardens and Domain Trust. 



 The first and most significant constituency in the debate over the relocation of the 

gardens’ bats is the residents of areas adjacent to the existing colonies in the region. Of particular 

significance in this debate is the colony in Gordon, a Northern suburb of Sydney. The Gordon 

colony is a likely point of relocation for the bats given that it is one of the few remaining patches 

of native vegetation in the region and that it is directly adjacent to a large river that provides the 

bats easy access to water for drinking and cooling themselves as well as an ideal corridor for fly 

out from the colony in search of nightly forage. The colony houses between 5,000 and 30,000 

bats seasonally and is located in a ravine surrounded by human residences on all sides. While 

the bats deeper in the ravine are primarily out of the way of residents, when the colony is at 

higher populations the bats move up the ravine into what is essentially the back yards of Gordon 

residents. A bat colony of 30,000 is very loud, particularly during breeding season and when the 

pups become too old to be carried by their mothers but not old enough to forage themselves and 

are thus left alone all night. One city council member whose home is frequently surrounded by 

the colony (lower right) stated that she and her family are kept up all night by the colony during 

these times. While she remains a proponent of the bats and their protected status and works in 

conjunction with botanic garden biologists, many of her neighbors and constituents do not share 

her feelings on the matter. A similar situation occurs at many of the other colony sites throughout 

Sydney most of which are in remnant patches of non-native vegetation between lower-income 

housing and infrastructure lines such as commuter rail. Nearly all of these residents vehemently 

reject the idea of the colony in their backyard growing in size and would like to see the bats 

removed from their area in place of or in addition to their removal from the botanic gardens. 

 In addition to these concerns from residents who are directly impacted by the bats, 

another similarly vocal and in ways more powerful, group has begun to voice concerns 

regarding the bats recent movement into Centennial Park, a public park in the Southern suburb 

of Randwick. Centennial Park is now home to roughly 2,000 bats that took up residence in a 

stand of eucalyptus trees near the center of the park two years ago. The park is adjacent to a 

thoroughbred racing facility which raises concerns among horse owners and the public due to Gordon Colony. An ideal ravine hosts a population of 5-30,000 bats. At times of population increase bats move into 
trees at the upper end of the ravine and become mostly unwated neighbors for human inhabitants of the area. 



the fact that flying fox are host to two diseases, a rabies like virus and Hendra virus, a virus 

not directly transmittable to humans but readily transmittable to horses and then from horses to 

humans. It was a virus much like this that was the subject of the recent film, Contagion, in which 

a bat to pig to human transmission of a highly contagious virus creates a world-wide epidemic, 

mass hysteria and loss of life. Actual cases of transmission of the virus have been very few, 

however, public perception and fear regarding the potential of the virus to spread is yet another 

reason the bats are considered undesirable neighbors. Centennial Park is the closest colony to 

the existing colony at the botanic gardens and a relatively new colony, two factors which lead 

biologists to suspect it as a likely choice for bats to relocate to should they be driven out of the 

botanic gardens. 

 A third and highly vocal constituency in the debate is local orchardists who have 

experienced depredation of their fruit trees by bats. Orchardists were at one time allowed to 

shoot bats found in their crops but, given the bats’ status as a threatened species they are no 

longer able to do so legally. Many orchardists successfully net their crops to prevent damage 

from bats, however, many claim these are too expensive for them and seek subsidies from the 

government to protect their crops. Improperly set up nets have also been known to be a cause 

of death for bats. Biologists state that the actual damage done to crops is relatively minimal 

and that bats only turn to Orchard fruit during times of extreme resource shortage, however, 

any loss of income from farmers already challenged by Australia’s extreme environment and 

changing climate conditions is a significant concern. Conversations between conservationists and 

orchardists have at times become hostile and are therefore relatively unproductive in aiding a 

management plan that realistically deals with the challenges of bats and humans sharing the same 

living space. (Tidemann, 8) 

 At the heart of the issue of the bats’ presence in the botanic gardens and the challenges 

faced by garden management is a complex set of societal ideas regarding ‘nature’ and the 

human relationship to it. What the bats and the humans who live with them face may be equally 

effectively described as a social problem as much as a biology problem, however, it is almost 

never discussed in these terms. Dominant ideas of nature impact our views on our role as 

managers or stewards of the natural environment and directly impact law making and public 

dialogue of the sort surrounding the Flying Fox. The two dominant dialogues surrounding the 

bats consist of the threatened species legislation, a discussion that hinges on the acceptance 

of the idea that humans have played a role in the destruction of a fragile nature and that it is 

therefore up to us to devise its salvation. ( Evernden, 1) and the sentiment that the flying fox is a 

pest, part of the messy nature ‘out there’, separate from cultural construction and again, subject 

to management by humans in order to maintain the separation of desired and undesirable. The 

two viewpoints represent both ends of an ever-changing continuum of ideas about ‘nature’ and 

human relationship to it. At one end it is as Alfred Lord Tennyson said, ‘red in tooth and claw’, 

a belief system clearly reflected by one of Captain James Cooks’ men who, suspicious of the 

Flying Fox, described it as ‘Black as the devil with wings and horns on its head’ (DECC, 2008, 

3)  At the other end of the spectrum, ‘nature’ is fragile and in need of protection from human 

degradation, a viewpoint which commonly minimizes the astounding resilience shown by natural 

systems in favor of a moralistic view of protection of nature as the right thing to do. Proponents 

of the first way of thinking would not consider the condition of the bats to be reflective of any 

form of environmental crisis, while those on the other end firmly believe a crisis is at hand but 

likely fail to recognize the idea put forth by  Evernden that ‘ the environmental crisis is just as 

much a social phenomenon as a physical one’ . (Evernden, 7) 

 Neither of these viewpoints is satisfactory as a tool for resolving the issues at stake. The 

basic assumption of nature as something capable of being managed by humans is where these 

viewpoints fall short. The point here is not to condemn or trivialize environmental management. 

It has arisen, well intentioned, out of the complex circumstance of an increasing human 

population, the sustenance of which is not inherently compatible with the existing figuration of 

the world in which this growing population exists. Rather, the intention is to critically engage in 

a discussion of the tenants of that concept and the limitations of beginning the discussion from 

the perspective of human management of another species in place of a potentially more fruitful 



discussion of management of humans in the context of other species. 

 The decisions to be made by rangers and biologists at the Sydney Botanic Gardens hinge 

upon decisions made by others operating at the metropolitan scale, decisions which are informed 

by species management plans that assume to operate at the regional level but do so within the 

same confines of planning and management that set up the existing challenging relationships 

of constituencies with different needs clamoring for their input to be given priority. The draft 

National Recovery Plan is a clearly written set of ideals about identifying and protecting 

foraging habitat that comes out of environmental analysis. However, the actions suggested 

are non specific agenda items. They lack vision at the regional level and in no way consider 

the creation of new forms of urban and rural development that could limit future degradation 

of habitat and possibly promote the creation of new habitat that is not in conflict with human 

habitation nor in conflict with urban and agricultural growth. Underlying the very need for the 

plan is the clear link between human urbanization and the subsequent urbanization of the bats, 

This phenomenon is not recognized by the plan itself. In the National Recovery Plan ‘nature’ 

remains something out there, acted upon and saved by humans but somehow still separate from 

human endeavor. The plan can be criticized as a passive call to ‘do something’ in a situation 

that requires a much more active regional approach including changing human perception and 

taking responsibility for the difficult conditions set up by what James Corner would call the 

‘bureaucratic and uninspired failings’ of the planning profession. (Waldheim, 2) This is no small 

task as it is virtually impossibly to convince someone that a species is under threat of extinction 

when there are 30,000 of them living in that person’s back yard. Corner’s call for a ‘synthetic 

and imaginative reordering of categories in the built environment ‘ as a way out of the problems 

created by postindustrial modernity may be exactly the approach required to make headway in 

the ‘management’ of species like the Flying Fox. Ironically, this may mean that the reversal of 

the idyllic environmentalist idea of nature and city as separate antithetical entities is the only 

means by which the unintentional intertwining of the two that has resulted from their intellectual 

separation can be reconfirmed to give the two the kind of  separation they may require. 

Trace one to show foraging range of 
bats/behavior section...overlay with 
map of urban area of Melbourne to 
show how they are using urban region 
to forage. 

Melbourne gardens (lower) and Yarra Bend State Park relocation site. 

Foraging activity in the Melbourne metro region. 



The cost of choosing urban. 71 % of bats killed in the city are electrocuted by power lines. Benefits of an urban life: year-round high quality forage. 
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