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Executive Summary

The Central Coast region is fortunate to be an important part of the home rartheeef Hying-fox
species (also known as mega bats or fruit batbese animals areaitical component of the rich
biodiversity of the area as they are pollinators for a stunning range of native plantsspetse
seeds over many kilomis.

F'a LI NG 2F GKS /SYyaNY¥f /2Fad /2dzyOAf Qa O2YYAGYSy
ecosystemshat comprise local and regional biodiversity, this FifimgManagement Strategy has
been preparedo guide the management of the species on Couwsuil other land

There are currently four known active Flyifux Wamp€) ¢ 2 NJ NP 2ndhé Geyitehl Coasti GA 0
Camps atWatanobbi, Everglades and Wingello Craeklocated on Coundénd. The North Avoca
Camp is largely located on a Crown Resenanaged by Department of Industry.ands & Forestty
although overflow from this Camp mowento both private and Council land.

Highly mobile fauna such as Fidiages cannot be contained in reserves or onto specific land
tenures, therefore, a stragic plan for their management must be a collaboration with various
government land managers. Consequently, the Department of Indgdtands & Forestriias
partnered with Council in the preparation of the Strate@@mmunity consultation about available
management options is an egoing 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
Central Coast Region to developlanter & @ntral Coast Regional FlyHmx 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 2@ 3Greyheaded Flyingox Management
Strategy for the Lower Huntewill be included in thélunter & Central Coast Regional Flyiog
Management Strateggexpected to be completed in the latter half of 2017) and may therefore
supersede the informationrpvided in Section 3.1.
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1 Overview

1.1 Purpose of the Strategy

The Central Coast Flyiigx Management Strategy has been compiled by Hunter Joint Organisation

2F [/ 2dzyOAf axr dziAfAadAy3d GKS IFlyidgfoxGampMasagement 9 Y A NB y
Plan TemplatédOEH 2018 and input fromother NSW councijghe Department of Industrg Lands

& Forestry(DI- Lands & Forestijyandthe Office of Environment and Heritagd®EH)

While the Central Coast Flyifigk Management $ategy has a local focus, collaboration with Hunter
Councils Environment Divisicd@EHand DI - Lands & Forestrig acknowledginghat Hying-fox
colonieson the Central Coast are part of a broad regional populatioihree specieshat extends

from SouthAustralia and Victoria to the northern parts of Queensland, Northern Territory and
Western Australia. Movement of individuals betweecamps and even further afield is known to
occur, however the factors that influence thenovement is not yet well undstood.

The purpose of this Strategy is to plan for appropriate management actions in accordance with the
Flyingfox Camp Management Poli@®EH 2015). This Strategy will enable appropriatend
managements peMNSW legislation to reduce impactskyingfox camps on Central Coast

residents

Asan enduring3rategy, it addresses the known camps, which are currently not causgmgficant
community concern, but will also be applicable in the event dfzanaticincreasein the Flyingfox
populationwithin the Central Coast Local Government Area (LGA)

ThisStrategyhas been developed as part of a Hunter Regi®najectthat has developedpecific
Flyingfox camp managementlpns forCessnoclCity Council, Mid Coast Council, Muswellbrook
Council, Sigleton 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 Counciig management actio undertakenn one
jurisdictionaffects the roosting behaviour or FlyHfigxes, a network of land management / ecology
specialists can notify neighbouring Councila pbssible increasa Flyingfox numbers In addition,
Lake Macquarie City Council hasently developed a Camp Management Plan for the Blackalls Park
Flyingfox Camp, utilising th&ate template and processes, and are participating in a regional Flying
fox community education project with all otheouncils of theregion. Central Coastesidents can

be confident thathe actions and information in th&rategyare closely aligned witbther NSW
councilsand current best practice astablishedoy OEH.

There are eight Flyinfpx camps known to exist in theGA(seeMap 1), with four of thesecamps
accommodating animals in the pdsur years. Specific details on the currently occupied sites are
provided in this Bategy, but it is noted if any of the histordamps are reoccupied, or nevcamps

are created, they would be managed as per dlirection givenn this Strategy.
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Map 1: Flyingfox Camps in the Central Coast L@¥oril 2019
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1.2 Objectives

The Central Coast Flyifigx Management Strategy is an initiative of Central Coast Council (Council)
taken on behalf of all land managers of existing camps (including NSW Department of Iqdustry
Lands DI- Lands & Forest)y.

The Strategy labeen developed to provide Council @btk Lands & Forestrg clear framework for
the management of Flyinfpx camps in the LGA.

The objectives of this Strategy are to:
1 minimise impacts to the community, while conserviging-foxes and their habitatand

1 enable land managers and other stakeholders to use a range of suitable management
responses to sustainably manatie Hyingfox population.

The Strategy provides details on camp sites, Fligrgpecies, community engagement and agreed
management adbns designed to achieve the abestated objectives.

The objectives of th&trategyare consistent with thélyingfox Camp Management Poli¢QEH
2019%).
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1.3 Roles and Responsibilities

There are a number d¢and managers and organisatioresponsilte for the management oflying
fox species and thtour activeFlyingfox campsin the Central Coast LGA

1.3.1 NSW Office of Environment and Heritage

The Office of Environment and Heritage (OEH) is responsible for administeriBptieersity
Conservation Act 201@nd for ensuring the impact of any action affecting threaterspecies is
properly assessedhe Greyheaded Flyindox is a threatend species as listed under th€B\ct.
Any applicationso disrupt a Flyingox roosting site (camp) would be assessed by R&gdional
Operations Group Hunter Central Coast (R@EC), Planning and Ecosystems and Threatened
Species teams.

1.3.2 NSW Department dhdustry- Lands

Some Crown land within the LGA is managedieyNSW Department dhdustry¢ LandsDI- Lands
& Forestryis the primary land manay atthe North Avoca Flyinfox Campand subsequently final
decisions about how to managkis site are the responsibility of this Department

1.3.3 Central Coastouncil

The Central Coast Council is the primary land owner resperfsibmanaging the Watanobbi and
Wingello Creelamp sites and subsequently final decisions about how to manage thiges are

/| 2dzy OAt Qa . NPtleldprysantatv drdarisation of the local commurikg Central
Coast Council plays an actigde in developing management actions fidkknowncampsites.

1.3.4 Private Lan®wners

Where Flyingfox camps are located on private property, the land holders are required to protect the
Flyingfoxesand their habitatin the same wayhat Councils and Staiggenciesre. It is hoped that

this Strategy will assist private langner@ understanthg ofappropriate management activities

and the approvals required for undertaking these activiti€ae Camp sites of Everglades and North
Avoca may include privatgroperty.

10
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1.4 Flying -fox Species on the Central Coast

Thereare three species that comprise the regional Fifimgpopulation(seeTablel). This Strategy
refers to all three species, except when specifically addressing the threatened species, the Grey
headed Flyingox. More information &out the species can be found Appendixl: Flyingfox

Species Profiles

Tablel: Flyingfox species occuing on the Central Coast

Species hame Range and photo Status

Black Flyingfox
(Pteropus alectd

Protected undeBiodiversity
Conservation AQ016

Greyheaded Listed as Vulnerable under
Flyingfox Environment Protection &
(Pteropus : ., Biodiversity Conservation At$99
poliocephalu3 -y _, andBiodiversityConservation Act

2016

Little Red flying
fox (Pteropus =
scapulatug $

Protected undeBiodiversity
Conservation AQ016

11
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2 Flying - Fox Camps of the Central
Coast

Flyingfoxes are wild animals and highly dynamic in their migratooyements, search for food and
selection process for suitable roosting areas. Theveriglittle understanding on how or why
Flyingfoxes selectertainroosting areas, but recent research suggekts food shortages, and
proximityto secure food sours and human settlementre significant factors The number and
sizeof Flyingfox campsis constantly changinthroughout NSW, and it is likely that more changes to
camps will occur in the coming years.

Council is aware & total ofeight Flyingfox camps in the LGAof which only fouthave had recent
occupancy. Thecamps arddentified as follows

1 Watanobbi (last known occupancy 201

Wyoming / Wingello Creek (last known occupancy7201
North Avoca (last known occupancy Z91

Everglades (last knowrcoupancy 207)

Toukley (last known occupancy 1999)

Jilliby (last known occupancy 2001)

=A =4 =4 =4 4 =4

Matcham (last known occupancy 2002)
I Umina (last known occupancy 204 8®nly 50 individuals)

Following is specific information on the currently occuptathpswithin the Central Coast LGA.

2.1 Watanobbi Flying -Fox Camp and Surrounds

TheWatanobbiFlyingfox Campis locatedwithin a wetland complex associated with Po@e€Creek.
The reserve covers an area of several hundred hectares and spans a number of land tenures.

TheFlyingfox Campislocated onl.5haof Councimanaged landzonedE2Environmental
Conservationjnside the larger reserve cqotex. TheCamp is located approximately 400 m from the
nearest residential development arappproximatelythe samedistance fromWatanobbi Ovalsge

Map 2), and is well protected by surrounding dense vegetation and a series of small drainage lines.

TheCampcan 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.

Porter@ Creek runs through the middle of the reserve. The aresside of theCreek wasused
extensively fodairy grazing which resulted in clearing of natural vegetaiodchannelisation of
the wetland. Eotic grasses, annuals and perennials now dominate the arba.vegetation on the
eastern side of 2 NJiOR&kRIso contains widespread and isolated patches of noxious and
environmental weeds.

Thesize and locatioof the Flyingfox camphas changedver time. Map 2 showsthe locationas at
2015 the date of the last CSIRO census jlata

12
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Map 2: Watanobbi FlyingF 2 E /I YLJ Ay (KS t2NISND&E / NB8S] 6SiGfl yR O2YLX SE

Legend
- Drainage Lines
| Flying-fox Roost Extent
d ] November 2015 (CSIRO)

2.1.1 Vegetation Communities

Two main vegetion communities occuwithin the southeasterncorner of the reserve which
providessuitable roosting habitat:

1 Estuarine Swamp Oak ForedEEC EquivalerSwamp Oak Floodplain Forest, which is
dominated byCasuarina glauca/Melaleuca ericifolia, Melaleuca stypheloides/ Phragmities
australis, Jocus krausii; Baumea juncea; Sporobolus virginicus, Gahnia ciakei)us
repens(Source: Wyong 2016)

1 Floodplain Wet HeattBanksia oblongifolia, Leptospermum polygalifolium, Melaleuca
nodosa, Banksia aemula, Melaleuca seiberi, Leptospermum juniperoios ericoides,
Leptocarpus tenax, Schoenus brevifoljéyong 2016).

The Flying Fox colony predominantly favours the Swamp Oak Floodplain Fbeesite contains
widespread and isolated pockets of noxious and environmental weeds including Calapinet,
Blackberry, Lantana and Smiaiaf Privet(in some area$SmaliLeafed Privehas almost completely
displaced native vegetatign A Rapid Flora Survey was undertaken on 15 November 2016 and
recorded the most common species present within the acBeenp and is included Appendix2:
Rapid Vegetation Assessment

13
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8 o o

ol

Photographl: Regenerating Fiodplain et Heath, avestern outskirts o the Flying Fx Camp ‘

2.1.2 Flyingfox Habitat
Roosting Areas

Greyheaded Flyingoxeswere recentlyobserved roosting in Swamp O@kasuarina glauga
Camphoraurel and Swampahogany(Eucalyptus robusjaGiven the size and availalsting
habitat, this site has the ability to house many more animals than have been recorded on site to
date.

Foraging Areas

The number of flyingoxes present in a camp is primarily driven by the amount and quality of food
available in the local areglative to that available within migration distance (Tidemann 1999; Eby
1991; Roberts et al 2012). Flyifaxes typically feed within 20 km of their roost (Tidemann 1999),
and digital maps of feeding habitat for Grbgaded Flyindgoxes have been used tummarise
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 stast$cand 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 ffgixes. A further 15%
comprises moist forests with rainforestreapy and emergent Turpentine and Sydney Blue Gum.
Rainforest fruits produced in these habitats provide consistent food for figings during late

summer and autumn.

14
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Nearly 90% of forested land within &tnh of the Watanobbi camp contains flowering teegsited 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 Gragaded flyingfoxes occur within feeding range of the
Watanobbi camp, 19 of these occur in >1% of native vegetation by ared¢bé=?). They vary
considerably in the amount afectar 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 flyinfpxes feeding in the area. Six widespread and highly productive
species are likely to have a substantial influence (sd#e?2).

The majority of influential diet species flower during summer and autumn. The size of thefélying
population should fluctuate considerably during these montheelation to nectar abundance.
Substantial flowering dBlue 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 whehe widelydistributed 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 higbbtricted distribdion of diet
plants that flower in those months. Nonetheless, it is possible for smalleweering populations

to be supported by urban plantings, particularly in years of veideead food scarcity in native
forests.

15
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Table2: Characteristics of flowering trees in theiet of the Greyheaded Flyingox that occur within 20 km of theWatanobbi @Gmp. Nectar abundance is scored in 4 categories from 0 to 1; the

approximate frequency of flowering is also scored4ncategories relating to % of years; duration of flowering is scored in months. Species likely to play a significantdeterimining the

number of flyingfoxes present in the camp, as assessed by nectar abundance and area of distribution, are higtiligtgrey. Species found in <1% of native vegetation have been excluded.
See Eby and Law (2008) for further details

flowerlng characteristics

bi-monthly flowering schedule

% area of
Species Common Name p—— nectar frequency(% duratlon Dec Feb Apr- Jun Aug Oct
vegetation abundance yrs) (mth) Jan Mar May Jul Sep Nov

Corymbia gummifera Red Bloodwood 20% 1 04 | 2
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
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
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
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 6

16
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Potential Overflow Roosting Areas

There are a number of areas adjacent to, or within a kdametres of theCamp which appear to be
suitable habitat for Flyinfpxes:

9 Patches of Paperbark Forest to the noghstof the Camp. There are also patches of
potential roosting habitat directly east of tHeamp within the residential area

1 t 2 NI Seéklizectly weBtand southof the Flyingfox Camp)whichsupports 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 foRyingfox roosting and foraging (sédap 3 for details).

Map 3: Potential Flyingfox Camp overflow areas near the Watanobbi Flyifax Camp

Legend

| 1 Fying-fox Camp
7] Potential Overflow

17



CENTRAL COAST FLYHO& MANAGEMENT STRATE&GNTi] 2019

2.1.3 Flyingfox Population at the WatanohbBlyingfox Camp

CSIRO censirsformation indicates Flyirdpx presence at the site varies each yddost recently only Greyheaded Flyindoxes have ben noted to utilise
this Camp, and in relatively small numbersensistently less than 10,0@8eeTable3). The 2017 census surveys were also less than 10,000.

Table3: Flyingfox population data for Watanobbi Camp (source: IB® National Flyingox census)

Now12 Febl3 May-13 | Aug13 | Now13 | Feb14 May-14 Augl4 Now14 Febl5 May-15 Augl5 Now-15 Febl6 May-16  Augl6

Hunter
Canps(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 - - - - - o = - - - - - R _
CampGHFF 2387 6800

Watandobi - - - - - o = - - - - - R _
CampLRFF 0 0

Watandobi - - - - - o o - - - - - R _
CampBFF 0 0

% of Hunter
Region FF in
Watanobbi 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2.3% 0% 4.%% 0% 0% 0%

GHFF = Grey Headed Flyfog; LRFE Little Red Flyindox; BFF = Black Flyifax
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Figurel provides a graphical presentation of the data presente@able3, clearlyshowing the
change irthe Flyingfox population atthe WatanobbiCamp (and othercamps in the LGAtompared
to the Flyingfox population at altamps in the Hunter Region.

Flying Fox census Results
Central Coast
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Figurel: Flyingfox census results for the Central Coast Flyiiog camps compared to the Hunter Region cam@saph
represents all species of Flyirfgx counted(Source: SIRO National Flyinfipx census.

2.1.4 Community Interests and Issues Related to the Camp

Councihas not received any complaints in recent years related toMaganobbiCamp.

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 -fox Camp and
Surrounds

TheRyingfox Camp at Wyoming covers approximately&in Rainforest Road Reserve, wis
located between Blackbutt Street and Rainforest R&sgpming(seeMap 4). Rainforest Road
Reserve is part of B00hacomplex of Gastal Open Sre System @S$reserves whiclincludes
Rumbalara and Katandra Resesve

The COSS is a network of largely natural reserves which has been part of the former Gosford
/| 2dzy OAf Qa4 NBalLlRyaS (G2 o0A2RAGSNBAGE O2yasSN]
on ridgelines since the early 1980s. Nature based reicneatpportunities which do not adversely
impact on the values of the systesne encouraged as is the use of the reserves for educational
scientific research uses.

RainforestRoadReserve covers an area of approximatelyhéd2part of which is located to the north
of Rainforest Road, with a narrow strip of the reserve extending to the arebsouth of the Pecan
Close cutle-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 Subtropical Raifiorest and Narrabeen Moist Rainforest (Bell 2018ingello

Creek flows from east to west through the researa ultimately flows into Narara Creek to the

west of Northern RailwayThere is also an unnamed drainage line that runs in a seast direction
through the reserve (refer ttMap4). Aflood retarding basin is locatechdVingello 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 insome 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 reservsildguim a right of way at

the end of Pecan Road and Warrawilla Road.
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Map 4: Wyoming / Wingello Creek Flyinfpx Camp at Wingello Creek

Legend

——— Drainage Lines
Flying-fox Roost Extent
=) February 2017 (CCC)

NDENS]

2.2.1 Vegetation Communities

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

9 Coastal Narrabeen Moist Forestocated on the northern and southern sides of the reserve.
This is the most dominant vegetation communitgeePhotograph?)

1 Coastal Warm Temperat8ub Tropical Rainforest (Endangered Ecological Community
equivalent Lowland Rainforest)ocated on the southern edgewvhere Flyingfoxes are
roosting and within thecenterof the reserve

A Rapid Flor&urveywas undertaken on 15 November 2046d recordedhe most common species
present within the activ&Camp and is includeth Appendix2: Rapid Vegetation Assessment
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Photograph2 Southern edge of the reserveRapid Flora Survey, dominant species consistent with Coastal Narrabeen
Moist Rainforest

2.2.2 Flyingfox Habitat
Roosting Areas
Greyheaded Flyindoxes have been observed roosting:

9 within 10 to 20m of the southern boundary of the reserve, which is relatively open
compared to other areas of th@amp,

9 in large numbers along the souttastern edge closest to the property boundaries

9 in smaller groups dispersed across the core of the reserve in a number of different tree
species including Turpentine, Pittosporptme lower branches of Sydney Blue Gurasd
Cabbage Tree Palpend

1 approximately 3Gn south of Wingello Creek in a deresed protectedlayer of vegetation
comprising vines, shrubs, ferns within both the mid and ground layer

There is only a single dataset providing details on the roosting locatiatthis wasusedto provide
the Camp extent inMap 4.

Noise and smell associated with the Flyfng Camp was less evident during the site visit in
November 2016 than at other more open sites. Th&y be because of the density of the
vegetation and the relatively low density of flyHmxes in the reserve.
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Foraging Areas

| 2 dzy COS@ddal reservesomprisealarge contiguous areas of bushland containing a number
of vegetation communities mated to the south, north and east of the Flyifux Camp.There is a
highlevel of native species richness which has the potential to praatidebundant source of food

for Flyingfoxes.

The Wyoming Flyintpx Camp is located approximately 7kBn north-west of the North Avoca
Flyingfox Camp,and it is possible thaanimals 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 smafinants to extensive tracts in conservation

reserves and state forests. Nearly 3% of native vegetation is warm temperate rainforest containing
sparselydistributed fruiting trees and vines known to be consumed by fiyoxgs. A further 8%
comprises mait forests with rainforest canopy and emergent Turpentine and Sydney Blue Gum.
Rainforest fruits in these habitats provide consistent food for fifjmgs during late summer and
autumn.

Approximately 87% of forested land within R of Wingello Creekonitains 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 wdst dry forests and woodlands on sandstone dominated by species
such as Red Bloodwood and Smaobtrked Apple.

In total, 24 species of trees in the flower diet of Gheaded flyingfoxes occur within feeding range
of the Wingello Creek camp, 20 of thesecur in >1% of native vegetation by aresagTable4).

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 &etwe
these characteristics determine the influence they have on the size of the population offtiyieg)
roosting at Wingello Creek. Species with restricted distributions or that produce relatively low
volumes of nectar are likely to have a minor influenoethe number of flyingoxes feeding in the
area. Five widespread and highly productive species are likely to have a substantial infheéence (
Tabled).

However, sinificant flowering in 4 species is likely to attract flyfoges to the Wingello Creek camp
during summer and early autumegeTable4). The size of the flyinfpx 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 flowes well. Native vegetation in the area is unlikely to support

winter populations due to the highisestricted distribution of diet plants that flower in those

months. Nonetheless, it is possible for small ewertering populations to be supported by unba
plantings, particularly in years of wigpread food scarcity in native forests.
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Table4: Characteristics of flowering trees in the diet @reyheaded Flyingoxes that occur withn 20 km of the Wingello Creekathp. 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&dsoanonths. Species likely to play a significant role in determining the
number of flyingfoxes present in the camp are highlighted in grey. See Eby and Law (2008) for further details.

flowering characteristics

bi-monthly flowering schedule

Species Common Name %nZ:i?/ae of nectar frequency (% duration Dec Feb Apr- Jun Aug Oct
vegetation abundance yrs) (mth) Jan Mar May Jul Sep \[o)V;

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 04 34 X X X
E. piperita Sydney Peppermint 10% 0.50 0.40 1 X
E. propinqua Small-fruited Grey Gum 1% 0.5 04 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 sitéhin 6 kmof the current camp

particularly those near creeks and rivers and with alainviegetation structureywould provide

suitable roosting and foraging habitat and possible camp relocation.

Flyingfoxes do not exclusively use roosting trees that are naf\gentialroosting habitat species
(native and exotichave been identifie@n adjacent landand areshownin Table5 andMap 5.

Table5: Description of Potential Roosting Overflow Locations adjacent to the Wyoming/Wingello Creek Figia@amp

Site | Species Roosting/foraging Roosting/foraging habitat/impact on
habitat and condition residential areas and schools
1 Liquidambar Liguidambar spp. within 5m of the dwelling
2 Turpentine Syncarpia glomulifera | 8 mto the dwelling

3 Weeping Bottle Brusl Callistemon salignus 7 mto from the dwelling to the back boundary

4 Jacaranda Jacaranda spp. within 10 m from the dwelling

Thereare a number of sites within im of theCamp that contain similar disturbed and regrowth
vegetation (on both private and public land) thaaly also besuitable as Flyinfpx habitat and could
act as potential overflow sitesdfer to Map 5).

Map 5: Potential Flyingfox Camp overflow areas at Wingello Creek Flyfiog Camp

Legend
A Potential Roosting Habitat

Potential Roost Overflow
| Areas

[ Flying-fox Camp
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2.2.3 Flyingfox Population at th&Vyoming / Wingello Creélyingfox Camp

The National Flyinfpx Monitoring Viewer identifies the Wyoming CampNis 262.TheHyingfox Camp in Rainforest Road Reserve has, based on Flying
fox census data, only been utilised in 2015, when iegded Flyindoxes were counted there (less than 10,000). Couacdrds have thélyingfox
Campat the Wingello Creek sifgrior to 2010, suggging thatthat Flyingfoxes maycontinue toreturn to the Camp in the future.Table6 provides the
specific Census results for the Wingello Créafp since 2012.

Table 6: Flyingfox population data for Wyoming/Wingello Creek (source: CSIRO National Figrgensus)

Now12 Feb13 May-13 Aug13 Now13 Feb14 May-14 Aug-14 Now14 Feb15 May-15 Aug15 Now15 Feb16 May-16 Aug-16
Hunter Campgall 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 GHI - - - - - - - - - 5000 - - - - - -
Wyoming / Wingello Creek Camp LRF - - - - - - - - - 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 Flyfog; LRFE Little Red Flyindox; BFF = Black Flyifax
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2.2.4 Community Interests and Issues Related to the Camp

Hyingfoxescamps locatealose to or within private propertielsave in some communities in the
Hunter Region, has resulted in conflict. Records kept bytégious Gosford Coundilcluding only
three written complaints about the Wyomg / Wingello Creek Flyirfgx Camp between 2004 and
2007. It ishoweverpossiblethat unrecordedverbal complaints were received.

Reported community issues at the Wyomi@amps werdoss of amenity due to smell and nojse
andproperty devaluation

2.2.5 Management Activities to Date

There has been no requirement to actively manage thés sit
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2.3 North Avoca Flying -fox Camp and Surrounds

TheHyingfox camp located at Lake Shore Drive, North Avoca is located on a Besgrnveon
Lot7329 DP 116614fdjacentto Avoca Lagoon (seédap 6).

The North Avoca Flyifigx Camp is located on land under the care and control ofEHeLands &
Forestry Duringcamp occupation, it has been noted that Flydioges dosometimesextend onto
private landsadding a level of complexity to the management of the Camp.

The Crown Resenmversapproximately2.1 haandjoinsthe Avoca Lagoon Foreshore Reserve
(East and West) which are owned and managed by Central Coast Cdinesl.is also a small
parcel ofCouncil owned Operationé&ndto the north-west of the Crown Reserve thebversan
area of 0.08 hgseeMap 7).

Access to th&Reservas from Lakeéhore Drive. There isreinformal walking track that extends
through Crown Liad on the eastern side of Avoca Lagoon. There is also access from the eastern side
of LakeShore Drive. Neighbouring Council reserves provide suitable Flykigposting habitat

There are two distinct drainage lines, which both feed into Avoca Lagaanruns fromTerrigal
Palm Grove Resenam the north side of Lake Foreshore Drive and the second drainage line is
located northeast of theReserve

The extent and depth of water in the lagodminfluenced byainfall in the catchmenandoceanic
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 typicallyeaches the level at which it must be ratedtwice per year

Map 6: North Avoca Flyingox Camp Boundary

——— Drainage Lines
Flying-fox Roost Extent
2 vovember 2016 (HCED)
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TheHyingfox camp at North Avoca, which covers approximatehg,lis identified on the National
Flyingfox monitoring viewer as Avocll¢.520). Both GreyHeadedFlyingfoxes and Black Flying
foxes have been recorded as utilising the site.

The North Avoca Flyifgx Camp isknown tospreadat timesacross Crown Landanagedoy DI-
Lands & Forestrgnd managed landzoned Public Recreatigrand surrounded by redéntial
development. Specific detail of land tenure is includeliap 7.

Map 7: Land tenure of the North Avoca Flyifigx Camp and surrounds

Council Managed Crown
Land

Crown Land
Drainage Lines
Flying-fox Roost Extent
S| ] November 2016 (HCED)

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 th@ell 2013mapping, there are four vegetation communities present with the Crown
Reserve where Flyidgxes are rosting (seelTable7 and Map 8).

Table7: Vegetationcommunities present at the North Avoca Flyiffgx Camp

Vegetation Community Endangered Ecological Equivalent Location

Swamp Oak Rushland Forest Swamp Oak Floodplain Forest Core
Phragmites Rushland Freshwater Wetland on Coastal Core
Floodplains
NarrabeenCoastal Blackbutt Fores Eastern side of reserve and

south eastern side of reserve

Coastal Narrabeen Moist Forest Western side of reserve

Dominantplant species recorded within the Flyifigx Camp(i.e. on the northern side of the
reservg are includel in Appendix2: Rapid Vegetation Assessmerit was observed that 90% of the
canopy was dead or severely defoliated, providingtéthsuitableroosting habitat(seePhotograph
3 andPhotograph4). A number of reasons nyahave contributed to the decline of this vegetation
community including:
1 intermittent increase in Flyingpx numbers roosting within a confined area as a result of
regionallyabundant food resourcesr
1 severe widespread infestation of Morning Glory cadbtiting to the decline of the mid and
upper stratum

Map 8: Vegetation types at the North Avoca Flyifigx Camp and surrounds

Legend

| =——— Drainage Lines
Vegetation Types
Disturbed - Canopy Only

E1ai - Coastal Warm
= Temperate Rainforest

E22ai - Narrabeen Coastal
= Blackbutt Forest

E37a- Alluvial Paperbark
1 Sedge Forest

'\ E40a- Phragmites
L Rushland

E40ii - Estuarine Swamp

ecotone

E6ai - Coastal Narrabeen
= Moist Forest

Flying-fox Roost Extent
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The midstorey and uppestorey particularly along the periphery of the Crown Reserve is
widespread with Morning Glory infestations preventing recruitment of suitable Figixdpabitat
trees (sedPhotograph3).

Photograph4: GreyHeaded Flylngox roostmg in deadvlelaleuca stypheloidegPricklyleaved Tea Tree) on the
northern side of the Crown Reserve
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2.3.2 Flyingfox Habitat
Roosting Areas

Flyingfoxes have beereasonallyoosting at the North Avoca site farminimum of10 yearsIn the
past this site has been utilised a seasonal camp and also a maternity roost. Figixes have on
occasion left for a few weeks at a time. In ML most of the Flyindoxes disappeared with
approximately 200 remaining in the reserve.

Most Flyingfox activity isobservedbetween February and May each ydduringmating season)
Historically the site is home to a few thousand Fhfioxes, but a record number of animals were
recorded in May 2015 with over 30,000 animals counted in the Census.

Greyheaded Flyindoxes areobserved to roost predominantly within the core part of the reserve in
dead or severely defoliatellelaleucastypheloideswhich is also within close proximity to the
waterbody and directly over the drainage line.

Foraging Areas

Foraging habitat ideniiéd within theCamp site include#lphitonia excelséRed Ash)Melaleuca
quinquenervigBroadleaved Paperbark) antirchontophoenix cunninghamiariBangalow Palm).

Within 6km of the Flyingox Camp large areas of intact contiguous bushland provide ingyart
foraging habitat for Flyingpxes Main foraging areas include:

1 Wet Sclerophyll Forestontain significant foraging species includigcalyptus saligna
(Sydney Blue Guidyncarpia glomuliferélurpentine) andeucalyptus pilulari@Blackbutt)

1 Sydney Coastal Dry Sclerophyll Forest contains important foraging speoigs)bia
gummifera(Red Bloodwood) anHucalyptus pilulari@lackbutt) and

1 Coastal Swamp Forests dominated by the important winter flowering spEcieslyptus
robusta(Swamp Mahgany).

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 vegetasifioristically 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. Rainést fruits in these habitats provide consistent food for flyfoges 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 ¢amp, 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 Sriiebarked Apple.

In total, 23 species of trees in the flower diet of Gheaded flyingfoxes occur within feeding range
of the Avoca camp, 20 of these occur in >1% of native vegetation by aredage8). 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
characteristts determine the influence they have on the size of the population of fgings

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 fijmgsfeeding in the area. Five
widespread and highly productive species are likely to have a substantial influendeatdeg).
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Native vegetation withiri2 km of theNorth 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 flyfoges to the Avoca camp during spring, summer
and early autumn (se€able8). The size of the flyiafipx population should fluctuate considerably
during these months. Forests and woodlands containing the highfuptive species, Red
Bloodwood, occur >12km from the camp, but may attract large numbers of {figikes in years

when it flowers heavily. Native vegetation in the area is unlikely to support winter populations due
to the highlyrestricted distributionof diet plants that flower in those months. Nonetheless, it is
possible for small ovewintering populations to be supported by urban plantings, particularly in
years when food is scarce in native forests.
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Table8: Characteristics of flowering trees in the diet of Gréyeaded Flyingoxes that occur within 20 km of th&lorth Avoca @mp. Nectar abundance is scored in 4 categories from 0 to 1; the
approximate frequency of flowering is also scored in 4 categories liagto % of years; duration of flowering is scored in months. Species likely to play a significant role in determining the
number of flyingfoxes present in the camp, as assessed by nectar abundance and area of distribution, are highlighted in greigs 8pew in <1% of native vegetation have been excluded.
See Eby and Law (2008) for further details

flowerlng characteristics

bi-monthly flowering schedule

% area of
Species Common Name p—— nectar frequency (% duratlon Dec Feb Apr- Jun Aug Oct
vegetation abundance yrs) (mth) Jan Mar May Jul Sep Nov

Corymbia gummifera Red Bloodwood 20% 1 04 |
Eucalyptus deanei Mountain Blue Gum 25% 0.70 0.70 1 X X
E. pilularis Blackbutt 30% 1 0.4 2 X X
E. saligha Sydney Blue Gum 30% 0.7 0.7 1 X X
Syncarpia glomulifera Turpentine 50% 0.5 0.7 2 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
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
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
E. siderophloia Grey Ironbark 10% 1 0.7 2 X X
E. tereticornis Forest Red Gum 1% 1 2 X
Melaleuca quinquenervia Broad-leaved Tea Tree 2% 1 3-4 X X

13 10 5 6
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Potential OverflowRoosting Areas

Flyingfoxeshave beerobserved roosting ifrorest OaKAllocasuarina torulogeon private property
immediately east of the Crown Resen#&.number ofproperties east of the Crown Reserve contain
mature exotic and native tree species thatd potentially provide suitablElyingfox roosting

habitat. There is also potential roosting habitat within the Avoca Lagoon Foreshore Reserve, which
is comprised of CasuarirsvampWoodland

Thepotential roosting habitat species (native and exoliaye been identified and are discussed in
Table9, TablelOandMap9.
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Table9: Description of PotentialAdjacentRoosting Overflow Locations for North Avoca

Site Species Roosting/foraging habitat Roosting/foraging habitat/impact

Number and condition on residential areas and schools

Potential overflow areas adjacent to the Flyifogx Camp

1 Allocasuarina torulosa | Forest Oak Flyingfoxesroosting in overhanging
trees on private property. The tree
is on CrowrReserve

2 Liquidambar spp. Liguidambar Roosting

3 Jacaranda mimosifolia | Jacaranda Roosting in Jacaranda
4 Araucaria heterophylla | Norfolk Island Pine Not currently oosting
5 Grevillea robusta Silky Oak Not currently posting

Table10: Description of Potential Roosting Overflow Locatiomsthin 1km of the North AvocaFlyingfox Camp

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

Potential overflow areawithin 1 km of the Flyingox Camp
1 Terrigal Palmgrove Lake Foreshore Drive Southern half of the reserve is
Reserve 100m north of Crown bound by private property along
Reserve the western and eastern side of the
reserve
2 . N} Rf Sé& Qa w; Bradley® Road directly 500 Residential dwellings directly
m east of the Crown Land | behind the reserve and opposite
Flyingfox camp Bradley@ Road
3 Avoca Lagoon Foreshore Approximately 200n Immediately adjacent to the
Reserve south of the Crown reserve
Reserve

Within a 6km radius of the Flyinfpx Camp, potential roosting sites include

1 to the south, a number of low lying coastal reserves containing suitable roosting habitat
includingMelaleuca sieberFlaxleaved Papdrark (Melaleuca linariifoliy, Prickly Leaved
Tea TreeNlelaleuca stypheloid@¢sCabbage Tree Palrigistona australljs Swamp Oak
(Casuarina glaugaand Forest OakAllocasuarina torulogavhich are part of Coastal Swamp
Forests and Coastal Narrabeen Moist Farest

9 to the east of theCamp predominantly on rural properties there are a number of suitable
roosting sites along drainage lines containing Coastal Warm Tempge8atbtropical
Rainforestand

1 tothe north in Terrigal and surrounding suburbs there a number recreational park&lsch
and residential properties containing suitable Flyfog roosting habitat
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Map 9: Potential Flyingfox camp overflow areas at the North Avoca Flyifax Camp
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2.3.3 Flyingfox Population at the North AvoEdyingfox Camp

The North Avoc&amp hasheen the largest othe Central Coast with the numbers of Flyfioges counted in the May 2015 census in the order of 30,000

individuals (Se@ablell). More recent counts estimate 10,0@015,999 individuals (2017 and 2019 census data).
Tablel1: Flyingfox population data for the North Avoca Cam(source: CSIRO National Flyifux census)

May-

14

Aug
14

Nowv-14

Feb15

May-15 Aug15

Nowv-15

Feb16

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 RegioRF 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 Flyfog; LRFE Little Red Flyindox; BFF = Black Flyifax

2.3.4 Community Interests and Issues Related to the Camp
The total number of complainiger year remains lowaryingdepending on locationtime of year and numbers of fghg-foxesin the Camp.
GCommunity issues at the North Avo€ampas reported to Council aless of amenity due to smell and nojsend the potential oproperty devaluation

DI- Lands & Forestrigasprimaryresponsibiliy for the management of the land where the North Avoca FiyomgCamp is located DI- Lands & Forestry
advised that the main community c@taints they received relate to:

9 impacts to the native vegetationdm roosting Flyingoxes;
1 weed management; and

9 dangerous trees on the property boundary (not nesasly related to Flyinfpxes)

2.3.5 Management Activities to Date

No active management activities Vebeen undertaken at this site, although routila@d managment activitieqe.g. removal of dangerous trees) has
occurred as required.
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2.4 Everglades Wetlands Flying -fox Camp and Surrounds

The Evergladed/etlandprecinct 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 wef#led infor urban development. During thisiie there was also
significant infill ofEverglade§Vetlandto enable the development of a golf course.

There ardour distinct land parcels found in the precinct:

1 The Everglades Wetlaadeservdas Crown Land under care, control and management of
Councillapproximately Zhaof which 0.8hais currentlyunderwater) 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

1 thecarparkboundary incorporates a formal carpark and a small area of bushland along the
western boundary; is Councibwnedland;

1 Everglades Golf Courssouthwest of the Wetland Reseneis Crown land on lease from
the Crown to the Everglades Coun@iubandconsists of a series of lagoons immediately
south west of the Wetland Reservéhis parcel of land is mostly cleared but does contain a
number of mature Melaleucaand

1 Everglades Golf Courgd-reehold land owned by Everglades Country Club

There has beera Bushcarésroupactive in theEverglades Wetlands for twentgne years. Central
Coast Councdnd the Bushcare groupave been successful in receiving funding flomsal Land
Servicedo assist with theestoration and rehabilitation the Wetlands The works undertaken with
the currentand previougrant funds complements the egoing community volunteebush
regeneration worksnd Council funded contract bush regeneratiorrestore thenative vegetation
in the Wetlands.

The arrival othe Greyheaded Flyingoxes has coincided with widespread flowerfgRed
Bloodwood(Corymbia gummifergin the Hunter and Central Coast regidivhile the Flyingox
camp is largely located on the Everglades Wetlands land p&igiaigfoxes havealsobeen
observed roosting in Melaleudeees between thaVetlandsand residential developments along
Kerrawah Boulevard (sédap 10andMap 11).
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Map 10: EvergladedNetlandsFlyingfox Camp Boundary
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2.4.1 Vegetation Communities
The entire reserve contains two endangered ecological communities:

1 Swamp Sclerophyll Fore@typha Rushlangisocated in the centre of the reservand
1 Freshwater Wetland@roadleaved PaperbargSwamp @k ¢ Saw Sedge Swamp Forests on
QoastalLowlandsof the Central Coast and Lower North Cp#stoughout the reserve

The overall condition of the reserve ranges from poor to good, there is segtablished and
mature canopy layer comprising of speciediilingBroadleaved PaperbariMelaleuca
guinquenerviy Swamp OakCasuarina glaugeandSwamp MahogangEucalyptus robus)yaThe
mid-storey is sparse with evidence of native regeneration incluBilegding Hear(Homalanthus
populifoliug, Sandpaper Fi@FFicus coronatpandWild Yellow Jasmin@ittosporum 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 & Panic GrasEhrharta erectaandFishbone FerfNephrolepis cordifolleas well as a number
of introduced annual ground covers and grasgstographb). Native gound cover and migtorey
regeneration is evident throughout the reserve particularly in areas wher@ttshcaregrouphas
worked (Photographg).

A Rapid Flora Survey was undertaken on 15 November 2016 and recorded the most common species
present within the active Camp and is included\ppendix2: Rapid Vegetation Assessment

2.4.2 Flyingfox Habitat
Roosting Areas

Greyheaded Flyindoxes were observed roosting in welitablished matur&roadleaved
PaperbarkSwamp Mahogangnd Swamp Oak

Flyingfoxes 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 cahtyg entire reserve contains potential
roosting habitat suggesting that there is capacity for a significant increase in-felxingmbers.
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Photograph6: Melaleuca Forest
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Foraging Areas

Both Swamp Mahogany and Brelmhved Paperbark are high priority food sources that are
widespread acrosdt Reserve These species also occur within tjf courseand the carpark
aress.

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 Wwagientine, 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 stgopative forests and
woodlands. Extensive tracts occur in conservation reserves, notably Brisbane Water-amgldéu
Chase National Parks. Nearly 5% of native vegetation comprises warm temperate rainforest and
moist forests with rainforest canopiesitaining trees and vines that produce fruit known to be
consumed by flyingoxes. Rainforest fruits in these habitats provide consistent food for the animals
during late summer and autumn.

Approximately 82% of forested land within R of the EvergladeWetland @mp contains

flowering trees visited by flyinfpxes. In total, 23 species of trees in the flower diet of Gregded
flying-foxes occur within feeding range of the site, 20 of these occur in >1% of native vegetation by
area (se€Tablel2). 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 omsitte 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 figixes feeding in the

area. Three widespread drhighly productive species are likely to have a substantial influence (see
Tablel2).

Significant flowering of Red Bloodwood and Sydney Peppermint is likely totdiyiagfoxes to the
Everglades camp during summer and early autumn. The size of thefixipgpulation should
fluctuate considerably during these months and potentially will reach relatively large numbers in
years of mass flowering of Red Bloodwo8dynificant flowering of Turpentine may attract flying
foxes during spring. Native vegetation in the area is unlikely to support winter populations due to
the highlyrestricted distribution of diet plants that flower in those months. Nonetheless, it is
possible for small ovewintering populations to be supported by urban plantings, particularly in
years when food is scarce in native forests.
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Table12: Characteristics of flowering trees in the diet of Grépaded Flyingoxes that occur within 20 km of th&verglades Wetland&@np. Nectar abundance is scored in 4 categories from O
to 1; the approximate frequency of flowering is also scored in 4 categsrrelating to % of years; duration of flowering is scored in months. Species likely to play a significant role in detegmin
the number of flyingfoxes present in the camp, as assessed by nectar abundance and area of distribution, are highlightey.inQpecies found in <1% of native vegetation have been
excluded. See Eby and Law (2008) for further details.

flowering characteristics bi-monthly flowering schedule

% area of
Species Common Name p—— nectar frequency (% duratlon Dec Feb Apr- Jun Aug Oct
vegetation abundance yrs) (mth) Jan Mar May Jul Sep Nov

C. gummifera Red Bloodwood 50% 1 04 | 2 ]
E. piperita Sydney Peppermint 20% 0.50 0.40 1 X
Syncarpia glomulifera Turpentine 35% 0.5 0.7 2 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
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 04 34 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
E. saligha 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 2 X
Melaleuca quinquenervia Broad-leaved Tea Tree 1% 1 3-4 X X

12 8 5 7
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Potential Overflow Roostind\reas

Much ofthe 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-felyexy

in this area. There are a few remaining remnant bushjzardels containing Swamp Oak Woodland
and suitable foraging and roosting habitat and include:

1 Everglades Golf Course immediately south west of the Figikgamp which is dominated

by Broadleaved Paperbarknd Swamp Mahogany

asmall drainage reserve approximately 58Gsouth west of the Flyingox camp

asmall Councilirainagereserve on Warrumunga Road/oy Woybound by residential

dwellings, approximately 80 south west of the Flyinfpx camp

9 residential properties déctly east of the Flyirfpx camp contains suitable roosting and
foraging species including Jacaranai@angotrees,fig trees andavocadotrees and

1 residential properties to the north where there is native vegetation regrowth providing
potential foragingand roosting habitat.

T
1

A number of potential roosting habitat species (native and exba@e been identifiecddjacent to
the campand are discussed ifablel3andMap 12.

Tablel13: Description of Potential Roosting Overflow LocationsjaAcent to the Everglades Wetland Flyifigxk Camp

Site Species Roosting/foraging habitat and Roosting/foraging habitat/impact

Number condition on residential areas and schools

1 Melaleuca Broadleaved Paperbark Flyingfoxes currently notoosting
qguinguenervia

2 Ficus coronata Sandpaper Fig Within the road reserve opposite
the Everglad&Vetlands

3 Cinnamomum Camphor Laurel Flyingfoxes roosting in Camphor
camphora Laurel in the reserve
4 Melaleuca BroadleavedPaperbark Flyingfoxes currently not roosting

uinquenervia,
quing Jacaranda

Jacaranda mimosifolia
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Map 12: Potential Flyingfox camp overflow areas at the Evergladégetland Flyingfox Camp

Potential Roost Overflow
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2.4.3 Flyingfox Population at the Everglad&&tlandsFlyingfox Camp

GreyheadedFlyingfoxes were observed roosting at this site for the first time in February 2017.

Greater Sydnelzocal Land Services completed an initial count estimating that there were between

800 t01000 Greyheaded Flyindoxes.There are anecdotal reports thayfhgfoxes last camped in

the Everglades WetlandsNR2 dzy R Hnnu> K2gSOSNJ GKS OF YLI A4 NBLRI
0 A Y S . Bheié adeQulso reports that Gréyeaded Flyindoxes regularly foraged in the vegetation

along Kahibah Creek.

2.4.4 Communityinterests and Issues Related to the Camp

While no complaints have been received by Couabdut the Evergladed/etlandCamp Council

has workedn partnership with localildlife rehabilitatorsto hold sessionsn April 20170 inform

the community abouthe ecology and behaviour ¢flyingfoxes & well aghe 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 ManagementActivitiesto Date

TKSNE KI @S - 3Ny R YWy 3 $paclically airmed at mahagémest dor the
Everglades Wetlands Flyifgx Camp.Community lush regeneratiorby the locaBushcare group
hashoweveraimed to improve the condibin of the native vegetation and habitat at Everglades
Wetlandsfor over twenty years Bush regeneration works have been suspended while the Camp is
active. This situation will be reviewed when the Fiyfioxes are no longer using the Everglades
WetlandsCamp.

2.5 Historic Camps in the Central Coast LGA

In addition to thefour Flyingfox camps discussedbove there are a number of other historical
camps that are includeith the CSIRO Flyifigx census, or noted on the NSW Atlas of Living
Australia. Theseamps ardocated in

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

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

1 Matcham- last knownoccupancy 2002 where 50,000 individuals were counted (data
retrieved from BioNet)and

1 Umina- last known occupancy 20X3only 50 individuals were counted (data retrieved from
Flyingfox census).

Although thesecamps have not supported a Flyiax populdion in recent years, they may in the
future. Management required at the sites will be as per thanagement actionsutlinedin Table
18.

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

As new Flyindox camps are established in the Central Coast LGA, they will fall under the controls of
this Srategy and any management activities required to be undertaken will be drawn from the
approvedmanagementactions included imablel7.
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3 Context

3.1 Flying -fox Ecology, Threats and Human Health
Considerations

3.1.1 Ecologicakole of Flyingoxes

Flyingfoxes, 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
directlyto the reproduction, regeneration and viability of forest ecosystems (DoE 2016a).

It is estimated that a singldyingfox can disperse up to 60,000 seeds in one night (ELW&P 2015).
Some plants, particulari@orymbia spp have adaptations suggesting the}y more heavily on
nocturnal visitors such as bats for pollination than daytime pollinators (Southerton et al. 2004).

GreyheadedHyingfoxes may travel 100 km in a single night with a foraging radius of up to 50 km
from their camp (McConkey et al. 2B) 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 kilemeter (Zurbuchen et al. 2010).

Longdistance seed dispersal and pollination makBsng-foxes critical to the longerm persistence

of many plant communities (Westcott et al. 2008; McConkey et al. 2012), including eucalypt forests,
rainforests, woodlands and wetlands (Roberts et al. 2006)dS#t 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 isoéal (ParryJones & 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 ofcontemporary fragmented landscapes.

FlyingfF2ES&a N8B O2yaARSNBR wiSeadz2ySQ alLlsoOoAaAsSa 3IAgSy
diversity among and between vegetation communities. These ecological services ultimately protect

the longterm healtht YR 0 A2 RAGSNRA(GE 2F ! dZAGNI f Al Qa o6daAaKt Yy
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. banamasmangoep(Fujita

1991), and provide recreational and tourism opportunities worth millions of dollars each year (EHP

2012; ELW&P 2015).

More details on thehree Flyingfox species are included iAppendixl: Flyingfox Species Profiles

3.1.2 Flyingfoxes in Urban Areas

Flyingfoxes appear to be roosting and foraging in urban areas more frequently. There are many
possible drivers for this, as summarised by Tait gRall4):

1 loss of native habitat and urban expansion

1 opportunities presented by yeaound food availability from native and exotic species found
in expanding urban areds.g. flowering of Spotted Gums, Red Bloodwood, and Broad
leavedPaperbark

9 disturbance events such as drought, fires, cycldbgscally food and water sources are
more secure around human settlements)

1 human disturbance or culling at namwban roosts or orchardénaking roosts where these
activities are not occurring more attrawe)

48



































































































































































































