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Flying foxes are important pollinators
and seed dispersers of many plant
species. They play important roles in
the reproduction, regeneration and
dispersal of plants within rainforests,
eucalypt forests, woodlands and
wetlands. During the day, flying foxes
roost in communal camps, which
provide them with a protected
environment and a place to socialise
and safely rear their young. ‘Traditional’
campsites can be used for decades. In
some cases, cities and towns have been
built near the sites of traditional flying
fox camps, while in other cases flying
foxes have moved into urban areas and
formed new camps. Within urban areas,
flying fox camps can pose a nuisance
for nearby residents.

To help manage flying fox camps in
urban areas, the factors that influence
the location of camps were studied in
southeast Queensland, the fastest
growing urban area within Australia. This
study found that most flying fox camps
in southeast Queensland are located
close to waterways in the coastal
lowlands - the same zone that is
intensively used for urban development.
Even within this zone, flying foxes show
a preference for locating their camps
within patches of suitable vegetation
surrounded by urban areas, rather than
in extensive forest. Flying fox campsites
occur in a range of vegetation types,
but most comprise tall trees with a dense
understorey, or are located in swamps
or mangroves. At the local scale, there
may be some potential for managing
vegetation to alter its use by flying foxes,
either to deter them from occupying
certain areas or to provide new areas
of suitable habitat.




Flying Foxes of Southeast Queensland

Species and Their Distribution

Three species of flying fox occur in southeust Queenslund - the yrey-heuded flying fox (Pteropus poliocephdlus), the
black flying fox (P. dlecto) und the little red flying fox (P. scapulatus). All are large bats that feed at hight on fruit and
blossom und roost during the day in communaul cuamps.

Grey-headed flying fox

e Occurs in eustern Australia,
forimarily in coustul lowlunds.

e Listed us Vulherdble by the
Commonwedulth, New South
Wuales und Victoriun
Governments,

Black flying fox

o Widespreud ucross coustdl
fropicul and sub-tropical
Austrdliu,

e Also occursin New Guineu und
Indonesia.

Little red flying fox

e Widespreud ucross horthern

und eustern Austrdliu,

Also occurs in New Guinea,

Y Species is homudic; populations
follow blossoms.

In hortheust Queensland, the grey-heuded flying fox is replaced by the spectacled flying fox, P. conspicillatus, which
dlso occurs in New Guineu und Indohesia.

Ecology and Behaviour

Flying foxes roost in lurge
communul cumps, offen within
putches of dense veyetution (e.y.
rainforest, paperburk swamps or
maungroves). These roost sites
provide shelter, focul points for
socidl interactions und secure
pluces to reur youny.

Cumjps muy be occupied on u
permanent or sedsonadl busis, and
cuh support hundreds to tens of
thousunds of individudls. The
humber of flying foxes in a cump
cun vary ut different times of the
yedr, und from onhe yedr to the
next. In southeust Queenslund,
grey-heuded und black flying foxes
are the regular occupants of
cumps, often occurring together.
Cump populations cun swell
greutly with iregular influxes of little
red flying foxes. Over a period of
duys, individudl flying foxes may
move between different campos in
dlocdlregion. Over lonhger periods
they dre known to travel larger

distunces, sometimes up to
hundreds of kilometres.
Nevertheless, they still display strong
links to ‘traditional” cumpsites. For
exumple, u humber of cumjpsites
described in the 1930s ure sfill

occupied toduy. Flying foxes
occusiondlly establish hew
cumpsites, often as d result of the
destruction or severe disturbunce
of traditionul cumps, or harassment
of the flying foxes within them.

A flying fox camp within a remnant patch of rainforest.
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At night, flying foxes havigute
principdlly by sight. Their excellent
sense of smell helps them to locute
food. They feed mainly on blossom
and fruit from a wide variety of plant
species, including the flowers of
euculypts und meluleucus
(puperbuarks). Flying foxes can
migrate lony distunces to follow
the muss floweriny of euculypts
und related plants. Sources of fruit
include ureus of ruinforest us well
us plunted trees in residential and
agricultural areus. Large nutive fiy
frees may be especidlly important.
The little red flying fox has g more
spoecidlised diet, feeding mainly on
nectur und pollen.

Flying foxes play important roles
as pollinators and seed dispersers
in native forests.

Flying foxes use sound to
communhicute with each other.
Their camjpos ure hoisiest ut dauwn
und dusk us individudls arrive or
prepdre fo leave., Cdlls during
daylight hours occur mainly during
the muting seuson or in response
to disturbunces. Mdles produce u
scent to mark their territories, which
contributes to the characteristic
smell of flying fox cumps.

Flying foxes live for up to fifteen
yedars in the wild. Femdles reach
maturity at two to three years of
aye, und produce only one
offspring per year. In grey-heuded
und black flying foxes, births occur
between September und
November. Youny ure ruised for
three to four months uffer which
they become independent. Little
red flying foxes yive birth in April
and May.,

Human Interactions with
Flying Foxes

Flying foxes provide a humber of
‘ecoloygicdl services’ that benefit
humans, including pollinating hative
plants und dispersing their seeds.
In some places, the spectucular
fiy-outs of buts from their campsites
support u growing ecotourism
industry.

On the other hand, flying foxes can
cuuse consideruble dumuge to
commercidl fruit crops, which has
resulted in their persecution,
particularly in rural areds. Farmers
and fruit growers use d range of
methods to prevent flying foxes
from raiding orchards, with
exclusion hetting being an effective
techhigue.

People living heur flying fox cumps
in urbun ureus Muy find the odour,
noise, droppings and raids on
backyard fruit trees a nuisance.
Roosting activities can dlso cause
conhsideruble dumage to the
veyetution ut cump sites,
purticularly when cumjps are
locuted within small patches of
veyetaution.

Like other wild aunimails, some flying
foxes muy curry diseuses thut caun
be transmitted to humans.
Recently, Australian Bat Lyssavirus
wus identified in some buats.
Infection in humans is extremely

An ceridl photograph of u flying fox camp, circled, in the Gold Coust region of southecst Queehsiand.

unlikely us the virus cun only be
tfransmitted through direct contact
with an infected bat that results in
u bite or scratch. If you come
across u sick or injured bat, contact
your locdl wildlife carer or your Parks
and Wildlife Service for advice.
Only people who have been
vauccinated aguinst the virus should
handle bauts. For more information
oh but lyssavirus, seurch
Queenslund Heulth website
(www.hedlth.gld.gov.au).

Location and
Characteristics of Flying
Fox Camps in Southeast
Queensland

To guide the manhagement of flying
fox camps in the rapidly urbanising
region of southeust Queensland
(SEQ), reseurchers of the Ruinforest
CRC und Griffith University have
worked to identify the factors that
influence their location. Forty
cumps were in use by grey-headed
und black flying foxes within SEQ
at the time of the study (2005).
Twenty cumips were ‘regularly
used’, that is, they were occupied
frequently and had supported lurge
populdtions (More than two
thousand individudils) of flying foxes
for most yeurs over the previous
decude. The remuining cumjpos
were used sporadicdlly or




supported fewer flying foxes.
Grey-heuded und bluck flying foxes
often used the sume cumps.

Records kept by flying fox
reseurchers show that the numbers
of flying foxes in SEQ cumps cun
vary ygredtly, both in spuce und
time. For example, over the lust
decude, numbers of grey-heuded
flying foxes in euch of the SEQ
cumps have runged from twenty
to eighteen thousund individudls,
while humbers of black flying foxes
have ranged from zero to twelve
thousund individudls. These
putterns probubly reflect the
movement of flying foxes in seurch
of food resources.

Landscape Scale
Attributes of Flying Fox
Camps

Reseurchers meusured the
environmentual uttributes of flying
fox cumps und compured these
with the characteristics of randomly
chosen sites to fest whether camps
were ussociuted with particular
uftrioutes. At euch site, fuctors
thought to be importunt to flying
foxes were meusured, including
elevution, distunce to heurest
waterway, size of the putch of
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vegetution in which the camp wus

locuted, distunce to other flying fox

cumps, composition of heighbbouring
plant communities und the umount
of surrounding urbun land and
woody veyetdtion. Since flying
foxes ure highly mobile,
meusurements of the lutter factors
were mude ut the ‘lundscupe
scale” (mostly u 2-10 kilometre
radius) around edch site.

Compurisons of cumpsites with

random points showed that flying

fox cumps were preferentidlly
locuted:

e |n coustdl lowlund ureus (eighty
percent of campsites in SEQ
were less thun sixty metres
ubove sed level);

e |n close proximity to ariver, creek
or other drainage line (dll within
two hundred metres); und

e Inuputch of woody veyetdution
ut leust one hecture in size.

Only eighteen of the forty campsites
in SEQ occurred in areus of infact
native veyetation (as defined by the
Queenslund Environmentdl
Protection Agency), including
mangroves, rainforest und sclerophyll
forest. The mujority of cumps
occurred in small or disturbed
putches of hative veyetution und
regrowth, often containing many
introduced trees und shrufos.

Figure 1: The locution of
flying fox camps in
southeust Queehsland,
shown in relation to
surrounding woody
veygetdtion (green) and
urban land (grey). Red
triahgles represent
‘regular” camps,; yellow
dofs represent other
cumps.
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Figure 2: Andilysis of lund cover surrounding flying fox camps in the lowlands of southeust Queenslund. The graphs show the proportion
of flying fox cumps (light blue bars, n = 40) und random sites (durk red buars, h = 50) surrounded by different amounts of woody vegetation
unhd urbun lund within a two-kilometre rudius. Cumps tended to be surrounded by less woody vegetution und more urbun lund thun
random sites. Similar trends were evident in aunalyses of cover within five and ten kilometres of cumps, dlthough the hegutive ussociution
of cumps with woody vegetdtion cover wus hot sighificunt ut the ten-kilometre scdle.

To determine whether flying fox
cumps were preferentidlly
ussociuted with purticular
l[andscapes in the coustal lowlands,
further anadlyses were conducted
with random sites construined to
the coustdl lowlunds within two
hundred metres of water und in
putches of veyetation more than
ohe hecture in size. This andlysis
found that, even in the coustal
lowlands, flying fox cumps tended
to be surrounded by lund in which:
e Urbun development wus
common, e.y. two thirds of
cumps, but less thun ten
percent of random sites, were
surrounded by more than three
syudre kilometres of urbun lund
within d two kilometre radius;
and
¢ Woody veyetdtion was
uncommon, e.y. seventy
percent of rundom sites, but
only forty percent of cumps,
were situated in areus which
had more than four syuare
kilometres of woody veygetution
within < two kilometre radius).

Cumps used regularly by flying foxes
were surrounded, on uveruye, by
twice the amount of urbun land
when compured o the less
regularly used cumps.

There are severdl possible (but hot
tested) reusons why flying foxes
may prefer to cump in urbbun ureus.
First, many trees that have been
planted in streets, gardens und parks
forovide food for flyiny foxes. For
exumple, flyiny foxes feed on the
fruits of fiy trees und the nectar of
euculypts throughout urbun areus.
Furthermore, these trees may fruit

und flower reliubly in urbun areus
becuuse of frequent wutering und
fertile (or fertilised) soils. Second,
wellit features of urban dreus such
us rouds und other infrustructure
may provide flying foxes with
navigational cues. Third, the
persecution of flying foxes in rurdl
dreus by humuns may have led to
the estublishment of some cumps
in cities.

The tendency for flying fox camps
o be located in areas with relatively
low woody veyetution cover does
not meun thut native forests are
not important for flying foxes. Flying
foxes cun foruye lurge distunces
from cumps (offen up to twenty
kilometres) und could potentidlly
cump und foraye in different parts
of the lundscupe.

Flying foxes often camp in patches of tall trees with a dense understorey.
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Local Scale Atiributes of Flying Fox
Camps

The vegetution structure and
composition of eighteen ‘regularly
used’ flying fox camips were
exumined in detdil. The uttributes
ussessed included the density of
woody stems, foliuge cover, height
of the vegetution, und the height
und species of roost trees.

Flying fox camips were gyenerdlly
locuted in tull frees (More than ten
metres high). The trees used for
roosting usudlly grew dubove u
dense understorey of smuall frees
and shrubs, except where the
cumpsites were subject to periodic
inundaution by surfuce wuter (e.y.
Meldleucu swamps aund
maungroves). There ws little
evidence of selection for particular
free species or types of trees for
roosting.

Some recently established camps
(less than twenty yedrs old)
occurred in ureus where dll nhative
veyetdtion other than some
euculypt trees hud once been
cleured for pusture. In these sites,
the removudl of stock had dllowed
U dense understorey to develop,
often composed of introduced
shrubs. Flying foxes may prefer this
type of habitat because it provides
them with a variety of roost
locutions, including cool positions
oh hot days and sunny, sheltered
fpositions on cold duys. The dense
understorey may dlso provide
some protection from disturbunce
from laund-bused unimals und
humans.

Management
Implications

The locdtion of flying fox camps
may depend on u ranye of fuctors
including:

e A suituble climute;

e Access fo ubundunt and
reliuble food und wuter
resources;

o The avdildbility of roost sites that
offer favourdble microclimautes
or protection from land-bused
foredutors; und

e Proximity fo rivers, rouds und
other ‘havigutionadl dids’.

In < rapidly urbunising lundscupe,
many of these factors may change
over fime (e.y. with the
development of hew suburbs),
dltering the suitaubility of particular
cumypsites for flying foxes.

There dare some ways in which the
impucts of flying fox camps on
suburbun residents might be
reduced, such us through the
creution of hew cumjpsites away
from residential areus or by dlteriny
the suitability of existihg campsites.
A humber of uttempts have been
maude to relocute urbun flying fox
camps in Austrdlia, however, many
have been unsuccessful und dll
have been costly. Over $2 million
wus spent removing u flying fox
cump from Melbourhe’s Roydl
Botanic Gardens in 2003.

The results of this study suggest some
guidelines for the credution of flying
fox campsites in southeust
Queensland. Potfential hew
cumypsites would heed o be
locuted in lowlund areus within two
hundred metres of a waterway,
und be dt leust severdl hectares in
size to dllow the colony to move
around the putch over time.
Camypsites developed on
foreviously cleured lund would
heed fo include da mix of tdll
emeryent frees und u dense
understorey. Alterndtively, a dense
shrubby understorey could be
estublished beneuth existing tull,
scuttered tfrees.

Meusures cdimed at deterring flying
foxes from occupying parts of u
cump heur residential areus could
include removing the lower
branches of frees und cleuring the
understorey, to creute u buffer
between roosting unimals and
surrounding residents. Such actions
would heed to be undertuken
carefully, preferdbly in conjunction
with the extension or credtion of
suituble hubitut elsewhere, und
subject to u monitoring program.

Further reseurch into the factors
influencing the establishment und
fpersistence of flying fox camps is
required to help solve conflicts
between flying foxes und humans
in urbun dreus,
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