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ABSTRACT 

The population size of the grey-headed flying fox (Pteropus poliocephalus) has decreased dramatically as 
a result of a variety of threatening processes. This species spends a great proportion of time in roosting 
large social aggregations in urban areas, causing conflict between wildlife and humans. Little is known 
about why these bats choose to roost in some locations in preference to others. Roost selection by cave-
dwelling bats can be greatly influenced by microclimatic variables; however, far less is known about 
microclimate selection in tree-roosting species despite the direct management implications. This study 
aimed to determine the microclimate characteristics of P. poliocephalus camps. Temperature and 
humidity data were collected via data-loggers located both in six camps and the bushland immediately 
adjacent to the camps in the greater Sydney region. We found significant differences between the 
microclimate within the camps and the surrounding bushland. In general, areas within the camps had a 
greater variance in temperature and humidity than the alternative locations. We hypothesise that camps 
may be specifically located in areas with high microclimate variance to accommodate a range of 
individual preferences that vary depending on demography. 

 

 

 

Introduction 

Flying foxes roost in large social aggregations hereafter referred to as ‘camps’. It has been suggested 
that camps provide resting habitat and shelter, as well as acting as sites for social interactions and 
information exchange (Ratcliffe and ter Hofstede 2005). Camps may also provide protection from 
predators and favourable microclimatic conditions, particularly during the breeding season (Kunz 1982; 
Kalko et al. 2006). Bat camp selection is, therefore, likely influenced by a range of sociocultural, biotic and 
abiotic factors and have a significant impact on species survival (Parry-Jones 1987; Hall and Richards  
1991; Entwistle et al. 1997). 

One of the outstanding enigmas in the management of flying foxes is why the camps are positioned in 
certain locations in preference to others. This is of concern for several reasons, not least of which is trying 



to understand the basic habitat requirements of these highly charismatic, threatened species. When 
camps are disturbed, the bats leave for a time but often return to the same location. Such observations 
suggest that there is something specific about these locations to which the bats are attracted. Moreover, 
owing to a range of factors, including habitat destruction and an increased food availability in cities, bat 
camps are increasingly common in urban areas, causing conflict with the local inhabitants. 

Some camps have been permanently occupied for decades while others are entirely transient (Lunney 
and Moon 1997). Within the permanently occupied camps, some camp members are considered 
residents while others are nomadic, moving from camp to camp presumably in response to shifts in 
regional food abundance (Williams et al. 2006). This movement between camps facilitates social and 
mating opportunities between camps (Eby 1991b). Large-scale migrations and movements between 
camps leads to gene flow between populations (Baldwin 2010). Thus, despite their wide distribution, it is 
apparent that all flying fox camps need to be managed collectively as a single population. 

The grey-headed flying fox (GHFF) (Pteropus poliocephalus), a species of Old World fruit bat, is a visually 
distinct, gregarious and highly mobile mammal and is one of the largest bats in the world (Markus and 
Blackshaw 2002; Forsyth et al. 2006). The geographical range of this Australian endemic was historically 
warm-temperate to tropical (Parris and Hazell 2005); however, the northern boundary of its distribution 
has shifted by ~750 km south since the 1930s (Tidemann 1999), making it the most southerly distributed 
of all Pteropus worldwide (Peacock 2004). The distribution now extends from Bundaburg (24°30’S) to 
Warrnambool (38°10’S), a distance of over 1700 km. The species is a dietary generalist, feeding on a 
variety of fruits, nectar and pollen (McDonald-Madden et al. 2005). They make nightly forays up to 50 km 
in search of food and return to a communal camp to rest during the day (Eby 1991b). Consequently, flying 
foxes provide several important ecosystem services including assisting forest regeneration and 
maintenance of floral biodiversity through long-distance pollination (Eby 1991a, 1995; Hall and Richards 
2000) and seed dispersal (Puddicombe 1981; Eby 1991a; Fujita and Tuttle 1991). 

The distribution of P. poliocephalus corresponds to the region of highest human density in Australia. 
Besides the historical conflict between bats and fruit growers, by whom the bats are considered pests and 
managed accordingly (Hall and Richards 1987), there is an increase in the number of interactions 
between humans and flying foxes in urban areas that has led to additional conflict (Eby 2006). In 
Queensland licences are issued to horticulturalists to shoot flying foxes in an attempt to reduce their 
numbers and protect crops. In urban areas, public concern has intensified over issues such as noise, the 
odour of roosting camps, property value, land use and human health (Smith 2002). For example, flying 
foxes have recently been evicted from both the Melbourne and Sydney Botanic Gardens because of the 
damage they have inflicted on trees. Hence flying fox conservation remains a complex and multifaceted 
management concern. 

In 1932, Ratcliffe estimated that the number of P. poliocephalus on the east coast of Australia was in the 
order of ‘many millions’ (Dickman and Fleming 2002). Today, published counts estimate the population to 
be in the order of 300 000 Australia-wide (Welbergen 2005). As GHFFs produce only a single offspring 
per breeding season, generally conceived in March–April and birthed in September–November, 
population numbers increase at a particularly slow rate. Over the last decade the GHFF population is 
estimated to have declined by 35% (Eby and Lunney 2002; Martin and McIlwee 2002). The decrease in 
GHFF population size appears to be a common theme among the flying foxes, with 48% of the 61 
species in the genus listed as threatened on the IUCN red list (IUCN 2010). This decrease in population 
size has been attributed to a range of threatening processes including a loss of foraging and roosting 
habitat due to clearance of native vegetation for agriculture, forestry and urban development (Duncan et 
al. 1999). These impacts have been further exacerbated by temperature extremes associated with 
climate change (Welbergen et al. 2008). As a result, the GHFF has been listed as ‘vulnerable’ under the 



Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (Eby and Lunney 2002) 
and by IUCN red list (IUCN 2010) initiating a controversial shift in the management goals from pest 
management towards conservation (Eby and Lunney 2002). 

Initial studies of P. poliocephalus camps suggest that certain habitat characteristics such as proximity to 
water sources as well as vegetation structure may be important features in camp selection (Hall and 
Richards 2000; Eby 2002). These habitat characteristics are likely to impact on microclimate variables 
within the camp such as air temperature and relative humidity. Several studies on a variety of bat species 
have suggested that microclimate variables are important in camp selection (Kunz 1982;Law1993) and 
may have direct fitness outcomes (Entwistle et al. 1997). This is particularly the case in cave-dwelling 
species that prefer locations with a well defined range in temperature and humidity (Dwyer 1971; 
Baudinette et al. 1994; Kunz and Lumsden 2003). The thermoregulatory properties of potential camp 
locations, therefore, is thought to be one of the key driving forces behind camp selection (Sedgeley 2001; 
Willis and Brigham 2005; Turbill 2006). Currently, little research has been carried out to determine the 
microclimate characteristics of camps of P. poliocephalus. 

The aim of this study was to determine the microclimate characteristics of P. poliocephalus camps within 
the greater Sydney region. In particular, we compared the microclimate within camps with that of the 
surrounding bushland using data loggers. 

Materials and methods 

Study site 

Fieldwork was conducted in six locations within the greater Sydney region. These locations included 
Cabramatta Creekflying fox Reserve (CCFFR), Fairfield (33°54’S, 150°56’E), Emu Plains Boral quarries, 
Penrith (33°44’S, 150°40’E), Kurnell water desalination plant, Sutherland (34°01’S, 151°12’E), Ku-ring-gai 
flying fox Reserve (KFFR), Gordon (33°45’S, 151°09’E), Sydney Royal Botanic Gardens (SRBG), Sydney 
(33°51’S, 151°13’E) and Yarramundi Reserve, Hawkesbury (33°37’S, 150°41’E) (Fig. 1). Three of the 
locations were permanently occupied camps (KFFR, SRBG, CCFFR) whereas occupancy at the other 
three varied depending on local food availability (Yarramundi, Emu Plains, Kurnell). Depending on the 
season, the camps contained various numbers of bats, varying from up to 9000 at Kurnell, 30 000 at 
CCFFR, 30 000 at Emu Plains, 69 000 at KFFR, 8000 at SRBG and 10 000 at Yarramundi. Collectively, 
these camps are home to a significant proportion of the species’ total population. For full details on patch 
sizes, vegetation types and habitat structures at each location, see Snoyman (2008). 

The six camps were surveyed between March 2007 and January 2008, encapsulating the breeding 
season of the species. At each location, the core of the roosting area in the camp was identified based on 
long-term observations of the distribution of roosting animals. Twenty data loggers (iButton Hygrochron 
DS1923, Dallas Semiconductor, Dallas, TX, USA) measuring temperature (°C) and relative humidity, 
were installed on various trees at all camps except for Yarramundi, during July 2007. At Yarramundi 
Reserve a variety of data loggers were installed due to financial restrictions; 20 data loggers (iButton 
Thermochron DS1921, Dallas Semiconductor, Dallas, TX, USA) measured temperature only, and a 
further 16 data loggers (AZ8829 HLP Controls) measured both temperature and humidity. Sixteen HLP 
data loggers were attached to ibutton temperature-only data loggers and affixed to the trees to enable 
calibration of the various types of data loggers and the remaining four temperature data loggers were 
attached alone. At each location, half the data loggers were placed in trees frequently occupied by the 
GHFFs and the remaining half in trees where bats were never observed roosting (i.e. in the surrounding 
bushland outside the long-term roosting area but still in the reserve). 



A random number generator was used to determine which trees housed the data loggers in the camp and 
surrounding bushland. The tree species were identified, flagged and a GPS coordinate was recorded. In 
all but one location, fishing line was shot over a branch on the target tree with the use of a bow and 
arrow. The fishing line was then tied to string that was hauled over the branch and back to the ground. 
The ends of the string were tied to each other and to the data logger so it could be raised like a flag to a 
height where the bats were repeatedly observed roosting. An inclinometer was used to measure the 
height of the data logger in each tree. At the SRBG a cherry picker was used to place the data loggers in 
selected trees. All data loggers were set to record at two-hourly intervals for a 24-h period. Data were 
collected at intervals less than 170 days, which represented the memory limit of the loggers. In total, 136 
loggers were deployed across the six locations. No data loggers were replaced during the study. 

In order to minimise welfare impacts and lessen the disturbance on this species, entry into the camps was 
kept to a minimum; when entry was essential only a small number of individuals entered the camps. Field 
officers also limited the amount of noise they produced and wore camouflaged clothing. 

Variables and statistical analysis 

In total, we placed 136 data loggers across the six camps, recording climate variables at two-hourly 
intervals. To reduce the potential for autocorrelation relating to repeated recordings of climate variables at 
the same location throughout the observation period, we calculated daily mean, minimum, maximum and 
variance (maximum–minimum) values for temperature and humidity for each logger. We then averaged 
the data across three seasons (Winter, Spring and Summer). We chose seasons as the temporal variable 
because it likely has greater biological relevance than daily shifts in climate variables. These variables 
were entered into the model to determine the microclimate preferences. As all the data were normally 
distributed, a General Linear Model (SPSS 15.0, Chicago, IL) was used to analyse the data. The 
independent variables considered in the model included camp identity and position (referring to data 
loggers placed in the core roosting areas of the camps and those on the periphery of the camps) and 
season was included as a repeated measure. Each microclimate variable was examined in isolation. 

In the second analysis we removed camp identity and replaced it with information regarding the 
occupancy status of each location (permanent camp or transient camp). 

The patch size (conservation area) of the bushland housing the camps was not included in our analyses 
because regression analysis showed that this variable did not contribute substantially to the variation 
seen in the microclimatic variables (r2 < 0.01 in all cases). 

Results 

Complete temperature and humidity data were obtained from only 112 data loggers as a result of missing 
or faulty data loggers. The missing or faulty data loggers were evenly distributed across the sample 
camps. Given our primary interest in the differences in microclimate variables between the core of the 
camps and the surrounding bushland, we present only the results of the main effects and any significant 
interaction involving logger position. Similarly, in the second analysis we report only the differences 
relating to camp occupancy status. 

Analysis of camp location 

No significant differences in mean daily temperatures were observed between the roost and the 
surrounding reserve. The camps had significantly higher maximum daily temperatures (~1°C) than 
surrounding bushland(RMANOVA:F1,101 = 15.537, P < 0.001). This difference varied depending on the 
location of the roost (RMANOVA: F5,101 = 14.803, P = 0.005). The general trend held true for all locations 



except Kurnell, where the maximum daily temperature in the bushland surrounding the reserve was 
slightly, though not significantly, warmer than the roost. The minimum daily temperatures within the roosts 
were significantly lower (<1°C) than in the surrounding bushland (RMANOVA: F1,101 = 16.253, P < 0.001). 
This general pattern occurred throughout the three seasons although the magnitude of the difference 
varied slightly between seasons (RMANOVA: F2,202 = 3.828, P < 0.023). The roost had significantly 
greater variance in daily temperatures (~1.3°C) than the surrounding reserve (RMANOVA: F1,101 = 4.211, 
P = 0.043) (Fig. 2). 

 

Fig. 1. Map detailing the locations of the six flying fox camps in the Greater Sydney region. The Botanic 
Gardens camp is near the centre of the central business district. 

 

In both Winter and Spring the mean humidity was higher in the roost than in the surrounding bushland 
whereas the opposite was true in the Summer(RMANOVA: F2,178 = 4.585, P = 0.011). The roost tended to 
have a higher daily maximum relative humidity than the surrounding bushland, although not significantly 
so (RMANOVA: F1,101 = 3.184, P = 0.078). The magnitude of this difference varied depending on the 
season (RMANOVA: F2,178 = 6.058, P = 0.003), the difference being greatest in Winter and Spring. No 
significant differences were observed in daily minimum relative humidity between the roost and the 
surrounding reserve. The variance in humidity was significantly greater (~2.2%) in the roosts than in the 
surrounding reserve (RMANOVA: F1,101 = 8.765, P = 0.004) (Fig. 3). 



 

Fig. 2. The mean (±s.e.) variance in daily temperatures in the roost and the surrounding bushland. 

 

Fig. 3. The mean (±s.e.) variance in daily relative humidity in the roost and the surrounding bushland. 

 

Permanent versus transient camps 

In Winter and Spring permanently occupied camps had higher mean daily temperatures whereas no 
difference was observed in Summer(RMANOVA:F2,218 = 9.348, P < 0.001). In all cases the difference was 
less than 1°C. Maximum daily temperatures were significantly higher (~1.6°C) in the core areas than in 
the surrounding bushland in the permanently occupied camps but no difference was observed in the 
transient camps (RMANOVA: F1,109 = 8.950, P = 0.003). In Winter and Spring permanently occupied 
camps had higher minimum daily temperatures (i.e. it was ~1°C and 0.5°C warmer respectively) than did 
transient camps whereas no difference was observed in Summer (RMANOVA: F2,218 = 3.828, P < 0.023). 



The permanently occupied camps had significantly greater variance in daily temperatures (~8.4°C) than 
did transient camps (RMANOVA: F1,109 = 52.667, P < 0.001; Fig. 4). This general pattern varied slightly 
between seasons, with the greatest difference between permanent and transient camps being observed 
in the Spring and Summer (RMANOVA: F2,218 = 14.504, P < 0.001). 

 

Fig. 4. The mean(±s.e.) variance in daily temperature between permanently occupied and transient camps. 

 

The mean daily relative humidity was lower in the permanent roosts than in the transient roosts (~1.5%; 
RMANOVA: F1,97 = 5.778, P = 0.018). In Winter the permanently occupied camps had significantly lower 
daily maximum relative humidity (~1.5%), which was reduced somewhat in the Spring (~1%) and there 
was no difference in the Summer (RMANOVA: F2,194 = 8.288, P < 0.001). Permanent camps had slightly 
lower daily minimum relative humidity than did transient camps (~2.5%; RMANOVA: F1,97 = 3.842, P = 
0.053). The difference was significant in both Winter and Spring but not in Summer (RMANOVA: F2,194 = 
3.889, P = 0.022). No significant differences were observed in daily relative humidity variance between 
the permanent and transient camps. 

Discussion 

Studies conducted on bats, particularly microbats, have suggested that a specific combination of 
microclimatic variables may play a vital role in the camps of many bat species (Churchill et al. 1997; 
Kalcounis and Brigham 1998; Sedgeley 2001) whereas for other bats species, microclimatic variables 
within camps are suggested to be less important (Baudinette et al. 2000; Willis and Brigham 2007). Flying 
foxes, being significantly larger bats, are thought to be less susceptible to variation in external conditions 
but the data presented herein challenge this notion. Our results suggest that camp microclimate may 
have a significant effect on the GHFF, indicating that the thermal regime of their immediate roosting 
environment is likely an important factor influencing their energy expenditure (McNab 1982). The current 
study shows that both temperature and humidity play a role in determining camp selection in the GHFF. 
In particular, the core areas of GHFF’s camp locations have a higher variance in temperature and 
humidity relative to the surrounding peripheral areas. Similarly, permanently occupied camps have far 
greater variation in daily temperatures than transient camps. 



The fact that the difference between the camp microclimate and the surrounding bushland held true for all 
of the camps with subtle variations between camps is somewhat remarkable given the vastly different 
geographic locations of the camps we sampled. In only one instance did we find significant interactions 
with camp identity (maximum daily temperature) and in that case only one location did not follow the 
general trend. Each camp is subject to the larger-scale weather patterns of the area. The Kurnell camp, 
for example is on a relatively thin peninsula between the Tasman Sea and Botany Bay (Fig. 1), thus the 
microclimate within the camp is subject to coastal fluctuations in temperature and humidity which are, to 
some extent, buffered by sea surface temperatures. The camp at Emu plains, by contrast, is over 60 km 
inland and this area is subject to higher daily maxima, lower nightly minimum temperatures and lower  
humidity than coastal areas. 

One of the primary results from this study is that the bat camps have a larger variance in temperature and 
humidity than the surrounding bushland (Figs 2 and 3), which at first glance appears somewhat counter-
intuitive given the high specificity for microclimate in cave- and hollow-dwelling species (Baudinette et al. 
1994, 2000; Churchill et al. 1997). However, flying foxes are very large bats and probably capable of 
maintaining some degree of thermal homeostasis in comparison with microbats. Moreover, they are 
relatively active during the day and can move within the roost if necessary. It has been demonstrated, 
however, that the thermoregulatory needs and microclimatic requirements of microchiroptera vary with 
season, age, sex (Churchill et al. 1997) and reproductive class of bat (Willis and Brigham 2004) thus 
there is no single optimal location that serves the different energetic needs throughout the year or during 
different reproductive phases (Kerth et al. 2001). It is likely that a similar explanation holds true for roost 
selection by flying foxes. This factor explains why males, females and females with young may prefer 
different camp environments (Hamilton and Barclay 1994). During breeding and lactation periods, 
females may select warm microclimates within camps in order to reduce the energetic costs of 
maintaining a high body temperature and facilitate higher rates of juvenile development (McNab 1982), 
thereby increasing the fitness of both the mother and her offspring (Entwistle et al. 1997). In contrast, 
Willis et al. (2006) suggested that cooler camps may benefit breeding females. It is likely that female 
flying foxes move within the camp to select locations that best suit their reproductive condition and the 
ambient environmental conditions. As the present study was conducted during GHFF breeding season, 
the colonies consisted of territorial males and females with and without young; therefore, having a large 
variance in temperature and humidity could potentially accommodate the needs of all group members in 
this highly social species. 

There are, however, numerous possible explanations as to why the core area of the camp would be 
significantly more variable than the peripheral areas with respect to both temperature and humidity. Other 
studies have shown that within enclosed areas such as caves and buildings, clustering bats may be able 
to elevate the temperature and humidity of a camp via metabolic processes (Burnett and August 1981; 
Baudinette et al. 1994). Although it is debated whether this is possible for foliage-roosting bats (Willis 
2006), as GHFFs roost in large aggregations (Eby 1991b) and close to one another, it is possible that the 
observed increased temperature is a result of clustering bats emitting heat. Similarly, bats constantly 
expire water vapour from their mouths (particularly when they pant) and also lick their wings to increase 
evaporative cooling during hot weather. Thus the presence of tens of thousands of bats in a relatively 
small area could have a direct impact on the surrounding microclimate. However, the bats are absent 
from the camp during their nightly foraging bouts, thus much of the data (particularly the minimum 
temperatures) relate to periods when the bats were not present. Nevertheless, significant microclimate 
differences still occur between core roost trees and neighbouring peripheral trees overnight, suggesting 
that the bats are not directly responsible for microclimate differences between locations. 



A far more likely alternative explanation for the differences between locations relates indirectly to the 
behaviour of the bats. GHFFs cause a considerable amount of defoliation of the selected roosting trees 
(hence their eviction from the Sydney and Melbourne Botanic gardens), therefore, data loggers within the 
core roosting areas may have been exposed to direct sunlight, which may increase the temperature 
recorded by the loggers. The data loggers housed within the periphery of the reserves, in contrast, were 
located in intact trees, which would limit temperature variation. This indirect effect of the bats on the 
temperature in the camp is further supported by the greater degree of temperature variation in 
permanently occupied camps in comparison with the transient camps (Fig. 4). Defoliation of trees in core 
areas, however, cannot explain the observed pattern in the humidity data. Nevertheless, these 
differences in foliage coverage still reflect the roosting preferences of the bats, but there is some 
evidence that the core location of the colony can shift over time (Pallin 2000; Hall 2002). This shift in key 
roost trees may be in direct response to the change in microclimate variables as the canopy continues to 
senesce. 

Humidity has been shown to play a significant role in the camp selection of many bat species (Churchill 
1991; Churchill et al. 1997) and this study suggests that GHFFs may also select camps on the basis of 
humidity. Our data show that the variance in humidity within camps is over 2% higher than in the 
surrounding bushland. While this is a seemingly small difference, it is possible that humidity influences 
camp selection to a greater extent than reported here because our data were collected during an 
unusually wet year. The average mean relative humidity recorded in the camps during this study was 
72.5%. Independent data collected from weather stations by the Bureau of Meteorology indicated that 
Sydney experienced above-average rainfall during the study period. Additionally, between 19 November 
and 10 December 2007, Sydney recorded the most humid three-week period for 20 years and higher-
than-average humidity was recorded over the entire study period (Bureau of Meteorology 2008). This 
unusual and consistently high humidity allowed for only minor distinctions in humidity throughout the 
Sydney region. Hence it is likely that the true differences within camps and between camps may have 
been masked. Consequently, additional long-term studies will be required to further understand the role 
humidity plays in camp selection by GHFFs. 

Permanent versus semi-permanent camps 

Microclimatic variables were also different between permanent and transient camps. For example, 
permanently occupied camps had far greater daily variation in temperature (~8.4°C) than did transient 
camps (Fig. 4). The difference between permanent camps and semipermanent camps was often subtle 
and it depended on the location within the camp. Permanent camps, for example, showed a 1.6°C 
difference in daily maximum temperatures between the camp and the surrounding bushland whereas no 
difference was observed in temporary camps. Studies on both foliage-roosting and cave-dwelling bats 
suggest that other variables, such as urban cover (Roberts 2005), human disturbance (Sewall et al. 
2003), food abundance (Tidemann et al. 1999), structure of the roosting environment and season 
(Briggler and Prather 2003) may all be important in determining occupancy of roosting locations. Of all 
these variables, we suggest that food availability is the strongest factor determining how often a GHFF 
camp is occupied. If local food rewards are high around transient camp locations, it is likely that bats will 
be less choosey with respect to camp microhabitat variables in favour of higher food intake, particularly if 
their presence in the camp is ephemeral. 

In summary, microclimate variables in the core areas of permanent camps are slightly more suitable than 
those in semipermanent camp locations. It is likely that the utilisation of transient camps will largely 
depend on local food availability with microhabitat suitability traded off for higher food rewards. 

 



Management considerations 

It is predicted that, in the near future, the frequency and intensity of sporadic periods of extreme 
temperatures will increase and the rainfall along the east coast of Australia will decrease seasonally 
(Meehl and Tebaldi 2004;CSIROandBoM2007). These climatic changes are likely to affect the habitat 
availability for many animal species (Parris and Hazell 2005) and has already been shown to have an 
impact on the current distribution of the GHFF (Parris and Hazell 2005). This species is clearly capable of 
shifting its distribution southwards, but it has now reached a considerable barrier in the form of Bass 
Strait. It is unlikely that this species is capable of island hopping to Tasmania, thus the distribution is likely 
to be compressed. Moreover, recent research indicates that the survival of this and related species is 
directly linked to extreme temperatures. Flying foxes are highly susceptible to extreme heat events. As 
temperatures exceed 42°C mortality rates dramatically increase (Welbergen et al. 2008). Temperatures of 
this magnitude are far more common in the coastal fringe of the southern states (Victoria and South 
Australia) than in the northern states (Queensland and New South Wales), thus the distribution shift is 
likely to put this species in harm’s way. Further, results from a related study (Snoyman et al. unpubl. data) 
suggest that females with young are the most vulnerable to extreme heat, thus shifts in climatic extremes 
in response to global warming are likely to be catastrophic for this species. 

In addition to the pressures induced by climate change, there is increasing conflict between bats and 
humans. Camps are increasingly common in Australian cities, with Brisbane, Sydney and Melbourne all 
home to significant numbers of bats. In many cases, where wildlife comes into conflict with humans, the 
wildlife loses. This is clearly illustrated by the continued granting of licences to shoot flying foxes in 
Queensland and the eviction of bats from urban roosts. The latter is exemplified by largescale relocation 
projects within the SRBG due to vegetation destruction, as well as other forced evictions from established 
camps such as in the Melbourne Royal Botanic gardens. For a threatened species with limited roosting 
options, such management plans further threaten the survival of this species. 
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