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– Instructions for Contributors –
The Australasian Bat Society Newsletter will accept contributions under one of the following two sections:
Research Papers, and all other articles or notes. There are two deadlines each year: 10th March for the
April issue, and 10th October for the November issue. The Editor reserves the right to hold over
contributions for subsequent issues of the Newsletter, and meeting the deadline is not a guarantee of
immediate publication.
Opinions expressed in contributions to the Newsletter are the responsibility of the author, and
do not necessarily reflect the views of the Australasian Bat Society, its Executive or members.
For consistency, the following guidelines should be followed:













Emailed electronic copy of manuscripts or articles, sent as an attachment, is the preferred method of
submission. Faxed and hard copy manuscripts will be accepted but reluctantly! Please send all
submissions to the Newsletter Editor at the email or postal address below.
Electronic copy should be in 11 point Arial font. Please use Microsoft Word; any version is
acceptable.
Manuscripts should be submitted in clear, concise English and free from typographical and spelling
errors. Please leave two spaces after each sentence.
Research Papers should include: Title; Names and affiliation of authors and an email address for
corresponding author; Abstract (approx. 200 words); Introduction; Materials and methods; Results;
Discussion; and References. References should conform to the Harvard System (author-date; see
recent Newsletter issues for examples).
Technical notes, News, Notes, Notices, Art etc should include a Title; Names and affiliation of
author(s) and an email address for the corresponding author. References should conform to the
Harvard System (author-date).
All pages, figures and tables should be consecutively numbered and correct orientation must be used
throughout. Metric units and SI units should be used wherever possible.
Colour or black and white photographs can be reproduced in the Newsletter. Diagrams and figures
should be formatted so that they fit on an A4 page. All photographs, diagrams and figures should be
submitted as separate TIFF, JPEG or BMP image files, rather than embedded in the Word file. Tables
should be in a format suitable for reproduction on a single page.
Editorial amendments may be suggested and all articles will generally undergo some minor editing
to conform to the Newsletter style.
Please contact the Newsletter Editor if you need help or advice.
Advertising: please contact the editor for current advertising (half and full page) rates.
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– Editorial –
The ABS is celebrating our many photographic
enthusiasts by hosting a photography competition
to recognise the great talent that exists throughout
our Society. See page 43 for details. We will
produce an ABS 2020 wall calendar with the top
13 images, as judged anonymously by
independent experts.
Please enter this
completion!

Hello everyone,
Taking back the editorial-reigns temporarily – I am
pleased to once again bring you an incredibly
diverse edition of the ABS Newsletter. Due to
delays in getting this edition out we have decided
to combine the ‘late 2018’ issue with the ‘early
2019’ issue, to get back on track. As a result, this
is a joint 51st and 52nd edition.

Thank you to Annabel Dorrenstein, Laura
Pulscher and Christopher Todd for taking the time
to review John Woinarski’s ‘A Bat’s End’ (page 50)
whilst undertaking their own PhD studies on the
Christmas Island Flying-fox. Also see page 51 for
Robert Bender’s comparative review of this same
book.
Enjoy,
Susan Campbell
Acting ABS Newsletter Editor.

With much sadness, recently the ABS has lost yet
another titan of the bat world in Les Hall. Our
thoughts and sympathy go out to Les’ family and
all those who were fortunate to befriend Les, some
of whom have contribute to a tribute for Les in this
edition (Page 54).
The ABS executive and Flying-fox Expert Group
(FFEG) have been incredibly busy recently with
parliamentary submissions and letters to Ministers
(pages 9 to 26). Our submission contributed to
the recent, much-needed up-listing of the
Spectacled flying-fox from Vulnerable to
Endangered. Whilst the ABS has received no
specific feedback on our submission to the
Parliamentary Inquiry into Australia’s faunal
extinction crisis, an interim report is now available
here. The full report is due out in November 2019.

Top: Leaving the relative cool of WA’s Great
Southern region, we sweltered away over the
summer period in Victoria. Fortunately we found
respite in Victoria’s Alpine National Park, and
experienced an incredible encounter with a
mountain pygmy possum at Falls Creek. A
priceless memory hopefully at least one or two of
the big kids will remember.

Skip through to pages 28 and 32 for research
updates from central Australia – with new records
for bristle-faced bats and the development of
reference calls for bats throughout this region.
One of ABS’ many living treasures has recently
been officially recognised for their immense
contribution to conservation and their community.
To see who the worthy recipient of an Order of
Australia award is – go to page 35.

Bottom: Yarra Bend’s flying-fox colony was
another source of awe during our visit east.
Apparently we approached the colony from the
‘wrong’ side, and received more than a few
perplexed looks from golfers as we hurried
across the greens to view the bats. “Those stinky
things, why would you want to see them?”
grumbled one golfer…Paul had to nudge me on
quietly before I began a full on spiel on the virtues
of the species….!

Cover image: The much-maligned Spectacled
Flying-fox Pteropus conspicillatus, recently
uplisted from Vulnerable to Endangered.
Image thanks to Justin Welbergen.
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– From the President –
The time since our last Newsletter was marked by
the loss of another one of our society’s greats, and
the death of around a third of Australia’s
Spectacled Flying-foxes. There is also some good
news, however, including lots of bat conservation
activity, ABS grant application successes, a
thriving Bat Night program, and growing
excitement around the forthcoming Cape York Bat
Blitz and FAGM.
This February saw the sudden passing of our
Honorary Life Member Dr Leslie Hall, a passionate
campaigner for bat conservation and an
inspirational mentor to so many of us around
Australasia and beyond.
With last year’s
departure of his long-term friend, Dr Greg
Richards, the society has lost two true-blue
legends in less than twelve months. Les and Greg
will be sorely missed, and we wish their families
and friends all the best in these most difficult times.
Late last spring there was the extreme heat event
in Far North Queensland in November that wiped
out an estimated 23,000 Spectacled Flying-foxes,
representing about one-third of Australia’s
population.
Thanks to the dedication and
unrelenting efforts of many wildlife rescuers,
notably Rebecca Koller and Jennefer Maclean,
many flying-foxes were saved. Rebecca and
others also submitted their carefully collected
observations through the Flying-Fox Heat Stress
Forecaster data portal, which meant that the ABS
was well-equipped to argue successfully for
uplisting of the Spectacled Flying-fox from
Vulnerable to Endangered (e.g., see page 22).
These efforts also helped bring into focus the
immense public service that wildlife volunteers
provide during these worryingly common events,
and so put the ABS in a strong position to argue
for structural support initiatives for flying-fox carers
and rescuers across Australia (see page 23; and
for the Minister for Environment’s response, see
page 26).
The Flying-Fox Expert Group (FFEG) has been
busy working away behind the scenes helping to
make the world a better place for flying-foxes. For
example, it recently provided feedback on the
Review
of
the
Queensland
Flying-fox
Management Framework, and commented on the
referral under the EPBC Act of the proposed
dispersal of Spectacled Flying-foxes from the
Nationally Important Camp in Cairns CBD. It has
also prepared a lengthy reply to the Queensland

Government’s response to our letter of 23
February 2018 regarding “Flying-fox issues in
Regional Qld”.
The ABS is currently in the process of finalizing the
IUCN Red List updates of all Australasian species,
with the kind help of Dave Waldien, Kyle
Armstrong, Lindy Lumsden, Michael Pennay,
Tanya Leary, Damian Milne and several others.
This is a very important but onerous process that
is well-overdue, and we may be calling upon
members for specific expertise in coming weeks.
The preference is to have all outstanding
assessments finished within the next month, but
we will reserve some time for a small IUCN
workshop during the FAGM as a backup.
I am delighted to announce that this round’s
regular ABS grants went to: Annabel Dorrestein for
her study on the foraging behaviour of the Critically
Endangered Christmas Island Flying-fox; Vanessa
Gorecki for her study on the roosting ecology and
roost selection of Large-footed Myotis in culverts
in Brisbane; Sara Judge for her cultural
engagement
with
bat
conservation
at
Yellomundee Aboriginal Place; and The Maclean
Friends of the Flying-fox for their Big Bat and
Wildlife Festival. Many congratulations to the
above, and our heartfelt commiserations to those
that were unsuccessful on this occasion.
Speaking of grants, applications are now invited
for this year’s round of Paddy Pallin Foundationsponsored ABS grants (due 30 June 2019) in
support of “projects by members that promote the
conservation and/or knowledge of bats in
Australasia”. Two competitive grants of $3,000 will
be awarded each, with at least one of the two
grants going towards a project related to flyingfoxes.
The ABS Bat Night program is currently well
underway with events all across Australia and
New-Zealand. In its eighth year, this volunteer-led
program continues to provide wonderful platforms
to connect to the broader public and help improve
the prospects of our bats. Many, many thanks to
all members who are involved in these events in
some capacity or another, and of course to Maree
Treadwell Kerr who manages to make these
events happen every year.
It looks like the ABS Cape York Bat Blitz is finally
happening! This promises to be one of the largest
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bat surveys ever conducted in Cape York, and the
aim is to collect reference calls for a call guide to
the bats of this remote part of Australia. The first
of the two planned field trips had to be postponed
due to the fall-out from cyclone Trevor, but is now
set to run from 28 June – 17 July instead.
In further news, the ABS will have its biennial
FAGM meeting at the Kioloa Field Research
Station (Kioloa, NSW) during the weekend of 1516 June 2019 (for details, see page 39). In
addition, next year’s ABS Conference will be held
in Te Anau in the South Island of New Zealand
between 7-12 March 2020 (for details, see page
39). These promise to be very exciting occasions
for members to come together as a community to
learn, share and enjoy, and I hope that as many of
you as possible can attend.
As always, many thanks to Social Media Officers,
Nicola Hanrahan and Heidi Kolkert, for
maintaining our Twitter (@ausbats) and Facebook
(@AustralasianBatSociety) accounts, and to
Leroy Gonzalves for keeping our website
(www.ausbats.org.au) up-to-date. Many thanks
also to our executive for all its efforts of keeping
things ticking over behind the scenes.

Unfortunately, Martin Cohen had to step back as
our Newsletter Editor, due to his many overseas
commitments. Our thanks for his wonderful
contributions to Newsletter #50, and we wish him
well on his travels. Fortunately, Susan Campbell
has generously returned to her old role, ensuring
that the Newsletter remains in safe and
experienced hands for the time being, at least.
The ABS is always looking for more helping hands,
so please don’t hesitate to drop me a line at
president@ausbats.org.au if you would like to
contribute in some way but don’t know where to
start!
As I hope the current Newsletter shows, the ABS
is proudly continuing to do its bit “to promote the
conservation of all populations of all species of
bats (Order Chiroptera) in Australasia”, as per our
Constitution. Thus, I can confidently report in this
combined 51/52 Newsletter that “the state of our
society is strong”!
Justin Welbergen
POTABS

Life goes on. Photo: Justin A. Welbergen
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– Australasian Bat Society Inc. Business and Reports –

AUSTRALASIAN BAT SOCIETY, INC.
ABN: 75 120 155 626
PO Box 185, Milsons Point, NSW 1565
ABS President: Dr Justin A. Welbergen
Email: president@ausbats.org.au
Web: http://ausbats.org.au
21 September 2018
Senator Janet Rice
Committee Secretary
Senate Standing Committees on Environment and Communications
PO Box 6100
Parliament House
Canberra ACT 2600
ABS Submission to the Parliamentary inquiry into Australia’s faunal extinction crisis
Dear Committee,
The Australasian Bat Society, Inc. (ABS) is pleased to have an opportunity to comment on the Parliamentary
inquiry into Australia’s faunal extinction crisis.
The ABS is the peak body promoting bat conservation in the Australasian region. The primary aim of the ABS is
to promote the conservation of bats and their habitats through the advancement of quality science and the
extensive experience of our members (Refer to Appendix 1—About the Australasian Bat Society). We recognise the
intrinsic value of all bat species and their place in this country‘s natural heritage, and their key ecological roles by
contributing to the maintenance of biological diversity in our natural environment.
Along with three now-extinct species, ten species of insectivorous bat and three species of flying-fox are currently
listed as threatened under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).
In this submission, we address sections of the Terms of Reference a, b, c, d, e, f, h, & j. We specifically advocate for
improved protection for native vegetation, increased species-specific monitoring, stronger environmental laws,
shorter response times in preparing and implementing appropriately-resourced action plans, and improved
education for both the public and elected representatives on the important role that bats play in our landscape.
This submission represents the collective views and experience of the ABS and is aligned with our policy
statements on the management of bats for their long-term conservation (available on our website). It is authorised
by the elected executive members and released by its President.
Yours sincerely,

Dr Justin A. Welbergen
President, Australasian Bat Society, Inc.
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Executive Summary
a) the ongoing decline in the population and conservation status of Australia's nearly 500
threatened fauna species;
The Australian mammal fauna has fared catastrophically since European settlement. Three bat species
are now extinct, and another 13 are listed under the EPBC Act. Alarmingly, there are no species of listed
bats for which the threatened category has been downgraded. This lack of ‘success stories’ highlights
the inadequacies of existing legislation and policy for improving the population viability of our native bat
fauna. Pending a review of the current recovery plan process, we recommend immediate increased
resourcing of recovery plans for Vulnerable, Endangered and Critically Endangered listed bat species.
b) the wider ecological impact of faunal extinction;
Inadequate reversal of key-threatening processes to Australian bats will have wide ecological and social
impacts. As bats (both in terms of number and diversity) disappear from our landscapes, Australians
lose valuable pollination, seed dispersal, and pest control services. Certain bat species are also culturally
important to indigenous Australians. To reduce ongoing risks to bats and help mitigate ecological
impacts, the rate of clearing of native vegetation in Australia needs to be substantially reduced.
c) the international and domestic obligations of the Commonwealth Government in conserving
threatened fauna;
The Commonwealth government has international and domestic obligations to conserve threatened
species, but apart from regulation of potential impacts on threatened species, or management of species
on Commonwealth land, there is no capacity for Commonwealth government to directly manage or
implement conservation actions for many threatened species, including bats. In addition, many bats occur
in multiple jurisdictions, sometimes under different conservation statuses, and require national
coordination and management for conservation. Partnerships or other collaborative arrangements are
needed between state and territory governments and the Commonwealth to undertake conservation
recovery actions for threatened bat species, particularly those in multiple jurisdictions.
d) the adequacy of Commonwealth environment laws, including but not limited to the
Environment Protection and Biodiversity Conservation Act 1999, in providing sufficient
protections for threatened fauna and against key threatening processes;
Mitigation conditions under existing environmental laws are not adequate to reduce the threats faced by
Australian bats, as evidenced by the fact that no bat species has yet been downgraded in threatened
categorisation. Existing Commonwealth environmental laws are failing to stem the loss of native
vegetation; are ineffective against ongoing persecution of threatened bats; and do not provide a
contingency for threats associated with climate change. The Commonwealth government needs to
implement more effective environment laws and limits need to be placed on the discretionary power of
the Minister. The Precautionary Principle should be applied to all considerations regarding management
of threatened fauna, including bats.
e) the adequacy and effectiveness of protections for critical habitat for threatened fauna under
the Environment Protection and Biodiversity Conservation Act 1999;
As flying-foxes and smaller insectivorous bats can cover large distances (>10 kms) on a nightly basis,
critical habitat is located across a variety of land tenures. Currently, there is inadequate provision to
protect known critical roost sites for a number of threatened bat species. One of two known critical
maternity roost sites for the critically endangered Southern bent-wing bat was only very recently afforded
some level of appropriate protection. Critical habitat for threatened bats needs to be promptly identified
and the requirements of the bats prioritised for management regardless of land tenure. The ABS is willing
to assist with this process.
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f) the adequacy of the management and extent of the National Reserve System, stewardship
arrangements, covenants and connectivity through wildlife corridors in conserving threatened
fauna;
Effective management is required over multiple land tenures to conserve threatened bats. The rise in
human versus flying-fox conflict highlights the inadequacy of the National Reserve System to maintain
sufficient foraging resources for threatened flying-foxes. As flying-foxes are forced further into the built
landscape, the risk of persecution and spread of disease(s) increases to the detriment of both bats and
humans. Tightening of legislation concerning the clearing of native vegetation on both private and public
lands is urgently required.
h) the adequacy of existing funding streams for implementing threatened species recovery plans
and preventing threatened fauna loss in general;
There are multiple examples of where the current recovery plan process (including funding
arrangements) have failed threatened bat species. Conversely, there are very few examples of wellfunded and implemented recovery plans for threatened bats. The belatedness of funding for the
Christmas Island Pipistrelle undoubtedly contributed to the recent extinction of this small insectivorous
bat. Furthermore, under the Commonwealth’s Threatened Species Strategy ‘Top 20 Priority list’ there is
a real risk that the majority of threatened bats (not on this list) will fail to attract investment partners
required to implement effective recovery plans. The Commonwealth needs to commit funding for key
activities in all threatened species recovery plans within a time frame nominated by the recovery plan
team.
j) the adequacy of existing assessment processes for identifying threatened fauna conservation
status;
The assessment of the conservation status of native fauna is undertaken at State and Commonwealth
level using criteria developed by the International Union for the Conservation of Nature (IUCN). These
criteria allow consistent and objective assessment of the likelihood of decline and extinction of native
fauna, flora and ecological communities, and are applied at global, national, and state/regional levels. It
is essential that the threatened category for each taxon continues to be assessed using the IUCN Red
List criteria for matters of State, Territory and Commonwealth legislation, conservation policy
implemented by State and Territory Government land managers, and as a basis for assessing the risk to
native fauna of proposed development projects by State and Territory Government regulators. Generally,
matters of environment should be given greater consideration by governments with the responsibility for
good environmental stewardship and protection of our shared natural heritage, so that species do not
continue to make the transition from Near Threatened to Threatened.
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Preface
With 103 species and subspecies, bats comprise a third of all Australian mammals. All Australian bat
species are protected fauna under State and Commonwealth environmental legislation, including 13
species listed under the EPBC Act. As the peak body promoting bat conservation in the Australasian
region, the ABS, has prepared this submission to highlight the shortcomings of existing Commonwealth
protection and management for threatened bat species. The loss of bats from our landscape creates
cascading ecosystem change, particularly with regards to the viability of our diminishing native tropical
and temperate forests. Without improvement to existing laws and processes, many more bat species
will require listing, greatly increasing the Commonwealth’s burden of threatened species management.

Terms of Reference
a) the ongoing decline in the population and conservation status of Australia's nearly 500
threatened fauna species
The Australian mammal fauna has fared catastrophically since European settlement; 29 Australian
mammal species, including three species of bats, have been made extinct in a little over 200 years
(Woinarski et al. 2014). Based on categories that have been well defined by the IUCN, Woinarski et al.
(2014) assign 52% of known Australian bat species to a specific threatened category (Table 1). Of the
assigned bat species, four have been classified to a higher conservation category since 2002 (Table 2),
whilst none have had their conservation status downgraded.
Of great concern is the high number (14) of Near Threatened categories assigned to Australian bats by
Woinarski et al. (2014), of which 13 are not currently listed under the EPBC Act. Without immediate,
effective and targeted conservation measures, many - if not all - of these Near Threatened species will
require listing under the EPBC Act. This would more than double the number of bat species listed under
the EPBC Act, significantly increasing the financial commitment required from the Commonwealth to
meet its obligations. Whilst the highest priority for government remains preventing further extinctions, it
should be noted that the path toward saving a species listed as Near Threatened may be less wrought
with technical difficulties compared to trying to secure viable populations of Endangered and Critically
Endangered listed species. For example, recovery of a species with very few individuals left is challenged
by reduced genetic diversity compared to the greater genetic diversity present amongst species with
larger populations.
Table 1. Number of threatened bat species listed as Extinct (EX), Critically Endangered (CE),
Endangered (EN), Vulnerable (VU), Near Threatened (NT), Least Concern (LC) and Data Deficient (DD).
EX

CE

EN

VU

NT

LC

DD

Woinarski et al. (2014)

3

1

2

6

14

13

2

EPBC Act

1

3

1

9
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Table 2. Listed bat fauna that have advanced to a higher threat category in the decade between 2002 2012 (Woinarski et al. 2014) and current EPBC Act listed status.
Threat Category
change

Species

EPBC Act

Least Concern to
Vulnerable

Pilbara leaf-nosed bat
Rhinonicteris aurantia
(Pilbara)

Vulnerable

Near Threatened to
Vulnerable

Lesser large-eared
horseshoe bat
Rhinolophus ‘intermediate’

Not listed

Endangered to Critically
Endangered

Christmas Island Flying-fox
Pteropus natalis

Critically Endangered

Critically Endangered to
Extinct

Christmas Island Pipistrelle
Pipistrellus murrayi

Critically Endangered (list
not updated)

Recommendations
Conduct a review of the current recovery plan process - documenting time frames to implementation,
results of conservation measures and adequacy of resourcing for each plan.
In lieu of an improved process; immediately increase resourcing so that shorter time frames are set for
the preparation and delivery of recovery plans for Vulnerable, Endangered and Critically Endangered bat
species as a matter of priority.
Liaise with the ABS for advice on conservation measures beneficial to the 14 species identified as Near
Threatened to help prevent these species from listing under the EPBC Act.
Commit resources to policy, legislation, education and other on-ground action as required.
b) the wider ecological impact of faunal extinction
Inadequate reversal of key-threatening processes to Australian bats will have wide ecological and social
impacts. Following is a discussion of the wider ecological impacts that will/have resulted as bats
disappear, or are forced from, from their traditional landscapes.
Pollination and seed dispersal services:
Grey-headed Flying-fox, Spectacled Flying-fox and Christmas Island Flying-fox populations have
suffered dramatic declines, due to loss of feeding habitat and persecution and killing by humans, and
they are now listed as ‘Vulnerable to Extinction’ under environment laws. Flying-foxes feed in the forest
canopy and eat a diverse range of plants. For example, Grey-headed Flying-foxes eat fruit from over 50
species of rainforest trees and vines, blossoms from nearly 60 species of eucalypts, melaleucas and
banksias, and various introduced and cultivated fruits. Flying-foxes provide essential services to these
plants and forest ecosystems, by pollinating flowers and dispersing seeds (Australian flying-foxes, ABS
fact sheet). The Christmas Island Flying-fox is considered one of Australia’s rarest flying-foxes and in
serious danger of extinction. Currently listed as Critically Endangered, the species provides an important
role dispersing seeds and pollen on Christmas Island (Van Dyck & Strahan, 2008).
In addition to flying-foxes, blossom bats (Macroglossus sp; Syconycteris sp) are the major pollinators
and seed distributors of many native plant species. Throughout their range, these bats forage in habitat
varying from sclerophyll woodland to rainforest (Van Dyke and Strahan, 2008). Pollination and seed
dispersal services bats are particularly important given the fragmented nature of Australia’s rainforests
and hardwood forests, including the World Heritage Wet Tropics.
Pest control:
Bats play a vital role in the health of ecosystems. Microbats eat a wide range of insects, including
mosquitoes, moths, beetles and bugs, helping to keep their numbers in check. Because powered flight
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is energetically costly, bats need to consume large volumes of food, often up to 75% of their body weight
per night whilst foraging. This includes a range of prey species that are agricultural pests (Bats;
fascinating creatures of the night, ABS fact sheet). Research has shown that microbats can provide
substantial pest control services to agricultural enterprises (e.g. Krauel et al. 2017) and can also
contribute towards control of social pest insects (e.g. mosquitoes, Gonsalves et al 2013).
Cultural losses:
The Ghost Bat (Macroderma gigas), currently listed as Vulnerable under the EPBC Act, has disappeared
from much of its former range in central Australia. Sue Churchill (2008) documents a poignant story of
how the loss of Ghost Bats from central Australia had repercussions for the Aboriginal custodians of this
land - where once the Ghost Bat had important spiritual significance for these people. All native wildlife
species hold an intrinsic value that should be treasured and protected for current and future generations.
Recommendations
Significantly reduce native vegetation clearing.
Review Regional Forest Agreements in light of above.
In conjunction with the ABS, local, state and Commonwealth governments acknowledge and help
publicise the important role that bats play within the Australian landscape.
Promote and support the ABS’ “Australasian Bat Night” program: http://ausbats.org.au/australasian-batnight/
c) the international and domestic obligations of the Commonwealth Government in conserving
threatened fauna
The Commonwealth government has a responsibility under the EPBC Act to list and protect threatened
species and to prepare recovery plans or conservation advice, and is a signatory to various international
agreements that relate to threatened species. It has international obligations to EPBC Act listed species,
including threatened bats, under Appendix II of the Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES). In addition, some threatened bat species may be recognised
as Values to World Heritage properties under the Convention Concerning the Protection of the World
Cultural and Natural Heritage (World Heritage Convention), such as Spectacled Flying-fox which is
recognised as a value of the Wet Tropics of Queensland World Heritage Area.
However, apart from regulation of potential impacts on threatened species, or management of species
on Commonwealth land, there is no capacity for Commonwealth government to directly manage or
implement conservation actions for many threatened species including bats.
There is a mismatch between State and Commonwealth priorities for the listing and conservation of
threatened species. This causes significant impacts on species whose ranges span multiple jurisdictional
boundaries. A nationally-consistent legislative and regulatory framework overseen by the Commonwealth
is required across all jurisdictions for all bat species.
Recommendation
That the Commonwealth partner with state and territory jurisdictions to undertake conservation recovery
actions for threatened species, particularly bats that are found in multiple jurisdictions.
d) the adequacy of Commonwealth environment laws, including but not limited to the
Environment Protection and Biodiversity Conservation Act 1999, in providing sufficient
protections for threatened fauna and against key threatening processes
Current Commonwealth environmental laws often fail to address the threatening processes faced by
Australian bats. These processes include, but are not limited to:
Habitat loss, destruction and disturbance.
Climate change and associated extreme weather events.
Disease and poisoning.
Persecution.
Introduced species.
Below we provide two case studies that clearly highlight how current environmental laws have failed to
address some of the key threatening processes impacting Australian bats.
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Case Study 1
Species: The Spectacled Flying-fox (Pteropus conspicillatus).
Key threatening processes: Habitat loss, persecution, disease, climate change.
The Spectacled Flying-fox is a rainforest specialist restricted to north-eastern Queensland. Within this
range, the species plays an important in rainforest maintenance and revegetation through long and shortdistance seed dispersal (Van Dyck and Strahan, 2008). The species is highly conservation dependent
and is threatened by habitat loss and fragmentation, persecution, tick paralysis and other human-induced
impacts included collison with barbed wire, secondary poisoning with agricultural chemicals and climate
change.
The species was listed as Vulnerable in 2002 under the EPBC Act, yet a recovery plan was not drafted
until eight years later in 2010 (DERM 2010). The Recovery plan has not been enacted and is currently
outdated. Despite being listed as Vulnerable under Queensland Nature Conservation (Wildlife)
Regulation (2006), Spectacled Flying-fox numbers continue to decline in Queensland (CSIRO National
counts reports), with 75% of the population lost over a 14 year period beginning in 2004 (Westcott et al.
2018). The major contributor to this decline appears to have been cyclones, however, the lack of any
population growth since 2013 and the detection of perturbations during the cooler months since 2013
suggest that additional pressures are currently acting to prevent population recovery (Westcott et al.
2018). Extreme weather events have been demonstrated to have significant impacts on a range of bat
species. Key examples include the ongoing decline in the Spectacled Flying-fox population due to
cyclones (Westcott et al. 2018) and the increasingly frequent mass mortality of flying-foxes due to heat
events (Welbergen et al. 2008). Current legislation makes little reference to the effects of climate change
on threatened species and there are few if any formal and timely responses available in the event of
extreme weather events. This failure to consider and plan for such events will become increasingly
important in the coming decades.
Since 2015, the Spectacled Flying-fox has been nominated by members of the ABS to be uplisted from
Vulnerable to Endangered, however a final decision on this nomination has been deferred three times by
the Commonwealth Minister for Environment and Energy. Further threats include dispersal activities at
camps due to increased development and roost tree removals, such as the action approved by the
Department of Environment and Energy within 50m of a Nationally Important Camp in the center of
Cairns. This action led to 1154 abandoned and dead pups from a single camp in one season. Mitigation
conditions under existing laws are clearly not adequate to reduce impacts on this species.
Specific recommendations for Spectacled Flying-fox management:
National and State leadership and coordination of management and conservation of Spectacled Flyingfoxes and their camps.
Consideration of cumulative impacts on foraging and roosting habitat across the whole of the distribution
of the Spectacled Flying-fox.
Not permit dispersal of the Spectacled Flying-fox from any camp except under very tightly defined
circumstances (the ABS can assist in establishing these).
That planning law take into consideration roosting requirements of Spectacled Flying-fox such that
developments do not occur in the vicinity of Nationally Important or established camps, as recommended
in the Recovery Plan.
That mitigation conditions for allowed actions impacting on the Spectacled Flying-fox and its camps be
reviewed and revised based on scientific evidence and best practice.
Case Study 2

Species: The Ghost Bat (Macroderma gigas).
Key threatening processes: Disturbance and destruction of habitat (roost sites), loss of genetic diversity
The Ghost Bat is Australia’s largest microbat and found in Northern Queensland, Northern Territory and
the Kimberley and Pilbara regions in Western Australia. It is estimated that the current population is less
than 10,000 individuals (Woinarski et al. 2014). The Ghost Bat was uplisted to Vulnerable in May 2016
due to continuing population decline and persistence of threatening processes. This species roosts in
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natural ironstone, limestone and sandstone caves, granite boulder piles, as well as mine adits (Churchill
2008). Ghost bats are threatened by human disturbance at their roost sites (Woinarski et al. 2014).
Disturbance can be caused by activity surrounding the entrance of the roost and as a result of people
entering the roost. This disturbance can cause bats to vacate the roost (Woinarski et al. 2014) and/or
for dependent young to die during the breeding season. Two major roost sites in old mine workings have
been lost in the past decade in the Pilbara, and mining in ironstone terrain continues to encroach on
remaining colonies in caves. Ghost bats at one particular maternity roost (Kohinoor mine adit, Pine Creek,
Northern Territory) face extreme risk from regular human visitation, predominantly during the day.
Counts at Kohinoor in 2016 estimated that the Pine Creek roost had approximately 800 individuals
(Nicola Hanrahan, unpublished data) and therefore disturbance and/or destruction of this particular roost
has the potential to significantly reduce Australia’s overall Ghost Bat population. With the exception of a
low fence of inappropriate design, there is currently no additional protection to this roost and its location
next to a regularly used road makes it susceptible to repeated disturbance.
Mine adits represent an important roosting resource to the Ghost Bat. The collapse or reworking of mine
adits causes the loss of important roosts that provide the narrow humidity and temperature ranges that
Ghost Bats require (Woinarski et al. 2014). The recent uplisting of the Ghost Bat now requires developers
to assess if Ghost Bats are using mine adits and the level of disturbance likely to impact the colony. This
is an improvement to previous practices. Despite this, there is a lack of consideration of the regional
impact that the disturbance/removal of diurnal roosting for small numbers of individuals or nocturnal
feeding caves that help to connect roosts supporting larger colonies may cause.
Female Ghost Bats exhibit strong philopatry (lifelong site preference) and maternity roosts are largely
isolated with little intermixing between colonies with the exception of some male movement (WorthingtonWilmer et al, 1999). The loss of a colony due to roost disturbance or destruction has the potential to
greatly affect the genetic diversity of Ghost Bat populations, as well as the likelihood of recolonisation
after disturbance. There is also a risk the disturbance of roosts may result in further genetic isolation of
colonies through the loss of interconnecting caves/adits between major maternity colonies that limits their
movement across the landscape.
Specific recommendations for Ghost Bat management:
Explicit protection of known, significant Ghost Bat colonies to prevent disturbance through human
visitation.
Thorough surveys of suitable Ghost Bat habitat are conducted, and that colony sizes are assessed
robustly and non-invasively, prior to any mine exploration or reworking of old mine sites.
Cumulative effects of the disturbance/destruction of smaller roosts in development plans are considered,
documented and alleviated.
Well-designed and supported, non-invasive programmes monitoring colony size at the most significant
roost sites are enacted immediately.
Recommendations
That the Commonwealth implement more effective environment laws to conserve Australia’s threatened
species, reflecting the principals championed by the Places you love alliance of environmental and
community organisations of which ABS is a member:
http://www.placesyoulove.org/australiawelove/naturelaws/.
New environmental laws should be built around five key principles:
* National leadership.
* A central role for communities in decision making.
* Trusted and independent institutions.
* Delivering strong environmental outcomes.
* Ensuring resilience in the face of climate change.
That limits are placed on the discretionary power of the Minister which prevent the Minister from declaring
National Interest Exemption on critical habitat for bats or other actions contrary to protections provided
under the EPBC Act.
The ABS recommends that the Minister must comply with findings of the TSSC in listing threatened
species.
That the Commonwealth Government ensures that conservation policy is based on science and not
political expediency.
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That environmental laws utilise the Precautionary Principle for conservation of biodiversity and
threatened species.
That there is consideration of cumulative impacts across bat roosts including protection of smaller
roosts/camps.
e) the adequacy and effectiveness of protections for critical habitat for threatened fauna under
the Environment Protection and Biodiversity Conservation Act 1999
Bats can cover very large distances whilst foraging and commuting between roost sites, drawing upon
critical resources from a wide variety of land tenure types. The Ghost Bat (case study above) and the
Southern bent-wing bat (Miniopterus orianae bassanii) provides two clear examples of the EPBC Act’s
failure to protect critical habitat threatened bats in Australia.
The 15g Southern Bent-wing Bat can fly up to 70 km in just over three hours, foraging over bush and
wetland reserves, forestry tenures, private vineyards and farmlands (E. van Harten, unpublished data).
One of the known main maternity caves for this EPBC Act listed Critically Endangered species occurs
on private land. Only very recently has progress been made to prioritise the management of this species
at these significant sites. Many other cave sites used for sheltering by Southern Bent-wing Bats also
occur on private land where there is little to no adequate protection. Of particular concern is the
infestation of weeds (e.g. blackberry) around and over cave entrances, rendering these sites difficult, if
not impossible, for bats to enter. There are no site management plans in place at caves on private
properties and often the owners / managers have little knowledge or resources in terms of bat
conservation.
Recommendations
Critical habitat for threatened bats needs to be promptly identified and the requirements of the bats
prioritised for management regardless of land tenure.
The ABS should be consulted by recovery teams to ensure that any knowledge (and conversely any
knowledge gaps) of species-specific requirements for threatened bats are captured early, documented
and acted upon.
f) the adequacy of the management and extent of the National Reserve System, stewardship
arrangements, covenants and connectivity through wildlife corridors in conserving threatened
fauna
As highlighted above, effective management is required over multiple land tenures to conserve
threatened bats. For example, flying-foxes are highly mobile animals and can commute an average
distance of 10-20 kms from their camp to foraging sites (depending on the location and the species being
considered) and utilise all parts of the landscape, ranging from high density urban sites through to
extensive areas of natural vegetation (Westcott et al. 2015; Welbergen et al. unpubl. data). Furthermore,
they change camps on a frequent basis, sometimes moving hundreds of kilometres between camps, and
thousands of kilometres over periods of weeks and months. The National Reserve System alone cannot
provide sufficient resources for flying-foxes.
The recent escalation in human-wildlife conflicts with flying-foxes, largely located in, but not limited to,
urban / peri-urban areas, are mainly driven by the loss of this species’ food resource due to clearing /
logging of eucalypt forests. Clearly there is inadequate protection of these food resources under the
current National Reserve System. As bats are forced closer into human settlement areas due to the loss
of eucalypt forests, the risk of disease transmission between bats and other species also increases, with
well documented cases of Hendra virus outbreaks noted recently in Queensland and New South Wales
(NSW).
Recommendations
Tighter restrictions around clearing of native vegetation on private land.
Substantially reduced rate of clearing of native vegetation on public land.
Processes for establishing private conservation land covenants and stewardship arrangements should
be transparent and simplified.
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h) the adequacy of existing funding streams for implementing threatened species recovery
plans and preventing threatened fauna loss in general
Our experience with threatened species recovery plans is that they are not enacted early enough to
enable effective species conservation and that there is inadequate funding matched to specific actions
within a recovery plan.
The delay in adequate funding for the Christmas Island Pipistrelle Recovery Plan (Plan instigated in 2004,
but island-wide rescue funding not forthcoming until 2009) undoubtedly contributed to the extinction of
this species. Notwithstanding, it was also not until considerable media attention and ABS lobbying of the
Environment Minister occurred that Commonwealth funding was (belatedly) announced.
The substantial time taken to prepare recovery plans once a species is listed indicates that more
resources (staffing) and refined processes are required to prepare plans more efficiently. For example,
the Grey-headed Flying-fox was listed as Vulnerable under the EPBC Act in 2001, yet a draft National
Recovery Plan was not published for another 8 years (DECCW 2009) and comment was still being invited
in 2017 on a revised recovery plan for this species. Whilst the threats continue unabated to Grey-headed
Flying-fox and the population undergoes significant decline, no funding has been allocated to specific
conservation actions drafted in this species recovery plan 16 years after the species’ listing. We
acknowledge that it is important to consult multiple stakeholders during the preparation of recovery plans.
However, recovery plans should be guided by science and the most important priority needs to be
protection of threatened species’ ecological requirements and abatement of key threatening processes
in a timely manner.
Only one bat species (the Christmas Island Flying-fox) is included on the Government’s Threatened
Species Strategy (TSS) list of 20 Priority Mammals (2015). ‘Priority lists’ assist with allocation of limited
funding, and whilst the current TSS is beneficial for the Critically Endangered Christmas Island Flyingfox - the obvious question is what happens to the species left off this list? This question is particularly
relevant if the species concerned are not ‘iconic’ and if like bats, they are generally perceived negatively
by the public. How do recovery teams attract investment partners to fund conservation of threatened
species that the public do not necessarily like?
Recommendations
Commitment from the Commonwealth to fund key activities in recovery plans within a time frame
nominated by the recovery plan team.
Substantially reduced time frames for preparation and implementation of recovery plans.
j) the adequacy of existing assessment processes for identifying threatened fauna conservation
status
In Australia, as it occurs in many other countries, the assessment of the conservation status of native
fauna is undertaken at State and Commonwealth level using criteria developed by the IUCN (International
Union for the Conservation of Nature; IUCN 2012a). Information and trends about population size and
distribution, as well as identified key threatening processes, are used to match each species to one of
five main criteria, and determine whether a listing of Threatened (EPBC Act categories Vulnerable,
Endangered, Critically Endangered) can be justified.
These criteria allow consistency and objective assessment of the likelihood of decline and extinction of
native fauna, flora and ecological communities, and are applied at global, national, and state/regional
levels. The criteria are also applied to whole groups of fauna as part of Action Plans by government
departments (e.g. bats: Duncan et al. 1999) and expert groups (all Australian mammals; Woinarski et al.
2014). These action plans provide collated information to justify a conservation status, and also detail
measures and priorities to ameliorate threats and bring about species recovery.
At the national level in Australia, the Threatened Species Scientific Committee considers submissions
and makes periodic conservation status reassessments that have implications under the EPBC Act. At
State and Territory level, local experts make periodic reassessments within the context of their own
regions that then have implications under the relevant State and Territory legislation. While some of the

- 18 -

The Australasian Bat Society Newsletter, Numbers 51&52, 2018/2019
category names differ from those used by the IUCN, the assessment process employs the IUCN criteria,
and the IUCN provides specific guidance for the application of these criteria at the regional level (IUCN
2012b). Conservation status can also differ, if the threats and population status differ in different areas,
and this can be sensible given that losses in just one region or State can affect the extinct risk of a
national or global population.
In addition to conservation assessments undertaken for the states, territories and the Commonwealth,
volunteer experts manage the reassessment of all mammal species (including all bat species) at the
global level for the IUCN. The IUCN Red List is the result (http://www.iucnredlist.org/initiatives/mammals;
https://newredlist.iucnredlist.org/). Periodic reassessments are made by experts and experienced
people, with compilation of information across countries where species distributions cross national
boundaries. These reassessments are managed by the specialist groups in the IUCN’s Species Survival
Commission. In the case of Australasian bat species, the process is facilitated by two volunteer members
of the Bat Specialist Group, and involves calls for information and writing contributions from people with
relevant knowledge of species. The resulting accounts contain information from both published sources,
and unpublished observations that have not necessarily found their way into the public domain but are
crucial for understanding each species and threats to their persistence. In some countries, the IUCN
accounts are of primary importance for environmental impact assessments, and in Australia there is
much sharing of information between the IUCN Red List and other assessments.
The reality of assessments in any of the contexts above is that there is often very little information with
which to match against the criteria. In many cases where there is cause for concern, species are matched
as well as is possible, and under the precautionary principle (guidelines for application of the criteria
available in IUCN 2016). The Ghost Bat is an excellent example of where a change in conservation
status led to complacency around its effective management. A lack of information led to its delisting in
the past at national level from Vulnerable (see discussion in Duncan et al. 1999). With subsequent
mounting threats and several unfortunate losses that were not guarded against through lack of foresight,
the species was recently re-assessed as Vulnerable under the EPBC Act. This species is now afforded
greater protection, and greater scrutiny and consideration is given to whether development projects may
have a role in further declines. In the case of the Ghost Bat, the value of IUCN-based conservation status
is quite clear, as is the lack of perception around species that should be managed better so they do not
decline to the point where they do meet the criteria for a Threatened category.
The process and criteria for conservation status assessment provided by the IUCN are robust, generally
accepted globally, are applicable to all taxa, and underpin legislation, conservation policy and
environmental impact assessment in Australia.
Recommendations
That the threatened category for each taxon continues to be assessed using the IUCN Red List criteria
for matters of State, Territory and Commonwealth legislation, conservation policy implemented by State
and Territory Government land managers, and as a basis for assessing the risk to native fauna of
proposed development projects by state and territory government regulators.
Generally, matters of environment should be given an increasingly serious consideration—not less—by
governments with the responsibility for good environmental stewardship and protection of our shared
natural heritage. This would ideally extend to better resourcing of government departments to manage
land and native species so that species do not continue to make the transition from Near Threatened to
Threatened.
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Appendix 1.
About the Australasian Bat Society (ABS), Inc. (ABS)
The ABS is a not-for-profit organisation, registered under the NSW Associations Incorporation Act 1984 through
the NSW Department of Fair Trading. Our aim is to promote the conservation and study of bats in Australasia.
ABS membership is wide-ranging and includes research scientists, natural resource managers, ecological
consultants, educators, students, wildlife carers and members of the general public.

About the ABS Flying-fox Expert Group (FFEG)
The FFEG is the primary source of reliable, accurate information on Australian flying-foxes. The FFEG is
represented by flying-fox specialists from research, government, industry, and advocacy groups, and it
encourages a more scientific and sustainable approach to flying-fox management and conservation.
For further information please visit http://ausbats.org.au/
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Bat Quiz. First to guess where this recent photo was taken will receive a prize!
Email: President@ausbats.org.au
Photo: Justin Welbergen

Semon’s Leaf-nosed Bat Hipposideros semoni – a species that might be recorded on the Cape York Bat Blitz
(see page 48). Photo: Justin A. Welbergen
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AUSTRALASIAN BAT SOCIETY, INC.
ABN 75 120 155 626

Dr Justin A. Welbergen
President, The Australasian Bat Society, Inc
PO Box 185 Milsons Point, NSW, Australia 1565
Email: president@ausbats.org.au
Tuesday, 8 January 2019
Re: Decision to uplist the Spectacled Flying-fox from Vulnerable to Endangered
Dear Minister,
We refer to the decision due this Monday 7 January 2019 to uplist the Spectacled Flying-fox, Pteropus
conspicillatus, from Vulnerable to Endangered. This decision has already been deferred three times, but it is critical
that the species is uplisted as a matter of urgency, given ongoing population reduction and a recently observed
population crash.
The 2014 National Environment Research Report on flying-fox monitoring (Westcott et al. 2014) showed that the
Spectacled Flying-fox population had declined over the nine years of monitoring at a rate of 5-6% pa, and
subsequent monitoring has shown no recovery. In addition, Westcott et al. (2018) estimated a 75% decline over 14
years, from 250,270 in 2004 to 75,347 in 2017 (based on November counts). Most recently in late November 2018,
a further estimated 23,000 individuals (~30%) of the remaining Spectacled Flying-fox population was lost during
a Heat Stress Event in Far North Queensland (e.g., Humane Society International, 2018; ABC News, 2018), with
mortality being second-only to the largest flying-fox die-off in recorded history (Welbergen 2014).
The observed combined loss of ~80% of individuals since 2004 constitutes ‘very severe reduction’ of the
population, and thus the species now arguably meets the criterion 1-A2 (Population reduction observed, estimated,
inferred or suspected in the past where the causes of the reduction may not have ceased […]) for listing as Critically
Endangered.
Further losses to the Spectacled Flying-fox can clearly not be sustained, and appropriate conservation and
management actions are thus urgently needed. The first step towards safeguarding long-term population stability
would be to uplist the Spectacled Flying-fox to Endangered. Next, the species’ Recovery Plan should be reviewed
as a matter of high priority, followed by immediate implementation of recommended actions.
We look forward to a favourable decision from the Minister this Monday, so that the Spectacled Flying-fox can be
afforded the protection needed to halt its current trajectory towards extinction.
Yours sincerely,
Dr Justin A. Welbergen
President, Australasian Bat Society, Inc.
Literature cited
ABC Far North. Extreme heat wipes out almost one third of Australia's spectacled flying fox population. December 19, 2018
https://www.abc.net.au/news/2018-12-19/heat-wipes-out-one-third-of-flying-fox-species/10632940
Humane Society International. 23,000 dead: HSI calls for urgent spectacled flying-fox endangered listing. December 19, 2018.
https://hsi.org.au/newsroom/23000-dead-hsi-calls-for-urgent-spectacled-flying-fox-endangered-listing
Welbergen J. A., Booth, C. and Martin, J. Killer climate: tens of thousands of flying foxes dead in a day. The Conversation,
February 14, 2014
https://theconversation.com/killer-climate-tens-of-thousands-of-flying-foxes-dead-in-a-day-23227
Westcott, D.A. and McKeown, A., 2014. Spectacled flying-fox monitoring in the Wet Tropics Region. Reef and Rainforest
Research Centre Limited.
http://www.nerptropical.edu.au/sites/default/files/publications/files/NERP-TE-PROJECT-3.4-FINAL-REPORT-FLYINGFOX-COMPLETE.pdf
Westcott, D.A., Caley, P., Heersink, D.K. and McKeown, A., 2018. A state-space modelling approach to wildlife monitoring
with application to flying-fox abundance. Scientific Reports, 8(1), p.4038.
https://www.nature.com/articles/s41598-018-22294-w
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AUSTRALASIAN BAT SOCIETY, INC.
ABN 75 120 155 626

Dr Justin A. Welbergen
President, The Australasian Bat Society, Inc
PO Box 185 Milsons Point, NSW, Australia 1565
Email: president@ausbats.org.au
Sunday, 12 May 2019
Re: Decision to uplist the Spectacled Flying-fox from Vulnerable to Endangered
Dear Minister,
Further to my letter dated 8th January 2019, I would like to highlight the immense public services provided by the
volunteers that rescue and care for flying-foxes, including when flying-foxes die en masse from extreme heat, as
highlighted by the recent event in Far North Queensland in late November last year.
It is my hope that our government, in recognition of these community services, develops better support initiatives
for flying-fox carers across Australia. Such initiatives should include the provisioning of rabies vaccinations freeof-charge, and targeted financial support to well-organised wildlife care groups.
During extreme heat events, flying-fox carers and rescuers contribute to the community in multiple important ways,
most directly in terms of 1) species conservation and 2) public health, but also indirectly through 3) education and
human-wildlife conflict mitigation. I discuss each of these below.
Species conservation
Extreme heat events can cause flying-fox mortality at sometimes biblical scales (e.g., Welbergen et al 2014),
affecting both listed (Grey-headed Flying-fox, Spectacled Flying-fox,) and non-listed species (Black Flying-fox).
In our last publication on this issue (Welbergen et al., 2008), we reported that at least 30,000 flying-foxes had died
in heat stress events since 1994. Since that paper we have thus far collated reliable reports of a further 9 major
flying-fox die-offs (with >1,000 dead) between 2008 and 2019, accounting for a confirmed additional >122,300
dead (see appendix 1). These numbers should be taken as conservative minimum estimates, as they do not account
for the many smaller intervening die-offs (<1,000 dead) and because many mortality events still go unreported.
This demonstrates that extreme heat events are a very serious and ongoing issue for the conservation and
management of flying-foxes in Australia.
Following these heat events, substantial numbers of flying-foxes are brought into care, sometimes more than 1,000
(as was the case in SE Queensland in 2014, and most recently in FN Queensland). Many of these animals may be
in care for up to six months before they can be released back to the wild. In addition, many more are saved in the
wild by armies of wildlife volunteers who enter flying-fox camps and spray heat-stressed individuals with water to
cool them down. Thus, flying-fox carers and rescuers make substantial contributions to the conservation of the
species.
Only experienced carers with appropriate facilities and support systems can cope with large numbers of flyingfoxes, but their resources are mostly privately funded and are often in short supply. Targeted financial support for
well-organised groups can thus directly contribute to flying-fox conservation.
Only vaccinated people should interact with flying-foxes during extreme heat events (e.g., OEH, 2019); however,
the current costs of rabies vaccinations can make this recommendation prohibitively difficult to follow. This limits
the amount of intervention possible, and in some cases may put carers and rescuers unnecessarily at risk. Hence,
government support in the way of free rabies vaccinations can directly contribute to the conservation of the species
and help promote public health (see also below).
Public health
Flying-fox heat stress events are associated with increased contact of the public with flying-foxes, giving rise to
serious public health concerns (e.g., ABC, 14-1-19). At present it mainly falls to volunteer flying-fox carers to
remove injured or dead flying-foxes from affected camps. Not only do volunteer flying-fox carers help reduce the
risk that injured or dead bats are handled by unvaccinated members of the public, their services also help keep
animal scavengers under control and prevent the smell of rotting carcasses from affecting the amenity of the site.
Thus, the removal of injured and/or dead bats represents a major public health service, particularly in urban spaces.
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Only vaccinated people wearing appropriate PPE can provide these services, but local councils often lack the
experience, knowledge and vaccinated staff to manage the aftermath heat stress events. This means that local
governments will continue to rely on the flying-fox carer community, for the foreseeable future. Usually the burden
of removing dead wildlife lies with a very few vaccinated people, and this causes severe public health management
issues when heat stress events occur at landscape scales.
Unfortunately, flying-fox carers are still charged for their rabies vaccinations, despite the fact that they already
invest substantial amounts of their own time and resources in providing these public health services. Such personal
investment by carers includes time taken off from work, transport, PPE and other equipment, and -jarringlyoccasional tip fees for disposal of dead bodies. By making rabies vaccinations and booster shots free-of-charge to
qualified flying-fox carers and rescuers, the federal government can help increase the number of people available
for these services.
Education and wildlife-human conflict resolution
Flying-fox carers and rescuers also make important contributions to the community through education and humanwildlife conflict mitigation, and in doing so contribute public health and conservation.
Carers have an intimate understanding of the communities in which they live, and are perceived as more personable
and accessible than Council members or “scientific experts”. Carers are important stakeholders in camp
management plans, and closely engage with local government in managing dispersals. During extreme heat events,
they also play key roles in educating the public about potential risks and in countering unfounded fears, that
otherwise can escalate of human-wildlife conflict in local communities
Carers often contribute to public educating through events such as the Australasian Bat Night
(http://ausbats.org.au/australasian-bat-night/) that involves more than 100 separate events across Australia and New
Zealand annually. In addition, large carer facilities, such as the Tolga Bat Hospital (https://tolgabathospital.org/)
directly engage large numbers of the public, including schools. Such education initiatives can be effective strategies
to engendering more positive public perceptions of bats (e.g., Kingston 2016; Pennisi et al 2004) and so support
public health and wildlife conservation goals (Lu et al, 2017).
Finally, carers often contribute to conservation research by acting as sentinels for abnormal occurrences of
congenital birth defects (e.g., cleft palate syndrome) and other threatening processes including tick paralysis and
barbed wire/netting entanglements. They also provide easy access to animals for a wide range of scientific projects
(such as trials of tracking technologies) and regularly contribute biological samples. Following heat stress events,
carers are the main contributors of data that help us better understand the impacts on the species.
In sum, flying-fox carers and rescuers make important contributions to the broader community, including towards
conservation, public health, education, and human-wildlife conflict mitigation. A recent study has found that the
work done by Australian wildlife carers more generally is worth $6 billion per year (Englefield, 2018), and it should
be apparent that the efforts of flying-fox carers represent an enormous avoided cost. Thus, the provisioning of rabies
vaccinations free-of-charge, and targeted financial support to well-organised groups, seems but a small request for
the immense public services provided by the carer community.
Yours sincerely,
Dr Justin A. Welbergen
President, Australasian Bat Society, Inc.
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About the Australasian Bat Society (ABS), Inc.
The Australasian Bat Society is the peak body promoting bat conservation in the Australasian region. The primary aim of the
ABS is to promote the conservation of bats and their habitats through the advancement of quality science and the extensive
experience of our members. We recognise the intrinsic value of all bat species as well as their place in this country’s natural
heritage and the key ecological roles they play in our natural environment.
The Australasian Bat Society is a not-for-profit organisation, registered under the NSW Associations Incorporation Act 1984
through the NSW Department of Fair Trading. ABS membership is wide-ranging and includes research scientists, natural
resource managers, ecological consultants, educators, students, wildlife carers and members of the general public.
For further information please visit http://ausbats.org.au/
Appendix 1.

Table 1. List of substantial flying-fox heat stress-related die-off events (>1,000 dead) in Australia since
2008 (for data pre-2008, see Welbergen et al. 2008).
# camps with
# confirmed
Event
confirmed mortality
dead
Date
February 2011
Wingham Brush Event
>1
~1,300
January 2013

Central/Southern NSW Event

>18

>10,000

January 2014

SEQ Event

>52

>45,500

January 2014

Southern States Event

>7

>4,500

November 2014

Northern NSW & SEQ Event

>2

~4,000

January 2015

Adelaide Event

1

~1,000

February 2017

Central/Northern NSW Event

>15

>10,000

January 2018

Central NSW Event

>8

>3,000

November 2018

FNQ Event

>10

>43,000*

>114

>122,300

Total:

*This estimate includes ~23,000 Spectacled Flying-foxes and ~10,000 Black Flying-foxes that died on 26/11/18 plus >10,000 Black Flyingfoxes that were estimated to have died in the Rockhampton area two days later.
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Response from the Department of the Environment and Energy to the ABS letter.
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Right: ABS First Vice
President, Moni Rhodes,
recently returned from a
wildlife spotting trip in
Uganda with partner Marty
– seen here along with
Ingrid Kaipf (fellow bat
expert from Germany) and
Fred Kanaaro (local bird
and megafauna expert)
waiting for bats to emerge
at the White Nile waterfall
in Murchison Falls National
Park.

Above: Curious to know a little more about these fascinating bats? Check out information on the
ABS Cape York Bat Blitz (page 48). Photo credits: Julie Broken-Brow.
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– Reports –
First records of the bristlefaced free-tailed bat in Western
Australia
Bob Bullen & Norm McKenzie
bullen2@bigpond.com
A monotypic genus endemic to Australia, the
bristle-faced free-tailed bat (Setirostris eleryi;
Reardon et al. 2008) was known from less than 20

sites in eastern Australia and ten in central
Australia (Scotts 2012). We collected the westernmost specimen from the Hull River within the
Petermann Ranges in the Central Ranges
bioregion, 40 km east of the Western Australian
border (Fig. 1). Bristle-faced bats forage and roost
in riparian habitats (Young and Ford 2000,
Pennay 2006, Scotts 2012); specimens from
central Australia are all from ephemeral drainage
lines adjacent to ranges, a common habitat in the
Central Ranges bioregion.

Figure 1. Bristle-faced Bat records, showing boundary of the Central Ranges bioregion (black
outline). Previous records (hollow circles); reference echolocation sequences (solid squares);
museum specimens measured (solid circles); WA detection sites near Warakurna (hollow
squares).

We visited the Warakurna (Giles) community in
April 2018, hoping to detect the echolocation
sequences of this tiny bat in the Western
Australian section of the Central Ranges. The
project was a partnership with the Warakurna
traditional owners, represented by Ernest Bennett

(senior ranger), Patrick Reid, Devon Yates,
Desmond Freddie, Cedric Laidlaw and Bernard
Newberry. Francois Mazieres, the Ngaanyatjarra
Council’s
‘working-on-country’
co-ordinator
managed field activities (Fig. 2).
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Figure 2: Part of the team on site led by Bernard Newberry and Ernest Bennett. Standing
left to right are Cedric, Bernard, Ernest, Patrick, Norm and Desmond, with Bob sitting.

Between the 16th and 19th April 2018, we placed
Wildlife Acoustics SM2 or SM4 detectors for one
to two nights at seven sites within 15 km of the
Central Road between Warakurna Community
and the WA state border. During a later trip in
early October, two detectors were placed for three
nights each at the Hull River in the Northern
Territory. In all cases, the sites surveyed were dry
ephemeral creek lines (small and large) near
ranges. The weather was warm and dry with
virtually no wind or surface water during both trips.
Echolocation sequences were identified using a
series of search mode reference calls recorded by

Chris Pavey and Damian Milne (Reardon et al.
(2008), as well as reference recordings from
Owen Springs in the NT (provided by Erin
Westerhuis). Mike Pennay loaned us NSW
sequences for comparison.
Results
We detected twelve species of bat during the
survey (Table 1), including bristle-faced bats at
seven of the eight sites, sometimes flying in pairs
(Table 1). Except at Giles Creek and Hull River,
detections were sparse, just one or two
sequences per night.

Table 1. Bats detected during the survey. Austronomus australis (Aa), Chalinolobus gouldii (Cg), Chaerephon
jobensis (Cj), Nyctophilus geoffroyi (Ng), Ozimops petersi (Op), Saccolaimus flaviventris (Sf), Scotorepens balstoni
(Sb), Scotorepens greyii (Sg), Setirostris eleryi (Se), Taphozous hilli (Th), Vespadelus baverstocki (Vb), and
Vespadelus finlaysoni (Vf).
Site
River Gum woodland along dry creek bed in Warakurna Gap

Date
16/4/2018

River Gum woodland along dry creek bed 1 km north of
Warakurna Gap
Scattered River Gums along dry bed of Giles Creek

16/4/2018

Open shrubland beside dry creek bed at Kurrkuyultu
Scattered River Gums along fry bed of Rebecca Creek

17/4/2018
18/4/2018

Scattered River Gums along fry bed of Giles Creek

19/4/2018

River Gum open woodland in Warakurna campground

19/4/2018

River Gum open woodland along Hull River in Petermann
Range, Northern Territory

2–4/10/2018
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17/4/2018

Species
Cg Cj Sb Se
Vb Vf
Aa Cg Cj Op
Sb Th Vb Vf
Cg Cj Ng Op
Sb Se Vb Vf
Se
Cg Cj Ng Op
Sb Se Vf
Cg Ng Op Sb
Se Vb Vf
Cg Sf Sb Se
Sg Th Vf
Aa Op Th Vb
Cg Vf Se Sg
Sf

Se seq/night
1
0
6
1
2
2
1
12
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Following field-work we carefully analysed the
central Australian S. eleryi calls along with the
very similar calls recorded from Scotorepens
greyii. Relevant pulse summary statistics are
provided in Table 2. These, along with a fully
detailed
analysis
of
the
echolocation
characteristics, and a summary of some relevant
ecological parameters based on two specimens,
one each from the SA Museum and the WA
Museum, are soon to be published (McKenzie,
Bullen and Pennay, submitted).
The Warakurna sequences were consistent with
the Hull River and Alice Springs reference S. eleryi

sequences, higher in frequency than reference
sequences from eastern Australia, but not clearly
separable from Scotorepens greyii sequences
until pulse frequency was plotted against
fineness-of-tuning (Figure 3). These plots show
that, at any given frequency the central Australian
population uses search mode pulse sequences 3
kHz higher than their Eastern Australian
counterparts, and 2 kHz higher than Western
Australian Scotorepens greyii. Sequences of
pulses that were all >43 kHz were excluded from
our analysis because of overlap with Vespadelus
baverstocki (Fpeak typically 44 to 47 kHz with
similar Q values).

Figure 2. Peak frequency (Fpeak) versus fineness-of-tuning (QSM2) of strongest harmonic in search
mode echolocation sequences by Central Australian Setirostris eleryi (hollow circles), Western
Australian S. greyii (solid dots) and eastern Australian S. eleryi (hollow triangles).
Table 2. Search-mode echolocation sequence statistics of Setirostris eleryi (Se) and Scotorepens greyii (Sg)
derived from the strongest harmonic in its free-flying pulse sequences: average (s.d.). Abbreviations: Warakurna
area in WA (W), Hull River in Northern Territory (H), Alice Springs area in Northern Territory (A), Pilbara & Kimberley
(T), central New South Wales in eastern Australia (E), average pulse peak frequency (avFpeak ≈ Fcharacteristic where
Anabat-ZCAIM data used), average pulse fineness of tuning (avQSM2), average pulse duration (avDur), wingbeat
(WB), wingbeat frequency (fW) and sequence (seq). * = Anabat-ZCAIM recordings.
Se W

Se H

Se A*

Se E

Sg W

Sg H

Sg T

avFpeak (kHz)

40.7 (1.4)

40.3 (1.3)

38.5 (0.6)

37.0 (0.9)

38.5 (1.7)

39.8 (1.6)

38.1 (1.4)

avQSM2

39.4 (12.0)

59.7 (14.6)

N/A

33.5 (20.8)

39.3 (9.0)

28.1 (11.6)

35.8 (12.6)

avDur (ms)

5.8 (1.2)

5.1 (0.7)

5.2 (1.0)

6.4 (1.3)

5.9 (1.6)

5.7 (1.0)

6.4 (1.2)

# seq.

10

23

4

7

3

12

16

# locations

5

1

2

1

3

1

7

# pulses

56

117

45

48

21

55

65
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Finally, there appears to be a central Australian
population of Setirostris eleryi with slightly higher
echolocation frequency than the eastern
Australian population. The central Australian
population of S. eleryi uses the highest search
mode frequency of Australia's free-tailed bats.
Also, its calls are more finely tuned than most
other free-tailed bats, implying a more agile
foraging strategy.
The call repetition rates
indicate that it has a foraging flight speed of about
6.5 m/s. Calculations based on aerodynamic
measurements taken from the museum
specimens confirm these deductions.
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Rocky Creek Dam Tunnel
Veronica Silver
Ecologist at GeoLINK
veronica@geolink.net.au
Assessment of a 360 m long constructed tunnel at
Rocky Creek Dam (Dorroughby, northern NSW) in
June 2016 revealed occupation by a population of
Eastern
Horseshoe
Bats
(Rhinolophus
megaphyllus). Eastern Horseshoe Bats are cave
roosting specialists and prefer large cave and
tunnel systems. Roosts of the Eastern Horseshoe
Bat often have a restricted entrance with a narrow
vertical drop (Churchill 2009). The bats were
utilising a concrete ventilation shaft (gas vent) to
enter and leave one end of the tunnel while access

out of the other end was prevented by a gate with
fine mesh which was designed to prevent human
access (refer Fig.1a). This gate was most likely
installed in the 1980s therefore access via this end
of the tunnel had been unavailable to the bats for
at least 30 years. Works were proposed near the
gas vent which led to GeoLINK recommending
that two entry/ exit points be available to the bats.
The gate therefore needed to be modified so that
the bats had an alternative access to the tunnel
during proposed works.
Following a literature review and discussion with
Greg Ford, it was suggested that the existing gate
could be modified by creating a horizontal ‘slot’ of
minimum 200 mm high to allow bat egress. In the
Pilliga region, Murphy (2014) observed horseshoe
bats leaving and entering a cave via a 200 mm
high x 600 mm wide gap between an installed gate
and the cave roof. Studies by Slade and Law
(2008) found numbers of horseshoe bats declined
significantly (with a significant increase in the
number of aborted exit and entry flights) when
gates to caves were installed with 125 mm
spacings; with bat numbers and behaviour largely
unaffected by gate spacings of 300 mm and 450
mm.
Due to project safety requirements, the proposed
design of 200 mm width was not accepted, with a
maximum slot height of 160 mm permitted. As the
gas vent utilised by bats had an exit width of
approximately 150 mm, a 160 mm slot was
deemed acceptable as this was the maximum size
conducive to safety requirements.
The new gate was installed in September 2016
with the following dimensions (refer Fig. 1b):
Slot height: 160 mm
Slot length: ~1600 mm
Surrounding mesh dimensions: 190 mm x 190 mm
A site inspection in December 2018 recorded 102
Eastern Horseshoe Bats exiting the tunnel
through the new gate, with bats seemingly
passing through the slot with ease and utilising the
full length of the slot to leave the tunnel. Two bats
were also observed flying through the mesh to exit
the tunnel. On this basis, the altered gate
dimensions are clearly acceptable for horseshoe
bats and could be adopted for similar situations
where security or safety gating is required. From
a precautionary perspective, any reduction to
widths less than 150 mm is not recommended.
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Figure 1: a. The bat ‘unfriendly’ former gate which restricted entry and egress.
b. ‘Bat-friendly’ redesigned gate with 160 mm high entry slot and large mesh (190 mm x 190 mm).

particular habitat type is of interest as river red
gums can access ground water and tend to
maintain productivity, irrespective of rainfall.
Additionally, as one of only a handful of hollowbearing trees in the region, river red gums are
likely to be very important to hollow-using fauna
and particularly for the bat fauna in the
MacDonnell Ranges, where ten out of twelve
species are tree roosting.

References:
Churchill S.K. (2009). Australian bats- Second Edition.
Sydney: Allen & Unwin.
Murphy, M.J. (2014). Roost caves of the Eastern
Horseshoe Bat Rhinolophus megaphyllus Gray, 1834
(Chiroptera: Rhinolophidae) in the Pilliga forest in
northern inland New South Wales, Australia. Australian
Zoologist vol. 37(1): 117-126.
Slade, P.S. & Law, B.S. (2008). An experimental test of
gating derelict mines to conserve bat roost habitat in
south eastern Australia. Acta Chiropterologica 10(2):
367-376.

One of the main questions I am interested in is
whether microbats show a distinct preference for
river channels compared to nearby woodlands,
and also to better understand the temporal
patterns of microbat activity in central Australia.

Update on PhD research on
microbats in river red gum
woodlands of central Australia,
partially funded by an
Australasian Bat Society Grant.

To answer these questions, I deployed Anabat
Express acoustic recorders (Titley Scientific) at 12
river red gum sites of varying tree density and 12
adjacent woodland sites (usually Acacia
shrubland) in February 2017, June 2017,
September 2017 and January 2018. Some of the
preliminary results suggest that bats are more
active in river red gum woodlands than adjacent
woodland, and that this relationship becomes
more accentuated in winter.

Erin Westerhuis
Research Institute Environment & Livelihoods
Charles Darwin University, Alice Springs
erin.westerhuis@cdu.edu.au
This is an update that is almost two years late…..
but better late than never right?! For those of you
who don’t know me, I’m a PhD student at Charles
Darwin University, based in Alice Springs.
I started my PhD in 2016, focussing on the
temporal and spatial patterns of highly mobile
vertebrate animals (birds and bats) in river red
gum woodlands of central Australia.
This

I’m still working on identifying the species present
in the acoustic data I have collected, as Ozimops
petersi, Chalinolobus gouldii and Scotorepens
balstoni are proving difficult to separate and the
relatively open habitat in my study sites seems to
produce a lot of “flat” calls, even for species with
higher frequencies such as Vespadelus
baverstocki and V. finlaysoni, but a recent bat call
analysis workshop with Julie Broken-Brow and
Greg Ford has really helped get the analysis
moving again!
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During the past three summers, I have also harptrapped for the purpose of obtaining reference
calls and morphometric data. The funding from
ABS has extended the number of trips I could
make for collecting reference calls, and this is very
much appreciated. To date I have been able to
trap every tree roosting species known to occur in
this region, except Scotorepens greyii, at least
once. I have also collected reference calls from
Vespadelus finlaysoni and Taphozous hilli near
cave roosts. I was definitely finding my feet in the
first season and recorded reference calls from a
lot of very excited bats and then wondered why it
didn’t match the passively recorded data. I have
had better success in the past 12 months so if
anyone is after reference calls for central
Australia, send me an email and I’ll be happy to
share what I have.

New resource to help wildlife
workers to combat disease
Keren Cox-Witton
Senior Projects Officer, Wildlife Health Australia
kcox-witton@wildlifehealthaustralia.com.au
Wildlife Health Australia has recently released the
National Wildlife Biosecurity Guidelines, a
resource to help those who work with Australian
wildlife.
Good biosecurity helps to keep wildlife, people
and domestic animals safe and healthy by
minimising the impacts of disease on individual
animals and wildlife populations. Everyone who
works or interacts with wildlife has a role to play in
wildlife biosecurity.
These new guidelines are a resource to help
frontline wildlife workers to understand disease
risks, minimise disease spread and protect
individual animals, people, and free-ranging
wildlife populations. The guidelines draw together
the latest information on best practice biosecurity
measures that can be applied to every aspect of
wildlife work. They are intended for all people who
work or interact with wildlife including researchers,
carers,
wildlife
managers,
veterinarians,
volunteers and others. They acknowledge the
wide range of circumstances under which people
work and interact with wildlife in Australia. All
organisations which work with wildlife are
encouraged to use the guidelines to assess their
own biosecurity risks and develop an optimum
level of biosecurity for their operations.
The National Wildlife Biosecurity Guidelines are a
cooperative initiative between Wildlife Health
Australia (WHA) and the Commonwealth
Department of Agriculture and Water Resources,
on behalf of all who work with Australian wildlife.
WHA gratefully acknowledges everyone who
assisted with the development of the guidelines.
Please help us by spreading the message and
sharing the guidelines within your groups and
networks.

Top: Erin collecting reference calls of Chalinolobus
gouldii flying at dusk in Simpsons Gap (West
MacDonnell Ranges).
Bottom: Scotorepens balstoni from John Hayes
Rock-hole (East MacDonald Ranges). Images Erin
Westerhuis.

The National Wildlife Biosecurity Guidelines,
along with a one-page information sheet are
available on the WHA website:
www.wildlifehealthaustralia.com.au. For more
information, please contact WHA:
admin@wildlifehealthaustralia.com.au.
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Top: Moni, Marty and Fred on safari; Ishasha at
Queen Elizabeth National Park, Uganda.
Middle right: Lavia frons, the yellow-winged bat
(family Megadermatidae from Africa), found foraging
in the morning in an Acacia tree. Close up of photo
shows that it caught and is feeding on a microbat.
Middle and bottom left: Sheath-tailed bats (most
likely Mauritian tomb bat Taphozous mauritianus) are
commonly found roosting under the roofs of
buildings. They like to hang just under the roof and
are visible prior to exit, Uganda.
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Notices –
Robert Bender (OAM)
‘For service to conservation and the
environment, and to the community’
Ed: The ABS is very pleased to announce that one
of our cherished living treasures – Robert Bender
– has received an award within the Order of
Australia. The award recognises Robert’s lifelong services to conservation, the environment
and the community. Following is the letter of
recommendation compiled by members of the
ABS executive and signed by our President plus
the citation accompanying Robert’s nomination.

Robert has a remarkable history of working for the
community. He has co-founded and was chair of
Jigsaw Victoria, which is an organisation for promoting
the rights of adoptees. An adoptee himself, he led this
group for five years (from 1976 to 1981), and his
leadership culminated in a major revision of adoption
law around Australia to the benefit of adoptees. Robert
has also played active roles in a plethora of other
societies, including the Atheist Society (Melbourne),
the Humanist Society (Victoria), to name a few.
Robert has a keen interest in science and nature, and
as such has devoted much of his personal time to
increasing public understanding and appreciation of
the natural world. In this context, and in addition to his
work as ABS Treasurer, he has performed various
leadership roles for Friends of Organ Pipes National
Park, Friends of Wilson Reserve, and the Victorian
Environment Friends Network, and he currently serves
as project manager of Melbourne’s Bat Box Monitoring
program at Organ Pipes National Park and Wilson
Reserve.
In sum, Robert is a very special human being whose
services to the community have been exemplary. I
have no hesitation at all in recommending him for an
award within the Order of Australia.
Yours sincerely,
Justin A. Welbergen, PhD (Cantab), MSc, BA, BSc
President, Australasian Bat Society, Inc.

MEDAL (OAM) OF THE ORDER OF
AUSTRALIA IN THE GENERAL DIVISION
Congratulations Robert, a well-deserved award.
Recommendation
It is my great honour to recommend Mr Robert Bender
– of Ivanhoe East, Victoria – for an award within the
Order of Australia.
In my role as President of the Australasian Bat Society
(ABS), I have had the pleasure of working with and
coming to know Robert in his capacity as the ABS
Treasurer. During that time, Robert has struck me as
someone extremely devoted to improving the lives of
others around him, whilst being one of the most
understated people I know.
Robert has been extremely effective as ABS Treasurer
– a role he has held since April 2012. Thanks to his
efforts, our active 450-member society now enjoys
charitable status, has a healthy bat conservation grant
system, and overall is in better financial shape than
ever before. Our society is now well-placed to pursue
its constitutional aim of promoting the conservation of
bats in Australasia, and for this Robert has our
profound gratitude.

Mr Robert BENDER, Ivanhoe East VIC 3079
For service to conservation and the environment,
and to the community.
National Parks in Victoria
Volunteer, Organ Pipes National Park, since
1983.
Convenor, Friends of Organ Pipes National Park,
1985-1993; Member, over 25 years; Former
Newsletter Editor, 1985-2005.
Member, Victorian National Parks Association,
since 1986.
Member, Victorian Environment Friends Network
(VEFN), current; Editor and Writer, VEFN
quarterly newsletter FriendsNet, 2011-2016.
Founder and Member, Friends of Wilson Reserve,
Ivanhoe, since 1996; Newsletter Editor, since
1996.
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Bat conservation and research
Treasurer, Australasian Bat Society, 2012-2018.
Project Manager Melbourne's Bat Box Monitoring
Program, Organ Pipes National Park and Wilson's
Reserve Ivanhoe, since 1994.
Frog conservation and research
Member of Frogwatch from its formation, since
1996.
Conducted a monthly frog survey, from
September 1998 to the present.
Fungi conservation and research
Conducted annual fungi surveys in Ivanhoe and
surrounds, since 1996.
Invasive Species
Treasurer, Invasive Species Council, 2007-2012
Community
President, Jigsaw Victoria (advocacy group for
adoption rights), 1976-1981.
Awards and recognition includes
Best Friend Award, Victorian Environment Friends
Network, 2003.
Volunteer of the Year, Earthwatch Australia, 2003

Going batty? A practical mental
health workshop for students
and early career researchers at
the 18th IBRC.
Julie Broken-Brow, Nicola Hanrahan and
Dr Robert Eres
julie.brokenbrow@uqconnect.edu.au
n.hanrahan@westernsydney.edu.au
Conference attendance at the graduate and postdoctorate level is integral for career progression.
Indeed, it encourages networking amongst peers
and facilitates academic collaboration. What is
often missing at conferences, though, are
resources to help PhD and early career
researchers (ECRs) manage the stressors
associated with being a junior researcher or
academic. A recent report shows that PhD
students are 6 times more likely to experience
depression and anxiety compared with the
general population (Evans et al. 2018). Further,
of the 2, 279 people surveyed, 41% met criteria for
a moderate to severe anxiety problem with an
additional 39% of graduate students reporting
moderate to severe depression.
This is
phenomenally high when you compare this to the
6% prevalence rates of the general population.
Many organizations recognize that there is a
mental health crisis affecting students and ECRs,
but it remains a silent epidemic. Every year,
researchers gather at conferences to present their
latest research discoveries, network for
collaborations, and learn new methods in their
field. But there are no forums for students to share
their concerns or to learn strategies to improve
their mental health and general wellbeing.
Anxiety, depression, isolation, imposter syndrome
and chronic stress are likely to have affected most
researchers attending a conference. While some
students and ECRs have access to helpful
resources, other students are not so lucky.

18th IBRC
28 July – 1 Aug 2019
Phuket, Thailand.

At this year’s International Bat Research
Conference in Phuket, Thailand, we will be
running a hands-on workshop to help students
and ECRs recognize and identify the early signs
of common mental health conditions, while also
providing practical tools on how to manage one’s
own mental health. This workshop will focus
primarily on mental health issues in research and
academia.
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Leading Australian neuroscientist, Dr Robert Eres,
a postdoctoral fellow in the Social Health and
Wellbeing Laboratory at Swinburne University of
Technology (Australia), will facilitate the mental
health workshop specifically tailored to bat
research students and ECRs. Dr Eres will be
supported by PhD students Julie Broken-Brow
and Nicola Hanrahan from University of
Queensland and Western Sydney University,
respectively.

Tomb bats detected on
Christmas Island
Ed: The Environmental Biosecurity Office of the
Dept. of Agriculture and Water Resources advised
recently of post-border detection of tomb bats
(Taphozous sp.) on Christmas Island. Following
is the detail (as of late January) of detections as
reported by the Department.

The workshop will include a presentation by Dr
Eres outlining common mental health issues
experienced by students and researchers,
practical methods for dealing with the stressors of
academic life, developing a healthy work-life
balance, and outlining resources available. The
presentation will be followed by a breakout
session where attendees will form smaller groups
and discuss hypothetical scenarios and share
issues or insights that they have experienced. At
the conclusion of the workshop, attendees will be
invited to join the group at an informal social event
where they can improve their support network,
enabling good mental health post-conference. In
addition, a closed social media group will be
established where students and ECRs can share
any concerns and obtain advice well into the
future.

Tomb bats (Taphozous sp. (Chiroptera:
Emballonuridae)) have been detected on
Christmas Island. Detections were made at Flying
Fish Cove, Christmas Island, Indian Ocean
Territory.

Bat research can be particularly isolating due to
the small research community and unusual field
work hours, often removing researchers from their
family, friends and regular routine, leading to
experiences of mental health problems. We
believe this workshop could be the beginning of a
larger trend towards recognizing the mental health
crisis in academia, and taking steps towards
improving it. The international bat research
community can lead the way for other
organizations.



If you are struggling with mental health issues,
please reach out to seek support. For assistance,
try speaking with Lifeline (13 11 14), Beyond Blue
(www.beyondblue.org.au/get-support), a trusted
colleague, your University counselling service, or
an accredited mental health professional.
References:
Evans, T.M., Bira, L., Gastelum, J.B., Weiss, L.T.,
and Vanderford, N.L. (2018). Evidence for a
mental health crisis in graduate education. Nature
Biotechnology 36, 282. doi: 10.1038/nbt.4089.

Detection background and species identification:











There are around 15 described species of
Taphozous, widely distributed across Africa,
Asia and Australia.
There are currently no known extant microbats
on Christmas Island. The last official record of
the endemic Christmas Island pipistrelle was
made on 26 August 2009.
Microbats are potential vectors for several
zoonotic diseases.
Four bats were found in the port area and
nearby area.
On 14/15 January 2019, Christmas Island
National Park staff captured the first two live
bats.
On 21 January 2019, an additional live bat was
found crawling on the ground by a child.
On 23 January 2019, a fourth dead specimen
was found near the port.
The live bats were euthanised by a
veterinarian. All specimens are currently
stored in a freezer.
On 25 January 2019, specimens were
identified by Charles Darwin University via
photographs.

Biosecurity action, next steps and contacts:
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Parks Australia staff are undertaking
echolocation testing to try and find more bats.
An application is underway to import the bats
to Taronga Zoo for diagnostics.
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Humann, F. (2009). The influence of fire on the foraging
activity of insectivorous bats in the Victorian Mallee.
Unpublished Honours Thesis. (La Trobe University:
Bundoora, Victoria).

Occurrence of the Little Pied
Bat Chalinolobus picatus in
Victoria

OEH (2015). Atlas of NSW Wildlife. (NSW Office of
Environment and Heritage: Sydney). Available from:
http://www.bionet.nsw.gov.au. Accessed 07 April 2015.

David De Angelis
The Field Naturalists Club of Victoria
d.deangelis@latrobe.edu.au
The Fauna Survey Group of the Field Naturalists
Club of Victoria first undertook a broad survey of
vertebrate fauna in Yarrara Flora and Fauna
Reserve between 28 September and 3 October
2014. The Reserve is located approximately 70
km west of Mildura in the Murray Mallee region of
Victoria.

Rowe, K.M.C. and Roberts, K. (2012). Mammals. In
Bush Blitz - Neds Corner Station: final report, pp. 1‒9.
Eds K. Rowe and M. Norman. (Museum Victoria:
Melbourne).

Harp trapping was undertaken for one night at
each of three areas within the Reserve, resulting
in the capture of four female Little Pied Bats in one
of the traps. Three of the females were lactating,
while the fourth appeared pregnant.
While
possible Anabat recordings and a sighting of the
species have previously been made in the
Victorian Mallee (Humann 2009; Rowe and
Roberts 2012; OEH 2015), this was the first time
the species’ presence had been confirmed in the
state (Drury and Antos 2016).
A Little Pied Bat caught at Yarrara Flora
and Fauna Reserve in September 2018.
Photo: Sally Bewsher.

The Group undertook additional surveys in
Yarrara FFR in late September 2018, with further
captures of the Little Pied Bat being made.
The findings of both surveys suggest that the Little
Pied Bat is resident within Yarrara Flora and
Fauna Reserve, however additional surveys are
required to better understand its occurrence there
and elsewhere in the Victorian Mallee.

The 2018 ABS Grant recipients

A detailed description of the methods, trap results
and discussion of the initial discovery has been
accepted for publication in The Victorian Naturalist
(Bewsher et al., in press). A manuscript relating to
the second survey is currently in preparation.

Thank you to all the members who submitted
applications for the 2018 ABS Grants. We
received many high-quality applications, and the
judging panel had hard decisions to make. All
applications
were
anonymised
before
assessment.

References

We congratulate the successful applicants:

Bewsher, S., De Angelis, D. and Hansen, K. (in press).
The Little Pied Bat Chalinolobus picatus: a confirmed
addition to the mammal fauna of Victoria. The Victorian
Naturalist.
Drury, R. and Antos, M. (2016). A fauna survey in
Yarrara Flora and Fauna Reserve and adjacent
reserves in north-western Victoria: Fauna Survey
Group Contribution No. 27. The Victorian Naturalist
133(1), 10-20.

Annabel Dorrestein – ‘A detailed study of the
foraging behaviour of the Critically Endangered
Christmas Island flying-fox (Pteropus natalis)’
Vanessa Gorecki – ‘The roosting ecology and
roost selection of Large-footed Myotis (Myotis
macropus) in culverts in Brisbane’
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Sara Judge – ‘Cultural engagement with bat
conservation at Yellomundee Aboriginal Place
Yarramundi NSW’

Next ABS conference in New
Zealand in 2020

Maclean Friends of the Flying-fox – Elizabeth
Parker, Karen von Ahlefeldt, Linda Wright – ‘The
Big Bat and Wildlife Festival’

We are currently in the planning stages for the
next ABS conference in 2020. We are excited to
announce that it will be held at Te Anau in the
South Island of New Zealand from 7th-12th March,
2020. Te Anau is a small town nestled on the
eastern shore of Lake Te Anau, with a spectacular
backdrop of beech forest clad mountains. The
town is the gateway to Fiordland National Park
with vast wilderness areas and popular tourist
destinations including Milford Sound, Te Anau
glowworm caves and three multi-day Great Walks.

Next ABS FAGM
(June 2019)
We are interested in getting members thoughts on
this year’s FAGM venue, dates and activities. In
the years between the conference years we need
to get together to have our Financial Annual
General Meeting. For this year we will be meeting
on the weekend of 15/16 June 2019 at the Kioloa
Field Research Station, north of Batemans Bay on
the south coast of NSW (2.5 hrs drive from
Canberra, 3.5 hrs drive from Sydney).
Workshops to be held in conjunction with the
FAGM on this weekend include:
 New technologies for monitoring bats
(using weather radar data to count flyingfoxes, marine radar to count microbats,
thermal imaging cameras, missile tracking
software, bat call libraries etc) – with
presentations,
discussions
and
demonstrations of some of the gear.
 Heat stress events in flying-foxes.
 Potentially finalising some conservation
assessments of Australian bats against the
IUCN criteria for the IUCN Red List
Registration documentation is currently being
finalised. If you want more information or have
suggestions,
please
contact
Lindy
(Lindy.Lumsden@delwp.vic.gov.au) or Justin
(J.Welbergen@westernsydney.edu.au).
Looking forward to seeing lots of you at the FAGM.

We are holding the conference is a little earlier
than the usual ABS conference date as the
weather is better at this time of the year. The
conference will commence with a Welcoming
Function on Saturday 7th March, with the
conference itself running from 8th to 10th (Sunday
to Tuesday) and the post-conference field trip 11th
and 12th (Wednesday and Thursday).
The venue for the conference will be the
Distinction Hotel which has conference rooms,
accommodation and food. Te Anau is a popular
base for tourists and offers a wide range of other
accommodation options as well, from backpackers
to luxury lodges. March is still a busy time for
visitors so it would be wise to book well in
advance.
The post-conference field trip will be based at
Knobs Flat in the glacier-carved Eglinton Valley in
Fiordland National Park, one hours drive from Te
Anau. The Eglinton Valley is home to New
Zealand’s only native terrestrial mammal species,
the endemic New Zealand Long-tailed and Shorttailed Bats, and is the location of the Department
of Conservation’s long-running bat conservation
and research programmes. While there are no
guarantees of course, it is hoped that we will be
able to see both species of bat on this field trip.
Te Anau is a two hour scenic drive from
Queenstown airport, with direct flights from
Brisbane, Sydney and Melbourne to Queenstown.
Rental cars are available in Queenstown. Bus
services also run between Queenstown and Te
Anau but take a little longer to make the trip.
It should be a fantastic conference, so factor this
into your 2020 conference and travel plans now!

- 39 -

The Australasian Bat Society Newsletter, Numbers 51&52, 2018/2019
As part of this field trip we conducted a microbat
survey that included cave exit inspections, the use
of ultrasonic detectors and harp trapping with and
without ultrasonic call lures.

Just in case you weren’t tempted enough just by
the location (above), hopefully the lure of
potentially seeing a New Zealand Short-tailed Bat
(below) will convince you to come to the 2020
conference in Te Anau, New Zealand! Photo:
David Mudge, Nga Manu Images. Ed. In case you
were worried – this isn’t an example of White-nose
Syndrome – instead the face is covered with
pollen after feeding on a Dactylanthus flower.
Waiting for the cave tour with the historic
Caves House in the background. Photo:
Amy Rowles.

Thirteen harp traps were deployed in the Jenolan
Caves area from 1800-2300 hrs on the 7 April
2018. Acoustic lures (‘Autobat’ or ‘chirpboard’)
were used at five harp traps in an attempt to
increase the capture rate of bats. A number of
detectors were used during the field survey by
participants and we received five sets of
recordings. The location of these recordings and
harp traps are illustrated on Figure 1. Calls were
analysed by Amy Rowles and Narawan Williams.

Australasian Bat Society
Conference Field Trip at
Jenolan Caves, 7-8th April 2018
Amy Rowles and Narawan Williams
rarowles@bigpond.com
The post-conference field trip which followed the
18th Australasian Bat Society conference at The
Hawkesbury Institute for the Environment,
Western Sydney University, Richmond, NSW was
to the Jenolan Caves on the 7-8th April 2018. The
caves are located within the Jenolan Karst
Conservation Reserve west of the Blue
Mountains, approximately 2 hrs drive from
Richmond on the western outskirts of Sydney.

A total of nine microbat species were recorded
during the field survey. Six species were captured
in the harp traps, Gould’s Long-eared Bat
Nyctophilus gouldi, Eastern Horseshoe Bat
Rhinolophus megaphyllus, Chocolate Wattled Bat
Chalinolobus morio, Large Forest Bat Vespadelus
darlingtoni, Little Forest Bat V. vulturnus and
Eastern Bent-winged Bat Miniopterus orianae
oceanensis.
Calls of Gould’s Wattled Bat
Chalinolobus gouldii, White-striped Freetail Bat
Austronomus australis, V. darlingtoni, V.
vulturnus, Large-eared Pied Bat Chalinolobus
dwyeri, M. orianae oceanensis and R.
megaphyllus were positively recorded during the
survey. Probable calls of C. morio were also
recorded.
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Capture rate was relatively low, with only 14
individuals caught in the harp traps. Acoustics
lures and a chirp board were used on five traps.
Acoustic lures can increase capture rates of
Australian echolocating bats (Hill et al. 2015). The
lures used in this study have been successful in a
previous radio-tracking study of bats in the Pilliga
(NSW DPI). However, in this case they did not
appear to significantly increase captures, although
sample sizes are low.
As expected the traps and detectors positioned
further from the caves trapped and recorded a
greater proportion tree roosting species than cave
roosting species.
There was also a cave tour which included the
viewing of a preserved bat skeleton. We paused
in the amazing cathedral to enjoy a Ghost Bat talk
presented by Arthur White.
Some of the bats caught during the field
trip. Photos: Emmi van Harten

A few people accompanied Dr Chris Turbill and
Ben Sloggett from Western Sydney University who
conducted a trapping session at Mammoth Cave
as part of a Masters project looking into the use of
this cave by Miniopterus orianae oceanensis. The
catch was processed back at Wallaby Hall.
A roost of at least six Rhinolophus megaphyllus
was located in a concrete culvert over Surveyors
Creek. Chalinolobus dwyeri were simultaneously
recorded on bat detectors and observed flying
from the roof of the cave at Devils Coach House at
dusk, indicating that the species is roosting in this
section of the cave system. Miniopterus orianae
oceanensis was also detected very early in this
area suggesting that this species is also using the
Devils Coach House section of the cave system
for roosting or in the least it is an exit point if they
are roosting deeper inside one of the side tunnels.

We discovered that a group of bat people were
very excited about the prospect of seeing non-bat
species, with the majority of participants, who
stayed close to the Main Arch and Devils Coach
House being rewarded with two Sooty Owls,
Brush-tailed Rock Wallabies, Southern Leaftail
Gecko, Spotted-tailed Quoll and a Platypus.
Overall it was a great opportunity to show ABS
members a special part of NSW.
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Above and below: Processing bats at
Wallaby Hall. Photos: Monika Rhodes.
Left: Cave features. Photo: Amy Rowles

Right: Harp trapping
location at Jenolan
Caves. Photo: Monika
Rhodes.
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ABS Photography Competition
Details
The ABS Executive has decided to host a photography competition to highlight some of the extraordinary
photographic talent amongst our membership base. Our aim is to collate the top 13 images (as judged by
independent experts) into a 2020 ABS Calendar, which will be available for pre-order (preferred) and direct
purchase. The previous calendar produced by the ABS was highly successful and we are looking forward to another
quality publication for 2020.
Unique entries are welcome from ABS members covering any aspect of Australasian bat biology, behaviour, care,
advocacy, research etc. Entrants are required to upload their image(s) to a specified ABS Dropbox folder using the
title of the image as the file name. Separate submission forms for each image are also required (see page 2);
however, the ABS will remove personal identifiers before supplying images and associated information to the
judges (i.e. judges will not know whose images they are judging!).

Technical information:
Resolution: at least 300 dpi & 2500px on the longest side. Entries must comply with these dimensions
File format: Landscape orientation (for calendar) JPEG, TIFF (preferred). Portrait orientation acceptable for
competition judging, but cannot be included in the landscape orientation calendar.
Judges will allocate marks for technicality (lighting, sharpness, colour, composition, noise, etc.), originality and an
overall rating.
We will also run a ‘popular vote’ category. To facilitate a ‘popular vote’, please note that by entering the
competition you are also agreeing to the ABS circulating a low resolution copy of your image watermarked with a
short identifying title via our social media channels.
Upload images and your submission form^ to ABS Photography Competition Dropbox folder:
https://www.dropbox.com/request/qoJbCcBvqmNf8u0mXfw7
Any problems with your submission, please contact Susan at inquiries@ausbats.org.au
Closing date: 31 July 2019
^Personal identifiers will not be supplied to judges
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ABS Photography Competition
Submission Form
^Name of photographer:_____________________________________________________________
E-mail contact for person submitting:___________________________________________________
Title of the photo:___________________________________________________________________
Photo details (where known include: species name(s); date; location; equipment used; and a short description /
background to the image___________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
_

Permission for the ABS to use your image, with attribution, for the 2020 ABS Calendar (delete either yes or
no):
Yes / No (note that if you say ‘no’, your photo will still be judged as part of the competition)
Permission for the ABS to use your image for ABS promotional activities that align with our constitution (for
example, but not limited to bat night event promotion, ABS Newsletter, use on ABS website)?
Yes / No (note that if you say ‘no’, your photo will still be judged as part of the competition)

Any caveats, please state:____________________________________________________________

^Personal identifiers will not be supplied to judges
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Australasian Bat Night, March, April and May 2019
Australasian Bat Night
is happening again in
2019.
March, April and May

Do you know somebody interested in
holding a Bat Night?
Australasian Bat Night is a public awareness programme aiming to educate people about bats, to raise the profile
of bats and debunk the myths and fears, to achieve better conservation outcomes and assist people to live with
bats.
Australasian Bat Night is getting bigger and better! Over 100 events were held in 2018 throughout Australia and
New Zealand as bat specialists again teamed up with community and local government groups to raise awareness
of bats, with some events attracting 100, 300 and even 500+ participants!

Help make 2019 even better!
How can you as an individual ABS member help?
Do you belong to a community group? Add a batty element to your event this autumn.
We are asking ABS members to team up with local councils, land-care groups, Field Naturalists, eco and wildlife
tourism operators, wildlife carers, zoos, sanctuaries and wildlife parks, museums and other community groups to
run bat activities during March through to May, anything from a Bat Walk looking for microbat activity or watching
a fly-out, or giving a simple presentation, to holding a full Bat Festival.
ABS invites community and local government organisations and individuals to register events and activities but
we need your help to make Bat Night better. If you know of any regular events, e.g. daily bat talks at a wildlife
park, or other events happening during Bat Night months, please badge it as part of Australasian Bat Night.
We will be promoting events on the ABS website, and our social media pages.
For more information and to register, contact Maree Treadwell Kerr at batnight@ausbats.org.au. And check the
ABS website http://ausbats.org.au/ to keep in touch and find out more.

Join the Bat Night team
If you are interested in joining the Bat Night team, contact Maree on batnight@ausbats.org.au
We have vacancies for the following roles:
State and NZ coordinators to assist the overall Bat Night coordinator
Liaise with local organisers, find speakers for events, answer queries and assist with registration
Bat speakers
We are building a register of expert bat speakers. Thank you to those who have already given their names, but
we need more on our list. Please provide locations you are willing to travel to, and availability.
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Social media team for Bat Night period
As you can imagine, putting 100 events up on the website and on ABS social media sites is time consuming. If you
can assist in this over the Bat Night program duration, please contact batnight@ausbats.org.au

Can you run a Bat Night event? Looking for ideas?
The most common format is an illustrated bat talk and/or bat walk, detecting insectivorous bats or viewing a
flying-fox fly-out. A number of Bat Festivals have now become annual events. One year, an entire town became
batty. Are you into sports?! Why not organize a sporting event, like a “Bike for Bats” or an “Evening Bat Run”
around the time bats fly?
Expert bat conservation advice and the right location may mean you have the makings for an exotic Eco-Bat Tour.
You can give a presentation on any bat research or survey you have carried out. Or arrange a visit to a bat clinic
or bat exhibit at a zoo or museum. You can also organize a bat shaped biscuit baking session or bake sale at your
kindergarten or school! Library talks or batty book readings have also proved popular. Have you thought of a bat
movie night?
Or try a fun hour of finger painting or other craft activity with a bat-tastic theme. What about bat masks or bat
mobiles? Family or group activities such as planting trees to benefit both bats and forests, is a good opportunity
to spend the day in a stimulating environment of informal learning. Or ask your local hardware store, Mens shed
or bat group, to sponsor a family bat box-building day at a nearby zoo, public park or landcare group.
Have a read through the Bat Night reports in past newsletters for more ideas.

Need more help?
If you haven’t given a presentation before or don’t think you have enough knowledge, we can help you. The ABS
Bat Facts, available on ABS website or sent out to registered events, is a great way to give out factual information
on bats.
We also have Bat Night presentation templates to help you, and can help source extra photos. You can download
kids’ batty activities and ideas for bat games from the ABS website.

Sharing ideas
If you have a good presentation, please consider sharing it as a template for other bat presenters. We are putting
together a file of resources for Bat Night including photographs that can be put into a PowerPoint presentation,
craft and other bat themed children’s activities, bat movies etc and other information that can help make Bat
Nights even better.

Holding a bat event outside of Bat Night months?
We can still promote it on the events page on the ABS website and on ABS social media. Just send details to ABS
web manager and Twitter and FaceBook team through batnight@ausbats.org.au

Evaluate your bat night or other bat activities
As part of a student research program into societal values on bats, I am preparing on-line questionnaires to
look at attitudes to bats pre- and post-bat event, and will be sending these out to interested Bat Night
organisers. Thank you for your cooperation into finding out if a Bat Night event or other education/
interpretation events can change attitudes to bats.
Don’t forget to register your event to batnight@ausbats.org.au
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Top: In late November 2018, temperatures reached over 42 degrees over several consecutive
days in north Queensland. Six Spectacled flying-fox camps, all in Cairns, were impacted. The
worst affected camp was in Edmonton, where virtually the whole camp was lost, with 11,000 dead.
Bottom: Volunteers rescued 847 pups from the heat stress event, and these will be release with
the 500 that were already in care. Photo credits for both images: David White.
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Cape York Bat Blitz – Update
Are you interested in joining the Australasian Bat Society’s Cape York Bat Blitz?
We are busy preparing for one of the largest bat surveys ever conducted in the remote wilderness of
Cape York. Our aim is to collect reference calls, which will be used to develop a call guide to the bats
of Cape York.
Rio Tinto Alcan is funding the Bat Blitz, which means that this unique opportunity is available at almost
no cost to you. You only need to get yourself to Cairns, afterwards we cover your costs. There are
limited places on the two field trips.
The field trips run for 3 weeks, and you must be available for the full 21 days. You will have to be
vaccinated against Australian Bat Lyssavirus, and hold a current manual driver’s licence to attend a
trip. No other experience is required, but a moderate level of fitness is needed.
The first field trip will be held in June 2019, and all of the positions are now filled for this trip. This
trip was originally planned for May but had to be postponed because of cyclone damage to the area.
The second field trip is likely to be later in 2019, or in 2020. If you would like to register your interest for
the second field trip, please click on the link http://eepurl.com/dOi8dz
For questions, please email Julie.brokenbrow@uqconnect.edu.au

Join Julie and other bat enthusiasts for the ‘Cape York Bat Blitz’
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– Reviews –
von Frisch’s text and maps are most interesting,
but his omission of any space for flying-foxes
shows a narrowness of vision of early bat
researchers. It is most illuminating to consider
how far bat biology has come since this book was
published in 1969.

Animal Migration
Otto von Frisch
Collins, 1969, 125 pages
Reviewed by: Robert Bender
redneb.trebor@gmail.com

von Frisch was a prolific writer on birds in the
1960s to 1980s. Written for the general public,
this book has chapters on migrations by insects,
birds, reptiles, land animals, and a short one on
bats.
The bat chapter focusses entirely on microbats of
the northern hemisphere and makes no mention
of flying-foxes or any other bats south of the
equator. von Frisch discusses the early efforts at
bat forearm banding from 1932 and what had
been learned from that by the late 1960s. There
is a section on echolocation, then in its early
stages of discovery, especially by Griffin.
The Rough-legged Water Bat summers on the
north German plain and winters in caves in the
central highlands, migrating south 260 to 310 km.
The USA Little Brown Bat hibernates in Vermont
caves and summers south of Boston in
Massachusetts (image opposite at bottom).
Noctule bats (image opposite at top) had been
banded in Moscow and found wintering in
Bulgarian caves, 2430 km south.
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The extinction of the Christmas Island Pipistrelle
is a unique case in that it was predicted and
witnessed. In his recent book, “A Bats End: The
Christmas Island Pipistrelle and Extinction in
Australia”, ecologist John Woinarski discusses the
pipistrelle’s extinction and the short fallings in
saving the species.
The book details the
difficulties associated with conserving the species;
from limited research and an understanding of the
ultimate drivers that caused the decline, to limited
financial support, and the mindset and reaction of
government agencies tasked with conserving
Australia’s wildlife species.
Although the
pipistrelle may not have been an iconic species
with the likes of elephants, tigers, or koalas,
Woinarksi’s account of the pipistrelle’s extinction
advocates the importance for the conservation of
all species however “obscure” or “irrelevant” they
might seem. The lessons that can be learned from
the extinction of the Christmas Island Pipistrelle
relate to the broader context of biodiversity
conservation, for “the failure to advocate for the
protection of single species is ultimately a failure
to advocate for the protection of ecosystems and
nature as a whole”.

A Bat’s End
The Christmas Island Pipistrelle
and Extinction in Australia
John Woinarski
CSIRO Publishing, 2018: 266pp
Reviewed by: Annabel Dorrenstein1, Laura
Pulscher2 & Christopher Todd1,
1

Hawkesbury Institute for the Environment,
Western Sydney University, Richmond, NSW
2

Faculty of Veterinary Science, The University of
Science, Camperdown, NSW
Laura.pulscher@gmail.com
Christmas Island is a remote Australian territory
whose closest landmass, the Indonesian island of
Java, lies approximately 360 kilometres to the
north. Best known for its spectacular annual red
crab migration, and its immense diversity of
tropical birds, land crabs, and marine life,
Christmas Island has been described as the
“Galapagos of Australia”. However, like many
island ecosystems, the settlement of humans on
Christmas Island has greatly impacted its unique
biodiversity. The introduction of invasive species
is thought to have subsequently caused the
extinction of three of the four endemic reptiles and
four of the five endemic mammals, including one
of Australia’s most recent mammal extinctions, in
2009, the Christmas Island Pipistrelle (Pipistrellus
murrayi).

“A Bats End” highlights the difficulties associated
with conservation biology and provides a prime
example of how we historically managed
extinction threats and the difficulties associated
with conservation biology, this book also helps
shape how we perceive conservation issues in the
future. Personally, as PhD students researching
the decline of the Christmas Island Flying-fox
(Pteropus natalis), the islands’ last native
mammal, the book hit close to home. Studying
three different aspects of this species, ecology,
social organisation and health, we realise it is
important to make the cross over between our
fields of study, and provide management
guidelines to prevent extinction of this critically
endangered species. It is paramount that we learn
from the pipistrelle’s extinction, and this book gave
a great overview of the shortcomings, and
struggles researchers had to deal with.
As conservation biologists there will always be
challenges in regards to funding, resources, and
government responses, but as upcoming
researchers there are some important lessons to
take away from this event. For one, it is important
not only monitor populations but understand
threats to their decline. As the book describes,
there is no point in conserving a species if we
cannot eventually re-release it into the wild. In
addition, this book really drove home the idea that
researchers, government officials, and policy
makers cannot live in their own silos.
As
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researchers it is important to provide as much
knowledge as we can to inform the public and
politicians about the importance of conservation,
so that we can have better policies for the
conservation of species in the future.
Ed: Thank you very much to Annabel, Laura and
Chris for taking time out from their busy field
schedules on Christmas Island to provide this
thoughtful review. One sentence struck a chord
with me: “For one, it is important not only monitor

Image below left: Annabelle Dorrenstein (far left) and
Laura Pulscher processing a CI Flying-fox.
Below right: Chris Todd at work in the field on CI.

management and lack of interest in anything but
exploitation of the mined areas. “It is a plea to
manage our environments with more care and
empathy, to accept greater responsibility for the
life around us.” Most (63%) of the island is a
National Park, there was a good management
plan, but the species still went extinct – the first
species since the 1999 EPBC Act. It failed as a
news item compared with sports events, but has
led to greater effort to conserve endangered
reptiles on the island.

A Bat’s End
The Christmas Island Pipistrelle
and Extinction in Australia
John Woinarski
CSIRO Publishing, 2018: 266pp
Reviewed by: Robert Bender
redneb.trebor@gmail.com
Woinarski begins in August 2009 with the bat team
on the island desperately trying to capture the last
bat or two, after years of dithering from the federal
government about creating a captive breeding
project for what was a common species only
twenty years earlier. On the 26th the last bat was
heard via detectors for the last time.
His book is an account of the intertwined history of
phosphate exploration and human settlement of
the island, the dwindling of endemic flora and
fauna that resulted and the long history of mis-

populations but understand threats to their
decline.” I whole-heartedly agree, but I would also
add the caveat also that not knowing the precise
mechanism for decline should not stand in the way
of a precautionary approach to species’
conservation management (e.g. establishing
insurance populations).

A short chapter on oceanic island issues
discusses depauperate flora and fauna due to
distance from sources, loss of defences against
predators in isolated populations, mutualism
development, and the devastation of Pacific
islands following colonisation by Polynesians
(bringing rats) and Europeans (more rats and
herbivores to feed marooned sailors), and the
exploitive slash-and-burn attitude of early
colonisers, not seeing themselves depending on
long-term conservation of their resource-base.
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Christmas Island is a volcanic seamount, rising
4.5 km from the ocean floor, 360 km from Java,
and has been above the sea surface for millions
of years, currently 135 km2 in area, with annual 2
m. of rain and high humidity, covered in tropical
forest.
The 1880s Challenger Expedition mapped
oceanic islands, with John Murray as
oceanographer, very soon after the discovery of
how to make superphosphate fertiliser for
European farm improvement. Murray lobbied
successfully for mineral rights to the island,
competing with Clunies Ross’ empire focused on
the Cocos islands, imported Malay and Chinese
indentured labour and enriched himself on a base
of mass deaths from Beriberi. Much infrastructure
was destroyed during Japanese occupation in
WW2. The UK British Phosphate Commission
took over and pursued the same destructive
practices as they oversaw on Nauru
“environmental degradation, poor governance and
unsustainable resource use”. There followed
much instability in governance, first vested in
Singapore, then in a Crown colony, and from 1958
in Australia. It was treated as a colonial outpost,
half a century behind the times in a post-colonial
world.
Nowadays the phosphate is mostly
exported to Malaysia, Indonesia and Thailand to
support oil palm plantations and the company is
owned by Malaysian investors.
He chronicles the steady expansion of mining
from the northeast corner to the far south then
across to the west, and the mines astonishing
survival despite repeated government decisions to
close it, always overturned after intense lobbying.
Eventually the mining workers were outnumbered
by the construction of the Immigration Detention
Centre from 2002, which expanded from a
capacity of 800 to now 2,500, but has steadily
emptied out as the boat-turnback program has
reduced arrivals. Repeated attempts to develop
alternative industries have failed – casino, spacelaunch site, tourism. Proposed expansion of the
national park to include 70% of the island was
rejected.
Woinarski describes the biota of the island and its
high rate of endemism, among invertebrates (the
red and robber crabs and multitudes of smaller
species), and even more so in many subterranean
caves, birds (especially land-birds), but also
breeding site for sea-birds, skinks, rodents, and
Australia’s only shrew, reef-fish, molluscs.
Christmas Island is a refuge for species (such as
Abbott’s Booby) once more widespread but
suffering from far worse hunting and land-clearing
pressures on other Pacific islands.

He has a long chapter on the unravelling of
Christmas Island, starting with Charles Andrews’
very thorough 10-month survey in 1897-8, and
follow-up to chronicle the early degradation of the
island some years later, by which time the two
endemic rodents had disappeared, changing the
vegetation, as they had consumed large quantities
of seed. Their extermination meant their favoured
tree species became much more abundant. Cats
and exotic cage birds were introduced and went
bush.
Post-war bulldozing of much of the island’s west
into a grid of parallel bare strips destroyed much
of the Abbott’s Booby nesting forest, generating
enquiries and IUCN proposals for a national park,
as the direct conflict between conservation and
exploitation was very stark. Exotic species now
outnumber local plants, reptiles, mammals, snails,
freshwater fish and ants. Mine rehabilitation has
involved planting exotic trees that spread their
seeds and prevent native species regenerating.
The National Park is very seriously underfunded
and cannot mount effective invasives controls.
Feral cats prevent breeding by some seabirds –
Woinarski chronicles an amazing array of
detrimental impacts that have followed human
settlement of the island, partly attributable to
absence of any quarantine: Black Rat, Asian Wolf
Snake, Giant African Snail and Yellow Crazy Ant,
some of them mutually reinforcing. Much space is
devoted to comparisons with other islands and
their problems – Lord Howe, Norfolk, Easter, and
Guam. The crazy ants have a mutualism with
introduced scale insects they harvest for
honeydew, and protect from predators, the longterm result being tree defoliation and death. And
they eliminate the crabs, blinding and
overwhelming them with squirted formic acid, so
the red crabs are in retreat as ants advance,
changing the plant mix on the affected areas.
Helicopter baiting with fipronil reduced the crazy
ants by 99% but they bounced back within 3 years,
repeated in 2009 and 2012, with the same shortterm impact. He discusses hunting by humans, of
frigate birds, boobies and other smaller birds, the
Christmas Island Flying-fox, crabs, nesting turtles,
all seen as delicacies by the Chinese-Malay
people. He examines the “ecological footprint” of
the island, totally dependent on fuel and food
imports, and finds it unsustainable.
Listing of species as threatened is slow and outof-date,
recovery
plan
preparation
and
implementation haphazard and underfunded. All
a very sad story. The difficulties (and political lack
of interest) in non-charismatic species on remote
islands means much is unknown, and Woinarski
speculates that since the crazy ant invasion in the
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1980s, most Christmas Island invertebrates are
probably seriously endangered if not extinct.
The pipistrelle was a tiny bat, 3-4 g, 34 mm long,
feeding on small moths and beetles, males
solitary, females forming maternity groups of up to
50, breeding once a year, bearing a single pup.
Woinarski chronicles the history of pipistrelle
surveys, from Chris Tidemann’s 9-week survey in
1984 when he found the species abundant and
widespread across the island, reaffirmed on a
1988 visit, when mining had ceased and the
human population much decreased. By 1994
Lindy Lumsden found evidence of radical decline,
with patchy distribution, retreating westwards, and
even then warned of possible impending
extinction. The species was listed as endangered,
followed by intensive surveys by Greg Richards,
Lindy, David James, who all issued increasingly
urgent warnings, but no action had any impact.
The decline in a previously secure species seems
to have started in the 1980s and extinction was
rapid, matching the disappearance of several
lizards.
Woinarski examines extinctions of bats and other
animals on other islands – Lord Howe, Norfolk,
New Zealand and Guam, and their more or less
uncertain causes (mainly rats and cats). So little
is known about the population change of invasive
species (other than the crazy ants) or other
possible extinction agents that diagnosis of the
very rapid decline from the pipistrelle being
common to extinction is very difficult.
He
examines the issues of habitat loss (construction
of the Immigration Detention Centre in a prime
foraging area, cyclone-destruction of roost trees,
crazy ants in trees), decline in food sources
(bycatch from fipronil baiting of crazy ants, dry
years’ food shortages inhibiting breeding);
predation (predators’ stomach contents, spread of
the tree-climbing Asian Wolf Snake, ubiquity of
feral cats and black rats, giant centipedes) – all
very closely reasoned as to timing and abundance
and inter-species interactions; disease and
pollution (rat-borne or mosquito-borne pathogens,
cadmium poisoning from phosphate processing);
catastrophe (the 1988 cyclone); crazy ant induced
ecological collapse. He concludes that the Wolf
Snake was probably the main cause of decline
and extinction, compounded by mining-induced
habitat loss and the devastating 1988 cyclone,
with crazy ants adding more threat. “The path to
extinction is vexingly difficult to understand and
almost impossible for managers to circumvent.”

weaknesses of the EPBC Act in preventing
extinctions – good goals but weak actions (no
mandatory recovery plans or funding for
implementation, no reporting on success of
interventions), listing of the pipistrelle as
endangered, then critically endangered (formal
case submitted by Lumsden), funding for the
orange-bellied parrot but not for the pipistrelle,
adequacy or not of the 2004 recovery plan, the
shift from the 1990s to a triage approach to
protecting threatened species, with preference
given to “landscape-scale” conservation rather
than focus on individual species, and rationing of
investment in recovery programs and its impact on
the unsuccessful Lumsden proposal to continue
active management once David James’ project
(connected to EIS of the Detention Centre)
suddenly ended, the weaknesses of the “triage”
approach in its acceptance of the sacrifice of littlevalued species, the very serious underfunding of
Christmas Island parks, the bureaucratic
obstacles to rapid emergency response. His close
analysis of the major weaknesses in the
management of remote parks, and the disconnect
between it and science, is damning. The passion
and perseverance of the ABS in lobbying for
emergency action was eventually given the go
ahead, but far too late.
It finishes with personal contributions from some
players in the drama: David James, Bob Debus,
Lindy Lumsden, Peter Garrett, Greg Richards,
Barry Traill, Brian Lacy, Chris Tidemann, Peter
Cochrane, Alistair Graham – agonised bat
researchers, reflective bureaucrats; ten lessons
for future biodiversity management, and a
bibliography of 520+ items.
A very thorough analysis of a difficult problem,
very readable and something that should guide
revision of Australia’s niggardly and misconceived
approach to management of threatened species.

In a chapter on management policy responses
and failings, he examines the ethics of exploitation
vs caring for nature, the strengths and
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– Tributes to Les Hall –

Ed: It was with much sadness that the ABS received news of the passing of Les Hall on the 7th of February
2019, after complications with recently diagnosed cancer. To many within the ABS, Les was a source of
inspiration as he helped shape careers in bat research, inspired compassion and caring for bats and
advocated for better bat conservation. Thanks to those who readily answered my request to help compile
a tribute to Les, I have collated these and a selection of images below, image above from the 2007 ABS
conference, thanks to Dan Lunney.
A common thread ran among all tributes: Les was an inspiration.
Tribute by Terry Reardon:
Les's legacy is huge. He started at
a time when there were no bat
detectors, bat traps or internet. He
was a strident supporter and
activist for bat conservation. His
and Greg Richard's 'Bats of
Eastern Australia' provided a
critical foundation upon which our
current
knowledge
of
bat
identification and distribution was
built.
He left an important
published contribution on bats, he
was generously supportive of
aspiring bat researchers, and was
blessed with a great sense of
humour. Les and Rae were also
most generous hosts.
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Tribute by Lana Little:
Les was driven to both derive knowledge and to pass it on to others. So he was the consummate
researcher and teacher.
And that was how I got to spend such valuable time with him:
A pivotal experience was in 1992, when Les mentioned that he was planning to undertake two months
fieldwork in Borneo, and I chirped ‘Need anyone to carry your bat trap?’ Without hesitation he
explained that I would have to make my own travel arrangements and pay my own way, but if I was
willing to assist in the (probably uncomfortable) work, I was welcome to come along. And so I did. I
have been delving into my journal written during that trip, and re-living the adventure. I am reminded
how Les always took time to engage with locals to glean information, and with fellow-travellers to impart
fascinating facts about the wondrous wildlife we encountered.
Back in Australia, sporadically we shared many more trips to conduct fieldwork over the years that
followed. Les instilled in me a love of travel, a quest for answers and a strong sense of humanity. I’m
so pleased that I took the opportunity some years back to tell him how much I value those gifts.
Les was well known as a much-loved lecturer and an author, but he was also talented at drawing and
painting. He had more time to devote to these latter pursuits in his retirement years, and I am proud
to have a number of his paintings on my walls – including one he completed only months before his
death. In some way, they each commemorate a place, a journey or an experience we have shared.

Thank you to Beverley Ekert for sharing a number
of wonderful images of Les – at left possibly in
either Borneo or PNG enjoying some refreshment,
and above, in Borneo with the late, great, Greg
Richards.
Over page, with Tom Kunz and Greg Richards in
1995, at the 25th NASBR conference in Boston,
Massachusetts, concurrent with the 10th
International Bat Research Conference.
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Tribute from Andy Spate:
To my shame, although we were friends as teenagers, he a few years older than I, we have
had only little contact over the years. But I like to think that we were sincere friends. My
first memories of Les revolve about throwing lead fishing weights on nylon strings up under
dense clouds of insects attracted to bright street lights on Commonwealth Avenue in
Canberra. The heavy lead would bring the Miniopterus to ground so that we could grab
and band them. Not acceptable practice these days, I suspect.
Following that, there were banding visits to Wee Jasper and Marble Arch. We produced a
paper on the Eastern Horseshoe Bat’s roosting habits with Rob Young in 1975.
When Les left Canberra to work at the University of Queensland he stayed in my house in
Hall, ACT, on his last night there with his tame (and I think disabled, Miniopterus) that was
very happy to eat numerous mealworms, if I recall correctly.
Over the following decades, we had occasional contact until the time we drove from Maleny
to Cairns to attend the ABS meeting in 2002. We visited some interesting bat sites en
route. A great experience. Les and Lana Little did not attend much of the Conference as
they went up to Iron Range. Les fell ill there and had to go back to Maleny.
Subsequently I have only had occasional correspondence with Les – I now wish it had been
more.
Les (and Greg) contributed so much to our knowledge of Australian bats. We must salute
them for that. Their joint work Bats – Working the Night Shift is simply splendid – it beats
any of the dozens of bat books in the library that my wife, Kirsty Dixon, and I possess. Les’
work in Thermocline Cave, Marble Arch, NSW, provided us with the thorough knowledge
on which to base winter management of M. schreibersii (as it was known then). Les’ work
also provided much useful information on M. schreibersii movements from Wee Jasper
across the tablelands and escarpment to the coast – and of course elsewhere across
Australia and Asia.
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Tribute from Dan Lunney:
When I started working on bats in 1981, I was looking at the effects of woodchip logging, I asked Les
lots of questions. He told me as much as he knew (he was always generous with his time and
knowledge). Les then said, it’s now over to you to find out all you can and let everyone know the
answers. We are all beneficiaries of that generous outlook, in fact, I don’t think that bat biology and
conservation would be as strong in Australia as it is without that outlook.
Top left– at the lunch of Les, Greg and Steve Parish’s book “A Natural History of Australian Bats:
Working the Night Shift”, image thanks to Beverley Ekert.
Top right - Lindy Lumsden, Les Hall, Diane Vavryn and Sue Churchill at the 2007 bat conference held
at the Australian Museum, Sydney. April 2007. Photo by Dan Lunney.
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Tribute from Brad Law:
Image previous page: Les (left) with Brad Law (centre) working in Borneo.
Les was a huge source of encouragement to me when I started my PhD and he was always very
friendly and welcoming, he was always a great inspiration for me. I remember coming to my first
bat conference in 1990 at Brisbane during my PhD and from memory there was just one other PhD
student present (Chris Pavey, one of Les' students). It was somewhat daunting, but Les was
incredibly friendly and welcoming. He was really pleased someone was working on one of the
smaller mega's (eastern blossom bats) and he really took me under his wing. I remember him
encouraging me to get out into the bush and have a go with bats – I didn't need much
encouragement. One of my fondest memories from that meeting was when there was a vacant spot
in the program because someone was sick and Les was asked if he could speak about flying-fox
conservation. He got up and with no preparation gave one of the best talks I have heard –
completely off the cuff. He was a great communicator and seemed to relish those opportunities.
Les continued to encourage me throughout my PhD and immediately after submitting I joined him
for a while on one of his Borneo trips. I had been to this special place once before, but not batting.
Following Les through some of those amazing places was an incredible experience. He was
completely at home in the caves and was much more agile than me, including on that slippery,
guano smeared tropical limestone. The highlight from that time was Les returning from a blind alley
with his catching net and a big grin on this face. He'd just caught Megaderma spasma, which I think
was a first for him in Borneo (it certainly was for me).
There's no doubt Les was one of the great founders of bat research in Australia, covering both
mega's and micro's and he had a massive positive impact. His enthusiasm and encouragement
have left a lasting mark on me. His joint work with Greg Richards, especially the book "Working the
Night Shift" should be read by everyone interested in bats (even by those who are not as obsessed
as ABS members). And bear in mind that I met Les in 1990, when he was already a legend and
had made his mark in the early years of Australian bat research.
I also recommend everyone having a read about the old days of working with bats with the article
by Les "How did I get interested in Bats?" published in 2011 by NSW RZS. (reproduced within this
Newsletter with the kind permission of the Royal Zoological Society).

Ed: Thank you to the RZS for allowing the ABS to reprint Les’ paper over leaf, which appeared as Pp.
26–30 in The Biology and Conservation of Australasian Bats, edited by Bradley Law, Peggy Eby,
Daniel Lunney and Lindy Lumsden. Royal Zoological Society of NSW, Mosman, NSW, Australia.
2011.
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How did I get interested in bats?
Les Hall

ABSTRACT

50 Obi Vale, Maleny, Queensland 4552 obivale@aapt.net.au

Being raised by parents who had an interest in natural history gave me a sound background for my
future passion for bats. In the early 1960s there was a small core of bat researchers in Australia
and these people were responsible for fostering my desire to study bats. From the mid 1970’s the
stimulus of other researchers and postgraduate students at the University of Queensland further
deepened my interest in bats. As study animal, bats are both challenging and rewarding. We have
still so much to learn about Australian bats and bats need all the help and positive publicity we can
give them.
Key words: early bat research, CSIRO, UQ bat research

Background
For most of my adult life I have had a passion for bats. My
quest to find out more about bats has influenced my lifestyle
and employment and has resulted in my association with
wonderful people and visiting fascinating places. My family
was never surprised when on holidays I just happed to know
where there was a cave or somewhere nearby where we could
go and find bats. In this narrative I will describe how I first
became interested in bats and what has sustained this
interest.
In my early childhood days on our dairy farm at Nimbin,
north-eastern NSW, I knew about flying foxes feeding
around our fruit trees and I remember seeing micro bats
crawling out of a fallen dead tree. My father was a keen
naturalist and was very particular about bird names – “every
bird has its own name son”, he would say. I learnt the local
birds and their names and at primary school I was a source of
class information on natural history – particularly birds.
In 1953 our family moved to Sydney. At Nimbin I was used
to roaming around creeks with my dog and found the
confines of a suburban back yard in Sydney a real
imposition. Fortunately, nearby there was an area where I
could escape, climb trees and generally run loose. This was in
the swamps and mangroves skirting Hen and Chicken Bay
in Sydney Harbour. This area, where I found many new
species of birds and their nests, is now all sports fields. My
mother bought me a copy of Neville Cayley’s What Bird is
That? in 1954 and I practised memorizing all the species on
each plate. Several years later, when running detention
classes as a high school prefect, I made students learn to
identify five species (short detention) or ten species (long
detention) of birds from my trusty What Bird is That before
they could go home.
After finishing high school I enrolled at the University of
NSW in 1960 to do chemistry (which I hated) for family
reasons. During orientation week I met members of the
UNSW Speleological Society. I was so excited to find out
that there was a group of people that went exploring caves
and I joined up immediately. We went caving about every
second weekend and by the end of the first year I had
visited many of the cave areas in eastern Australia.

The caving club members were mainly geology and engineering
students. I was the only person interested in natural history and
often went off bird watching during caving expeditions. Trip
reports and cards from the CSIRO, Bird and Bat Banding
Scheme asking for information on bats, were filled in after each
trip. The cards were to help bat banders locate caves containing
bats, particularly maternity caves. As a biologist, it became my
job to fill in the bat cards after each trip
While cave exploring we often saw bats and, as the only biologist
in the group, and because these animals flew like birds, I was
expected know what species they were and to record this on the
CSIRO cards. At that stage I did not know the difference
between any of the cave-dwelling bat species – they were all just
bats.
On a trip to Bungonia Caves in 1961 I came across some skeletal
remains. One skull I could identify was a brush- tailed possum
and I suspected that a couple of small fragile skulls had to be from
bats. I took the skulls to the Australian Museum and the curator
of birds, Allen Keast who I knew well, introduced me to Basil
Marlow, the curator of mammals. “Yes”, said Basil, “they are bat
skulls, but I will have to check what species”. Basil pulled out
several books and flicked through their pages. He went off and
returned with a box of small skulls. Basil started mumbling about
condylobasal length, maxillary tooth row etc – words quite
foreign to me, and after about 20 minutes Basil announced, “I
don’t know what species they are”! I was stunned. I remember
that the first time I saw a Striated Warbler– I knew exactly what
it was straight away. What was it with bats that made them so
difficult to identify? Later in my career I was to ponder the same
question.
After unsuccessfully trying to become an industrial chemist I fled
to Canberra in 1962 in response to an ad by the CSIRO for a field
assistant to work on a fauna survey in northern NSW – close to
my old home town of Nimbin. The call of the wild and the
thought that I would at least know many of the bird species made
this career change appealing.
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On my arrival at the CSIRO Division of Wildlife Research I
was informed that the fauna survey in northern NSW was not
going ahead, but I could have a position in the rabbit ecology
group under the leadership of Ken Myers. As this job
involved field work at various sites in eastern Australia and the
chance to continue studies, I accepted.
At the CSIRO Division of Wildlife Research (the name has
been changed several times since) was a group of very keen
naturalists and scientists. The divisional chief was Harry Frith,
who had gathered together an impressive band of scientists
and staff devoted to studying Australian wildlife. Among them
were Ken Simpson and John McKean who both had a great
knowledge of bats and birds. They were pleased to have a cave
exploring natural history enthusiast join the division and in
particular, because I had visited most of the major cave areas
in eastern Australia, I was soon involved in trips to caves and
helping band bats. It was very stimulating to be associated
with these people and my passion for wildlife grew daily.
Harry Frith was very encouraging and frequently approved
the use of official vehicles for weekend trips to search for bats.
Lunch and tea times at CSIRO were spent sitting around the
tea table listening to Harry Frith, Mervyn Griffiths, Geoff
Sharman, Alan Newsome, Ian Rowley and Ken Myers and
other scientists discussing and planning their research. I also
met Francis Ratcliffe, but at that stage of my career I did not
realize the important contribution that Francis had made to
flying fox biology. These times had a great influence on me
and it was here that I fully developed my curiosity for the
natural world.
Prior to my arrival at the CSIRO, the first bats to be banded
in Australia were banded there in August 1957 by George
Dunnet. He banded 179 bats from 3 species from the
Canberra area. The first bat species to be banded was probably
a Chalinolobus gouldi. George left the CSIRO shortly afterwards
and David Purchase began regular banding of bats at Wee
Jasper in March 1958. In July 1960, bat banding became an
integral part of the Australian Bird Banding Scheme run by
David Purchase at the CSIRO. The arrival of Ken Simpson
and John McKean saw an increase in the interest of bats, and
by the time I arrived in November 1962 there were 12
registered bat banders in Australia. These people formed the
early core of Australian bat research and they all kept in regular
contact with each other. Elery Hamilton-Smith (see Elery’s
paper elsewhere in this bat book) edited the first Australia Bat
Research News in June 1964. Although much new
information was being generated on bats, particularly by Peter
Dwyer’s research, we all had constant problems with species
identification. Our basic species list was a provisional one
prepared by John Calaby that recorded only 55 species.
In the mid 1960s many weekends were spent wandering
around visiting caves and old mines, mist netting bats and
birding. They were great years and via Ken, John, Graeme
Chapman and John Calaby I learnt much about bats and
birds. Canberra was full of public servants and many were my
friends. They were always amused when I would say that I
would rather be at work looking at bats than have a day off.
Weekend parties were regularly

sacrificed in preference to a bird or bat trip to a place where a
new species may be found.
My interest in cave exploring was also being well satisfied and I
had a memorable trip across the Nullarbor with Joe Jennings.
On this trip I collected a series of dehydrated bat bodies from
Mura-el-elevyn Cave and promptly identified them as Eptesicus
pumilus. In those days, any bat that was small, brown and lacked
any special features was usually identified as E. pumilus. The bats
turned out to be Chalinolobus morio! I published my first article
on bats with John McKean in 1964.
The CSIRO Division of Wildlife Research had an extensive
museum and specimens were being added regularly from fauna
surveys from all over Australia and Papua New Guinea. With
John McKean and later Greg Richards, I looked after the
register for bats in the museum. This taught me a lot about bats,
bat ID and the value of journals and a library. I developed a
key for the bats of the ACT in 1967 to help with the museum
work.
The tolerance of Ken Myers and Leon Hughes in allowing me to
indulge in bat work as well as doing my official CSIRO work
on rabbits during these years is gratefully acknowledged. They
were both very helpful in reviewing early manuscripts. Ken also
helped me obtain an undergraduate scholarship to the USA for
a year (1968– 69), where I first met Brock Fenton. I later spent
time with Brock on the Alpha Helix expedition to Chillagoe in
1980. After the Chillagoe expedition, Brock gave a seminar at
the Australian National University that stimulated Dedee
Woodside and Greg Richards to propose the formation of the
Australasian Bat Society.
In 1975 I moved to the University of Queensland to further
my academic studies. At first I wanted to do something with
bats, but as there was no bat-oriented person in the
department, I chose an interesting project in marsupial
embryology for my PhD with Leon Hughes as my supervisor.
Mike Archer was at the Queensland Museum and we soon
became friends. Mike asked me to help identify bats in the QM
collection. I was working on a key for the bats of Queensland
when Mike suggested that I turn it into an official Queensland
Museum publication and make it for all of eastern Australia. I
called on my mate Greg Richards at CSIRO to help out and in
1979 we published Bats of Eastern Australia.
In Brisbane it was not long before I was in the middle of flying
fox issues and debates. Regular phone calls and meetings
regarding flying foxes made Leon Hughes despair that I would
ever complete my bandicoot studies. Allen Keast, who I knew
from the Australian Museum and was in Canada, was editing a
book Ecological Biogeography of Australia and contacted me to see if
I would write a chapter on bats. This offer was too enticing to
refuse. The head of my department at UQ also despaired at my
bat activities and strongly suggested that I should become an
expert on marsupial pituitary gland development and give up
my “hobby” interest in bats. A sizable grant (in those days)
from the World Wildlife Fund to Sue Churchill, Peter Helman
and me to study rare bats across Australia in 1981 helped change
his mind.
UQ became a centre for bat research in the 1980s. We held
regular seminars and interesting overseas researchers
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How did I get interested in bats?

visited UQ. Jack Pettigrew and his Vision, Touch and
Hearing staff, Len Martin and all his post graduate
students, Paul Prociv, Mike Bennett, Mal Graydon, Dick
Allison and the rise of flying fox carers such as Helen
Luckhoff and ONARR (Orphan Native Animal Rear and
Release), batty boat trips, Chris Corben and the
development of his Anabat system, all made Brisbane a
great place for bat research. My post graduate students,
Jessica Worthington-Wilmer, Chris Pavey, Sue Churchill,
Geoff Crawley, Martin Schulz, Martin Rhodes, Patrina Birt,
Nicky Marcus, Shan Lloyd, Tajuddin Abdullah, Nancy
Irwin and recently Billie Roberts all provided a very
stimulating environment. I learnt much from them and
enjoyed the relationship with my post graduate students.
Their association was a rich and rewarding experience
and I am pleased to see that many of them have been able
to continue their interest in bats.
A special note has to be made regarding my friend and
colleague Greg Richards. I first took Greg on a batting trip
to Wee Jasper in late 1969, not long after he joined the
CSIRO and I had returned from overseas. He became
instantly interested in bats and we have shared many trips
and experiences ever since. We have collaborated on many
papers and reports and co-authored the book Flying Foxes,
Fruit and Blossom Bats of Australia in 2000.
I first began corresponding with Merlin Tuttle when he was
setting up Bat Conservation International while employed
at the Milwaukee Museum. This has led to a long time
friendship and I have enjoyed Merlin’s company in both
Australia and overseas. BCI has grown into an impressive
institution, much as a result of Merlin’s dedication to bats.
His photographs of bats are amazing and I have been using
them in my talks about bats for years.
In 1988 Jack Pettigrew and I went to Borneo to investigate
flying animals. The diversity of bats, birds, and the caves –
some of which were enormous, was a real mind blowing
experience. Was this the ultimate destination for a bird-

watching come caver turned bat researcher? It was like I had
found my ultimate dream location. There was so much to learn
about Borneo’s bats. The diversity of cave bats was very high and
I enjoyed caving – what more could I desire? I have continued
to visit Borneo (mainly Sarawak) and have had the pleasure of
associating with Tajuddin Abdullah and all his post graduate
students from the University of Malaysia, Sarawak. His students
impart great enthusiasm and are a pleasure to be with in both
laboratory and jungle. Check out their activities at < unimas, bat
research >. For a number of years Taj and I have been working
on a book The Bats of Borneo. Each week Taj and his students seem
to find out something new about the bats of Borneo, making it
difficult to know when to stop and publish the findings. We
hope that this will happen shortly.
Recently I have been assisting researchers from the Australian
Biosecurity Centre with field work on bats. Website
www.abcrc.org.au . Regular trips to monitor the health of
Spectacled Flying foxes Pteropus conspicillatus with Andrew Breed
and a trip with him to southern Papua New Guinea, allowed me
to become familiar with several more species of flying foxes.
I am now involved in the production of several publications on
Australian bats. One of them is a bat book for children, something
I have wanted to do for a long time. It is important that future
generations have a good knowledge base when it comes to bats.
For too many years there have been misconceptions and a bad
public image of bats. Hopefully future generations will be more
enlightened when it comes to bats.
So that is how I became interested in bats and what has
maintained the fascination. My involvement with bats has been a
fulfilling experience. Along the way I have met some wonderful
and fascinating people, seen some amazing sights and above all,
had the pleasure of associating with one of nature’s most
enchanting animals.
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Appendix

The late John McKean. The photo was taken in 1961 when mist netting bats at Tianjara, on the road between Nowra and Braidwood.
John was a major publisher of bat articles and my major stimulus and companion for early bat activities in the 1960s.

Les Hall crawling through a squeeze hole in Mammoth Cave in the non-tourist area of Jenolan Caves.
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Above: Les Hall gets up close to a Dusky Leaf-nosed Bat in a north Queensland cave.
Photo by Steve Parish, Bramston Beach, August 2008
__________________________________________________________________________________________

Les at the Mt
Glorious bat night
event, 2000.
Photo thank you
to Robert
Ashdown.
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– Recent Australasian Literature –
This literature review was prepared Susan Campbell using Web of Science – (keyword ‘bat’ –
and narrowed down to Australasian studies).
(New literature from July 2018 – 1 February 2019)
In an attempt to reign in an otherwise unwieldy section, this reference list now includes only recent
Australasian (and nearby regions) bat literature. Congratulations to ABS members whose recent
publications are included.
Bats and bugs
De Leon, M.P., Montecillo, A.D., Pinili, D.S., Siringan, M.A.T. & Park, D.S. (2018) Bacterial diversity of bat guano from Cabalyorisa Cave,
Mabini, Pangasinan, Philippines: A first report on the metagenome of Philippine bat guano. Plos One, 13.
Hornok, S., Szoke, K., Meli, M.L., Sandor, A.D., Gorfol, T., Estok, P., Wang, Y.Z., Tu, V.T., Kovats, D., Boldogh, S.A., Corduneanu, A.,
Sulyok, K.M., Gyuranecz, M., Kontschan, J., Takacs, N., Halajian, A., Epis, S. & Hofmann-Lehmann, R. (2019) Molecular
detection of vector-borne bacteria in bat ticks (Acari: Ixodidae, Argasidae) from eight countries of the Old and New
Worlds. Parasites & Vectors, 12.
Izzard, L., Chung, M., Hotopp, J.D., Vincent, G., Paris, D., Graves, S. & Stenos, J. (2018) Isolation of a divergent strain of Rickettsia
japonica from Dew's Australian bat Argasid ticks (Argas (Carios) dewae) in Victoria, Australia. Ticks and Tick-Borne
Diseases, 9, 1484-1488.
Murakoshi, F., Koyama, K., Akasaka, T., Horiuchi, N. & Kato, K. (2018) Molecular and histopathological characterization of
Cryptosporidium and Eimeria species in bats in Japan. Journal of Veterinary Medical Science, 80, 1395-1399.
Schaer, J., McMichael, L., Gordon, A.N., Russell, D., Matuschewski, K., Perkins, S.L., Field, H. & Power, M. (2018) Phylogeny of
Hepatocystis parasites of Australian flying foxes reveals distinct parasite clade. International Journal for Parasitology-Parasites
and Wildlife, 7, 207-212.
Srilopan, S., Bumrungsri, S. & Jantarit, S. (2018) The wrinkle-lipped free-tailed bat (Chaerephon plicatus Buchannan, 1800) feeds mainly
on brown planthoppers in rice fields of central Thailand. Acta Chiropterologica, 20, 207-219.
Sugiyama, A., Comita, L.S., Masaki, T., Condit, R. & Hubbell, S.P. (2018) Resolving the paradox of clumped seed dispersal: positive
density and distance dependence in a bat-dispersed species. Ecology, 99, 2583-2591.
Takemae, H., Basri, C., Mayasari, N., Tarigan, R., Shimoda, H., Omatsu, T., Supratikno, Pramono, D., Cahyadi, D.D., Kobayashi, R., Iida,
K., Mizutani, T., Maeda, K., Agungpriyono, S. & Hondo, E. (2018) Isolation of Pteropine orthoreovirus from Pteropus vampyrus in
Garut, Indonesia. Virus Genes, 54, 823-827.
Tanalgo, K.C. & Hughes, A.C. (2018) Bats of the Philippine Islands A review of research directions and relevance to national-level
priorities and targets. Mammalian Biology, 91, 46-56.
Tanalgo, K.C., Tabora, J.A.G. & Hughes, A.C. (2018) Bat cave vulnerability index (BCVI): A holistic rapid assessment tool to identify
priorities for effective cave conservation in the tropics. Ecological Indicators, 89, 852-860.
Ticktin, T., Quazi, S., Dacks, R., Tora, M., McGuigan, A., Hastings, Z. & Naikatini, A. (2018) Linkages between measures of biodiversity
and community resilience in Pacific Island agroforests. Conservation Biology, 32, 1085-1095.
Toth, C.A. & Parsons, S. (2018) The high-output singing displays of a lekking bat encode information on body size and individual
identity. Behavioral Ecology and Sociobiology, 72.
Tsang, S.M., Wiantoro, S., Veluz, M.J., Simmons, N.B. & Lohman, D.J. (2018) Low levels of population structure among geographically
distant populations of Pteropus vampyrus (Chiroptera: Pteropodidae). Acta Chiropterologica, 20, 59-71.
Usui, K. & Tokita, M. (2018) Creating diversity in mammalian facial morphology: a review of potential developmental mechanisms.
Evodevo, 9.
Zhang, L., Sun, K.P., Liu, T., Zhao, H.B., Csorba, G., Jin, L.R., Thong, V.D. & Feng, J. (2018a) Multilocus phylogeny and species
delimitation within the philippinensis group (Chiroptera: Rhinolophidae). Zoologica Scripta, 47, 655-672.
Bats, disease and humans
Alley, M.R. & Gartrell, B.D. (2019) Wildlife diseases in New Zealand: recent findings and future challenges. New Zealand Veterinary
Journal, 67, 1-11.
Anderson, D.E., Islam, A., Crameri, G., Todd, S., Khan, S.U., Foord, A., Rahman, M.Z., Mendenhall, I.H., Luby, S.P., Gurley, E.S., Daszak,
P., Epstein, J.H. & Wang, L.F. (2019) Isolation and Full-Genome Characterization of Nipah Viruses from Bats,
Bangladesh. Emerging Infectious Diseases, 25, 166-170.
Crockford, C.N., Dean, A.J., Reid, S. & Dean, J.H. (2018) Conservation Values and Risk of Handling Bats: Implications for One Health
Communication. Ecohealth, 15, 682-687.
Field, H.E. (2018) Evidence of Australian bat lyssavirus infection in diverse Australian bat taxa. Zoonoses and Public Health, 65, 742-748.
Holz, P.H., Lumsden, L.F., Legione, A.R., and Hufschmid, J. (2019). Polychromophilus melanipherus and haemoplasma infections not
associated with clinical signs in southern bent-winged bats (Miniopterus orianae bassanii) and eastern bent-winged bats
(Miniopterus orianae oceanensis). International Journal for Parasitology: Parasites and Wildlife 8, 10-18. doi:
https://doi.org/10.1016/j.ijppaw.2018.11.008

- 64 -

The Australasian Bat Society Newsletter, Numbers 51&52, 2018/2019
Holz, P.H., Lumsden, L.F., and Hufschmid, J. (2018). Ectoparasites are unlikely to be a primary cause of population declines of bentwinged bats in south-eastern Australia. International Journal for Parasitology: Parasites and Wildlife 7, 423-428. doi:
https://doi.org/10.1016/j.ijppaw.2018.10.006
Kessler, M.K., Becker, D.J., Peel, A.J., Justice, N.V., Lunn, T., Crowley, D.E., Jones, D.N., Eby, P., Sanchez, C.A. & Plowright, R.K. (2018)
Changing resource landscapes and spillover of henipaviruses. Annals of the New York Academy of Sciences, 1429, 78-99.
Kobayashi, T., Murakami, S., Yamamoto, T., Mineshita, K., Sakuyama, M., Sasaki, R., Maeda, K. & Horimoto, T. (2018) Detection of bat
hepatitis E virus RNA in microbats in Japan. Virus Genes, 54, 599-602
Kobayashi, T., Matsugo, H., Maruyama, J., Kamiki, H., Takada, A., Maeda, K., Takenaka-Uema, A., Tohya, Y., Murakami, S. & Horimoto,
T. (2019) Characterization of a novel species of adenovirus from Japanese microbat and role of CXADR as its entry
factor. Scientific Reports, 9.
Kosoltanapiwat, N., Reamtong, O., Okabayashi, T., Ampawong, S., Rungruengkitkun, A., Thiangtrongjit, T., Thippornchai, N.,
Leaungwutiwong, P., Mahittikorn, A., Mori, H., Yoohanngoa, T. & Yamwong, P. (2018) Mass spectrometry-based identification
and whole-genome characterisation of the first pteropine orthoreovirus isolated from monkey faeces in Thailand. Bmc
Microbiology, 18.
Mandl, J.N., Schneider, C., Schneider, D.S. & Baker, M.L. (2018) Going to Bat(s) for Studies of Disease Tolerance. Frontiers in
Immunology, 9.
Martin, G., Yanez-Arenas, C., Chen, C., Plowright, R.K., Webb, R.J. & Skerratt, L.F. (2018a) Climate Change Could Increase the
Geographic Extent of Hendra Virus Spillover Risk. Ecohealth, 15, 509-525.
Martin, G., Yanez-Arenas, C., Plowright, R.K., Chen, C., Roberts, B. & Skerratt, L.F. (2018b) Hendra Virus Spillover is a Bimodal System
Driven by Climatic Factors. Ecohealth, 15, 526-542.
Nieto-Rabiela, F., Suzan, G., Wiratsudakul, A. & Rico-Chavez, O. (2018) Viral metacommunities associated to bats and rodents at different
spatial scales. Community Ecology, 19, 168-175.
Sharma, V., Kaushik, S., Kumar, R. & Yadav, J.P. (2019) Emerging trends of Nipah virus: A review. Reviews in Medical Virology, 29.
Conservation and management
Gonsalves, L., Law, B. & Blakey, R. (2018) Experimental evaluation of the initial effects of large-scale thinning on structure and biodiversity
of river red gum (Eucalyptus camaldulensis) forests. Wildlife Research, 45, 397-410.
Gonsalves, L., Law, B., Brassil, T., Waters, C., Toole, I. & Tap, P. (2018) Ecological outcomes for multiple taxa from silvicultural thinning of
regrowth forest. Forest Ecology and Management, 425, 177-188.
Hengjan, Y., Sae-Koo, N., Phichitrasilp, T., Ohmori, Y., Fujinami, H. & Hondo, E. (2018a) Seasonal variation in the number of deaths in
Pteropus lylei at Wat Pho Bang Khla temple, Thailand. Journal of Veterinary Medical Science, 80, 1364-1367.
Koch, A.J., Webb, M., Cawthen, L., Livingston, D. & Munks, S.A. (2018) Managing mature forest features: The production, accuracy and
ecological relevance of a landscape-scale map. Ecological Management & Restoration, 19, 247-256.
Law, B., Doty, A., Chidel, M. & Brassil, T. (2018) Bat activity before and after a severe wildfire in Pilliga forests: Resilience influenced by
fire extent and landscape mobility? Austral Ecology, 43, 706-718.
Scanlon, A.T., Petit, S., Tuiwawa, M. & Naikatini, A. (2018) Response of primary and secondary rainforest flowers and fruits to a cyclone,
and implications for plant-servicing bats. Global Change Biology, 24, 3820-3836.
Wright, P.E., Lambert, K.T.A. & McDonald, P.G. (2019) The role of Lantana camara in areas of bell miner (Manorina melanophrys)
associated dieback and its implications for terrestrial mammal and insectivorous bat populations. Australian Mammalogy, 41, 4956.
Distributions, systematics and taxonomy
Kruskop, S.V., Borisenko, A.V., Dudorova, A.V. & Artyushin, I.V. (2018) Description of a new Indochinese Myotis (Mammalia: Chiroptera:
Vespertilionidae), with additional data on the "M. annatessae" species complex. Russian Journal of Theriology, 17, 17-31.
Murray, S.W., Khan, F.A.A., Kingston, T., Zubaid, A. & Campbell, P. (2018) A new species in the Hipposideros bicolor group (Chiroptera:
Hipposideridae) from Peninsular Malaysia. Acta Chiropterologica, 20, 1-29.
Diet and predation studies
Bhardwaj, M., Soanes, K., Lahoz-Monfort, J.J., Lumsden, L.F., and van der Ree, R. (2018). Little evidence of a road-effect zone for
nocturnal, flying insects. Ecology and Evolution 9, 65-72.
Chua, M.A.H. & Aziz, S.A. (2019) Into the light: atypical diurnal foraging activity of Blyth's horseshoe bat, Rhinolophus lepidus (Chiroptera:
Rhinolophidae) on Tioman Island, Malaysia. Mammalia, 83, 78-83.
Czenze, Z.J., Tucker, J.L., Clare, E.L., Littlefair, J.E., Hemprich-Bennett, D., Oliveira, H.F.M., Brigham, R.M., Hickey, A.J.R. & Parsons, S.
(2018) Spatiotemporal and demographic variation in the diet of New Zealand lesser short-tailed bats (Mystacina
tuberculata). Ecology and Evolution, 8,7599-7610.
Giles, J.R., Eby, P., Parry, H., Peel, A.J., Plowright, R.K., Westcott, D.A. & McCallum, H. (2018) Environmental drivers of spatiotemporal
foraging intensity in fruit bats and implications for Hendra virus ecology. Scientific Reports, 8.
Roosting ecology
Kondo, A. (2018) Interspecific burrow sharing between mammals in countryside in Japan. Mammal Study, 43.
Echolocation and flight
Nakano, R. & Mason, A.C. (2018) Early erratic flight response of the lucerne moth to the quiet echolocation calls of distant bats. Plos
One, 13.
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General ecology
Hengjan, Y., Saputra, V., Mirsageri, M., Pramono, D., Kasmono, S., Basri, C., Ando, T., Ohmori, Y., Agungpriyono, S. & Hondo, E. (2018b)
Nighttime behavioral study of flying foxes on the southern coast of West Java, Indonesia. Journal of Veterinary Medical
Science, 80, 1146-1152.
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Phase Effect on Bat Activity at Mixed Dipterocarp Forest, Gunung Gading National Park, Sarawak, Borneo. Sains
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Phylogeography /molecular studies
Mitchell, J.D., Sumner, J.G. & Holland, B.R. (2018) Distinguishing Between Convergent Evolution and Violation of the Molecular Clock for
Three Taxa. Systematic Biology, 67, 905-915.
Mukai, Y., Horie, M. & Tomonaga, K. (2018) Systematic estimation of insertion dates of endogenous bornavirus-like elements in vesper
bats. Journal of Veterinary Medical Science, 80, 1356-1363.
Zhang, Y.Z., Wu, W.C., Shi, M. & Holmes, E.C. (2018b) The diversity, evolution and origins of vertebrate RNA viruses. Current Opinion in
Virology, 31, 9-16.
Physiology
Currie, S.E. (2018) No effect of season on the electrocardiogram of long-eared bats (Nyctophilus gouldi) during torpor. Journal of
Comparative Physiology B-Biochemical Systems and Environmental Physiology, 188, 695-705.
Geiser, F., Stawski, C., Doty, A.C., Cooper, C.E. & Nowack, J. (2018) A burning question: what are the risks and benefits of mammalian
torpor during and after fires? Conservation Physiology, 6.
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Nojiri, T., Werneburg, I., Son, N.T., Tu, V.T., Sasaki, T., Maekawa, Y. & Koyabu, D. (2018) Prenatal cranial bone development of Thomas's
horseshoe bat (Rhinolophus thomasi): with special reference to petrosal morphology. Journal of Morphology, 279, 809-827.
Ruiz, S.R., Eeva, T., Kanerva, M., Blomberg, A. & Lilley, T.M. (2019) Metal and metalloid exposure and oxidative status in free-living
individuals of Myotis daubentonii. Ecotoxicology and Environmental Safety, 169, 93-102.
Urban ecology
Jung, K. & Threlfall, C.G. (2018) Trait-dependent tolerance of bats to urbanization: a global meta-analysis. Proceedings of the Royal
Society B-Biological Sciences, 285.
White- nose syndrome
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In memory of Les Hall and Greg Richards
Photo thanks to Beverley Ekert
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