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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: 31st
March for the April issue, and 31st 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.  Manuscripts can also be sent on 3½” floppy disk preferably in IBM format.  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, left and right justified with 16 mm left and right
margins.  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 addresses of authors; 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 addresses of
authors.  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.

• Some black and white photographs can be reproduced in the Newsletter after scanning and digital
editing (consult the Editor for advice).  Diagrams and figures should be submitted as ‘Camera ready’
copy, sized to fit on an A4 page, or electronically as TIFF, JPEG or BMP image files.  Tables should
be in a format suitable for reproduction on a single page.

• Research Papers and Notes will be refereed, and specialist opinion will be sought in some cases for
other types of articles.  Editorial amendments may be suggested, and articles will generally undergo
some minor editing to conform to the Newsletter.

• Please contact the Newsletter Editor if you need help or advice.

President Secretary Newsletter Editor
Lindy Lumsden Maree Kerr Kyle Armstrong
Arthur Rylah Institute 72 Lee Steere Crescent JSPS Postdoctoral Fellow
Dept Sustainability and Environment Kambah ACT 2902 Kyoto University Museum
123 Brown St. Ph: 02 6296 4823 Yoshida Honmachi, Sakyo-ku
Heidelberg Vic 3084 Fax: 02 6230 0544 Kyoto, Japan 606-8501
Ph: 03 94508694 Mobile: 0412 311 403 Ph: +81 75 753 7731 (shared)

Fax: 03 94508799 cantcatchme@netspeed.com.au Fax: +81 75 753 3276
Lindy.Lumsden@dse.vic.gov.au secretary@ausbats.org.au kyle@inet.museum.kyoto-u.ac.jp

The Australasian Bat Society Newsletter is ISSN 1448-5877.
Publishers contact address is PO Box 3229, Tamarama, New South Wales 2026.
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– Editorial –

This issue sees me at the other end of Australasia – in Japan.  So now, between us all, we should have
the region covered (how presumptuous) …

Issue 22 carries the abstracts of both the oral and poster presentations from Toowoomba, as well as
other information from the conference and newly contributed items.  My personal thank you to all
involved in the organisation of the Toowoomba conference, especially Greg Ford and Monika Rhodes,
and I enjoyed seeing everyone again.  My sincerest thanks to Peggy Eby for compiling this issue, I am
eternally grateful.  I am also grateful to our new and capable assistant editor Maria Adams, who has
spent much effort to compile information from the workshops held at the Toowoomba conference.
Maria has also taken over the role of organising the printing and mailouts – a large task indeed.  Thank
you also to our new Prez, Lindy Lumsden, for her scrutiny and compiling the abstracts from the
conference for this issue.

I hope you will find the new Word template to be useful.  It should make it easier to submit articles.  But,
the template is a convenience, and if you have a submission that cannot be shoehorned into it, or have
other special needs, then you will be accommodated.  Also, if you would like to promote your business
in return for helping to alleviate the production costs of the Newsletter, you would be most welcome.

At a recent ‘email meeting’ held by the ABS executive, we discussed a few issues regarding the
Newsletter.  The most exciting perhaps is the planned future release of a compiled version of the
Newsletter issues 1-20, which will be available as PDF’s on a CD and as a hard copy for those that
prefer less ethereal objects.  We also resolved to send complimentary copies of each Newsletter to the
state libraries, as well as ensuring that the National Library has a full complement (which it should do).
The compilation will obviously make it much easier to spread our news far and wide.  Most issues are
already available as PDFs and can be downloaded from our website, but a few of the earliest ones will
need to be scanned in.  It just keeps getting better!

Until the next issue …

Kyle Armstrong
Newsletter Editor

Front cover:  The threatened Greater Long-eared Bat Nyctophilus timoriensis was the subject of a
review of field survey methods (see Richards et al. this issue).  Terry Reardon took this photograph
using his system for photographing bats in flight with digital cameras (see Terry’s abstract from the
2004 conference).
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– President’s Report –

My first job as the new President is to thank Greg Ford for his contribution to the Society over the last
two years, and especially for his role in organising the wonderful conference in Toowoomba.  For those
of you that were there, I am sure you will agree that it was another great ABS conference.  Thanks to
Greg and Monika Rhodes for all their efforts.

This newsletter is full of information from the conference and the pre- and post-conference workshops –
both of which were very successful.  Thanks to Peggy Eby for organising the pre-conference workshop
‘Managing Flying-fox Camps from Melbourne to Mataranka’.  The interest in this topic was evident from
the packed room at the Woodend Nature Centre, Ipswich, and the distances that members were
prepared to travel to attend the workshop.  An interesting and thought-provoking day.  The take-home
message for me was that you really don’t have a problem until 100,000+ Little Red Flying-foxes turn up
on your doorstep!

Greg Ford in his outgoing President’s Report raises the issue of the under-utilisation of the ABS
listserver.  At the AGM in Toowoomba we decided that we would be more proactive in subscribing
members to the listserver.  It was suggested that all members be automatically subscribed, however
due to Privacy legislation we need members’ permission to do this.  So an alternative approach has
been decided on.  From now on, new members will be asked to tick a box on the membership form if
they would like to be subscribed to the listserver.  Herry (Alexander Herr), who manages the listserver,
will then automatically subscribe them.  For existing members who are not currently subscribed to the
listserver, you will have recently received an email asking if you would like us to subscribe you.  More
details are provided later in the newsletter.  This will solve the problem of the lack of members being
subscribed.  And it is hoped that when members see the value of being able to communicate with the
rest of the ABS membership to share ideas, ask questions etc, this valuable resource will start to be
used more often.  I am aware however that not all members have access to email, and hence will miss
out on this communication.  If there are members that do not have access to email but would like to be
part of the discussions that are on the listserver, contact me and we will investigate ways to get around
this problem (e.g. compiling the discussions on various topics and posting out hard copies).  It is very
easy for those of us that use email all the time to forget about those that don’t have this access, and I
want to make sure that all members can be involved in discussions.

We have two bids for the 2006 conference – New Zealand and Geelong, Vic.  As indicated at the recent
AGM we will put these bids to the membership via an email in the next month or so, or post out a hard
copy to those not on email.  The bids will give some information on what they have to offer and
approximate costs.  We will then ask the membership, in particular those members that are likely to
attend, to reply indicating their preferred option.  We sometimes have trouble finding anyone to offer to
host the conferences, so to have two bids is fantastic.

Finally, I would like to thank Damian Milne for agreeing to take over the Membership Secretary’s role for
me.  So if anyone has any membership queries or subscriptions, please send them to Damian at:
Damian Milne, Biodiversity Unit - DIPE, PO Box 496, Palmerston, N.T. 0831, Australia.  Phone No. (08)
8944 8481   Fax (08) 8944 8455   email <damian.milne@nt.gov.au>

Lindy Lumsden
ABS President
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– Australasian Bat Society: business and reports –
Minutes of the 7th Annual General Meeting of the Australasian Bat
Society
Thursday, 15 April 2004, commencing 3.45 pm, University of South East Queensland, Toowoomba

Chairperson Greg Ford
Minutes Maree Kerr

1. Opening
The President, Greg Ford, opened the meeting and welcomed members.

2. Apologies
Paul Barden, Chris Corben, Margaret Hoye, Ronan Kirsch, Brad Law, Anna Lloyd, Mary McCabe,
Chris Pavey, Greg Richards, Natasha Schedvin, Susan Scott, Chris Slade, Dari Spark, Al Young.

3. Minutes of previous meeting
Greg Ford moved that the minutes of the FAGM held on February 22, 2003 at Cumberland State
Forest be accepted as a true record.
Seconded: Terry Reardon, Motion passed.

4. Business Arising
There was no business arising.

5. Reports from the Executive Committee

President
Greg Ford

Well, my two years in the President’s chair have come and gone rather quickly, but I’d like to think
we’ve had some great achievements during this period.  More on those shortly.

I’d like to first take this opportunity to extend one final heartfelt thank you to all executive committee
members (both elected and auxiliary) for their support, encouragement and hard work over the past two
years.  The enormous effort (all voluntary) put into ABS activities by this dedicated band of individuals
cannot be overstated.

In particular, I wish to thank our editor, Kyle Armstrong, for his undying enthusiasm for the production
and improvement of our bi-annual newsletter.

In the 14-month period since our last Financial AGM, our involvement in flying-fox advocacy has been
much lower than the previous year.  I believe that the earlier efforts of ABS executive and general
members played a significant part in improving the degree of legislative protection for the Grey-headed
Flying-fox throughout its range.  We also made a substantial contribution to the protection of Spectacled
Flying-foxes from electrocution in north Queensland orchards.  Consequently, we’ve had a year with
almost no need for a “call to arms”, at least not at the same scale as in past years.

On the microbat front, several individual members (notably, Terry Reardon and Greg Richards)
continue to contribute significantly to the development of national standards for bat survey, and the
Society as a whole has been included in this process.  It’s heartening to see ABS members pooling
their breadth of knowledge and experience in this way so that we can present a united front on the
minimum requirements for surveys to prove/disprove species presence in areas under threat of
development.  I firmly believe that this is a positive and constructive direction for the ABS to take and
look forward to future developments.

Your executive committee have also continued to work on issues such as the development of an
Archive for significant research and historic documents relating to Australasian bats; continuous
improvement of the newsletter; developing/documenting procedures and guidelines for conferences;
and monitoring/improving our communication with the ABS membership and handling external
enquiries.
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Before closing, I’d like to raise three issues that I believe the Society probably should address in the
next 6-12 months.

First is the usage (or lack thereof) of our listserver as a means of communication between members.
This is an invaluable tool for disseminating information amongst members, but also for seeking help on
issues across the Australasian region.  Whether you are a student wanting to know a bit more about
your study species or habitats, or a member wanting to raise the alarm about a local bat conservation
issue, the server is there to help you, so please use it.

The second issue relates to microbat conservation.  Whilst we are making great inroads to developing
survey standards, the ABS has had minimal input to public awareness, advocacy and promotion/
support of research on microbat conservation issues, either for single species, assemblages or
habitats.  Much of this may appear to be the domain of state government conservation agencies and
research institutions, but I believe the ABS should make its voice heard in those organisations, not just
through our members who happen to work there, but as a united body of knowledge under the ABS
“flag”.  In particular, I think we need to start advocating targeted conservation and/or research projects
especially in relation to ‘listed’ species and those requiring recovery plans.

Thirdly, I believe we should make a bigger effort to create more community awareness of the ecological
and economic benefits of bats and the conservation status of species and their habitats.  We also need
to work harder to dispel some of the “horror-movie-based” myths that still persist in the broader
community.  Again, many individual members are doing this as a matter of course in their daily lives,
but there is almost no “presence” of the ABS out in the community on these matters.  We have
occasionally raised our profile through flying-fox advocacy (witness Nicki Markus’s efforts in Melbourne
on our behalf a few years ago), but outside those relatively isolated events we are barely known outside
our own organisation.

In closing, I once again thank the executive committee for their enthusiasm and support over the last
two years, and thank all ABS members for their ongoing support of our objectives and activities.  I have
thoroughly enjoyed my time in this role and it’s made more enjoyable by the wonderful collaboration of
minds and personalities that is the ABS.

I wish the new executive a productive and prosperous term and look forward to my ongoing
involvement in the Society.

1st Vice President
Greg Richards
The 1st Vice President, Greg Richards, was unable to attend.

2nd Vice President
Kerryn Parry-Jones
Kerryn Parry-Jones congratulated Greg Ford and the organisers of the conference. She stated that she
had held this position for a number of years now and would not be standing again.  Kerryn described
the main roles of this position to be assisting with conference organisation and handling web-server
queries.

Secretary
Maree Kerr
Maree Kerr thanked the other members of the committee for their support.  She explained that she had
stepped into the role on the resignation of the previous secretary, Nicki Markus, and had been secretary
for just over a year.  During her time as secretary, things on the bat front had been relatively quiet.  But
if the membership wanted the committee to act more they had to let the committee know their concerns.
Recent issues discussed in electronic meetings had included improving the advocacy role of the ABS.

Treasurer
Natasha Schedvin
Robert Bender, the auditor, presented the Treasurer’s report on behalf of the Treasurer, Natasha
Schedvin (refer p. 10).  The main points were that most of the income came from memberships, and
that the conference looked to break even or make a small profit.
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Membership Officer
Lindy Lumsden
Membership levels showed a slight decrease during the 2003 financial year, despite 28 new members
joining the society.  A number of others either resigned or dropped off the list after being unfinancial for
2 years.
In addition, the percentage of financial members declined, with 24% of members failing to pay their
subscription last year.  This was despite three renewal reminders sent to those members that were
overdue.  I am not sure why this was the case.  Membership payment is often higher in conference
years so that might be part of the explanation.  Also, the initial membership renewal notice was included
with the newsletter that was sent out in Dec 2002, and maybe it got misplaced or not noticed in with the
newsletter, or possibly it got caught up in the Christmas rush.  For the 2004 renewal notice I sent this
separate from the newsletter, after the Christmas/New Year period.  For the members that were
overdue, their renewal form indicated the years they had not paid for and the amount owing.  As of
11/4/04, 13 members had renewed and paid for 2003 in addition to 2004.  I ask people to let me know if
they do not wish to renew so that I don’t keep hassling them with renewal notices but have had little
response to that request either.  So if anyone has any suggestions or explanations I would be
interested to hear them.

31 Dec 2002 31 Dec 2003
Financial members – full 175 158
Financial members –     student / retired / unemployed 46 38
Exchange / life members 8 7
Subtotal 229 203

Members unfinancial for 1 year 24 47
Members unfinancial for 2 years 30 17

Total members 283 267
% of members financial 80.9% 76.0%

In the discussion that followed, Judith Hallinan suggested a survey asking people why they joined and
suggesting renewal.

Editor
Kyle Armstrong
Kyle Armstrong thanked Lindy Lumsden and Terry Reardon for assistance with proofreading, printing
and mail-out of newsletters.  He informed the membership of improvements to the newsletter, including
the newsletter now being registered with an ISSN, and the future compilation of previous newsletters
onto CD and in hard copy.  He thanked contributors and advised of new templates for contributors.  He
also spoke of the possibility of an extra newsletter issue during conference years.

6. Election of Executive Committee Members

The following were elected unopposed to the Executive Committee:
Position Member elected Nominated by Seconded by
President Lindy Lumsden Terry Reardon Maree Kerr
1st Vice President Greg Richards Terry Reardon Lindy Lumsden
2nd Vice President Rob Gration Terry Reardon Lindy Lumsden
Secretary Maree Kerr Peggy Eby Terry Reardon
Treasurer Natasha Schedvin Lindy Lumsden Damian Milne
Membership Officer Damian Milne Peggy Eby Terry Reardon
Editor Kyle Armstrong Nancy Pallin Luke Hogan

Non-elected Positions
Public Officer Nancy Pallin
Assistant Editor Maria Adams
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General Business

7. Conference Organisation Manual
Out-going President Greg Ford reported that discussions have been held with Kerryn Parry-Jones and
Monika Rhodes regarding preparation of a Conference Organisation Manual to assist future convenors.

Greg Ford asked for suggestions from the membership on conference organisation.  Gary McCracken
will forward a kit used by North American Bat Conferences to ABS to assist in preparation of the
Conference Organisation Manual.

Rob Gration, in his role as the 2nd Vice President, will coordinate preparation of the manual.

8. Endorsement of policy for conference fee subsidy for Conference Organisers
Greg Ford, seconded by Monika Rhodes, raised the issue of waiving or subsidising conference fees for
key conference organisers.

Peggy Eby proposed that social fees and accommodation also be waived or subsidised for key
conference organisers.

After discussion, the following motions were passed:

Motion 1: that key conference organisers be fully reimbursed for registration fees and social
functions.
Proposed: Kerryn Parry-Jones
Seconded: Judith Hallinan    Motion passed
Motion 2: that accommodation costs for key conference organisers be subsidised, and that
other helpers receive a discount on conference costs, the details to be worked out by the
Executive.
Proposed: Peggy Eby
Seconded: Nicki Markus    Motion passed

9. New Directions/Strategic Plans
Bruce Thompson asked the membership to consider the following options.  He stated that to date, the
ABS has primarily performed a communication role, and while advocacy has been talked about, the
main advocacy performed has been with the flying-fox issue in the Royal Botanic Gardens, Melbourne.

• Should the ABS focus on being an avenue of communication between people interested in bats
throughout Australasia, concentrating on newsletters and conferences?

• Should the ABS be more involved in advocacy, either generalised or species-specific, and in doing
so raise its public profile?

• Should the ABS pursue specific projects related to conservation and/or research, with project
working groups formed under the auspices of the ABS?

These options were discussed with the membership strongly in favour of advocacy.  Terry Reardon
argued that the ABS should be more pre-emptive and pro-active and suggested a review of the Bat
Action Plan, possibly at the next FAGM.

Other suggestions from the floor were that the ABS should:
• take a broader strategic role in conservation advocacy,
• work to influence policy decisions,
• engage with government agencies in policy development,
• decide what its strengths are,
• use the listserver to discuss issues that we need to be involved with, and
• make submissions to management plans.

Also, it was noted that funding and standards should be adequate for monitoring and assessing impacts
on wildlife.
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Bruce Thompson asked how the ABS could be more relevant to bat carers and interested members of
the community.  Greg Ford asked if there were projects by community conservation groups such as
Landcare that the ABS could assist with.

The membership accepted that advocacy is part of the role of the Executive.  Peggy Eby pointed out
that at previous AGMs the membership had given the Executive the power to act in advocacy according
to ABS policies.

The Executive agreed to consider the issues raised during this discussion.  Lindy Lumsden asked that
members let the Executive know of any issues they wished the ABS to support.

10. Maternity colony of Bent-wing Bats at Starlight Cave
Chris Grant spoke about the threats to bats of wind farms and described development proposals for
wind farms near Starlight Cave in western Victoria, a maternity site for Miniopterus schreibersii
bassanii.  After discussion the following motion was passed:

Motion: that the ABS recognises the importance of protecting the Starlight Cave Miniopterus
schreibersii bassanii maternity colony, and to this end proposes the establishment of a buffer
zone around the cave within which wind farm developments are prohibited.  The ABS opposes
the establishment of wind farms near bat colonies.  The ABS urges government departments at
all levels to recognise the importance of the Starlight Cave maternity site and to make all
endeavours to protect and conserve the cave and the bats inhabiting it.
Proposed: Chris Grant
Seconded: Terry Reardon

11. Draft ABS Policy on Flying-Fox Conservation
Nancy Pallin moved the endorsement of the policy, which had previously been circulated to the
membership, with amendments by Gemma O’Brien.  The motion was seconded by Greg Ford, and
passed by the membership.

12. KBCS Student Grant
Nancy Pallin informed the ABS that the Ku-ring-gai Bat Conservation Society Inc. would contribute a
$500 grant towards a student project for 2005.  Nancy requested feedback on this. Lindy Lumsden
thanked the KBCS for this generous grant offer.

13. FAGM 2005
Terry Reardon proposed that a review of the Bat Action Plan could be undertaken during a workshop
held in conjunction with the FAGM in 2005.  He asked members to put forward species that they
considered should be reviewed.  He suggested a two-day workshop with the FAGM held on the first
evening, and that Department of Environment and Heritage be approached for funding.

It was agreed that the Executive would consider this proposal and report back to members.

14. 2006 Conference
It has previously been agreed that every second ABS conference will be held in south-eastern Australia
(where most members reside), with alternate conferences somewhere more exotic.  Previously, Stuart
Parsons had offered to host an ABS conference in New Zealand.  Melbourne/Geelong was also offered
as the location of the next conference.

Following discussion, it was agreed that the Executive would ask if the offer to hold the ABS conference
in New Zealand was still open, and if so, the Executive would ask the membership to vote between
New Zealand and Victoria for the 2006 Conference.

15. Other Business
Richard Sharp of the Department of Environment and Heritage proposed “that the ABS (a learned
society) should conduct a one-day event (workshop/seminar) jointly with the Environment Institute of
Australia and NZ (a professional organisation of consultants) on the topic “The importance of bats to the
environment”.
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Motion 1: that the Executive explore the possibility of holding such an event.
Proposed:  Peggy Eby
Seconded: Kerryn Parry-Jones     Motion passed

Motion 2: that proceedings be sent to ABS members.
Proposed: Greg Ford
Seconded: Lindy Lumsden      Motion passed

The issue of the possible impacts on firewood gathering on microbats was raised. The Executive
agreed to consider appropriate action on this.

16. The meeting closed at 5.30pm

Treasurer’s report for the financial year ending 31 December 2003
$ %

Income
Membership subscription 6,866.00 71.04
Advertising 990.00 10.24
Workshop (Sydney) 1,476.75 15.28
Interest (Cash Management) 261.07 2.70
Interest (Cheque) 43.78 0.45
Interest (Gift Account) 1.28 0.01
Donations (ABS Gift Fund) 26.00 0.27

TOTAL INCOME $9,664.88

Expenditure
Membership Management (postage, etc) 414.32
Newsletter (production & postage) 1,627.86
Workshop (Sydney) 1,208.12
Insurance (public liability) 1,897.50
Conference (reimbursement of fees) 404.00
Executive (ie. webpage production) 15.00
Merchant Fees (Credit Card Facilities) 145.81
Bank fees (Cheque) 81.20
Bank fees (Cash Management) 125.00
Bank fees (Gift) 0.00

TOTAL EXPENDITURE $5,918.81

SURPLUS (DEFICIT) $3,746.07

GST Refunded from ATO 56.00
GST Paid to ATO 321.00

ASSETS AT 31 DECEMBER 2003
ABS Cash Management Trust (Investment) 6,768.81
ABS Cheque Account 13,203.99
ABS Gift Fund (Donations) 1,021.02
TOTAL ASSETS $20,993.82

Natasha Schedvin
Treasurer
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Introducing the new 2nd Vice President
Rob Gration
c/- Northern Melbourne Institute of TAFE, P.O. Box 8, Epping Victoria 3015
Email: robertg-aas@nmit.vic.edu.au

I have been involved in the natural resource management sector since the early 90s, first as a field
technician undertaking ground radar surveys and seismic testing and then in the local government
sector delivering environmental training programs.  Since 1998, I have been employed in the Technical
and Further Education (TAFE) sector delivering a range of subjects in the Diploma of Applied Science
(Resource Management) at Northern Melbourne Institute of TAFE.

Although I have always had an interest in wildlife, it has only been in the last 10 years that I have
undertaken tertiary studies to expand my knowledge of wildlife ecology and management.  I first
completed an Associate Diploma of Applied Science (Resource Management) at Northern Melbourne
Institute of TAFE, then a Graduate Certificate of Applied Science (wildlife ecology / management) at
Charles Sturt University.  I am in the final stages of completing my Masters of Wildlife Management
(Habitat) at Macquarie University.

My introduction to bats took place some 30 odd years ago when climbing around a loft in the South
Gippsland region of Victoria.  It was to be another 20 years before I would come into contact again with
these curious little creatures.  And like many Victorians, Lindy Lumsden was the first contact I had with
a passionate batto.  I too was converted to all things batty.

I’m still a long way behind most of our members in terms of my level of bat research expertise, but I
believe my training and educational sector skills can be put to good use by the society.  I would like to
thank those who nominated me, and demonstrated their confidence in my capacity to fulfil the 2nd Vice
Presidents position, and the ABS members who supported my nomination.  You can be assured that I
will undertake my duties to the best of my ability.

Newly elected 2nd V.P. Rob Gration
at work refining harp trap design.
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Abstracts from the 11th Australasian Bat Society Conference
Toowoomba, Qld. 12-14 April 2004

Pre-conference workshop
Managing flying-fox camps from Melbourne to Mataranka

Urban flying fox camps: measured musings on management

Carol Booth1 and Nicki Markus2
1 Queensland Conservation Council, 166 Ann St., Brisbane QLD 4000
2 WWF Australia, Level 13, 235 Jones St., Ultimo NSW 2001

We provide a summary of outcomes from the QCC/WWF Urban Flying Fox Conservation and
Management Workshop, held a year ago.  The workshop focused on providing recommendations for
the Qld Flying Fox Conservation Plan.  The following questions were considered by the participants:
1) Trends & conflicts associated with urban flying fox camps:

i) What are the likely trends regarding flying foxes and urban environments?
ii) What are the preferred future outcomes for flying foxes in urban landscapes?
iii) What research is needed to better understand the urbanisation of flying foxes and their

choice of campsites?
iv) What approaches can be taken to improve community relations in areas with camps?
v) How can QPWS policy and practices be improved in response to community conflict about

flying foxes?
vi) What strategies can be employed to improve the general image of flying foxes and to

increase public awareness of their integral role in forest ecology?
2) Urban camps – management and planning issues:

i) How can urban camps most effectively be protected under law and through policy?
ii) What research is needed to understand the factors underpinning effective campsites?
iii) How can urban camp sites most effectively be managed to improve conditions for flying

foxes, other wildlife and people?
3) Feeding habitat:

i) What research is needed to determine particular deficiencies in feeding habitat?
ii) What legislative and other mechanisms can be used to protect feeding habitat?
iii) How can we most effectively recreate feeding habitat where it is essential to the long-term

flourishing of flying foxes?
iv) How can an ecosystem services approach be used to protect flying fox habitat?

Community attitudes to urban flying fox colonies: past, present and future.

Kate Kraschnefski
Queensland Parks & Wildlife Service, PO Box 64, Bellbowrie QLD 4070

When managing flying foxes, the local community's attitudes are a critical influence on the success of
Queensland Parks & Wildlife activities.  When it comes to flying foxes, sometimes perception is
stronger than reality.  There are many factors which influence community attitudes, and many different
spheres of the community to consider.  Various QPWS initiatives have had various levels of success in
their conservation outcomes, and community attitudes are always related - suburban colonies at
Woodend and Hervey Bay will be considered.
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Urban flying-fox “management” in Queensland: the Charters Towers example.

Jon Luly and Dominique Thiriet
19 Sixth Avenue, South Townsville QLD 4810

The management of flying-fox camps in urban areas poses an unusual set of challenges to regulatory
authorities.  The widespread public antipathy to flying-foxes in north Queensland, intersecting with the
remarkable ability of flying-foxes to persist urban areas, leads to determined efforts by communities
subjected to bat “plagues” to solve perceived problems by traditional means that focus on removal of
colonies by one means or another.  Despite the lack of lasting results achieved by traditional remedies,
intense political pressure is often brought upon management agencies to do something – anything – to
appease community opinion, even where the actions undertaken are in direct contravention of policies
which seek to balance conservation objectives with urban amenity.

Events at Charters Towers during 2001-2003 exemplify the problems faced when trying to manage
urban flying-foxes in north Queensland.  The town has been the long-term, relatively uncontentious,
home of a small colony of black flying-foxes.  But recent influxes of large numbers of little red flying-
foxes have caused considerable angst, culminating in the recent Queensland State election, in which
the successful candidate seems to have the sole policy objective of culling flying-foxes in Charters
Towers.

In our paper, we provide an interpretation of the events in Charters Towers, with particular emphasis on
interactions between QPWS policy on the management of urban flying-fox colonies and the demands of
the inhabitants of a fairly typical small town in north Queensland. We suggest that rational management
of urban flying-fox colonies in Queensland is significantly impeded by the susceptibility of QPWS to
pressure exerted by politicians anxious to appease influential voices in local communities.  Basic data
needed to understand the processes underlying periodic occupation of urban roost sites and to devise
long term management options, particularly with respect to community education and provision of
alternative roosting sites, are conspicuously lacking; and there appears to be no coherent strategy to
address the gap.  Finally, we suggest that price signals which reflect the actual costs of colony
intervention be levied on applications for damage mitigation permits as a means of encouraging the
exploration of more creative methods of colony management than the destructive and ineffective
approaches preferred by northern towns at present.

NSW Department of Environment and Conservation Draft Flying-fox Camp Management Policy –
An Overview

Dianne Mackey
NSW Department of Environment and Conservation, Locked Bag 914, Coffs Harbour NSW 2450

Three flying-fox species occur in NSW.  They are the grey-headed, little red and black flying-fox.  The
little red flying-fox is a protected species under the NSW National Parks & Wildlife Act 1974.  Both the
grey-headed and black flying-fox are vulnerable species under the NSW Threatened Species
Conservation Act 1995.  The grey-headed flying-fox is also listed as vulnerable under the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999.

The NSW Department of Environment and Conservation (formerly the National Parks and Wildlife
Service) (DEC) has legislative responsibilities for the protection and care of all native fauna in NSW,
including threatened species.

Widespread and continuing clearing and modification of native vegetation in eastern Australia have
reduced the foraging and roosting habitat of flying-foxes.  As a result flying-foxes are increasingly
roosting and foraging in close proximity to urban areas.  The urban-wildlife interface is typically
concerning for the neighbouring residents due to the noise and odour generated by the colony, and the
flying-foxes defecating on cars and other property.  The management of flying-fox camps can be
controversial, and managers need to consider the concerns of all stakeholders.
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The draft Policy provides a consistent approach for the DEC when addressing management of flying-
fox camps and guides other stakeholders in managing flying-foxes and their camps in a manner that will
ensure the maintenance of a network of flying-fox camps throughout their range, and contribute to the
conservation of flying-fox populations.

The draft Policy has been prepared following consultation with relevant DEC staff and the NSW Flying-
fox Consultative Committee, which includes representatives of industry, conservation groups, animal
welfare groups and the scientific community.  The consultation process identified issues and proposed
ways that these could be addressed in the Policy. Procedural Guidelines in the Policy address
education and communication, environmental planning and assessment, flying-fox camp relocation
proposals and DEC staff response to public complaints.

The draft Policy will be exhibited for public comment.

A perspective on Spectacleds

Jenny Maclean1 and Louise Shilton2
1Tolga Bat Rescue and Research Inc., PO Box 685, Atherton Qld 4883
2CSIRO Sustainable Ecosystems & Rainforest CRC, PO Box 780, Atherton Qld 4883

Drawing together information from research and personal observation we will summarise what is known
about critical habitat for Spectacled flying foxes. As with other flying fox species, proximity to water and
food, rainfall and canopy height may all be factors determining where SFFs camp. We will give a potted
history of cases of QPWS-permitted camp dispersals. Using the Tolga Scrub as a case study we will
explore the complexity of issues surrounding an important SFF campsite in a rainforest fragment that is
itself listed as a critically endangered ecosystem. We will highlight how practices have changed at
Tolga since the 1970s.

Reducing conflict using environmental education strategies

Jackie Montgomery
297 Scotts Road, Booroobin QLD 4552

One of the most important things to consider in community education, particularly where urban conflict
is involved, is how to engage the community.  How can we effectively get the messages through to the
people we need to educate most?  It is not very effective to give information to people who clearly
disagree with your views; leaflets will go straight in the bin and audiences will quickly disperse.
Facilitation, rather than teaching, allows for clearer communication and understanding between various
stakeholders.  Introducing experiences in which community members become responsible for their own
learning and share their knowledge with other members can be very beneficial.  These learning
experiences should be interesting, creative and fun so the effort of learning is taken away and replaced
by enjoyment.  Education happens slowly, can be exhausting and requires a support network to share
inspiration and counteract the hostility that comes our way.

Is Ku-ring-gai Flying-fox Reserve, Gordon NSW, sustainable?  Past and future management
strategies.

Nancy Pallin
Ku-ring-gai Bat Conservation Society Inc., PO Box 607, Gordon NSW 2072

The location of the flying-fox camp at Gordon in northern Sydney, was formally identified during a
survey of urban bushland in 1983.  Community awareness of the flying-foxes and this camp was raised
when a subdivision was proposed for a portion of the land they occupied.  Strong community lobbying
resulted in purchase of the private land, amalgamation of the purchased lots and various lots of public
open space bushland into a reserve, officially named Ku-ring-gai Flying-fox Reserve.  A Voluntary
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Conservation Agreement between the NSW Minister for Environment and Ku-ring-gai Council
contributes to protection of the Reserve and required the preparation of a Management Plan.

The Habitat Restoration Project commenced by the community in 1987 has removed the immediate
threat of weeds over one third of the Reserve and has stimulated recovery of a three layer forest
structure to maintain roosting habitat for the flying-foxes.  This project must be continued for the long
term with small annual increments and maintenance of all previous work to avoid reinfestation.  Threats
from outside the Reserve will be outlined.

The vital role of the Ku-ring-gai Bat Conservation Society Inc. is discussed in regard to the recurring
need for education of staff of statutory authorities, politicians, residents and the wider community to
maintain acceptance of the flying-foxes and continuation of the habitat restoration project.  How will the
momentum achieved over the last 20 years be maintained?

Recent issues and experiences in the Northern Territory – where to from here?

Carol Palmer, Eddie Webber, Phil Hauser, Peter Phillips, Pat Carmody and John Burke
Parks and Wildlife Service of Northern Territory, PO Box 344, Katherine NT 0815

In the last 10 years or so, there has been an increase in the number of roost management issues for
black (Pteropus alecto) and little red (P. scapulatus) flying foxes in the Northern Territory.  A range of
techniques has been used to shift roosts including D-TER, water cannons, smoke, sirens and
helicopters just to mention a few.  These techniques have had varying degrees of success in relation to
P. alecto, but little long-term success in relation to a maternity site of P. scapulatus at Mataranka
thermal pool.

Mataranka and a number of other roost sites are classic examples of where wild animals, tourism
enterprises, community concerns and misinformation come face to face.  The associated issues can be
highly emotive and divide small communities in remote areas.  Costs and staff time in trying to relocate
roosts is high and can severely impact on other projects that are core business undertaken by PWSNT
in the region.

PWSNT is working towards developing policies and procedures for managing flying fox roosts in
unwanted places.  However, in the case of the maternity roost at Mataranka, an opportunity exists for
innovative approaches to education for tourists, tourism operators and the community.  The NT has a
good strong record with education in relation to managing people and crocodiles, and the same type of
approach could be applied to flying foxes.  We can manage and manipulate some roost areas but at
maternity roost sites, an approach based on innovative long-term education programs is sensible and
potentially more cost effective.

The politics of engagement: managing urban bat camps

Martin Smith
NSW National Parks & Wildlife Service, PO Box J200, Coffs Harbour NSW 2450

There are five options available to authorities responsible for reacting to public complaints regarding
unwanted flying-fox camps.  These are:

• do nothing (and hope it goes away)
• modify the camp habitat
• attempt camp relocation
• cull the animals; or
• engage the affected community and discuss the issue

Recent experience managing four contentious urban flying-fox camps in the Coffs Harbour region of
northern New South Wales supports a belief that engaging with the affected community and actively
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discussing the matter is the best way to go.  Flying-foxes can be a source of aggravation, anxiety and
fear for many living near camps, emotions that feed on myth and ignorance, especially if the camps
have recently appeared.  Through engagement with the affected community comes a much deeper
appreciation of the complexities of flying-fox camp management, on both sides of the fence.  Myths are
debunked and fears abated.  With ensuing goodwill, dialogue and respect, outcomes may flow that
benefit both the animals and the people.

The process of engagement as practised by the local NPWS staff in Coffs Harbour revolves around
active and prompt participation in the public debate and the provision of knowledge.  Key targets for
engagement include the land managers responsible for the habitat utilised by the flying-foxes, the
affected local residents, local conservation groups and animal care organisations, the wider community,
media outlets, other government agencies, such as public health authorities, and well-informed
individuals on flying-fox behaviour and ecology.  The over-riding objective is to provide prompt advice
and information to those involved so that decision-making can be firmly grounded on fact rather than
myth.

A recently developed draft Site Management Plan for a contentious grey-headed flying-fox camp in
Coffs Harbour is a positive outcome resulting from such engagement with the wider community.  It aims
to modify the habitat size and shape, to provide some relief to adjacent residences, while
simultaneously adding to the size and quality of camp habitat available to the resident flying-foxes,
away from homes.

Our experience supports a contention that, through open discussion involving all affected stakeholders,
not just the aggrieved, previously inconceivable management strategies become apparent, strategies
that increase the likelihood of achieving lasting and more generally acceptable outcomes.

Attempted relocation of Grey-headed flying foxes at Singleton, NSW - great expectations and
unexpected outcomes.

Lynda Stevenson
57 Richardson St., Raymond Terrace NSW 2324

A small population of Grey-headed flying foxes began roosting above the war memorial in Burdekin
Park, Singleton NSW in 2001.  After considerable public debate the Singleton Council established a
Steering Committee to decide whether to relocate the animals prior to ANZAC Day celebrations in
2003.  The committee was poorly informed about camp dispersal experiences at other sites and had
unrealistic expectations about the ease with which relocations occur, their long-term success and the
resources required.  Nonetheless the decision was taken to relocate the flying foxes and the necessary
licence was acquired from NSW NPWS.

Several disturbance techniques that had proven unsuccessful at various other camps were approved
under the conditions of the licence.  These techniques again proved unsuccessful in relocating the
flying foxes at Singleton.  During the course of the disturbance, considerable damage was done to the
footpaths and lawns of the park and the final expenditure of $42,000 was seven times that budgeted
for.  On ANZAC Day 2003, several hundred flying foxes (Grey-headed and Little red) occupied
Burdekin Park.

The experiences at Singleton raise several animal welfare concerns.  I recommend that more stringent
conditions be applied to licences for relocating flying fox camps, that management plans for camps be
in place prior to approval of licences, that relocations not be approved until there is a better
understanding of the impacts on animal health and ecology, and that wildlife managers responsible for
flying fox camps be educated about flying foxes and camp histories.
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Managing flying fox camps in North Queensland

Scott Sullivan
Queensland Parks & Wildlife Service, PO Box 5597, Townsville Qld 4811

Often lost in the passionate advocacy of Flying Fox conservation is an understanding that Government
agencies and their representatives do not have the luxury of managing wildlife interaction on the basis
of emotion or any single belief system. Issues are managed as a balancing act between the
expectations of the greater community and each of the relative stakeholders. The decision outcome is
often a compromise that has negotiated a balance between the natural and political animal in the
interests of holistic nature conservation. North Queensland has numerous urban flying fox camps, each
requiring varying degrees of management intensity.

Relocating Melbourne's flying foxes - an overview of practices and processes

Simon Toop
Vic Department of Sustainability and Environment, 4/250 Victoria Pde, East Melbourne Vic 3002

Grey-headed Flying-foxes (GHFF), Pteropus poliocephalus, first began to roost in Melbourne’s Royal
Botanic Gardens (RBGM) in the early 1980s. From 1986, roosting occurred year-round and numbers
grew from several hundred to a summer peak in 2003 of over 28,000. Large numbers of animals
roosted in a small and sensitive area of the Gardens for prolonged periods.  This resulted in the deaths
of several trees and significant damage to others, including heritage-listed specimens.  The damage to
the RBGM was considered unsustainable. There was also reduced amenity in the vicinity of the colony.

Following several years of debate, the Victorian Government announced an ambitious $1.2 million trial
to protect the RBGM while providing for the nationally threatened GHFF. It was proposed to relocate
the colony from the RBGM to a preselected site using attraction and dispersal techniques.  A steering
committee was formed and a project manager was appointed.  A collaborative partnership between four
government agencies endeavoured to relocate the colony. This was one of Victoria’s largest adaptive
wildlife management trials and the planning, legal and logistic issues were particularly complex.

A trial site was established 8 km from the RBGM and efforts were made to attract the colony to the site.
A large enclosure, holding over 80 captive flying-foxes, was installed and olfactory, visual and acoustic
attractants were used.  Revegetation, irrigation and artificial roosts were used to further enhance the
area.  It was hoped that a colony would form at the site during dispersal from the Gardens.

In March 2003, a large-scale dispersal operation commenced in the RBGM.  It focused on the use of
mobile noise (recorded sounds played through speakers on vehicles, banging of objects, Birdfrite etc).
After two weeks of dusk and dawn dispersal, the colony moved into adjoining parkland.  After a total of
five weeks, the colony moved 1.5 km into the Fitzroy Gardens. During this period, a breakaway colony
formed 63 km southwest of the RBGM at Eastern Park, Geelong, an area where a few, very small-scale
roosting events had been recorded.  Efforts to attract the colony to the trial site were unsuccessful.

After a one-month period of consolidation, a six-week dispersal operation commenced to move the
animals from the city environs.  Animals made repeated attempts to return to the RBGM and more than
300 hectares of inner-city parks and gardens were covered simultaneously during thousands of man-
hours of effort as the animals were relocated to the Yarra River corridor.  A further breakaway colony
established in Springvale at a little used site 25 kilometres to the southeast of the RBGM.  This colony
was later dispersed and joined with the main colony on the Yarra River.

Once on the Yarra River, new dispersal techniques were used.  A small number of staff (average four)
operated strategically.  They systematically “herded” the colony five kilometres northwards along the
river corridor into Yarra Bend Park, a large area of remnant native bushland 3 kilometres from the trial
site.  The colony was allowed to settle and consolidate during the annual phase of birthing and
lactation.  An ongoing maintenance program was initiated to stop any animals from returning to the
RBGM and adjacent parkland.  All immigrating animals joined the colony at Yarra Bend Park. The over-
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winter population of 8,000 contained between 1,000 – 2,000 young.  It grew to >30,000 during summer
2004. At the same time, the Geelong colony numbered >10,000.

The colony now occupies a suitable area.  Further relocation attempts would risk animals dispersing to
inappropriate areas.  It is considered that the most appropriate course of action is to secure the colony
at Yarra Bend Park and manage it to provide a sustainable, permanent flying-fox campsite. At the time
of writing, discussions with the responsible land management authority were taking place.

As at April 2004, flying-foxes have not roosted in the RBGM for over twelve months.  It is the first time
in approximately 20 years that they have been absent. The most affected area within the RBGM is
showing good signs of recovery and a restoration program has begun. Efforts to ensure that flying-
foxes do not return to the Gardens will become part of routine business for the RBGM.

Public Policy and Perceptions

Craig R Walker
Queensland Parks and Wildlife Service, PO Box 64, Bellbowrie QLD 4070

The dilemma for Government conservation and environment agencies, such as the Queensland Parks
and Wildlife Service, is that they are too often seen as another ‘green group’ advocating extreme and
polarised views on specific conservation issues.

The role of government agencies is significantly broader and is there to ensure that all stakeholders’
views are considered in the development of policy positions.  The community views on conservation are
diverse and the values that they possess range from feeding crows in their backyards to marching in
protest against the felling of old growth forests in Tasmania.

The development of the flying-fox campsite management policy is one example where conservation
groups argue that it does not go far enough and those affected argue for greater powers to cull flying-
foxes.  Equally, the policies concerning the capacity of primary producers to control wildlife that
threatens crops creates significant debate from conservationists and property rights groups.

Balancing broad community views is a challenge for government. Trying to get it right to ensure that
outcomes for conservation are ensured and that legislative requirements are met is our most
confronting challenge.  The perceptions that government is resting on its laurels are a misnomer that
commands debate.

Burdekin Park in Singleton, NSW (left) is the only substantial stand of trees visible in the aerial photograph of the
Singleton area (right, white circle). It is home to hundreds of Grey-headed and Little red flying-foxes (roosting
above the War Memorial!).  Linda Stevenson’s account of failed dispersal attempts at Singleton illustrated many of
the difficulties associated with managing flying-fox camps in rural townships.  Photos courtesy of: Arne Redemski
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Spoken Papers
Keynote address
On the agricultural and economic services of insect-eating bats: the case of Brazilian free-tailed
bats and cotton bollworms.

Gary F. McCracken, John K. Westbrook, Ya-Fu Lee, and Erin H. Gillam

Department of Ecology and Evolutionary Biology, University of Tennessee, Knoxville, TN. USA, and
U.S. Department of Agriculture-ARS-SPA, College Station, TX. USA.
email: gmccrack@utk.edu

Bats are voracious predators of night-flying insects that include many destructive pests of crops.  As a
consequence, bats may provide valuable services that include enhanced agricultural yields, reduced
costs for pest control, and reduced environmental damage caused by pesticides.  We have investigated
feeding on insect pests by Brazilian free-tailed bats in an agricultural region in South Texas, U.S.A., that
is inhabited by millions of Brazilian free-tailed bats (Tadarida brasiliensis).  Using radiomicrophone bat
detectors attached to helium balloons and kites, we document high levels of feeding activity by these
bats at altitudes of up to 1000 m above ground level.  Feeding occurs in the midst of populations of
billions of migratory pest insects including cotton bollworms (Helicoverpa zea; Lepidoptera: Noctuidae),
which are among the most destructive pests of field and row crops.  Dietary analysis of bat feces
demonstrates a two- to three-fold increase in moth consumption that correlates with the migration
schedules and availability to the bats of migratory populations of adult bollworms.  The presence of
species-specific DNA fragments from bollworms and other pests in the bats’ feces documents the
consumption of these insects.  Extrapolation from the estimated energetic demands of these bats
indicates substantial pest consumption services.  We consider the role of generalist predators, such as
bats, in responding to local and regional emergences of insect pests, and address their impact on
agriculture from a contemporary agro-economic perspective.  Experiments for developing practical
approaches to enhance the pest control services of bats are discussed.

Bat sonar disrupts moth behaviour over cotton crops

Martin Dillon1, Trudy Staines1, Patrick Halloway1, Rachael Long2, and Greg Richards3

1 CSIRO Entomology, Australian Cotton Research Institute, Locked Bag 59, Narrabri, NSW 2390.
2 University of California – Cooperative Extension, 70 Cottonwood St, Woodland, CA 95695 U.S.A.
3 Greg Richards and Associates Pty Ltd, PO Box 9, Gungahlin, ACT 2912.
email: Martin.dillon@csiro.au

The caterpillar larvae of Helicoverpa moths (Lepidoptera: Noctuidae) are the major pest of cotton crops
in Australia, and they are the target of the majority of insecticides applied to cotton.  Adult Helicoverpa
moths can detect ultrasonic bat sonar and they take evasive action as foraging insectivorous bats
approach.  We are using ultrasound sensors and infrared assisted night vision to quantify the impact
that bats have on Helicoverpa moth flight and egg laying behaviour in cotton crops at Narrabri in
northern NSW.  The ultrasonic sonar emitted by bats foraging over cotton causes havoc and
disturbance to moths that would otherwise busy themselves seeking nectar, mates and cotton plants
upon which to lay their eggs.  With regard to crop protection, our results suggest that the disruption
caused by bat sonar is much more significant than direct predation on moths.  From a cotton farmer’s
perspective, bats are out of sight, out of hearing, and out of mind.  However insectivorous bats are
common over cotton fields, and by their mere presence and sonar emissions, they are providing a
valuable ecosystem service.
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The value of scattered paddock trees in rural landscapes as foraging and roosting habitat for
insectivorous bats in south-eastern Australia

Lindy Lumsden1,2 and Andrew Bennett1

1 School of Ecology and Environment, Deakin University, 221 Burwood Highway, Burwood, Vic. 3125.
2 Arthur Rylah Institute, Dept. Sustainability and Environment, PO Box 137, Heidelberg Vic. 3084.
email: Lindy.Lumsden@dse.vic.gov.au

Paddock trees and small patches of remnant vegetation often comprise a significant proportion of the
remaining native vegetation in rural landscapes.  Despite legislated clearance controls, these trees
continue to be lost by clearing, dieback and senescence.  Due to their mobility, insectivorous bats are
one group able to take advantage of these scattered resources.  However, little is known of the
relationship between tree density and bat activity, and the impact of incremental loss of trees.  To
investigate this issue, bats were sampled at 30 sites in five categories of tree density, ranging from
remnant blocks (> 35 trees/ha) to sparsely scattered trees (< 1 tree/ha) in the Riverina region of
northern Victoria and southern NSW.  Open paddocks devoid of trees were also sampled to determine
the importance of trees in the landscape.  Bats were sampled using harp traps and Anabat ultrasonic
bat detectors.  Bats were widespread throughout all categories and all species were recorded amongst
sparsely scattered paddock trees.  There were no significant differences between the four treed
categories, in overall bat activity.  The highest levels of activity were at 20-30 trees/ha, similar to pre-
European settlement tree densities for this environment.  Open paddocks had lower levels of activity
and a different community composition.  Although activity levels were similar around an isolated tree
and a tree within a denser block of vegetation, trapping data suggest that on a site basis, as the density
of trees decreases so too does the abundance of bats.  Scattered trees were also used extensively as
roost sites.  Radio-tracking revealed that approximately one-third of roost trees used by two species
(Lesser Long-eared Bat Nyctophilus geoffroyi and Gould’s Wattled Bat Chalinolobus gouldii) were in
scattered trees, with the remainder in remnant blocks.  Some roost trees were more than 200 m from
any other remnant vegetation.  Most C. gouldii roosts in scattered trees were used by males, with
females predominantly roosting in remnant blocks.  In contrast, males and females of N. geoffroyi used
scattered trees at a similar frequency, including as maternity roosts.  This study highlights the value of
even the smallest remnant of native vegetation (i.e. a single tree) as foraging and roosting habitat for
bats in heavily fragmented rural landscapes.

Daytime behaviour of the Grey-headed Flying Fox, Pteropus poliocephalus (Pteropodidae:
Megachiroptera), at an autumn/winter roost site in Sydney, Australia

Kristin Connell and Ursula Munro

Department of Environmental Sciences, University of Technology, Sydney, Broadway, NSW 2007
email: Kristin.A.Connell@uts.edu.au

The Grey-headed Flying Fox (Pteropus poliocephalus) is a gregarious threatened megachiropteran
species that roosts in large colonies in rainforest patches, mangroves, open forest and riparian
woodland.  Increasingly, this species is also using modified vegetation in urban environments as native
habitat is reduced.  The general biology, ecology and behaviour of this bat are largely unknown, which
makes it difficult to monitor, protect and manage this species effectively.  The current study attempts to
provide baseline information on the behaviour of the Grey-headed Flying Fox for future research.  The
study took place at the Cabramatta Flying Fox Reserve, in suburban Sydney, between April and August
2003.  The most common daytime behaviours expressed by the Grey-headed Flying Foxes were
sleeping (most common), followed by grooming, mating/courtship, and wing spreading.  Behavioural
patterns differed significantly with time of day and season.  Active behaviours (i.e. grooming,
mating/courtship, wing spreading) occurred mainly in the morning, while sleeping predominated in the
afternoon.  Mating/courtship and wing spreading were significantly higher in April (reproductive period)
than in winter (non-reproductive period).  Grooming was the only behaviour that did not differ
significantly between sample periods.
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The impact of high ambient temperatures on a maternity roost of Grey-headed flying foxes
Pteropus poliocephalus

Peggy Eby1, Vivien Jones2, Mary-Clare Fisher3, Mark Graham4 and Martin Smith5

1 PO Box 3229, Tamarama NSW 2026
2 PO Box 131, Bellingen NSW 2454
3 15 Seventeenth Ave, Sawtell NSW 2452
4 Environmental Services Branch, Coffs Harbour City Council, Coffs Harbour NSW 2450
5 NSW Department of Environment and Conservation, PO Box J200, Coffs Harbour NSW 2450.
email: peby@ozemail.com.au

Heat-related deaths in Australian flying foxes have been documented repeatedly since European
settlement.  A heatwave in northeast NSW in January 2004 coincided with a field study of reproductive
output in GHFF, providing a unique opportunity to assess the relative impact on animals in the
Bellingen Island roost.  The demographic structure of the roost was assessed on the morning of Jan. 7
by sampling occupants of 25 randomly selected trees (n=386).  Age class, sex and reproductive status
were recorded.  That afternoon the ambient temperature exceeded 45oC and an estimated 5000-7000
animals died.  In the days after the heatwave: 1) a repeat assessment of demographic structure was
made; 2) age class, sex, reproductive status and forearm measurements of dead animals were
recorded (n=759); and 3) the distribution of dead animals was described in a stratified survey.  No sub-
adults (1 year old) were recorded in the Bellingen roost on the day of the heatwave or in the following
days.  Within the adult population there was no evidence that heat disproportionately impacted females
relative to males or lactating females relative to non-lactating females.  However, there was a highly
significant impact on dependent young <4 months old (young = 33.6% of pre-heat population; 94.3% of
dead) and the percentage of adult females with young fell from 84.1% to 66.5%.  Dead animals were
not evenly distributed through the roost.  They were clumped beneath emergent figs and canopy and
sub-canopy trees at the edge of the remnant patch of rainforest.  This study flags the potential for
reproductive output in GHFF to be moderated by the increasing incidence of extreme temperatures
predicted in current models of climate change.

Treatment of soft, bent bones and swollen, painful joints in young flying-foxes (Genus Pteropus)

Gemma M. O'Brien and Mary-Clare G. Fisher

School of Biological, Biomedical and Molecular Sciences, University of New England. NSW 2351
email: gobrien@pobox.une.edu.au

Rapidly growing young flying-foxes have presented with weakness, pain, the swollen joints of
osteodeformans fibrosa, soft bones, and some associated disorders.  The syndrome has been
observed in (a) maternal-raised and (b) hand-raised animals in captivity; each case was compared with
others being raised in matching situations, providing procedural controls for comparison.  Causes were
assessed to be malnutrition due to (a) maternal problems (e.g. stress and illness) interfering with
lactation and (b) antibiotics causing malabsorption, especially of calcium.  Symptoms have been
exacerbated by misdiagnosis (as recurrent polyarthritis of the joints) leading to inappropriate extension
of antibiotic administration, and aggravation of the nutritional stress.  The problem was readily treated
with vitamin D3 and supplementary calcium.  Treatment alternatives for a 200g youngster are either
single depot injection of 20mg calcium followed by 2,000 IU of cholecalciferol, or several weeks of oral
therapy with proprietary products such as Calcivet (Vetafarm, Wagga Wagga, Australia) 2mL/kg/day, or
Bal Cal (Mavlab Pty Ltd) 0.1g/day (for a 200g animal).  These simple remedies avoid pain and death of
otherwise viable, vigorous infant flying-foxes.
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Comparative hair and tongue ecomorphology in the Pteropodidae community of New Britain
Island – Papua New Guinea.

Steve Hamilton

University of Queensland, PO Box 15 Buka, NSP, Bougainville, Papua New Guinea
email: Pteralopex@ozemail.com.au

This paper presents the findings of a Masters Degree investigating tongue and hair morphology and its
relationship to feeding, foraging behaviour and niche partitioning in a community of 11 species of
sympatric Pteropodidae (Megachiroptera) in a disturbed habitat on the island of New Britain, Papua
New Guinea.  The ability of Pteropodidae to colonise, radiate and exploit the limited resources found on
islands has resulted in high levels of diversity and endemism in this group on the Islands of the South
West Pacific – particularly Melanesia.  Though constrained on the gross morphological and
physiological front by flight, modifications in the structure of tongue papillae and how these relate to
feeding, in part enable this group to extract sustenance from similar or shared resources with varying
degrees of efficiency thus contributing to niche partitioning in the community.

No detailed ecological studies have been undertaken on the New Britain community of Pteropodidae
with little published information documenting their natural history.  Structural differences observed in the
external morphology of the tongue, including gross shape, papillae arrangement and distribution, relate
to observed feeding and foraging preferences recorded for these species.  The importance of tongue
structure lies not only in its capabilities for assisting in the collection of food, but also in processing and
reduction of the food bolus.  Though much dietary overlap is reported within the family Pteropodidae,
subtle differences in the efficiency of food collection and processing that relate to tongue structure,
provide a basis for the separation of overlapping feeding niches in sympatric species.  Combined with
other spatial and temporal differences in habitat utilisation, this group of Pteropodidae co-exist and
exploit common resources with some degree of dietary overlap, in part reflected in the differences seen
in tongue morphology.  Though previously reported in some bat species, hair morphology in this group
of Pteropodidae does not reflect any structural adaptation enhancing its pollen collection capability.
Hair scale structure does not correlate with feeding preferences that correlate with tongue and papillae
anatomy.  In countries within the distribution of Pteropodidae where scientific knowledge is severely
limited and habitat change occurring rapidly, the use of ecomorphology to determine foraging
preferences may be one of the few ways a basic understanding of the ecology of these bats can be
gained before it’s too late, in light of limited funding opportunities and a small scientific base from which
to draw for in-depth ecological studies on a species by species basis.

A sink or a source? The Grey-headed Flying-fox, Pteropus poliocephalus at an urban colony site

Kerryn Parry-Jones and Glenda Wardle

Institute of Wildlife Research, School of Biological Sciences, Heydon-Laurence Building, University of
Sydney, Sydney, NSW 2006.
email: kpjones@bio.usyd.edu.au

The population of the Grey-headed Flying-fox, Pteropus poliocephalus is spatially structured into
colonies, concentrations of flying-foxes at traditional sites throughout its distribution in the coastal
regions of eastern Australia.  An urban colony site of P. poliocephalus at Gordon in Sydney, was
monitored during spring and summer for ten years from 1990 to 2000 to determine the levels of
mortality associated with urban living.  A population model was developed and using the female and
juvenile mortality estimated in this ten year study, an overall negative growth rate for the colony was
determined (r = -0.0290).  Despite the declining population, the size of the October colony appears to
be similar across the years (approximately 32,000 animals).  This indicates that immigration from other
breeding colony sites may be responsible for the local persistence of this colony and the Gordon colony
can be regarded as a population "sink" rather than a "source".  As P. poliocephalus is a vulnerable
species, the use of a colony site that does not support a self-sustaining population of this species has
important management implications.
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The establishment and growth of the most southern permanent roost of Grey-headed Flying-
foxes

Rodney van der Ree1, Mark J. McDonnell1, Ian Temby2, John Nelson3 and Elaine Whittingham3

1 Australian Research Centre for Urban Ecology, Royal Botanic Gardens Melbourne, C/- School of
Botany, University of Melbourne, Vic 3010
2 Department of Sustainability and Environment, 30 Prospect Street, Box Hill, Vic 3128
3 Department of Biological Science, Monash University, Clayton campus, Vic 3168
email: rvdr@unimelb.edu.au

Grey-headed flying-foxes Pteropus poliocephalus have been infrequently recorded in low numbers in
the Melbourne area since the first record in 1884.  In the early 1980s, the number of individuals and the
duration of their stay in Melbourne increased dramatically.  The first year-round presence of flying-foxes
occurred in 1986, with a camp being established in the Royal Botanic Gardens, Melbourne.  To the best
of our knowledge, the Melbourne colony has been continuously present since 1986.  However, this can
not be confirmed because counts of the number of P. poliocephalus roosting in Melbourne were
sporadic between 1987 and 1993.  Regular monthly counts that commenced in December 1993 confirm
the continuous presence of the species in Melbourne from that date onwards.  The growth of the size of
the colony from 1994 was exponential, with a peak in March 2003 (when counting ceased) at between
20,000 (static count) and 30,000 (flyout count) individuals.  The number of P. poliocephalus within the
colony fluctuated seasonally, with a peak in summer / autumn (December – May) and a trough in winter
/ spring (July – October).  The exact timing of the flux of animals varied slightly from year to year.  In
March 2003 a relocation program commenced, and the number of flying-foxes in Melbourne declined to
2000 – 3000 by July 2003.  The number of flying-foxes in Melbourne (as at January 2004) has returned
to pre-relocation numbers, reaching 17,000 (static count) – 25,000 (flyout count) individuals at a new
camp located along the Yarra River.  During the relocation program, a 2nd continuously occupied colony
was established at Eastern Park in Geelong, which has supported up to 12,000 (flyout count)
individuals.

In situ management of the Grey-headed Flying-fox: Adaptive procedures within an ex situ
conservation project

Michael Kidman

Zoos Victoria, PO Box 74, Parkville, Vic 3052
email: Mkidman@zoo.org.au

The Grey-headed Flying-fox had used the Royal Botanic Gardens (RBG) in Melbourne as a camp site
for over 20 years, with an increasing number using it as a permanent camp, residing there through the
winter period.  The influx into the camp over the summer period has also been steadily increasing, with
over 25,000 there in the 2002/3 summer.  Due to the continual increase in roosting pressures upon the
flora, Victoria’s wildlife management agency, the Department of Sustainability & Environment (DSE),
decided on translocation (dispersal) of the RBG camp as the preferred course of action in March 2003.
The goal was to resettle the camp at Horseshoe Bend, in Ivanhoe on the Yarra River, 11 km from the
Melbourne CBD.  An elevated captive facility was constructed and maintained as a key attractant to the
site, with Zoos Victoria (ZV) taking on the key role of its management.

The initial captive colony was established through a capture in July 2002, with the majority of these
released in early 2003 just prior to the dispersal process at the RBG.  Immediately before the dispersal
the captive colony was restocked from a second capture at the RBG.  The captive facility, consisting of
three cages at Horseshoe Bend, was stocked continually from July 2002 to February 2004, with at least
70 Grey-headed Flying-foxes of varying age, sex and composition.  The key to the captive process was
to be as adaptable and flexible as possible, to fit in with the overall key objectives of the translocation
trial.

This paper details the captive management process, primarily dealing with husbandry issues:
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• Group composition.
• Adaptation to a captive environment.
• Monitoring and management of health.
• Environmental enrichment.
Presented briefly are the behavioural observations of two flying-foxes succumbing to Lyssavirus within
the captive facility and a description of the release processes adopted.

Conservation of Melanesian Island Archipelago Pteropus and Pteralopex – Preliminary
application of IUCN Threatened Species Criteria to sub species

Steve Hamilton

University of Queensland, PO Box 15 Buka, 17/54 Arawa, Bougainville, Papua New Guinea
email: pteralopex@ozemail.com.au

Islands of the Melanesian Archipelago provide the perfect stepping stones for the speciation of
Pteropus Flying Foxes and Pteralopex Monkey Faced Bats.  From Papua New Guinea’s offshore
Islands, Solomon Is. the island groups of Vanuatu, New Caledonia and east to Fiji, this unique
assemblage collectively facilitated Pteropus a spectacular speciation opportunity across a small but
widely dispersed area of land.  Mosaics of fragmented forest habitat in the form of thousands of islands
ranging in size from a few hectares to 36 000 km2 are dotted over this huge ocean expanse, from steep
2600 m grass-topped peaks to flat atolls separated from neighbouring islands by a few meters to more
than 500 km.  A matrix of biological, ecological and evolutionary factors involving colonisation,
speciation and extinction have shaped the Archipelago’s present assemblage of known Pteropodidae
via a variety of means – assessing their conservation status is crucial in highlighting their little known
plight.

Within the archipelago, 5 Pteralopex and 19 Pteropus species are recognised (one sp. per 4100 km2 of
island) with 83% endemic to this region.  2002 IUCN threatened species listings recognise 86% (of 14
species assessed) as threatened.  Several were deficient in data for ranking.  No assessment of sub
species has been undertaken despite their incongruent distributions.  Of the 43 described sub species
(1 per 50 x 50 km of land), 77% rank with some degree of threat.  Listing deficiencies are due in part to
a combination of taxonomic uncertainty and lack of information preventing more representative ranking
of this assemblage.  Given that many sub species populations are genetically isolated from one another
by large expanses of ocean, this level of assessment better reflects the true taxonomic units for
conservation status.  Island size, range, abundance and analogue population information can provide
information that is unlikely to accumulate in the near future through field study.  Whilst taxonomic issues
are central to accurate threat assessment, conservation priorities in the region must also be set against
a rapidly changing and clearly delineated biological environment overlaid by diverse cultures and an
expanding human population.  Pteropodidae extinctions may lead to a cascade of linked plant
extinctions.  They are crucial in the preservation of biodiversity in isolated oceanic islands, for many of
which bats are the only or one of only a few native terrestrial mammals present.

Structure and environmental relationships of bat communities in tropical Australian savannas

Damian Milne1, Martin Armstrong1, Alaric Fisher1, Trish Flores1 and Chris Pavey2

1 Biodiversity Unit, Department of Infrastructure Planning and Environment and Tropical Savannas
Cooperative Research Centre, PO Box 496, Palmerston, NT 0831.
2 Parks and Wildlife Service, Department of Infrastructure Planning and Environment, PO Box 2130,
Alice Springs, NT 0871.
email: damian.milne@nt.gov.au

Few studies in Australia have assessed community composition of bats and associations with the
environment.  In the north Australian savannas, research on bats has been limited to autecological
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studies of several species and descriptions of species inventories at specific locations.  As a
consequence, knowledge of community structure, habitat relations and conservation of bats in this
region is inadequate and lags well behind other faunal groups.  In this study, we investigated patterns in
the composition of assemblages of microbat species in relation to a range of environmental factors as
well as four a priori defined habitat types (riparian, escarpments, coastal and woodlands).  We identified
five “groups” of species assemblages.  The environmental features most strongly influencing
assemblage composition were high, rugged, rocky landscapes.  There were also limited associations
with rainfall, temperature, canopy cover, fire and roosting potential, but no associations with insects or
water availability.  Of the four habitat types, only “escarpment” sites appeared to be associated with a
distinctive assemblage of bat species.  Total species diversity at each sample site was associated with
distance to rivers and annual rainfall.  Although studies elsewhere in Australia report associations
between bat communities and waterbodies and vegetation structural complexity, we found no
associations with either.  We identified two (of the five) groups that were of high conservation
significance based on their species richness and composition.  We recommend the establishment of
long-term monitoring programs of microbat populations in the northern savannas.

Relationship between call frequency and moth predation in Top End bats.

Chris J. Burwell1, Damian J. Milne2, Chris R. Pavey3

1 Queensland Museum, PO Box 3300, South Brisbane, Qld 4101.
2 Natural Systems, DIPE and CRC for Tropical Savannas, PO Box 496, Palmerston, NT 0831.
3 Parks and Wildlife Service, DIPE, PO Box 2130, Alice Springs, NT 0871.
email: chrisb@qm.qld.gov.au

The allotonic frequency hypothesis proposes that the proportion of eared moths in the diet should be
highest in bats whose echolocation calls are dominated by frequencies outside the optimum hearing
range of moths i.e. <20 kHz and >60 kHz.  Support for the hypothesis comes from a positive
relationship between peak frequency of echolocation calls and incorporation of moths in the diet for
bats with frequencies >20 kHz.  This evidence is available for particular call types, foraging guilds, and
local bat communities in temperate and sub-tropical regions.  Although some results must be treated
with caution because data were collected in different ways at different times, overall the findings
suggest that the allotonic frequency hypothesis may be valid for a wide range of bat communities.
However, the hypothesis has not been tested on species-rich tropical bat assemblages or at regional
scales.

Here we report the results of an analysis on the relationship between bat call frequency and predation
on moths in the tropics of the Northern Territory (the Top End).  We collected data on echolocation
frequency of 23 of the 25 species of echolocating bats that occur in this region and obtained dietary
information for 22 species.  Five species did not capture any moths.  The call frequency of each of
these species was <50 kHz.  A strong positive relationship existed between peak call frequency of bats
and percentage of moths in the diet (P < 0.01).  The relationship was not significant when only
vespertilionid bats were assessed (P = 0.78). Call frequency of the 12 vespertilionids ranged between
30 and 60 kHz.  Our study corroborates the allotonic frequency hypothesis.

Food habits of insectivorous bats of the wet-dry tropics of the Northern Territory

Chris R. Pavey1, Chris J. Burwell2 and Damian J. Milne3

1 Parks and Wildlife Service, DIPE, PO Box 2130, Alice Springs, NT 0871
2 Queensland Museum, PO Box 3300, South Brisbane, Qld 4101
3 Natural Systems, DIPE and CRC for Tropical Savannas, PO Box 496, Palmerston, NT 0831
email: Chris.Pavey@plmbay.pwcnt.nt.gov.au

The wet-dry tropics (Top End) of the Northern Territory (north of the 18°S parallel) encompass an area
of approximately 340 000 km2 that is dominated by eucalypt savanna woodlands.  The microbat fauna
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is little known but diverse, both taxonomically and ecologically.  The region supports at least 25 species
from five families including seven genera in the Vespertilionidae.  Both of Australia’s endemic genera
(Rhinonicteris, Hipposideridae; and Macroderma, Megadermatidae) are present.

As part of a study of community structure and ecology of Top End microbats (refer Milne et al. abstract),
we assessed the food habits of 22 species.  We determined diet by identifying prey in:
a)  stomaches of specimens collected during field surveys or held in the Northern Territory Museum
collection; and
b)  faeces collected under diurnal roosts or from bats held in cloth bags for 1-2 hours after capture at
night.
We recorded fragments of 10 insect orders and spiders (Araenae) among 84 stomaches and 116
faeces examined.  The diets of 13 species were composed mostly of a single insect order (>50% by
volume) either Coleoptera (eight species), Lepidoptera (three species) or Orthoptera (two species).  We
present the first dietary data for Pipistrellus adamsi (mostly moths and beetles), Nyctophilus
arnhemensis (beetles, cockroaches, Heteropteran bugs), and the Top End endemic Taphozous
kapalgensis (mostly crickets, Gryllidae).  With the exception of T. kapalgensis, we found little evidence
of specialisation on particular insect families.  High-flying sheathtail and freetail bats frequently preyed
on aquatic insects, either beetles (Dysticidae, Hydrophiloidea) or bugs (Belostomatidae).  Six
vespertilionid species (from five genera) captured spiders, which suggests the widespread occurrence
of gleaning.  We will discuss our results in the context of dietary information on other tropical bat
faunas.

Fixed foraging, flexible roosting: can we call Myotis macropus an ecological specialist?

Susan Campbell1, Lindy Lumsden2 and Graeme Coulson1

1 Zoology Department, University of Melbourne, Vic 3010
2 Arthur Rylah Institute, 123 Brown St., Heidelberg, Vic 3084
email: s.campbell3@pgrad.unimelb.edu.au

The large-footed myotis, Myotis macropus, represents the southern clade of the Myotis complex in
Australia.  The species is distributed along the east coast, throughout southern New South Wales and
Victoria, and into south-eastern South Australia.  Large-footed myotis have traditionally been thought to
be closely associated with permanent water, utilizing various types of water-bodies.  However little is
known of how foraging behaviour is influenced by the type of water-body.  We selected five sites in
Victoria with contrasting water-bodies to investigate this: The Lakes National Park (NP) and Lower
Glenelg NP were coastal areas with estuarine water bodies, while inland sites were sampled at Yan
Yean (YY), a water-reservoir, and two sites on the Broken River in the north-east.

Between October 2003 and February 2004 cyalume light-tags were attached to the ventral surface of
bats and their foraging behaviour observed with the aid of a nightscope.  In total, 23 individuals have
been tagged at YY, 13 at Rotamah Island (LNP) and 24 in the northeast.  Individuals were observed for
a mean of 81.2 ± 61.5 sec.  Two-thirds of these bats spent > 80% of the time directly over water.  The
majority (66%) of foraging time over water was spent between 0 – 30 cm above the surface, with
regular contacts with the water surface (median: one contact every 13.2 sec, n = 36).

The roosting behaviour of the large-footed myotis is being investigated at Yan Yean.  To date, 17 tree
roosts, three underground tunnels and two cave roosts have been located, all within 100 m of
permanent water.  At YY, 18 individuals have been radiotracked to 16 roosts; 13 in introduced sugar
gums, Eucalyptus cladocalyx (including 2 maternity roosts), and a further three, including one maternity
roost, in the crevices between old bluestone blocks in an aqueduct tunnel.  At YY, the number of bats
per roost ranged between one and 29 (median: 6, n = 23) in tree-roosts and 24 ± 4 (n = 4) in tunnel-
roosts.  Roosts in trees were predominantly in holes on the main trunk of the trees at an average height
of 6.3 ± 2.9 m (n = 13), whilst the roost trees averaged 37.0 ± 17.3 m in height.  The mean DBH of roost
trees was 65.2 ± 22.2 cm.  Temperature dataloggers were inserted into roost cavities and un-used
hollows nearby to investigate if hollows are selected based on internal microclimate.
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These results suggest that large-footed myotis populations are strongly associated with water for
foraging and roosting.  Whilst roosting behaviour appears flexible and a variety of water-body types are
suitable for foraging, we suggest that the large-footed myotis is an ecological specialist.

Nightly bat activity in relation to temperature and insect abundance, Lower Glenelg National
Park, Victoria.

Bronwyn K. Stratman

School of Science and Engineering, University of Ballarat, Vic 3353
email: nkbstratman@bigpond.com

Nightly activity patterns of insectivorous bats are thought to be influenced by temperature and insect
abundance.  Previous studies have shown that temperature is a factor governing insect activity,
potentially influencing bat activity.  The aim of the study was to investigate factors which may influence
nightly bat activity.  Fieldwork was undertaken on forest bats in the Lower Glenelg National Park, south-
west Victoria.  Harp trapping in defined flyways was conducted over eight nights, with bat species
identified and reference calls obtained.  Hourly night-time bat activity patterns, temperature and insect
abundance were recorded using Anabat 5 detection, temperature data logging and light trapping
respectively.  Seven species were identified over 39 trap nights, including Chalinolobus morio,
Falsistrellus tasmaniensis, Nyctophilus geoffroyi, N. gouldi, Vespadelus darlingtoni, V. regulus and V.
vulturnus. Bats were most active in the first hour after dusk; however, contrary to previous studies, their
activity did not decline during the middle part of the night when average hourly temperatures ranged
from 8.5 – 10oC.  Levels of activity recorded for Vespadelus species and C. morio showed no significant
correlation with temperature and insect abundance.  Nyctophilus species, however, exhibited a pattern
of activity significantly influenced by temperature, p = 0.010.  Although no evident relationship was
observed between total bat activity in relation to temperature and insect abundance, p = 0.425 and p =
0.994 respectively, further datasets over longer periods may be required to obtain consistent results.  It
seems likely that other factors not considered in this study may contribute to the emergence and
foraging activity of bats, including barometric pressure, humidity, rainfall, wind speed and moonlight.

Vegetation structure and assessment of microbat habitat: an experimental approach

Patrick Prevett and Bronwyn Stratman

School of Science and Engineering, University of Ballarat, PO Box 663, Mt Helen, Vic 3353
email: p.prevett@ballarat.edu.au

When assessing the characteristics of forest microbat habitat researchers often limit their description of
habitat to a simple statement defining the broad vegetation associations in which the bats were
surveyed.  When a detailed analysis is provided several attributes of the vegetation structure are
commonly given including tree height and dbh, crown widths, inter-crown gaps and percentage foliage
cover.  Also tree density is often given, the number of potential roost sites and the distance of the site
from old growth forest.

In preparation for a detailed analysis of habitat structure in a managed forest in Victoria (Wombat State
Forest) we decided to augment the analysis of vegetation structure with a simulation experiment.  A
three dimensional clutter box about 30 m by 30 m square will be built in an area of high bat activity in
the ecotone between forest and adjacent land.  The clutter box will consist of parallel lines of ropes
supporting vertical strands of baling twine at measured distances apart.  The structure will be supported
by corner and spacing posts.  Pre and post clutter assessment of bat activity will be determined with
Anabat detectors both at the clutter box site and simultaneously at a second site a short distance away
along the same edge.  The clutter to space ratio will be varied in each trial by changing the number of
lines of vertical strands and therefore the volume of space within the clutter lines.  Inclusion of insect
light traps at the experimental and control sites may also provide information on the relative importance
of insect density and vegetation clutter to bat foraging activity.
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Bats and forests: A synthetic view based on meta-analysis

Matina C. Kalcounis-Rueppell1, Jennifer M. Pysllakis2 and R. Mark Brigham3

1 Biology, Univ. North Carolina-Greensboro, Greensboro, NC 27402-6170 USA;
2 Nat. Res. and Envir. Sci., Univ. Northern British Columbia, Prince George, BC V2N 4Z9  Canada;
3 Biology, Univ. of Regina, Regina, SK  S4S 0A2 Canada.
email: mark.brigham@uregina.ca

Over the past two decades, we have begun to accumulate a basic understanding of the roosting and
foraging ecology of temperate insectivorous bats in forests.  As our understanding improves, it is not
surprising that there should be attempts at synthesizing our knowledge to prioritize future research
directions (e.g., Hayes 2003).  Miller et al. (2003) reviewed the results of 56 papers (1980-2001) and
conclude that current data are unreliable because of small sample sizes, the short term nature of
studies, pseudo-replication, inferences beyond the scale of data collected, study design, limitations of
bat detectors and statistical analysis.  While acknowledging that there are significant limitations to the
current body of knowledge, our concern is that this type of synthesis will provide incentive for leaving
bats out of forest management considerations altogether.  Our purpose was to use a meta-analysis on
the same set of studies to assess whether the limitations highlighted by Miller et al. (2003) distort the
outcomes to an extent that in fact precludes bats from being incorporated into management practices.
Specifically, we assess whether general patterns in roost tree and stand characteristics are robust
enough to be distilled from the published literature Miller et al. (2003) considered.

Hayes, J.P. (2003). Habitat ecology and conservation of bats in western coniferous forests. pp. 81-119.
In Mammal Community Dynamics in Coniferous Forests of Western North America: Management
and Conservation. C.J. Zabel, and R.G. Anthony (eds.). Cambridge University Press.

Miller, D.A., Arnett, E.B. and Lacki, M.J. (2003). Habitat management for forest-roosting bats of North
America: a critical review of habitat studies. Wildlife Society Bulletin 31: 30-44.

Use of indices to monitor bat populations in a logged forest

Daniel H. Lunney, Alison L. Matthews, Peggy L. Eby, Harry E. Parnaby, and Christopher J. Corben

NSW National Parks and Wildlife Service, PO Box 1967 Hurstville NSW 2220 Australia
email: dan.lunney@npws.nsw.gov.au

In a series of studies in the early 1980s we investigated the immediate impact of logging on vertebrate
populations.  We are now repeating the work prior to the second logging cycle in the same forest.  The
animal group that had in the 1980s largely alluded our ability to estimate the impact of logging was bats.
Our radiotracking and banding studies showed that bats could fly many kilometres from their roosts to
where they were caught.  Thus, our trapping results in logged and unlogged sites were, at best,
indicative of habitat selection.  We repeated in January 2003 our bat trapping design of 1982-83 and
added the new technology of bat call analysis.  We used Anabat detectors to record bat passes as an
index of bat activity at the sites.  We caught 210 bats in logged and unlogged sites and recorded 6500
bats passes in the same locations.  Thus, we have two complementary indices to help us understand
the distribution and abundance of many bat species.  The use of these indices is a primary tool for
monitoring and managing bat populations in logged forests.
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The effectiveness of riparian buffers in maintaining bat commuting and foraging activity in
riparian zones for timber production forests in NSW.

Anna Lloyd1, Brad Law and Ross Goldingay

1 Native Forests Division, State Forests of NSW, PO Box 535, Coffs Harbour, NSW 2450
email: annal@sf.nsw.gov.au

State Forests of NSW use wildlife prescriptions to modify forestry operations for better ecological
outcomes.  One of the key prescriptions include exclusion of harvesting from riparian areas using
buffers, however, it is unknown how effective these techniques are for bats.  We focused on the
foraging and commuting activities of bats, and compared bat activity on forest flyways on upper slopes
(trails) and riparian zones (streams) within recently logged forest, regrowth forest and mature forest.
Anabat detectors recorded bat activity at 5 paired sites, on 1st, 2nd, 3rd, and 4th stream orders, with each
pair comprising 1 detector placed along a stream and 1 along the nearest parallel-running trail located
on the mid to upper slopes.  Habitat measurements including vegetation cover indices and flyway
measurements were made at each site.  No significant differences were detected in total bat activity,
foraging rate or species richness among the three logging histories.  Larger streams contained more
total bat activity than smaller streams, however this was not significant for foraging rate, species
richness or separate species.  Tracks supported more activity than streams for; total bat activity,
species richness, Chalinolobus gouldii, Mormopterus norfolkensis, Miniopterus schreibersii,
Scotorepens sp. and Vespadelus pumilus.  Logging history did not affect the partitioning of bat activity
between track and riparian sites, nor among the different stream orders.  Bat activity was more affected
by rainforest cover and flyways size than logging history.  Riparian buffers were shown to be effective in
maintaining bat activity at previously logged sites.  Flyways on upper slope tracks were identified as
important habitat for forest bats.

Vertical stratification of insectivorous bats in harvested forests: the effects of logging history,
vegetation structure and insect abundance

Maria D. Adams1, Bradley S. Law2 and Kristine O. French1

1 Institute for Conservation Biology, University of Wollongong, NSW, 2522
2 Research and Development Division, State Forests of NSW, P.O. Box 100, Beecroft, NSW, 2119.
email: mda01@uow.edu.au

Little is known about the flight responses of insectivorous bats (Microchiroptera) to changes in
vegetation structure, such as those that occur on a large scale in logged forests.  The aim of this study
was to assess whether activity levels of insectivorous bats varied in forest sites with different logging
histories (old [n = 4], unthinned young [n = 3] and thinned young [n = 3] regrowth) and the roles of both
vegetation structure and insect abundance in determining these levels.  From January to April 2001, we
measured bat activity (number of bat passes using Anabat) and insect activity (UV light trap captures)
in logged Corymbia maculata forests near Kioloa, NSW, Australia.  Three heights were sampled
(understorey, subcanopy, canopy) and samples were collected on and off tracks to assess possible
preference for these flyways in denser forest sites.  Stem density was significantly lower at subcanopy
and canopy heights than in the understorey for all logging histories.  However, at these upper heights,
density was 32-53% lower in old regrowth than in unthinned and thinned young regrowth.  When off-
track samples were considered in isolation, bat activity was significantly higher in old regrowth and at
subcanopy and canopy heights.  On-track activity was much greater at all sites and heights (5-fold
overall).  However, inclusion of the track into the analysis removed the effects of both logging and
height on bat activity.  Conversely, insects were more abundant in old regrowth and the understorey, a
pattern not altered by inclusion of the track.  Tracks appear to play a compensatory role for bats in
cluttered forests by facilitating additional flight passes in denser young regrowth and enabling access to
the abundant understorey insect resource.  Ground-based echolocation studies are likely to overlook
bats in the less cluttered upper strata of forests, where a considerable amount of activity occurs.
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Summary of Nandewar Bioregion bat surveys

Phil Spark1 and Mick Andren2

1 North West Ecological Services, Woolomin, Tamworth, NSW 2340
2 National Parks and Wildlife Service, Coffs Harbour, NSW 2450
email: pdspark@ceinternet.com.au

During the summers of the last three years, 2001 to 2003, NSW National Parks has been conducting
biodiversity surveys of the Nandewar Bioregion as part of the “Nandewar Bioregional Assessment”.

The Nandewar Bioregion covers the western slopes of the Great Dividing Range from Texas and
Bonshaw on the Queensland Border to Murrurundi on the Liverpool Range.  Some two hundred and
fifty sites representative of the major vegetation communities, elevations and landforms have been
systematically surveyed throughout the region.

Those surveys have included systematic harp trapping and Anabating techniques to determine the bat
species present, their relative abundance, and preferred habitat.  Prior to these surveys little was known
about the occurrence of the 24 bat species recorded in the region.

This paper presents the results of those surveys giving a description of each species’ abundance,
preferred habitat, distribution, and breeding biology.

Bats from urban and rural areas near Adelaide

Ken Sanderson1 andMonika Rhodes2

1 School of Biological Sciences, Flinders University, GPO Box 2100, Adelaide, SA 5001
2 Suburban Wildlife Research Group, Australian School of Environmental Studies, Griffith University,
Nathan, Qld 4111
email: Ken.Sanderson@flinders.edu.au

Surveys with bat detectors in the Adelaide region over the last decade have shown that bat activity is
widespread in rural areas, and also in urban areas which are well wooded or close to vegetation.  Up to
9 species were recorded during a year long survey in and near Belair National Park carried out one
night per week, with the most commonly recorded species being Vespadelus darlingtoni, V. regulus,
Chalinolobus gouldii, Tadarida australis and Mormopterus planiceps.  C. gouldii was also seen foraging
in floodlights at a variety of locations ranging from Belair Railway station to Flinders University.
Repeated observations at three house roosts in semi-rural areas (for C. morio, M. planiceps and N
geoffroyi) confirmed that bat activity is low (or absent) from May through August.  Single observations
were made at three additional building roosts (for M. planiceps, C. gouldii and N. geoffroyi), two in
urban and one in rural locations.  Bats typically left their roosts beginning about half an hour after
sunset.  As the study proceeded, it became apparent that additional bat roosts in semi-rural areas could
easily have been inspected.  The most complete observations of bat activity were made at sites which
could be reached in 10-15 minutes travel, either on foot or by vehicle, with occasional observations at
other locations in the Mt Lofty Ranges from Para Wirra (about 30 km north of Adelaide) to Victor Harbor
(about 70 km south of Adelaide).
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Suburban micro-bat biodiversity in the Greater Brisbane area

Clare Hourigan

Griffith University, School of Australian Environmental Science, Suburban Wildlife Research Lab.,
Nathan, Brisbane, Qld 4111
email: clhourigan@yahoo.com.au

As an increasing number of people live in large urban centres, the restoration, conservation and
enhancement of urban biodiversity has become important.  We know from previous studies that very
few species of micro-bat thrive within urban areas, and that knowledge on the ecology and diversity of
urban micro-bat communities within Australia is poor even though micro-bats often account for a
significant portion of the mammalian diversity within an area.  This lack of information limits our ability to
manage and preserve the biodiversity of urban centres as they continue to increase.  If we are to avoid
the declines seen in the urban biodiversity of large cities in Europe and America from large decreases
in micro-bat abundance and species richness, then we must act now.

I propose to investigate the urban micro-bat biodiversity within the greater Brisbane area.  I would like
to determine what the species composition, structure and relative abundance of the urban micro-bat
community is, and how the urban mosaic (i.e. size, connectivity and arrangement of remnant vegetation
patches) affect micro-bat biodiversity.  I recently began this PhD at Griffith University and am interested
in hearing your comments, and ideas on the topic.

Hopefully the information it generates will go towards developing management policies for the
conservation of areas with high levels of micro-bat diversity, and planning to maintain or increase levels
of biodiversity within less diverse suburban areas in the future.

Results of an initial trial of bat boxes at Mt Owen Coal Mine, Ravensworth, New South Wales

Glenn Hoye

Fly By Night Bat Surveys PL, PO Box 271, Belmont, NSW 2280.
email: fbn@primus.com.au

A trial of bat boxes was undertaken in and surrounding remnant eucalypt woodland on the Mt Owen
Coal Mine lease from August 1995 until October 1999.  Boxes were trialed at two heights (3 metres and
6 metres), four aspects (north, south, east and west) and three entrance sizes (13 mm, 18 mm & 30
mm).  A total of 240 boxes were installed at 10 locations, with bats having the choice of 24 boxes at
each location.  Boxes were examined regularly over the trial period, either on a monthly or bimonthly
interval.  All bats observed during inspections were sexed, measured and banded prior to release back
in the boxes.

Few, if any bats, used the boxes for 12 months, but by the second year four bat species had used the
boxes to varying degrees.  From this time, use of boxes increased from year to year.  Numbers of most
species peaked in autumn before declining to low levels during the summer months.  The boxes were
not used by females for the raising of their young but were used by females during the mating period.
The effect of the three variables examined on box use will be discussed as well as the ramifications for
placement of bat boxes.
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Bat Boxes at Organ Pipes NP Victoria.  Box usage: seasonal use of summer and winter roosts,
usage by minor species and by maternity groups

Robert Bender1 and Robert Irvine2

1 9 Bailey Grove, Ivanhoe, Vic. 3079.
2 11 Mudie Ave, Sunbury, Vic. 3429
email: rbender@netlink.com.au

Since October 1994 artificial roosts have been used by bats at this small national park on the NW fringe
of Melbourne.  Ten boxes initially, now increased to 34, have been used all year.  Winter roost box
designs were installed from late 1998.  Patterns of usage over 5 years are discussed and the success
of “winter roost” design evaluated.  Six species have used the boxes in 9 years.  92% of captured bats
have been Gould’s Wattled Bats.  The box preferences of four minor species are discussed and their
preference for roosting alone or with other species.  Large maternity groups of Gould’s Wattled Bats
have used the boxes each season.  Group size and box preferences are discussed and possible
explanations for the patterns evaluated.

Physiological ecology of forest roost selection by North American big brown bats (Eptesicus
fuscus)

Craig K.R. Willis1 and R. Mark Brigham2

1 Centre for Behavioural and Physiological Ecology, Zoology, University of New England, Armidale,
NSW 2351
2 Department of Biology, University of Regina, Regina, Saskatchewan, Canada
email: willis1c@uregina.ca

Maternity roosts are an essential resource for many bat populations.  In temperate zones, reproductive
females are predicted to select warm roosts to maximise offspring growth rate.  A number of studies
have shown that forest bats select roosts based on specific physical features of trees (e.g., height,
diameter) leading to speculation that these features correlate with microclimate.  To date, however, no
study has directly tested this hypothesis.  We used radio-tracking and temperature dataloggers to
address roost selection by maternity groups of up to 45 Eptesicus fuscus, a common North American
vespertilionid, in Saskatchewan, Canada.  We tested the hypotheses that: 1. Bats select roost trees
with relatively large cavities; and 2. Large cavities provide spatial variation in microclimate that bats can
exploit to reduce energetic costs.  We tracked females to roosts trees, measured internal cavity
dimensions and affixed temperature dataloggers at different positions within each cavity.  We used
available respirometry data for E. fuscus to quantify energetic costs at different roost temperatures and
predict daily thermal energy expenditure.  We found no correlation between the volume of unoccupied
cavities and minimum predicted daily energy expenditure.  However, there was a significant correlation
between cavity volume and the number of bats emerging at dusk.  Furthermore, occupation of roosts
increased roost temperatures by up to 7° C and there was a significant correlation between group size
and predicted daily energy expenditure.  For example, roosting in a group of 45 bats could save an
individual up to 40 kJ/day, or 7.3 g of insects, an enormous proportion of the daily energy budget.  Our
data suggest that an integrative approach, beyond simply radio-tracking, is required to identify critical
roosting habitat for some forest bats.
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Roost fidelity in Tadarida australis: An example of fission-fusion?

Monika Rhodes

Suburban Wildlife Research Group, Australian School of Environmental Studies, Griffith University,
Nathan Qld 4111.
email: m.rhodes@griffith.edu.au

Social groups in some mammals (e.g. lions, several primates and whales) are known to split frequently
into subgroups and to fuse again.  This phenomenon is poorly understood but is often linked to
reproductive status, resource availability, predation pressure and social relationships.  In microbats,
roost switching behaviour has been found to relate to the type of roost occupied.  Bats roosting in
permanent structures (caves, mines, buildings) are faithful to fewer but permanent roosts.  In contrast,
bats roosting in smaller roosts (tree hollows, crevices, under bark, etc) tend to switch roosts frequently.
In more recent years, several tree-dwelling species (e.g. species of Chalinolobus, Eptesicus and
Myotis) were found to maintain long-term relationships between individuals despite switching frequently
between different roosts.

In the present study, a total of 19 T. australis individuals were radio-tracked to their day roosts.  All
roosts were located in mature, overmature, or dead eucalypts.  The tagged individuals were faithful to
their roost sites, only rarely switching between one (seldom two or three) new roost locations and the
original roost where they were captured (10.5 ± 5 days).  While the original roost contained a colony of
several hundred individuals, the new roost locations usually contained single or few individuals.
Individuals also visited the original colony at night even if they were not roosting there the following day.
These data suggest that T. australis uses fusion-fission pattern to maintain long-term social
relationships.

Bats hanging out with birds in southern NSW

Brad Law and Mark Chidel

Research Division, State Forests of NSW, PO Box 100, Beecroft, NSW 2119
email: bradl@sf.nsw.gov.au

The Golden-tipped bat Kerivoula papuensis was considered extinct until its rediscovery in 1981.  Since
then, studies have demonstrated it has a strong association with the nests of certain birds and moist
forests.  Accordingly, to mitigate potential logging impacts in State Forests of NSW protection of riparian
vegetation and rainforest is emphasized.  Yet, it is unknown whether these prescriptions represent core
habitat in southern NSW, where the bat is more commonly caught in dry sclerophyll forest.  We radio-
tracked 11 K. papuensis in southern New South Wales to study roosting and foraging ecology.
Consistent with studies elsewhere, suspended nests of yellow-throated scrubwrens and brown
gerygones were the most frequent roost types (77%; n=33 roosts over 48 roost days).  Roosts were
also found beneath hanging moss on tree trunks (21%) and in foliage (2%).  All roosts were located in
rainforest and close to creek-lines.  Maternity roosts in summer were located in both yellow-throated
scrubwren nests (n=8) and brown gerygone nests (n=3).  Foraging bats were recorded flying a
maximum of 2.1 km and were regularly recorded (43% of monitored time) on upper slopes away from
rainforest.  Plots (5x5m) were used to compare prey densities (small web-building spiders) between
rainforest and sclerophyll forest and different topographies (creeks, riparian vegetation and upper
slopes).  Although spider numbers were patchy, upper slope sclerophyll forest supported the greatest
numbers.  In a forward step-wise multiple regression, spider numbers per plot were positively related to
the density of understorey stems.  Management implications are that riparian rainforest provides the
key roosting habitat for K. papuensis.  However, the extent of foraging in sclerophyll forest on upper
slopes was previously unknown.  Attention needs to be given to management actions that maintain a
mosaic of dense patches of understorey on upper slopes, where the numbers of web-building spiders
are high.
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The use of video taping of fly-outs for the population assessment of cave-dwelling bats.

Chris Grant1 and Terry Reardon2

1 School of Ecology and Environment, Deakin University, PO Box 423, Warrnambool  Vic 3280
2 South Australian Museum, North Terrace, Adelaide, SA 5000
email:  cmgr@deakin.edu.au

Assessment of large populations of bats is problematic, yet population assessment is essential for
monitoring of the state of any population. Visual estimates and mark-recapture methods tend to be very
imprecise and labour intensive. We have developed a technique to assess large populations of cave
dwelling bats using inexpensive video-camera technology. This method is non-intrusive and less labour
intensive than mark-recapture methods. We estimate accuracy to be within 5%. Estimates have been
performed for the populations of Southern Bent-wing Bats, Miniopterus schreibersii bassanii, at the
Naracoorte and Warrnambool maternity caves. We obtained population estimates for the Naracoorte
colony of 29,000 – 32,000 (2002/03), 30,000 – 33,000 (2003/04) and 27,900 – 30,800 (2003/04). This is
compared to mark recapture estimates of 100,000 -200,000 (1963/64) and 52,110 – 79,450
(1999/2000), revealing a dramatic decline. Population estimates for the Warrnambool colony are 14,000
– 15,570 (2002/03) and 14,190 – 15,690 (2003/04), compared to a mark recapture estimate of 10,000 -
20,000 (1965/66) and a visual count of 12,000 -15,000 (2001).

We propose that video taping of fly outs for population estimation is superior to other methods as it
allows bat counts that are more accurate, precise and less subjective. This method could easily be
adapted to population assessment of flying fox colonies, where similar problems are encountered.

A census of major maternity roosts of the Large Bent-wing Bat Miniopterus schreibersii
oceanensis within New South Wales

Glenn Hoye1, Andy Spate2 and Andrew Steed3

1 Fly By Night Bat Surveys PL, PO Box 271, Belmont, NSW 2280.
2 Optimal Karst Management, 2/10 Victoria Street, Hall, ACT 2618.
3 Department of Environment and Conservation, Locked Bag 914, Coffs Harbour, NSW 2450.
email: fbn@primus.com.au

Only three major breeding sites of the Large Bent-wing Bat, Miniopterus schreibersii oceanensis, are
known within New South Wales.  All three occur in limestone karst areas, Willi Willi Cave near
Kempsey, Drum Cave at Bungonia and Church Cave near Wee Jasper.  Estimates of the number of
breeding females at each site were obtained in the early 1960s by Peter Dwyer and Elery Hamilton-
Smith.  No estimate of the size of the breeding colonies has been undertaken since that time.
Following concerns regarding the perceived decreases in the size of breeding aggregations of this
species in Victoria and South Australia, survey of the roosts was undertaken in January 2001.

Bats were captured in modified harp traps as they exited the roosts at dusk.  The sex of individuals was
noted and an identifying band fitted to the forearm.  This was repeated as bats returned to the roost
prior to dawn.  Sites were sampled over two nights to give sufficient samples to estimate population
sizes.  Closed population models were used to estimate the number of breeding females present.
Estimates calculated for Church Cave suggest that bat numbers at this site have not changed
substantially since the early 1960s.  In contrast, numbers of breeding females at Drum Cave and Willi
Willi Cave have increased substantially.  Estimates indicate that at Drum Cave there has been at least
a fivefold increase in the number of bats while at Willi Willi Cave there has been at least a threefold
increase.  The sex composition of the three roosts has not changed to any extent since the early 1960s.

The paper includes a discussion of problems encountered during these counts.  It is recommended that
a less intrusive method of monitoring be undertaken at each of the sites to verify the changes indicated
from the current survey and to provide ongoing estimates of the number of bats utilising these important
breeding sites.



The Australasian Bat Society Newsletter, Number 22, July 2004

- 35 -

Abandoned mine gating: An attempt at Large Bentwing Bat (Miniopterus schreibersii) and
Eastern Horseshoe Bat (Rhinolophus megaphyllus) roosting habitat conservation, in southern
NSW

Chris P. Slade1,2, Brad Law3 and Peter Jarman2

1 South East Region, State Forests of NSW, Eden
2 Ecosystem Management, University of New England, Armidale.
3 Research Division, State Forests of NSW, Sydney.
email: ChrisS@sf.nsw.gov.au

Abandoned mine management is becoming increasingly important for land management agencies.
Difficulties associated with abandoned mine management include allowing bats to continue to access
the site unhindered while preventing human access.  A useful technique for reducing the safety risk is
the gating of such mines.  The technique has been widely used overseas, but is relatively untried in
Australia with little published information on the success or failure of attempts.  This project aimed to:
assess whether any changes in population sizes was caused by the addition of bars, assess whether
the installation of the bars caused any change in bat behaviour and assess whether there was any
change in species relative abundance.  In this study four abandoned mines were monitored over a two-
month period.  Two of the sites were subject to the installation of a template gate at the entrance of the
mines.  The gates were introduced in stages over this time period in an attempt to gain an
understanding of whether bats learn to accept the obstruction at the entrance of the mine.  Two mines
were left un-gated as controls.

A reduction of approximately 50% of the number of bats was observed at the sites subjected to gating
following the final stage of gate installation with horizontal bars at 125 mm apart, compared to an
increase of greater than 150% at control sites.  An increase in abandoned exit and entry flights was
also observed following the final stage (bar spacing of 125 mm) of installation of the template gate.  The
bats showed little learning with regard to an improved ability to navigate through the structure following
nine-day-periods of acclimatisation.  The number of abandoned flights was not reduced and numbers of
bats did not increase over this period following each stage of template gate installation.  The relative
abundance of M. schreibersii and R. megaphyllus activity was reduced following the final stage of
template gate installation, but the effect was most noticeable for R. megaphyllus.

Recommendations from the project include the need for a thorough understanding of the value of the
mine site in terms of its use by the bats.  Pre-treatment monitoring is of paramount importance and
should be undertaken over the longer term to gain an understanding of the dynamics of the population
at various times of the year.  Local population fluctuations can occur with individuals using a variety of
sites.  Thus monitoring of treated and un-treated sites is required to provide some certainty that any
variation in numbers of bats was due to treatment and not a ‘normal’ variation.  A blanket
recommendation for gating mines or caves is some way off for the conservation of subterranean bat
roosting habitats for Australia and in particular those sites inhabited by M. schreibersii and R.
megaphyllus.

The effect of weather on the detection of bats

Kimberly Livengood, Chris Corben, Ronald Drobney, and Richard Clawson

USGS Missouri Cooperative Research Unit and the Missouri Department of Natural Resources, USA
email: livengoodk@missouri.edu

The zone of reception (the volume of space being sampled by a bat detector) is dependant on many
factors including: the characteristics of the bat call (frequency and intensity), transmission of the call
through the atmosphere (varying with temperature, humidity, and barometric pressure), and bat
detector characteristics (microphone and amplifier response characteristics, sensitivity setting, battery
voltage, and variation between units).  Of these many variables, the weather has one of the largest
influences on the volume of detection.  Temperature and relative humidity data from automated weather
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stations were used to assess atmospheric attenuation under a variety of conditions likely to be
encountered while recording bats in the field.  This information was used to determine the impact of
weather on the zone of reception.  Practical consequences are discussed, and recommendations are
provided to help compensate for variation when measuring bat activity.

Automated identification of bat calls

Matthew Gibson1 and Lindy Lumsden2

1 School of Science and Engineering, University of Ballarat, PO Box 663, Mt Helen, Vic 3353
2 Deakin University and Arthur Rylah Institute, Department of Sustainability and Environment, PO Box
137, Heidelberg, Vic 3084
email: m.gibson@ballarat.edu.au

In recent years, ultrasonic detectors have become widely used to survey insectivorous bats by
recording high frequency echolocation signals emitted by bats for navigation and locating prey.  It is
now possible to simultaneously record bat calls for extended periods onto data loggers, resulting in the
collection of vast quantities of data.  Until recently, these data were analysed by individually examining
each call sequence and subjectively assigning the call to a particular species (or species group) by
comparison with reference calls.  For most research projects, this process typically requires weeks or
months of work.

The research reported here involves the development and testing of a user friendly software system,
called AnaScheme, for rapidly and objectively identifying ultrasonic bat calls.  While flying, bats
continually emit a series of discrete signal pulses.  AnaScheme identifies the pulses to species (or
species group) level by extracting a range of numeric parameters from each pulse, using a polynomial
curve fitting algorithm, and subjecting the resulting information to a customisable digital identification
key.

The user interface of AnaScheme is constructed in the C++ programming language, resulting in a high
quality, user friendly interface.  The analytical component of the program utilised an embedded scripting
language (Python), to enable identification keys to be developed and modified by end-users.  The
flexible nature of the Python identification keys enables a range of methods to be used to distinguish
different groups of species.  For example, simple dichotomous key steps are sufficient to identify highly
distinguishable species, but species with similar or overlapping call characteristics may be best
distinguished using multivariate techniques including discriminant functions and neural networks.

While research and development continues, the system is being used and evaluated by academic and
government bat researchers throughout Australia.  Testing to date has shown that the use of carefully
designed keys results in very few incorrect identifications, and a reasonable proportion of calls being
identified.

Ecological studies of the bat fauna of Brunei Darussalam

Roger B. Coles1, Bruce G. Thomson2, Jonathon Soo3, David J.W. Lane3, Pg Hj Ismail Bin Pg Hj Apong3

1 School of Biomedical Sciences, The University of Queensland, St.Lucia, Qld 4072
2 Qld Parks & Wildlife, EPA, Toowoomba, Qld 4352
3 Dept. of Biology Universiti Brunei Darussalam, Brunei Darussalam

At least 40 bat species are known for Brunei, almost half of the 92 species identified for Borneo as a
whole (Payne and Francis 1998).  Within the last decade or so, knowledge of the bat fauna in Brunei
has improved considerably, as a result of the 1991-1992 RGS Brunei Rainforest Project that
established the Kuala Belalong Field Studies Centre (KBFSC) in the Batu Apoi National Park (Kofron
2002), and more recently from joint efforts by the Forestry Dept., Brunei and the Japan International
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Co-operation Agency (Yasuma and Abdullah 1997).  We are continuing to study the bat fauna of Brunei
in terms of distribution and aspects of their ecology.  Current trapping in the region of KBFSC has
yielded 10 species (Cynopterus brachyotis, Hipposideros cervinus, Rhinolophus borneensis, Myotis
montivagus, M. muricola, M. ridleyi, Glischropus tylopus, Kerivoula papillosa, Miniopterus schreibersii,
Mops mops) and a library of reference echolocation calls is being compiled for the Microchiroptera of
Brunei suitable for survey work.  The record of M. schreibersii is a new species for Brunei, and curious
because the species is considered an obligate cave dweller, but there are no cave systems known in
the immediate region.  There is considerable geographical variation in the echolocation call frequencies
of H. cervinus since in Brunei, individuals have CF components close to 119 kHz, compared to 145 kHz
recorded from individuals captured on Cape York in Australia.  Coastal recordings of Saccolaimus
saccolaimus echolocation calls have peak energy in the range 23-25 kHz, indicative of the frequency
band used by similar large Emballonurids in Australia.

Kofron, C.P. (2002). The bats of Brunei Darussalam, Borneo. Mammalia 66:259-274.
Payne, J. and Francis, C.M. (1998). A Field Guide to the Mammals of Borneo. The Sabah Society. Kota

Kinabalu.
Yasuma, S. and Abdullah, M.A. (1997). An Invitation to the Mammals of Brunei Darussalam Part II.

Outdoor information. Japan International Cooperation Agency & Forestry Department of Brunei
Darussalam. Brunei Darussalam.

Lukim Rika stap long Tetepare Island (Looking for bats on Tetepare Island)

David Gee

WildTraces, P.O. Box 189, Gol Gol, NSW 2738
email: dgee@wildtraces.com

During the period from the 29th July to the 3rd August 2003 I undertook a survey of bats on Tetepare
Island, Solomon Islands (9030000N, 340000 S).  During this period a harp trap was placed at 6
locations, two mist nets were used at the field station and echolocation calls recorded from captured
bats.  A total of 164 bats were captured and five species identified.

Tetepare Island has had a unique history ranging from cannibalism and head hunting to complete
abandonment of the island.  Tetepare Island today is the largest undeveloped island in the Solomon
Island group and the South Pacific; it has a total land mass of 120 square kilometres, (27 km in length
and 7 km wide, the average elevation is 200 meters).  There has been no indigenous population on the
island since the mid 1800’s.  Major portions of the island are almost virgin rainforest.  No survey of bat
species has been conducted on the island before.  In this paper I present the results from the first
survey of bats from this island.

This survey of bats on Tetepare Island has only scratched the surface.  Tetepare Island’s unique flora
and pristine condition provides great scope for further discoveries of great interest in bats as well as
other fauna groups.  Although brief, this survey has provided some fascinating finds.

The importance of determining genetic population structure for the management of Ghost Bats,
Macroderma gigas, in the Pilbara region of Western Australia

Kyle N. Armstrong1 and Jessica Worthington Wilmer2

1 Biota Environmental Sciences Pty Ltd, FF2/186 Scarborough Beach Road, Mt Hawthorn, WA 6016.
2 Biodiversity Program, Queensland Museum, PO Box 3300, South Brisbane, Qld 4101
email: kyle@biota.net.au

Ghost Bat Macroderma gigas roost habitat often coincides with mining interests in the Pilbara region,
either when bats colonise disused underground workings, or when iron ore mining leases include
geological formations that form caves suitable for this species.  In these situations, assessing the
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importance of such roosts is often limited by the lack of data on occupancy and overall population
genetic structure in the Pilbara.

The presence of large colonies in a network of underground mines in the eastern Pilbara has led to the
suggestion that M. gigas move regularly between these sites and natural roosts in the Hamersley
Range ca. 300 kms away.  This suggestion has been supported by a spatial model of population
structure, which predicted that genetic structuring within the Pilbara M. gigas population would be either
absent or limited (Armstrong 2003).  Furthermore, while previous studies of genetic structure showed
that M. gigas in the Pilbara are highly divergent from other Australian populations, no diversity was
detected within the Pilbara itself (Worthington-Wilmer et al. 1994, 1999).  However, samples in that
study came from only two adjacent locations in the eastern Pilbara.  A further 55 samples have now
been obtained from locations across the Pilbara region, and here we present the results of a pilot study
using mtDNA control region sequences that investigated fine scale diversity and geographic structuring.
In comparison to the previous study, four new alleles were found and evidence of genetic
substructuring was apparent, with no shared haplotypes between the eastern Pilbara and the
Hamersley Range.  This suggests that unique components of genetic diversity are not only contained
within the Hamersley Range but also that dispersal (at least for females) between the Hamersleys and
the eastern Pilbara is highly limited.  These preliminary data have important conservation implications,
indicating that management strategies may need to be directed at much finer geographic scales than
previously anticipated.  The study is still in progress, and ongoing efforts include further expansion of
the mtDNA data set and comparison with nuclear loci using existing microsatellite markers.

Armstrong, K.N. (2003). The bats that time forgot: The Orange Leaf-nosed Bat Rhinonicteris aurantius
(Gray, 1845) (Microchiroptera: Hipposideridae) in the Pilbara region of Western Australia. PhD
Thesis, School of Animal Biology, The University of Western Australia, Perth.

Worthington-Wilmer J., Hall L., Barratt E. and Moritz C. (1999). Genetic structure and male-mediated
gene flow in the Ghost Bat (Macroderma gigas). Evolution 53(5): 1582-1591.

Worthington-Wilmer J., Moritz C., Hall L. and Toop J. (1994). Extreme population structuring in the
threatened ghost bat, Macroderma gigas: evidence from mitochondrial DNA. Proceedings of the
Royal Society of London 257: 193-198.

Industry Training Packages: Do they have a role to play in the accreditation of bat researchers?

Rob Gration

Northern Melbourne Institute of TAFE, Department of Agriculture and Animal Science, Epping, Vic 3076
email: robertg-aas@nmit.vic.edu.au

Workplace competency standards are being introduced within a wide range of industry sectors.  The
Australasian Bat Society is one industry group that has been developing standards for survey work.
Many industry sectors have aligned standards to an accreditation process through skills enhancement
initiatives.  Organisations such as Ecotourism Australia and Country Fire Authority (CFA) showcase
best practice models linking skills development with accreditation.  The accreditation process in some
instances is a precursor to government licensing.

The introduction of the Australian Quality Training Framework (AQTF) and training packages in the
vocational training sector can be the vehicle for a nationally based accreditation program.  Curriculum-
based training has been superseded by competency-based training across all sectors.  The essence of
competency-based training is that the individual is assessed against specific job requirements.  All
training packages have been developed in association with relevant industry training boards.  Two
specific competencies within the Conservation and Land Management (RTD02) training package:
‘Apply Animal Trapping Techniques’ (RTD2101A) and ‘Recognize Animals’ (RTD2126A) can enable
industry personnel to gain formal accreditation.  How would the industry benefit from accreditation?
Consistency in research methods, introduction of standardised approaches, encourage skills
enhancement and increase professionalism within the field of bat research.  This paper is intended to
stimulate discussion and generate debate on the merits (or otherwise) of accreditation.
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Draft National Survey Standards for Threatened Bats

Terry Reardon

South Australian Museum, North Terrace, Adelaide, SA 5000
email: reardon.terry@saugov.sa.gov.au

The Department of Environment and Heritage (formerly Environment Australia) commissioned via
contract the preparation of Draft National Survey Standards for Australian threatened bats.  The
purpose of the Survey Standards is to provide consultants with information on each of the ten nationally
threatened bat species and describe what techniques and minimum effort are required for surveys for
these species.  The Standards will also be used by DEH staff who are required to assess the quality of
survey reports.

In this talk I will give an overview of the Draft Survey Standards, from the contract brief, through the
process of formulating the Draft, to its current form.  The survey effort section will undoubtedly provide
fertile ground for debate.  The exercise of designing survey standards brought many vexing issues to
the fore, e.g. who is qualified to conduct surveys, how to arrive at minimal survey effort for varying
habitats and uneven distributional abundances, how to account for the greater evidence required to
show that a threatened species is absent or in low abundance, as opposed to being present, and even
defining what a survey should include.

The Draft Survey Standards will be of interest to many ABS members, however the Draft is unlikely to
be distributed for public comment until the new financial year.  There is still time to make additions to
the Draft so I hope this talk will stimulate discussion in the microbat workshop.

Poster Presentations
Preliminary Observations of the Establishment of a Camp of Grey-headed Flying Fox Pteropus
poliocephalus in Eastern Park, Geelong Victoria, in 2003

Grant Baverstock1 and Richard Dilena2

1 55 Noyes Road, Lethbridge, Vic 3332
2 7 Fisher Court, Ocean Grove, Vic 3226
emails: bavs@pipeline.com.au

This poster outlines observations and recorded data that have been made on a Grey-headed Flying
Fox  Pteropus poliocephalus (GHFF) camp which has been located in Eastern Park Geelong since
March 2003.  The GHFF is an infrequent visitor to the Geelong region of Victoria, however in March
2003 following the dispersal of the GHFF colony in the Royal Melbourne Botanic Gardens, a large
contingent of GHFF’s arrived in Geelong, roosting at first in the Geelong Botanic Gardens and then at
two sites in the surrounding parkland.  Numbers initially peaked at 12,300 in mid April, then gradually
decreased and by mid May had stabilised to approximately 4500.  This number remained constant until
October where numbers reduced to about 1000, which is the population at present.  To our knowledge
this is the first time that P. poliocephalus has roosted in such numbers and for this period of time in the
Geelong region.

Since the first arrival, daily and weekly static and flyout counts have been carried out, and observations
of flyout times, feeding habits including locations/sites, tree species fed on, and distance travelled from
the camp have been made.  Assistance was given to the Department of Sustainability and Environment
in monitoring the movements of bats between Melbourne and Geelong by radio tracking carried out
within the Geelong camp and noting movements of collared individuals, dates present within the camp
and preferred roost spots.
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The two sites used for camps have been compared on the surrounding use of the parkland by people
and possible disturbance factors, topography, vegetation, and temperature and humidity readings using
“Tiny Tag Ultra” data loggers, so as to try and ascertain the preferences of one site to another.  The
readily accessible views of the bats have also enabled observations on general behaviour to be
recorded, noting movements within the roosts, and mating and birth success.

What makes a flying-fox feel at home?

S.D. Clague, R. Jensen, O.J. Whybird, S. McKenna and N. Warburton.
Wildlife Preservation Society of Queensland: Far Northern Branch.
PO Box 1350, Cairns Qld 4870

The location of flying-fox camps is an important aspect for their conservation and management. The
ability to predict potential camp sites aids in the survey and census of the species.  The Spectacled
Flying-fox is an inhabitant of Far North Queensland and Papua New Guinea. Declines in the population
size of this species, determined through the census of the wet tropics population, has resulted in the
species being Federally listed as Vulnerable.

Of the 130+ known historical and contemporary Spectacled Flying-fox camp sites, 18 accessible sites
were intensively surveyed and a further 19 sites were examined based on thematic mapping. The data
collected suggests that three factors appear to be significant in determining the location of Spectacled
Flying-fox roosts. These factors are; a close proximity to water, vegetation height (greater than 4
metres) and topography. Coastal camps are on level sites and those in the wet tropics uplands are on
areas of relatively low relief possibly to minimise energy expenditure on fly-out. The possible
relationship between the three features holds promise of a definitive answer to what makes a flying-fox
feel at home, pending further analysis and data collection.

Age determination of wild Grey-headed Flying-foxes (Pteropus poliocephalus): A study of
cementum and morphometric parameters

Anja Divljan, Kerryn Parry-Jones and Glenda Wardle

Institute of Wildlife Research, School of Biological Sciences, Heydon-Laurence Building, University of
Sydney, Sydney, NSW 2006

Lack of suitable techniques for quantitative age determination has hindered population studies of the
Grey-headed Flying-fox (Pteropus poliocephalus), a species listed as vulnerable.  In an attempt to find
a reliable method for aging these animals, morphometric relationships and counts of cementum growth
layers in tooth roots of 16 known-age and 54 unknown-age bats were investigated.  While
morphometric parameters are limited in their ability to predict the absolute age, a strong linear
relationship (r2=0.936) between the number of cementum layers and the known age was found, proving
that layers can be used to accurately predict the age.  On this basis, a regression equation was
generated from the known-age animals.  Subsequently, wild bats, most of which died from electrocution
and barbed wire, were aged and no significant difference in age classes between the two causes of
mortality was found.  The results suggest that the majority of animals dying from electrocution and
barbed wire (80% and 91% respectively) are younger than six.  In contrast, the oldest age calculated for
a wild flying-fox that was not caught on barbed wire or power lines, was in excess of 20 years.  Age-
based mortality estimates will be valuable in future population studies needed for conservation of P.
poliocephalus.
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Monitoring Australia’s largest roost of Eastern Horseshoe Bats

Brad Law1, Mark Chidel1, Alf Britton2 and Adam Fawcett2
,
1 Research Division, State Forests of NSW, PO Box 100, Beecroft, NSW 2119
2 Hunter Region, State Forests of NSW, PO Box 2196, Dangar NSW 2309
email: bradl@sf.nsw.gov.au

A sandstone cave at Ourimbah discovered in 1995 (by A.B.) has been found to hold Australia’s largest
known colony of Eastern Horseshoe bats Rhinolophus megaphyllus.  Annual monitoring to document
population changes has been initiated, with six years of population estimates up until 2004.  Since
1999, infra-red beams connected to a data-logger have been used to count bats leaving and entering
the cave over a four night period.  This new technique is cost-effective and does not disturb roosting
bats inside the cave.  Estimates of colony size during the maternity season range up to 9,300 bats and
prior to dispersal range up to 12,800 bats.  This is considerably larger than estimates by Dwyer (1966)
from 51 R. megaphyllus colonies in north-eastern NSW.  Only two caves included more than 200
individuals.  Large Bent-wing bats also roost in the Ourimbah cave, but activity levels recorded by
Anabat detectors indicate that they comprise a small proportion of total numbers, probably < 20% and
quite possibly < 10% of bats.  The maternity season (late November/ early December) is recommended
as the key period for monitoring as breeding females are concentrated from the surrounding regions,
thus allowing the size of the breeding population to be estimated.  Pre-dispersal counts fluctuate
considerably, possibly due to variations in breeding success and the timing of dispersal.

Dwyer, P.D. (1966). Observations on the Eastern Horse-shoe Bat in north-eastern New South Wales.
Helictite 4: 73-82.

Tolga Bat Hospital Projects 2002-4

Jenny Maclean

PO Box 685, Atherton, Qld 4883
email: jenny.maclean@iig.com.au

The first project was the building of a large flight aviary with a grant from Perpetual Trustees.  It is a
14.5 metre long and 12 metre wide igloo structure.  The 3 metre sides rise to 6 metres down the middle.
It is lined with taut tuna netting so that bats have a soft landing for flight.  There are 2 internal cages
with floors made from heat-welded polyethylene.  All waste is hosed into a gutter that ultimately feeds to
a septic tank.

The second project, Abating Threats to Spectacled Flying-foxes and Mabi Habitat, was funded by
WWF.  We are working with several other community groups to restore critical flying fox habitat that is
itself listed as critically endangered.  The work is also centred around the threats to Spectacled Flying-
foxes from tick paralysis and birth abnormalities.

Other projects have been interpretive bat signage at the Tolga Scrub, and the design/printing of a new
bat poster "Living with Bats in the Tropical North".
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Distinction between southern Victorian Vespadelus based on morphological features and
echolocation calls

Patrick Prevett and Matt Gibson

School of Science and Engineering, University of Ballarat, PO Box 663, Mt Helen, Vic 3353
email: p.prevett@ballarat.edu.au

Electronic keys used in the identification of bat echolocation calls have greatly reduced the subjective
element in bat call identification and analysis.  Further gains in rigour can be expected if researchers
qualify their data by providing accompanying statements on size of reference call library, diagnostic
features of the key used and a table of parameters used to characterise each species.  Survey
standards will however depend very largely on the objectives of the research.  These principles are
illustrated in an overnight microbat survey conducted in March 2003 on the Leigh River 20 km south of
Ballarat.

The first requirement is accurate identification of species in the hand based on morphological features.
In this study advantage was taken of the serendipitous capture of three specimens of Vespadelus (one
from each species) in one harp trap.  Bats were identified with the aid of a key to southern Victorian
Vespadelus provided by Lumsden.  The species were V. regulus, V. darlingtoni and V. vulturnus.  On
the same night at the same location 300 echolocation calls from free flying bats were collected using an
Anabat detector linked to a laptop computer.  Identification of free flying calls from Vespadelus was
based on reference calls obtained from the three captured individuals and calls available from the
literature in Victoria.  The graphs show how pulse shape was used to distinguish between V. darlingtoni
and V. vulturnus.  However it is necessary to collect more reference calls to adequately sample
individual variability in pulse shape for these species and check the reliability of this feature.

In-flight photography made easy with digital cameras

Terry Reardon

South Australian Museum, North Terrace, Adelaide, SA 5000
email: reardon.terry@saugov.sa.gov.au

Photographic images of bats in flight are visually appealing and have been a major educational tool for
promoting bat conservation.  Photographing bats in flight can also be very useful for research purposes.

For most of us, photographing bats in flight appears too technical to even contemplate.  Those who
have developed the skill to obtain crisp images of bats in flight using standard cameras with
photographic film have done so based on hours of trial and error, meticulous recording of camera and
flash settings etc, slow feedback because of the inevitable wait for films to be developed, and at great
expense.  In-flight photography also requires some technical (electronic and photographic) know-how.
It is entirely understandable that some of those who have become proficient through all this labour and
cost, have been reluctant to divulge their technical secrets.

Digital cameras have revolutionized photography, and one of their key advantages is that they provide
instant ‘processing’, enabling the user to experiment with settings and get instant feedback.  This opens
the possibility for most photographers to enter the world of bat in-flight photography.

Described on this poster (and on display) is a simple system for photographing bats in flight using
digital cameras.

The system is the same in principle as normal bat in-flight photography using film.  Simply, the camera
is set to open shutter, and the bat photographed as it flies through an electronic trigger beam that fires
fast speed flashes.  Requirements include a digital camera capable of open shutter or bulb setting, a
$140 infrared door beam alarm trigger, a small 12V battery, some cables and one or more fast speed
flashes (at least 1/10 000th sec or less duration to freeze the bat in flight) and some bats.
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Remote sensing: A tool for locating flying fox camps?

Louise A. Shilton1, David A. Westcott1, Peter Latch2 and Les Searle3

1 CSIRO Sustainable Ecosystems and the Rainforest Cooperative Research Centre (CRC), PO Box
780, Atherton, Qld 4883
2 Queensland Parks & Wildlife Service (QPWS)
3 Tropical Environmental Studies & Geography (TESAG), James Cook University, Qld
email: Louise.Shilton@csiro.au

Little is known about the ecology of the Spectacled Flying Fox (Pteropus conspicillatus) in the Wet
Tropics of Australia.  Since 1998, a concerted effort has been made to estimate the population size of
P. conspicillatus with annual fly-out counts at known camps involving volunteers and coordinated by
QPWS.  Although the count methodology is generally accepted, it is recognized that a limitation in
establishing accurate population estimates is lack of certainty that all camps in the Wet Tropics are
known.  This poster describes a pilot study that is underway using remote sensing to ascertain whether
P. conspicillatus camps display common spectral characteristics, i.e. a spectral signature, that may be
used to locate currently unknown flying fox camps.

The study makes use of high spatial resolution ADAR and SPECTERRA airborne imagery obtained by
TESAG in 2000 and 2001, and made available through the Rainforest CRC, along with broad
bandwidth LANDSAT satellite imagery.  Using P. conspicillatus camp coordinates provided in annual
count reports, we are able to examine the spectral response in all image bands (red, infrared, green,
blue) for known camps.  We will then assess the accuracy of any predication of flying fox camp location
using spectral characteristics.  If a spectral signature is identified from known camps, similar signals
from elsewhere may indicate currently unknown camps.  This project will attempt to identify such a
spectral signature and, using ground truthing in the field, will assess the potential of the technique for
use in flying fox population monitoring and census.

Monitoring of a colony of Southern Myotis Myotis macropus during the replacement of Millfield
Bridge, Hunter Valley, NSW – a progress report

Ray Williams

Ecotone Ecological Consultants Pty Ltd, 39 Platt Street, Waratah, NSW 2298
email: ecotonesyd@iprimus.com.au

As part of the timber bridge replacement scheme being conducted by the NSW Roads and Traffic
Authority (RTA), Millfield Bridge over Wollombi Brook has been replaced by a concrete structure and
eventually the old timber bridge will be removed.  During the initial fauna surveys for the project in July
1999, a colony of Southern Myotis was found to be roosting within one of the many hollow corbels in
the bridge structure.  Subsequent monitoring has found that the site is a permanent roost site and that it
is also used as a maternity roost.  Births have been estimated to occur in two distinct periods, late
October and early February.  A search of the bridge identified at least 34 potential roost sites, however,
the main colony has only been observed to use two of these sites.  Individual males were found to use
some of the other roosts on occasion.  Banding of the bats has resulted in over 100 individuals being
marked and the colony size varies between about 10-50 individuals, with maximum numbers occurring
during the breeding season.

Three options were considered for the bridge replacement: a) remove half the bridge at a time; b) build
the new bridge along side the old bridge; or c) remove the old bridge and build the new one.  As a result
of the bat colony option b) was fortunately chosen.  A Bat Management Plan was prepared in July
2001.  The Bat Action Plan resulted in the monitoring of the colony and a search of the locality for
alternate roost sites.  The new bridge design incorporated locations for artificial bat roosts.  These were
designed to similar specifications designed by Harry Parnaby for a bridge at Pottsville (Marshall and
Macfarlane 2000 – poster paper 9th Australasian Bat Conference).  The bats were monitored during and
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after bridge construction and the artificial roosts are now installed.  The old bridge will not be removed
until after the 2003/4 breeding season, at which time the bats may need to be excluded from their roost.
The roost corbel will then be transferred to a similar location under the new bridge.  The paper will
discuss the overall process and the results of the monitoring to date.

Post-conference Microbat Workshop

Methods for echolocation studies of bats (or two uses for a spare bat detector)

Maria Adams1, Brad Law2 and Kris French1

1 Institute for Conservation Biology, School of Biological Sciences, University of Wollongong, NSW,
2522. Email: mda01@uow.edu.au
2 Research and Development Division, State Forests of NSW, PO Box 100, Beecroft, NSW, 2119.

Detailed cited accounts of the information contained in this talk will be published in the not too distant
future.

In 2001, I (MA) conducted PhD field work in logged forests in the Kioloa area, NSW.  The main aim of
the field work was to determine how the logging history of different forests affected microbat activity
levels, in terms of both the use of different vertical forest strata and the degree to which bats flew on
and off tracks.  I was also interested in assessing the role of insect abundance in determining these
activity levels.  At nine sites, I used three Anabat detectors hoisted to different heights to measure bat
activity in shrub (low), sub-canopy (mid) and canopy (high) strata.  Simultaneously, I used three
blacklight traps to trap flying insects at the same heights but at a horizontal distance of 20-60 m from
the detectors.  This configuration of detectors and light traps was used concurrently on and off a track.

I had two nagging concerns about this study.  Firstly, by using lights to attract insects, I was also likely
to influence the level of bat activity around the lights which, in turn, would probably affect bat activity
levels recorded by the detectors.  To reduce this potential impact (and to minimise the potential demand
on batteries/tapes in both light trap and detection equipment), I set the lights onto an hourly on-off
cycle.  However, placing the lights at a greater distance from the detectors to further minimise potential
impact was not an option because of the short distance in which logging history changed at some sites.
I needed to assess whether the lights had on influence on bat activity, because any impact would have
implications for the interpretation of the data in my main study.

My second concern was that I was measuring vertical stratification of bats and I was only too aware of
the lack of background studies dealing with this area of research.  I was conscious of the fact that most
bat research based on echolocation call recording (including bat species inventories) was conducted
from ground level.  At the time, there were few or no rigorous data available to determine how
comprehensively ground-based surveys monitored forest bat activity and how orientation of detectors at
ground level influenced recording success.

These nagging concerns weren’t going to go away and were delaying my getting started on my main
study. Fortunately, I was in possession of a spare set of Anabat equipment (detector, delay switch and
tape recorder) and it was just a matter of finding a way to address both of my methodological study
concerns with this single recording unit.  Although all of my sampling was carried out simultaneously
both on- and off-track at a site, I would only be able to use my spare Anabat setup in one of these
locations.  I chose on-track because it represented the type of setting often used by bat researchers to
survey bats and because any influence by lights on bat activity would likely be at their greatest on a
flyway.  I sampled each site on two nights and this allowed me to gather bat activity data for both of my
methodological questions in the following way:
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1. On either the first or second night of sampling, the spare detector was placed on the ground
next to the vertical array of light traps, with the microphone pointed upwards at 90° from the
ground;

2. On the other night of sampling, the spare detector was placed on the ground next to the vertical
array of bat detectors.  Again, the detector was orientated at 90° from the ground.  However, the
three vertically stratified detectors were pointed upwards at an angle of only 45° from the
ground.

I used the bat activity recorded from both nights to compare activity levels at lit and unlit points.  To
investigate activity levels recorded by a ground-based detector versus three vertically stratified
detectors, I used bat activity recorded only on the night when all of this detection equipment was placed
together.

Bats and lights

When the lights were turned on in complete background darkness, the number of bat passes and the
rate of feeding (buzzes per pass) were higher at lit points than at unlit points.  More species were
identified at lit points, for each site and in all sites combined.  Identification of each new species per site
was faster at lit points.  The proportion of passes >5 pulses in length was larger at lit points, and
identification of passes to species level increased with the presence of longer passes.  Different groups
of bat species (based on similarity of echolocation call design and frequency) responded in a similar
way to lights but to different degrees.

Lights had an obvious influence on bats, both in terms of various measurements of bat activity and the
identification of species.  This and the variable degrees to which different bats responded to the lights
makes interpretation of bat activity data collected in the presence of lights a difficult process.  One way
to deal with this issue may be the use of activity indices less sensitive to strongly localised bat activity
than the commonly used number of passes.  From a more novel perspective, the use of lights to attract
bats has potential as a method for improving bat species inventories and making surveys more cost-
effective.

Bats and vertical stratification

The data collected to address this methodological question has yet to be properly analysed.  However,
some interesting patterns have emerged.  For all bat activity, the mean number of passes was highest
for the ground-based 90° detector, followed by the low, mid and high vertically stratified 45° detectors.
This pattern was not mirrored in the mean proportion of passes identified to species level, however,
with the high 45° detector having the highest values for this measurement.  Number of passes and rate
of species identification varied greatly across detector position depending on the echolocation call
group of bats in question.  With data pooled from nine sites, the number of identified species was
highest (11) for the mid 45° detector and lowest (5) for the low 45° detector.  This latter detector
position is one commonly used in bat surveys.

I devised a very conservative measure of bat activity, bat-minutes, to determine the percentage of
activity that could be confidently attributed to one detector only.  Bat-minutes were defined as the
number of recording minutes per site in which at least one pass of any particular echolocation call bat
group was recorded.  Over all sites, detector positions and bat groups, 4-33% of bat-minutes were
exclusive to one detector only, with most exclusivity demonstrated by the high 45° detector.  Although
the ground-based 90° detector might have been expected to demonstrate the least exclusivity, this was
not always the case.  Of the bat-minutes containing a species identification, detector exclusivity ranged
from 0-85%.

Distribution of pass lengths (number of pulses) varied greatly depending on detector position and bat
group.  However, vertically stratified 45° detectors frequently recorded a higher proportion of longer
passes, compared with the predominance of short passes recorded by the ground-based 90° detector,
regardless of bat group.
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These studies demonstrate the importance of investigations into methodological aspects of
echolocation call studies, as they test the validity of assumptions in currently used techniques and
highlight potential areas of improvement.  Continuing developments in recording and analysis
technology should not diminish the need for this type of research.

Dealing with variation in microbat echolocation calls

Chris Corben

USGS Missouri Cooperative Research Unit and the Missouri Department of Natural Resources, USA

Potentially, microbat echolocation calls can vary between individuals of the same species and between
geographic regions.  However, by far the greatest variation usually occurs within an individual as it
changes its calls in response to the different tasks it must undertake and in response to its position
relative to structures in its environment.  Because within-individual variation is so great, between-
individual and geographic variation can be difficult to assess.  For example, a tendency to hunt at
different heights above the ground in different ecosystems, could impose a bias correlated to location,
suggesting geographical variation.  No statistical analysis can deal with such a bias.

Identification of bats by their calls, and especially automated identification of passive recordings, relies
critically on an adequate understanding of within-individual variation.  Unfortunately, processes used to
link call types to known species, impose biases on the types of calls likely to be recorded.  There is no
guarantee that calls recorded from hand-released bats will adequately represent the variation in wild
bats, and worse, the observed subset can vary according to the nature of the release site or even the
weather.  Thus, there is a need to validate identification criteria, developed by any means, by checking
them against the range of calls seen in wild bats.  Even then, it is essential to understand the acoustic
repertoire of each species sufficiently to avoid being misled by subtle biases.  For example, different
years could produce different mixes of insects, flying at different heights, resulting in different average
call characteristics.  Most importantly, dealing with variation will require an improved understanding of
acoustic behaviour at the basic, descriptive level.

Enhancing harp trap efficiency

Rob Gration

Northern Melbourne Institute of TAFE, Dalton Road & Cooper Street, Epping Vic 3015
email: robertg-aas@nmit.vic.edu.au

Knowing my keen interest in harp trap design, Greg Ford invited me to run a short workshop on
“Enhancing harp trap efficiency”.

The workshop was based around the triple-bank harp trap design I have been playing around with over
the last four years.  Unfortunately, I was not able to bring a working example of one of my traps with
me, so illustrations were used to describe how the triple-bank design differs from a traditional double-
bank.

The impetus for me to go down the path of redesigning harp traps was the low captures rates they
produce in comparison to other approaches and the problems single operators encounter in erecting
the traps.  The harp trap design research process involved discussions with Lindy Lumsden, Batline
email list, Mike O’Farrell, Tony Messina and others.  The idea for increasing the number of banks of line
came from discussions with Bruce Thomson in which he summarised his observations of bats avoiding
the lines of harp traps.  I also undertook an extensive literature search and utilised my own personal
experiences.  Donald Griffin’s book “Listening in the Dark” played a key role in deciding on the
monofilament line diameter and its configuration.  I recommend it as a must read.
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The key design features discussed at the workshop include: a third bank of lines, line diameter and
configuration, spring-loaded uprights, capture bag design and line carrier fittings.

New designs on the drawing board:
I was fortunate to share a 50-minute taxi ride with Chris Corben last year and discussed my harp trap
design research.  We discussed what a pain it was to tie the monofilament lines to the harp trap and
Chris described the theory of how a bat perceives an object.  I asked Chris to relay this theory to the
workshop participants.  Chris spoke of examples of bats hitting solid objects such as windows and
described how a bat perceives such an object when using echolocation.  In a nutshell the return echo is
“seen” as a moving object providing the bat is not flying at a constant 90° angle to the object.  This
being the case, is it worth investigating using a vinyl sheet, as per the capture bag, on an angle that
directs the bat into the capture bag?  I plan on designing a trap which utilises this idea as my winter
project.  It will be ready for trials this spring / summer.

Conclusion:
As was the case with the Anabat workshop run by Maria Adams & Chris Corben, the harp trap
workshop ran overtime due to the keen interest of the participants.  Judging by the interest in the
Anabat, harp trap and fieldwork sessions, it would appear that there is a need to run these types of
workshops on a more frequent basis.

What was the consensus on the use of triple-bank harp traps?  If the overnight trapping session
(University of Southern Queensland field station) using an Ausbat triple-bank trap is anything to go by, it
would appear that triple-bank harp traps are going to be the way forward.

Summary of discussions at the Microbat Workshop

Chairperson  Lindy Lumsden
Compiled by  Maria Adams

Points discussed
(these represent suggestions and opinions only, not ABS resolutions)

Echolocation call analysis

• Light-tagging and zip-lining are two methods used for collecting reference calls from bats.  Zip-lining
is a technique used by some researchers in the USA, where a harness is fitted to the bat and a line
from this is looped over a long line, along which the bat flies.  Both techniques, however, are likely
to result in some level of stress, and hence may cause bats to produce different types of calls than
they would naturally.  The stress of catching and releasing bats alone may influence reference call
quality.  However, it is very important that reference calls can be correctly attributed to a particular
species, and also that they represent the range of calls used by each species in the wild.  Collecting
reference calls without first being able to catch and confidently identify the species is likely to prove
extremely difficult.  Shooting was put forward as an alternative, however this has ethical
implications.

• To identify bat species with similar calls (for reference call collection or survey purposes), it is
possible to spotlight them during the recording process and make the identification based on visual
cues.  This requires extensive experience, and so it would be necessary to spend a considerable
time watching pre-identified bats in the field and documenting potential visual identification cues.

• Automated bat call identification keys currently work through the identification of individual pulses
within a sequence.  A future direction for automated keys may be the identification of sequences of
pulses as a whole.

• Terry Reardon wanted to resolve the issue of why some people can hear the call of the Yellow-
bellied Sheathtail Bat Saccolaimus flaviventris when it is above the range of human hearing.  Chris
Corben explained attributes of this species’ call.  Harmonics are exact multiples of the fundamental
frequency, which is the 1st harmonic.  For S. flaviventris, the 20 kHz call recorded by Anabat is the
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2nd harmonic.  If you can hear the call, you are hearing the 1st harmonic at 10 kHz, even though
most of the energy is in the 2nd harmonic.  Therefore, if Anabat displays a call at 10 kHz (which may
also be heard), it is unlikely to be S. flaviventris because this is not the harmonic with the most
energy for this species.  In addition, the Anabat detector is much more sensitive to 20 kHz than 10
kHz.  Another feature of S. flaviventris calls is that they can flip-flop between 20 and 30 kHz (3rd
harmonic).  Overall, a number of complicating factors, including the direction you detect the bat
from, all help to determine which harmonic you are most likely to detect with Anabat.  However, S.
flaviventris calls aren’t likely to be confused with 10 kHz call bats (e.g. White-striped Freetail Bat
Tadarida australis).

Harp trapping

• Harp traps do not catch all individuals that approach a trap.  Karen Dobson, an Honours student
from Monash University, found that most of the bats that were not caught avoided the traps, rather
than bouncing off the lines or flying through them (Dobson, 1999).

• Dennis Matthews has successfully used very light (2 lb) fishing line, which resulted in virtually no
bats being able to detect the lines.

• Trapping success is also influenced by the tension of the lines and the number of banks of line.  If
the lines are too tight, bats will bounce off them.  Fast-flying bats are more likely to fly straight
through the lines, regardless of their tension.  Three banks of line, instead of the standard two, have
shown initial signs of increased trapping success.

• Ross Meggs discussed issues of line tension and knots – Ross will write a technical note on this in
the future.

• Terry Reardon noted that at least 80% of the time he has a higher trapping success rate between
midnight and dawn than between dusk and midnight.  This may be investigated on a larger scale via
an ABS project.

Ethics (discussion led by Dan Lunney)

• Trapping has the potential to cause injury to bats.  However there was general agreement that rates
of injury from harp traps were extremely low.  Very few injuries are seen at the time of trapping and
there is no evidence of delayed reactions in retrapped individuals.  In many years of trapping, Terry
Reardon has seen no evidence of injury, and Brad Law added that radio-tracking studies show that
bats survive and behave normally in the weeks after capture.  The main injury that Lindy Lumsden
has seen as a result of bats being caught in harp traps is a slight abrasion of the wing membrane of
Common Bent-wing Bats Miniopterus schreibersii, caused by sliding down the fishing line with the
“bent” part of the wing wrapped around the line.  This injury has only been obvious when the bats
are removed from the trap immediately, and is no longer visible by morning.

• The experience of wildlife carers dealing with flying-foxes caught in netting is that bruises on the
wing membranes may not show up until a couple of weeks after the entanglement.  The question
was raised as to whether this might be occurring with microbats.  Injuries that are not immediately
apparent may be missed in trapping studies.

• In terms of the type of line used for harp traps, braided line is more likely to result in injury to bats.
Therefore braided lines should be avoided, and monofilament line used instead.

• The 5% rule (Aldridge and Brigham, 1988) is used by many bat researchers to determine the
maximum weight that can be carried by a bat (e.g. radio-transmitter, light tag) without impacting on
its flight abilities.  However, the amount of weight a bat can carry will depend on a range of factors,
such as wing size and morphology, reproductive condition and body weight.  Therefore the 5% rule
should be used as a guide only and each species assessed individually.

• Pit-tags have the potential to be a very useful method of marking bats.  Mark Brigham (not present)
has had success with this method, using a 21-guage needle to inject the pit tag under the skin in a
posterior to anterior direction.
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• Monika Rhodes has successfully attached transmitters to T. australis using collars.  The collars
comprise cotton threads inserted in a thin plastic tube to which the transmitter is attached.  Another
collar design uses customised bands of surgical rubber.  Both of these collars are designed to
dissolve and fall off before the transmitter battery expires.  Monika has had these fitted to bats for
between 3 and 13 weeks.

• A common ethics protocol for trapping bats is being developed.  It will recommend that bats be
removed from traps either during the night or soon after dawn, to avoid possible heat stress.  This is
a conservative approach that is appropriate for traps placed in open areas but may be somewhat
restrictive for trapping carried out in areas of high shade, such as rainforest, that are likely to remain
relatively cool for some time after sunrise.

• There was discussion about what to do with harp traps during the daytime hours after bats are
removed.  Often traps are left in position, either for continued trapping on subsequent nights or to
be packed up later in the day.  Lindy Lumsden leaves her traps up, and has recorded fewer than 10
diurnal bird captures in the last 20 years (compared to 30,000 bat captures).  Large birds, such as
parrots and cockatoos are not usually trapped, but can collide with the fishing line and break
numerous lines, leaving a few feathers behind as evidence.  When the trap can be revisited before
the following night’s trapping, some researchers remove the bag during daylight hours, or lay the
trap on the ground.

• Trapped bats are often released on the night of capture or at dusk on the following night.  However,
if they are collected from the trap during daylight hours and it is not possible to release them the
following night, there is an issue about the safest way to release them during the day.  Some people
place the bats in a hollow or under bark.  Another method is to leave the bats in an open holding
bag.  However, the Eastern Horseshoe Bat Rhinolophus megaphyllus is one species that will not
back out of a bag.  Also, bags would need to be retrieved later.  Another suggestion was leaving the
bats in a cardboard (or similar biodegradable) box, from which they would be free to leave either
during the day or the following night.  Allowing bats to fly during the day, however, results in an
increased risk of predation from diurnal birds (Speakman et al., 1994).

• During the period when females are lactating it is important to check harp traps during the night, at
least 3 hours after dusk, to release any lactating females.  Females return to the roost several times
during the night to suckle their young.  Individuals that are caught prior to the night check can return
to their young later in the night.  Those that are caught after the night check would be likely to have
returned to their young at least once prior to capture.

• Bats use less energy when they are cool so it is acceptable to leave bats overnight in the trap even
when they are trapped in winter.  Bats held during the day should also be kept cool to conserve
energy.

• Some people feed bats while they are being held.  Some feed the bats fluids, especially in hot or dry
weather conditions.  However, any handling of bats will lead to expenditure of energy so these
activities should probably only be done when considered necessary and, then, kept to a minimum.

• There are guidelines for euthanasia provided by the Australia and New Zealand Environment and
Conservation Council (ANZECC) and the National Health and Medical Research Council
(NH&MRC).  However, there are no specific guidelines for microbats. It was suggested that a
workshop on ethics could be held in conjunction with the next FAGM.

Lyssavirus

• There is uncertainty about the incidence of Lyssavirus in microbats, except for the confirmed
presence in S. flaviventris.  Further clarification is required.

• Terry Reardon plans to circulate a questionnaire regarding people’s Lyssavirus vaccination history
and attitudes to vaccination.
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Post-conference field trip
A successful post-conference field trip was held at the University of Southern Queensland’s field
station, where a range of survey techniques were on display.  A great time was had by all, with the
highlights including catching a Golden-tipped Bat, seeing Terry Reardon operating his in-flight
photography setup and the best of all was the fabulous Indian banquet!

A group photo from the post-conference microbat field trip
at the University of Southern Queensland Field Station.
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11th Australasian Bat Conference Awards – 2004
Greg Richards
Greg Richards and Associates Pty Ltd, PO Box 9, Gungahlin, ACT 2912.
Email: batmanoz@bigpond.com

One of the many pleasures of conferences is seeing the results of the awards program that we now
have in train.  The main intention of the awards is to encourage high standards and to keep people
interested in the exciting field of bat research.

Two financial awards are now given at each conference.  One is a $US 500 prize from Bat
Conservation International Inc for the best paper with a conservation theme.  The other award ($600)
consists of $300 provided by a consulting company1, which is matched by another $300 from the ABS,
and is presented to the author of the best student paper to assist with future research or conference
travel.  These awards are designed to encourage good work, and it is gratifying that winning papers of
high standard continue to take the cream.

The 2004 awardees were Chris Slade (best conservation paper) and Susan Campbell (best student
paper) – abstracts feature earlier in this newsletter.

Christopher Slade gave a terrific paper on gating abandoned mine entrances.  This is a difficult topic,
and because disasters often occur when these types of bat roosts are gated, rigorous assessment of
bar spacing is essential.  Chris’s results will be most valuable for future work on this topic, not just in
Australia but also worldwide.

Susan Campbell won her award fo
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1 Greg Richards and Associates Pty Ltd

Chris is a Regional Ecologist with State Forests NSW at Eden,
and is also currently studying his masters at UNE.  He started his
career with SF NSW as a work experience student at the
Research Division in Sydney working on invertebrates and
Regent Honeyeaters.  Obviously under the excellent influence of
Brad Law, Chris’s current research interests are cave roosting
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monitor numbers and movements of bats at large roost sites.
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Student Encouragement Awards
Rob Gration
c/- Northern Melbourne Institute of TAFE, PO Box 8 Epping Victoria 3015,
Email: robertg-aas@nmit.vic.edu.au

Both as an educator, and a student, I understand the importance of constructive feedback and
encouragement; I have been fortunate to be on the receiving end of timely feedback over the years.
Due to the support I have received, I was very keen to give something back to the bat research sector
in some form or another.  At the 10th Biennial Australasian Bat Society conference I donated a simple
bat detector to be awarded at the discretion of the executive committee.  I was pleased when it was
presented for the best student poster. I was once again in a position to donate equipment for the 11th
biennial bat conference.  Greg Ford suggested a student’s encouragement award, underpinning the
major awards donated by BCI and Greg Richards.

The recipients of the three student awards were exceptional in both their presentation, and the quality
of their research; I’m sure this caused difficulties for the award judges.  The winners of the student
encouragement awards were:

• Clare Hourigan for her spoken paper outlining her on-going PhD, “Suburban micro-bat
biodiversity in the Greater Brisbane area”. Clare’s award consisted of a simple bat detector, a
bat chirpboard and four spools of harp trap line.

• Bronwyn Stratman for her spoken paper “Nightly bat activity in relation to temperature and
insect abundance, Lower Glenelg National Park, Victoria“.  Bronwyn was the youngest person to
speak at the conference.  She gave an outstanding presentation on the outcomes of a third year
project at the University of Ballarat.  Her award consisted of a mist net, bum-bag and four spools
of harp trap line.

Clare and Bronwyn are both worthy recipients of what I hope to be an ongoing conference award and I
feel confident they will both make constructive use of their awards.

Susan Campbell checking harp traps set over water to capture large-footed myotis Myotis
macropus during her study of foraging and roosting ecology.
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– Research Papers and Notes –

Characterization of signal “strength” when comparing the target
detection sensitivity of echolocating mammals
Leonard. J. Kerry
ABS Member, Carrum Downs, Vic. 3201, Email:  leonard_kerry@aapl.com.au

Introduction
In the introductory chapter of the book, Echolocation in Bats and Dolphins (Thomas et al, 2004), Au
(2004) uses data from various researchers to compare the echolocating performance of bats and
dolphins.  Although experimental methods for the collection of data were different for the two species,
Au felt it was possible to compare the target detection threshold sensitivity of the bat Eptesicus fuscus
and the dolphin Phocoena phocoena.

To calculate the target detection sensitivity of the two species, Au (2004) characterizes the “strength” of
the signal source and the returning echo in terms of energy flux density.  His method is outlined below.
He qualifies his results by noting the approximations made in signal “strength” estimates and
differences in the methodology of data collection.  He also states that such a performance comparison
is “difficult at best and perhaps irrelevant at worst”.  As the data used here are exactly those provided
by Au (2004), it’s important to note that the results developed in this paper are also constrained by Au’s
qualifying statements.  The difference between Au’s work and the method proposed here is the use of
pulse period measurements obtained directly from the echolocation pulse diagrams presented in Au
(2004).

Although energy flux density may be a useful unit of measurement when collecting data, I suggest that
it leads to error when used directly to calculate and compare the target detection sensitivity of
echolocating (E-L) mammals that employ signals with significantly different temporal characteristics.
Instead, I propose that power density is the correct measure of signal “strength” and that its use
provides a more realistic basis for comparing the threshold sensitivity of E. fuscus and P. phocoena
than the method employed by Au (2004).  The Appendix provides a familiar example to clarify the basic
concepts.

Method

Energy Flux Density Method Note 1

The link-budget equation used to describe the relationship between echo energy flux density, signal
source energy flux density, spreading loss, medium attenuation (ie air, water), target reflectivity (or size)
and detection threshold range, is

EEFD = SEFD – 40Log10R +Ts - 2a(f)R,

where Ts = 20Log10(r/2), and
EEFD = echo energy flux density arriving back at the source, (dBpJ/m2),
SEFD = source energy flux density radiated towards the target, (dBpJ/m2),
R = target range at detection threshold, (m),
40 Log10R = spreading loss (forward and return) for the target at range R, (dB),
Ts = target size, (dB),
r = radius of target sphere, (m),
a(f) = frequency dependent attenuation rate of the transmission medium, (dB/m).
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For E. fuscus  [after Au (2004)]
After integrating the broadband air attenuation factor into the source energy term, the following
expression:

EEFD = SEFD’ – 40Log10R +Ts,
and the data:

SEFD’ = 39 dBpJ/m2,
R = 5.1 m,
r = 9.55 x 10-3 m,

give: Ts = -46.4 dB and

EEFD = -35.7 dBpJ/m2.

For P. phocoena  [following Au (2004)]
As this E-L signal is narrowband with a mean frequency of 127.5kHz, the aquatic attenuation factor is
assumed constant at 0.038dB/m over the narrow band of signal frequencies.  Using the original form of
the link equation:

EEFD = SEFD – 40Log10R +Ts - 2a(f)R,
and the data:

SEFD = 43.8 dBpJ/m2,
R = 15.5 m,
a(f) = 0.038 dB/m,
Ts = -36.3 dB (being the measured target size of a 0.0508 m diameter sphere),

we calculate: EEFD = -41.3 dBpJ/m2.

[Note:  The 0.6dB difference between this result and the -40.7dBpJ/m2 calculated by Au is due to Au
over-looking the factor of 2 when calculating attenuation of the medium].

Power Density Method
To correctly determine target detection sensitivity, we characterize the signal “strength” of the minimum
detectable signal in terms of power density.  Following the discussion presented in the Appendix, we
can estimate the signal power densities by subtracting the respective logarithmic time functions of the
pulses from the signal energy flux densities (SEFD and SEFD’) and use the results to repeat the
calculations above.  However, it is easier to subtract the respective logarithmic time functions from each
of the results.

Therefore, echo power density is
EPD (dBpW/m2) = EEFD (dBpJ/m2) – 10 Log10t,

where t = the duration of the E-L pulse (sec).

When estimating the period of the E-L pulse for E. fuscus [Au (2004), fig.4] and P. phocoena [Au
(2004), fig.2], the pulse shape is initially ignored and the whole waveform is used to define the period of
the pulse (but see the Discussion).

For E. fuscus
Using EEFD = -35.7 dBpJ/m2, as calculated above, and the estimated t = 6.25ms pulse duration from Fig.
4 of Au (2004), echo power density at detection threshold is calculated as

EPD = -13.7 dBpW/m2.

For P. phocoena
Using EEFD = -41.3 dBpJ/m2, as calculated above, and the estimated t = 135µs pulse duration from Fig.
2 of Au (2004), echo power density at detection threshold is calculated as

EPD = -2.6 dBpW/m2.
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Discussion
When evaluating the energy flux density-based results, Au (2004) notes that the energy flux density
required at target detection threshold by P. phocoena is 5dB (5.6dB corrected here) less than that
calculated for E. fuscus, which equates to a 5.6dB better sensitivity for P. phocoena.  However, he goes
on to argue that approximations made in determining the source energy flux density levels and the
different methodologies used in conducting the experiments could account for the 5dB difference in the
results.  He says that “it would not be too far-fetched” to state that the E-L sensitivity of both these
animals is about the same!

When we use power density to characterize signal “strength”, we find that the signal power density
required by E. fuscus at target detection threshold is 11.1 dB less than that required by P. phocoena.
This amounts to 11.1dB better sensitivity than P. phocoena and to a 16.7 dB better relative
performance for E. fuscus than was suggested by the calculations conducted by Au (2004).  Further, if
we allow the same 5dB margin as Au for the signal-strength approximations and the differences in
experimental methods, we still conclude that E. fuscus has a target detection sensitivity about 6 dB
greater than P. phocoena.

If, for calculations using the power density method, the periods of the E-L pulses are defined at the 50%
amplitude point of the pulse waveforms rather than over the whole period of each pulse, the estimated t
for E. fuscus = 4.9ms and t for P. phocoena = 101.5µs.  The relative target detection sensitivity of the
two species remains in favour of E. fuscus by at least the previously calculated 11.1dB.  Clearly, it is the
gross difference in the period of the two E-L pulse waveforms and not the practical definition of pulse
width that accounts for the calculated performance margin.

The data used by Au (2004) to characterize the performance of E. fuscus consists of a single pulse.  He
does not indicate if it was a single emitted pulse, or one from a sequence of pulses.  Surlykke (2004)
presents experimental data that suggest the threshold sensitivity of E. fuscus is significantly dependent
on the number of echoes received from a target.  In particular, [Surlykke (2004) Fig. 37.2] shows that
detection sensitivity of E. fuscus sharply declines if the number of echoes received from a simulated
target falls below seven.  I suggest here that the data in Fig. 37.2 of Surlykke (2004) should be more
correctly interpreted as echo cognition sensitivity.

Based on the limited evidence presented here, I suggest there is likely to be a difference between the
target detection sensitivity (as discussed in this paper), and the echo cognition sensitivity (or
interpretation sensitivity) of individual echolocating mammals.  I also suggest that while echo power
density is the appropriate measure of signal “strength” when determining target detection sensitivity,
energy flux density integrated over a number of E-L pulses is likely to be a useful measure of echo
cognition sensitivity.

Conclusion
The purpose of this paper has been to draw attention to the fact that if errors are to be avoided, power
density and not energy flux density is the correct measure of E-L signal “strength” when comparing the
target detection sensitivity of echolocating species.  In particular, I suggest that the approach used by
Au (2004) results in significant error when comparing E-L pulses with significantly different temporal
characteristics.  In the case of E. fuscus and P. phocoena, characterizing signal “strength” in terms of
power density demonstrates that the target detection sensitivity performance of E. fuscus is actually
16.7 dB better than that suggested by calculations based on energy flux density when P. phocoena is
used as a “control” or performance frame-of-reference.

The results presented by Au (2004) and consequently those developed here using power density, are
qualified by Au’s references to approximations and differences in methodology.  It is also apparent that
many more data are required from controlled experiments before realistic target detection sensitivity
and echo cognition sensitivity comparisons can be made between these and other echolocating
species.

Note 1.  Energy flux density values should not be confused with energy to noise-power-density ratios.
When measured and applied correctly, the latter has an implied time frame-of-reference in the
denominator term.
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Appendix

The Relationship Between Energy Flux Density and Power Density
The unit of measurement for household electrical energy consumption is the kilowatt-hour (kWh).  It is
generally understood that running a 1kW lamp for one hour is equivalent to running a 100W lamp for
ten hours, that is

1kW x 1h = 100W x 10h = 1kWh.

In each case, 1kWh of energy is consumed.  It is evident that if both lamps are “on” at the same time,
the 1kW lamp can be seen at a significantly greater distance and feels much hotter than the 100W
lamp.  The fact that the 100W lamp is “on” for ten times longer does not make it feel as hot or extend its
visibility to the same distance as, the 1kW lamp.

Although the lamps consume the same amount of energy, the light and heat radiated from the 1kW
lamp is “greater” or “stronger” because it converts the 1kWh of energy to heat and light at ten times the
rate of the 100W lamp.  In other words, the higher energy consumption rate (or power rating) of the
1kW lamp equates to a “strong” output compared to that of the 100W lamp.

The “strength” of echolocation pulses should be rated in the same way.  If a certain amount of energy is
emitted as a pulse during one unit of time, then emitting the same amount of energy in a pulse
stretching over ten units of time is perceived as a weaker signal.  A good indication of pulse signal
“strength” is obtained by dividing the energy in the pulse by the pulse duration, providing a measure of
the pulse power.  Energy flux density and power density are similarly related by time.

When energy (or power) is radiated from a source (e.g. light or an ultrasonic pulse), it undergoes spatial
dispersion that is often referred to as “spreading”.  As the energy (or power) spreads over an ever-
increasing surface area with increasing distance from the source, it becomes convenient to describe it
in terms of energy flux density (or power density), which relates the amount of energy (or radiated
power) to the surface area over which it has been spread.  Hence we talk about energy flux density in
units of Joules/m2 or power density in terms of Watts/m2.

Finally, it should be recalled that logarithmic subtraction is equivalent to division of numerical or non-
logarithmic terms.  That is, division of energy flux density by time to obtain power density is equivalently
performed by subtracting the logarithm of time or duration from the logarithm of the energy flux density.
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– Reports and Viewpoints –

A review of current field methods for targeted surveys of the
Greater Long-eared Bat Nyctophilus timoriensis.
Greg Richards, Greg Ford, David Gee, Alexander Herr, Glenn Hoye, Bradley Law, Lindy
Lumsden, Michael Pennay, Terry Reardon and Christopher Turbill

Introduction

The Greater Long-eared Bat Nyctophilus timoriensis is listed as Vulnerable in both the NSW
Threatened Species Conservation Act and the Commonwealth Environment Protection and Biodiversity
Conservation Act.  Environmental impact studies often require fauna surveys that specifically target this
threatened species.  Both NSW and the Commonwealth are currently developing guidelines for the
assessment of threatened species.

There are a number of methods often cited in survey guidelines, and these include echolocation call
detection, harp trapping, mist netting and trip lining.  The echolocation calls of N. timoriensis are of low
intensity and there is a bias against recording this species compared with many others.  This is further
complicated by the inability to reliably distinguish this species from the far more abundant sympatric
siblings N. geoffroyi and N. gouldi.

Call detection is therefore ruled out as a reliable method for N. timoriensis, and direct capture is the
obvious preferred method to target this species.  However, most capture methods also have their
biases.  Harp traps work most effectively when bats are funnelled into them by surrounding vegetation,
and this equipment is typically placed across tracks or fire trails in forest.  However, the habitat
preferred by N. timoriensis is often too open to obtain this efficiency, which complicates the use of harp
traps as a reliable survey method.  This would also apply to mist netting in most situations.

To ensure that sensible guidelines are developed for N. timoriensis, opinion and experience with
current survey methods was requested from researchers via the listserver of the Australasian Bat
Society Inc.  The responses are provided below in chronological order.  Some emailed comments,
especially where shorthand was used, have been edited to produce a readable form.

Terry Reardon - (Currently drafting survey standards for species listed in the EPBC Act)

Absolutely the best way is netting or harp trapping over dams and tanks.  If there aren't water bodies in
the actual survey area, I would try to find water as near as possible (that is, to at least establish that the
species is in the area).  But even in relatively open woodland, bat traps often work, especially if you use
nets as guides into the traps.  I would also try using temporary water.  At Danggali CP (South Australian
mallee) we dug a small 2x1 metre scrape that was a few centimetres deep, lined it with plastic sheet
and filled it with 20 litres of water.  We had lots of bats come in to drink, including N. timoriensis.  If you
did that in a few places and netted or trapped you might be successful.

At Danggali, N. timoriensis represented about 5% of captures at dam and mallee/black oak sites.

The survey effort requirement that I have developed for the Draft National Survey Standards for this
species is shown in the following table.  I have interpreted “effort” as the minimum amount of work to
satisfy the argument there are none or very few of the target species; that is, if the target species is at
typical abundance in the project area, the species may be surveyed well within this effort. Note that in
the Draft, there are guidelines and definitions on how this table of survey effort is to be applied.
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Project Area <50ha

Survey Technique Total effort Minimum # nights
Bat traps 20 trap nights 5
Mist-nets 20 mist-net nights 5

Christopher Turbill

We caught over a hundred N. timoriensis during the NPWS Western Regional Assessment fauna
surveys in the Brigalow Belt South Bioregion.  They were quite common throughout Pilliga East, Pilliga
West and Goonoo State Forests as you may be aware.  I am in the (slow) process of writing these
results up for publication.  We used harp traps, often with the liberal use of shade cloth on either side,
below and sometimes above.  I know what you mean about the openness of the habitat, but in the
box/ironbark/callitris country we could usually find a suitable spot on a track.  Further west is more
difficult, but for what it is worth we have had some surprising success by just placing a harp trap beside
the trunk of a lone tree.  Around Armidale in open grassy forest, I catch Nyctophilus using mist nets,
and have good success.  Mist nets are time consuming though.

Just a note regarding comments re trip lining, I have found that Nyctophilus can easily fly from the water
surface after being dunked by the trip lines, but pregnant bats were apparently too heavy and had to
swim to shore.  We did a fair bit of trip lining early on, but caught very few N. timoriensis.  However, if
the water body is only small you may be able to catch the bats before they get a chance to take off
again.

David Gee

I have caught N. timoriensis several times in various habitats from citrus orchards to Spinifex mallee
country.  The best result was at the latter where I set up traps across a roadway.  However, having said
that, I have also caught one in a trap adjacent to a belah tree without any particular flight path.

My thoughts are that they are uncommon and it would be very difficult to target them specifically.  Your
capture success would be based on a luck system; that is, you are lucky to capture them!  I have
recorded their echolocation calls and cannot differentiate them from N. gouldi or N. geoffroyi so that is
no help either.  I suppose in general terms, in the far west [of NSW] wherever you get N. geoffroyi you
will eventually capture N. timoriensis.  All depends on how long you trap and where your lucky stars
are!

Alexander Herr

I did some surveys in western NSW years ago, so had N. timoriensis in the back of my mind but never
caught it.  I'd say trip lining a dam is your best bet after a nice hot day.  Also if there is no water
available, create your own dam for trip lining with some plastic or a children’s pool.  As learnt from
Lindy, a harp trap next to a lonely tree often yields good results and apparently high quality sonar
equipment is able to identify it.  However, I wouldn't know where to find reference calls.

Greg Ford

I’ve had most success in capturing N. timoriensis at dams, so the use of existing or created water
bodies in surveys should receive most effort.  I have also caught N. timoriensis in very open Angophora
leiocarpa/Callitris woodland by placing a harp trap under the overhanging bough of tree, and often I use
two traps side by side.  I have also used offset traps on open vegetated tracks.  Place one next to a tree
near the left edge of the track then another near a tree on the right edge 5-10 m further along the track



The Australasian Bat Society Newsletter, Number 22, July 2004

- 59 -

(but this depends on what you can find).  This is excellent for molossids and emballonurids, but this
method has also snared N. timoriensis.

I tend not to use wings/funnels of any sort on traps in open country, mainly due to the extra effort for
limited extra trap success.  I agree with Christopher Turbill that trip lines are useless for Nyctophilus of
any sort, and I wouldn’t want to be dropping heavily pregnant females of any species into water, even
on a warm night!

Greg Richards

In central-western NSW, I have used one harp trap at a single sampling site to which 20 metre plastic
netting wings were attached on each side, and at an angle so that on one face of the trap a shallow
funnel was created.  Because plastic netting was used rather than mist nets, this allowed the trap to
operate without the need for a person in attendance, so a number of traps could be placed in a survey
area.  Even though many other species were captured using these trap/net arrays, one still would be
uncertain that N. timoriensis was in fact absent from the area.
The main issue in surveys that target for threatened bats is ensuring that the techniques used are
reliable enough and un-biased to expect that absence data for N. timoriensis is reasonably reliable.
One of the problems with surveys in areas where this species may be encountered is to produce a
strategy that also has cost-benefits.  However, where guidelines for all other species may allow 2-3
nights of effort per sampling site, longer surveys for N. timoriensis may be required to establish a
reasonable probability that it does not occur in a survey area.  Perhaps species/individual-accumulation
curves should be compiled during any survey that is targeting N. timoriensis.

Michael Pennay

I think the discussion so far highlights a key issue around the validity of bat detection methods to show
absences - this is particularly emphasised by the declining suitability of harp traps in open landscapes.
As Chris Turbill said, we caught over one hundred (n=108) N. timoriensis in the Brigalow Belt South
bioregion surveys using only harp traps (Pennay and Gosper 2002).  For the part of the surveys that I
was involved in, we caught 25 N. timoriensis out of 435 trapnights (1 in 17 trapnights).  Traps were set
for 3 nights at each location so captures were about 1 in every six sites.

There are a couple of key points about the way we used our harp traps.  Firstly, they were mostly set on
site (ie in the bush) occasionally on roads or near water, but mostly by placement within the bush.  We
averaged 3.8 bats per trap night (n=1682) for all species, which is probably higher than some people
would think for just putting traps in the bush [without being on a flyway], we were still careful with our
placement and realised that near trees was crucial, and under overhanging branches was good.

However, my main point on this topic is that I really don’t think that harp traps should be considered as
a method for demonstrating absences in woodland habitats.  Using the Brigalow belt as an example, we
caught a total of 17 species in harp traps.  With the exception of cave dependent species (such as
Vespadelus troughtoni, Chalinolobus dwyeri and Rhinolophus megaphyllus), it is probable that many of
the other species were flying around most of our sites, as a guess at least 8 species.  However, the
average number of species caught at a site was 1.4 over a 3 night trapping period and the habitat in the
Brigalow belt is much better suited to harp traps than the open woodlands and chenopod shrublands
around Hay where I’ve recently been working.

Ultrasonics [call detection] is the answer for some, but not all species.  Unfortunately N. timoriensis isn’t
suitable for ultrasonic detection (even if we ultimately can differentiate between all Nyctophilus species)
because they are quiet callers and sometimes silent.  If harp traps (even well placed ones) shouldn’t be
relied on for demonstrating absences - what then?  I agree with Terry [Reardon] that you need to go for
the maximum effort you possibly can, and I think that his suggestion about setting mistnets over water
would yield the most you could get.  I know it’s a problem where you have to say ‘x’ species present on
‘x’ sites, but it would be worth trying to net near water to identify if the species is present in the general
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area, at least in conjunction with site-based sampling if it is essential.  We're planning on biting the
bullet and going for this method in our next lot of surveys.

I think funnelling bats [into traps] is an idea you should try to get away from when placing traps in
woodlands, primarily because there are so many options for the bats and they would not be used to
funnels.  If you think about it, why would a bat bother flying between two trees close enough together to
fit a harp trap between them when there are big gaps on either side (especially when it has a suspicious
new object sitting in the gap)?  You really just want your trap in a place where you think many bats will
fly [normally] with the chance that some of them will meet your trap.  We sometimes use hessian to
mask off and 'direct' bats with some success in woodlands in the Brigalow Belt, but in very open
woodlands around the Riverina where we have recently been trapping, I suspect that the hessian might
be a deterrent (we just don’t know).  We haven’t tried water, but we did use shiny vinyl sheets to try and
trick bats into thinking that the smooth surface was water, after observing bats trying to 'drink' on the
roof of our vehicle.  It was a flop and I wouldn’t recommend it.

When I’ve watched bats foraging in open areas (mostly Vespadelus vulturnus and Scotorepens greyii),
they tend to fly into an opening, do a few loops searching for prey and then fly onto the next opening.  I
try and pick "passes" between two open foraging areas.  Anyway, as I see it, however you place your
trap in open woodland the truth is that a harp trap won’t tell you absence - only presence.

I think the time/$$ debate comes next.  Compared with digging pitfall traps and hanging around for 10
days it’s not so bad, and would be a good research project for somebody.

Lindy Lumsden

My experience with N. timoriensis isn't great as there are only 4 records from Victoria, two of which we
caught, and the other two are from 1888 and 1961.  During our surveys of the bats in the mallee region
and Northern Plains of Victoria (i.e., within the broad distribution of this species) we have caught almost
8000 bats of which two were N. timoriensis.  One of these was trapped in a mistnet at a dam in the
mallee and the other was in a harp trap set between trees (not at water) in a strip of vegetation along a
creekline in the Northern Plains.  With respect to Greg's [Richards] idea of assessing the abundance of
other Nyctophilus at the site, at the two recent Victorian sites (and trapping we did at the site of the
1961 record), N. geoffroyi represented 57% (of 61 bats caught), 18% (of 67) and 75% (of 215 bats
caught) respectively (Lumsden 1994).

As mentioned by a couple of people it is surprising how many bats you can catch sometimes in harp
traps in very open areas.  I have been having good success trapping in farmland areas even where
there is only a single tree in a paddock.  I think this sometimes focuses their activity and makes it easier
to catch them.  I tried funnels made of shade cloth early on when I started some of this work in farmland
areas but felt, like Michael [Pennay] suggested, that it was a deterrent and they avoided the whole area
rather than flying in the gap between the funnels and into the trap.  But I didn't persist with it much so
this is only based on my gut feeling, not a full study of the merits of funnels.

On trip lining I have had success with N. geoffroyi by using mist nets in conjunction with trip lines.  They
usually manage to take off from the surface of the water but I think they are sometimes then more likely
to get caught in the surrounding mist net.  I often get wet bats in the mist net indicating that they were in
the water first, but again I haven't quantified this.

As for coming up with how much effort is required to indicate that N. timoriensis is absent from an area,
I agree with Michael Pennay and I really don't think you can do it.  I think you can only prove presence
not absence, but maybe my view is biased by only two captures from over 8000 bats!  Maybe it needs
to be based more on a probability of occurrence rather than trying to say it is absent; that is, that after x
amount of survey effort the probability that the species does not occur in the area is greater than the
probability that it does.
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I guess it depends on why the N. timoriensis isn't being caught.  Is it that they are trap shy, that is, they
are in the area but are avoiding the trap?  Is it that they are present in the area but in such low numbers
that the chance of one encountering the trap and being caught is really low?  Or is it that they move
around a lot and so don't actually encounter the trap site very often, that is, even though they might use
the area at times they are not there all the time so just might not be present when the trapping is
undertaken.  If the first or the last possibility is occurring then it might be better to spread the nights over
a number of different sampling periods rather than doing more sequential nights of sampling.

Bradley Law

I have no direct trapping experience with N. timoriensis, but I agree with Lindy [Lumsden] that
probabilities need to be used to work out how much effort is required to be, say 90%, confident that N.
timoriensis is absent.  This is a bit of a different approach to the individual accumulation curve
suggested by Greg [Richards]. The accumulation curve probably doesn't work too well for rare species;
that is, the accumulation of trapped N. geoffroyi or N. gouldi won't really tell you anything about the
chance of getting a sporadic N. timoriensis.  Although in areas where N. timoriensis is fairly common,
this approach for just this species would be useful.

I used an alternative probability approach to work out how much effort was required to be 90%
confident golden tipped bats were absent from a site on the south coast of NSW.  My data set was
reasonably limited, but I'm sure someone has the appropriate data on N. timoriensis to follow a similar
approach.  Below is an extract of a paper recently published in Wildlife Research.  Hopefully it is fairly
clear what I did.  If someone has data that they would like to be used in a similar fashion, I'm happy to
help out.  Note that in my example I only varied the number of trapping nights, not the number of traps.

"Our study can be used to make a preliminary assessment of the trapping effort on rainforest creeks
required to detect K. papuensis.  There were five occasions where two harp traps were set on rainforest
creeks for 5-6 nights each.  The probability of detecting the presence of K. papuensis per night of
trapping (with two traps) varied from 17-50% (n=5).  For example, on one occasion two traps were set
at a site for six consecutive nights and a single K. papuensis was caught, giving a detection probability
of 17%.

Across the five occasions, the mean detection probability was 39.4% per night.  Because many factors
influence trap success (such as weather, trap placement, etc), the mean probability best reflects the
detection probability at our study area for any given number (n) of trap nights (using two traps).  If the
probability for detection on any given night is p (39.4%), then the probability for no detection on any
given night is q=1-p. The probability of getting no detections on n nights is therefore Q=qn, where q is
0.606.  So, the probability for at least one detection in n nights is 1-qn.  It follows then, that for two
nights of trapping, our detection probability is 1-(0.606)2 = 63%.  Five nights of trapping is required to
yield a detection probability above 90%; i.e. 1-(0.606)5 = 92%.  An important assumption in calculating
the probability of detection is that each observation at a trap is independent.  In other words, it is
important that trap avoidance over consecutive nights does not occur.  We found that only 20% of
detections occurred on the first two days of trapping, while 75% occurred on the final two days,
suggesting that trap avoidance is unlikely.  It is also important to point out that our calculations are
based on one study area, which could be categorised as relatively high quality for southern NSW,
based on the local extent of rainforest.  Detection probabilities are bound to be lower in poorer habitat.
Conversely, trap success is greater in core parts of the species range (56 per 100 trap-nights in
northern NSW – Schulz 1995; 18 per 100 trap-nights in the current study)."

For N. timoriensis, it would be good to compare 1 trap over multiple nights (say up to 5) with another
area that had 2 or 3 traps over multiple nights.  Really the best way to do this is to replicate each of
these comparisons in different sites.  Perhaps someone has the data to do this.  I'm not sure how this
should get applied to a study area, but I think the basic approach of increasing trap number with
increasing site area is a good one.  Probabilities would then suggest that fewer nights would be
required to conclude 90% confidence of an absence.

---
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Glenn Hoye

I have captured N. timoriensis a number of times in harp traps.  At one site where I first trapped a pair, I
was unable to capture any at the same site during monitoring undertaken in subsequent years.  The
problem of interpreting presence/absence of an uncommon bat like this is detailed by Lindy [Lumsden].
I would agree with Michael [Pennay] and others that for this species you cannot be definitive that it is
absent from an area based on a small amount of trapping.  This comes back to the reason for knowing
whether this (or indeed other) species are absent.  If it is for determining whether an area is cleared or
altered for a development (which is often the case for the EPBC Act and equivalent state legislation), I
would suggest that it is probably wiser to assume the species is there if suitable habitat is present and it
is within its known or likely distribution.  Complicating issues include the seasonal usage of areas.  You
could determine that there is a greater than 90% chance of the species being absent at a particular
time.  This may not however be true in other months.  My radio-tracking and other work on N. gouldi
indicate significant seasonal differences in the use of various habitats in the case of a population near
where I live.  It comes back to the problem of interpretation of the results.

I would caution against using brief "snapshots" to assess the importance of certain habitats or areas
over others with regard to particular species without detailed information on their ecology.
Unfortunately, for most of our species, such detailed information is unavailable.

Summary
As well as indicating the in-effectiveness of some of the standard survey methods, the discussions
above also indicate those that have had some success, and several new ones.  Salient is the method of
trapping at water bodies, whether these were in situ or created for survey, such as the water-filled
scrapes described by Terry Reardon or portable pools mentioned by Alexander Herr.  It is most
interesting that N. timoriensis found the scrape sites so quickly.  This method would ‘fit’ the dry
environments occupied by N. timoriensis, and although labour intensive it appears to be one method
that could be relied upon in many regions, especially if in situ water points were absent.
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Environmental Bat Roost Initiative
Leonard J. Kerry
Carrum Downs, Vic. 3201, Email: leonard_kerry@aapl.com.au

Introduction
As part of an effort to exceed the environmental requirements of ISO14001 accreditation, the company I
work for has sponsored an annual local-area tree-planting program in recent years.  Earlier this year, I
successfully submitted a proposal for a complementary scheme that called for the company to sponsor
the construction and installation of some artificial bat roosts on the basis of helping reverse the effect of
tree-hollow loss and restoring some ecological balance to the local area by encouraging an increase in
microbat populations.

Description
The bat-roost designed for the project is based on a prototype concept that was first trialed in the USA
in the late 1990s but includes several improvements that have been developed in the mean time.  The
main advantage of the design is that it is freestanding and has a sturdy and compact form of
construction.  This minimizes the cross sectional area and enables it to withstand strong winds in
exposed situations.  Internally, it allows for the safe and free movement of resident bats and provides a
large range of internal microhabitats that allow the bats to meet their individual physiological
requirements.

Three of the pole-mounted roosts were installed on 4th March 2004.  Data collected over the years from
the BCI bat-house project suggest that a grouping of three roosts significantly increases the chances of
bats occupying the roosts.  The three mounting poles are in-line and separated by 6 metres.  Each pole
is galvanized with a square cross-section of 75 mm x 75 mm and is painted black.  The top of each
roost is about 5.85 m above ground and the foundation of each pole is more than 1 m deep.

Each of the roosts, with inner and outer roosting chambers in excess of 1 m high, has 19 mm wide
access cavities at the base of the structure.  The roosts are elevated above the top of the poles to
provide a 350 mm high central cavity.  This is filled with dry sand to provide thermal inertia and help
stabilize core temperatures.  The top of the whole structure (above the roosting spaces) is also sand-
filled to a depth of 50 mm to further stabilize temperatures in the upper reaches of the chambers and to
avoid overheating in the summer months.  A metal cover is placed over the wooden "roof" to exclude
water from the structure.  Two of the outside walls have horizontal vent slots placed 250 mm above the
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bottom of the panel and all four inner walls have 40mm transit holes spaced 100 mm below the level of
the vent slots.

To help increase the range of available microhabitats, each of the three roosts is painted a different
shade of grey to influence the amount of solar heat absorption and radiation loss.  The darkest is
almost black, the lightest is whitish-grey and the third is somewhere in-between.  The landing platform
sections of the panels and the inside of the roosts are un-painted timber with horizontal scoring to
facilitate easy access.

Results
It’s early autumn in Melbourne so the few remaining weeks of sun-heat should evaporate off the
residual smells of freshly cut wood along with the paint and glue solvents.  Hopefully between now and
the end of winter the bats will discover and inspect the roosts in time to commence occupation in early
spring.  By then, I'll be monitoring the roosts around dusk for evidence of occupation.

One good outcome of the project so far is the heightened awareness of company management,
employees and visitors to the existence and benefits of microbats.  This was achieved through the
strategic placement of the bat roosts in the company’s nature reserve, project interpretation posters on
the company notice boards and articles in the company’s newsletter.  Another significant outcome is
that the project contributed towards the company winning an environmental excellence award from a
major customer.
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White-striped Freetail Bat Tadarida australis
photo by Bruce Thomson
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– News and Announcements –
Starshine
Rachel Benn
Email: tullcourt@bigpond.com
Photos by Brian Cassey

At this time of year (Jan/Feb), here at Batreach Bat Rescue and Rehabilitation Centre (Kuranda, near
Cairns), microbat emergency calls triple.  This is largely due to increased ceiling fan usage in the
summer months (smashed humerus) and new babies leaving their mothers to feed, and getting into
trouble!  Every case is dealt with, with as much care and attention necessary to get each little guy onto
the road to recovery and release, but January 22nd this year brought with it an extremely exciting visitor,
a completely albino juvenile Little Northern Freetail Bat (Mormopterus loriae).

This young female, forearm length 28mm,
weight 5g, head and body length 42 mm,
was estimated to be approximately 4 weeks
old.  She had been attacked by a cat and
had sustained substantial injuries to the left
side of her face and ear, resulting in a slight
severing of the pinna, much bruising from
the ear to right under the chin, and a small
amount of bleeding from the pierced area.
She also appeared to have little to no sight,
showing no reaction to visual stimulus.  It
was unclear, however, whether this was a
result of her injuries or a symptom of her
albinism.

She was treated with antibiotics in case of
infection, first a shot of Amoxycillin, then a

5-day course of Clavulox.  Worryingly, the injury initially appeared to worsen, but after a few days there
was significant recovery, the pinna rejoining and the bruise fading.  Also, she began to show signs of
vision, particularly a dislike for strong light.  Concentration then fell on getting her body weight up, as
this had only increased to 6g.  A few weeks later, she is doing well, though it is still early days.

Reactions from bat enthusiasts, researchers and others introduced to newly-named Starshine, indicate
that she is indeed an exceptional creature.  Gasps of  “Oh my god!” and “Would you look at that…?!”
when she is first seen, are common, and some who have been working with bats for many years have
never encountered a fully albino microbat.

Preliminary investigation indicates that little to
no research has been done into such a genetic
anomaly within microchiroptera, merely a few
mentions of cases being found, and it has been
suggested that occurrences are as uncommon
as 1 in 2,000,000.

Increased threats to survival would mean that
albinos are rarer in wild populations; they face
potential rejection by the mother and are
probably more visible when flying at night.
Looking like a large moth (or more romantically,
a fairy), an albino microbat would easily be
spotted by night predators such as owls.
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Starshine is currently living with seven other similarly aged Little Northern Freetails and the gang seem
quite happy in each other’s company, hanging together on the curtains or in their basket.  The question
of Starshine’s release is yet to be addressed due to the potential complications mentioned above, and
at the moment, the priority is simply to get her fit, well and flying.

A footnote on Starshine
Lindy Lumsden

I was in Taiwan in March working with bat researchers from Tunghai University, and much to my
surprise was shown an article from a local Taiwanese newspaper about Starshine, the albino bat from
Australia.  So Starshine is also internationally famous!!  The article from the Taiwan newspaper is
reproduced below (for those of you that can read Chinese!).  Thanks to Chao-Lung Hsu for showing me
the article.

Memorial to Donald Griffin  (1915 – 2003)
Rob Gration,  c/- Northern Melbourne Institute of TAFE, PO. Box 8 Epping Victoria 3015,
Email: robertg-aas@nmit.vic.edu.au

I normally look forward to the arrival of the latest addition of Bat Research News (Vol 45: No 1) in our
institute library.  Unfortunately rather than finding interesting research papers and information of
upcoming symposia and conference abstracts, I was disappointed to read of the death of Donald
Griffin.

For those of you who may not be aware of who Donald Griffin was, he along with Robert Galambos
took up the 18th century research by Lazzaro Spallanzini on the orientation of bats.  It is their research
as undergraduate students in the late 1930s that demonstrated that microbats orientated themselves
with the use of  “sonar”; Griffin termed this mode of orientation “echolocation”.  Their research opened
up what was then the unexplained phenomenon of how bats flew in the night and their research has
formed the basis of ecological research of bats.  Although he retired from the Rockefeller University in
1989, he was still very active in the field until recent times undertaking a banding study of Myotis.

Donald Griffin’s book “Listening in the Dark” (1958) is a must read for anyone wanting to gain a better
understanding of how the discovery was made as how bats navigate in the dark.  In fact this book has
played a large part in the design of my triple-bank traps and recommendations for the diameter of line
that should be used with harp traps.
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New identification guide to the bat calls of New South Wales
Pennay, M., Law, B., Reinhold, L. (2004). Bat calls of New South Wales: Region based guide to the
echolocation calls of Microchiropteran bats. NSW Department of Environment and Conservation,
Hurstville. http://www.nationalparks.nsw.gov.au/batcalls

Bat Calls of New South Wales is a free, region-based identification guide to the search phase calls of
insectivorous bats from NSW using the Anabat system.  A collaborative effort between NSW National
Parks and Wildlife Service (now Dept. Environment and Conservation) and State Forests of NSW, Bat
Calls of NSW is the first reference guide to bat calls for the entire state.  The publication is based on a
library of more than 1,200 reference calls collected from 31 species throughout NSW over the last four
years by the authors and individual contributors.

Topics include the collection of reference calls, selection of good calls for analysis, identifying call
characteristics and features, and ways bats vary their calls that could lead to errors in identification.  For
each species there is a description of the known call characteristics including call shape, characteristic
frequency, regional notes, similar species that may be confused on call, ways to distinguish between
similar species, and instances where species cannot be separated on call.

It is hoped the guide will reduce much of the subjectivity, inaccuracy and lack of transparency that has
clouded the reliability of the technique.  Providing access to high quality information should assist
consultants and researchers to improve their identifications by supporting their own privately collected
reference libraries and data.  It is also aimed at improving accountability by raising user expectations,
assisting people who hire consultants to undertake ultrasonic identification to understand and monitor
results provided to them, without requiring an extensive knowledge of how Anabat works.

The online nature of the guide will make it simple for further editions to be updated, as new data
become available.  Feedback from bat researchers who have collected reference calls that contradict or
add to species descriptions is invited.

Both the guide and reference library are available free at; http://www.nationalparks.nsw.gov.au/batcalls,
or by contacting Michael Pennay at the Department of Environment and Conservation. Phone: (02)
6841 9203 or Email: michael.pennay@npws.nsw.gov.au
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The ABS listserver – a way for members to exchange ideas via
email
The ABS listserver is currently being under-utilised, partly because only a relatively small proportion of
members are subscribed to it.  This system is an ideal way to exchange ideas, discuss current issues
and ask questions via an email list that goes out to ABS members.  To increase the number of
members subscribed we are initiating an easier method of joining up.  From now on, new members will
be asked to tick a box on the membership form if they would like to be subscribed to the listserver.
Herry (Alexander Herr), who manages the listserver, will then subscribe them.

Existing members who were not subscribed to the listserver, should have received an email recently
asking if they would like to be subscribed.  Herry will subscribe those members who request it.
Alternatively, members can subscribe themselves via http://abslist.ausbats.org.au.  For subscribed
members, it will be business as usual.  However, if your email address changes, you will need to
subscribe with your new address using the listserver page (http://abslist.ausbats.org.au) and
unsubscribe your old address.

To prevent information being sent from non-list members, the ABS listserver is a 'moderated' list, which
means you must be a subscriber to post a message to it, and you must be posting from your subscribed
address.  This is also a ‘private list’, and so the list of members is not available to non-members.

Once you have been subscribed if you want to post a message to the list, simply email it to:
abs@listserv.csu.edu.au

If you have any problems, send a message explaining the problem to Herry at: aherr@csu.edu.au.  For
members that do not have access to email but would like to read the discussions happening on the
listserver, contact Lindy Lumsden (address on the inside of the front cover) and we will organise
something for you.

So now, go ahead and use it!  Conferences are a great way to catch up with everyone and exchange
ideas, but these only happen every second year.  By using the listserver, we can continue this
exchange of ideas throughout the intervening time.  In addition, the executive will in future use the
listserver as a means of communicating directly with the membership.

Links to information on threatened bats
on the Department of the Environment and Heritage website
Richard Sharp
Wildlife Conservation Branch, Department of the Environment and Heritage, GPO Box 787 Canberra
ACT 2600. Email: richard.sharp@deh.gov.au

For permits for activities affecting nationally protected bat species on Commonwealth land go to:
http://www.deh.gov.au/epbc/permits/species/index.html

Free copies of The Action Plan for Australian Bats – 1999 can be ordered online at:
http://www.deh.gov.au/about/publications/list.html#threatened

Free copies of the Australian Government's Administrative Guidelines on Significance (Supplement for
the Spectacled Flying-Fox & the Grey-headed Flying Fox) - 2003/2004 can be ordered online at:
http://www.deh.gov.au/about/publications/list.html#legislation

Interested in nominating a near threatened bat species for protection under the Australian
Government's Environment Protection and Biodiversity Conservation Act 1999?  Then go to
http://www.deh.gov.au/biodiversity/threatened/nominations/index.html
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Upcoming Conferences
13th International Bat Research Conference
There’s still time to book a flight to attend the 13th IBRC, to be held at Mikolajki, Poland from 23-27
August.  For further details and registration go to the conference website at www.miiz.waw.pl/13ibrc.

34th North American Symposium on Bat Research
The North American Symposium on Bat Research is an annual meeting that attracts over 200 bat
researchers, educators, conservationists and bat enthusiasts from North America and around the world.
This year’s NASBR takes place in Salt Lake City, Utah from 27-30 October.  For further information go
to: www.nasbr.org.

17th Australasian Wildlife Management Society Conference
This year the AWMS Conference is being held on beautiful Kangaroo Island – boasting fascinating
wildlife and 480 km of coastline!  The dates for the conference are 29 November – 2 December.  See
the AWMS website at www.awms.org.nz

9th International Mammalogical Congress
The 9th International Mammalogical Conference, MAMMAL2005, will be held in Sapporo, Hokkaido,
Japan, from 31 July – 5 August, 2005.  Several of the symposia will be of interest to ABS members,
including ‘Ecology and conservation of bats in the Pacific Rim’.  See the website at www.imc9.jp.

– Recent literature –

Acoustics and neurology
Broders, Hugh G., Findlay, C. Scott, Zheng, Ligang. 2004. Effects of clutter on echolocation call structure of Myotis
septentrionalis and M. lucifugus. Journal of Mammalogy 85 (2): 273–281.

Fenton, B and Ratcliffe, J. 2004. Animal behaviour - Eavesdropping on bats. Nature 429: 612-613.

Fenton, MB, Jacobs, DS, Richardson, EJ, Taylor, PJ and White, E. 2004. Individual signatures in the frequency-modulated
sweep calls of African large-eared, free-tailed bats Otomops martiensseni (Chiroptera: Molossidae). Journal of Zoology 262
(1): 11-19.

Horowitz, SS, Cheney, CA and Simmons, JA. 2004. Interaction of vestibular, echolocation, and visual modalities guiding flight
by the big brown bat, Eptesicus fuscus. Journal of Vestibular Research – Equilibrium and Orientation 14 (1): 17-32.

Ibanez, C, Juste, J, Lopez-Wilchis, R, Nunez-Garduno, A. 2004. Habitat variation and jamming avoidance in echolocation calls
of the Sac-winged Bat (Balantiopteryx plicata). Journal of Mammalogy 85 (1): 38-42.

Kingston, T and Rossiter, SJ. 2004. Harmonic-hopping in Wallacea's bats. Nature 429: 654-657.

Moss, CF and Sinha, SR. 2003. Neurobiology of echolocation in bats. Current Opinion in Neurobiology 13 (6): 751-758.

Siemers, BM and Schnitzler, HU. 2004. Echolocation signals reflect niche differentiation in five sympatric congeneric bat
species. Nature 429: 657-661.

Waters, DA and Vollrath, C. 2003. Echolocation performance and call structure in the megachiropteran fruit-bat Rousettus
aegyptiacus. Acta Chiropterologia 5 (2): 209-219.

Biogeography, conservation and management
Aspetsberger, F, Brandsen, D and Jacobs, DS. 2003. Geographic variation in the morphology, echolocation and diet of the
little free-tailed bat, Chaerephon pumilus (Molossidae). African Zoology 38 (2): 245-254.

Brown, G, Cherry, K, Nelson, J and Grgat, L. 2003. A survey of the terrestrial vertebrate fauna of the Menindee Lakes, western
New South Wales. Australian Zoologist 32 (3): 381-400.

Evelyn, MJ, Stiles, DA and Young, RA. 2004. Conservation of bats in suburban landscapes: roost selection by Myotis
yumanensis in a residential area in California. Biological Conservation 115 (3): 463-473.

Henry, M, Barriere, P, Gautier-Hion, A and Colyn, M. 2004. Species composition, abundance and vertical stratification of a bat
community (Megachiroptera: Pteropodidae) in a West African rain forest. Journal of Tropical Ecology 20 (1): 21-29.
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Kutt, A. 2003. Two north-western Queensland records of Gould’s Long-eared Bat Nyctophilus gouldi (Chiroptera:
Vespertilionidae) and evidence of cave roosting. Australian Zoologist. 32 (3): 480-481.

Lacki, MJ and Baker, MD. 2003. A prospective power analysis and review of habitat characteristics used in studies of tree-
roosting bats. Acta Chiropterologia 5 (2): 199-208.

LaVal, Richard K. 2004. Impact of global warming and locally changing climate on Tropical Cloud Forest bats. Journal of
Mammalogy 85 (2): 237–244.

Milne, D, Reardon, T and Watt, F. 2003. New records for the Arnhem sheathtail bat Taphozous kapalgensis (Chiroptera:
Emballonuridae) from voucher specimens and Anabat recordings. Australian Zoologist 32 (3): 439-445.

Patten, MA. 2004. Correlates of species richness in North American bat families. Journal of Biogeography 31 (6): 975-985.

Tibbels, AE and Kurta, A. 2003. Bat activity is low in thinned and unthinned stands of red pine. Canadian Journal of Forest
Research 33 (12): 2436-2442.

Vonhof, MJ and Fenton, MB. 2004. Roost availability and population size of Thyroptera tricolor, a leaf-roosting bat, in north-
eastern Costa Rica. Journal of Tropical Ecology 20 (3): 291-305.

Wickramasinghe, LP, Harris, S, Jones, G and Vaughan, N. 2003. Bat activity and species richness on organic and
conventional farms: impact of agricultural intensification. Journal of Applied Ecology 40 (6): 984-993.

Ecology, reproduction and behaviour
Andrews, MM and Andrews, PT. 2003. Ultrasound social calls made by greater horseshoe bats (Rhinolophus ferrumequinum)
in a nursery roost. Acta Chiropterologia 5 (2): 221-234.

Banack, SA and Grant, GS. 2003. Reproduction and behaviour of the Samoan flying fox, Pteropus samoensis (Chiroptera,
Pteropodidae). Mammalia 67 (3): 419-437.

Behr, O and von Helversen, O. 2004. Bat serenades - complex courtship songs of the sac-winged bat (Saccopteryx bilineata)
Behavioral Ecology and Sociobiology 56 (2): 106-115.

Carter, TC., Menzel, MA., Chapman, BR and Miller, KV. 2004. Partitioning of food resources by syntopic Eastern Red
(Lasiurus borealis), Seminole (L. seminolus) and Evening (Nycticeius humeralis) Bats. The American Midland Naturalist 151
(1): 186–191.

Dumont, ER and O'Neal, R. 2004. Food hardness and feeding behavior in old world fruit bats (Pteropodidae). Journal of
Mammalogy 85 (1): 8-14.

Gehrt, SD and Chelsvig, JE. 2004. Species-specific patterns of bat activity in an urban landscape. Ecological Applications 14
(2): 625-635.

Giannini, NP and Kalko, EKV. 2004. Trophic structure in a large assemblage of phyllostomid bats in Panama. Oikos 105 (2):
209-220.

Gumal, MT. 2004. Diurnal home range and roosting trees of a maternity colony of Pteropus vampyrus natunae (Chiroptera:
Pteropodidae) in Sedilu, Sarawak. Journal of Tropical Ecology 20 (3): 247-258.

Hodgkisson, R, Balding, ST, Zubaid, A and Kunz, T. 2003. Fruit bats (Chiroptera: Pteropodidae) as seeds dispersers and
pollinators in a lowland Malaysian rain forest. Biotropica 35 (4): 491-502.

Irwin, NR and Speakman, JR. 2003. Azorean bats Nyctalus azoreum, cluster as they emerge from roosts, despite the lack of
avian predators. Acta Chiropterologia 5 (2): 185-192.

Jones, G, Webb, PI, Sedgeley, JA, O'Donnell, CFJ. 2003. Mysterious Mystacina: how the New Zealand short-tailed bat
(Mystacina tuberculata) locates insect prey. Journal of Experimental Biology 206(23): 4209-4216.

Law, BS and Chidel, M. 2004. Roosting and foraging ecology of the golden-tipped bat (Kerivoula papuensis) on the south
coast of New South Wales. Wildlife Research 31 (1): 73-82.

Murray, SW and Kurta, A. 2004. Nocturnal activity of the endangered Indiana bat (Myotis sodalis). Journal of Zoology 262 (2):
197-206.

Reiter, G. 2004. Postnatal growth and reproductive biology of Rhinolophus hipposideros (Chiroptera: Rhinolophidae). Journal
of Zoology 262 (3): 231-241.

Rodrigues, L, Zahn, A, Rainho, A and Palmeirim, JM. 2003. Contrasting the roosting behaviour and phenology of an
insectivorous bat (Myotis myotis) in its southern and northern distribution ranges. Mammalia 67 (3): 321-335.

Svensson, GP, Lofstedt, C and Skals, N. 2004. The odour makes the difference: male moths attracted by sex pheromones
ignore the threat by predatory bats. Oikos 104 (1): 91-97.

Vandoros, JD and Dumont, ER. 2004. Use of the wings in manipulative and suspensory behaviors during feeding by
frugivorous bats. Journal of Experimental Zoology Part A – Comparative Experimental Biology 301A (4): 361-366.

Veilleux, JP, Veilleux, SL. 2004: Intra-annual and Interannual Fidelity to Summer Roost Areas by Female Eastern Pipistrelles,
Pipistrellus subflavus. The American Midland Naturalist: 152 (1): 196–200.
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Morphology, genetics and evolution
Appleton, BR, McKenzie, JA and Christidis, L. 2004. Molecular systematics and biogeography of the bent-wing bat complex
Miniopterus schreibersii (Kuhl, 1817) (Chiroptera : Vespertilionidae). Molecular Phylogenetics and Evolution 31 (2): 431-439.

Hand, SJ and Kirsch, JAW. 2003. Archerops, a new annectent hipposiderid genus (Mammalia: Microchiroptera) from the
Australian Miocene. Journal of Paleontology 77 (6): 1139-1151.

Hoofer, SR and Van den Bussche, RA. 2003. Molecular phylogenetics of the chiropteran family Vespertilionidae. Acta
Chiropterologia 5. Suppl. S: 1-59.

Stadelmann, B, Herrera, LG, Arroyo-Cabrales, J, Flores-Martinez, JJ, May, BP and Ruedi, M. 2004. Molecular systematics of
the flishing bat Myotis vivesi. Journal of Mammalogy 85 (1): 133-139.

Van den Bussche, RA and Hoofer, SR. 2004. Phylogenetic relationships among recent chiropteran families and
the importance of choosing appropriate out-group taxa. Journal of Mammalogy 85(2):321-330.

Wang, DY, Oakley, T, Mower, J, Shimmin, LC, Yim, S, Honeycutt, RL, Tsao, H and Li, WH. 2004. Molecular evolution of bat
color vision genes. Molecular Biology and Evolution 21 (2): 295-302.

Zinck, JM, Duffield, DA and Ormsbee, PC. 2004. Primers for identification and polymorphism assessment of Vespertilionid
bats in the Pacific Northwest. Molecular Ecology Notes 4 (2): 239-242.

Miscellaneous
Brunet-Rossinni, AK. 2004. Reduced free-radical production and extreme longevity in the little brown bat (Myotis lucifugus)
versus two non-flying mammals. Mechanisms of Ageing and Development 125 (1): 11-20.

Hopkins, HL, Sanchez-Hernandez, C, Romero-Almaraz, MD, Gilley, LM, Schnell, GD and Kennedy, ML. 2003. Flight speeds of
four species of neotropical bats Southwestern Naturalist 48 (4): 711-714.

Meehan, KA, Truter, EJ, Slabbert, JP and Parker, MI. 2004. Evaluation of DNA damage in a population of bats (Chiroptera)
residing in an abandoned monazite mine. Mutation Research-Genetic Toxicology and Environmental Mutagenesis 557 (2):
183-190.

Mispagel, C, Allinson, M, Allinson, G, Iseki, N, Grant, C and Morita, M. 2004. DDT and metabolites residues in the southern
bent-wing bat (Miniopterus schreibersii bassanii) of south-eastern Australia. Chemosphere 55 (7): 997-1003.

Parasites and viruses
Field, H, Mackenzie, J and Daszak, P. 2004. Novel viral encephalitides associated with bats (Chiroptera) - host management
strategies. Archives of Virology Suppl 18: 113-121.

Giorgi, MS, Arlettaz, R, Guillaume, F, Nussle, S, Ossola, C, Vogel, P and Christe, P. 2004. Causal mechanisms underlying
host specificity in bat ectoparasites. Oecologia 138 (4): 648-654.

Mackenzie, JS and Field, HE. 2004. Emerging encephalitogenic viruses: lyssaviruses and henipaviruses transmitted by
frugivorous bats. Archives of Virology Suppl 18: 97-111.

Zahn, A and Rupp, D. 2004. Ectoparasite load in European vespertilionid bats. Journal of Zoology 262 (4): 383-391.

Physiology
Eddy, SF and Storey, KB. 2004. Up-regulation of fatty acid-binding proteins during hibernation in the little brown bat, Myotis
lucifugus. Biochimica et Biophysica ACTA- Gene Structure and Expression 1676 (1): 63-70.

Korine, C, Speakman, J and Arad, Z. 2004. Reproductive energetics of captive and free-ranging Egyptian fruit bats (Rousettus
aegyptiacus). Ecology 85 (1): 220-230.

Reeder, DM, Kosteczko, NS, Kunz, TH and Widmaier, EP. 2004. Changes in baseline and stress-induced glucocorticold levels
during the active period in free-ranging male and female little brown myotis, Myotis lucifugus (Chiroptera : Vespertilionidae).
General and Comparative Endocrinology 136 (2): 260-269.

Turbill, C, Kortner, G and Geiser, F. 2003. Natural use of heterothermy by a small, tree-roosting bat during Summer.
Physiological and Biochemical Zoology 76 (6): 868-876.
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