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Disclaimer 

This document has been compiled in good faith, exercising all due care and attention.  Strategic 
Services Australia does not accept responsibility for inaccurate or incomplete information.  The basis 
ƻŦ ǘƘŜ ŘƻŎǳƳŜƴǘ Ƙŀǎ ōŜŜƴ ŘŜǾŜƭƻǇŜŘ ŦǊƻƳ ǘƘŜ b{² hŦŦƛŎŜ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ IŜǊƛǘŀƎŜ άCƭȅƛƴƎ-fox 

/ŀƳǇ aŀƴŀƎŜƳŜƴǘ tƭŀƴ ¢ŜƳǇƭŀǘŜ нлмсέΦ 

 

The Office of Environment and Heritage (OEH) has compiled this template in good faith, exercising all 
due care and attention. No representation is made about the accuracy, completeness or suitability of 
the information in this publication for any particular purpose. OEH shall not be liable for any damage 
which may occur to any person or organisation taking action or not on the basis of this publication. 

Readers should seek appropriate advice when applying the information to their specific needs. 

 

All content in this publication is owned by OEH and is protected by Crown Copyright, unless credited 
otherwise. It is licensed under the Creative Commons Attribution 4.0 International (CC BY 4.0), 
subject to the exemptions contained in the licence. The legal code for the licence is available at 

Creative Commons. 

OEH asserts the right to be attributed as author of the original material in the following manner: 

© State of New South Wales and Office of Environment and Heritage 2019.  
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Acronyms and Abbreviations 

ABLV Australian bat lyssavirus 

BFF Black Flying-fox (Pteropus alecto)  

BC Act Biodiversity Conservation Act 2016 

DI - Lands & 
Forestry 

Department of Industry ς Lands & Forestry (NSW) 

DoE Commonwealth Department of the Environment 

DPI Department of Primary Industries (NSW) 

EP&A Act Environmental Planning and Assessment Act 1979 (NSW) 

EPA Environment Protection Authority (NSW) 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth) 

GHFF Grey-headed Flying-fox (Pteropus poliocephalus) 

the Guideline Referral Guideline for Management Actions in Grey-headed and Spectacled Flying-fox 
Camps 2015 (Commonwealth)  

HeV Hendra virus 

LGA local government area 

LGNSW Local Government NSW 

LRFF Little Red Flying-fox (Pteropus scapulatus) 

MNES Matters of National Environmental Significance 

NPW Act National Parks and Wildlife Act 1974 (NSW) 

NPWS National Parks and Wildlife Service (NSW) 

OEH Office of Environment and Heritage (NSW) 

PEPs Protection of the Environment Policies 

POEO Act Protection of the Environment Operations Act 1997 (NSW) 

the Policy  Flying-fox Camp Management Policy 2015 (NSW) 

SEPPs State Environmental Planning Policies 

SIS species impact statement 

TEC threatened ecological community 
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Executive Summary  

The Central Coast region is fortunate to be an important part of the home range of three Flying-fox 
species (also known as mega bats or fruit bats). These animals are a critical component of the rich 
biodiversity of the area as they are pollinators for a stunning range of native plants and disperse 
seeds over many kilometres.  

!ǎ ǇŀǊǘ ƻŦ ǘƘŜ /ŜƴǘǊŀƭ /ƻŀǎǘ /ƻǳƴŎƛƭΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ǾŀƭǳŜ ŀƴŘ ǇǊƻǘŜŎǘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǘƘŜ 
ecosystems that comprise local and regional biodiversity, this Flying-fox Management Strategy has 
been prepared to guide the management of the species on Council and other land. 

There are currently four known active Flying-fox ΨcampsΩ όƻǊ ǊƻƻǎǘƛƴƎ ŀǊŜŀǎύ in the Central Coast LGA.  
Camps at Watanobbi, Everglades and Wingello Creek are located on Council land.  The North Avoca 
Camp is largely located on a Crown Reserve managed by Department of Industry ς Lands & Forestry, 
although overflow from this Camp moves onto both private and Council land. 

Highly mobile fauna such as Flying-foxes cannot be contained in reserves or onto specific land 
tenures, therefore, a strategic plan for their management must be a collaboration with various 
government land managers. Consequently, the Department of Industry ς Lands & Forestry has 
partnered with Council in the preparation of the Strategy. Community consultation about available 
management options is an on-going responsibility of Council to the residents of the Central Coast.  

 

 

 

 

Document Note 

The NSW Office of Environment & Heritage is working closely with the Councils of the Hunter and 
Central Coast Region to develop a Hunter & Central Coast Regional Flying-fox Management Strategy 
that will seek to provide a regional management context that supports individual Camp 
Management Plans, and provide greater coordination of resources. 

Updated foraging models (from those created for the 2013 Grey-headed Flying-fox Management 
Strategy for the Lower Hunter) will be included in the Hunter & Central Coast Regional Flying-fox 
Management Strategy (expected to be completed in the latter half of 2017) and may therefore 
supersede the information provided in Section 3.1. 
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1 Overview  

1.1  Purpose of the Strategy  

The Central Coast Flying-fox Management Strategy has been compiled by Hunter Joint Organisation 
ƻŦ /ƻǳƴŎƛƭǎΣ ǳǘƛƭƛǎƛƴƎ ǘƘŜ b{² hŦŦƛŎŜ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ IŜǊƛǘŀƎŜΩǎ Flying-fox Camp Management 
Plan Template (OEH 2015a) and input from other NSW councils, the Department of Industry ς Lands 
& Forestry (DI - Lands & Forestry) and the Office of Environment and Heritage (OEH). 

While the Central Coast Flying-fox Management Strategy has a local focus, collaboration with Hunter 
Councils Environment Division, OEH and DI - Lands & Forestry is acknowledging that Flying-fox 
colonies on the Central Coast are part of a broad regional population of three species that extends 
from South Australia and Victoria to the northern parts of Queensland, Northern Territory and 
Western Australia.   Movement of individuals between camps and even further afield is known to 
occur, however the factors that influence their movement is not yet well understood.   

The purpose of this Strategy is to plan for appropriate management actions in accordance with the 
Flying-fox Camp Management Policy (OEH 2015b).  This Strategy will enable appropriate land 
management as per NSW legislation to reduce impacts of Flying-fox camps on Central Coast 
residents. 

As an enduring Strategy, it addresses the known camps, which are currently not causing significant 
community concern, but will also be applicable in the event of a dramatic increase in the Flying-fox 
population within the Central Coast Local Government Area (LGA). 

This Strategy has been developed as part of a Hunter Regional Project that has developed specific 
Flying-fox camp management plans for Cessnock City Council, Mid Coast Council, Muswellbrook 
Council, Singleton Council, Port Stephens Council and Upper Hunter Shire Council.  Participating in 
this project has enabled strong alignment with the actions of other Councils and the creation of 
active working relationships with these Councils. If a management action undertaken in one 
jurisdiction affects the roosting behaviour or Flying-foxes, a network of land management / ecology 
specialists can notify neighbouring Councils of a possible increase in Flying-fox numbers.  In addition, 
Lake Macquarie City Council has recently developed a Camp Management Plan for the Blackalls Park 
Flying-fox Camp, utilising the State template and processes, and are participating in a regional Flying-
fox community education project with all other councils of the region.  Central Coast residents can 
be confident that the actions and information in the Strategy are closely aligned with other NSW 
councils and current best practice as established by OEH.   

There are eight Flying-fox camps known to exist in the LGA (see Map 1), with four of these camps 
accommodating animals in the past four years.  Specific details on the currently occupied sites are 
provided in this Strategy, but it is noted if any of the historic camps are re-occupied, or new camps 
are created, they would be managed as per the direction given in this Strategy. 
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Map 1: Flying-fox Camps in the Central Coast LGA (April 2019) 

 

1.2  Objectives  

The Central Coast Flying-fox Management Strategy is an initiative of Central Coast Council (Council) 
taken on behalf of all land managers of existing camps (including NSW Department of Industry ς 
Lands (DI - Lands & Forestry)).   

The Strategy has been developed to provide Council and DI - Lands & Forestry a clear framework for 
the management of Flying-fox camps in the LGA. 

The objectives of this Strategy are to: 

¶ minimise impacts to the community, while conserving Flying-foxes and their habitat; and 

¶ enable land managers and other stakeholders to use a range of suitable management 
responses to sustainably manage the Flying-fox population. 

The Strategy provides details on camp sites, Flying-fox species, community engagement and agreed 
management actions designed to achieve the above-stated objectives. 

The objectives of the Strategy are consistent with the Flying-fox Camp Management Policy (OEH 
2015b). 
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1.3  Roles and Responsibilities  

There are a number of land managers and organisations responsible for the management of Flying-
fox species and the four active Flying-fox camps in the Central Coast LGA. 

1.3.1 NSW Office of Environment and Heritage 

The Office of Environment and Heritage (OEH) is responsible for administering the Biodiversity 
Conservation Act 2016, and for ensuring the impact of any action affecting threatened species is 
properly assessed. The Grey-headed Flying-fox is a threatened species as listed under the BC Act. 
Any applications to disrupt a Flying-fox roosting site (camp) would be assessed by OEH Regional 
Operations Group Hunter Central Coast (ROG-HCC), Planning and Ecosystems and Threatened 
Species teams. 

1.3.2 NSW Department of Industry - Lands 

Some Crown land within the LGA is managed by the NSW Department of Industry ς Lands. DI - Lands 
& Forestry is the primary land manager at the North Avoca Flying-fox Camp and subsequently final 
decisions about how to manage this site are the responsibility of this Department.   

1.3.3 Central Coast Council 

The Central Coast Council is the primary land owner responsible for managing the Watanobbi and 
Wingello Creek Camp sites and subsequently final decisions about how to manage these sites are 
/ƻǳƴŎƛƭΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ.  As the representative organisation of the local community, the Central 
Coast Council plays an active role in developing management actions for all known camp sites. 

1.3.4 Private Land Owners 

Where Flying-fox camps are located on private property, the land holders are required to protect the 
Flying-foxes and their habitat in the same way that Councils and State agencies are.  It is hoped that 
this Strategy will assist private land ownerΩs understanding of appropriate management activities 
and the approvals required for undertaking these activities.  The Camp sites of Everglades and North 
Avoca may include private property. 
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1.4  Flying - fox Species  on the Central Coast  

There are three species that comprise the regional Flying-fox population (see Table 1). This Strategy 
refers to all three species, except when specifically addressing the threatened species, the Grey-
headed Flying-fox. More information about the species can be found in Appendix 1: Flying-fox 
Species Profiles. 

 

Table 1: Flying-fox species occurring on the Central Coast 

Species name Range and photo Status 

Black Flying-fox 
(Pteropus alecto) 

 

Protected under Biodiversity 
Conservation Act 2016 

Grey-headed 
Flying-fox 
(Pteropus 
poliocephalus) 

 

Listed as Vulnerable under 
Environment Protection & 
Biodiversity Conservation Act 1999 
and Biodiversity Conservation Act 
2016 

Little Red flying-
fox (Pteropus 
scapulatus) 

 

Protected under Biodiversity 
Conservation Act 2016 
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2 Flying -Fox Camps of the Central 
Coast  

Flying-foxes are wild animals and highly dynamic in their migratory movements, search for food and 
selection process for suitable roosting areas.  There is very little understanding on how or why 
Flying-foxes select certain roosting areas, but recent research suggests that food shortages, and 
proximity to secure food sources and human settlements are significant factors.  The number and 
size of Flying-fox camps is constantly changing throughout NSW, and it is likely that more changes to 
camps will occur in the coming years. 

Council is aware of a total of eight Flying-fox camps in the LGA (of which only four have had recent 
occupancy).  The camps are identified as follows: 

¶ Watanobbi (last known occupancy 2017) 

¶ Wyoming / Wingello Creek (last known occupancy 2017) 

¶ North Avoca (last known occupancy 2017) 

¶ Everglades (last known occupancy 2017) 

¶ Toukley (last known occupancy 1999) 

¶ Jilliby (last known occupancy 2001) 

¶ Matcham (last known occupancy 2002) 

¶ Umina (last known occupancy 2013 ς only 50 individuals) 

Following is specific information on the currently occupied camps within the Central Coast LGA. 

 

2.1  Watanobbi Flying - Fox Camp and Surrounds  

The Watanobbi Flying-fox Camp is located within a wetland complex associated with PorterΩs Creek.  
The reserve covers an area of several hundred hectares and spans a number of land tenures.   

The Flying-fox Camp is located on 1.5 ha of Council-managed land (zoned E2 Environmental 
Conservation) inside the larger reserve complex.  The Camp is located approximately 400 m from the 
nearest residential development and approximately the same distance from Watanobbi Oval (see 
Map 2), and is well protected by surrounding dense vegetation and a series of small drainage lines.   

The Camp can be accessed by foot or 4WD via an old unsealed disused road at the end of Sinclair 
Street. There is no formal public access to the reserve or formal walking tracks throughout the 
reserve. 

PorterΩs Creek runs through the middle of the reserve. The western side of the Creek was used 
extensively for dairy grazing which resulted in clearing of natural vegetation and channelisation of 
the wetland. Exotic grasses, annuals and perennials now dominate the area.  The vegetation on the 
eastern side of tƻǊǘŜǊΩǎ Creek also contains widespread and isolated patches of noxious and 
environmental weeds. 

The size and location of the Flying-fox camp has changed over time.  Map 2 shows the location as at 
2015 (the date of the last CSIRO census data). 
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Map 2: Watanobbi Flying-ŦƻȄ /ŀƳǇ ƛƴ ǘƘŜ tƻǊǘŜǊΩǎ /ǊŜŜƪ ǿŜǘƭŀƴŘ ŎƻƳǇƭŜȄ 

 

2.1.1 Vegetation Communities 

Two main vegetation communities occur within the south-eastern corner of the reserve which 
provides suitable roosting habitat: 

¶ Estuarine Swamp Oak Forest ς EEC Equivalent: Swamp Oak Floodplain Forest, which is 
dominated by Casuarina glauca/Melaleuca ericifolia, Melaleuca stypheloides/ Phragmities 
australis, Juncus krausii; Baumea juncea; Sporobolus virginicus, Gahnia clarkei, Samolus 
repens (Source: Wyong 2016). 

¶ Floodplain Wet Heath- Banksia oblongifolia, Leptospermum polygalifolium, Melaleuca 
nodosa, Banksia aemula, Melaleuca seiberi, Leptospermum juniperinum, Aotus ericoides, 
Leptocarpus tenax, Schoenus brevifolius. (Wyong 2016). 

The Flying Fox colony predominantly favours the Swamp Oak Floodplain Forest. The site contains 
widespread and isolated pockets of noxious and environmental weeds including Camphor Laurel, 
Blackberry, Lantana and Small-leaf Privet (in some areas Small-Leafed Privet has almost completely 
displaced native vegetation).  A Rapid Flora Survey was undertaken on 15 November 2016 and 
recorded the most common species present within the active Camp and is included in Appendix 2: 
Rapid Vegetation Assessment. 
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Photograph 1: Regenerating Floodplain Wet Heath, on western outskirts of the Flying Fox Camp  

2.1.2 Flying-fox Habitat 

Roosting Areas 

Grey-headed Flying-foxes were recently observed roosting in Swamp Oak (Casuarina glauca), 
Camphor Laurel and Swamp Mahogany (Eucalyptus robusta). Given the size and available roosting 
habitat, this site has the ability to house many more animals than have been recorded on site to 
date. 

 

Foraging Areas 

The number of flying-foxes present in a camp is primarily driven by the amount and quality of food 
available in the local area, relative to that available within migration distance (Tidemann 1999; Eby 
1991; Roberts et al 2012). Flying-foxes typically feed within 20 km of their roost (Tidemann 1999), 
and digital maps of feeding habitat for Grey-headed Flying-foxes have been used to summarise 
feeding resources within 20 km of the Watanobbi camp (Eby and Law 2008). 

Approximately 56% of land within 20 km of the site is covered by native forests and woodlands, in 
patches ranging in size from small remnants to extensive tracts in state forests and conservation 
reserves.  Nearly 5% of native vegetation is warm temperate rainforest containing sparsely-
distributed trees and vines that produce fruits known to be consumed by flying-foxes. A further 15% 
comprises moist forests with rainforest canopy and emergent Turpentine and Sydney Blue Gum. 
Rainforest fruits produced in these habitats provide consistent food for flying-foxes during late 
summer and autumn.   
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Nearly 90% of forested land within 20 km of the Watanobbi camp contains flowering trees visited by 
the animals.  This resource includes extensive tracts of wet sclerophyll forests dominated by 
Turpentine, Sydney Blue Gum, Mountain Blue Gum, White Mahogany and Blackbutt.  In total, 23 
species of trees in the flower diet of Grey-headed flying-foxes occur within feeding range of the 
Watanobbi camp, 19 of these occur in >1% of native vegetation by area (see Table 2).  They vary 
considerably in the amount of nectar they secrete, the frequency and duration of flowering, their 
seasonal flowering schedules and their area of distribution.  Interactions between these 
characteristics determine the influence they have on the size of the population of animals roosting 
at Watanobbi. The majority have highly restricted distributions and are likely to have a minor 
influence on the number of flying-foxes feeding in the area. Six widespread and highly productive 
species are likely to have a substantial influence (see Table 2). 

The majority of influential diet species flower during summer and autumn. The size of the flying-fox 
population should fluctuate considerably during these months in relation to nectar abundance. 
Substantial flowering of Blue Gums or Blackbutt should attract relatively large numbers of flying-
foxes; and the size of the population is likely to peak during mass flowering of Red Bloodwood or 
Spotted Gum. In years when the widely-distributed Turpentine flowers well, the period during which 
the camp is occupied is likely to extend into spring. Native vegetation in the area is unlikely to 
support populations from late May through August due to the highly-restricted distribution of diet 
plants that flower in those months.  Nonetheless, it is possible for small over-wintering populations 
to be supported by urban plantings, particularly in years of wide-spread food scarcity in native 
forests.   
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Table 2: Characteristics of flowering trees in the diet of the Grey-headed Flying-fox that occur within 20 km of the Watanobbi  Camp.  Nectar abundance is scored in 4 categories from 0 to 1; the 
approximate frequency of flowering is also scored in 4 categories relating to % of years; duration of flowering is scored in months.  Species likely to play a significant role in determining the 
number of flying-foxes present in the camp, as assessed by nectar abundance and area of distribution, are highlighted in grey.  Species found in <1% of native vegetation have been excluded.  
See Eby and Law (2008) for further details. 

Species Common Name 
% area of 

native 
vegetation 

flowering characteristics  bi-monthly flowering schedule 

nectar 
abundance 

frequency (% 
yrs) 

duration 
(mth) 

Dec-
Jan 

Feb-
Mar 

Apr-
May 

Jun-
Jul 

Aug-
Sep 

Oct-
Nov 

Corymbia gummifera Red Bloodwood 20% 1 0.4 2 X X     

C. maculata Spotted Gum 20% 1 0.25  4-6  X X    

Eucalyptus deanei Mountain Blue Gum 25% 0.70 0.70 1 X X X    

E. pilularis Blackbutt 25% 1 0.4 2 X X     

E. saligna Sydney Blue Gum 40% 0.7 0.7 1 X X     

Syncarpia glomulifera Turpentine 45% 0.5 0.7 2     X X 

Angophora costata Smooth-barked Apple 15% 0.3 0.4 1      X 

A. floribunda Rough-barked Apple 15% 0.5 0.4 1 X      

Banksia serrata Old Man Banksia 1% 0.5 0.7  2-3 X X X    

E. acmenoides White Mahogany 25% 0.3 0.7 1 X     X 

E. fibrosa Broad-leaved Ironbark 1% 0.7 0.4 2 X     X 

E. paniculata Grey Ironbark 15% 0.7 0.4  3-4 X    X X 

E. piperita Sydney Peppermint 5% 0.50 0.40 1 X      

E. propinqua Small-fruited Grey Gum 2% 0.5 0.4 2 X X     

E. punctata Large-fruited Grey Gum 1% 0.30 0.70 1 X X     

E. resinifera Red Mahogany 2% 0.5 0.4 2 X X     

E. robusta Swamp Mahogany 5% 1 1 3   X X   

E. siderophloia Grey Ironbark 5% 1 0.7 2 X     X 

Melaleuca quinquenervia Broad-leaved Tea Tree 1% 1 1  3-4  X X    

      14 10 5 1 2 6 
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Potential Overflow Roosting Areas 

There are a number of areas adjacent to, or within a few kilometres of the Camp which appear to be 
suitable habitat for Flying-foxes: 

¶ Patches of Paperbark Forest to the north-east of the Camp. There are also patches of 
potential roosting habitat directly east of the Camp within the residential area; 

¶ tƻǊǘŜǊΩǎ /ǊŜek (directly west and south of the Flying-fox Camp) which supports a number of 
different vegetation communities including Wet Sclerophyll Forest and Swamp Sclerophyll 
Forest, which are both suitable foraging and roosting habitat. 

In addition to these sites, there are a number of heavily vegetated parcels of private land that may 
prove suitable for Flying-fox roosting and foraging (see Map 3 for details). 

 

Map 3: Potential Flying-fox Camp overflow areas near the Watanobbi Flying-fox Camp 

 

 

 



  

           

CENTRAL COAST FLYING-FOX MANAGEMENT STRATEGY | April 2019 

18  

2.1.3 Flying-fox Population at the Watanobbi Flying-fox Camp 

CSIRO census information indicates Flying-fox presence at the site varies each year. Most recently, only Grey-headed Flying-foxes have been noted to utilise 
this Camp, and in relatively small numbers consistently less than 10,000 (see Table 3).  The 2017 census surveys were also less than 10,000.  

 

Table 3: Flying-fox population data for Watanobbi Camp (source: CSIRO National Flying-fox census) 

 Nov-12 Feb-13 May-13 Aug-13 Nov-13 Feb-14 May-14 Aug-14 Nov-14 Feb-15 May-15 Aug-15 Nov-15 Feb-16 May-16 Aug-16 

Hunter 
Camps (all FF 
species) 15,387 131,768 44,519 23,649 15,172 97,769 27,533 7,681 130,269 335,279 105,926 112,624 138,593 309,962 176,703 66,784 

Watanobbi 
Camp GHFF 

- - - - - - - - - - 
2387 

- 
6800 

- - - 

Watanobbi 
Camp LRFF 

- - - - - - - - - - 
0 

- 
0 

- - - 

Watanobbi 
Camp BFF 

- - - - - - - - - - 
0 

- 
0 

- - - 

% of Hunter 
Region FF in 
Watanobbi 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2.3% 0% 4.9% 0% 0% 0% 

GHFF = Grey Headed Flying-fox; LRFF = Little Red Flying-fox; BFF = Black Flying-fox 
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Figure 1 provides a graphical presentation of the data presented in Table 3, clearly showing the 
change in the Flying-fox population at the Watanobbi Camp (and other camps in the LGA) compared 
to the Flying-fox population at all camps in the Hunter Region. 

 

 
Figure 1: Flying-fox census results for the Central Coast Flying-fox camps compared to the Hunter Region camps. Graph 
represents all species of Flying-fox counted (Source: CSIRO National Flying-fox census). 

 

2.1.4 Community Interests and Issues Related to the Camp 

Council has not received any complaints in recent years related to the Watanobbi Camp.  

2.1.5 Management Activities to Date 

There has been no requirement to actively manage this site. 
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2.2  Wyoming / Wingello Creek Flying - f ox Camp and 

Surrounds  

The Flying-fox Camp at Wyoming covers approximately 3 ha in Rainforest Road Reserve, which is 
located between Blackbutt Street and Rainforest Road, Wyoming (see Map 4).  Rainforest Road 
Reserve is part of a 500 ha complex of Coastal Open Space System (COSS) reserves which includes 
Rumbalara and Katandra Reserves.   

 

Rainforest Road Reserve covers an area of approximately 12 ha, part of which is located to the north 
of Rainforest Road, with a narrow strip of the reserve extending to the west and south of the Pecan 
Close cul-de-sac.  The reserve is located on Lot 77 DP 262471 which is owned by Central Coast 
Council.  

The reserve contains dense remnant native vegetation in good condition, consistent with Coastal 
Warm Temperate ς Subtropical Rainforest and Narrabeen Moist Rainforest (Bell 2013). Wingello 
Creek flows from east to west through the reserve and ultimately flows into Narara Creek to the 
west of Northern Railway.  There is also an unnamed drainage line that runs in a south-east direction 
through the reserve (refer to Map 4).  A flood retarding basin is located on Wingello Creek in the 
western part of the reserve, which is regularly slashed to prevent the growth of woody and shrubby 
vegetation.   

There is no formal walking or bike track through the reserve. Overall access to the reserve is limited 
and difficult in some areas as a result of the dense vegetation.  Access to the southern part of the 
reserve is however possible via Blackbutt Street with the northern side of the reserve able to be 
accessed from Fern Close. Access to the western end of the reserve is possible via a right of way at 
the end of Pecan Road and Warrawilla Road. 

 

The COSS is a network of largely natural reserves which has been part of the former Gosford City 
/ƻǳƴŎƛƭΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ōƛƻŘƛǾŜǊǎƛǘȅ ŎƻƴǎŜǊǾŀǘƛƻƴΣ ƘŜǊƛǘŀƎŜ ǇǊƻǘŜŎǘƛƻƴ ŀƴŘ ǘƘŜ ǊŜǘŜƴǘƛƻƴ ƻŦ ǾŜƎŜǘŀǘƛƻƴ 
on ridgelines since the early 1980s.  Nature based recreation opportunities which do not adversely 
impact on the values of the system are encouraged as is the use of the reserves for educational and 
scientific research uses. 



  

           

CENTRAL COAST FLYING-FOX CAMP MANAGEMENT STRATEGY | April 2019 

21  

Map 4: Wyoming / Wingello Creek Flying-fox Camp at Wingello Creek 

 

2.2.1 Vegetation Communities 

Rainforest Road Reserve, including the part of the reserve where the Flying-fox Camp is located, 
supports two vegetation communities: 

¶ Coastal Narrabeen Moist Forest ς located on the northern and southern sides of the reserve. 
This is the most dominant vegetation community. (See Photograph 2) 

¶ Coastal Warm Temperate-Sub Tropical Rainforest (Endangered Ecological Community 
equivalent Lowland Rainforest) ς located on the southern edge ςwhere Flying-foxes are 
roosting and within the center of the reserve 

A Rapid Flora Survey was undertaken on 15 November 2016 and recorded the most common species 
present within the active Camp and is included in Appendix 2: Rapid Vegetation Assessment. 
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Photograph 2 Southern edge of the reserve - Rapid Flora Survey, dominant species consistent with Coastal Narrabeen 
Moist Rainforest 

 

2.2.2 Flying-fox Habitat 

Roosting Areas 

Grey-headed Flying-foxes have been observed roosting: 

¶ within 10 to 20 m of the southern boundary of the reserve, which is relatively open 
compared to other areas of the Camp; 

¶ in large numbers along the south-eastern edge closest to the property boundaries; 

¶ in smaller groups dispersed across the core of the reserve in a number of different tree 
species including Turpentine, Pittosporum, the lower branches of Sydney Blue Gums, and 
Cabbage Tree Palms; and 

¶ approximately 30 m south of Wingello Creek in a dense and protected layer of vegetation 
comprising vines, shrubs, ferns within both the mid and ground layer. 

There is only a single dataset providing details on the roosting location, and this was used to provide 
the Camp extent in Map 4. 

Noise and smell associated with the Flying-fox Camp was less evident during the site visit in 
November 2016 than at other more open sites.  This may be because of the density of the 
vegetation and the relatively low density of flying-foxes in the reserve.  

  



  

           

CENTRAL COAST FLYING-FOX CAMP MANAGEMENT STRATEGY | April 2019 

23  

Foraging Areas 

/ƻǳƴŎƛƭΩǎ COSS natural reserves comprise a large contiguous areas of bushland containing a number 
of vegetation communities located to the south, north and east of the Flying-fox Camp. There is a 
high level of native species richness which has the potential to provide an abundant source of food 
for Flying-foxes.   

The Wyoming Flying-fox Camp is located approximately 7.3 km north-west of the North Avoca 
Flying-fox Camp, and it is possible that animals from both camps forage in similar areas.  

Approximately 55% of land within 20 km of the Wingello Creek site supports native forests and 
woodlands in patches ranging in size from small remnants to extensive tracts in conservation 
reserves and state forests.  Nearly 3% of native vegetation is warm temperate rainforest containing 
sparsely-distributed fruiting trees and vines known to be consumed by flying-foxes. A further 8% 
comprises moist forests with rainforest canopy and emergent Turpentine and Sydney Blue Gum. 
Rainforest fruits in these habitats provide consistent food for flying-foxes during late summer and 
autumn.   

Approximately 87% of forested land within 20 km of Wingello Creek contains flowering trees visited 
by the animals.  Remnant vegetation immediately surrounding the camp, and to the northwest, 
contains extensive tracts of wet sclerophyll forests dominated by Turpentine, Sydney Blue Gum and 
Blackbutt.  To the south and west lie dry forests and woodlands on sandstone dominated by species 
such as Red Bloodwood and Smooth-barked Apple.   

In total, 24 species of trees in the flower diet of Grey-headed flying-foxes occur within feeding range 
of the Wingello Creek camp, 20 of these occur in >1% of native vegetation by area (see Table 4).  
They vary considerably in the amount of nectar they secrete, the frequency and duration of 
flowering, their seasonal flowering schedules and their area of distribution.  Interactions between 
these characteristics determine the influence they have on the size of the population of flying-foxes 
roosting at Wingello Creek. Species with restricted distributions or that produce relatively low 
volumes of nectar are likely to have a minor influence on the number of flying-foxes feeding in the 
area. Five widespread and highly productive species are likely to have a substantial influence (see 
Table 4). 

However, significant flowering in 4 species is likely to attract flying-foxes to the Wingello Creek camp 
during summer and early autumn (see Table 4). The size of the flying-fox population should fluctuate 
considerably during these months and reach highest number in years when Red Bloodwood flowers 
heavily.  The length of time the camp is occupied is likely to extend to spring in years when the 
widely-distributed Turpentine flowers well.  Native vegetation in the area is unlikely to support 
winter populations due to the highly-restricted distribution of diet plants that flower in those 
months.  Nonetheless, it is possible for small over-wintering populations to be supported by urban 
plantings, particularly in years of wide-spread food scarcity in native forests.   
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Table 4: Characteristics of flowering trees in the diet of Grey-headed Flying-foxes that occur within 20 km of the Wingello Creek Camp.  Nectar abundance is scored in 4 categories from 0 to 1; 
the approximate frequency of flowering is also scored in 4 categories relating to % of years; duration of flowering is scored in months.  Species likely to play a significant role in determining the 
number of flying-foxes present in the camp are highlighted in grey.  See Eby and Law (2008) for further details. 

Species Common Name 
% area of 

native 
vegetation 

flowering characteristics  bi-monthly flowering schedule 

nectar 
abundance 

frequency (% 
yrs) 

duration 
(mth) 

Dec-
Jan 

Feb-
Mar 

Apr-
May 

Jun-
Jul 

Aug-
Sep 

Oct-
Nov 

Corymbia gummifera Red Bloodwood 35% 1 0.4 2 X X     

Eucalyptus deanei Mountain Blue Gum 25% 0.70 0.70 1 X X     

E. pilularis Blackbutt 25% 1 0.4 2 X X     

E. saligna Sydney Blue Gum 30% 0.7 0.7 1 X X     

Syncarpia glomulifera Turpentine 50% 0.5 0.7 2     X X 

Angophora costata Smooth-barked Apple 30% 0.3 0.4 1      X 

A. floribunda Rough-barked Apple 10% 0.5 0.4 1 X      

Banksia integrifolia Coast Banksia 1% 0.7 1 4   X X X  

B. serrata Old Man Banksia 10% 0.5 0.7 3 X X X    

C. maculata Spotted Gum 10% 1 0.25  4-6  X X    

E. acmenoides White Mahogany 25% 0.3 0.7 1 X     X 

E. paniculata Grey Ironbark 10% 0.7 0.4  3-4 X    X X 

E. piperita Sydney Peppermint 10% 0.50 0.40 1 X      

E. propinqua Small-fruited Grey Gum 1% 0.5 0.4 2 X X     

E. punctata Large-fruited Grey Gum 5% 0.30 0.70 1 X X     

E. resinifera Red Mahogany 2% 0.5 0.4 2 X X     

E. robusta Swamp Mahogany 5% 1 1 3   X X   

E. siderophloia Grey Ironbark 5% 1 0.7 2 X     X 

E. tereticornis Forest Red Gum 1% 1 1 2     X X 

Melaleuca quinquenervia Broad-leaved Tea Tree 1% 1 1  3-4  X X    

      13 10 5 2 4 6 
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Potential Overflow Roosting Areas 

The native vegetation in the COSS and natural reserves in the Wyoming area is similar in structure to 
that in the current Camp site.  It is possible that other sites within 6 km of the current camp, 
particularly those near creeks and rivers and with a similar vegetation structure, would provide 
suitable roosting and foraging habitat and possible camp relocation. 

Flying-foxes do not exclusively use roosting trees that are native. Potential roosting habitat species 
(native and exotic) have been identified on adjacent land and are shown in Table 5 and Map 5. 

Table 5: Description of Potential Roosting Overflow Locations adjacent to the Wyoming/Wingello Creek Flying-fox Camp 

Site Species Roosting/foraging 
habitat and condition 

Roosting/foraging habitat/impact on 
residential areas and schools 

1 Liquidambar Liquidambar spp. within 5 m of the dwelling 

2 Turpentine Syncarpia glomulifera 8 m to the dwelling  

3 Weeping Bottle Brush Callistemon salignus 7 m to from the dwelling to the back boundary 

4 Jacaranda Jacaranda spp. within 10 m from the dwelling 

There are a number of sites within 1 km of the Camp that contain similar disturbed and regrowth 
vegetation (on both private and public land) that may also be suitable as Flying-fox habitat and could 
act as potential overflow sites (refer to Map 5).   

Map 5: Potential Flying-fox Camp overflow areas at Wingello Creek Flying-fox Camp 
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2.2.3 Flying-fox Population at the Wyoming / Wingello Creek Flying-fox Camp 

The National Flying-fox Monitoring Viewer identifies the Wyoming Camp as No. 262. The Flying-fox Camp in Rainforest Road Reserve has, based on Flying-
fox census data, only been utilised in 2015, when Grey-headed Flying-foxes were counted there (less than 10,000).  Council records have the Flying-fox 
Camp at the Wingello Creek site prior to 2010, suggesting that that Flying-foxes may continue to return to the Camp in the future.  Table 6 provides the 
specific Census results for the Wingello Creek Camp since 2012. 

 

Table 6: Flying-fox population data for Wyoming/Wingello Creek (source: CSIRO National Flying-fox census) 

 Nov-12 Feb-13 May-13 Aug-13 Nov-13 Feb-14 May-14 Aug-14 Nov-14 Feb-15 May-15 Aug-15 Nov-15 Feb-16 May-16 Aug-16 

Hunter Camps (all FF species) 15,387 131,768 44,519 23,649 15,172 97,769 27,533 7,681 130,269 335,279 105,926 112,624 138,593 309,962 176,703 66,784 

Wyoming / Wingello Creek Camp GHFF - - - - - - - - - 5000 - - - - - - 

Wyoming / Wingello Creek Camp LRFF - - - - - - - - - 0 - - - - - - 

Wyoming / Wingello Creek Camp BFF - - - - - - - - - 0 - - - - - - 

% of Hunter Region FF in Wyoming / 
Wingello Creek 0% 0% 0% 0% 0% 0% 0% 0% 0% 1.5% 0% 0% 0% 0% 0% 0% 

GHFF = Grey Headed Flying-fox; LRFF = Little Red Flying-fox; BFF = Black Flying-fox 
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2.2.4 Community Interests and Issues Related to the Camp 

Flying-foxes camps located close to or within private properties have in some communities in the 
Hunter Region, has resulted in conflict.  Records kept by the previous Gosford Council including only 
three written complaints about the Wyoming / Wingello Creek Flying-fox Camp between 2004 and 
2007.  It is however possible that unrecorded verbal complaints were received.  

Reported community issues at the Wyoming Camps were loss of amenity due to smell and noise, 
and property devaluation. 

2.2.5 Management Activities to Date 

There has been no requirement to actively manage this site. 
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2.3  North Avoca Flying - f ox Camp and Surrounds  

The Flying-fox camp located at Lake Shore Drive, North Avoca is located on a Crown Reserve on 
Lot7329 DP 1166146 adjacent to Avoca Lagoon (see Map 6).   

The North Avoca Flying-fox Camp is located on land under the care and control of the DI - Lands & 
Forestry. During camp occupation, it has been noted that Flying-foxes do sometimes extend onto 
private lands, adding a level of complexity to the management of the Camp.  

The Crown Reserve covers approximately 2.1 ha and joins the Avoca Lagoon Foreshore Reserves 
(East and West) which are owned and managed by Central Coast Council.  There is also a small 
parcel of Council owned Operational land to the north-west of the Crown Reserve that covers an 
area of 0.08 ha (see Map 7).   

Access to the Reserve is from Lake Shore Drive. There is an informal walking track that extends 
through Crown Land on the eastern side of Avoca Lagoon. There is also access from the eastern side 
of Lake Shore Drive.  Neighbouring Council reserves provide suitable Flying-fox roosting habitat. 

There are two distinct drainage lines, which both feed into Avoca Lagoon. One runs from Terrigal 
Palm Grove Reserve on the north side of Lake Foreshore Drive and the second drainage line is 
located north-east of the Reserve.  

The extent and depth of water in the lagoon is influenced by rainfall in the catchment and oceanic 
conditions.  In order to reduce the risk of flooding of private and public infrastructure, there is a 
defined maximum level that the lagoon can reach before it must be artificially released. Avoca 
Lagoon typically reaches the level at which it must be released twice per year.  

 

Map 6: North Avoca Flying-fox Camp Boundary 
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The Flying-fox camp at North Avoca, which covers approximately 1 ha, is identified on the National 
Flying-fox monitoring viewer as Avoca (No. 520).  Both Grey-Headed Flying-foxes and Black Flying-
foxes have been recorded as utilising the site. 

The North Avoca Flying-fox Camp is known to spread at times across Crown Land managed by DI - 
Lands & Forestry and managed land (zoned Public Recreation), and surrounded by residential 
development.  Specific detail of land tenure is included in Map 7. 

 

Map 7: Land tenure of the North Avoca Flying-fox Camp and surrounds 

 

It is noted that the information on camp extent at the time of developing this Strategy was from 
2016. 
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2.3.1 Vegetation Communities 

Based on the Bell 2013 mapping, there are four vegetation communities present with the Crown 
Reserve where Flying-foxes are roosting (see Table 7 and Map 8). 

 

Table 7: Vegetation communities present at the North Avoca Flying-fox Camp 

Vegetation Community Endangered Ecological Equivalent Location 

Swamp Oak Rushland Forest Swamp Oak Floodplain Forest Core 

Phragmites Rushland Freshwater Wetland on Coastal 
Floodplains 

Core 

Narrabeen Coastal Blackbutt Forest  Eastern side of reserve and 
south eastern side of reserve 

Coastal Narrabeen Moist Forest  Western side of reserve 

Dominant plant species recorded within the Flying-fox Camp (i.e. on the northern side of the 
reserve) are included in Appendix 2: Rapid Vegetation Assessment.  It was observed that 90% of the 
canopy was dead or severely defoliated, providing limited suitable roosting habitat (see Photograph 
3 and Photograph 4).  A number of reasons may have contributed to the decline of this vegetation 
community including: 

¶ intermittent increase in Flying-fox numbers roosting within a confined area as a result of 

regionally abundant food resources; or 

¶ severe widespread infestation of Morning Glory contributing to the decline of the mid and 

upper stratum. 

Map 8: Vegetation types at the North Avoca Flying-fox Camp and surrounds 
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The mid-storey and upper-storey particularly along the periphery of the Crown Reserve is 
widespread with Morning Glory infestations preventing recruitment of suitable Flying-fox habitat 
trees (see Photograph 3). 

 
Photograph 3: Widespread Morning Glory infestations throughout camp site 

 
Photograph 4: Grey-Headed Flying-fox roosting in dead Melaleuca stypheloides (Prickly-leaved Tea Tree) on the 
northern side of the Crown Reserve
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2.3.2 Flying-fox Habitat 

Roosting Areas 

Flying-foxes have been seasonally roosting at the North Avoca site for a minimum of 10 years. In the 
past this site has been utilised as a seasonal camp and also a maternity roost.  Flying-foxes have on 
occasion left for a few weeks at a time.  In mid-2016, most of the Flying-foxes disappeared with 
approximately 200 remaining in the reserve. 

Most Flying-fox activity is observed between February and May each year (during mating season).  
Historically the site is home to a few thousand Flying-foxes, but a record number of animals were 
recorded in May 2015 with over 30,000 animals counted in the Census. 

Grey-headed Flying-foxes are observed to roost predominantly within the core part of the reserve in 
dead or severely defoliated Melaleuca stypheloides, which is also within close proximity to the 
waterbody and directly over the drainage line.  

 

Foraging Areas 

Foraging habitat identified within the Camp site includes Alphitonia excelsa (Red Ash), Melaleuca 
quinquenervia (Broad-leaved Paperbark) and Archontophoenix cunninghamiana (Bangalow Palm). 

Within 6 km of the Flying-fox Camp large areas of intact contiguous bushland provide important 
foraging habitat for Flying-foxes. Main foraging areas include: 

¶ Wet Sclerophyll Forests - contain significant foraging species including Eucalyptus saligna 
(Sydney Blue Gum), Syncarpia glomulifera (Turpentine) and Eucalyptus pilularis (Blackbutt); 

¶ Sydney Coastal Dry Sclerophyll Forest contains important foraging species; Corymbia 
gummifera (Red Bloodwood) and Eucalyptus pilularis (Blackbutt); and 

¶ Coastal Swamp Forests dominated by the important winter flowering species Eucalyptus 
robusta (Swamp Mahogany). 

Approximately 48% of the land area within 20 km of the Avoca site supports native forests and 
woodlands, in patches ranging in size from small remnants to extensive tracts in conservation 
reserves and state forests.  Nearly 3% of native vegetation is floristically diverse warm temperate-
subtropical rainforest containing trees and vines that produce fruit known to be consumed by flying-
foxes. A further 8% comprises moist forests with rainforest canopy and emergent Turpentine and 
Sydney Blue Gum. Rainforest fruits in these habitats provide consistent food for flying-foxes during 
late summer and autumn.   

Approximately 75% of forested land within 20km of Avoca contains flowering trees visited by the 
animals.  Remnant vegetation immediately surrounding the camp, and to the northwest, contains 
extensive tracts of wet sclerophyll forests dominated by Turpentine, Sydney Blue Gum and 
Blackbutt.  To the south and west lie dry forests and woodlands on sandstone dominated by species 
such as Red Bloodwood and Smooth-barked Apple.   

In total, 23 species of trees in the flower diet of Grey-headed flying-foxes occur within feeding range 
of the Avoca camp, 20 of these occur in >1% of native vegetation by area (see Table 8).  They vary 
considerably in the amount of nectar they secrete, the frequency and duration of flowering, their 
seasonal flowering schedules and their area of distribution.  Interactions between these 
characteristics determine the influence they have on the size of the population of flying-foxes 
roosting at Avoca. Species with restricted distributions or that produce relatively low volumes of 
nectar are likely to have a minor influence on the number of flying-foxes feeding in the area. Five 
widespread and highly productive species are likely to have a substantial influence (see Table 8). 
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Native vegetation within 12 km of the North Avoca camp is primarily wet sclerophyll forest 
dominated by Turpentine, Sydney Blue Gum, Blackbutt and Mountain Blue Gum. Significant 
flowering in these 4 species is likely to attract flying-foxes to the Avoca camp during spring, summer 
and early autumn (see Table 8). The size of the flying-fox population should fluctuate considerably 
during these months.  Forests and woodlands containing the highly productive species, Red 
Bloodwood, occur >12km from the camp, but may attract large numbers of flying-foxes in years 
when it flowers heavily.  Native vegetation in the area is unlikely to support winter populations due 
to the highly-restricted distribution of diet plants that flower in those months.  Nonetheless, it is 
possible for small over-wintering populations to be supported by urban plantings, particularly in 
years when food is scarce in native forests.   
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Table 8: Characteristics of flowering trees in the diet of Grey-headed Flying-foxes that occur within 20 km of the North Avoca Camp.  Nectar abundance is scored in 4 categories from 0 to 1; the 
approximate frequency of flowering is also scored in 4 categories relating to % of years; duration of flowering is scored in months.  Species likely to play a significant role in determining the 
number of flying-foxes present in the camp, as assessed by nectar abundance and area of distribution, are highlighted in grey.  Species found in <1% of native vegetation have been excluded.  
See Eby and Law (2008) for further details. 

Species Common Name 
% area of 

native 
vegetation 

flowering characteristics  bi-monthly flowering schedule 

nectar 
abundance 

frequency (% 
yrs) 

duration 
(mth) 

Dec-
Jan 

Feb-
Mar 

Apr-
May 

Jun-
Jul 

Aug-
Sep 

Oct-
Nov 

Corymbia gummifera Red Bloodwood 20% 1 0.4 2 X X     

Eucalyptus deanei Mountain Blue Gum 25% 0.70 0.70 1 X X     

E. pilularis Blackbutt 30% 1 0.4 2 X X     

E. saligna Sydney Blue Gum 30% 0.7 0.7 1 X X     

Syncarpia glomulifera Turpentine 50% 0.5 0.7 2     X X 

Angophora costata Smooth-barked Apple 25% 0.3 0.4 1      X 

A. floribunda Rough-barked Apple 10% 0.5 0.4 1 X      

Banksia integrifolia Coast Banksia 1% 0.7 1 4   X X X  

B. serrata Old Man Banksia 2% 0.5 0.7 3 X X X    

C. maculata Spotted Gum 10% 1 0.25  4-6  X X    

Eucaluptus acmenoides White Mahogany 30% 0.3 0.7 1 X     X 

E. paniculata Grey Ironbark 10% 0.7 0.4  3-4 X    X X 

E. piperita Sydney Peppermint 5% 0.50 0.40 1 X      

E. propinqua Small-fruited Grey Gum 1% 0.5 0.4 2 X X     

E. punctata Large-fruited Grey Gum 5% 0.30 0.70 1 X X     

E. resinifera Red Mahogany 2% 0.5 0.4 2 X X     

E. robusta Swamp Mahogany 5% 1 1 3   X X   

E. siderophloia Grey Ironbark 10% 1 0.7 2 X     X 

E. tereticornis Forest Red Gum 1% 1 1 2     X X 

Melaleuca quinquenervia Broad-leaved Tea Tree 2% 1 1  3-4  X X    

      13 10 5 2 4 6 
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Potential Overflow Roosting Areas 

Flying-foxes have been observed roosting in Forest Oak (Allocasuarina torulosa) on private property 
immediately east of the Crown Reserve.  A number of properties east of the Crown Reserve contain 
mature exotic and native tree species that could potentially provide suitable Flying-fox roosting 
habitat.  There is also potential roosting habitat within the Avoca Lagoon Foreshore Reserve, which 
is comprised of Casuarina Swamp Woodland. 

The potential roosting habitat species (native and exotic) have been identified and are discussed in 
Table 9, Table 10 and Map 9. 
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Table 9: Description of Potential Adjacent Roosting Overflow Locations for North Avoca 

Site 
Number 

Species Roosting/foraging habitat 
and condition 

Roosting/foraging habitat/impact 
on residential areas and schools 

Potential overflow areas adjacent to the Flying-fox Camp 

1 Allocasuarina torulosa Forest Oak Flying-foxes roosting in overhanging 
trees on private property. The tree 
is on Crown Reserve 

2 Liquidambar spp. Liquidambar Roosting 

3 Jacaranda mimosifolia Jacaranda Roosting in Jacaranda  

4 Araucaria heterophylla Norfolk Island Pine Not currently roosting 

5 Grevillea robusta Silky Oak Not currently roosting 

 

Table 10: Description of Potential Roosting Overflow Locations within 1km of the North Avoca Flying-fox Camp 

Site 
Number 

Reserve Name Location Roosting/foraging habitat/impact 
on residential areas and schools 

Potential overflow areas within 1 km of the Flying-fox Camp 

1 Terrigal Palmgrove 
Reserve 

Lake Foreshore Drive - 
100m north of Crown 
Reserve 

Southern half of the reserve is 
bound by private property along 
the western and eastern side of the 
reserve 

2 .ǊŀŘƭŜȅΩǎ wƻŀŘ .ǳǎƘƭŀƴŘ BradleyΩs Road directly 500 
m east of the Crown Land 
Flying-fox camp 

Residential dwellings directly 
behind the reserve and opposite 
BradleyΩs Road 

3 Avoca Lagoon Foreshore 
Reserve 

Approximately 200 m 
south of the Crown 
Reserve 

Immediately adjacent to the 
reserve 

 

Within a 6 km radius of the Flying-fox Camp, potential roosting sites include: 

¶ to the south, a number of low lying coastal reserves containing suitable roosting habitat 

including Melaleuca sieberi, Flax-leaved Paperbark (Melaleuca linariifolia), Prickly Leaved 

Tea Tree (Melaleuca stypheloides), Cabbage Tree Palm (Livistona australis), Swamp Oak 

(Casuarina glauca) and Forest Oak (Allocasuarina torulosa) which are part of Coastal Swamp 

Forests and Coastal Narrabeen Moist Forest; 

¶ to the east of the Camp predominantly on rural properties there are a number of suitable 

roosting sites along drainage lines containing Coastal Warm Temperate ς Subtropical 

Rainforest; and 

¶ to the north in Terrigal and surrounding suburbs there a number recreational parks, schools 

and residential properties containing suitable Flying-fox roosting habitat. 
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Map 9: Potential Flying-fox camp overflow areas at the North Avoca Flying-fox Camp 
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2.3.3 Flying-fox Population at the North Avoca Flying-fox Camp 

The North Avoca Camp has been the largest on the Central Coast with the numbers of Flying-foxes counted in the May 2015 census in the order of 30,000 
individuals (See Table 11). More recent counts estimate 10,000 ς 15,999 individuals (2017 and 2019 census data). 

Table 11: Flying-fox population data for the North Avoca Camp (source: CSIRO National Flying-fox census) 

 
Nov-
12 

Feb-13 
May-
13 

Aug-
13 

Nov-
13 

Feb-
14 

May-
14 

Aug-
14 

Nov-14 Feb-15 May-15 Aug-15 Nov-15 Feb-16 May-16 
Aug-
16 

Hunter Camps (all FF species) 15,387 131,768 44,519 23,649 15,172 97,769 27,533 7,681 130,269 335,279 105,926 112,624 138,593 309,962 176,703 66,784 

North Avoca Camp GHFF - 7000 - - - - - - - 20000 30000 - 8400 - 200 - 

North Avoca Camp LRFF - 0 - - - - - - - 0 0 - 0 - 0 - 

North Avoca Camp BFF - 0 - - - - - - - 0 0 - 900 - 0 - 

% of Hunter Region FF in North 
Avoca 0.0 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 28.3 0.0 6.7 0.0 0.1 0.0 

GHFF = Grey Headed Flying-fox; LRFF = Little Red Flying-fox; BFF = Black Flying-fox 

2.3.4 Community Interests and Issues Related to the Camp 

The total number of complaints per year remains low varying depending on location, time of year and numbers of Flying-foxes in the Camp.   

Community issues at the North Avoca Camp as reported to Council are loss of amenity due to smell and noise, and the potential of property devaluation. 

DI - Lands & Forestry has primary responsibility for the management of the land where the North Avoca Flying-fox Camp is located.  DI - Lands & Forestry 
advised that the main community complaints they received relate to: 

¶ impacts to the native vegetation from roosting Flying-foxes; 

¶ weed management; and  

¶ dangerous trees on the property boundary (not necessarily related to Flying-foxes). 

2.3.5 Management Activities to Date 

No active management activities have been undertaken at this site, although routine land management activities (e.g. removal of dangerous trees) has 
occurred as required. 



  

           

CENTRAL COAST FLYING-FOX MANAGEMENT STRATEGY | April 2019 

39  

2.4  Everglades Wetlands  Flying - f ox Camp and Surrounds  

The Everglades Wetland precinct historically was a sandplain consisting of a series of freshwater and 
salt water wetlands and exposed sandflats (Brown 2005).  From the 1950s to the 1980s most of the 
wetlands of the sandplains were filled in for urban development. During this time there was also 
significant infill of Everglades Wetland to enable the development of a golf course. 

There are four distinct land parcels found in the precinct: 

¶ The Everglades Wetlands reserve is Crown Land under care, control and management of 
Council (approximately 3 ha of which 0.8 ha is currently underwater).  There are no formal 
access tracks to the Reserve, although a number of informal tracks are present. It is possible 
to walk along the southern periphery of the reserve along Kerrawah Boulevard; 

¶ the carpark boundary incorporates a formal carpark and a small area of bushland along the 
western boundary ς is Council owned land; 

¶  Everglades Golf Course - south-west of the Wetland Reserve ς is Crown land on lease from 
the Crown to the Everglades Country Club and consists of a series of lagoons immediately 
south west of the Wetland Reserve.  This parcel of land is mostly cleared but does contain a 
number of mature Melaleucas; and 

¶  Everglades Golf Course ς Freehold land owned by Everglades Country Club. 

There has been a Bushcare Group active in the Everglades Wetlands for twenty-one years.  Central 
Coast Council and the Bushcare group have been successful in receiving funding from Local Land 
Services to assist with the restoration and rehabilitation in the Wetlands. The works undertaken with 
the current and previous grant funds complements the on-going community volunteer bush 
regeneration works and Council funded contract bush regeneration to restore the native vegetation 
in the Wetlands.    

The arrival of the Grey-headed Flying-foxes has coincided with widespread flowering of Red 
Bloodwood (Corymbia gummifera) in the Hunter and Central Coast region.  While the Flying-fox 
camp is largely located on the Everglades Wetlands land parcel, Flying-foxes have also been 
observed roosting in Melaleuca trees between the Wetlands and residential developments along 
Kerrawah Boulevard (see Map 10 and Map 11). 
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Map 10: Everglades Wetlands Flying-fox Camp Boundary 

 
Map 11: Land tenure of the Everglades Wetlands Flying-fox Camp and surrounds. The Crown land is managed by Council 
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2.4.1 Vegetation Communities 

The entire reserve contains two endangered ecological communities: 

¶ Swamp Sclerophyll Forest (Typha Rushlands) located in the centre of the reserve; and 

¶ Freshwater Wetlands (Broad-leaved Paperbark ςSwamp Oak ς Saw Sedge Swamp Forests on 
Coastal Lowlands of the Central Coast and Lower North Coast) throughout the reserve. 

The overall condition of the reserve ranges from poor to good, there is a well-established and 
mature canopy layer comprising of species including Broad-leaved Paperbark (Melaleuca 
quinquenervia), Swamp Oak (Casuarina glauca) and Swamp Mahogany (Eucalyptus robusta). The 
mid-storey is sparse with evidence of native regeneration including Bleeding Heart (Homalanthus 
populifolius), Sandpaper Fig (Ficus coronata) and Wild Yellow Jasmine (Pittosporum revolutum). 

The ground layer has been disturbed particularly along the periphery of the reserve and 
intermittently through the core of the reserve. Some areas are dominated by introduced species 
such as Panic Grass (Ehrharta erecta) and Fishbone Fern (Nephrolepis cordifolia) as well as a number 
of introduced annual ground covers and grasses (Photograph 5). Native ground cover and mid-storey 
regeneration is evident throughout the reserve particularly in areas where the Bushcare group has 
worked (Photograph 6).  

A Rapid Flora Survey was undertaken on 15 November 2016 and recorded the most common species 
present within the active Camp and is included in Appendix 2: Rapid Vegetation Assessment. 

2.4.2 Flying-fox Habitat 

Roosting Areas 

Grey-headed Flying-foxes were observed roosting in well-established mature Broad-leaved 
Paperbark, Swamp Mahogany and Swamp Oak. 

Flying-foxes were observed roosting in two distinct groups. The main group was roosting on the 
southern side of Boronia Road and a smaller splinter group was roosting on the northern side of 
Boronia Road. 

In 2017, 2700 individuals were estimated to use the camp. The entire reserve contains potential 
roosting habitat suggesting that there is capacity for a significant increase in Flying-fox numbers. 
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Photograph 5: Stand of mature Camphor Laurel and Fishbone Fern under-storey along southern boundary 

 
Photograph 6: Melaleuca Forest 
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Foraging Areas 

Both Swamp Mahogany and Broad-leaved Paperbark are high priority food sources that are 
widespread across the Reserve.  These species also occur within the golf course and the carpark 
areas. 

The site is located in a transition zone between wet sclerophyll forests to the north and east, and dry 
forests and woodlands on Hawkesbury sandstone to the south and west. Turpentine, Sydney Blue 
Gum, Blackbutt and Mountain Blue Gum dominate the moist forests. Red Bloodwood, Smooth-
barked Apple and Sydney Peppermint dominate slopes and ridges on sandstone.  

Approximately 67% of land within 20 km of the Everglades camp supports native forests and 
woodlands. Extensive tracts occur in conservation reserves, notably Brisbane Water and Ku-ring-gai 
Chase National Parks.  Nearly 5% of native vegetation comprises warm temperate rainforest and 
moist forests with rainforest canopies containing trees and vines that produce fruit known to be 
consumed by flying-foxes. Rainforest fruits in these habitats provide consistent food for the animals 
during late summer and autumn.   

Approximately 82% of forested land within 20 km of the Everglades Wetland Camp contains 
flowering trees visited by flying-foxes.  In total, 23 species of trees in the flower diet of Grey-headed 
flying-foxes occur within feeding range of the site, 20 of these occur in >1% of native vegetation by 
area (see Table 12).  They vary considerably in the amount of nectar they secrete, the frequency and 
duration of flowering, their seasonal flowering schedules and their area of distribution. Interactions 
between these characteristics determine the influence they have on the size of the population of 
flying-foxes roosting at the site. Species with restricted distributions or that produce relatively low 
volumes of nectar are likely to have a minor influence on the number of flying-foxes feeding in the 
area. Three widespread and highly productive species are likely to have a substantial influence (see 
Table 12). 

Significant flowering of Red Bloodwood and Sydney Peppermint is likely to attract flying-foxes to the 
Everglades camp during summer and early autumn. The size of the flying-fox population should 
fluctuate considerably during these months and potentially will reach relatively large numbers in 
years of mass flowering of Red Bloodwood. Significant flowering of Turpentine may attract flying-
foxes during spring. Native vegetation in the area is unlikely to support winter populations due to 
the highly-restricted distribution of diet plants that flower in those months.  Nonetheless, it is 
possible for small over-wintering populations to be supported by urban plantings, particularly in 
years when food is scarce in native forests. 
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Table 12: Characteristics of flowering trees in the diet of Grey-headed Flying-foxes that occur within 20 km of the Everglades Wetland Camp.  Nectar abundance is scored in 4 categories from 0 
to 1; the approximate frequency of flowering is also scored in 4 categories relating to % of years; duration of flowering is scored in months.  Species likely to play a significant role in determining 
the number of flying-foxes present in the camp, as assessed by nectar abundance and area of distribution, are highlighted in grey.  Species found in <1% of native vegetation have been 
excluded.  See Eby and Law (2008) for further details. 

Species Common Name 
% area of 

native 
vegetation 

flowering characteristics  bi-monthly flowering schedule 

nectar 
abundance 

frequency (% 
yrs) 

duration 
(mth) 

Dec-
Jan 

Feb-
Mar 

Apr-
May 

Jun-
Jul 

Aug-
Sep 

Oct-
Nov 

C. gummifera Red Bloodwood 50% 1 0.4 2 X X     

E. piperita Sydney Peppermint 20% 0.50 0.40 1 X      

Syncarpia glomulifera Turpentine 35% 0.5 0.7 2     X X 

Angophora costata Smooth-barked Apple 40% 0.3 0.4 1      X 

A. floribunda Rough-barked Apple 10% 0.5 0.4 1 X      

Banksia integrifolia Coast Banksia 1% 0.7 1 4   X X X  

B. serrata Old Man Banksia 1% 0.5 0.7 3 X X X    

Corymbia eximia Yellow Bloodwood 1% 0.7 0.4 1      X 

C. maculata Spotted Gum 5% 1 0.25  4-6  X X    

Eucaluptus acmenoides White Mahogany 15% 0.3 0.7 1 X     X 

E. botryoides Bangalay 1% 0.5 0.7 1 X      

E. deanei Mountain Blue Gum 15% 0.70 0.70 1 X X     

E. paniculata Grey Ironbark 10% 0.7 0.4  3-4 X    X X 

E. pilularis Blackbutt 15% 1 0.4 2 X X     

E. punctata Large-fruited Grey Gum 15% 0.30 0.70 1 X X     

E. robusta Swamp Mahogany 1% 1 1 3   X X   

E. saligna Sydney Blue Gum 15% 0.7 0.7 1 X X     

E. siderophloia Grey Ironbark 5% 1 0.7 2 X     X 

E. tereticornis Forest Red Gum 5% 1 1 2     X X 

Melaleuca quinquenervia Broad-leaved Tea Tree 1% 1 1  3-4  X X    

      12 8 5 2 4 7 
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Potential Overflow Roosting Areas 

Much of the vegetation throughout the low lying coastal foreshore areas of Woy Woy has been 
cleared for urban development. This has reduced potential suitable roosting habitat for Flying-foxes 
in this area.  There are a few remaining remnant bushland parcels containing Swamp Oak Woodland 
and suitable foraging and roosting habitat and include: 

¶ Everglades Golf Course immediately south west of the Flying-fox camp which is dominated 
by Broad-leaved Paperbark and Swamp Mahogany; 

¶ a small drainage reserve approximately 500 m south west of the Flying -fox camp;  

¶ a small Council drainage reserve on Warrumunga Road, Woy Woy bound by residential 
dwellings, approximately 800 m south west of the Flying-fox camp;  

¶ residential properties directly east of the Flying-fox camp contains suitable roosting and 
foraging species including Jacaranda, mango trees, fig trees and avocado trees; and 

¶ residential properties to the north where there is native vegetation regrowth providing 
potential foraging and roosting habitat. 

A number of potential roosting habitat species (native and exotic) have been identified adjacent to 
the camp and are discussed in Table 13 and Map 12. 

 

Table 13: Description of Potential Roosting Overflow Locations Adjacent to the Everglades Wetland Flying-fox Camp 

Site 
Number 

Species Roosting/foraging habitat and 
condition 

Roosting/foraging habitat/impact 
on residential areas and schools 

1 Melaleuca 
quinquenervia 

Broad-leaved Paperbark Flying-foxes currently not roosting 

2 Ficus coronata Sandpaper Fig Within the road reserve opposite 
the Everglade Wetlands  

3 Cinnamomum 
camphora 

Camphor Laurel Flying-foxes roosting in Camphor 
Laurel in the reserve 

4 Melaleuca 
quinquenervia, 

Jacaranda mimosifolia 

Broad-leaved Paperbark 

Jacaranda 

Flying-foxes currently not roosting 
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Map 12: Potential Flying-fox camp overflow areas at the Everglades Wetland Flying-fox Camp 
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2.4.3 Flying-fox Population at the Everglades Wetlands Flying-fox Camp 

Grey-headed Flying-foxes were observed roosting at this site for the first time in February 2017. 
Greater Sydney Local Land Services completed an initial count estimating that there were between 
800 to 1000 Grey-headed Flying-foxes. There are anecdotal reports that flying-foxes last camped in 
the Everglades Wetlands ŀǊƻǳƴŘ нллнΣ ƘƻǿŜǾŜǊ ǘƘŜ ŎŀƳǇ ƛǎ ǊŜǇƻǊǘŜŘ ǘƻ ƘŀǾŜ ǊŜƳŀƛƴŜŘ Ψŀ ǎƘƻǊǘ 
ǘƛƳŜ ƻƴƭȅΩ.  There are also reports that Grey-headed Flying-foxes regularly foraged in the vegetation 
along Kahibah Creek. 

2.4.4 Community Interests and Issues Related to the Camp 

While no complaints have been received by Council about the Everglades Wetland Camp, Council 
has worked in partnership with local wildlife rehabilitators to hold sessions in April 2017 to inform 
the community about the ecology and behaviour of Flying-foxes as well as the possible reasons that 
the camp has been reactivated.   The information sessions have been well attended by the local 
community, with no conflict with the Camp being articulated at those sessions.  

2.4.5 Management Activities to Date 

TƘŜǊŜ ƘŀǾŜ ōŜŜƴ ƴƻ Ψƻƴ-ƎǊƻǳƴŘΩ ƳŀƴŀƎŜƳŜƴǘ ŀŎǘƛǾƛǘƛŜǎ specifically aimed at management for the 
Everglades Wetlands Flying-fox Camp.  Community bush regeneration by the local Bushcare group 
has however aimed to improve the condition of the native vegetation and habitat at Everglades 
Wetlands for over twenty years.  Bush regeneration works have been suspended while the Camp is 
active.  This situation will be reviewed when the Flying-foxes are no longer using the Everglades 
Wetlands Camp.  

 

2.5  Historic Camps in the Central Coast LGA  

In addition to the four Flying-fox camps discussed above, there are a number of other historical 
camps that are included in the CSIRO Flying-fox census, or noted on the NSW Atlas of Living 
Australia.  These camps are located in: 

¶ Toukley - last known occupancy 1999 where 3,000 individuals were counted (data retrieved 
from BioNet); 

¶ Jilliby - last known occupancy 2001 where 20,000 individuals were counted (data retrieved 
from BioNet); 

¶ Matcham - last known occupancy 2002 where 50,000 individuals were counted (data 
retrieved from BioNet); and 

¶ Umina - last known occupancy 2013 ς only 50 individuals were counted (data retrieved from 
Flying-fox census). 

Although these camps have not supported a Flying-fox population in recent years, they may in the 
future.  Management required at the sites will be as per the management actions outlined in Table 
18. 

 

2.6  Potential New Camps in th e Central Coast LGA (or 

Unknown Existing Camps)  

As new Flying-fox camps are established in the Central Coast LGA, they will fall under the controls of 
this Strategy and any management activities required to be undertaken will be drawn from the 
approved management actions included in Table 17.  
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3 Context  

3.1  Flying - f ox Ecology,  Threats and Human Health  

Considerations  

3.1.1 Ecological Role of Flying-foxes 

Flying-foxes, along with some birds, make a unique contribution to ecosystem health through their 
ability to move seeds and pollen over long distances (Southerton et al. 2004). This contributes 
directly to the reproduction, regeneration and viability of forest ecosystems (DoE 2016a). 

It is estimated that a single Flying-fox can disperse up to 60,000 seeds in one night (ELW&P 2015). 
Some plants, particularly Corymbia spp., have adaptations suggesting they rely more heavily on 
nocturnal visitors such as bats for pollination than daytime pollinators (Southerton et al. 2004). 

Grey-headed Flying-foxes may travel 100 km in a single night with a foraging radius of up to 50 km 
from their camp (McConkey et al. 2012), and have been recorded travelling over 500 km in two days 
between camps (Roberts et al. 2012). In comparison bees, another important pollinator, move much 
shorter foraging distances of generally less than one kilometer (Zurbuchen et al. 2010). 

Long-distance seed dispersal and pollination makes Flying-foxes critical to the long-term persistence 
of many plant communities (Westcott et al. 2008; McConkey et al. 2012), including eucalypt forests, 
rainforests, woodlands and wetlands (Roberts et al. 2006). Seeds that are able to germinate away 
from their parent plant have a greater chance of growing into a mature plant (EHP 2012). Long-
distance dispersal also allows genetic material to be spread between forest patches that would 
normally be geographically isolated (Parry-Jones & Augee 1992; Eby 1991; Roberts 2006). This 
genetic diversity allows species to adapt to environmental change and respond to disease 
pathogens. Transfer of genetic material between forest patches is particularly important in the 
context of contemporary fragmented landscapes. 

Flying-ŦƻȄŜǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ΨƪŜȅǎǘƻƴŜΩ ǎǇŜŎƛŜǎ ƎƛǾŜƴ ǘƘŜƛǊ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ ƘŜŀƭǘƘΣ ƭƻƴƎŜǾƛǘȅ ŀƴŘ 
diversity among and between vegetation communities. These ecological services ultimately protect 
the long-term health ŀƴŘ ōƛƻŘƛǾŜǊǎƛǘȅ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ōǳǎƘƭŀƴŘ ŀƴŘ ǿŜǘƭŀƴŘǎΦ Lƴ ǘǳǊƴΣ ƴŀǘƛǾŜ ŦƻǊŜǎǘǎ 
act as carbon sinks, provide habitat for other fauna and flora, stabilise river systems and catchments, 
add value to production of hardwood timber, honey and fruit (e.g. bananas and mangoes) (Fujita 
1991), and provide recreational and tourism opportunities worth millions of dollars each year (EHP 
2012; ELW&P 2015). 

More details on the three Flying-fox species are included in Appendix 1: Flying-fox Species Profiles. 

3.1.2 Flying-foxes in Urban Areas 

Flying-foxes appear to be roosting and foraging in urban areas more frequently. There are many 
possible drivers for this, as summarised by Tait et al. (2014): 

¶ loss of native habitat and urban expansion 

¶ opportunities presented by year-round food availability from native and exotic species found 
in expanding urban areas (e.g. flowering of Spotted Gums, Red Bloodwood, and Broad-
leaved Paperbark) 

¶ disturbance events such as drought, fires, cyclones (typically food and water sources are 
more secure around human settlements) 

¶ human disturbance or culling at non-urban roosts or orchards (making roosts where these 
activities are not occurring more attractive) 


































































































































