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Limitations of this Report 
 

The information in this report is for the exclusive use of Central Highlands Regional Council, the only intended beneficiary 
of our work. NRA cannot be held liable for third party reliance on this document. This disclaimer brings the limitations of 
the investigations to the attention of the reader. The information herein could be different if the information upon which it 
is based is determined to be inaccurate or incomplete. The results of work carried out by others may have been used in 
the preparation of this report. These results have been used in good faith, and we are not responsible for their accuracy. 
The information herein is a professionally accurate account of the site conditions at the time of investigations; it is 
prepared in the context of inherent limitations associated with any investigation of this type. It has been formulated in the 
context of published guidelines, field observations, and discussions with site personnel and stakeholders. NRA’s opinions 
in this document are subject to modification if additional information is obtained through further investigation, 
observations or analysis. They relate solely and exclusively to environmental management matters,and are based on the 
technical and practical experience of environmental practitioners. They are not presented as legal advice, nor do they 
represent decisions from the regulatory agencies charged with the administration of the relevant Acts. Any advice, 
opinions or recommendations contained in this document should be read and relied upon only in the context of the 
document as a whole and are considered current as of the date of this document. 
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1. Introduction

1.1 Background

Flying-foxes play an important role in biodiversity and ecosystem health but can also be a source of conflict with 
humans.  Central Highlands Regional Council (CHRC) recognises the ecological importance of flying-foxes but 

also appreciates community concerns about flying-foxes and potential impacts on people’s health and safety. 

Council has developed a Statement of Management Intent (SOMI) to communicate the ways it plans to 

manage flying-fox populations within Urban Flying-fox Management Areas1 (UFFMA, Figure 1). 

Two species of flying-fox are found in the Central Highlands Region, the Little-red flying-fox (Pteropus scapulatus ) 
and the Black flying-fox (Pteropus alecto ). 

This Management Plan builds on the information and guidance in the SOMI and provides a framework for managing

flying-foxes within the Central Highlands local government area. The Plan draws on scientific literature and other

relevant knowledge about flying-fox ecology and management, including flying-fox management plans and strategies

from other regions (eg GeoLINK 2012, O’Connor 2013, SRRC 2015).

This plan should be read in conjunction with the Code of Practice, Low impact activities affecting flying-fox roosts
(Nature Conservation Act 1992), Code of Practice, Ecologically sustainable management of flying-fox roosts (Nature

Conservation Act 1992) and Flying-fox Roost Management Guideline (Wildlife and Threatened Species Operation, 

Department of Environment and Science.)

1.2 Purpose and objectives

The Management Plan is guided by the following objectives.

• To ensure that flying-fox management activities do not exacerbate flying-fox problems or transfer
flying-foxes to sensitive areas.

• To consider, address and manage community concerns regarding flying-foxes.

• To mitigate current and future impacts of flying-fox camps on public health and amenity.

• To identify flying-fox management strategies that comply with legal obligations and are based on
scientific knowledge of flying-fox biology.

• To promote community understanding of issues relating to flying-foxes including their conservation,

ecological role, and potential health risks.

• To balance flying-fox conservation with impacts on people.

• To clarify council’s roles and responsibilities in flying-fox management.

1 An indicative UFFMA for a local government area is defined by maps available from the website of the Department of 

Environment and Heritage Protection, 

<https://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/management-areas/map-request.php >. 

https://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/management-areas/map-request.php
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2. Context

2.1 Flying-fox ecology and threats

Flying-foxes play an important role in our ecosystem as they pollinate many plant species and disperse thousands 
of seeds long distances. 

2.1.1 Ecological importance of flying-foxes 

It’s estimated that a single flying fox can distribute up to 60,000 seeds in a night  (Caroline et al 2003). This combined 
with their ability to fly long distances enables flying-foxes to transport seeds and pollen across the landscape. Flying-

foxes’ role in dispersing seeds and genetic material is beneficial to a broad range of flora and fauna and is vital to 

maintaining ecosystem health (SEQ Catchments 2012). Apart from their ecological importance, all species of flying-

foxes are protected as native fauna under Queensland legislation2.  

2.1.2 Threats to flying-foxes 

Flying-fox populations face a number of threats, including, but not limited to, the threats outlined below. These threats 

are often linked and act together to impact  flying- fox populations. 

Biological factors 

Flying-foxes can live for more than 15 years and begin reproducing between two and three years of age. They

produce only one viable offspring per year (McIlwee & Martin 2002). Since European settlement, flying-foxes have

been subjected to human-induced threats such as persecution, culling and habitat loss which have resulted in

increased mortality rates. These increased rates of mortality, in combination with their low rates of reproduction,

have led to population declines in some areas (McIlwee & Martin 2002).

Habitat loss 

Black and Little-red flying-foxes are currently widespread and abundant; however, as human populations increase,

particularly in eastern Australia, flying-fox habitat is increasingly being cleared or modified. As a result, flying-foxes

are more likely to come into contact with humans as they seek alternative refuge in orchards and urban or peri-urban

areas (Vardon et al 2001, Aziz et al 2016).

Human modification to landscapes

Human modifications to landscapes can cause flying-foxes to be injured and killed. For example, their wings can 

become entangled in loose nylon (monofilament) netting on fruit trees, flying animals may be electrocuted on 

powerlines, and they may collide with motor vehicles or fences (EHP 2015a). A study of causes of mortality in the 

Grey-headed flying-fox (Pteropus poliocephalus ) found that electrocution on powerlines accounted for 18.6% of 

deaths, entanglement in fruit-tree netting was 5.8%, and entanglement in barbed wire was 4.7% (Tidemann & Nelson 

2011). 

Crop protection activities 

Flying fox activity is estimated to cause millions of dollars in crop damage in Queensland annually. 

The perceived or real threat that flying-foxes pose to crops means that they are frequently persecuted by fruit 

producers. In the past, electrocution of flying-foxes was a common, legal method to protect fruit crops (McHold & 

Spencer 1998, Teagle 2002), resulting in the death of hundreds of thousands of flying-foxes (McIlwee & Martin 

2 Two species, the Spectacled Flying-fox (Pteropus conspicillatus ) and Grey-headed Flying-fox (Pteropus 
poliocephalus), which do not occur in the Central Highlands Region, are also protected under the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 
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2002). Queensland prohibited the use of electrocution grids in fruit orchards in 2001; however, it is likely that large 

numbers of flying-foxes continue to be electrocuted illegally (Vardon & Tidemann 1995, Booth 2006). 

EHP encourages farmers to use deterrents which won’t harm flying-foxes.  It recommends netting as the most 
effective form of crop protection (EHP 2016). Other potential deterrents include lights, loud noise, scare guns and 

odour deterrents (DPIF 2009).  

2.2 Flying-foxes known to occur in the Central Highlands Region 

Two species of flying-fox are found in the Central Highlands Region, the Little-red flying-fox (Pteropus 
scapulatus ) and the Black flying-fox (Pteropus alecto ). 

2.2.1 Little-red Flying-fox (Pteropus scapulatus ) 

The Little-red flying-fox (LRFF) is also known as the Little red fruit bat, Reddish fruit bat, Collared fruit bat and 
Collared flying-fox (Birt et al 2008). 

Description 

The LRFF is a medium-sized, reddish to dark brown flying-fox. Some LRFFs have a yellow patch on the

shoulders and back of their necks (Birt et al 2008, Churchill 2008). They can be distinguished from other

Australian flying-foxes by their relatively small size, reddish-brown translucent wing membranes during flight,

naked or sparsely-furred legs, and formation of dense clusters when roosting (Birt et al 2008, Churchill 2008;

Plate 1). Males weigh between 350-604 g and females between 310-560 g (Birt et al 2008, Sinclair et al

1996).
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Conservation status 

The LRFF is currently listed as Least Concern under the Queensland Nature Conservation Act 1992 and is not listed 
under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999. 

Distribution 

The LRFF is found throughout most of eastern and northern Australia, from semi-arid areas to tropical and temperate 

forests (Figure 1; IUCN 2008b, Birt et al 2008, Sinclair et al 1996). They have also occasionally been recorded in 

central and coastal South Australia, the south coast of New Guinea, and on offshore reefs.  The LRFF is more 

nomadic than other Australian flying-foxes, moving around the landscape in response to available food resources 

(Vardon et al 2001, Birt  2004, Birt et al 2008, Churchill 2008). 

 

Figure 1: Distribution of the Little-red Flying-fox (Pteropus scapulatus ) in Australia (data 
source: IUCN 2008b) 

Diet 

The LRFF feeds primarily on seasonally-available blossoms (Birt 2004, Birt et al 2008, Churchill 2008). 

Significant food species for LRFF in coastal areas of southeast Queensland are summer flowering Corymbia 

and Eucalypyus species and native bottlebrush (Melaleuca spp. and Callistemon spp.;( Birt 2004, Chamberlin 

2008, Markus et al 2008).  
 

Habitat 

The LRFF moves seasonally to capitalise on the nectar available from seasonally-flowering trees (Vardon et 

al 2001, Birt 2004, Birt et al 2008, Churchill 2008), and uses a diverse range of habitats, including monsoon, 

temperate and eucalypt forests and paperbark swamps (Churchill 2008).  
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Roosting 

Unlike other Australian flying-foxes, LRFF tend to roost in dense clusters – which can exceed one million 

flying foxes. (Birt et al 2008). These day-time campsites are usually located in close proximity to water (Birt 

et al 2008). They often share roost trees with other flying-fox species and can displace these species from 

permanent roosts (Churchill 2008). The dense clusters LRFFs roost in  cause damage to trees (Churchill 

2008). 

Reproduction 

LRFF’s reproduction pattern is similar to other Australian flying-fox species. 

Mating occurs from November to January and young are born in April and May (Birt et al 2008, Churchill 

2008). The young are carried by their mothers for the first month and are then left in the roost while the mother 

forages at night, returning occasionally to feed them (Churchill 2008).  LRFF can fly and move between trees 

at two months of age. They continue to be suckled and cared for by their mothers while they learn to forage 

(Churchill 2008). Males and females are sexually mature by 18 months (Churchill 2008). 

2.2.2 Black flying-fox (Pteropus alecto) 

The Black flying-fox (BFF) is also known as the Back fruit bat, Blackish fruit bat and Gould’s fruit bat (Markus

et al 2008).

Description 

The BFF is the largest Australian flying-fox and weighs bet ween 500-950 g (Markus et al 2008). It has

short black fur with a reddish collar around the back of its neck and occasionally has brown eye rings (Churchill

2008, Markus et al 2008; Plate 2). Some BFFs have white tips on their belly. (Churchill 2008, Markus et al

2008).

Plate 1:  Little-red Flying-foxes3
Plate 2:   Black Flying-foxes 

    (Imagesource:www.steveparish-
natureconnect.com) 

3 All plates by NRA unless otherwise stated. 
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Conservation status 

The BFF is currently listed as Least Concern under the Queensland Nature Conservation Act 1992,   and is 
not listed under the Commonwealth Environment Protection and Biodiversity Conservation Act 
1999. 

Distribution 

The BFF is found in coastal areas in the northern half of Australia, covering a range of 1.6 million km2. It is 

also found in southern New Guinea and parts of Indonesia (Figure 2; Churchill 2008, Markus et al 2008). The 

BFF is adaptable and has adopted an urban lifestyle in many parts of eastern Australia (Markus et al 2008).  
 

Figure 2: Distribution of the Black Flying-fox (Pteropus alecto ) in Australia (data 
source: IUCN 2008a) 

Diet 

BFF usually forage within a 20 km radius of their roost however; they sometimes travel as far as 50 km 

(Churchill 2008). Their preferred native foods include fleshy rainforest fruits and nectar from blossoms of 

eucalypts (Angophora, Corymbia and Eucalyptus spp.), paperbarks (Melaleuca spp.), figs (Ficus spp.), 

grevilleas (Grevillea spp.), bottlebrushes (Callistemon and Melaleuca spp.) and turpentines (Syncarpia 

glomulifera ; Markus & Hall 2004, Churchill 2008, Markus et al 2008). BFF also feed on a range of introduced 

fruit and flower species, including Mangoes (Mangifera indica ), Cocos Palms (Sygarus romanzoffiana ) and 

Chinese Elm Trees (Celtis sinensis ; Markus & Hall 2004). They also occasionally eat green foliage  by 

chewing the leaves to a pulp and sucking the juices, and have also been observed licking sap from incisions 

made in eucalypts by gliders (Churchill 2008). 
 

Habitat 

The BFF uses a broad range of habitats. Habitat types used include subtropical and tropical forests and 

woodlands, mangroves, monsoon rainforest and floodplains (Churchill 2008, Markus et al 2008).  Patterns of 

habitat use are usually related to reproductive cycles and food availability (Vardon et al 2001). 
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Roosting 

BFF usually roost in trees located close to reliable food resources, often on the banks of watercourses 

(Markus et al 2008). Camps can be in mangroves, paperbark swamps, closed and open eucalypt forest, and 

occasionally in caves (Stager & Hall 1983, Loughland 1998, Churchill 2008, Markus et al 2008). Camps can 

contain up to 30,000 individuals and are often shared with other flying-fox species. When other species are 

present,  BFF tend to roost high in the canopy and on the periphery of the camp (Markus et al 2008). BFF  

often use the same camp for many years (Churchill 2008). BFF have adapted to an urban lifestyle in many 

parts of coastal eastern Australia, most likely as a result of habitat loss and reliable food resources in urban 

and peri-urban areas (Markus et al 2008). 

Reproduction 

BFF’s  peak  mating season  on the east coast of Australia is March-April and in northern Australia it is 

January- February. Females give birth to single young in October-November in eastern Australia and July-

August in northern Australia. The young are carried by their mothers for the first month (Markus et al 2008). 

Young learn to fly between one and three months old and by three months old they start to leave their roost 

to forage independently (Markus et al 2008). Females reach maturity more quickly than males (Vardon & 

Tidemann 1998). 
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2.3 Potential sources of conflict between humans and flying-foxes 

Flying-fox camps in urban areas can have a range of impacts on public and council operations. Potential 

impacts of flying-foxes, and sources of human/flying-fox conflict in the Central Highlands region  are discussed 

below. 

2.3.1 Noise 

Flying-foxes tend to congregate in large daytime camps and are highly social animals that communicate 

vocally. In general, noise levels are greatest in the early morning when flying-foxes return to their roosts from 

nightly foraging. However, noise may occur throughout the day in response to a range of triggers including 

territorial disputes and disturbances (eg predator activity). Noise levels increase during the mating season, 

when males make loud noises to attract prospective mates, and aggressively defend territories (Nelson 1964, 

Markus 2002).  Flying-fox noise can cause loss of sleep and an inability to relax in the home or concentrate 

in the workplace for people who live or work near camps (GeoLINK 2002). 

2.3.2 Odour 

Male flying-foxes mark their territories via glandular secretions (Wood et al 2005), and both sexes defecate

and urinate at roost sites. The volatile chemicals in these secretions result in a pungent odour . The smell

from flying-fox camps can infiltrate homes and businesses in surrounding areas, and can be strong enough

to induce nausea (GeoLINK 2012). Some residents may attempt to minimise the odour by closing doors and

windows, which can lead to discomfort if air-conditioning is unavailable, or increase financial burden if it is.

2.3.3 Faeces and urine 

Flying-foxes defecate and urinate at roost sites, and during flight. This can cause staining of timber and

weatherboards on homes, damage to vehicle paint work, contamination of clean clothing/washing, and public 

areas such as picnic tables and benches. Faeces also contain micro- organisms which can cause illness in

humans, including Leptospirosis and Salmonella (QGov 2016a).

2.3.4 Damage to vegetation 

Long-term occupation of roost trees by flying-foxes can lead to extensive defoliation and in extreme cases,

broken tree limbs.

2.3.5 Perceived risk to human and animal health 

Flying-foxes can carry a range of pathogens that can cause illness and death in humans and other animals, 

including Hendra virus, Australian Bat Lyssavirus (ABLV), Menangle virus, histoplasmosis, leptospirosis and 

salmonella. In general, transmission of diseases directly from flying-foxes to humans is unlikely (EHP 2015b). 

Nonetheless, the seriousness of the diseases which may be transmitted by flying-foxes means that all flying-

foxes should be assumed to be infected and only handled by trained, vaccinated persons. Of the diseases 

that may be carried by flying-foxes, Hendra virus and ABLV are  the greatest concern in Australia. 
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Hendra virus 

Hendra virus, first identified in 1994 in Queensland, is a disease which can be transferred from animals to humans.  
Hendra Virus is a Notifiable Condition in Queensland. 

The disease can be life-threatening for horses and humans (Plowright et al 2008, Mahalingam et al 2012, QGov 
2016b).   
 

• Hendra virus can be transmitted in the following ways (QGov 2016b): 

• flying-foxes to horses 

• among horses 

• from horses to humans4. 

 

Dogs can also contract Hendra virus, most likely from horses, and a number of other animals including cats, 
guinea pigs, ferrets and pigs have been infected experimentally. Ongoing research is being conducted to gain 
an improved understanding of the ways in which Hendra virus can be transmitted between species (QGov 
2016b). 

 

“The potential seriousness of Hendra virus infection for humans and horses requires 
workplace health and safety measures to be implemented where there is occupational 
contact with horses. To prevent infection, sound hygiene and biosecurity measures 
should be adopted as routine practice for all horse contact” (QGov 2016b). 
 

Horse owners can follow a number of  steps to reduce the risks that they or their horses could contract Hendra virus, 
including: 

• discuss horse vaccination with a veterinarian 

• cover horse feed and water containers 

• remove horses from paddocks that contain flowering/fruiting trees 

• clean up fruit on the ground in horse paddocks 

• isolate any horse that becomes sick, pending veterinary advice. 
 

Australian Bat Lyssavirus 

Australian Bat Lyssavirus (ABLV) is a disease that is closely related to rabies,and is transmitted from flying-foxes to 
humans via bites and scratches. Three cases of confirmed ABLV have been recorded in humans (Francis et al 
2014a). All four Australian flying-fox species are known to carry the virus, as well as a microbat (Microchiroptera), 
the Yellow- bellied Sheathtail Bat (Saccolaimus flaviventris ). It is estimated that one percent of flying-foxes may be 
infected with ABLV (DAF 2016). People who do not physically interact with bats, including flying-foxes, are not at 
risk from ABLV. ABLV is a Notifiable Condition in Queensland. 

 

 

 

 

 
 

4 All known cases have involved people who had been in close contact with infected horses (Plowright 

et al 2008, QGov 2016b). 
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General health and   wellbeing 

GeoLINK (2012) identified a range of ailments that a community in Lorn, NSW, attributed to living in close 
proximity to a flying-fox camp. These included: bronchitis, laryngitis, sinusitis, allergic reactions, headaches, 
migraines, sore throats, asthma, nausea, tinnitus and wheezing5.  There is limited research into the effects of 
living near flying-fox camps, and no documented evidence of disease associated with inhaling volatile 
substances from flying-fox faeces and urine (GeoLINK 2012). 

2.3.6 Orchard damage and loss 

Fruit orchards provide a concentrated, and often easily accessible, source of food for flying-foxes. Flying-
foxes can cause significant damage to fruit crops which costs primary producers millions of dollars annually. 
The Australian fruit industry considers flying-foxes to be its main vertebrate animal  crop pests (Aziz et al 
2016). 

2.3.7 Reduced amenity 

Flying-fox camps can reduce amenity for people living and working near them. For example, people may 
avoid parks and playgrounds where flying-foxes roost because of the perceived health risks, noise, smell and 
an aversion to facilities coated by flying-fox faeces. Residents who live adjacent to flying-fox camps may need 
to keep doors and windows closed to block out the noise and smell, and avoid using outdoor areas. These, 
and other flying-fox related issues may lead to residents feeling trapped in their homes (GeoLINK 2012). 

2.4 Key stakeholders 

Flying-fox management involves participation from a broad range of stakeholders. These stakeholders may 
be responsible for administering laws and managing camps, or may be impacted by flying-foxes. Key 
stakeholders in the Central Highlands Region are described below. 

2.4.1 Department of Environment and Heritage Protection (Queensland 
Government)

All flying-fox species are protected under the Queensland Nature Conservation Act 1992 (NC Act), and 

subordinate Nature Conservation (Wildlife) Regulation 2006 (NC Regulation), which are administered by the 

Queensland Department of Environment and Heritage Protection (EHP). 

2.4.2 Biosecurity Queensland (Queensland Government) 

 One of Biosecurity Queensland’s core responsibilities is to coordinate the government's efforts to prevent, 
respond to, and recover from pests and diseases that threaten the economy and environment (BQ 2012). 
Therefore, Biosecurity Queensland has an interest in managing diseases which are known to occur in 
Australian flying-foxes, such as Hendra virus and ABLV and conducting surveillance for emerging infectious 
diseases such as rabies, which may pose a threat to Australia’s economy and environment. 

5 The link between these ailments and flying-foxes has not been medically substantiated. Illnesses that may be attributed 

to flying-fox camps should be assessed by a medical practitioner. 
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2.4.3 Queensland Health (Queensland Government) 

Flying-foxes can carry pathogens which can pose a threat to human health. Queensland Health is responsible 
for providing medical advice about, and investigating cases of, diseases such as Hendra virus, Australian Bat 
Lyssavirus, and Leptospirosis which are notifiable conditions under the Queensland Public Health Regulation 
2005. 

2.4.4 Central Highlands Regional Council (Local Government) 

Council is responsible for provision of a broad range of services to its constituents, including land use planning 
and public land management. An as-of-right authority allows Queensland Local Governments to manage 
(including disperse) flying-fox roosts in UFFMA without the need for a permit under the NC Act, in accordance 
with the ‘Code of Practice - Ecologically sustainable management of flying-fox roosts’. If local governments 
wish to conduct non-code compliant activities within a UFFMA, or manage a roost outside of an UFFMA, they 
must obtain a ‘Flying-fox Roost Management Permit’ (FFRMP). Low impact activities in the vicinity of flying-
fox roosts are allowed under the ‘Code of Practice - Low impact activities affecting flying-fox roosts’. 

2.4.5 Community (includes affected and unaffected residents) 

Residents may be affected by flying-foxes in a range of ways. Negative impacts are likely to be most severe
where residents’ land contains all or part of a flying-fox camp, or is immediately adjacent to a camp. In some
places negative impacts, such as odour, have been identified more than 200 m away from camps. The
landscape characteristics at, and surrounding, roost sites influence the distance at which impacts are
experienced (GeoLINK 2012). Other ways community members can be impacted include damage to the
paintwork of their cars from flying-fox faeces and being deterred from using amenities such as picnic areas
or playgrounds. 

Conversely, some residents may value flying- foxes because of their ecological role as pollinators and seed 
dispersers, as a spectacle during evening fly outs, or as backyard visitors. 

2.4.6 Interest groups

Other interest groups that potentially have an interest in flying-fox ecology and management in the region 
include the Australasian Bat Society, the Ecological Society of Australia, the Australian Mammal Society, and 
fauna care/rescue groups such as RSPCA Queensland. 
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3. Management 

3.1 Background 

3.1.1 Known flying-fox roosts in the Central Highlands Region 

There are two urban locations within the Central Highlands Regional Council area where flying-foxes currently 

roost (Figure 3): Mackenzie Park in Duaringa, and the Emerald Botanic Gardens. 

Mackenzie Park – Duaringa 

More than 100,000 Little-red flying-foxes (Pteropus scapulatus ; LRFF) occupied Duaringa’s township in early 

2013 (Saphore 2013). Since then, LRFF and Black flying- foxes (Pteropus alecto ; BFF) have roosted in a 

number of locations within the township. Council has previously sought to mitigate human/flying-fox conflict 

via dispersals from populated areas, with the aim of keeping flying-foxes “on the edge of the town [where] 

they're not impacting the community” (CQ News 2014). Fifteen large trees were removed from a residential 

block after one of the dispersals, to prevent recolonization by flying-foxes. 

Following dispersals the flying-foxes temporarily relocated to the periphery of the town, including bushland to 
the east of the Duaringa Cemetery, and along the western edge of the town. The camp in Mackenzie Park 

was occupied by BFF after they were dispersed from an adjacent site, and LRFF in March/April 2016 (Plate 

3). 

Plate 3: Little-red and Black Flying-foxes at Mackenzie Park, Duaringa 

 

 

 

 

6 Numbers were estimated by counting LRFF in four portions of the canopy, extrapolating each count to provide an estimate for 

the entire tree, and then calculating an average of the four counts (Duaringa = 1,326 LRFF; Emerald = 10,785 LRFF). 
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Emerald Botanic Gardens 

LRFF habitat the rainforest section of the Emerald Botanic Gardens. The last assessment of numbers was 
carried by the NRA in May 2016 and identified approximately 11,0007  LRFF within a planted, low closed-
forest consisting of rainforest tree and shrub species (Figure 5).  Assessment of numbers was difficult due to 
dense vegetation.  

The assessment found the flying-foxes had caused some vegetation damage. Fallen foliage was abundant 
on the ground and the trunk of a tree had snapped, presumably under the  mass of  roosting  flying-foxes 
(Plates 4 and 5). 

Plate 4: Fallen foliage beneath the flying-fox camp in the Emerald Botanic Gardens 

Plate 5: Broken tree within the flying-fox camp in the Emerald Botanic Gardens 

7 Estimate based on four counts of portions of the canopy that were occupied by flying-foxes, extrapolating each count to 

provide an estimate for the entire tree, and then calculating an average of the four counts = 10,785 (158 in 1/30; 521 in 1/20; 95 

in 1/5; and 590 in 1/20; 809 in 1/20). 
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3.1.2 Legislative framework 

Management activities at flying-fox roosts may be subject to Federal, State, or Local Government 

approvals. Key legislation that may relate to flying-fox management is discussed below. 

Commonwealth legislation 

Environment Protection and Biodiversity Act 1999 

Neither BFF nor LRFF are listed under the Commonwealth Environment Protection and Biodiversity Act 

1999 (EPBC Act). If   a   species   that   is  listed under  the  EPBC  Act  is  recorded in a camp, for  

example the Grey-headed Flying-fox (Pteropus poliocephalus ), or  Spectacled Flying-fox (Pteropus 

conspicillatus ) then the requirements of the EPBC Act must be considered. However, no EPBC Act listed 

flying-fox species is known to occur in the Central Highlands Region. 

 

Queensland legislation 

Nature Conservation Act 1992 

BFF and LRFF are protected under the NC Act and any interference or management of a roost is regulated 

under the subordinate NC Regulation. Under the NC Act/Regulation, persons are able to manage flying-

foxes in number of ways. 

 

• All persons have an as-of-right authority to undertake low impact activities, such as 

weeding, mulching, mowing and minor tree trimming, at flying-fox roosts in accordance 

with the code of Practice - Low impact activities affecting flying-fox roosts. 

• Local governments have an as-of-right authority (Nature Conservation Act 1992 section 

41A) to manage (including disperse), flying- fox roosts in UFFMA, without the need for a 

permit, in accordance with the code of Practice - Ecologically sustainable management of 

flying-fox roosts. 

• Persons (including local governments) wishing to undertake activities that are not 

authorised as-of-right can apply to EHP for a flying-fox roost management permit 

(FFRMP). 

 

Code of Practice; low impact activities affecting flying-fox roost.  
https://environment.des.qld.gov.au/__data/assets/pdf_file/0029/89453/cp-wl-ff-low-impact-
roosts.pdf 

Code of Practice; Ecologically sustainable management of flying-fox roosts.  

https://environment.des.qld.gov.au/__data/assets/pdf_file/0033/89853/cp-wl-ff-roost-management.pdf 

 

Wildlife and Threatened Species Operations, Department of Environment 
and Science.  Flying-fox roost management guideline.  
https://environment.des.qld.gov.au/__data/assets/pdf_file/0028/88633/Guideline-Roost-
Management.pdf 

 

The Flying-fox roost management guideline provides information to assist decision making relating to 

flying-fox management, maximise the efficacy of various management activities, and minimise the 

likelihood of management activities at flying-fox roosts causing harm to flying-foxes (EHP 2013). 

Vegetation Management Act 1999 

Roost management that requires the clearing of remnant vegetation is subject to the Queensland 

Vegetation Management Act 1999. 

Animal Care and Protection Act 2001 

https://environment.des.qld.gov.au/__data/assets/pdf_file/0029/89453/cp-wl-ff-low-impact-roosts.pdf
https://environment.des.qld.gov.au/__data/assets/pdf_file/0029/89453/cp-wl-ff-low-impact-roosts.pdf
https://environment.des.qld.gov.au/__data/assets/pdf_file/0033/89853/cp-wl-ff-roost-management.pdf
https://environment.des.qld.gov.au/__data/assets/pdf_file/0028/88633/Guideline-Roost-Management.pdf
https://environment.des.qld.gov.au/__data/assets/pdf_file/0028/88633/Guideline-Roost-Management.pdf
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The purpose of the Queensland Animal Care and Protection Act 2001 is to achieve the 

following objectives. 

• Promote the responsible care and use of animals. 

• Provide standards for the care and use of animals that: 

• achieve a reasonable balance between the welfare of animals and the interests of persons 

whose livelihood is dependent on animals 

• allow for the effect of advancements in scientific knowledge about animal biology and 

changes in community expectations about practices involving animals. 

• Protect animals from unjustifiable, unnecessary or unreasonable pain. 

• Ensure the use of animals for scientific purposes is accountable, open and responsible. 
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Environmental Protection Act 1994 

The Queensland Environmental Protection Act 1994 (EP Act) protects Queensland’s 

environment while allowing for development that improves the total quality of life, both now and in the 

future, in a way that maintains the ecological processes on which life depends (ecologically sustainable 

development). Flying-fox roost management activities, particularly dispersal, may interfere with 

environmental values by generating noise, smoke and light that could be considered environmental 

nuisances under the EP Act. 

Local Government legislation 

Local Government legislation (local laws) may also be relevant to flying-fox management. Local laws that 

may be particularly relevant are those relating to management of public amenities, vegetation clearing, 

public health and safety, and noise, smoke and general nuisance which may be associated with flying-

fox dispersals. 

3.2 Potential management considerations and issues 

Council has an as-of-right authority to manage (including to disperse), flying-fox roosts in UFFMA,

without the need for a permit, in accordance with the ‘Code of Practice - Ecologically sustainable

management of flying-fox roosts’. Management of flying-fox camps on privately owned land is the

responsibility of the landowner. If a resident is concerned about a camp that is on private land or falls

outside of council’s UFFMA, they can apply to EHP for a roost management permit8.

3.2.1 Identifying a need for flying-fox management

Management of flying-foxes and their roost poses a number of challenges. If a need for management 

activity has been identified, council will consider a range of activities to determine the most appropriate 

response. The following considerations are identified in the Queensland ‘Flying-fox roost management 

guideline’. 

• Is the management [activity] authorised as-of -right, or if not, has a permit been obtained

from [EHP]?

• Will the management [activity] comply with the Code of Practice?

• What will be the potential impacts of the management [activity] on community members

near the site?

• What are the potential impacts on community members in the wider surrounding area?

• What are the potential costs of the management [activity]?

• What unique factors exist at the site that might influence the management [activity]?

• Which species use the camp site?

• Is the camp occupied permanently, seasonally or irregularly?

• Is current usage consistent with historical use?

• Are the flying-foxes currently breeding or rearing their young?

8 Further information is available at: http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/roost- management-permits. 

http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/roost-
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3.2.2 Sensitive areas 

Some potential flying-fox roost locations are likely to generate greater public concern than others. Areas where people or animals are likely to be susceptible to bat-borne 

diseases are of particular concern. For example, while a roost in remnant bushland may be little cause for concern, a roost adjacent to a playground or picnic area may pose 

health risks. Some examples of areas where flying-fox roosts may be undesirable include: 

• stables and racecourses where horses may encounter flying-foxes or their excreta

• private residences

• schools and childcare centres

• aged care facilities

• hospitals.

3.2.3 Community consultation 

Management activities that do not take community concerns into account may be of limited success in resolving human/wildlife conflict (Zinn et al 1998). To gauge potential

management issues and concerns of stakeholders, council should undertake a process of consultation as part of flying-fox camp management. This consultation process may

be conducted via, but not limited to, public meetings, mail questionnaires, interviews with key stakeholders, or written feedback on draft proposals. The consultation process

can be informed by management plans (eg GeoLINK 2012) and other literature that has previously gauged community perceptions of flying-foxes (eg Kung et al 2015).With

effective community consultation it is possible change public perceptions of flying-foxes and reduce community complaints (SEQ Catchments 2012).

3.2.4 Legally available management options 

Flying-fox management activities should be effective and legally defensible and should balance community concerns with positive environmental outcomes. Decisions to

employ management activities should consider community desires, knowledge of flying-fox behaviour and ecology, past experiences and government guidelines, codes and

legislation (OEH 2015).

A range of legally available options for managing flying-foxes within the Central Highlands Region is outlined below and in Table 1. Management activities should be tailored 

to the particular scenario and be cognisant that what might be appropriate at one roost site may not be appropriate at another. Management activities that could be undertaken 

by council can be broadly categorised as follows: 

• minimal intervention

• land use planning

• responding to complaints and choosing no intervention

• research and monitoring

• proactive community education
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• enhancing low-conflict alternative sites 

• in-situ management 

• dispersal 

• driving away flying-fox by removing vegetation. 

 

The above approaches to management can take a variety of forms. To help assess their relative merits, each option has been assessed in relation to the following criteria. 

The results of the assessment are shown in Table 1. 

• Statutory requirements. 

• Animal welfare. 

• Scientific validity. 

• Social acceptability. 

• Costs of implementation.
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Table 1: Summary of management options for flying-foxes in the Central Highlands Regional Council area 
 

Management 

option 
Level of 

intervention1 

 

Description 
Statutory requirements 

Feasible2 Animal welfare 

considerations 
Feasible2 

 

Scientific validity Feasible2 
 

Social acceptability Feasible2 Costs of implementation 
Feasible2 

Do nothing Do nothing Undertake no active 

management. 

No statutory 

considerations. 

Y Negligible welfare 

issues. 

Y Flying-foxes will 

continue to occupy the 

site while food, roost 

etc. conditions are 

suitable. 

Y Some community members, 

particularly those affected by 

flying-foxes, are likely to object 

to doing nothing. Only feasible 

if human/flying-fox conflict is 

low. 

YR Nil, although could 
incur social and 
financial costs 
associated with loss of 
amenities, cleaning 
faeces/urine from 
infrastructure etc. . 

YR 

Education Minimal Provide accurate and 
transparent information to the 

community about flying-fox 

behaviour, ecology and 

management. 

No statutory 

considerations 

Y Likely to have positive 

impacts on flying-fox 

welfare by improving 

public understanding 

of flying-foxes and 

mitigating conflict. 

Y Education is likely to 

increase acceptance of 

flying-foxes. 

Y Research may reduce public 

concern but is unlikely to 

negate it. It  is important  that  

it is seen as  a  non-biased and 

transparent process, and that 

the   aims  of  the research are 

effectively communicated. 

Y Depends on the scale 
of education 
programs. 

Could be conducted 
with in-kind support 
from research and 
conservation groups 
to reduce costs. 

Y 

Scientific 

research 

Minimal Conduct scientific research 

to improve understanding of 

the characteristics of flying-

fox camps, their use of 

habitat in the region, and 

gauge public knowledge 

and perceptions of flying-

foxes and potential  

management 

options. 

Depending on the 

nature of the 

research it may be 

subject to legislation 

such as the Animal 

Care and Protection 

Act 2001 and 

Nature 

Conservation Act 

1992. 

Y Likely to have positive 

impacts on flying-fox 

welfare by facilitating 

informed 

management. 

Y Increased knowledge 

would facilitate 

management of flying- 

fox camps and mitigate 

flying-fox/human 

conflict. 

Y Public are not likely to object to 

scientific research. 

However, it is important that it 

is not seen as being conducted 

at the expense of practical 

management. 

 Y Depends on the nature 

of the research. Could 

be conducted in 

collaboration with 

research institutions. 

External funding could 

be sought. 

Y 

Provision of 

alternative 

habitat 

Minimal An alternative roost location 

could be identified where 

flying-fox occupation would 

be ecologically and socially 

acceptable. This location 

could be revegetated with 

species that are likely to 

encourage flying-foxes to 

roost. 

Depending on the 

location, permits 

may be required 

Y Likely to have positive 

impacts on flying-fox 

welfare and provide 

habitat for other 

species. 

Y Flying-foxes may or 

may not choose to roost 

in alternative sites (eg 

Roberts et al 2011). 

Y This option is likely to be 

socially acceptable as it will 

mitigate human/flying-fox 

conflict. However, it is likely to 

be a long- term strategy and in 

certain cases this on its own 

may not allay shorter-term 

public concerns. 

YR Costs may be high if 

land purchase is 

required. Costs may 

also be associated 

with revegetation. 

Costs could be 

reduced by 

collaborating with 

external agencies such 

as local landcare 

groups, and seeking 

funding from 

government or 

conservation agencies. 

Y 
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Re-

design 

the 

urban 

tree- 

scape 

Minimal Trees in urban areas 

could be replaced 

with species that are 

unlikely to attract 

flying-foxes. 

Elsewhere, trees 

which provide 

suitable 

roosting/foraging 

resources could be 

planted to encourage 

flying-fox activity 

away from urban 

areas. 

If vegetation 

clearing is 

required it 

must be 

conducted in 

accordance 

with the 

Nature 

Conservation 

Act 1992 and 

Vegetation 

Management 

Act 1999. 

Y Likely to have 

positive 

impacts on 

flying-fox 

welfare by 

increasing 

food and roost 

availability. 

Y Little is known 

about the 

effectiveness of 

such an option; 

however, it 

seems likely that 

if suitable 

roosting/foraging 

habitat is located 

away from urban 

areas, flying-

foxes may prefer 

these locations. 

U Public may oppose 

removal of existing 

trees. Landholders may 

oppose constraints on 

the species they may 

plant on their property. 

Urban dwellers may 

value the role that 

flowering trees (eg 

eucalypts) and fruiting  

trees (eg figs) play in 

attracting wildlife, and 

providing shade. 

YR Removal of trees 

could be 

expensive. 

YR 
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Management 
option 

Level of 
intervention1 

 

Description 
Statutory 
requirements 

Feasible2 
Animal welfare 
considerations 

Feasible2 
 

Scientific validity Feasible2 
 

Social acceptability Feasible2 
Costs of implementation 

Feasible2 

Modifications to 

infrastructure 

In situ Modify buildings and other 

infrastructure to lessen the 

impacts of flying-foxes, for 

example via air- 

conditioning or 

soundproofing of buildings 

or construct covered 

shelters in outdoor areas. 

Members of the community 

could be subsidised for 

modifications to private 

residences. 

Approvals may be 

required through 

the Sustainable 

Planning Act 2009 

Y Negligible welfare 

issues 

Y Air-conditioning 

buildings enables doors 

and windows to be 

closed. Shelters can 

prevent faecal and 

urine drop (Roberts et 

al 2011; GeoLINK 

2011). 

YR Public may oppose this option 

because of installation and 

reduced amenity Air- 

conditioning may be 

unacceptable because of 

running costs and 

environmental impact. 

YR Some modifications, 

such as air-conditioning, 

could be expensive. 

YR 

Modification of 

roost habitat 

In situ Selectively remove or prune 

vegetation at the roost to 

create wider buffers 

between flying-fox camps, 

and dwellings and 

infrastructure. 

Must be conducted 

in accordance with 

the ‘Code of 

Practice - 

Ecologically 

sustainable 

management of 

flying-fox roosts’. 

Vegetation 

clearing must be 

conducted in 

accordance with 

the Nature 

Conservation Act 

1992 and 

Vegetation 

Management Act 

1999. 

Y Must be carefully 

managed to mitigate 

welfare issues. 

Removal of habitat 

when flying-foxes are 

present is likely to 

cause stress and 

increase likelihood of 

flying- foxes being 

exposed to predators. 

If conducted at the 

wrong time of year it 

could lead to females 

being separated from, 

or aborting, young. 

Alternative roost sites 

may be sub-optimal 

(Thiriet 2005). 

YR Has been effective in 

managing conflict 

between humans and 

flying-foxes elsewhere 

(GeoLINK 2012). 

Y Likely to elicit a range of 

opinions. Some residents living 

adjacent to camps may not be 

satisfied if camp remains in-

situ. 

YR Depends on the scale of 

the habitat modification. 

Costs associated with 

this option would include 

employment of an 

arborist and a person 

knowledgeable in 

flying-fox behaviour to 

assess the camp prior to 

work and oversee 

pruning. 

Y 

Dispersal of 

flying-foxes by 

deterrence 

Dispersal Concerted effort to drive 

flying-foxes away from a 

roost using non-lethal 

methods such as noise, 

smoke and light. 

May  be  

conducted by 

council as-of-right 

within  the  

UFFMA. May be 

conducted subject  

to  a  'Flying- fox 

roost management 

permit' outside of 

the UFFMA. 

Dispersal must be 

conducted in 

accordance with 

the ‘Code of 

Practice  - 

Ecologically 

sustainable 

management of 

flying-fox  roosts’ 

Y Must be carefully 

managed to mitigate 

welfare issues. 

Flying-foxes could 

potentially be injured 

or killed during 

dispersals, particularly 

if they are conducted 

during the breeding 

season when 

dependent juveniles 

may be affected (ABS 

2016). 

YR There is ongoing 

debate as to whether 

dispersal of flying- 

foxes from roosts is an 

appropriate method for 

resolving human/flying-

fox conflict. Flying-

foxes may relocate to 

undesirable locations 

(Roberts et al 2011) 

and will likely attempt to 

recolonise the roost 

over time unless the 

roost is made 

undesirable or 

destroyed. 

YR It is likely that some residents 

affected by the roost will 

support dispersal. However, 

some people may oppose 

dispersals. A survey of 

Queensland residents found 

that dispersal was not an 

acceptable management 

option for the majority of 

respondents (Kung et al 2015). 

If dispersal is employed, 

secondary actions at sensitive 

locations is advisable so that 

the conflict is not simply 

transferred elsewhere. 

YR The cost of dispersing 

flying-fox camps and 

subsequent 

management can be 

considerable and 

ongoing (Roberts et al 

2011). 

YR 
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Management 
option 

Level of 
intervention1 

Description 
Statutory requirements 

Feasible2 
Animal welfare 
considerations 

Feasible2 Scientific validity Feasible2 Social acceptability Feasible2 
Costs of implementation 

Feasible2 

Dispersal of 

Flying-foxes by 

removal of 

roosting habitat 

Dispersal Complete removal of 

roosting habitat, when 

flying-foxes are not present 

(e.g. at night after fly out). 

Must be conducted in 

accordance with the 

‘Code of Practice -

Ecologically 

sustainable 

management of 

flying-fox roosts’. 

Vegetation clearing 

must be conducted in 

accordance with the 

Nature Conservation 

Act 1992 and 

Vegetation 

Management Act 

1999. 

Y Must be carefully 

managed to mitigate 

welfare issues. 

Removal of habitat 

when flying-foxes are 

present is likely to 

cause stress, 

increase likelihood of 

flying- foxes being 

exposed to predation. 

If conducted at the 

wrong time of year it 

could lead to females 

being separated from, 

or aborting, young. 

Alternative roost sites 

may be sub-optimal 

(Thiriet 2005). 

YR Outcomes are similar to 

dispersal by deterrence. 

However, as the roost 

is completely removed 

in this scenario, follow-

up management is not 

required at the roost 

site. 

YR It is likely that many residents 

who are affected by the roost 

will support roost destruction. 

However, some people may

oppose dispersals. A survey of

Queensland residents found

that dispersal was not an

acceptable management

option for the majority of

respondents (Kung et al 2015).

If dispersal is employed,

secondary actions at sensitive

locations is advisable so that

the conflict is not simply

transferred elsewhere.

YR Costs would be incurred 

to remove roost 

trees/vegetation. The 

cost of dispersing 

flying-fox camps and 

subsequent 

management can be 

considerable and 

ongoing (Roberts et al 

2011). 

YR 

Reduce flying- 

fox population 

Lethal Conduct flying-fox culls at 

roost sites where they are 

problematic. 

Requires a 'Damage 

Mitigation Permit'. 

Y There is potential for

flying-foxes to be

injured during lethal

control, rather than

killed quickly and

humanely, which

could cause suffering

(McIlwee & Martin 

2002). 

N Flying-fox populations 

have a low capacity for 

growth. High levels of 

mortality will lead to 

species decline 

(McIlwee & Martin 

2002). 

N Culling is not likely to be 

supported by key stakeholders. 

A survey of Queensland 

residents found that culling 

was not an acceptable 

management option for the 

majority of respondents (Kung 

et al 2015). 

N Depends on the method 

that is used. 

Y 

1 See section 4.3 of the Queensland Flying-fox Management Guideline; Minimal = Minimal Intervention, In situ = In Situ Management, Dispersal, Lethal 
2 Y = Yes; YR = Yes with reservations; U = Feasibility is unknown; N = No. 
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Minimal intervention 

In some circumstances it may be possible to manage conflicts between humans and flying- foxes without the  need to 

directly  interfere with flying-foxes. Types of minimal intervention that could be employed by council include: 

• doing nothing

• education

• scientific research and monitoring

• provision of alternative habitat

• re-designing the urban tree-scape.

Doing nothing 

This option would only feasible if the potential for human/flying-fox conflict was low, or on land which council is not 

responsible for (eg some private, and State or Federally administered land). 

Education 

Information about flying-foxes can be communicated to the public and other stakeholders to demystify flying-foxes and 

enable stakeholders to make informed decisions about flying-fox management. Education should be tailored to the 

specific stakeholders and should provide information about a range of issues relevant to flying-foxes, including: 

• flying-fox biology and behaviour

• ecosystem services

• management options and likelihood of their success

• potential disease risks

• location of flying-fox camps in region.

Education programs could be presented in a range of ways, including:

• on council’s website

• pamphlets and fact sheets

• targeted workshops

• presentation to schools, community groups etc.

• information packages for land use planners.

By educating stakeholders it may be possible to mitigate human/flying-fox conflict and allow council more flexibility in 

the way it manages camps (SEQ Catchments 2012). 

Scientific research and monitoring 

Scientific research and monitoring at the local and regional level would enable council to understand the ecology of 

flying-foxes in the region, including their breeding patterns and characteristics of their roost site selection. Social 

research could also provide insight into the drivers of human/flying-fox conflict in the region and identify potential ways 

in which it might be mitigated. Ongoing monitoring of flying-fox camps would enable council to assess the success and 

impacts of management activities. 



Central Highlands Regional Council Central Highlands Regional Council Flying Fox Management Plan 

NRA Environmental Consultants 
16 May 2016 

Document Set ID: 9481 

Version: 5, Version Date: 18/12/2 

31 

 

 

 

 

 

Examples of research and monitoring that would facilitate flying-fox management include: 

• monitoring known flying-fox roosts to determine species and numbers present. temporal patterns of use. 

• identification of key life-history parameters in the region, such as mating, birth and weaning of young 

(pups) 

• Presence of dependent young. 

• General health of flying-foxes, including any signs of distress or heat stress. 

• identification of foraging resources within a nominal distance of camps (eg within a 50 km radius) 

• quantifying the impacts of flying-foxes on agricultural crops 

• surveying residents to clarify their concerns and determine the social costs and benefits of flying-foxes 

in the region. 

 

Improving understanding of flying-foxes would enable effective management of flying-fox camps in the region, 

benefitting council as well as flying-fox managers elsewhere. 
 

Provision of alternative habitat 

 

A broad range of factors may influence where flying-foxes choose to roost, including predation risks, topographic 

features, and the distribution and abundance of food and water resources (Pierson & Rainey 1992, Palmer & Woinarski 

1999). For example, the flying-fox camp in Emerald occupies a patch of artificial rainforest within the Botanic Gardens, 

and it is likely that this site was chosen by flying-foxes for a number of reasons, including the availability  of  permanent  

water at the site and  shade provided  by  the  dense  canopy. 

It may be possible to identify a location where flying-fox occupation would not be problematic and provide alternative 

habitat for flying-foxes to roost via revegetation. Habitat characteristics could be tailored to suit the known roosting 

preferences of flying- foxes. 

Re-designing the urban tree-scape 

 

The types of trees planted in urban areas are often chosen because they provide shade, and flowers which provide food 

resources that attract wildlife. These characteristics also make urban trees attractive food and roost resources for flying-

foxes. 

For example, the street trees in the Emerald CBD are primarily Moreton Bay Figs, which are commonly used as roosts 

by flying-foxes elsewhere, including in Duaringa. Flowering and fruiting trees such as Mangoes and eucalypts also occur 

throughout urban areas and provide food resources for flying-foxes9. 

Council could consider removing trees that are likely to attract flying-foxes to urban areas, and/or limit new tree plantings 

to species that are not likely to attract flying-foxes. Local residents could also be encouraged to avoid planting potential 

roost/food trees. However, residents may not support such changes because they value the aesthetic and other benefits 

that such trees provide. 

In-situ management 

Flying-fox camps may be actively managed in their current locations to mitigate impacts on the community whilst 

ensuring that flying-foxes remain in-situ and do not transfer conflict to sensitive areas. 

 

 
 

9 NRA observed Little-red Flying-foxes feeding in roadside eucalypts at a number of urban locations in Emerald on 11 March 2016. 
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Types of in-situ management that could be employed by council include: 

• modifications to infrastructure

• modifications to roost habitat.

Modifications to infrastructure 

Residential buildings, businesses and public amenities adjacent to flying-fox camps may be modified to reduce problems 

resulting from flying-fox noise, excrement, and odour. Modifications may include: 

• air-conditioning

• acoustic batts

• double-glazing or laminating windows

• carports and shelters over public areas

• non-slip paving10.

Experience in other regions suggests that residents may be unlikely to accept management options that involve

modifications to homes because of concerns about the financial and environmental costs associated with installing and

running air-conditioners, reduced amenity, and a perception of being ‘imprisoned’ in their own homes (GeoLINK 2012).

Other modifications such as installation of shelters may be appropriate in outdoor areas; however, public submissions

elsewhere suggest that the community may not favour covering outdoor areas due to installation cost and loss of amenity

resulting from the enclosed environment. (GeoLINK 2012).

Modifications to roost habitat 

Roost habitat could be modified to increase the separation between roosts and residential areas. Care would need to

be taken to ensure modifications don’t cause not cause flying-foxes to disperse into areas where they may be

a greater problem. Vegetation could also be planted to create buffers between sensitive areas and flying- fox roosts.

Dispersal 

Flying-foxes in urban areas often occupy bushland remnants where they do not come into conflict with people. However,

in some situations, they may adversely impact people. These situations could include where flying-foxes are roosting

adjacent to sensitive areas, or where flying-fox/human conflict is high and other methods of mitigating the conflict have

failed. In such cases it may be necessary to disperse flying-foxes from roosts to mitigate conflict (Phillips et al 2007).

Two main types of dispersal can be carried out:

• dispersal by deterrence - flying-foxes are driven away from roosts using non-lethal deterrence methods

including smoke, noise, light, foggers, bird fright and ‘scarecrow’ type devices

• dispersal by removal of roost habitat - roosting habitat is removed from the site at a time when flying-

foxes are absent, following:

• dispersal by deterrence

• evening fly-out

• natural abandonment of the camp.

10 Flying fox excrement can cause paved surfaces under flying-fox camps to become slippery (pers . 

obs . D. Morrant, NRA Environmental Consultants). 
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Both dispersal methods have similar risks, primarily primarily (Phillips et al 2007, Roberts et al 2011): 

• application of inappropriate methods could lead to flying-fox injury or mortality 

• application of inappropriate methods could expose council to legal action 

• flying-foxes may disperse to sensitive areas 

• time and financial costs of ongoing management may be considerable. 

 

The Australian Bat Society reviewed 17 camp dispersals between 1990 and 2013 (ABS 2016; Appendix B). This 

review found that dispersed flying-foxes tended to remain in the local area after dispersal with 64% of dispersed camps 

resettled within 600m and 91% within 2km of the site from which they were dispersed. It was not possible to predict 

where new replacement camps would form, and for 12 of the 17 dispersals that were reviewed, conflict merely shifted 

to the new roost site. Flying-fox managers often had to undertake additional dispersal actions over months and even 

years to prevent flying-foxes from returning to the original site, and ongoing financial costs were sometimes hundreds 

of thousands of dollars (ABS 2016). 

Dispersal was not an acceptable management option for a majority of Queenslanders surveyed by Kung et al (2015). 

Nonetheless, in certain situations it may be deemed necessary to improve the quality of life, and health of residents 

living near flying-fox camps. If dispersal of a flying-fox camp is considered, it should be preceded by a detailed 

assessment to determine the likely impacts on flying-foxes and the community. This assessment will include 

identification of potential alternative roost sites, including sensitive areas, and development of strategies to discourage 

flying-foxes from occupying the sensitive areas. 

Lethal control 

Flying-foxes can be lethally controlled in Queensland, to protect crops, via a ‘Damage Mitigation Permit’. Councils’ as-

of-right ability to conduct flying-fox management activities is limited to non-lethal methods, and may only be undertaken 

in accordance with the ‘Code of Practice -Ecologically sustainable management of flying-fox roosts’. Lethal control by 

council is unlikely to be legally justifiable or socially acceptable. A survey of Queensland residents found that the 

majority of respondents did not consider culling  an acceptable management option (Kung et al 2015). Lethal control 

is not consistent with the objectives of this management plan, and is therefore not considered to be a feasible method 

to manage flying-fox problems. 

3.2.5 Potential risks associated with Roost Management 

Flying-fox roost management activities may pose risks to flying-foxes, organisations undertaking the management, 

and local communities. Roost management activities should therefore be planned based on expert advice which 

carefully considers and manages associated risks (Table 2) and identifies triggers for stopping management activities 

and implementing environmental or animal welfare safeguards if necessary. This planning process is intended to 

ensure that flying-foxes, roost managers and the public are not exposed to unnecessary risks, and that flying-fox 

problems are not transferred to new areas. 
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Table 2: Risks associated with flying-fox management 
 

Risk Comment Management response 

Health risks Operational staff may interact with flying-foxes 
when undertaking management actions. The 
general public and domestic animals could be 
at risk of flying-fox exposure. 

Stressed and/or exhausted flying- foxes may 
come to ground and/or females may abort or 
drop young, thus increasing the potential for 
human/pet exposure to flying-foxes. Stressed 
animals may also shed1 viruses, such as 
Hendra, at an increased rate (Plowright et al 
2015). 

All operational staff who are likely to 
physically interact with flying-foxes should be 
rabies/lyssavirus vaccinated, trained in roost 
management, equipped with appropriate 
personal protective equipment and follow 
appropriate OH&S procedures. Where 
possible, the public should be excluded from 
the site of the action, and signage should be 
erected. Trimming of roost trees at night, after 
fly out, could minimise human/flying-fox 
interactions. 

Disruption of flying-fox Life 
Cycles 

Management actions may adversely affect 
flying-fox life cycles, particularly if conducted at 
times of the year when flying-foxes are 
breeding or rearing their young. 

Actions which could cause distress or harm 
to flying-foxes should be planned to coincide 
with times of the year when flying-foxes are 
not breeding. Actions should be planned and 
overseen by a person who is knowledgeable 
about flying-fox behaviour. Procedures on 
how to deal with injured flying-foxes should 
be documented and communicated to all staff 
participating in 

deterrence/dispersal activities. 

Flying-fox injury/mortality Flying-foxes may be injured or killed during 
management actions. Other animals may also 
be affected. 

Vegetation modification to occupied roost 
trees should be conducted in accordance 
with the 'Code of Practice Low impact 
activities affecting flying-fox roosts'. A person 
who is knowledgeable about flying-fox 
behaviour should be on site during 
management activities which have the 
potential to injure or kill flying-foxes. 
Procedures on how to deal with injured flying-
foxes should be documented and 
communicated to all staff participating in 
dispersal activities. If an injury or mortality is 
observed, operations must cease 
immediately and EHP must be notified. 
Injured animals should receive veterinary 
care as soon as possible, or be humanely 
euthanised by a trained person if transporting 
the animal would unnecessarily prolong 

its suffering. 



Central Highlands Regional Council Central Highlands Regional Council Flying Fox Management Plan 

NRA Environmental Consultants 
16 May 2016 

Document Set ID: 9481 

Version: 5, Version Date: 18/12/2 

35 

Risk Comment Management response 

Legal Breaches Management actions could expose CHRC to 
an increased risk of litigation. 

All required State and Federal Government 
approvals will be obtained prior to 
undertaking any management actions, and 
should be conducted in accordance with the 
'Code of Practice Low impact activities 
affecting flying-fox roosts', and the ‘Code of 
Practice Ecologically sustainable 
management of flying-fox roosts', under the 
Queensland Nature Conservation Act 1992. 
Management actions should be planned and 
overseen by a person who is knowledgeable 
about flying- fox behaviour. 

Transferring the Problem Dispersing flying-foxes from their roost may 
shift their impact to another location. This 
consequence is not always predictable and 
may result in a larger or complex problem. 

Dispersal actions should carefully weigh the
potential costs and benefits of coordinated
action to drive flying- foxes away from a site.
Potential alternative roosts should be
identified prior to dispersal, and planning
should include methods for preventing flying-
foxes from moving to sensitive areas (eg
personnel positioned at sensitive areas).

Ongoing monitoring and follow up dispersals
may be necessary, which may be prolonged
and cost considerable time and money.
Follow up dispersals may need to be

undertaken.

Public Opposition Members of the public may oppose the action
because of the impacts on flying-fox welfare
and conservation.

Management actions should be led by a 
person knowledgeable about flying-fox 
behaviour. This will minimise negative 
impacts on flying-foxes and humans and 
ensure open and transparent communication 
with the public,  

1 Viral shedding - the excretion of virus from an infected host. 
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3.3 Management strategies for Central Highlands Regional Council 

3.3.1 Potential management  scenarios 

Council will undertake management of flying-fox roosts on council owned or managed land. Three main scenarios for 

flying-fox roost management have been identified. 

• Management of existing roosts.

• Management of newly-established roosts.

• Management in response to extreme weather events or severe food stress.

Management scenarios for individual camps are likely to change in line with any changes to roost use by flying-foxes. 

Management strategies for each camp should be site-specific and may employ one or more management options. 

Potential types of flying-fox camps in the Central Highlands region have been grouped into six management 

categories. These categories, and proposed management activities, are based on those developed by O’Connor 

(2013), and are cognisant of council’s responsibilities and the potential for camps to generate human/flying-fox conflict 

(Table 3). 

• Category A - Established camp is located fully or partially on council land with a LOW likelihood of

human/flying-fox conflict.

• Category B - Established camp is located fully or partially on council land with a MODERATE likelihood

of human/flying-fox conflict.

• Category C - Established camp is located fully or partially on council land with a HIGH likelihood of

human/flying-fox conflict.

• Category D - Newly established camp is on council managed land with a LOW likelihood of

human/flying-fox conflict if a colony becomes established on the site.

• Category E - Newly established camp is on council managed land with a MODERATE or HIGH

likelihood of human/flying-fox conflict if a camp becomes established on the site.

• Category F - Camp is located on private, State or Federal Government managed land.

Scientific research and monitoring are appropriate for all roosts located on land administered by council (council land), 

to determine roost composition and likely costs and benefits of management. Community consultation is also 

recommended for all established roosts on council land to ensure management activities are aligned with community 

desires.  Information provided by these activities will enable  council to make informed decisions about roost 

management. 

Management of existing roosts 

Council aims to avoid exacerbating flying-fox problems or transferring them to sensitive areas. Therefore, council will 

assess roosts of concern and use a scaled approach to management which balances the potential costs and benefits 

of proposed flying-fox management activities. The following factors will be considered when deciding appropriate 

management: 

• Health and safety concerns of local residents.

• The proximity of the roosting site to sensitive areas.

• Whether appropriate educational tools have been used.

• Financial implications relating to active management. Costs increase significantly with greater

management intervention.
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• The number of each species of flying-fox at the roost, and whether they are currently breeding or 

rearing their young. 

• Whether positive outcomes may be achieved with minimal intervention. 

 

Dispersal to another site may be considered if it is likely to mitigate problems associated with flying-fox occupation. 

Dispersal should be carried out if other means of mitigating problems have been considered or undertaken and 

deemed ineffective in resolving the existing flying-fox related issues. 

Management of newly-established roosts 

New roosts will be assessed by council staff, or a suitably-qualified contractor, to determine which management 

activities are appropriate. As mentioned above, council aims to avoid exacerbating flying-fox problems or transferring 

them to sensitive areas.  

Newly-established roosts may be classified in the following ways: 

• If the roost is considered to be in a location where human/flying-fox conflict is low, then council will aim 

to maintain it in its current location. Two  scenarios are likely: 

1. The roost is likely to be temporary - sometimes flying-foxes occupy roosts temporarily or 

seasonally. For example, LRFF follow flowering resources around the landscape and may 

occupy the site in large numbers but remain for a few weeks only; they tend to occupy roosts 

anywhere from 10 days to 10 months (Birt et al 2008). 

2. The roost is potentially permanent - this scenario is more likely if the site is occupied by BFF 

and/or has been occupied for more than a few months. Once the roost is regarded as 

permanent, other management activities may be considered. 

• If the roost is in an area where flying-fox occupation is considered problematic, dispersal will be 

considered; however, not before other means of mitigating human/flying-fox conflict have been 

explored or attempted. 
 

Management in response to extreme weather events or severe food stress 

Flying-foxes may become sick or die during extreme heat or at times when food availability is limited (stress events). 

Stress events may be apparent if large numbers of animals are being reported as sick, underweight or dying by 

knowledgeable people such as council staff, veterinarians, wildlife carers, or ecologists. Stress events may pose a 

considerable risk because humans or domestic animals may be exposed to sick or dead flying-foxes and the 

associated health risks. To mitigate risk, council must consider avoiding management actions  during or immediately 

after climatic extremes or weather events that may cause food shortages such as periods of unusually high 

temperatures or humidity, cyclones, fires etc. 
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Table 3: Recommended management options for six flying-fox roost categories in the Central Highlands 
Region 

 

Category Description Management options 

A Established camp is located fully or partially on 
council land with a LOW likelihood of 
human/flying-fox conflict. 

• do nothing 

• community consultation 

• education 

• scientific research 

• routine site maintenance 

B Established camp is located fully or partially on 
council land with a MODERATE likelihood of 
human/flying- fox conflict. 

• education 

• community consultation 

• scientific research 

• routine site maintenance 

• modifications to infrastructure 

• modification of roost habitat. 

• guidelines for operational works. 

C Established camp is located fully or partially on 
council land with a HIGH likelihood of 
human/flying-fox conflict. 

• education 

• community consultation 

• scientific research 

• provision of alternative habitat 

• re-design the urban tree-scape 

• routine site maintenance 

• modifications to infrastructure 

• modification of roost habitat 

• guidelines for operational works 

• dispersal 

D Newly established camp is on council managed 
land with a LOW likelihood of human/flying-fox 
conflict if a colony becomes established on the 
site. 

• do nothing 

• education 

• scientific research 

• routine site maintenance 

• guidelines for operational works 

E Newly established camp is on council managed 
land with a MODERATE OR HIGH likelihood of 
human/flying-fox conflict if a camp becomes 
established on the site. 

• education 

• scientific research 

• routine site maintenance 

• modifications to infrastructure to mitigate risk 

• modification of roost habitat to mitigate risk 

• guidelines for operational works 

• consider dispersal if implications. of the camp 
establishing are dire 

F Camp is located on private, State or Federal 
government managed land. 

• do nothing 

• education 
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4. Implementation of management activities
at existing roosts

4.1 Management approach for the existing flying-fox roosts

The following general management approach is recommended for both the Duaringa and Emerald roosts, and can also 

be applied to new roosts if they occur. Information to support this approach can be found throughout this management 

plan. Key sections where relevant information can be found are shown in parentheses. 

• Council should consult with stakeholders (Section 2.4), including the local community (Section 3.2.3),

as soon as possible to develop a thorough understanding of community issues, including potential

sources of human/flying-fox conflict (Section 2.3) contains examples of sources) and the community’s

preferred roost management approach (options in Section 3.2.4 can be proposed).

• Council should concurrently conduct assessments and monitoring (Section 3.2.4) of existing roosts to

determine roost characteristics such as species, number and reproductive status of flying-foxes

(Sections 3.1.1 and Section 2.2).

• Sensitive areas (Section 3.2.2) and management-related issues and risks (Section 3.2.5) for the

chosen option(s) should be identified and documented.

• Once the characteristics of the roost, community perceptions and risks have been identified, council will

decide whether management is needed (Section 3.2.1). If management is needed, council will choose

appropriate management options (Section 3.2.4 and Section 3.3.1).

• Once management options have been chosen, council should identify the roles and responsibilities of

the project team, timings, and costs (Section 4.2).

• Stakeholder consent to conduct management activities should be sought if relevant (Section 4.2).

• Animal welfare considerations and legal requirements (Section 3.1.2 and Table 1) of management

activities should be determined.

• Council must notify EHP prior to commencing if management includes non-lethal actions intended to

stop flying-foxes from making use of a site or part of a site (see definition of Management Actions in

Glossary and Section 4.2).

• Management activities can then be undertaken, and the activities and roost characteristics should be

monitored and be adaptable to changing circumstances (Section 4.2).

Additional considerations for management of the flying-fox camp in Duaringa 

The flying-fox camp in Duaringa is currently considered a Category B roost (Table 3). It is immediately adjacent to public 

amenities, and as mentioned above, there is a history of human/flying-fox conflict in Duaringa. Some local residents 

believe that aspects of past management actions were left too late and were expensive and ineffective at resolving the 

overall flying-fox issues in the town (pers. obs., D. Morrant, 10 May 2016). The primary concern for the Duaringa camp 

is the possibility that it will expand and encroach on public amenities and nearby houses. 

Current activity around the Duaringa site includes roost modifications prior to flying-fox habitation.  This has proven 

successful and is the preferred action to minimise flying-foxes in the area.  Ranger services will monitor the area ahead 

of the expected return of flying-foxes and an assessment will be undertaken to determine whether trees should be 

trimmed in the park area prior to the animals returning. 

If dispersal is considered as a management option, council will carefully assess the situation to ensure that relocation 

does not exacerbate flying-fox problems or transfer them to sensitive areas (Figure 4). Large trees, for example 

Mangoes (Mangifera indica) occur in residential yards throughout the Duaringa township. Little-red flying-foxes are 

known to roost in Mangoes, including in Duaringa, and it is possible that dispersed flying-foxes could relocate to the 
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residential yards in which mango trees occur. The Duaringa airstrip is within one kilometre of the current roost and is 

fringed by tall trees which could be used as roosts by flying- foxes. This could pose a significant strike risk to aircraft 

during take-off and landing. 

 

Additional considerations for management of the flying-fox camp in Emerald 

The flying-fox camp in Emerald is also considered to be a Category B roost (Table 3). Although the camp was previously 

of minimal concern to council, its potential to support considerably more flying-foxes has allowed the roost to encroach 

on residential areas and public amenities, such as a children’s playground that is immediately adjacent. As such, council 

no longer considers the Emerald Botanic Gardens a suitable roost location. 

 

When dispersal is considered as a management option, council will carefully assess the situation to ensure that 

relocation does not exacerbate flying-fox problems or transfer them to sensitive areas. There are a number of sites 

within the vicinity of Emerald that may be problematic should they be used or occupied by flying-foxes. Of particular 

management concern are sites where flying-foxes conflict with humans or increase contact rate with horses. Potentially 

problematic sites are identified in Figure 5 and Table 4. However, there may be other areas in Emerald where flying-

fox location would be undesirable, for example schools, aged-cared facilities or the Emerald Showgrounds where horses 

are occasionally stabled.  

 

 
Table 4: Sensitive areas in Emerald 

 

 

Site 

 

Issue 
Approximate 
distance from current camp (m) 

Suburban area 

immediately to the east 
of existing camp 

If the camp increases in area or shifts to the east, it will encroach 
on residential blocks. 

50 

Children's playground to 
the north-west of 

existing camp 

If the camp increases in area or shifts, it may spread to within 100 
m of playground. 

150 

Private residence with 
tall, dense trees 

Numerous large trees on this residential block could conceivably 
support a flying-fox camp. 

300 

Alan McIndoe Park and 
nearby children's 

playground 

There are numerous large, dense clusters of trees in the vicinity of 
this site, which could  be used as roosts by flying-foxes.  If flying-
foxes disperse from the current roost 

location, there is a risk that they will relocate to this site.  

650 

Emerald Pony Club Tall eucalypts on this site are unlikely to be used as roosts by 
flying-foxes; however their flowers are likely to be a food resource. 
A key concern is the possibility that flying-fox 

use would bring horses and flying-foxes in close proximity. 

1,150 

Emerald CBD The streets of the CBD are planted with Weeping Fig (Ficus 
Benjamina) which could be used as roost trees by flying-foxes. A 
broad range of implications are conceivable, including damage to 
vehicles from faecal drop and public health risks. 

1,300 

Morton Park This public park is fringed with large trees that could support a 
flying-fox camp. 

1,750 

Emerald Homestay Numerous large trees at this bed and breakfast could support a 
flying-fox camp. Flying-fox occupation could affect business. 

2,000 
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Sunwater Weir This water storage area is flanked by tall, dense riparian vegetation 
which could support a flying-fox camp. Of particular concern is the 
possibility that flying-fox occupation  would lead to water pollution by 
flying-fox urine and 

faeces. 

2,150 
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Site 
 

Issue 
Approximate 
distance from 

current camp (m) 

Emerald Hospital The trees in the grounds of the hospital could  be used as roosts by 
flying-foxes. A particular concern would be susceptibility of 
immunocompromised people to flying-fox 

borne diseases. 

2,650 

Emerald Airport Emerald Airport is unlikely to provide ideal conditions for flying-fox 
roosting. However, the airfield is surrounded by scattered, tall trees, 
which could be used by flying-foxes as a food or roosting resource. A 
particular concern is that flying-fox occupation s would pose a 
significant strike risk 

to aircraft during take-off and landing. 

3,000 

Emerald Racecourse Numerous large trees in the vicinity of stables could  support a flying-
fox camp. The potential attractiveness of the site to flying-foxes is 
enhanced by the availability of permanent water in the property’s north-
western corner. A key concern is that flying-fox occupation would bring 
horses and flying-foxes in close proximity. 

3,150 

 

4.2 Implementing management 

Roles and responsibilities 

Roles and responsibilities of all personnel must be articulated prior to undertaking flying-fox roost management.  Roles 

and responsibilities of personnel may vary depending on a range of factors including the type of activity, local landscape, 

location relative to urban areas, composition and life-cycle stage of the flying-fox population at the roost. However, in 

general the following personnel will be involved: 

• Person in charge – the local government officer on site and leading the management actions ( or the local 

government officer directing a contractor to undertake the management actions). Or, if the management actions 

are being performed by a person under an approved flying-fox roost management permit – the person on site 

who is leading the management actions. 

• Person knowledgeable about flying-fox behaviour – a person, who may also be the person in charge, able 

to demonstrate experience in: successfully classifying flying-fox species and assessing flying -fox population 

numbers in particular roosts,  identifying flying-fox breeding cycles,  including evidence of breeding and rearing 

activity in particular roosts, recognising signs of (and circumstances which may result in) distress in flying-foxes 

and recognising harm to flying-foxes and abandoned dependent young flying-foxes. 

• Council Environmental Managers - council environmental managers will assist with the development of roost 

management plans in consultation with the project manager and knowledgeable person and will participate in 

management activities as required. They should be trained in aspects of flying-fox management appropriate to 

their role. Personnel who will be physically involved in roost management, or likely to physically interact with 

flying-foxes, should be vaccinated against rabies and Lyssavirus. 

• Contractors - contractors may be used to undertake components of the activity, for example vegetation 

removal or roost dispersal. They should be trained in aspects of flying-fox management appropriate to their 

role. 

• Wildlife Care Personnel - if flying-foxes are injured during management activities they will require veterinary 

treatment and may also require care by a trained wildlife carer. Appropriate people and contact details should 

be identified during the planning phase of roost management. Procedures on how to deal with injured flying-

foxes, and who to contact, should be documented and communicated to all staff participating in management 

activities. 
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• 

• Council Education/Media Officers – education and media officers will be responsible for communicating 

information about the planned activity to the public and media to ensure that the management process is open 

and transparent. 

• Additional Staff - additional staff may be employed as required to assist with management activities and

subsequent activities. They should be trained in aspects of flying-fox management relevant to their role.

• EHP Officers – EHP Officers will determine whether council has complied with its obligations under

Queensland legislation. Council should seek advice from EHP Officers when planning management activities,

to clarify council’s obligations and options.

Timing 

The timing of management activities should be defined. This definition should also include timing restrictions that may 

apply to management activities, such as during breeding seasons, or times when particular activities are prohibited by 

legislation. Clear timeframes and triggers for review should also be identified. 

Costs 

The potential costs of the management activity should be considered. This consideration should include the costs of

undertaking the management activity as well as the potential costs associated with managing the flow-on effects of the

activity. For example, dispersal may require ongoing management to deter flying-foxes from the site, as well as

management costs associated with flying-foxes relocating to sensitive areas.

Stakeholder consent and notification 

Where all or part of the roost is situated on land that is not administered by council, council will seek landholder consent

before conducting management activities. Council must notify EHP prior to undertaking ‘Management actions’ as

defined in the ‘Code of Practice Ecologically sustainable management of flying-fox roosts' (the code). The code states:

“the Department of Environment and Heritage Protection (EHP) must be notified at least two business days prior to

commencing any ‘Management Actions’ by completion of the flying-fox roost management notification form on the

EHP website. However, management actions may be commenced earlier than two business days following completion

of the flying-fox roost management notification form on the EHP website if an ‘Authorised Person’ gives written notice

to that effect.”

Monitoring and adaptive management 

Flying-fox roost management should include details about proposed monitoring, and ongoing evaluation of 

management. Monitoring and evaluation could be linked with other programs such as the ‘National Flying-fox 

Monitoring Programme11’, for improved outcomes. Management activities should be adapted if they are found to be 

ineffective or the characteristics of the roost change. 

11 For more information see: http://www.environment.gov.au/biodiversity/threatened/species/flying-fox- monitoring 

http://www.environment.gov.au/biodiversity/threatened/species/flying-fox-monitoring
http://www.environment.gov.au/biodiversity/threatened/species/flying-fox-monitoring
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5. Glossary 
Authorised person - may be any of the following: 

• the chief executive, performing functions under the Nature Conservation Act 1992 (the Act). 

• a public service employee of the department performing functions under the Act for the chief executive 

• a conservation officer who is not an employee of the department and who is performing functions under 

the Act for the chief executive. 
 

Person Knowledgeable about  Flying-fox behaviour - a person, who may also be the person in charge, able to 

demonstrate experience in successfully; classifying flying-fox species and assessing flying -fox population numbers in 

particular roosts; and identifying flying-fox breeding cycles including evidence of breeding and rearing activity in 

particular roosts and recognising signs of (and circumstances which may result in) – distress in flying-foxes and harm 

to flying-foxes and abandoned, dependent young flying-foxes. 
 

Low impact activities - mulching, mowing ,weeding, watering under or near roost trees, minor trimming of roost trees, 

and installation, maintenance or removal of infrastructure, where the activities are not directed at destroying a flying-fox 

roost, driving away, or attempting to drive away, a flying-fox from a flying-fox roost, or disturbing a fling-fox roost. 
 

Management action - non-lethal actions intended to stop flying-foxes from making use of a site or part of a site. These 

include destroying and/or modifying vegetation at a site, as well as coordinated action to drive flying-foxes away from a 

site. 

 

Notifiable condition - a condition which must be reported to a local health unit, as per the listing in schedule 1 of The 

Public Health Regulation 2005. 

 

Roost or flying-fox roost - a tree or other place where flying-foxes congregate from time to time for breeding or rearing 

their young. 

 

Sensitive areas -  locations where flying-fox occupation would be undesirable such as private residences, schools, 

childcare centres, aged care facilities or hospitals. Locations where horses are kept are also undesirable because of 

the potential for transmission of Hendra virus from flying- foxes to horses. 
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Central Highlands Regional Council 

Statement of Management Intent for

Flying-fox Roost Management 

This Statement of Management Intent (SoMI) was endorsed by council on 27 August 
2014 and has effect from this date until superseded. 
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Authority 
Under the Nature Conservation Act 1992, local governments have an as-of-right authority to 

undertake roost management at flying-fox roosts in designated Urban Flying-Fox Management 

Areas (UFFMAs). A UFFMA for a local government area is defined by maps available from the 

Department of Environment and Heritage Protection (EHP) website. 

Outside of a UFFMA, a local government requires a flying-fox roost management permit (FFRMP), 

available from EHP. A non-council applicant requires a FFRMP irrespective of the location of the roost. 

Further information on the Queensland Government’s roost management framework is available at 

the following webpage: http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/roost-

management.html 

 

Purpose 
This Statement of Management Intent (SoMI) has been developed to communicate Central Highlands Regional 

Council’s (CHRC) approach to flying-fox roost management and ensure appropriate communication regarding 

roost management to the community. 

 

Central Highlands Regional Council’s UFFMAs 
A  map  of  the  Central  Highlands  Regional  Council’s  UFFMAs  is available  at  the following 

webpage: 

http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/management-areas.html 
 

Residents who wish to view a map of their own property in relation to the UFFMA can do so through the 

following website: http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/management-areas/map-

request.php 

A map is located on Page 6 of this document. 

 

 

Central Highlands Regional Council acknowledges the assistance of Ecosure in 

developing this Statement of Management Intent. 

http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/roost-management.html
http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/roost-management.html
http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/management-areas.html
http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/management-areas/map-request.php
http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/management-areas/map-request.php
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Flying-foxes in the Central Highlands region 

Black flying-fox - Pteropus alecto 

Black flying-fox are generally black in colour but can have a red or golden 

collar. They  are  the largest species of flying-fox in Australia. They travel 

long distances at night (up to 50 km) foraging for food. This long-distance 

foraging, coupled with a fast digestive system means that they are an 

extremely effective long distance pollinator for native forests. Peak 

conception occurs between March and April, with pups generally born in 

the  warmer  months  between September and December. Pups will be 

carried for around four weeks before they are left at the roost in a 'creche' 

while their mothers forage at night. Once they are two to three months of 

age, young will begin to leave the roost to forage.  

 

Little red flying-fox - Pteropus scapulatus 

Smaller in size, this species has short red-brown fur and pale brown wings that 

appear translucent in flight. Little red flying-fox can tolerate varying climates 

and as a result are highly nomadic. They feed primarily on nectar, but 

supplement with cultivated fruits, other plant parts and insects. They will 

generally only stay at one site for around six weeks before moving on when food 

becomes scarce, unless they are breeding. Peak conception times are 

November to January and birthing generally occurs between March and May. 

Breeding cycles have been known to vary when animals have been subjected 

to periods of high stress. Pups become capable of independent flight at around 

two months of age after suckling their mothers in the roost. 

Grey-headed flying fox - Pteropus poliocephalus 

The grey-headed flying fox is generally found within 200 km of the coast; with 

Rockhampton representing the northern extent of this species distribution. 

It forages and roosts in rainforests, open forests or closed and open 

woodlands, often within urban or peri- urban areas. Peak conception 

occurs between March and April, gestation between May and August and 

birthing generally between September and October. 
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Council intentions and considerations 
CHRC understands that flying-foxes play an important role in biodiversity and ecosystem health; yet 

appreciates the health and safety concerns of the community in relation to flying- foxes. As such, this 

SoMI has been developed to communicate how CHRC plan to effectively and ethically manage flying 

fox populations within UFFMAs. CHRC will undertake management of flying-fox roosts on CHRC owned 

or managed land. Council will assess roosts of concern and use a scaled approach to management 

as shown below. 

 

 
 

Factors that CHRC will consider when deciding on appropriate management: 

 
• Health and safety concerns of residents. 

• The proximity of the roosting site to highly sensitive areas, such as schools. 

• Whether appropriate educational tools been used. 

• Financial implications relating to active management. Management actions can range from 

minimal intervention, through to moderate vegetation modification, through to clearing of roost 

vegetation and dispersal of flying-foxes. Costs increase significantly with greater 

management intervention. 

• The number of each species of flying-fox at the roost, and whether they are currently 

breeding or rearing their young. 

• Whether positive outcomes may be achieved with minimal intervention (such as community 

education). 

 
 

Where active management is unavoidable, the following will be assessed before a management 

approach is decided upon: 

• The number of years that flying-foxes have used a particular roost site. Flying-foxes are known 

to have strong affinities with roost sites and driving flying-foxes away from an established 

roost may, in  some circumstances,  prove  challenging  and resource intensive for a minimal 

or short-term result. 

• The likelihood of flying-foxes relocating (splintering) to a site (or sites) of greater conflict 

within the local area, such as a school. 
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• Whether flying-foxes at the site are capable of independent flight at the time of year proposed for

dispersal.

• Whether a proposed management action may cause harm to flying-foxes.

Council has approved the development of a flying-fox management plan. More detail relating to the above 

points will be provided in the flying-fox management plan, which will be available to residents once 

finalised. 

Further information for residents 
A loss of habitat in recent years has led to a redistribution of flying-fox populations into urban and peri-urban 

areas. There are often misconceptions about the health risks of living in close proximity to a flying-fox 

roost. Queensland Health advises that the disease risks are generally low and simple to mitigate. 

Here are some tips for living near flying-foxes: 

• Park cars under shelter where possible.

• Don’t leave washing out at night. Bring it in before the sunset when bats begin foraging.

• Install netting around fruit trees (or put bags around fruit). It is preferable to use white

thick-knitted netting pulled tight rather than black netting to reduce the risk of wildlife

becoming entangled.

• Avoid using barbed wire fences near flowering plants so that flying-foxes can’t become

ensnared.

• If you see a sick, injured or orphaned flying-fox, contact your local wildlife care

organisation or RSPCA Queensland. They will put you in contact with a licensed and

vaccinated wildlife rescuer.

• Don’t attempt to pick up or touch a flying-fox and ensure that children are aware that they

need to report any sick, injured or orphaned flying fox to their parents or a teacher.

• Don’t purposely disturb flying-foxes. Disturbed colonies will often be the noisiest and most

highly stressed. As with humans and a case of the common cold, higher stress within an

environment can cause higher viral loads, increasing the risk of transmission of viruses

between individuals. Disturbance can also impact on the effectiveness of management

actions. If animals are too exhausted from being disturbed all day, they are less likely to

be able to relocate to another area.

• Disturbances can impact on breeding success; this coupled with habitat destruction could

contribute to localised and general extinction events in the future.
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Horse owners concerned about the potential health risks relating to Hendra virus can follow these simple 

steps: 

• Discuss horse vaccination with your local vet. 

• Cover horse feed and water containers. 

• Remove horses from paddocks containing flowering/fruiting trees. 

• Clean up any fruit on the ground in horse paddocks. 

• Isolate any horse that becomes sick until a veterinarian's opinion has been obtained. 

• Residents are reminded that activities that result in the disturbance of flying-fox camps 

can result in prosecution under the Nature Conservation Act 1992, Environmental 

Protection and Biodiversity Conservation Act 1999 and/or Animal Care and Protection Act 

2001. Low impact activities (such as mulching, mowing or weeding) can be undertaken 

near flying-fox roosts where the activities are not directed at destroying the roost or 

disturbing the animals. These activities must be undertaken in accordance with the Code 

of Practice – Low Impact Activities Affecting Flying-fox Roosts. 

For further information see: https://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/pdf/cp-wl-low-

impact-ff-roosts.pdf 

You can learn more about Hendra virus by visiting the following websites: 
 

• Biosecurity Queensland: http://www.daff.qld.gov.au 
 

• Queensland Health: http://access.health.qld.gov.au. 
 

Management   of   roosts on privately owned land is the responsibility of the land owner. If a resident is 

concerned about a roost that is on private land or falls outside of CHRC’s UFFMA, they can apply to 

EHP for a roost management permit. 

For further information go to: http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/roost-

management-permits. 

Anyone approved by EHP to undertake roost management actions must do so in compliance with the 

Code of Practice  –  Ecologically  Sustainable  Management  of  Flying-fox  Roosts, which is 

available at the following webpage: http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/pdf/cp-wl-ff-

roost-management.pdf 

Should residents wish to find out more, they can browse the EHP website: www.ehp.qld.gov.au, or 

contact council on 1300 242 687. 

http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/pdf/cp-wl-low-impact-ff-roosts.pdf
http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/pdf/cp-wl-low-impact-ff-roosts.pdf
http://www.daff.qld.gov.au/
http://access.health.qld.gov.au/
http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/roost-management-permits
http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/roost-management-permits
http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/pdf/cp-wl-ff-roost-management.pdf
http://www.ehp.qld.gov.au/wildlife/livingwith/flyingfoxes/pdf/cp-wl-ff-roost-management.pdf
http://www.ehp.qld.gov.au/
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AUSTRALASIAN BAT SOCIETY, INC. 

ABN 75 120 155 626 

 

http://ausbats.org.au 

ABS President: Dr Kyle Armstrong 

Email: president@ausbats.org.au 

 

ABS Position Statement 

 
  Flying-‐fox camp dispersal  

 

Background to flying-fox dispersal 

Flying-fox camps provide bats with places to rest, court, breed, raise young and exchange 

information. They also provide night refuge for flightless young. Some of these sites have been 

used by flying-foxes for more than a century1,2. Since the 1990s there has been a noticeable 

increase in the number of camps near human settlements3,4,5,6. This has led to the 

misconception that flying-foxes have increased in numbers in recent times. However, in fact, 

previously larger historical camps are being replaced by a greater number of smaller camps, often 

located in urban areas7. 

 
The increase in number of camps near human settlements is due to the encroachment 

of human development on historical camps3,4 and to a shift of flying- fox populations into built 

environments, possibly because they provide protection from lethal control and harassment, or 

because they provide access to feeding and roosting habitat3,4,8,9,10. ‘Urban’ camps are 

important to flying-foxes as they are part of an extensive network of roost sites linking different 

parts of each species’ range. However, urban camps often generate conflict with people who are 

concerned about loss of amenity, noise and smell7,2. In recent years, additional concerns have 

been raised over disease transmission from bats to livestock and to humans, although 

government health authorities have been consistent in their message that public health risks 

associated with flying-fox camps are low 

http://ausbats.org.au/
mailto:president@ausbats.org.au
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(www.health.nsw.gov.au/factsheets/environmental/flying_foxes.html; 

www.health.qld.gov.au/communicablediseases/hendra.asp). 

In Australia, the typical response to unwelcome flying-fox camps is dispersal. Techniques 

used to harass flying-foxes to encourage them to move elsewhere have included continuous 

loud noise, bird-scare guns, helicopters and light aircraft, spraying with water, smoke and 

camp destruction11,12,13. However, few dispersal activities have been systematically 

monitored and the ‘success’ of such projects continues to be debated4,12,13. 

The results of 17 recent camp dispersal attempts are summarised in Table 1. Sources of 

information are provided. In summary, the information in this table demonstrate that:  

1. Although dispersals sometimes caused animals to move from the original camp, inall

cases,dispersedanimalsdidnotabandonthelocalarea1.

2. In 16 of the 17 cases (94%), dispersals did not reduce the number of flying- foxes in the

local area.

3. Dispersed animals generally formed new camps located close to the originalsite

(64% within 600 m; 91% within 2 km) and the close proximity of new camps typically

resultedinongoingconflictwithinthelocalcommunity.

4. It was not possible to predict or pre-determine where new replacement camps would

form. Often new sites proved to be as - or more - controversial than the initial location.

5. Conflict was usually not resolved. In 12 of the 17 cases (71%), conflict persisted

either at the original site or at replacement camps within the local area after the initial

dispersal actions.

6. Repeat actions were required to keep animals from returning to the original site.

Often dispersal actions were repeated over months or years to keep animals from

returning.

1 Local area is defined as the area within a 20 km radius of the original site = typical feeding area of a flying-‐fox. 

http://www.health.nsw.gov.au/factsheets/environmental/flying_foxes.html%3B
http://www.health.qld.gov.au/communicablediseases/hendra.asp)
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7. The financial costs of dispersal attempts were high, ranging from tens of thousands of 

dollars for vegetation removal to hundreds of thousands for active dispersals (e.g. using 

noise, smoke etc). 

The few exceptions to these patterns, occurred when (1) abundant financial and human 

resources allowed ongoing, daily actions to take place over months to years (e.g. Melbourne 

and Sydney Royal Botanic Gardens), (2) when the animals moved to favourable habitat 

nearby (e.g. Batchelor, NT) and/or (3) when habitat links allowed animals to be directed to 

an acceptable location (e.g. RBG Melbourne). 

 

 

ABS position on dispersing flying-fox camps 
 

The Australasian Bat Society understands that flying-fox camps in urban areas 

can compromise the amenity of some members of the community. However, the 

ABS does not generally support the dispersal of flying-fox camps because, in 

most cases, regardless of the methods used dispersals have not proven 

successful in resolving conflict in local communities and the impacts of 

dispersals on the animals are unknown. 

 
The ABS also recognises the migratory behaviour and other long-distance 

movements of flying-fox species, and supports legislation and management 

actions that maintain population connectedness and consistent protection 

across state boundaries. 

 

If relocations are considered, the ABS recommends the following: 

• Where conflict arises, the local authority undertakes a community education program 

which enables all residents and landowners to understand the environmental 

significance of flying-foxes, the actual level of risk they pose and discussion of alternative 

management options, risks and costs. 

• All dispersal actions should be preceded by the development of a management plan that 

explores all management options, risks and costs. 

• A steering committee with representatives of all stakeholder interests, including a person with 

adequate specialist experience with bats, should be established to oversee the proposed 

dispersal. Members of the steering committee should 



  ABS Position Statement: Flying-‐fox camp dispersal  

The Australasian Bat Society, Inc. 4 

Document Set ID: 9481 

Version: 5, Version Date: 

18/12/2 

 

 

have long-term involvement with the site, including a post-dispersal monitoring period. 

• There is transparency in decision-making. All documentation relating to dispersals 

should be made publicly available. Applications for dispersals should be exposed to a 

public comment period. 

• With guidance from bat experts, the steering committee should develop and undertake 

an adequate monitoring program, to record the actions taken, their costs, and short- and 

long-term outcomes. 

o Each dispersal requires a clear definition of success. The definition of 

successful dispersals should include the following: (1) that conflict is reduced 

within the broader community (not just around the original site); and (2) there is 

minimal impact on the flying-foxes, in terms of injury, survival and reproduction 

of individuals. 

o The success or otherwise, both in terms of achieving reduced human-bat conflict 

at the original and alternative camp sites and appropriate management of 

animal welfare considerations, should be reported and made publicly available. 

• Dispersal actions should not be conducted during times that are likely to impact on the 

welfare of flying-foxes. This includes periods of detrimental environmental conditions 

(including food shortages, extended periods of rain and extreme temperatures), during 

the day when animals are resting and during mating, late pregnancy and when young are 

nutritionally dependent on their mothers (i.e., Grey-headed, Black and Spectacled 

Flying-foxes, August – April; Little Red Flying-foxes February - September). It is 

important to note that young flying- foxes remain dependent on their mothers for a period 

up to 6 months. 

• The ABS strongly opposes the use of techniques lethal or harmful to flying-foxes such as 

bird-scare guns and other projectiles. Habitat removal or alteration sufficient to reduce 

the number of animals using a camp site is also opposed. 

• A research program examining the impacts of dispersal on flying-foxes should be undertaken 

by suitably qualified scientists. 



 ABS Position Statement: Flying-‐fox camp dispersal 

The Australasian Bat Society, Inc. 5 

Document Set ID: 9481 

Version: 5, Version Date: 

18/12/2

Background Information: 

• Flying-foxes are mobile, but show a high degree of fidelity to camps sites. This helps

explain why attempts to destroy or relocate roosts often have only temporary effects.

• Food is an important driver for flying-fox movements and camp locations. Flying- foxes are

unlikely to leave a local area when a camp is dispersed as long as food remains available.

This helps explain why camp dispersals do not alter the presence or number of flying

foxes in a local area.

• Flying-fox movements vary considerably between seasons and between years, hence the

outcomes of camp dispersals are often not known for several months or sometimes years

after the actions cease. In addition, the social and economic costs to communities are high

when camps are shifted from one ‘backyard’ to another.

• Camp dispersals can result in mortality, particularly if conducted during the breeding

season when dependent juveniles are affected14.

• Management strategies for urban camps need to be developed at a range of spatial

scales including local, state, range-wide and national as individual flying- foxes visit a

number of roosts sites which may come under the jurisdiction and responsibility of various

governments, conservation agencies and landholders.

Flying-foxes and the Australian Environment

The ecosystem values that flying-foxes provide to the Australian environment are an important

consideration in the public debate on flying-fox management. Flying-foxes play a keystone role in

maintaining biodiversity and structure in natural vegetation communities across Australia. Many

vegetation communities rely on their blossom and fruit feeding behaviours to assist with

pollination and seed dispersal.

The loss of natural habitats due to human population expansion and development activities is 

a key driver of native species decline and can lead to increased contact and conflict between 

humans and native fauna including flying-foxes. 
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What is the ABS? 
 

The Australasian Bat Society (ABS) is a not-for-profit organisation, registered under the NSW 

Associations Incorporation Act 1984 through the NSW Department of Fair Trading. Our aim is 

to promote the conservation and study of bats in Australasia. ABS membership is wide-

ranging and includes research scientists, natural resource managers, students, wildlife carers 

and members of the general public. Anyone with an interest in bats or conservation is welcome 

to join the Society. For more information on the ABS and membership, go to our web site at 

http://ausbats.org.au/. 
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Table 1 Summary of known documented attempts to disperse Australian flying-fox camps using non-lethal methods, during 
1990 to 2013. 

L 

 

 

Location  

 
 

Spec
ies 

 

FF 
pop
ulat
ion 
esti
mat
e at 
tim
e of 
dis
per
sal 

 

 

Metho
d 

Did 
the 
anima
ls 
leave 
the 
local 
area? 

Did the 
local 
populati
on 
reduce 
in size? 

 

 

How far 
did they 
move? 

Were new 
camps 
formed 
(number of 
new camps 
if known)? 

 
Number of 
separate 
actions 

 

 

Cost 
(if 
know
n) 

Was 
conflic
t 
resolv
ed at 
the 
origina
l 

site? 

 

Was 
conflict 
resolved 
for the   
communit
y? 

 

 

Sourc
e+ 

 

Barcaldine, Qld 

 

R 

 

>50,000 

 

VN 

 

no 

 

no 

 

≈2 km 

 

yes (1) 

trees in 

township 
felled 

  

yes 

 

no 

 

a,b 

Batchelor, NT B 200 BNS no no <400 m yes (1) 2 
 

yes yes c,d 

 
Boyne Island, Qld 

 
BR 

 
25,000 

 
LNS 

 
no 

 
no 

 
<500 m 

 
yes (2) 

 
3 

  
yes 

 
no 

 
e,f,g 

 

Bundall, Qld 

 

GB 

 

<1600 

 

V 

 

no 

 

no 

uk, but 6 

camps were 
within 5 km 

 

yes (2) 
1 action over 

21 days 

  

yes 

 

yes 

 

h,i,j, k 

Charters Towers, Qld RB variable HLNPO
W 

no no 200 m 
no (returned to 

original site) 
repeated 

since 2000 
>$500,000 no no l,m 

Dallis Park, NSW BG 28,000 V no yes 300 m yes (1) 2  yes no n 

Duaringa, Qld R >30,000 VNFO no no 400 m yes 1 $150,000 yes uk o 

Gayndah, Qld RB 200,000 VN no no 600 m yes 
3 actions, 
repeated 

 
yes no i 

 

Maclean, NSW 

 

BGR 

 

20,000 

 

NS 

 

no 

 

no 

 

350 m 

 

yes (7) 

 

>
2
3 

>$400,000 

and 
ongoing 

 

no 

 

no 

 

n 
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Mataranka, NT 

 
BR 

 
>200,000 

 
BHLNOS
W 

 
no 

 
no 

 
<300 m 

 
uk 

 
>
9 

  
no 

 
no 

 
n 

 
North Eton, Qld 

 
B 

 
4800 

 
VNFB 

 
uk 

 
no <1.5 km 

initially 

yes (≈4 majority 

temporary) 

 
2 

 
$45,000 

 
yes yes (conflict at 

one site) 

 
j,p,q,r 
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Location Specie
s 

FF 
population 
estimate at 

time of 
dispersal 

M
et
h
o
d 

Did the 
animal
s leave 

the 
local 
area? 

Did the 
local 

populati
on 

reduce 
in size? 

How far 
did they 
move? 

Were new 
camps 
formed 

(number of 
new camps 
if known)? 

Number of 
separate 
actions 

Cost 
(if 
know
n) 

Was 
conflic

t 
resolv
ed at 
the 

origina
l 

site? 

Was 
conflict 

resolved 
for the 

communit
y? 

Sourc
e+ 

Royal Botanic Gardens, 

Melbourne, Vic G 30,000 NS no no 6.5 km yes (2) 
approx daily 
for 6 mths $3 million yes 

yes, ongoing 

management 

required 
m 

Royal Botanic Gardens, 

Sydney, NSW G 3,000 LN
P
O
W 

no no 4 km no 
ongoing 

daily actions 

for 12 mths 

>$1 million 

and ongoing yes yes m,s,t 

Singleton, NSW GR 500 L
N
U
W 

no no <900 m 
no (returned to 

original site >3

$117,000 

and 
ongoing 

no no n,u 

Townsville, Qld BR 35,000 BNS no no 400 m no (returned to 

original site) 
5 no no n 

Warwick, Qld 
GRB (dispersal 

targeted R) 200,000 N
L
B
P 

no no ≈1 km 
no (site known to 

be previously 

occupied by GB) 

5 days $28,000 yes 

no 

(complaints 

persisted 

until 

migration) 

h,v,w 

Young, NSW L <5000 VN no no <600 m yes (1) uk yes no x 

* G = grey-headed flying-fox; B = black flying-fox; R = little red flying-fox

# B = “birdfrite”; F = fog; H = helicopter; L = lights; N = noise; P = physical deterrent; O = odour; S = smoke; U = ultrasonic sound; V = extensive vegetation removal; W = water.
a Storm Stanford (Wildlife carer, pers. comm. 2013); b Louise Saunders (BCRQ, pers. comm. 2013); c Phillips et al. (2007) Displacement of Black flying-foxes Pteropus alecto at Batchelor, Northern Territory Australian

Zoologist 34: 119-124; d John McCarthy (Northern Territory Government, pers. comm. 2010); e Roberts (2006) Management of Urban Flying-fox Camps: Issues of Relevance to Camps in the Lower

Clarence, NSW. Valley Watch Inc., Maclean; f Information from Gladstone Regional Council in 2010 and 2013; g Joe Adair (formerly DEHP, pers. comm. 2010); h Trish Wimberly (Australia Bat Clinic pers. comm. 2013); i

Information obtained from Department of Environment and Heritage Protection (DEHP) in 2013; j Billie Roberts unpublished data; k Information from Ecosure lScott Sullivan (DEHP, pers. comm. 2010); m Information from Charters

Towers Regional Council in 2010 and 2013; n Roberts et al. (2012b) and additional references within; o Perry Deeds (Central Highlands Regional Council, pers. comm. 2013); p Jarmaine (2010) Species Management
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Plan, Mackay Regional Council; q Heidi Jarmaine (Mackay Regional Council, pers. comm. 2013); r Daryl Barnes (Walkerston resident, pers. comm. 2013) s Peggy Eby (Ecologist, pers. comm. 2013) t John Martin (Sydney 

RBG, pers. comm. 2013); u Singleton Council Meeting Minutes; v Information from the Southern Downs Regional Council in 2013; w Tim Low (pers. comm. 2013); x Young Shire Council. 
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