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Introduction

Figure 1. Map of Commonwealth Park showing location of GHFF colony

The Grey-headed Flying-fox, Pteropus poliocephalus is nationally listed as vulnerable under the
Environment Protection and Biodiversity Conservation Act 1999. Commonwealth Park (CP) is home to
a colony of this species, having established a camp at the site since 2003 (Pennay 2013). The
majority of animals occupy an area approximately 1.2 hectares in size, residing in a mixture of both
introduced, and native trees. Numbers at the camp have been known to vary over the years (Pennay
2013). The colony is adjacent to the National Capital Exhibition Centre and lies north of Regatta
Point, and west of Nerang Pool (Figure 1). The area is managed by National Capital Authority (NCA).
On January 20, 2020, the colony was struck by a severe hailstorm which killed and maimed many
animals. Eleven and twelve days after this event, the colony experienced temperatures known to
induce heat stress in Grey-headed Flying foxes. This is an account of deaths and injuries sustained by
mostly2 Grey-headed Flying-foxes as witnessed by ACT Wildlife volunteers in the hours after, and in
the days following a severe hailstorm which impacted parts of Canberra, including Commonwealth
Park. These events were particularly devastating as this time of year many female GHFFs have
dependent young. While the report does not include actual numbers lost to heat stress, it does
document the observations by volunteers attending the site at the time.
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Report
This report comes with a caveat - it should be noted that the following records for dead and injured
Flying-foxes (FFs) resulting from the hail event are incomplete due to a number of factors including
the following:
Incomplete records – not all deaths, euthanased FFs, and injuries were recorded due to
varying diligence in record keeping by different volunteers tending the site in the days that
followed the hailstorm. Incomplete statistics may also include age, gender, and animals
taken into care
Unaccounted FFs that died high in the tree canopy that were inaccessible or / and appeared
to be resting (but were actually deceased)
Those FFs that may have left the search area and later died from their injuries elsewhere,
either on the day of the hailstorm, or in the days that followed
Deceased bats or remains removed and disposed of by park employees early in the day
before ACT Wildlife volunteers arrive
Deceased, or living (but injured) FFs, and weakened orphans that came to ground overnight
but were taken off site by foxes / other predators before volunteers were able to locate
them - and therefore not counted in the statistics
Subsequent off-site FF rescue call-outs attended by ACT Wildlife volunteers who may not
recognise hail-related injuries
Flying-foxes that may have carried hail-related injuries and later perished in fruit netting
entanglements but were unreported by members of the public

Other wildlife species were also impacted by the hailstorm. Veterinary workers saw large numbers of
animals, mostly birds, brought in by members of the public on the day of, and in the days following
the hailstorm. Most were euthanased due to a range of injuries, particularly fractures. One
veterinary employee claimed around 200 birds were euthanased at their practice in the first two
days following the hailstorm (pers. comm.). A small number of native birds presenting with broken
bones were also euthanased on site at CP by a government vet who attended injured FFs on the day
of, and days following the hailstorm. Injured FFs collected by ACT Wildlife volunteers outside the
government vet’s hours of attendance were taken to various veterinary practices around Canberra.
Salvaged FFs were subcutaneously administered Hartmann’s solution on site by experienced ACT
Wildlife rescuers if a vet was not immediately available. Workers attending the site observed that
the majority of injured and deceased GHFFs found were female (Table 1, Appendix 1). A total of 100
GHFFs were taken into care, 77 of which survived (Table 2, Appendix 1).

20/01/20 (Day 0 – Hailstorm)
On January 20, 2019, a severe hailstorm swept through parts of Canberra in the early afternoon
(shortly after midday). Hailstones reportedly the size of golf balls (image 1) stripped trees of leaves,

broke branches, and damaged cars and infrastructure. Shortly after the storm subsided, ACT Wildlife
received a call from National Capital Authority (NCA) reporting that 20 to 30 GHFFs were on the
ground at Commonwealth Park. An ACT Wildlife member (President) arrived on site approximately
half an hour after the call and the situation was quickly deemed critical – many animals had
sustained serious injuries, including compound fractures (images 2 and 3). The colony was awash
with the sounds of distressed FFs, and calling pups. An ACT Government veterinary officer was called
in to euthanase animals on site, working over the next few hours with three ACT wildlife members. A
member of the public approached the group to report a number of dead and injured seagulls located
in an open grassed area nearby at Regatta Point. Those injured seagulls which could be caught
(images 4 and 5) were retrieved and euthanased on site by the vet. Records for the afternoon were
344 dead Flying-foxes (including 260 euthanased). Gender, age, species3 and specific injuries were
not documented. It should be noted however, that the majority of animals euthanased on site were
done so on account of fractures sustained to limbs. Broken and missing toes and claws were also
observed. A pup, believed to be prematurely born on the day was also taken into care.

21/01/20 (Day 1 post-hail)
Recorded losses for the day were 65 GHFFs and two LRFFs. This was the total for both those found
dead on site, and those that were euthanased (images 6,7 and 8). An additional three FFs died in
transit to Parkway vet. Other FFs euthanased on the day were not recorded by two volunteers who
also attended the site. At least two seagulls with broken wings were observed near the water’s edge
off Regatta point.
22/01/20 (Day 2 post-hail)
Statistics for this day were poorly recorded. Four GHFFs were euthanased at Kippax Vet. Injuries
included one adult female with two broken legs carrying a dependent pup, one pup with a broken
wing, and one adult bat found convulsing.
23/01/20 (Day 3 post-hail)
Two ACT Wildlife volunteers attended the site during the morning period. They were assisted by the
government vet who euthanased over 30 FFs on site. By the afternoon two members of the public
had contacted ACT Wildlife to report more injured Flying-foxes on the ground. In response, five to
seven ACT Wildlife members returned to the site. By 6.44pm the afternoon’s find had been taken by
said volunteers to different vets for assessment and euthanasia. This included the after-hours
Animal Referral Centre in Fyshwick. Many injuries were compound fractures (image 9). One female
pup was salvaged and taken into care. The number euthanased in the afternoon was not recorded.
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24/01/20 (Day 4 post-hail)
Seventeen FFs were taken to the Animal Referral Centre, Fyshwick for euthanasia. These were one
adult male; and 16 females, comprising four juveniles and 12 adults. Two deceased adult GHFFs
were removed from Nerang pool using a pool net.
25/01/20 (Day 5 post-hail)
Thirteen GHFFs were taken to Kippax vet in the morning for euthanasia. Of these one was an adult
male, the remaining 12 were females (one of which was a juvenile). Almost all had fractures, mostly
to the humeral, radial, leg and wing bones, and most of these were compound in nature (images 10
and 11). In the afternoon the government vet euthanased five more GHFFs - all females, comprising
four adults and one juvenile.
26/01/20 (Day 6 post-hail)
Disturbance to the Flying-fox colony occurred during the 21 gun salute celebrating Australia Day with
many animals taking to the sky. Music concerts continued on and off at nearby stage 88 over the
next few days. More GHFFs were retrieved with compound fractures (images 12, 13 and 16) – one
also had a damaged eye (image 15). Euthanased today were 19 adult females, one adult male, three
juvenile females, and one female pup. Three juvenile females were taken into care. Found dead on
site were seven adult females, five juvenile females, and two adult males. Some exhibited compound
fractures (image 14).
27/01/20 (Day 7 post-hail)
The government vet was on site from 1pm to assist with euthanasia, mostly GHFFs with compound
(images 17,18,19 and 20), and other (image 21) fractures. FFs euthanased on this day included two
adult males, nine adult females, one juvenile male, one female pup, and two male pups. One adult
female had a damaged eye in addition to a broken wing. She was retrieved from vegetation fringing
Nerang Pool (NP). Close by in the reeds was an underweight pup. It should be noted that pups have
been observed staying close to their injured mothers, two of which have been found in riparian
vegetation and low-hanging willow branches bordering NP (image 22 and 23). At this stage it is
possible that injured FFs unable to fly and forage have made their way to the lake to keep hydrated.
In the days following the hail event deceased Flying-foxes have been observed floating in the pool,
either having fallen in after dying – or having drowned after succumbing to their injuries (image 24).
Found dead by volunteers were six adult females, three male pups, four adult males, one female
pup, and at least six pups whose gender was unknown due to predation (image 25). Three pups were
taken into care.
28/01/20 (Day 8 post-hail)
Three GHFFs were euthanased on site by the government vet this morning. All had compound
fractures (image 26). They comprised one adult female, one female pup, and one male pup. One pup
was salvaged from the site and taken to a wildlife carer. Deceased FFs that had died from their
injuries were also found on site but their numbers and details were not recorded (image 27). In the
afternoon ACT Wildlife received a call for a Flying-fox at the Canberra Institute of Technology (Reid
Campus). Attending rescuers retrieved an adult male GHFF hanging low in a tree (no netting). He had

a damaged eye and two broken legs, and was later euthanased. It is suspected these injuries were
sustained during the hail event. As his wings were undamaged, it appears he was still able to fly to
this location (approximately 500m from the colony).
29/01/20 (Day 9 post-hail)
Only one volunteer attended the site for a short period. A large juvenile female was retrieved from a
tree over-hanging the water. Her demeanour was alert and ‘bright’ despite a fly-blown, shattered
elbow. She was taken to Parkway vet where she was examined and euthanased. Observed on site
were the remains of GHFFs predated overnight, at least one deceased adult FF with a compound
fracture, and deceased emaciated pups and juveniles which did not show obvious signs of injury
(image 28). These are likely to be secondary casualties to the hailstorm, being uninjured but
dependant young that have perished after their mothers succumbed to their own injuries. At least
two injured GHFFs were observed in trees, including willows fringing the pool, but were unable to be
retrieved due to limited equipment and resources.
30/01/20 (Day 10 post-hail)
The temperature reached 37oC today. One adult was retrieved from an open grassed area at Regatta
Point after a member of the public contacted NCA. One male pup with a broken wing was also
retrieved from a tree. Both were euthanased. At least one emaciated deceased pup was observed on
site, in addition to signs of GHFFs predated overnight.
31/01/20 (Day 11 post-hail)
The temperature in Canberra was recorded at 41.9oC today (BoM), peaking in the afternoon.
Clumping behaviour was observed in heat-stressed FFs (image 29). At least two ACT Wildlife
volunteers attended the site. With permission from NCA, working sprinklers were switched on at
regular intervals prior to, and throughout the hottest hours of the day. It should be noted however,
that some sprinklers were not working where large numbers of bats roosted. No records were kept
for the morning period, and no count was taken for any heat stress (HS) casualties. It was observed
however, that relatively few heat-related deaths occurred this day (compared to other documented
HS events elsewhere), and of those GHFFs that did succumb, most were juveniles. By late evening a
number of GHFFs with post-hail injuries had descended from the trees and were taken to the Animal
Referral Hospital (ARH) in Fyshwick for assessment. Injuries included multiple, and compound
fractures (images 30,31,32,33 and 34). Those euthanased with said injuries were one adult male,
two male pups, one female pup, and one large juvenile female.
One adult male, two male pups, and one female pup were taken into care, either as a direct result of
heat stress, or possible orphans from the hail event. The latter is possible as pups have been
observed staying close to injured mothers days after the hailstorm. Under these circumstances it is
likely pups are still receiving milk. On a previous day an adult female GHFF was also seen flying
overhead, carrying a pup which clearly had a broken wing. This may explain why volunteers have still
found pups days after the hailstorm with fractures, but otherwise not significantly undernourished.

01/02/20 (Day 12 post-hail)
In the afternoon the temperature in Canberra was recorded to reach 42.7oC (BoM). A number of ACT
Wildlife volunteers attended the site to monitor FFs throughout the hottest hours of the day.
Sprinklers were administered as yesterday. Thirty one GHFFs were counted dead on site (not all
recent). Some displayed compound and other fractures. These comprised 17 females and 10 males
(both juveniles and pups); three juveniles / pups of undetermined sex; and one adult female.
Nine GHFFs were taken to ARH in the early afternoon, including one presenting with what appeared
to be a cataract (left eye). Six of these FFs were euthanased - details, including injuries were not
recorded. The remaining three – all female (two pups and one juvenile) were taken to a wildlife
carer. By late evening four more pups were taken into care, two of which were euthanased the
following day (details and sex not recorded).
As expected, there were more heat stress casualties than yesterday. Numbers were not recorded
though it was observed that most were juveniles. Again, compared to major HS events experienced
in other states, these numbers were relatively low.
02/02/20 (Day 13 post-hail)
Three female pups were taken into care. Seven males and one female were euthanased. The ages
and reasons for euthanasia were not recorded.
06/02/20 (Day 17 post-hail)
Two ACT Wildlife members attended a fruit netting entanglement at an address in Reid
(approximately 1.2 km from the colony). Nineteen FFs were caught in two nets covering fig trees. All
but two were juveniles. The nets were made of a fine green filament known to be detrimental to
wildlife. Many escaped during the rescue before proper examination was carried out for potential
injuries. One was already dead when rescuers arrived, one was euthanased due to extensive nettingrelated injuries, and seven were taken into care. Due to the high number of juveniles and recent
events, it was speculated that these bats may potentially be foraging orphans.
07/02/20 (Day 18 post-hail)
An adult female GHFF was cut out of netting over a peach tree in Yarralumla, a suburb within 4km of
the colony. She had a compound fracture of the humerus, likely from the hail event, and was
euthanased. Another adult female GHFF was retrieved from an un-netted jasmine bush in Kaleen (8
km from the colony). She had a wound on her elbow where the skin had retracted, exposing raw
tissue, including bone and tendon. The wound was approximately the size of a 10c piece. The cause
and age of the injury was unknown.
15/02/20 (Day 26 post-hail)
A young female GHFF was cut out of fruit netting at an address in Weetangera, approximately 9 km
from the CP colony. The netting covered a sparse fig tree bearing a small amount of unripe fruit. She
presented with an old injury (fractured left tibia) that had already calcified (see x-ray, image 35). The
vet suggested the injury ‘maybe’ around six weeks old. The hail event was almost four weeks ago.

Given the rough time estimate for the injury, it is possible that she sustained the break during the
hailstorm. She was passed on to a wildlife carer for later release with other GHFFs in her age group.
24/02/20 (Day 35 post-hail)
An ACT Wildlife member picked up a female GHFF from an address in Florey (10.6 km from the
colony) after 9pm. The house-holder revealed it had been in the front yard for several days,
remaining in an ornamental peach tree and coming to ground to eat the fallen fruit. She was easily
caught and passed to a wildlife carer the following morning. On capture it was discovered she had a
swollen and inflamed radius (distal end). She was also very hungry and had diarrhoea. Days later a
veterinary examination revealed she had an infected fracture. She was euthanased. The age and
cause of the injury was unknown.
12/03/20 (Day 52 post-hail)
An ACT Wildlife volunteer attended an address in Reid (1.2 km from the colony) around 9pm after a
member of the public reported a Flying-Fox beneath netting covering a large fig tree. It was not
known how long the GHFF (adult female) had been there as the tree was not checked regularly. The
bat was not tangled as the netting was of a safe gauge, and there were exit points (unsecured
openings) where she could escape. The bat was observed to be carrying injuries. Accessible water
was left atop a ladder, and the volunteer returned the following morning (13th March). The bat was
taken to ARH in Fyshwick where she was examined and euthanased. She was deemed to be carrying
post-hail injuries being a broken right tibia that was partially healed with extensive calcification
(image 36), and a compound fracture to the third phalanges in the left wing (image 37). She also had
an ulcerated right eye (image 38) and was underweight.

Conclusion
This report accounts for at least 640 hailstorm-related GHFF deaths and is limited to the Canberra
colony residing at Commonwealth Park in the ACT. Even so, these figures should be treated with
caution for reasons outlined earlier in the report. Additional mortalities unrelated to the hail event
are not considered in this account. These include both reported, and unreported fruit netting and
barbed wire mortalities, deaths resulting from persecution, electrocution; and incidental deaths
resulting from environmental stressors such as starvation connected to habitat loss and climate
change. The aftermath following the hailstorm also highlights animal welfare issues with evidence of
orphaned, and wounded individuals persisting in the environment for days, and up to weeks after
the event.
The true loss for this species extends beyond the colony in Commonwealth Park. Historically
(Welbergen et al. 2008), and more recently (Field and Gibson 2019; Cox 2019; Daly 2020), mass
mortalities due to heat stress and starvation have been observed in other parts of eastern Australia
with heat waves becoming more frequent in recent times (BoM & CSIRO 2018). As an important
pollinator and seed disperser for many tree species (Australian Museum 2019), the decline of the
GHFF can be expected to have a devastating impact on Australian ecosystems dependent on their
services.

References

Australian Museum (2019), Grey-headed Flying-fox, viewed 30 March 2020,
https://australianmuseum.net.au/learn/animals/bats/grey-headed-flying-fox/

Bureau of Meteorology & CSIRO (2018), State of the Climate 2018. CSIRO and Bureau of
Meteorology (www.bom.gov.au/state-of-the-climate/).

Cox L. (2019) ‘Flying foxes found dead and emaciated across eastern Australia as dry weather bites’
The Guardian, 17 October. Available at
https://www.theguardian.com/environment/2019/oct/17/flying-foxes-found-dead-and-emaciatedacross-eastern-australia-as-dry-weather-bites, (Accessed: 30 March 2020).

Daly N. (2020) ‘Flying foxes are dying en masse in Australia’s extreme heat’, National Geographic, 7
January, viewed 30 March 2020. Available at
https://www.nationalgeographic.com/animals/2020/01/flying-foxes-are-dying-en-masse-inaustralias-extreme-heat/

Field E. and Gibson B. (2019) ‘More than 2,000 flying foxes die from heat stress in eastern Victoria’
ABC News, 29 January. Available at https://www.abc.net.au/news/2019-01-29/flying-foxes-diefrom-heat-stress-eastern-victoria/10756426, (Accessed: 30 March 2020).

Pennay M., Australasian Bat Society (2013), Report on the Grey-headed flying fox camp at Regatta
Point, Commonwealth Park ACT 2013. Australasian Bat Society.

Welbergen JA, Klose SM, Markus M, and Eby P. (2008), Climate change and the effects of
temperature extremes on Australian flying-foxes. Proceedings of the Royal Society B. 275: 419-425.

Appendix 1
Deceased
Day
0
1

(euthanased or
dead on site)
344
(includes a few
LRFFs)
70
(includes 2 LRFFs)

Sex
Male

Female

(unrecorded or
undetermined)

-

-

344

-

-

70

2

4

-

1

3

3

30+

-

-

30+

4

17

1

16

0

5

18

1

17

0

6

38

3

35

0

7

35

12

17

6

8

4

2

2

0

9

3+

-

1

2+

10

3+

1

-

2+

11

5

3

2

0

12

39

10

18

11

13

8

7

1

0

18

2

-

2

0

35

1

-

1

0

52

1

-

1

0

Totals

622+

40

114

468+

Table 1. GHFF deaths resulting from a hail event that occurred at
Commonwealth Park on January 20th, 2020

Sex

Raised
(Still in care
at time of
report)

Male

24

-

Female

31

Unrecorded

Juveniles

Adults /
juveniles

Pups

Total

Rehabilitated
Taken into
(released
care (later
back to
euthanased)
colony)

Died while
in care

Total

-

-

24

-

1

-

32

2

-

-

-

2

Unrecorded

5

-

-

-

5

Unrecorded

1*

14

15

7

37

63

14

16

7

100

Table 2. Grey-headed Flying foxes taken into care as a result of the hailstorm
(Numbers supplied by ACT Wildlife carers Denise Kay and Marg Peachey).
*One adult male who lost an eye to infection after it was damaged in the hailstorm

Appendix 2

Image 1. Large hailstones that impacted Canberra on 20/01/2020

Image 2. GHFF with compound fracture to right wing, found on site at Commonwealth Park on the
day of the hailstorm (Photo taken 20/01/2020)

Image 3. Deceased GHFFs amongst hailstones at Commonwealth Park (Photo taken 20/01/2020)

Images 4 and 5. Seagulls injured by hailstones at Regatta Point on 20/01/2020. Left: Damaged (L)
eye. Right: Broken (R) wing (Photo taken 20/01/2020)

Images 6 and 7. GHFFs with compound fractures either found dead, or euthanased on site, including
pup (Left). Photos taken 21/01/2020 (one day after hailstorm)

Image 8. Some of the Flying-Foxes found dead or euthanased on site the day following the hailstorm
(Photo taken 21/01/2020)

Image 9. Compound fracture of humerus in GHFF found three days after the hailstorm (Photo taken
23/01/2020)

Image 10. Adult female GHFF found on the path in Commonwealth Park on the morning of
25/01/2020, five days after the hailstorm. Note compound fracture to right wing

Image 11. GHFF with compound fracture to left forearm (radius) found at the Commonwealth Park
colony five days after the hailstorm. (Photo taken on 25/01/2020)

Images 12 and 13. GHFFs with compound fractures of the radius found at the Commonwealth Park
colony six days after the hailstorm. (Photo taken 26/01/20)

Image 14. Deceased GHFF found on site six days after the hailstorm. Note compound fracture to left
arm. (Photo taken 26/01/20)

Image 15 and 16. GHFFs euthanased on site six days after the hailstorm showing Left: Damaged left
eye and compound fracture of right humerus; and Right: Compound fracture to left radius. (Photos
taken 26/01/20)

Images 17, 18 and 19. GHFFs with compound fractures that were found and euthanased on site
seven days after the hail event. (Photos taken 27/01/2020)

Images 20 and 21. GHFFs with Left: compound, and Right: other fractures euthanased on site seven
days after the hailstorm. (Photos taken 27/01/2020)

Image 22. GHFF found in riparian vegetation bordering the Nerang Pool seven days after the hail
event. (Photo taken 27/01/2020)

Image 23. (See top right-hand corner). Vulnerable GHFF pup found in willow branches overhanging
Nerang Pool seven days after the hail event. (Photo taken 27/01/2020)

Image 24. Decomposing adult female GHFF pulled from lake on day seven after the hail event. Note
swelling of the left humeral and radial area indicating prior injury. (Photo taken 27/01/2020)

Image 25. Remains of a GHFF pup found on the morning of day seven post-hailstorm, likely predated
the night before. (Photo taken 27/01/2020)

Image 26 and 27. Day eight post-hailstorm. Left: GHFF pup euthanased on site showing compound
fracture to the left humerus. Right: GHFF found dead on site with compound fracture to right wing.
(Photos taken 28/01/2020)

Image 28. Deceased emaciated GHFF pup found at the colony nine days after the hail event. (Photo
taken 29/01/2020)

Image 29. Grey-headed Flying-foxes showing clumping behaviour as temperatures peaked at 41.9oC
in Commonwealth Park, eleven days after the hailstorm. (Photo taken 31/01/2020)

Images 30 and 31. GHFFs with compound fractures retrieved from Commonwealth Park and
euthanased 11 days after the hailstorm. (Photo taken 31/01/2020)

Image 32 and 33. GHFF pup found 11 days after the hailstorm. Left: Post-euthanasia showing
irregularities in left humeral and radial area. Right: X-ray image of same pup confirming fractures to
left humerus and radius (Image produced by ARH Fyshwick). Photos taken on 31/01/2020

Image 34. X-ray of GHFF found 11 days post-hail showing fracture of right tibia. (Image produced by
ARH Fyshwick on 31/01/2020). Outcome: euthanasia

Image 35. X-ray image of female juvenile GHFF rescued from fruit netting 9 km from the CP colony,
and 26 days after the hailstorm. Note extensive calcification around the fractured left tibia. (Image
produced by Kippax Veterinary Clinic 15/02/2020)

Image 36. X-ray image of adult female GHFF picked up 1.2 km from the Commonwealth Park colony,
52 days after the hailstorm. Note extensive calcification around a fracture in the right tibia. (Image
produced by ARH Fyshwick on 13/03/2020)

Image 37 and 38. Same adult female GHFF (as image 36.) picked up 1.2 km from the Commonwealth
Park colony 52 days after the hailstorm presenting with Left: compound fracture to the 3rd phalanges
in the left wing, and Right: ulceration of the right eye. (Photos taken 13/03/2020)

