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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!!  All submissions are to be sent 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 ideally 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).

• 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 are not being refereed routinely at this stage, although major editorial
amendments may be suggested and specialist opinion may be sought in some cases.  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
Greg Ford Maree Kerr Kyle Armstrong
Project Officer 72 Lee Steere Crescent Biota Environmental Sciences P/L
(Best Practice Agricultural Landscapes) Kambah  ACT  2902 FF2/186 Scarborough Beach Road
North East Downs Landcare Group Inc. Ph: 02 6296 4823 Mt Hawthorn  WA  6016
PO Box 199, Oakey  QLD  4401 Fax: 02 6230 0544 Ph: 08 9201 9955
Ph:  07 4691 1499 Mobile: 0412 311 403 Fax: 08 9201 9599
Fax:  07 4691 2500 catchafish@bigpond.com.au kyle@biota.net.au
Mobile: 0427 245 211
fordg@powerup.com.au
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- Editorial -
Many thanks again to Lindy Lumsden and Terry Reardon for editing, printing and the mailouts.  Thank
you to everyone who contributed a very diverse range of articles to this issue.  Thank you also to the
businesses that have placed advertisements in this issue and contributed financially to the production of
the Newsletter.

Thank you to everyone involved in the Anabat Standards workshop in Sydney, I enjoyed meeting
everyone again or for the first time.  There is rather a lot of ABS business in this issue, as well as the
proceedings from the Anabat Standards Workshop.  In addition there are three draft policies/proposals
available for comment.  Your feedback is valuable and would be appreciated.

Just a reminder that PDF files of previous Newsletters are available on the ABS website
(http://abs.ausbats.org.au).  Issue 18 will be available soon after this current issue appears in your
letterbox.  Some files are a little larger than others, so you might have to wait slightly longer for them to
download, but most are quite manageable.

I am looking forward to receiving your articles for the next issue.  You can send them to me anytime
before 21 October 2003.  Research papers, short notes, interesting or unusual observations, technical
articles, reviews and news: all are welcome in the Newsletter.  Please take note of the instructions for
contributors, as it makes my life a little easier.  You can also consult the last couple of issues as a guide
to formatting.  I look forward to reading all your future articles.  If you are interested in promoting your
product or service, please contact me.  There are many options available.

Kyle Armstrong
Newsletter Editor

The skull of Rhinonicteris aurantius (scale bar c. 5 mm).

________________    ^V^ ^V^ ^V^    ________________

Front cover:  Features a watercolour by Louise Sanders of a Queensland Blossom Bat, Syconycteris
australis (sorry we still cannot reproduce these in colour!).  Another of Louise’s illustrations can be
found in this issue.  Apparently these beautiful works were “quickies” Louise did for a book but were not
used.

http://abs.ausbats.org.au/
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- President’s Report -
Welcome to another packed edition of the ABS Newsletter.  I trust you all had a happy and safe Festive
Season and are surviving the challenges of 2003.  In this edition you'll find proceedings of our Financial
AGM held in Sydney at the end of February.  My report to that meeting gives a summary of what the
ABS achieved over the past year, so I'll endeavour to keep this one brief.

Flying-fox advocacy continues to attract much of our attention.  Over the last month we have made a
submission to the NSW Government on their continued issuing of licenses to kill flying-foxes in
orchards, and have also made a significant contribution to the establishment of a Conservation Plan for
flying-foxes in Queensland.  Thanks are particularly due to Peggy Eby and Kerryn Parry-Jones for their
work on these issues, but many other members also contributed.

Our Anabat workshop in Sydney was a huge success and attracted a large contingent of members with
a common interest in the application and implications of the Anabat call recording technology for bat
surveys.  Many thanks to all who participated to make the workshop such a success, and
congratulations to Terry Reardon, Lindy Lumsden and Brad Law who did a wonderful job of bringing it
together.

ABS subscription rate set to increase in 2004

One of the most significant decisions that ABS members made at the recent FAGM, and one which will
affect many of you, is to increase the subscription rates for "Ordinary Members", commencing with the
2004 membership year.  The rate will rise from $33 to $44 for Australian members ($40 elsewhere in
Australasia, $50 overseas).  Subscriptions for students, retired and unemployed members will remain
the same at $22.

We believe our membership fees are still very reasonable when compared with those of similar
associations across the Australasian region.  Except for the GST increase in 2000, this is the first rate
increase that we have had to make since the original $30 fee was set after the Lismore conference
(1994).  The increase for 2004 equates to an annual inflation rate of less than 3.5%, so we certainly
haven't jumped ahead of the big ugly economic world outside.

The executive committee has put considerable effort into discussing all options with regard to our
financial viability over the last year or so, and was at pains to avoid any impact on our members.
Although the Society remains afloat with current membership and expenditure levels, there is much
concern about our ability to meet probable future cost increases, particularly with regard to public
liability insurance (PLI).  Last year we managed to secure PLI at a reasonable rate, thanks to Nancy
Pallin's hard work, but the current world economic climate suggests that PLI costs will continue to soar
in coming years.  Our next renewal is due in May 2003, and as yet, we do not know what cost we are
facing.

Furthermore, campaigns such as that fought for the Grey-headed Flying-foxes in the Melbourne Botanic
Gardens a couple of years ago require substantial input of resources.  The brilliant job done by Nicki
Markus in that campaign was only possible through economic support from the ABS, but it had a
significant impact on our financial reserves.  If we are to achieve similar advocacy results in the future,
we will need to ensure the bank balance remains healthy.

A substantial saving can be made on the new standard rate if you wish to obtain membership for 2 or
more years at the current rate ($33 in Australia).  This might be particularly attractive to those of you
who still haven't paid your membership for this year!

We hope the subscription increase meets with your approval, and look forward to your ongoing
membership and support of the ABS in all our endeavours.

Until the next newsletter … cheers!

Greg Ford
ABS President
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– Australasian Bat Society: business and reports –

Australasian Bat Society Financial AGM held at Cumberland State
Forest, Sydney, on 22 February 2003
1. Greg Ford welcomed participants, and opened the meeting at 4.30 pm.

2. Apologies: Carole West, Natasha Schedvin , Bruce Thompson.
Present: Kyle Armstrong, Peggy Eby, Lindy Lumsden, Kerryn Parry-Jones, Ray Williams, Glenn Hoye,
Maria Adams, Craig Grabham, Christopher Grant, Sirena Wan, Andrew Veary, Lindsay Agnew, Leah
MacKinnon, Lynda Stevenson, Angela Duffy, Marc Irvin, Dan Lunney, Patrick Prevett, David Gee,
Nancy Pallin, Elizabeth Hartnell, Marjorie Beck, Terry Reardon, Greg Richards, Maree Kerr, Greg Ford
(Chair).

3. Ratification of Minutes of 6th Biennial General Meeting, Cairns, 14 April 2002.
Peggy Eby proposed and David Gee seconded that the minutes of the meeting be accepted as a true
and correct record.  Carried.

4. Business arising from 6th Biennial General Meeting
a) 2004 Conference:  Greg Ford informed the committee that an offer had been made by UNE to hold
the 2004 conference as suggested at the 6th Biennial meeting but the timing of the conference was
not possible.  The 7th BGM will now be held at Toowoomba in the week following Easter 2004.  An
enthusiastic conference sub-committee, headed by Greg Ford, is arranging the conference with
assistance from Kerryn Parry-Jones and previous conference organisers.  Some social activities
have already been planned.  There are currently three options for the venue:

1. University of Southern Queensland (on campus accommodation @ $60pp B&B with caravan park
accommodation nearby.  Greg is hoping to be able to negotiate a cheaper on campus rate.  Catering
is available at a reasonable rate.  This is the most probable venue and Greg is attempting to get
sponsorship from the Land Use Study Centre at USQ.
2. An in-town Motel.  Catering is more expensive than USQ option.  Alternative accommodation
would be closer.
3. A church run Conference centre 10km from town.  Close to field activities but limited
accommodation, and not close to other accommodation options.

Lindy Lumsden offered to compile abstracts for the conference.

b) ABS Flying-fox Management Policy:  Elizabeth Hartnell presented a draft policy (attached) for
conservation of flying-foxes.  This paper was adapted from a policy prepared by Elizabeth Hartnell,
Nancy Pallin and Marjorie Beck on behalf of KBCS for the Nature Conservation Council of NSW
(NCC) and which was adopted as policy by NCC.

After discussion it was decided to adopt the draft as guidelines rather than a policy.  Elizabeth
proposed the motion “that these guidelines be put out as a working document for comments by the
membership, to be considered and amended if necessary and be ratified as policy at the next AGM”.
Peggy Eby seconded the motion and it was carried.

It was agreed that the guidelines with executive comments be circulated via the newsletter and the
webserver with a 2 month deadline for comments.

Peggy Eby thanked Elizabeth Hartnell, Nancy Pallin and Marjorie Beck for their work in preparing the
document. Greg Ford seconded this.

c) ABS Subscription rate (Greg Ford):  At the last AGM it was decided to keep subscription rates the
same for 2003, and a motion to raise subscription rates for 2004 by 20% was defeated at the last
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executive meeting held in November 2002, as it was thought that the membership needed to be
involved in any decision to raise subscriptions.

Discussion ensued regarding the case for raising subscriptions.  Greg Richards informed the
committee that at the Lismore conference when idea of forming the ABS was proposed it was
agreed to conduct a questionnaire on appropriate subscription rates circulated in Bat Research
News.  Prospective members were asked would they prefer a $30, $40 or $50 annual full
subscription rate.  The overwhelming response was for $30 which has been the subscription rate
since, except for a $3 increase to cover GST.

Since then inflation has increased by ~ 7%, and an increase to $40 would be appropriate.

Newsletter costs were $2960 last financial year for approximately 320 copies. There was a
suggestion that to reduce costs the newsletter be available via email but most people were not in
favour of this because of the size of the document, that it was less likely to be read if available only
in electronic format, and that it would not have as good an image.  Also, the newsletter attracted
some advertising in the last issue and can be partially self-supporting and therefore the costs of
producing it would not support a case for increasing subscription rates.

Kerryn Parry-Jones raised the issue of Public Liability Insurance.  Through the hard work of Nancy
Pallin, the ABS was able to arrange a very reasonable premium this year, but it is likely that the
premium will be substantially more next year, given the situation with many other organisations.
Bank fees are also a substantial cost.

Members present, including newer members, were generally of the opinion that a subscription
increase for 2004 was justified.  Most new members considered that ABS membership was much
cheaper and offered much more than many other organisation memberships.  There was some
discussion regarding the rates for unemployed/ students and carers, and the general consensus was
that as this rate was a large amount for many of these people that the lower rate would not change
to encourage membership from these valuable persons.  Kerryn Parry-Jones moved that the full
subscription rates for 2004 be raised to $44 inclusive of GST.  David Gee seconded the motion and
the motion was carried.

Greg Ford offered to write an explanation of subscription increases for the next newsletter.

The new membership rates will be:

Australia Elsewhere in
Australasia

Outside
Australasia

Full $44 $40 $50
Student/ unemployed/ retired $22 $20 $30
Institutions $55 $50 $60

d) Letters to the NSW Government:  At the last AGM after much consideration and with some changes,
letters to the NSW government on protection of vulnerable listed flying-foxes from culling etc
(suggested by Kerryn Parry-Jones in absentia) were decided to be written.  However as no decision
had been made as to who should undertake this task, nothing had been done.  Kerryn Parry-Jones
reported that the situation had not changed, and shooting of flying-foxes listed as vulnerable still
continues in NSW. Under the Environment Protection and Biodiversity Conservation Act, individual
farmers can decide if their own individual actions will make a significant impact on the species.  The
impact is not measured on a cumulative effect of all culling throughout the state.  Greg Ford stated
that this should be followed up and that specific people should be allocated to act. Kerryn Parry-
Jones offered to put something together and pass onto the executive for approval.  Greg Ford
moved that Kerryn Parry-Jones prepare letters for the NSW Government and to Environment
Australia and federal Minister for Environment based on motions passed at the AGM in Cairns April
2002.  Kerryn Parry-Jones seconded the motion and it was carried.

e) Other:  There was no other business from the floor.
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5.   Reports from ABS Executive Officers.
a) President:  Report attached.

b) Vice President:  Report attached.

c) 2nd VP:  Kerryn Parry-Jones did not present a report as her duties so far as 2nd Vice president have
not involved any action.  She will be offering assistance with the 2004 conference preparation.

d) Secretary:  No report was presented as Maree Kerr has yet to receive copies of correspondence
etc.  The new secretary thanked the previous secretary, Nicki Markus, for her hard work until her
resignation.
It was agreed that the secretary would keep a record of requests and replies received via the ABS
website.

e) Treasurer:  The Treasurer’s report (attached) was presented by Nancy Pallin on behalf of the
Treasurer, Natasha Schedvin. Peggy Eby moved and Greg Ford seconded that the Treasurer’s
report be accepted. Carried.
There was some discussion on costs and how to reduce some of these especially bank fees.  Peggy
moved that the executive look at expenditure of ABS and identify areas where savings could be
made.  Kyle Armstrong seconded and the motion was carried.

f) Membership Officer:  The membership report (attached) was presented by Lindy Lumsden and
accepted.  Elizabeth Hartnell suggested that membership renewals and application forms should
have a space for donations.  Lindy will re-format the forms.

Greg Richards moved that members unfinancial for more than one year not receive newsletters. Dan
Lunney seconded this and the motion was carried.
It was also agreed to offer two and multi-year subscriptions at conferences.

g) Editor:  Kyle reported that it was decided in the email executive meeting (November 2002) to offer
advertising in the newsletters at the following rates: $220 full page and $110 for half a page.  Kyle
will investigate new and regular advertisers for future newsletters.  Kyle thanked Terry and Lindy for
their support in editing, printing and mail out.

6.   General business
a) ABS Gift fund:  Various forms and a copy of the minutes of the Rockhampton meeting are required

to finalise the setting up of the gift fund.  This will be done as soon as practicable.  After discussion,
it was decided to advertise the gift fund on the web site and in the next newsletter.

b) Involvement with consultants:  Greg Richards moved that ABS assess requests for consultancy on
merit on a case by case basis, but this was not seconded.  Glen Hoye believed that ABS should only
be review process.  There was discussion regarding situations where ABS would like to be involved
in joint consultancy, but the general viewpoint was that in most cases ABS should be involved in the
review process only.  Kerryn Parry-Jones stated that ABS should not be involved as a society to act
as a consultant.  It was pointed out that it is against the constitution for ABS to receive financial
remuneration, and concerns were held regarding public liability for ABS to offer advice to
consultants.  A revised motion was moved that “On principle, ABS as a society would not be involved
with consultants but will be involved in the public review processes”.  Kerryn Parry-Jones seconded
this and the motion was carried.

c) Archivist:  Greg Richards’ discussion paper (attached) was tabled and discussed.  There was
general support for the idea.  Kerryn Parry-Jones was concerned about the amount of work involved
and how to guarantee the condition of items stored.  Greg Richards is approaching CSIRO Wildlife
for storage of papers.  It was suggested that an approach to an institution such as the National
Library should be made and it was agreed that it should be passed onto the executive to discuss and
then brought back to the members.  The Executive would welcome any ideas or offers of an
archivist.

There being no other business, Greg Ford closed the meeting at 6.40 pm.
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AUSTRALASIAN BAT SOCIETY INC.
PO Box 3229
TAMARAMA
NSW 2026

ABN: 75 120 155 626

Financial Annual General Meeting
Held: 4pm-6pm, Saturday 22 February, 2003

Cumberland State Forest, 95 Castle Hill Road, West Pennant Hills NSW 2125

PRESIDENT'S REPORT
Greg Ford

During the past year, the ABS has made significant contributions on major issues of bat conservation,
particularly with regard to flying-foxes.  We have also been very active in the development and
promotion of high standards in the study of bats (the Sydney Anabat workshop that coincides with this
meeting being a prime example).  The year has also seen new developments in our front-line
communications tools, with continued refinement of our web site, including a new domain name, and a
spruced-up newsletter (see Editors report for more detail).  The steady stream of enquiries and
comment received through our web site is testament to our increasing international presence.  This
alone should be good enough reason to congratulate ourselves for raising the profile of bats both
domestically and internationally.

Some highlights - April 2002 to February 2003
• Submissions under the Environment Protection and Biodiversity Conservation Act:

� against the proposed use of electric grids for the control of Spectacled Flying-Foxes
Pteropus conspicillatus in north Queensland (Spec FFs were listed as "Vulnerable" under
the EPBC Act the day we made the above submission).

� in support of a public nomination for the Torresian Flying-fox Pteropus banakrisi to be listed
as Endangered under the EPBC Act (as yet, no word from Environment Australia as to the
outcome of the nomination).

• Guidelines for survey, impact assessment and other bat studies:
� submission to NSW National Parks and Wildlife Service on the bat section of their

Threatened Species Guidelines.
� Environment Australia called for tenders to develop guidelines for EPBC-listed species -

ABS considered supporting a tender but executive decided not to become involved directly
with consultants in the process; rather to offer a source of expert opinion during
development (if requested) and seek input in the review and further development of these
guidelines.

� instigation of the Anabat techniques and standards workshop that is being held in Sydney in
conjunction with this meeting.

• Web site enquires are coming regularly from around the world, either through our on-line form
(often forwarded by Herry - our webmaster - to executive and other members) or direct to
executive email addresses.  I've personally responded to many enquiries, including requests for
general information on Australian bats, species-specific information, bat boxes and bats in house
queries, people seeking contact with Australian researchers and requests for use of photos and
information on our web site.  Enquiries have originated from as far away as the Netherlands,
Britain and France, to South America, south-east Asia and across Australia.

• 2004 Conference to be held in Toowoomba (so I won't have to travel … how's that for Presidential
prerogative?!).  With no other offers forthcoming from potential convenors of the 2004 conference,
the executive committee accepted with gusto my tentative offer to run the show in Toowoomba.
Planning is underway with a small but dedicated conference organising team in southeast Qld,
and although the venue is yet to be finalised, we have some great activities and tours already in
the making.  Keep an eye on your mailbox for updates in the next couple of months.
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I'd like to thank all the members of the ABS executive committee for their support and encouragement
during my first year in this role.  They're a marvellous team of dedicated people, without whom the
Society would struggle to exist.  Together, we've instituted a few changes and refined some of our
processes to improve communication in the group, and this seems to have greatly improved our
effectiveness and ability to act on behalf of the ABS as a whole.  We've had a year of significant
achievements, so congratulations on a job well done execs.

Finally, thanks to you, the members for your ongoing support and commitment to the ABS.  May you all
have a great year; I look forward to hearing of your many batty exploits at the 2004 conference and
General Meeting.

Go batty … it's good for you!

________________    ^V^ ^V^ ^V^    ________________

1ST VICE-PRESIDENT’S REPORT
Greg Richards

As well as general duties in relation to this position, the main task that I have been involved with has
related to the establishment of an ABS Archive, a decision made at the last Executive meeting.
Creation of this facility is seen as being highly important, especially since specialised bat research in
Australia 1 commenced 50 years ago, and important information currently exists in a loose and
disorganised framework.

We are now seeing considerable changes in the conservation status of some bat species, especially as
we also see the results of considerable landscape and environmental changes over the last five
decades.  There are several recent examples where conservation issues (such as flying-fox declines)
could have been resolved easily and with greater confidence if old data on numbers were available.

To reach this goal, a proposal to formally appoint an Archivist and to develop a fixed and electronic
archive will be discussed at the February 2003 Financial Annual General Meeting.
1 Apart from the work of Francis Ratcliffe in the 1920’s

________________    ^V^ ^V^ ^V^    ________________

MEMBERSHIP SECRETARY’S REPORT FOR 2002 FINANCIAL YEAR
Lindy Lumsden

Membership levels showed a slight increase during the 2002 financial year, with 19 new members
joining the society, while others either resigned or dropped off the list after being unfinancial for 2 years.

Despite numerous renewal reminders almost 20% of members failed to pay their subscription.

31 Dec 2001 31 Dec 2002
Financial members – full 221 * 175
Financial members –
    student / retired / unemployed

46

Exchange / life members 8
Subtotal 229

Members unfinancial for 1 year 41 24
Members unfinancial for 2 years 13 30

Total members 275 283
% of members financial 80.4% 80.9%

           * all financial members combined
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AUSTRALASIAN BAT SOCIETY INC.
PO Box 3229
TAMARAMA
NSW 2026

ABN: 75 120 155 626

Financial Annual General Meeting
Held: 4pm-6pm, Saturday 22 February, 2003

Cumberland State Forest, 95 Castle Hill Road, West Pennant Hills NSW 2125
TREASURER’S REPORT
Natasha Schedvin

$ %
Income (of income)
Conference (Cairns) $40,268.70 85%
Membership subscription $7,006.38 15%
ABRN Reprints $60.00 0%
Interest (Cash Management) $179.00 0%
Interest (Cheque) $19.87 0%
Interest (Gift Account) $1.49 0%
Donations (ABS Gift Fund) $2.00 0%
TOTAL INCOME $47,535.44

Expenditure
Conference Expenditure $36,916.38
Newsletter (production & postage) $2,099.60
ABRN Reprint Production
Insurance (public liability) $1,377.27
Executive (ie. webpage production & postbox rental) $552.00
Merchant Fees (Credit Card Facilities) $1,312.65
Bank fees (Cheque) $134.18
Bank fees (Cash Management) $85.00
Incorporation Fees $38.00
Bank fees (Gift) $0.00
TOTAL EXPENDITURE $42,515.08

GST Refunded $1,819.00
GST Paid to ATO $2,719.00

ASSETS AT 31 DECEMBER 2002
ABS Cash Management Trust (Investment) $6,632.74
ABS Cheque Account $9,860.27
ABS Gift Fund (Donations) $1,019.74
TOTAL ASSETS $17,512.75

ASSETS AT 17 FEBRUARY 2003
ABS Cash Management Trust (Investment) $6,667.12
ABS Cheque Account $11,732.07
ABS Gift Fund (Donations) $1,019.74
TOTAL ASSETS $19,418.93

________________    ^V^ ^V^ ^V^    ________________
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Draft Australasian Bat Society (ABS) Policy: Flying-fox
Conservation
Prepared by Elizabeth Hartnell, Nancy Pallin and Marjorie Beck

This Policy is written to provide the ABS Executive with an agreed framework within which they can
advise and recommend on the management of flying-foxes so that they can perform their ecological
roles in Australia.  Members are invited to comment on this draft.  It will be revised (if necessary) and
presented at the next AGM for ratification.  Please send comments to the ABS Secretary, Maree Kerr
(contact details on inside of front cover), within the next 2 months.

These policies are formulated as feasible in light of the information presented at the Royal Zoological
Society of NSW Forum in Sydney 2001 on “Managing the Grey-headed Flying-fox as a Threatened
Species in NSW.”  The references to land management for protection of habitat, camps etc refer to
NSW statutory bodies, but their equivalents exist in the other States.  We hope the policy can be
adapted to apply in all relevant States.

THAT the Australasian Bat Society Inc. adopt the following Policy on Flying-fox Conservation and use it
to guide negotiations with governments, statutory bodies, landholders and the community.

Background
Four species of flying-fox are found on the mainland in Australia:

The Grey-headed Flying-fox Pteropus poliocephalus is listed as a vulnerable species in NSW and
under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act).  It is also found in southern Queensland, and Victoria, with recent reports in South Australia.

The Black Flying-fox Pteropus alecto is listed as Vulnerable in NSW because it occurs only in the
north-east of the State.  It is found in Queensland, Northern Territory and northern Western
Australia.

The Little Red Flying-fox Pteropus scapulatus is highly nomadic.  Little research has been
undertaken on this species and its population status is unknown.  It is widely distributed and
moves between the inland rivers and the coast.

The Spectacled Flying-fox Pteropus conspiculatus is found only in far north Queensland and is
listed as vulnerable under the EPBC Act.

No species of flying-fox are found in Tasmania.

Flying-foxes feed on and provide pollination and seed dispersal services to a significant range of trees
in a variety of ecosystems including rainforests, eucalypt forests and woodlands, heaths and wetlands.

Flying-foxes, especially Grey-headed and Little Red Flying-foxes, are largely nomadic, an adaptation to
the patchy and irregular flowering and fruiting of their diet plants which in turn are adapted to climatic
variability and generally poor soils in Australia.

The State and Commonwealth Scientific Committees identified loss of habitat as the primary cause of
population decline.

Long before a species reaches extinction, a declining population will pass the point where it no longer
contributes successfully to ecosystem processes.  Flying-foxes are synchronous, seasonal breeders,
with only one young born each year.  This low reproductive potential inhibits the recovery from
population declines.  Population modelling indicates that flying-fox populations are at serious risk from
habitat loss, culling on orchards and camp disturbance.
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Therefore ABS confirms that the over-riding principle for flying-fox conservation in Australia is that:
(a) populations must be conserved at levels which are able to maintain these ecological processes
throughout all the ecosystems where they are an integral part and
(b) enable their populations to recover from adverse climatic conditions and periods of food
shortage which can greatly increase abortions, infant mortality and adult deaths.

1. ECOLOGICAL SUSTAINABILITY
The ABS seeks to have effectively implemented the following objectives and guiding principles selected
from the National Strategy for Ecologically Sustainable Development (Council of Australian
Governments, 1992) with respect to flying-fox conservation and management:

• to enhance individual and community well-being and welfare by following a path of economic
development that safeguards the welfare of future generations;

• to provide for equity within and between generations;
• to protect biological diversity and maintain essential ecological process and life-support

systems;
• where there are threats of serious or irreversible environmental damage, lack of full scientific

certainty should not be used as a reason for postponing measures to prevent environmental
degradation.

To that end the ABS:
1.1 supports the listing of the Grey-headed Flying-fox and the Black Flying-fox as vulnerable
species in NSW and Spectacled Flying-foxes in Queensland.
1.2 urges the relevant State and Commonwealth Governments to maintain funding for effective,
scientifically valid monitoring of populations of all species of flying-fox, such as by the synchronised
evening 'flyout counts'.  [This method of assessing population abundance was accepted by both the
Commonwealth and NSW Scientific Committees.]
1.3  urges the NSW Government to implement a Recovery Plan for the Grey-headed Flying-fox
immediately, well before the statutory limit of 2006 as required under the Threatened Species
Conservation Act.
1.4 promotes the conservation of camp sites on both public and private lands which provide for
roosting, including breeding and weaning of flying-foxes.
1.5 promotes the conservation on both public and private lands of native vegetation communities
which provide foraging habitat for flying-foxes.
1.6 supports and encourages the incorporation of locally native flying-fox diet plants into programs
for restoring native vegetation on rural lands within the species known range.
1.7 promotes the conservation of local native flying-fox diet species in urban areas in Local
Environment Plans (LEPs) and in other planning instruments.

2.  CONSERVATION OF CAMPS
Background
Definition of 'flying-fox camp':  A camp is an area of vegetation in which flying-foxes are known to hang
in the canopy during the day.  Camps may contain tens of thousands of animals or none depending on
the abundance of food available in the surrounding area.  As the numbers change in response to food
availability the area of the camp occupied by them decreases or increases.  (This is often mistakenly
viewed as a 'population explosion').  Alternative names for 'camp' are 'roost' or 'colony site'.

Camps may be of a single species or several.  Camps are essential to the health and survival of the
species because they
• are known stop-overs for migrating flying-foxes,
• are locations from which food resources can be accessed,
• provide opportunity for social interactions especially those connected with breeding.
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Land clearing and the expansion of human populations for urban and rural development along the coast
and nearby tablelands have altered historic patterns of camp usage which were mostly in rural areas.
The proximity of people to camps is now causing conflict.  The main complaints are noise, smell, fear of
disease, defecation along flight paths and damage to tree canopies.  Many residents report that they
were unaware of the presence of the camp until they moved in.

This conflict between people and flying-foxes can be avoided or lessened by good planning and
retaining adequate buffer zones around camps.

Weeds, particularly exotic vines and invasive understorey species, prevent the natural regeneration of
roost trees on these sites.  Bush regeneration methods are effective in restoring this habitat and
projects are progressing at a number of flying-fox camps.

Attempts to move camps have not been successful in the past.  Grey-headed flying-foxes are known to
be faithful to sites for over 100 years; if sites are destroyed, the animals move to the ‘next best site’.
Assumptions are made as to why a site is chosen but to date this has not been systematically
researched. Attempts to relocate a camp may not have the desired effect and flying-foxes may move to
an even more inconvenient location eg. attempts to move the camp near Maclean High School resulted
in flying-foxes moving closer to houses.  Therefore the ABS:

2.1 supports the conservation of all known flying-fox camp sites because of their importance in the
survival and recovery of protected and threatened flying-fox species and for the maintenance of
ecosystem processes.
2.2 recommends that the State wildlife agencies maintain and annually update their databases of
currently occupied and historically used flying-fox camps.
2.3 recommends that those camps in national parks or nature reserves are:
a)  identified in management plans;
b)  monitored at the time of the annual assessment of abundance of the species;
c)  protected from disturbance by appropriate management policies and actions; and
d)  the native vegetation regenerated if necessary to maintain the roosting habitat.
2.4 recommends that camps are identified as an environmental asset on Bush Fire Risk
Management Plans (or similar) and are protected from bushfire.
2.5 recommends that the area reserved for each flying-fox camp is of a size sufficient to cater for
periodic increases in the number of flying-foxes due to local flowering events and for recovery of
canopy vegetation.
2.6 recommends that Local Government Areas (LGAs) record the location of flying-fox camps and
give them planning protection in the Local Environment Plans using mechanisms such as
'Environmentally Sensitive Areas', this information being readily available to the public considering
buying land in the vicinity.
2.7 strongly urges that land adjacent to flying-fox camp sites not be sold or developed for residential
areas or schools or used for sports or other activities with large audience participation.
2.8 supports the retention of a buffer zone surrounding each flying-fox camp to avoid the conflict
between people and flying-foxes which is detrimental to communities, Local Councils, NPWS and
flying-foxes.
2.9 recommends that a management plan for each camp and buffer zone be prepared with full
public consultation.
2.10 urges Governments to require that camps on privately-owned rural land are not disturbed and
through the Recovery Planning process for the threatened species, such camps are fully protected.
2.11 urges Governments to devise schemes whereby camp conservation carries a monetary benefit
to the land owner.
2.12 recommends that no further attempts to move flying-fox camps are considered until the current
camp relocation experiment being undertaken at the Melbourne Botanic Gardens has been completed
and assessed.
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2.13 and instead recommends that resources are best used to establish additional roosting habitat on
adjoining land to encourage flying-foxes to roost away from sensitive sites such as residential areas.
2.14 affirms that flying-foxes must not be disturbed during the breeding season, particularly while
females are feeding dependent young.
2.15 recommends that if a new camp is claimed to have formed, then the history of the site should be
fully researched to find out if there was previous occupation.
2.16 encourages and supports the formation of local community groups to work with wildlife agencies
and local government in protecting local camps.
2.17 supports the restoration of habitat at flying-fox camps provided that it is undertaken in
accordance with a management plan which minimises disturbance to the flying-foxes, especially during
the breeding season, and maintains habitat for other fauna and flora.

3.  FLYING-FOXES AND HORTICULTURE
Background
Flying-foxes have been considered a pest species by fruit growers since the beginning of white
settlement of Australia because they eat a wide range of commercial and garden fruit.  The most
favoured method of culling has been shooting, but in recent years other lethal methods have been
reported.  Culling was believed to control local populations.  Orchardists did not understand the
nomadic behaviour of the animals moving between camps to find food resources.

Culling of flying-foxes for fruit crop protection is coincident with the breeding season and dependent
young are left to die in the camp when their mothers do not return to suckle them, resulting in the loss
of two generations.  Many fruit growers have already successfully used netting to exclude fruit pests
including flying-foxes, birds, fruit piercing moths etc.  Licences/permits to cull flying-foxes to protect fruit
crops are issued by wildlife agencies.  Enforcement of these licenses/permits consumes valuable staff
time and the veracity of the required returns from licence holders are suspect.  In southern Australia,
the fruit ripening season coincides with the 'bushfire season' which results in insufficient staff time to
ensure compliance.

The ABS:
3.1 considers that exclusion netting of orchards is the only reliable method of protecting fruit crops
to date.
3.2 considers, in view of the steep decline in the populations of Vulnerable species that lethal
methods of flying-fox control (shooting, electrified wire grids, poisons, entanglement in loose netting) in
commercial orchards and private gardens must be quickly replaced by ecologically sustainable
horticultural practices.
3.3 strongly supports the complete phase out of shooting and other lethal methods of protecting fruit
crops from flying-foxes.
3.4 urges the Government to provide a negotiated industry readjustment package which:
(a)  would allow fruit growers with uneconomic orchards to leave the industry;
(b)  enable viable orchards to be protected by exclusion netting; and
(c)  reviews the basis of eligibility for fruit growers to obtain loans.
3.5 recommends that the banana industry be encouraged to develop and use bunch bags which
prevent flying-foxes from damaging banana bunches.
3.6 supports the use of appropriate netted structures to protect garden fruit trees as an alternative to
single fibre 10mm square nylon throw-over nets in which birds and flying-foxes become entangled with
lethal consequences.
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4. COMMUNITY EDUCATION
The ABS ideally should be the source of reference for accurate information on Australian flying-foxes,
however its financial position precludes it producing and dispersing this material except on its web
page.

The ABS:
4.1 will make strong representation to governments to adequately fund the preparation and wide
distribution of accurate and interesting information on flying-foxes suitable for:
a)   the general public, schools and community groups;
b)  specialised and technical information for fruit growing industries, residents living near camps and
government departments, local councils.
4.2 will assist in the provision of up to date information on flying-foxes for this educational material.
4.3 will provide information on flying-foxes diet plants for Regional Native Vegetation Committees,
Catchment Boards, member groups of Landcare etc., particularly on suitable species to include in their
respective revegetation programs.
4.4 will encourage community environmental groups to assist with flying-fox monitoring programs
and include flying-foxes in bio-diversity surveys.
4.5 will urge Local Governments and State wildlife agencies to educate people to live safely near
flying-fox camps by advising people:
• not to disturb or touch bats (microbats as well as flying-foxes);
• to report injured or sick flying-foxes to the local wildlife care organisation;
• of current NSW Department of Health regulation re infectious diseases.

5. RESEARCH
The ABS affirms that the success of conservation programs for all species of flying-fox and the
ecosystems of which they are an integral part, is dependent on the quality of the information available
to decision makers.  Therefore the ABS:
5.1 encourages funding of research and reporting of findings on all species of flying-fox by the
Commonwealth and by State Governments in their relevant departments and by universities.
5.2 encourages continuing research into the biology, behaviour and diet of flying-foxes.
5.3 encourages continuing research into non-lethal deterrents to protect commercial fruit crops from
flying-fox attack, particularly in those situations where exclusion netting is impractical.
5.4 encourage research into the manufacture and erection of exclusion netting to lower the cost
without loss of efficiency.
5.5 encourage research into “triggers” for the flowering of flying-fox diet trees to allow prediction of
the years when attacks on orchards will be heavy.

6. REDUCING OTHER CAUSES OF MORTALITY
The ABS:
6.1 supports the undergrounding of electricity supply because:
(a)   it will reduce the numbers of flying-foxes electrocuted on electricity cables; and
(b)  it will eliminate the need for severe pruning of trees, many of which are remnants of the native
vegetation providing food resources and bio-linkages through urban and rural areas.
6.2 encourages the retail nursery industry to ban the sale of lethal fine nylon netting and instead
provide information for marketing materials to correctly net garden fruit trees to prevent injuries and
death to flying-foxes and other wildlife.
6.3 where practical, encourages the use of alternatives to barbed-wire to reduce the numbers
(unknown) of flying-foxes which die slowly from being caught on barbed-wire fences in rural areas and
in urban areas where barbed wire is used to protect construction sites.
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A proposal for Archives of the Australasian Bat Society
Greg Richards
Greg Richards and Associates Pty Ltd, PO Box 9, Gungahlin, ACT 2912.  Email:  batmanoz@bigpond.com

Discussion Notes
It has been agreed by the Executive that we should establish a system so that material vital for the
future analysis of bat populations etc can be accessed after researchers have retired or passed on.  If
the ABS was wealthy and could both appoint a permanent position and obtain premises for storage,
then creating ABS Archives would be easy.  However, obtaining any of that would not be a reality, but
with today’s communication technology we may be able to achieve our goal, without actually having a
central point of storage.  Firstly, there are several points to consider:

• Much of the historical material that we need to archive is still in the hands of owners, but in many
cases it will never be used, or is (at the moment) not of enough significance to be used.  There is
a lot of data that one thinks will be written up one day, but history tells us that it never will be.  I
am guilty of this, and have many field records from unique sites, lots of databases etc, and am
one of many.

• A number of people would have “hand-me-downs” from colleagues who have retired or passed
away that, for the moment, are not very useful but could add to larger studies in the future.

• If we were able to get storage premises or were offered archival space, there would be a danger
of being besieged with crates of paper in response, and a permanent archivist would be
overloaded and faced with making many decisions about individual contributions.  I would also
imagine that someone retiring could simply pack up their office and send it in.

• When a colleague passes on, there is also the problem that beneficiaries would not place the
same value on material that they knew nothing about, and it is quite possible that everything
would be thrown out.

Peggy has passed on to me the current scenario where the Royal Zoological Society of NSW is trying
to do the same (establish archives), and they have a number of problems, including access etc.  I have
also had serendipitous discussions with the Sydney Speleological Society, who not only collect data
valuable to bat research, but have much historical material from old cavers.  We also need to consider
forming links or collaborations with the many organisations where our interests overlap.

The solution?  I would like to suggest that we establish a primary archive of material that is still kept by
live colleagues that would be a “virtual” archive.  I would imagine something like a database that is
maintained by a formally appointed ABS archivist, whose task it is to log in the type of material, and its
current source.  This solves the major storage problem.  Current (live) owners would advise their
beneficiaries that upon their death the ABS archivist has to be advised, and material listed in the
database can be retained.  A database could have species and locality codes, plus other info that gives
some relationship and/or level of importance of the data to its expected uses (such as for monitoring
population declines, survey work, etc).  The database would also have links to material held by other
organisations that we have learnt may have value in the future.  We may find out that there may be
some material that is held by other organisations that has such a high potential value for future bat
research that we obtain copies to store ourselves.

This plan means that everyone is storing most of the archival material for us – we just know what it is
and where it is.  We would then only need storage facilities for material from dead people, and I can’t
imagine that this would be much more than a 4 drawer filing cabinet’s worth, and I am prepared to
donate one and store it at fireproof premises (either my own or possible the Australian National Wildlife
Collection at CSIRO Canberra).  This material would also be listed in the database.  People who are (or
have) retired could donate material that they saw as important to this storage space.

I think that if this plan is accepted, then our biggest problem is finding someone who has the time, and
especially the skills, to be the archivist.  I think it would be fun to do, and although there would be an
initial burst of heavy activity, down the track the duties would be relatively light and not that onerous.
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To generate the “virtual” archive from live contributors, I would imagine that we could put a form of
some sort on the website that people could fill in, which then either links directly to the Archivist’s
database, or is output in a form that can be easily imported.  We would probably need to have some
sort of form or paperwork that could be lodged with wills so that when colleagues kark it their
descendants would know who to contact.

It would also be great if we could discuss ways that archival material could be publicised so that people
knew what was in there, or if a special project was running it could be checked to see if any relevant
information was available.

The Archivist would also need to have a way of controlling access, and it would also be important for
the ABS Executive to know who was after archival information.  We need to discuss a way of controlling
access and ensuring that any material used is acknowledged etc, and Peggy has helped by raising
some of the issues experienced by the RZS in this situation.

________________    ^V^ ^V^ ^V^    ________________
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Proceedings of the Australasian Bat Society ANABAT and
Techniques Workshop
Held Saturday 22nd – Sunday 23rd February 2003, Research and Development Division, State
Forests of NSW, Cumberland State Forest, West Pennant Hills, Sydney.
Organisers: Terry Reardon, Lindy Lumsden and Brad Law

The workshop was conducted much like the successful Microbat Forum and Panel Discussion that was
run following the last conference in Cairns (see the Australasian Bat Society Newsletter 18: 43-48).
Speakers were invited to give a short talk to introduce various topics for discussion.  The purpose of the
workshop was to provide a forum for knowledge sharing (especially latest developments), and to work
through some of the problematic issues related to echolocation call survey work.  One of the specific
aims of the workshop was to develop standards for methods and reporting for surveys that use bat call
analysis.  A summary of each talk is provided in this proceedings, along with the notes and resolutions
from the various discussions.  The program was as follows:
Saturday 22nd Feb
9:00 – 9:30 am Registration
9:30 – 9:45 am Terry Reardon:  Welcome, workshop format, introduction and aims.

Participant introductions.
9:45 – 11:00 am Topic:  ANABAT hardware and software – an overview

Chair:  Terry Reardon
Chris Corben:  ANABAT detectors … how they work.

11:00 – 11:30 am Morning tea.
11:30 am – 1:00 pm Topic:  Automated call identification:

Chair:  Brad Law
Matt Gibson and Lindy Lumsden:  the new Anascheme automatic echolocation
call identification software.

1:00 – 2:00 pm Lunch.
2:00 – 3:30 pm Topic:  Identification of calls and related issues (continued)

Chair:  Greg Ford
Brad Law:  The importance of regional keys.
Peter Wilson:  Current statistics for analysing and discriminating calls.
Kyle Armstrong:  Towards objectivity.
Chris Corben:  Recording reference calls.

3:30 – 4:00 am Afternoon tea.
4:00 – 6:00 pm ABS Financial Annual General Meeting.
6:00 pm onwards BBQ.

____________    ^V^ ^V^ ^V^    ____________

Sunday  23rd Feb
9:00 – 10:30 am Topic: Monitoring populations using bat detectors

Chair: Greg Richards
Greg Richards: "How CF Zcaims open up a new world of activity patterns: the
Christmas Island Pipistrelle as a case study".

10:30 – 11:00 am Morning tea.
11:00 am – 12:30 pmTopic: Survey and reporting standards.

Chair:  Dan Lunney and introduced by Terry Reardon
12.30 – 1.30 pm Lunch.
1:30 – 3:30 pm Topic:  Other techniques, issues, research, project sharing.

Chair:  Lindy Lumsden
Rob Gration and Lindy Lumsden: various topics.

3:30 pm Workshop finish.
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How Anabat works
Chris Corben
corben@hoarybat.com

(Includes questions and answers throughout the talk; transcribed from a recording by the Editor)

The nature of sound
Sound might be likened to the ripples on a pond.  There is displacement of molecules in one direction
due to the initial force, and then an overshoot, and the ripples move outward - this is the oscillation
phenomenon.  While ripples on a pond move up and down at the same time as moving outward, sound
moves outward through a series of progressive compressions and relaxations (high and low pressure
zones) - backwards and forwards around a midpoint, a longitudinal wave.  When detected with a
microphone, this signal is represented in an electrical signal.  The frequency of this signal is presented
as the number of cycles per second or in Hertz (Hz, or kHz in the case of bats).  Humans can generally
hear up to 10-15 kHz, although the ability to detect higher frequencies diminishes with age.  The
loudness, amplitude or intensity of the signal is also an important variable.  The period is the time it
takes to go through one oscillation, which is inversely related to frequency (1/F).  The higher the
frequency, the shorter the period.  The physical length between troughs or peaks (it doesn't matter
which; i.e. one oscillation) is the wavelength, expressed as Lambda.  Frequency multiplied by Lambda
is the velocity of the wave.  If a signal encounters an object larger than the wavelength, the wave is
reflected by it; if the object is smaller than the wavelength, it passes over and tends not to be affected
by it.  Between these two stages, the signal behaves as a mixture of the two.  Bat call velocity is c. 350
m/s-1.  For a frequency of 35 kHz, wavelength is 1 cm.  Therefore any object smaller than this will not
be detected.

How the Anabat detects the signal
The microphone on the detector converts the sound oscillations into an electrical signal.  The
microphone is sensitive to the frequencies that bats produce.  The result is an electrical signal that has
oscillations about the mean value.  Frequency is determined by measuring the time between two events
(i.e. where the oscillation crosses the mean value or 'zero-point').  Zero-crossings analysis therefore
determines where the signal crosses the mean value going up or down.  The time interval between
zero-crossings when the signal is going in the same direction is the period.  Period can be used to
calculate the frequency at that point.  The signal is squared off in Anabat, which means that signal
amplitude information is not retained - either the signal is detected or not.  The Anabat also divides the
signal, so for a frequency division ratio of 16, for every 16 cycles of the original, you end up with one
cycle of output, making it audible to humans and able to be recorded on metal tapes.  The output
contains no information on amplitude/loudness of the original bat call.  To construct the graphic output
that is displayed on computer, the zero-crossings are again measured at the divided ratio.  Each point
on the graph corresponds to a transition in the frequency divided signal, and frequency is calculated
given the frequency division ratio and the time interval back to a previous transition.

Q.  What is each dot in the frequency by time graph?

A.  One of the transitions in the output of the bat detector (i.e. the audible signal).  Therefore, two dots
are produced per cycle.  For example, with a division ratio of 1/16 and a bat signal of 48 kHz, the
audible signal will be 3 kHz and there will be a total of 6 dots displayed per millisecond.

Q.  How are harmonics produced?

A.  Real signals are not pure sine waves.  Harmonics are a whole number multiple of a fundamental
frequency.  On the square waves produced by Anabat, what look like harmonics on software that has a
power spectrum display are actually artefacts.  In bats, usually one harmonic carries the majority of
energy in a signal, but in some species it can be spread between two or more (e.g. the fundamental
and the second harmonic).
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Whether Anabat detects harmonics depends on the intensities of the frequencies involved.  The Anabat
detector is less sensitive to lower frequency calls than higher (at the lower end of the scale).  The peak
frequency response of the detector is c. 50 kHz, and response decreases with frequency, so that if
Tadarida australis for example produced calls of similar intensity to those of a Vespadelus, they would
be more difficult to detect.  The reason T. australis is readily detected, despite the reduced sensitivity of
the microphone, is due to both the loudness of the low frequency signals produced by the bat and the
better transmission of low frequency sound through the air compared to higher frequency signals (i.e.
there is less atmospheric attenuation).  Therefore, higher frequency calls are detected at shorter
distances than those at lower frequencies.  Only one harmonic can be detected at a time; which one
depends on a range of factors, but Anabat produces a trace that corresponds to only one of these.
Some bats filter their signals so that most of the emitted energy is present in the second or higher
harmonics, particularly when they are in clutter.  When this happens, in the Anabat trace you would
observe the signal jump into a higher frequency that is a whole number multiple of the original.  The
Anabat detects which signal is loudest at that instant.  This phenomenon can be relatively common in
some species.  For example, in Saccolaimus flaviventris, most of the signal detected by the Anabat is
the second harmonic at c. 20 kHz, but the signal that is audible to humans is the first harmonic at c. 10
kHz.  Occasionally one is heard calling at 30 kHz.

Harmonic structure has been used rarely as a character for bat species identification, but some bats
characteristically produce signals that jump from one harmonic to another.  For example, in the US,
phyllostomids regularly use the 2nd, 3rd or 4th harmonics, also the New Zealand Mystacina (which
apparently has phyllostomid affinities).

Q.  What happens in Chalinolobus gouldii where they oscillate the frequency up and down on
successive (alternate) calls?

A.  These are not harmonics.  There are actually a number of ways a signal can change from one call
to the next.  If the bat turns its head between calls, you will detect one call being louder than another
(i.e. each successive call will have more 'dots' or transitions displayed on the graphic output, or you
may lose the higher frequency part of successive pulses; if the bat is flying past you).  In the case of C.
gouldii, the bat is clearly changing the frequency on successive pulses.  Possible advantages of this
could be a greater target range on the alternate lower frequency pulses, and it might also reduce the
ambiguity between the echoes of one pulse and the next.

Q.  Some habitats contain more 'objects' than others (e.g. forests).  Are signals lost or reflected in these
types of habitat, and could this affect quantitative sampling of bat calls?

A.  Sampling bat activity quantitatively is very complex.  It must be understood that the same volume of
space may not be sampled in different habitats.  The volume of space can be different for a range of
reasons, and therefore comparing bat activity between volumes will produce inaccurate results:

• The bat detector has different response characteristics according to the frequency of the signal.

• The ability to detect a signal is also dependent on the intensity as well as the frequency of a
signal.  In an enclosed space with a lot of clutter, the distance at which a signal of small
wavelength could be detected might be reduced.  For example, if a Vespadelus flew behind a
large tree trunk, one or more of the emitted pulses might not be detected, however all high
intensity pulses of a Tadarida might be detected.

• The shape of the area in which an Anabat can detect a signal is complex, and not cone-shaped.
This area comprises a long frontal lobe, surrounded by a series of smaller lobes.  In theory then, if
a bat flies past a stationary detector, it will go through a series of nulls where the emitted signal
will not be detected.  The size of all of these lobes varies according to frequency.  At higher
frequencies, the lobes are narrower and shorter and there would be a greater number of side
lobes.  The response of the detector would be much reduced to the side and behind the detector
at higher frequencies.  The reduced size of 'detection lobes' at higher frequencies is also a
function of the transmission of signals through air (air transmits lower frequencies further and
better than higher frequencies; inverse square law).
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• In terms of directionality then, the detector is less directional for loud, low frequency signals since
the side lobes are relatively large in proportion to the front lobe.  Therefore it can be very difficult
to determine the part of the surroundings and the volume that are being sampled, especially as it
is different for different bats.

Q.  Presumably the lobe arrangement and size and hence sensitivity of the microphone is dependent
on the inherent limitations of the equipment?

A.  The most important factor that determines the number and size of lobes is the diameter of the
microphone.  Anabat microphones are relatively large and have good directionality.  Smaller
microphones are less directional.  If you place a disc containing a small hole over the microphone,
directionality will increase but range will decrease.  If you place an appropriately-shaped horn over the
microphone, it will increase the 'gain' of the microphone, allowing it to detect signals from further away,
but also making signal detection more directional.  For some purposes this might be useful, and horns
can be made from cardboard.  However, because of atmospheric attenuation, there is a physical upper
limit on the range of a microphone and horn setup.

Q.  Will the waterproofing pipe (as described in ABSN 18: 44; consisting of a bent tube placed over the
Anabat microphone to prevent rain damage) make the detector more directional?

A.  In theory for a pipe of equal diameter, directionality should not be changed, but it would probably
result in the loss of some of the signal.  Comparing activity data between systems (i.e. with and without
pipes) would not be rigorous.

Q.  Would an Anabat facing into a parabolic dish make the detector more or less directional?

A.  Probably more directional, but there would not be much advantage in this type of setup.  A cone is
probably better.  If you wanted to increase detection area, you could point the detector at a convex
surface, but you would probably lose sensitivity, and again, there would probably be very little
advantage to this configuration.  Also it would be difficult to determine how these setups affect the
volume of sampling area.

The implications of sound transmission
Sound transmission is affected by the weather.  As an example, the results of a passive monitoring
study conducted in California in 2002 showed that the number of bats detected over one year fluctuates
markedly, especially over short intervals.  In one particular week, bat activity was recorded as being
extremely low, with large spikes of activity before and after this period.  There was no problem with the
equipment.  Several weather parameters were examined, and it was discovered that periods of very low
activity coincided with dramatic drops in the dew point, which indicated that a mass of dry air was
affecting the area.  Such an occurrence is a widespread, regional effect in this part of the US.  In
summer, the dew point stays relatively high, but drops when dry masses come through the area.  The
dry air corresponds with a greatly enhanced signal transmission, especially at higher frequencies.
Therefore, a relevant question for the study of bat activity is “How much of the variation that is being
observed is actually due to changes in atmospheric attenuation (due to changes in the weather that
affect detection rather than bat activity)?”  In the US, it is frequently reported that detectors have a
better range in winter.  In the same example from California, the volume of space that was being
sampled by the detector was calculated.  At 20 kHz, the sampling volume was profoundly affected by
the dry air masses, up to or exceeding a 4:1 change in the volume of this space.  At higher frequencies,
the sampling volume was obviously smaller, and the effect of weather was even more profound.  These
results highlighted the importance of measuring relative humidity and temperature throughout the
sampling period.

There are three main variables that affect the transmission of sound through the atmosphere: air
pressure, temperature and relative humidity.  Air pressure has a relatively small effect, but mostly with
elevation, which may need to be taken into account.  The calibration of bat detectors is also an
important factor to consider.  Sensitivity between individual units can vary significantly and for a variety
of reasons.  Variation due to battery voltage is generally small, for example when voltage drops from 9
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to 7.5 V, the difference in the amplitude of the signal detected is only c. 2 dB.  If voltage drops further,
the sensitivity of the detector decreases dramatically.  Because of variation between individual units,
you cannot set several detectors to the same number on the sensitivity dial and expect them to have
the same sensitivity.  In one comparison of 15 detectors, the sensitivity was set to be the same, but the
numbers on the sensitivity dials ranged between 4-9 (but most were between 8-9.5).  So if using
several detectors to compare bat activity, you need to make sure that they are all set to be equally
sensitive.

Q.  How can you calibrate several detectors?

A.  A good way is to use the Bat Chirp Board (demonstrated by Rob Gration at this workshop), or any
other ultrasonic device that produces a steady, stable source of ultrasound, but dogtrainers are not
recommended.  Bat Chirp Boards must be used to calibrate detectors over a relatively short distance to
avoid fluctuations in the detection of signals due to wind or other minor air currents that may affect the
signal between the Bat Chirp Board and the detector.  If you set up a detector 5 metres away from a
Bat Chirp Board, you will find that the strength of the signal fluctuates slightly over time.  This
demonstrates that air is not a uniform medium; there are small subtle currents of air that affect the way
sound is transmitted through the air.  This therefore has consequences for calibrating bat detectors.  A
distance of between 0.5 – 1 metre will make calibration easier and more accurate.  This also
demonstrates why sound transmission through a forest that is full of solid obstacles that might be
thought to reduce sound transmission (trees!), might be similar to that across an open area.  The
columns and eddies of air in an open space might have much the same effect as solid objects.

Q.  Is the transducer the main component that affects detector sensitivity?  What would happen if you
changed microphones?

A.  You would have to recalibrate the detector.

There are several other factors that we still do not understand the effect of.  For example, the
polarisation of microphones.  The membranes could build up a charge that could reduce its
effectiveness, especially over a number of hours.  The effect of microphone polarisiation is largely
untested, but preliminary tests showed no such effect.

Q.  How often would detectors need to be calibrated?

A.  The sensitivity dials can be fixed in position by tape once they are calibrated, which should be
sufficient for an extended period of time.

Bat detector sensitivity is just one variable amongst many that might affect a sample of bat activity.  It is
difficult to correct for or take into account them all, and therefore examining fine-scale or subtle patterns
is probably likely to result in error.  Large, dramatic changes are really all that should be examined, but
bearing in mind also the results of the California study already mentioned.  Sources of variation
associated with the equipment might be considered first, and sample sizes must be large enough that
sources of variation might become less of a problem.

There are other situations where variation due to atmospheric conditions could affect measurements of
bat activity.  For example, when the air adjacent to a lake is still, the atmosphere might be relatively dry,
but wind might stir moisture-laden air from over the lake and increase relative humidity at the point of
detection.  This might occur several times in one night, and would affect comparisons of not only that
site with others that are not near lakes, but also comparisons between nights at the same site.

Q.  It was mentioned previously that the peak sensitivity of the Anabat detector is c. 50 kHz.  Is the
sensitivity at points 30 kHz above and below this peak (for example) the same?

A.  No, sensitivity is reduced by a greater amount after the peak than before it.  The detector is
designed to have a relatively flat frequency response up to that point.  Little information on the
sensitivity of the actual microphone is available from the manufacturer.  A flat frequency response
means that you will have a microphone that is also sensitive to background noises such as wind and
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insects.  The Anabat detector is less sensitive to lower frequencies to exclude these sound sources,
however there are microphones available that have an extended and enhanced low frequency
response.  These were designed so that two species of low frequency-emitting (c. 4 and 8 kHz) bats in
the US could be detected.  The low frequency microphone detects approximately six times as many low
frequency bats.  In this case, the benefits of having a greater chance of detecting low frequency bats
must be weighed against the disadvantages of detecting more background noise.  Also, headphones
need to be worn to prevent feedback between the loudspeaker and the microphone.

Q.  Is there variation in ZCAIMS as well?  Do you need to calibrate them?

A.  No, however the sensitivity dial should be set as high as possible, but at a point that gives the
clearest signal.  This does not affect the sensitivity of the bat detector.

Recent developments
The storage ZCAIM:  entirely devoted to passive sampling, replaces the standard ZCAIM and laptop
setup or the tape recorder and delay switch setup in the field.  Data is stored on a compact flashcard.
These have recently become cheaper, and capacities have increased up to 1 GB.  There have been
some problems with cards filling up with spurious noises (please provide feedback if this happens to
you), otherwise they work well and are more convenient and give high quality calls equivalent to those
recorded straight onto the computer.  The unit also allows you to feed in a GPS signal e.g. from a
Garmin 12XL unit.  The GPS unit sends a fix every two seconds which is incorporated into the Anabat
files.  This is convenient if you are walking or driving, and the points are retrievable by the software.
Contact Titley Electronics.

Analook for Windows:  A cutdown version is now available.  Additional features include a module that
allows GPS signals to be incorporated into or extracted from files.  Bat occurrence can then be plotted
using a program such as ArcView.  The AnaScan function in Analook for Windows is a system of
automated identification that uses filters.  You can also manipulate file headers (AnaHead) in this new
version of Analook, for example to correct for inaccurate times derived from a laptop.  File headers can
also be down- and uploaded into Excel.  A locality report can be produced that produces a text file from
which tracks can be plotted.  Newer versions of Analook will be able to be used in real time.

Where’s Terry?  Participants at the Anabat Workshop in Sydney.  A great time had by all.

________________    ^V^ ^V^ ^V^    ________________
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The AnaScheme automated bat call identification system
Matt Gibson1 and Lindy Lumsden2
1Centre for Environmental Management, School of Science and Engineering, University of Ballarat.  PO Box 663,
Ballarat, Vic 3353.  Email: m.gibson@ballarat.edu.au
2Arthur Rylah Institute, NRE & Deakin University, 123 Brown St, Heidelberg, Vic 3084.  Email:
Lindy.Lumsden@nre.vic.gov.au.

Following a brief presentation of AnaScheme at the 2002 ABS conference in Cairns by University of
Ballarat colleague Patrick Prevett, what started as a personal research and programming challenge for
Matt quickly became a serious effort, involving collaboration with bat researchers from several states.

The AnaScheme project started several years ago, at a time when Ballarat honours student, Richard
Adler, was struggling with vast quantities of Anabat data collected from south western New South
Wales.  Matt set about trying to find a way to automate the identification process, which was an ideal
project in which he could combine his programming and wildlife research interests.  Early versions of
the program were difficult to use, and did not work particularly well, but now, after evaluating a range of
alternative approaches, the system is stabilising, and becoming a viable alternative to manual
identification, particularly when thousands of Anabat files must be analysed.  This article summarises
two talks from the Sydney ABS Anabat workshop in February 2003, where Matt presented the design
and operation of AnaScheme, and Lindy described how she has used the system to identify bat calls
from the Northern Plains of Victoria.

Design of the system
One of the key strengths of the AnaScheme system is due to its multi-language design.  AnaScheme is
built using two programming languages, C++ and Python.  The core components of the program,
particularly the user interface, are coded in C++, which is the most widely used programming language
for Microsoft Windows development.  The remainder of the program, including all analytical
components, are coded in Python.  The advantage of this is that the Python code can be easily
modified and expanded as the program evolves.  Also, the keys used to identify calls are created in the
Python language, and this allows AnaScheme users to create their own custom keys which range from
simple keys, using only a very small subset of the Python language, to very complex keys capable of
performing sophisticated calculations.  The multi-language design gives AnaScheme a professional
user interface, and the ability to be easily extended, both by it’s creator and users.

How the system works
At this stage, AnaScheme is a post-processing system, designed to identify calls in the office, rather
than in the field in real-time.  The system is designed to complement the existing Anabat/Analook
software, rather than replace it.  Anabat calls are recorded either onto laptop computers using monitor
mode, or using the new storage ZCAIM units.  Once the Anabat files have been transferred to the
computer on which AnaScheme runs, the user can load a set of files into AnaScheme for batch
processing.  AnaScheme processes files one at a time, using the following series of steps:

• the data points are read from the file;
• the data points are split into a series of pulses (pulse extraction);
• a range of parameters are calculated for each pulse, using a pulse modelling approach;
• each pulse is identified to species or species complex level, or tagged as unknown using a user

specified key; and
• the file is identified, based on the identification of the individual pulses, subject to a range of

configurable confidence settings.

Pulse extraction and modelling
One of the major ongoing challenges in the AnaScheme project has been extracting clean,
representative pulses from Anabat files.  When experienced Anabat users examine Anabat files, they
can very quickly determine which of the data points are part of bat pulses, ignoring those ‘noisy’ data
points and points from unrepresentative pulses.  Dumb computers find this much harder, as they can’t
learn, and all their abilities must be pre-programmed.  In the case of pulse extraction, the challenge is
‘how can we clean the data without loosing too much meaningful information?’

mailto:Lindy.Lumsden@nre.vic.gov.au
mailto:m.gibson@ballarat.edu.au
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AnaScheme uses a range of techniques to extract clean pulses from noisy data.  The most important of
these is pulse modelling, based on the approach developed by Simon Jolly in his Analyze software
(Jolly 1998).  AnaScheme uses regression analysis to fit data points to simple mathematical models.
The model equation is: y = axb+c, where y is frequency, a is a measure of slope, x is time, b is a
curvature value and c is the frequency at the end of the pulse (ie. the intercept).  Pulses that conform to
the model — based on a user specified model quality threshold — are preserved, and all other pulses
are ignored.  An additional advantage of the pulse modelling approach is that the terms in the model (a,
b & c), particularly curvature (b), are useful for identification.  The pulses of most Australian bats fit this
model remarkably well, although Rhinolophus megaphyllus is proving difficult.  Below are examples of
how the models fit pulses of three Victorian species.

Once the pulses have been extracted to the program’s satisfaction, AnaScheme calculates a range of
parameters for each pulse.  The most useful parameters for identification are model_frequency (the c
parameter in the pulse model), model_curvature (b), duration, model_slope (a), model_start_slope and
model_end_slope.  These variables, and a range of other parameters, can be used in the keys to
identify pulses to species or species complex level.

Chalinolobus gouldii
Curvature (b) = 5.0

Mormopterus sp. (long penis)
Curvature (b) = 3.5

Tadarida australis
Curvature (b) = 1.0

Development of a key for the Northern Plains of Victoria
A key was developed for a discrete geographic area within Victoria, rather than attempting to cover the
whole state at once.  This was done for two reasons.  First, this restricted the suite of species that
needed to be included and hence reduced the number of species with overlapping call parameters.  In
Victoria, due to many years of broad-scale surveys, we have good knowledge of the distribution of all
species, and so could be confident of the species composition in each area.  The second reason was
due to intra-specific geographic variation in calls.  For example, in southern Victoria Vespadelus regulus
calls at a frequency of 39-47 kHz (Duffy et al., 2000).  In northern Victoria it’s calls are 51-57 kHz (also
see Law et al. 2002), and the frequency range of V. vulturnus and V. darlingtoni are much greater than
further south, appearing to fill the gap left behind by the absence of V. regulus in the 40-50 kHz range.

A reference library was compiled for the 12 species known from the area, using only good quality
search phase reference calls.  A total of 2296 pulses from 106 call sequences were used to develop the
key.  Where possible, more than 200 pulses were incorporated for each species.  Parameters were
extracted for each pulse using AnaScheme.

Two methods were used to construct the key.  The first involved searching for consistent diagnostic
differences using combinations of parameters, by sorting the parameters in Excel.  A decision tree was
then created, with an example of a series of key steps (Python expressions) below.

if within(model_frequency, 30.61, 31.30):
if model_curvature > 3.9:

return 'Chalinolobus gouldii '
if model_curvature < 3.9:

if model_start_slope < -6.5:
return 'Mormopterus lp'

if model_start_slope > -0.75:
return 'Mormopterus sp2'

---
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The second approach used Discriminant Function Analysis (DFA) for two groups of species for which
pulse parameters overlapped extensively.  The discriminant function was plotted and clusters of pulses
were delineated for each species, where there was no overlap with other species.  Key steps
incorporated the weighting for each variable, based on the raw coefficients for canonical variables, and
the range in values for each root.

Where possible identifications were made to species level, with the exception of Nyctophilus spp. which
could not be reliably distinguished and were therefore identified to genus level only.  For all other
species at least some pulses could be positively distinguished.  For many species, however, some call
parameters overlapped completely and individual species could not be distinguished – these pulses
were identified as species complexes.

Testing of the key
The key was tested on the reference call library.  This included calls that were used to develop the key,
plus additional reference calls for some species.  The key continued to be refined until no reference
calls were incorrectly identified and as high a proportion as possible were positively identified.  The
remainder were identified as species complexes or recorded as ‘unknowns’.  The proportion of
reference calls that could be correctly identified varied between the species depending on the extent of
overlap in pulse parameters with other species.  All reference calls could be identified for some species
(e.g. Tadarida australis, Mormopterus sp. eastern), whereas identification rates were less than 40% for
others (Chalinolobus gouldii, Scotorepens balstoni, Vespadelus darlingtoni).  These percentages can
be used as an index of 'identifiability' of each species.

The key was also checked against 1000 unknown calls that had been manually identified.
Approximately 25% were identified to species level using AnaScheme.  This was approximately half the
number that were identified manually.  This is due largely to the conservative approach taken which
attempted to eliminate incorrect identifications.

The main cause for Anascheme not identifying calls was because of short call sequences.  We have set
the program such that a minimum of five good quality pulses per sequence are required before an
identification is attempted, and many sequences had less than this.  These sequences could
sometimes be identified manually if from a distinct species, resulting in the higher manual identification
rate.  For call sequences that were of a longer duration, sometimes the eye can make distinctions that
the software, at present, cannot, for example the alternating pulses of C. gouldii, or where there is
variation within the one sequence, such as due to a feeding buzz or when there are two species
present.  In addition to these factors, there is still extensive overlap in call parameters of some species
which defy identification both manually and by AnaScheme.

The main advantage of Anascheme is the huge time-saving.  It can identify approximately 250 calls per
minute, which means that a large number of calls can be processed very quickly.  For example 30,000
calls that were collected from the Northern Plains were identified in only 2 days!  The other key
advantage is that it is consistent and objective in its analysis.

Future developments
AnaScheme is a work-in-progress.  Several collaborators are developing regional keys for their interest
areas, and work continues on improving the pulse extraction, investigating the potential for new pulse
parameters and new identification methods, and overcoming some of the limitations of the system.  The
name of the system is also likely to change, as the system now uses ‘Python’ as the extension
language, rather than ‘Scheme’.
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Q.  How do the DFA and the decision tree compare?

A.  The decision tree appeared better in terms of the percentage of sequences identified, but the
addition of the DFA increased the return of species identifications.

Q.  What feeling did your comparisons give you about the size of the reference set?

A.  The more reference calls, the better!  More than 15 good reference calls may be needed to reveal
the full variability of a species (Duffy et al., 2000).  To maximise the quality, reference calls need to be
recorded directly to computer rather than tape.

C.  For selecting good quality pulses, programs like 'Delta' and the newer 'Lucid' might be good for
automatic construction of keys.

R.  Automatic key generation programs may produce decision trees that can correctly identify all
reference pulses, but the decision trees may be unnecessarily complex and difficult to interpret, and
may not work very well on new (unknown) bat calls.  We feel that the way we have developed the key
has given us a good understanding of what the key is doing, and how well the key is performing.

C.  The rectangular boxes used to delineate the clusters of parameters in the DFA could perhaps be
replaced by confidence ellipses.

C.  If the bat is flying in clutter, identification success could be reduced.

________________    ^V^ ^V^ ^V^    ________________

The need for regionally-based keys for bat call identification
Brad Law
Research and Development Division, State Forests of New South Wales, PO Box 100, Beecroft NSW 2119.
Email:  bradl@sf.nsw.gov.au

The information contained in this talk is mostly available in Law et al. (2002).  Some of the main points
are summarised below.

Keys for bat call identification must take into account the extent of geographic variation in bat calls.
Regional keys such as Reinhold et al. (2001a) for SE Queensland/NE NSW have been produced, but
this is a broad region.  It is still not very clear how the boundaries of regions should be defined,
although they should be based on the extent of geographic variation in calls.  Unfortunately, there is
little published information available on call variation, despite anecdotal accounts.

The Australian literature does not provide strong evidence for geographic variation in bat calls.  Two
species, Miniopterus schreibersii and Chalinolobus gouldii, have consistent calls across their range
except where there are taxonomic changes (Conole 2000; Reinhold et al. 2001b).

When measuring variation in calls, the effect of the foraging environment (i.e. amount of clutter) is an
important factor that should be considered (e.g. O'Farrell et al. 2000).

Strong evidence is presented to illustrate geographic variation in the calls of Vespadelus species in
NSW and Queensland and that this variation must be considered when constructing keys.

Maps of call variation were presented for five species based on 350 reference call sequences.  Each
species displayed different patterns of call variation, with two having little or no variation (V. pumilus
and V. troughtoni), one showing subtle changes over its range (V. darlingtoni) and a further two
displaying dramatic frequency shifts (V. regulus and V. vulturnus).
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Natural landscape features were not always useful for delimiting barriers to account for variation.

Recent field work on V. regulus identified close juxtaposition of different call types in the Albury region,
suggesting sharp boundaries between regions, rather than the situation of a gradation between areas.
The issue of mixing between call types needs to be resolved and the overlap zones examined.

There are several possible explanations for geographic variation in bat calls:
• cryptic species;
• change in call frequency with morphology;
• changes in species assemblages;
• prey availability/ dietary differences; and
• interactions between above.

Conclusions
• need regionally based keys for bat call identification.

Need to carefully consider:
• where regions should be located;
• where regional boundaries should be drawn; and
• the extent of geographic variation in other bat species.
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Statistical approaches to the classification of Anabat-recorded bat
calls: An overview and some new ideas
Peter Wilson
peterbat@tpg.com.au

Background
One downside to the increased use of the Anabat system has been the development of the
“identification bottleneck”.  For every hour of field recording, at least double that time must be spent
replaying tapes, or scanning through megabytes of files, to find good quality calls to make species
identifications.  More recently, automated systems have been developed to help speed the identification
process.  But this raises a number of questions, many of which will no doubt be addressed at this
workshop.
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In the present very brief note, I will attempt three things.  First, I will give an overview of the key
statistical issues in extracting useful or meaningful call characteristics.  Second, I will provide an outline
of the usual multivariate statistical methods for call classification and species identification.  Finally, I
will introduce some new twists in multivariate statistics that appear to have some utility for bat call
classification and species identification.

Call attributes or characteristics
There are many possible attributes or characteristics that may be measured from both the original calls
or Anabat-transformed calls.  Two important examples of the extraction of call attributes from original
ultrasonic calls are Woodside and Taylor (1985) and Fullard et al. (1991).  There are many examples of
call attributes extracted from Anabat-transformed calls.  Two key problems are (a) finding attributes that
may be measured easily, accurately, precisely and with minimum bias, and (b) finding attributes that
differ between species, genders, or locations depending on the question being addressed.

Multivariate statistics
Features and advantages
Very rarely in the real world can biological entities (i.e. a bat species) or phenomenon (i.e. a bat call) be
adequately described by a single measure or attribute.  Therefore, considering one attribute at a time
using univariate statistics is likely to lead to serious errors when attempting to understand patterns of
variation.  Over 75 years ago, biologists and statisticians recognised the inherent multivariate nature of
the real world and began developing a wide range of multivariate statistical methods that take into
account correlations or inter-relationships between variables.

A significant limitation of multivariate methods is that in their standard form, many methods require
reasonable compliance with some restrictive assumptions about the underlying statistical distribution of
each variable.  The most important, and often the most difficult to meet with real data, is the
requirement of multivariate normality. Multivariate normality is often found to be the exception rather
than the rule in biological and, in particular, in ecological data.

Parametric and non-parametric approaches
Traditional multivariate methods are based on assumed multivariate normality.  They are known as
parametric methods because there application involves estimating the parameters of a predefined
model of the distribution of variables.

Two approaches can be adopted to cope with data that depart markedly from multivariate normality.
The first is to attempt transforming the data to normality.  This is often successful and any statistics
textbook provides extensive guidance on transformation methods (see for example Sokal and Rohlf
1995; Zar 1998; Quinn and Keough 2002).

An entirely different approach is to re-formulate statistical methods to remove the normality
requirement. This class of statistical methods are known as non-parametric methods because they do
not require the data to conform to a predefined distribution.  They do require however that the data in
each sample have the same distribution, whatever it might be, so they are not, as some infer,
completely free of restrictive assumptions.

Many univariate and multivariate methods exhibit some degree of “robustness”.  That is, they show an
ability to produce valid test results even when there is some degree of departure from the basic
assumptions upon which the method is based.  The degree of robustness varies from one method to
the next.  Parametric methods generally produce the most sensitive and statistically powerful tests, and
should be considered first.  However, before they are applied you should always explore the nature of
the data you are analysing.  If reasonable compliance to normality and other assumptions cannot be
obtained using transformations, then non-parametric methods can be considered.
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Key Statistical Methods for Classification and Identification
Discriminant Function Analysis (DFA) or Canonical Variates Analysis (CVA)
DFA or CVA (the terms are essentially interchangeable) allows us to test distinctness or “correctness”
of existing or pre-defined groups (Manly 1994; Everitt and Dunn 2001; Quinn and Keough 2002).  It
works by finding combinations of variables (in our case, call attributes) that best separates or
discriminates our pre-defined groups.  This is probably the most frequently used approach in bat
species identification.  As far as I can tell it was first applied to bat call identification by Woodside and
Taylor (1985), but its application in bioacoustic studies of bird song goes back further (e.g. Sparling and
Williams 1978; Martindale 1980).

DFA can be used to identify important discriminating attributes so that we can use a smaller set of
variables with confidence. That is, the method helps us identify redundant variables or call attributes.
However, the elimination of redundant variables must be done on a data set by data set basis.  Also,
we do not need to scale data or standardise means and variances of each variable before we apply
DFA.

Once DFA has been applied to a particular data set, the method produces a set of discriminant
functions that can be used to allocate a new unknown bat call to existing groups.  DFA programs in fact
report the probability of group membership.  If we need to add a new species to the discrimination
problem, or we need to add data from new specimens to improve the representativeness of the data
set, then DFA is very easily run again and again to update the DFAs and improve the identification of
new unknown calls.

The power of the discrimination functions for a particular data set is closely matched to the quality of the
data used to derive them.  A very valuable approach for ensuring that this “training” is going to produce
accurate identifications is to split the existing data into two parts.  One part is used to derive
discriminant functions, and these functions are applied to data in the other part.  If the species are
correctly identified in the withheld part, then we can have confidence in the discriminant functions.
Making sure that the training data set is representative enough requires a bit of judgement and trial and
error testing.

There is a number of “flavours” of DFA (Manly 1994; Everitt and Dunn 2001).  The most common is
linear DFA implemented in many statistical packages.  Strictly speaking, this can only be applied to
data when the variation in each pre-defined group (i.e. each species) is the same, and the data are
reasonably close to a multivariate normal distribution.  Most users of linear DFA appear to simply throw
the data into the analysis without checking for these conditions.  If variation in each pre-defined group is
not the same, then the most powerful form of DFA is quadratic DFA.  Fortunately, these two forms of
DFA are fairly robust.

Although not very widely available, a non-parametric form of DFA known as known as kernel-based and
adaptive kernel-based DFA can produce very accurate discrimination for data that departs greatly from
multivariate normality (Silverman 1986; Everitt and Dunn 2001).  This type of DFA deserves serious
consideration for bat identification.

Very recently, an entirely new way of performing linear DFA has been developed.  This method uses a
matrix of multivariate distances calculated between each sample using the list of call attributes.  By a
series of mathematical manipulations, this matrix of differences or distances can be used to perform
multivariate analysis of variance (MANOVA) or DFA (Anderson 2001, 2002; Quinn and Keough 2002).
The results are comparable to standard parametric DFA. Free software is available to do this type of
DFA.  This method frees a number of the constraints imposed on linear and quadratic DFA.  These new
methods can be used with any type of data and mix of data types, and produce results that are in the
same format as the equivalent parametric approach.  However, a major issue in their application is
choosing the distance measure.  Different distance measures will emphasise different aspects of the
raw data and can produce rather different results.  Choosing the best distance measure for a given
problem is an important issue when using these methods (Anderson 2001, 2002).



The Australasian Bat Society Newsletter, Number 20, April 2003

- 31 -

Two vitally important things about using all forms of DFA are (a) the pre-processing of data to extract
call attributes is extremely important, and (b) the classification accuracy achieved is closely related to
the representativeness of the training data set.

Comparing the results of human and automated identification
The need to objectively measure the degree of agreement, concordance or match between two
classification methods has arisen a number of times in the past few decades in fields as diverse as
psychology, and remote sensing and GIS.  Automated classification of remote sensing images has a
long history and is perhaps the most valuable area of study from which to borrow measures of
agreement between human and automated bat call identification methods.

The most widely applied measure in remote sensing and GIS is Cohen’s Kappa.  This has been shown
to be robust and reliable in a wide range of tasks in GIS and remote sensing, particularly when
comparing mapping results produced by humans versus those generated by automated interpretation
of remote sensing images (Congalton and Green 1998).

Spp1 Spp2 Spp3 Spp4 Total
Spp1 23 9 5 6 43
Spp2 1 15 2 1 19
Spp3 8 6 32 6 52
Spp4 3 4 5 26 38
Total 35 34 44 39 152

The diagonal values show the number of identifications for each species where both methods agree.
For example, the table shows that 23 calls where identified as Spp1 by both methods.  That is, the two
methods agree on 23 Spp1 identifications.  The off-diagonal counts show the identifications where the
two methods disagree.  For example, Method 2 identified 8 calls as belonging to Spp3, but Method 1
identified the same calls as Spp1.

The overall accuracy of Method 2, or the overall degree of agreement between the two methods is
calculated as follows:

Overall agreement = DiagSum/GrandTotal
where:

DiagSum = the sum of the diagonal elements in the error matrix
GrandTotal = the sum of all cells in the error matrix.

For the hypothetical error matrix above, we have:
DiagSum = 23+15+32+26 = 96 and GrandTotal = 152

and therefore, Overall Agreement = 63.15%

Overall Agreement suffers from on important drawback – it does not account for the probability of
chance agreement between the methods.  The Kappa statistic was developed to take this into account
and so give a better indication of the true level of agreement.  The formula for Kappa is as follows:

Kappa = [GrandTotal*DiagSum - Sum(RowTotali * ColTotali)]/[GrandTotal*GrandTotal –
Sum(RowTotali * ColTotali)]

where: RowTotali = sum of values across the row for species i; ColTotali = sum of values down the
column for species i; and DiagSum and GrandTotal are as previously defined.

For the hypothetical example error matrix, Kappa = 50.46%, a considerable drop from the 63.15%
agreement indicated by the unadjusted Overall Agreement value.

Method 1 (Human or Reference)

Method 2
(Automated)
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For large sample sizes, a variance value can be calculated for Kappa and 95% confidence interval
calculated using methods in standard statistics textbooks for a normally distributed variable.  This is
possible for large sample sizes because κ is asymptotically normally distributed.

The calculation of Kappa is not particularly onerous once the required information is assembled into a
table like the one shown above.  However, some care is required to correctly count each of the
categories represented by each cell in the table.

Some concluding thoughts
I suggest that automated processing of Anabat files is the way forward particularly as resource
management agencies are commissioning more bioregional surveys, and the new Zcaim technology
allows 24 hr remote recording.

However, like any analytical method there are pros and cons, assumptions and limitations to automated
call identification.  As I see it these include: the need to constantly update and recalibrate reference call
collections, keys and discriminant functions, etc. that form the basis of automated identification
systems.

Some recent developments in multivariate statistics may provide further opportunities to develop robust
and reliable automated ID systems.

How good does automated call ID have to be to be acceptable?  This is a critical issue that we must
address soon so that we, and those we supply identification services to, have some sense that the
automated methods have been rigorously tested.

More important however than the nitty gritty of statistical methods and their relative merits, is
developing robust, generalised software and straightforward procedures or protocols for its application.
I think that only when these things are in place will the full potential of automated call ID be realised.
Only when it is a routine thing to grab a set of reference calls for, say, a new geographical region, run
them through a standardised system to “train” the identification software, and then apply it to inventory
and monitoring, will its full potential be realised.

Finally, always remember that statistics is just a tool for helping we sensorily challenged humans find
patterns and uniqueness in a noisy, cluttered world.  Statistics does not dictate what is biologically or
ecologically important, but it can assist our decision-making.
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Towards Objectivity
Kyle Armstrong
Biota Environmental Sciences Pty Ltd, FF2/186 Scarborough Beach Road, Mt Hawthorn WA 6016.  Email:  kyle@biota.net.au

Four methods that provide quick and objective identification of bat species were described.  It is
intended that a more detailed version of this talk will be published soon.  All methods rely on linear
discriminant function analysis at some stage of the process, and I used data generously provided by N.
McKenzie to illustrate the methods (see McKenzie and Muir 2000).  Two of these methods can be
integrated with the new software program ‘AnaScheme’.  These rely on keys in Anascheme to
determine whether a point falls within the intra-specific call variation of various species.  One method is
simply the classification of new cases using this discriminant function analysis.  The final method relies
on an small executable that determines if a point falls inside a polygon in two dimensional space, and is
freely available from the author.  All methods rely on a comprehensive set of reference calls that
consider the full range of variation exhibited by a species in a particular geographic area.  The
advantages and limitations of each method were described.

Method 1: Add a key to 'Anascheme'
The objective of this method is to determine whether a point falls within or outside a polygon, where the
point represents a new case (with values obtained from the discriminant functions) and the polygon the
intraspecific variation in call parameters for a species (as illustrated in a two dimensional scatterplot).
Each species polygon is re-interpreted as a series of lines.  For a given test x-value, the test y-value will
be either above (y>mx+b) or below (y<mx+b) each line representing the boundary of a polygon.  If the
point falls inside the polygon, the case can be identified as a particular species.  A key can be written in
AnaScheme to perform these tasks.

Method 2: An executable to determine if a point lies within a polygon
The objective of this method is also to determine whether a point falls within or outside a polygon
representing each species.  A simple executable program ('Batshape.exe'; freeware available from the
author upon request) that runs under Microsoft Windows was developed from source code (ptinpoly.c)
available from Rowlingson and Diggle (1991) to do this.
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Method 3: Classifying new cases using linear Discriminant Function Analysis
The objective of this method is to determine probabilities of group membership.  This method was
previously described by Jolly (1998).  After reference data is collected, echolocation call variables are
extracted from pulses using software such as Analook or Analyze for Windows, and a Discriminant
Function Analysis is performed.  New cases can be classified using the values derived from the
reference dataset.  The software program SPSS (SPSS 1999) for example does this using the SELECT
command (using SPSS syntax).

Method 4: Using confidence ellipses instead of polygons
This method is an alternative to the calculation of a species polygon as described in Method 1.  The
objective of this method is to calculate a confidence region in two dimensions approximated by an
ellipse.  The equation of a 95% confidence ellipse is determined from reference data, then incorporated
into a key that can be used in AnaScheme.
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Collecting reference data
Chris Corben
corben@hoarybat.com

(transcribed from a recording by the Editor)
The reliability of the reference set is of the utmost importance.  It must also be remembered that a
released animal is not a wild animal and that 'reference calls' collected from a recently released bat
may look different to those of bats in other situations.  Comparing survey data and reference calls is
comparing two different things.  Furthermore, different observers can end up with different reference
sets.  Also you do not need to include all the calls collected, just the good ones.  It is important to cover
the full range of situations a bat might be exposed to so that a more complete reference set can be
collected.  For example, a species of North American bat was recorded emitting 'uncharacteristic' calls
in a foggy situation, which occurred on just one night in the whole study period.  Knowledge of what the
bat is doing when you collect the call is also very important.  For example bats in clutter and bats at the
entrances of mines and caves can give very different calls.  This information is important to record.
Light tagging observations can be useful in this regard, so that you can see what the bats are doing
when they call a particular way.  How many reference calls to collect? - as many as possible.

A statistical approach could help work out the proportion of each species in a sample.  For example if
two species were present within a certain frequency band there should be a double-peaked distribution
of call parameters.  The proportion of each would give you an idea of the ‘mix’ present.
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Anabat call detectors: Positives and problems in the analysis of
data produced for environmental impact studies from CF-Zcaim
systems
Greg Richards
Greg Richards and Associates Pty Ltd, PO Box 9, Gungahlin, ACT 2912.  Email:  batmanoz@bigpond.com

Introduction
The progression of bat call detection studies in Australia since their introduction in the early 1980’s has
been quite dramatic.  We have advanced from looking at a small oscilloscope screen in the bush with
just a few seconds to make an identification, to the new Anabat CF-Zcaim storage systems that work
automatically whilst we sleep and allow us to analyse calls in the comfort of an office.

This progress has also introduced some complications.  In the early “oscilloscope” days all that one
could expect was to obtain species presence data, and considering what we know now, the strike rate
of good identifications was probably quite low.  Nowadays though, we have call files labelled with the
date and time, down to a second, and much more data to play with and interpret.  With laptop systems
and automated CF-Zcaims we have a new world in the night opened up for us, and with new survey
guidelines that require multiple-night detecting, we also have some complications in analysis of
variations in community structure and call abundance from night to night.

This paper presents several case studies from environmental impact studies that illustrate the types of
data that are available for analysis and interpretation, and also provides some case studies where data
analysis may be difficult.

Case study 1:  The Christmas Island Pipistrelle
Christmas Island has two bat species, one from each suborder.  The Christmas Island Pipistrelle
(Pipistrellus murrayi) is known to favour foraging in secondary regrowth that remain after clearing of
rainforest after phosphate mining many years ago, but it favours rainforest for its roost sites (L.
Lumsden, unpublished).

During a study in 2002, five CF-Zcaims and five delay-switch controlled detectors were used for entire
nights.  Data analysis involved sorting calls into 10 minute time blocks from the CF-Zcaims.  The
number of calls per block was coded and plotted.  Patterns were not immediately obvious, but several
peaks and troughs in activity patterns could be discerned.  When the data was separated by habitat,
regrowth sites had activity over the whole night, and rainforest sites had two bursts of activity.  It was
concluded that Pipistrelles were roosting in the rainforest and not foraging there, and preferred the
regrowth vegetation associated with mining, commuting to feeding areas along rainforest tracks.

It seems essential in environmental impact studies to look closely at how a bat community is behaving
through the night.  We have learnt in the last few years that it is essential to detect at sampling sites for
the entire night, primarily to obtain records of rare or threatened species, but it now also seems
important to look at sampling site activity to put a community’s usage of a study area into perspective.

Perhaps in future EIS studies bat call data for the first hour of the night should be analysed separately
from the rest of the data, which may help to separate commuting bats from those that are foraging.

Case study 2:  Coal mine – Hunter Valley, NSW.
The conclusions from the case study above, which involved a single species, are reinforced by a study
of a community during an EIS study that involved multi-species data.  The study area was primarily an
agricultural landscape that abutted the sandstone escarpment of an adjacent national park.  A number
of cave-dwelling species were recorded in the project area, but there were no caves there, indicating
that part of the bat community commuted from elsewhere (presumably the sandstone cliffs).

Sampling of the bat community was stratified on a number of forested habitats, plus open pastures and
several water points (swamps, creeks, stock dams).  There were replicates in each bat habitat type.
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Call data from the watered sites was far in excess of the data from vegetated sites, initially indicating
that this may have been a preferred habitat.

However, when the data was analysed by time periods it was revealed that the bat community only
used the watered sites for the early part of the night.  By about an hour after dusk no more calls were
recorded, or at least very few.  This indicated that the watered sites had quite a different usage to
vegetated sites, and they were analysed separately.  This then led to further analyses that focussed
upon forested sites, revealing that some vegetation types were far more important than others.

Unless activity patterns had been analysed, the abundance of data from the watered sites would have
overwhelmed the forest data, and clouded some essential interpretations.  The outcome was that
species-rich sites were retained, and for long-term conservation it would be valuable that any
rehabilitation work focussed on the best forest type, but also include many more water points.

Case study 3.  Gold mine – Orange, NSW.
New guidelines proposed for bat fauna assessments are likely to include multiple nights of call
detection at individual sampling sites, to ensure that “one night snapshots” do not miss the recording of
threatened species that may irregularly use an area.  One reason for occasional site usage may be that
some species have several roosts in a local area.  The Anabat CF-Zcaim detectors can operate for
considerable periods of time, and are an ideal way to meet guideline requirements.

However, having now seen the variation in site usage over a number of nights, we have extensive
amounts of data from which to interpret the “value” to a local bat fauna of a particular sampling site, and
different ways of comparing one site (or habitat) with others.

In this case study, a number of sites showed extensive variation in the total call count when two nights
data was compared.  On one night there was three times the number of calls than on the other.  (Data
from other projects undertaken since this talk was presented show a similar pattern.)  Further, the first
night showed a peak in activity in the middle of the night, opposite to a trough in the middle of the
second night.

Apart from species identifications, there are three sets of activity data that can be extracted from
multiple night sampling: total call counts, the average number of calls each night, and the maximal calls
obtained from each species on any one of those nights.  The latter does not make sense (ecologically)
because the figures may be higher than the site’s “bat carrying capacity” on any particular night.  The
total calls are also meaningless to some extent, primarily because when separate studies are compared
there will be variable numbers of nights.  It would seem that the “average site usage” (with variance)
would be the most valid data to produce and publish, especially so that different studies can be
compared.

Notes from contributors to the discussion period (transcribed from a recording by the Editor)
• “Sampling for bats needs to be conducted over the entire night, not just for studies of activity

patterns, but because at a particular site bats will be present at different times according to the
characteristics of the sites, and probably a range of other factors such as weather.  As a
comparison, bird observation data is very variable, especially due to factors such as weather.
Bats appear to be very similar.”

• “The survey needs to be focussed according to the type of job.  Other supplementary information
needs to be obtained, such as where they are roosting, identification of habitat trees.”

• “Four nights is very short considering that there can be significant variation in usage patterns over
a year.  Short snapshot surveys for a habitat assessment will provide information on whether bats
use a particular site, but not to what extent.  Some idea of the quality of the habitat might be
interpreted from the data.  Therefore, determining the value of a habitat from a small amount of
data is difficult, and is perhaps an unreasonable ask in the first place.”
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• “Habitat assessments for other animals such as geckoes are regularly made on the basis of a
small number of records.  It might therefore be asked if the collection of thousands of bat calls via
a number of bat detectors is over-collecting.”

• “Some surveys are only interested in determining whether certain threatened or rare species are
present.  For this task, a large number of calls are not needed to confirm the presence of the
species.  Automated analysis would be useful in this regard for sorting through a large number of
calls to find the small number of calls from the rarer species.  However, the focus of surveys
should perhaps not be threatened species to the detriment of more common species.  Ignoring
impacts on more common species might cause the elevation of conservation status of the
common species.”

• “The use of Anabat equipment should not be the only method employed to survey sites for habitat
assessments.  For example, examining the activity patterns at a selection of sites might not detect
the effect of the removal of a maternity site or habitat tree.  Furthermore, some impacts might
even appear beneficial if they result in elevated activity, but the long term effects need to be
considered as well as what might be occurring in other adjacent habitats.”

• “A more relevant question to ask in habitat assessments is how much might the population be
affected by patchwork logging, rather than where they foraged or changed foraging.”

• “Anabat is only one tool in many, but appears relatively easy to use so receives more attention.
However, the limitations of using Anabat are not known by everyone using them.  While it is
important to expose the limitations of just using Anabat and surveying for relatively short periods,
it is important not to regress back to the situation where bats were regarded as too difficult to
assess and therefore ignored.”

• “There are lots of piecemeal studies being conducted, but very little sharing of information or
collaboration.  Publishing of results in appropriate journals or newsletters should be encouraged.
When an EIS is released to the public, it becomes public information and it might therefore be an
easier task to publish the information.  There may not always be time to publish everything,
however reports could be structured to make the information easier to publish.”

• “The recommendations in reports need to be relevant.  Monitoring studies must be able to detect
the effects of the impacts as well as natural variation: this might not always be possible with rare
species.  Other aspects of the habitat might need to be monitored instead to indicate the
likelihood of the persistence of a rare species.  This might include vegetation or bat boxes for
example.”

• “A change in land ownership such as is usually the case with land developments raise issues of
responsibility.  When land developers relinquish land to a local council, the responsibility for
undertaking the recommendations and commitments might not always follow.  Perhaps
developers could give slush funds to local councils for ensuring the continuity of
recommendations.”

• “Preserving one part of the habitat might be useless if the rest of the habitat required by certain
species is removed.  However, in other cases the preservation of just one aspect of the habitat
might make all the difference.  Novel recommendations such as the relocation of dead trees might
be of benefit.  Such novel solutions present good public relations opportunities for clients and
consultants alike.”

• “Large clients often have good budget and good motivation, but ensuring that the quality of
preserved habitat is maintained in the long term for example must also be considered.
Information signs at key locations might ensure that awareness and preservation are maintained,
however when it comes to determining long term impacts at a mine with a life of 20 years for
example, there are several challenges.  Baseline data needed for comparison to determine
impacts needs to be stored appropriately, and also comparing old and new data presents many
difficulties if technologies, techniques and personnel have changed.  These factors need to be
considered as much as possible at all stages of the project.”
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Discussion of Survey and Reporting Standards
Chaired by Dan Lunney and introduced by Terry Reardon

(transcribed from a recording by the Editor)
The objective of this session was to reach some agreement about standards in surveys and reporting of
results, and to agree on a set of minimum standards that the ABS can pass on as recommendations to
consultants, researchers and regulatory bodies.

Terry presented two questions, and a possible solution to the problem, for discussion:
Question 1:  How do we ensure rigour in Anabat call identifications?
Question 2:  Can we develop standards for Anabat surveys?

There is some concern about the rigour of call analysis appearing in reports:

• there is no review process or checks;
• there is general acceptance of the opinion of an expert, but competence of this person may not

be known, and there might be little information on the quality of reference data.

For example, bats are identified by comparisons with someone’s 'bat call library'.  However, there are
few guidelines or keys (with the exception of those for the Northern Territory and south-east
Queensland, and these might not be relevant to the area under investigation, and the keys themselves
might not include all of the available variation as yet).  Some consultants send tapes of calls to 'experts'
and expect 100% accuracy.

The solution to this problem appears to be a set of reporting standards:

• All reports must contain as an appendix, an example Anabat trace from the survey, of each
species recorded during the survey, backed up by a justification for the identification made.

• Embrace a culture of collaboration and where practicable seek a second opinion.

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

• There appeared to be general agreement that rigour was needed in reporting, and that the ABS
should have a set of standards that it promotes.

• These standards would be communicated to state agencies and consultants, who would
probably be glad to receive them.

• It was suggested that every report (that reports Anabat analyses) should have these standards
and justifications by the person who conducted the analysis and identifications, whether the
report be aimed at the level of local, state or federal government.

• Under NSW State legislation (Threatened Species Act), consultants need to be accredited: how
do people conducting call analysis and identification become accredited?

• Call traces presented should be those collected on the actual survey.  This might be the best
call, however someone reading the report might assume that all traces are like the example.

• If an automated system is used, the key should be included in the report, including information
on the version of a particular key.  However, there may be issues with data sharing and
copyright, as well as which version of a key is used.

• If a consultant uses an inappropriate key, or a key from another area, they would do this at their
own peril as it would be obvious from the report.

• Other useful information to include in the report might be the number of passes, and index of the
confidence of the identification for example.  Would there be different requirements for different
studies - for example an EIS compared to a scientific paper?  Different studies might also be
subject to different levels of scrutiny, and not all consultants’ reports may receive the standard of
review that a scientific paper does.
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• Justification of an identification (to support a call trace) might come in the form of a report of the
diagnostic features (perhaps derived from the key used, rather than the presentation of the
entire key), or a table of call characteristics of the sample data.  Perhaps the diagnostic features
should be presented whether they are used or not.

• The minimum standard might be one call per species per site to allow some check of
identification.  A second opinion could be sought.  Further information could be provided, which
would be up to the person writing the report.

• The issue with sharing keys will be difficult to resolve since a key might represent the livelihood
of a small company.  Therefore, the presentation of a key might not be realistic, and someone
needs to be accountable for identifications, not a key.  Finalised reports containing a key might
become the property of a client, and so a consultant might effectively give away a key.  The
property of a key therefore might be an issue for client and consultant. This might be particularly
relevant if the key was developed from the work provided by the client.  Perhaps this problem
could be avoided by only giving a reference to the key.  If the consultant brought the key into the
job, this might be less of an issue.  If the keys are based on diagnostic features, perhaps
providing these would be better as it is easier to understand a table of diagnostic features rather
than a key which can be complicated - (but is this the same as providing the key?).

• There was a comment that surveys of other animals do not provide photographs and tables of
diagnostic features used to identify species in reports.  However, the difference in this situation
is that specimens of lizards and small mammals for example can be lodged in a museum for
later verification.  Since call collection does not usually result in the collection of animal
specimens, then the only data available is that which can be provided from tapes of calls.

• Keeping vouchers of bat calls might present problems for storage.  However, Anabat files are
small and a lot of data could fit onto a CD, which might be able to be presented in some types of
reports.  This might not necessarily meet with client approval.

• It was suggested that a table of diagnostic features for all species likely to occur in an area be
included.  This would allow some judgement of whether an identification made for a species that
is easily mistaken for another, is not made in error.  The table could include species not
normally found in the area but at the edge of their range near the region, to allow for the
possibility of range extensions.

• The extra information that might be required under the proposed set of minimum standards
might cost extra to produce, which will affect jobs with smaller budgets.  Furthermore, the client
may not understand or want the details of an analysis, so why put it in?  However, it was
suggested that the data required by the minimum standards would have to be generated and it
could be included in an appendix for future eventualities such as court cases or independent
reviews.

• The definition of a 'pass' would be required, particularly for studies of activity.

• The confidence of identifications should perhaps be included, for example 'possible', 'probable'
and 'definite'.

After this discussion, the following unanimous resolution was made:
All reports must contain:
1.  An example Anabat graph (frequency by time trace) for each species identified in the study.  These
graphs must be of bats recorded and identified during the survey.

2.  A written justification of the identifications, namely the parameters used to obtain the identifications.
3.  A definition of the terms used, e.g. call, pass.

Proposed:  Terry Reardon
Seconded:  Chris Grant
All in the room agreed, except one person who did not vote.
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Further discussions
• Call traces could be included of species for which there is not total confidence in the

identification.  These species could then be considered in future studies.

• The above resolutions assume that the survey methods are sound, especially if a separate
person does the identifications.  The responsibility of the species identifications would rest with
the person that made them, rather than the person that made the recordings.

• The set of standards is a protocol that the ABS would want the government to demand.  To
publicise the standards and have them universally adopted, the ABS could send them to, in
addition to government agencies:

• consultants
• working groups
• published in newsletters and journals
• put on the ABS website
• sent for consideration to Environment Australia

• Subconsultant’s reports containing the full analysis and identifications would probably not be
included in their entirety when incorporated into a larger document such as a Public
Environmental Review, but these reports become public information when the PER is
released (since they are listed as contributing reports or in the bibliography), the details of the
analysis could be available.  Relevant information including Anabat files could be included in a
subconsultant’s report on a CD.  Burning a CD is not necessarily a time consuming process,
and there are requirements to deliver documents in hard copy to the client.

• The time and printing costs for providing extra data might be relatively small - some
consultants do this anyway.  Furthermore, if the set of standards was universally accepted
and required, then every consultant would have the same burden, and remaining competitive
under this situation might be less of an issue.

• Other things that could be included in reporting:
o information on the reference library used to identify calls from that study, for example the

number of reference calls and where they were collected;
o the proportion of calls that were identified; e.g. 1000 calls analysed, 300 positively

identified and 200 identified with lower probability, broken down into each species as
well?

• We should be encouraging people to abide by the set of standards rather than being 'bat police'.
There are problems for new consultants or other researchers for obtaining keys.

• Obviously all methods should be reported (e.g. whether a delay switch or a computer was
used), however should the entire dataset be included in the document as an archived public
document?

• File references should be on the example trace to allow it to be re-examined easily if need be.

• An agency could make the submission of raw data with a report a condition of the EIS
submission, but the agency might not be interested in enforcing this.  A copy of the data on CD
might be useful for the client to have, although this would be up to the consultant and client to
negotiate.  Furthermore, there is hesitancy in providing raw data because of the large amount of
printing or the time it would take to burn a number of CD's and organise folders etc.  Perhaps
the raw data could be archived with the author and supplied only on demand when necessary?

• People could be invited to lodge data with the ABS archive.  This doesn't necessarily need to be
a requirement, rather something that is done in the spirit of collaboration.

• In the set of minimum standards we could include those things that would be required, and
those that would be desirable.

• Accreditation requirements for consultants are being developed for NSW.  Contact Amelia
Hurren for more information.
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• The ABS could set up a subcommittee to finalise the standards and circulate them in the ABSN
for final comment.  The set of minimum standards for carrying out surveys was not able to be
discussed in the timeframe, but a guideline for newcomers would be helpful.

________________    ^V^ ^V^ ^V^    ________________

Standards in bat detector based surveys
Terry Reardon
South Australian Museum, North Terrace, Adelaide SA 5000. Email: reardon.terry@saugov.sa.gov.au
phone:  (08) 8207 7460

Following the resolution at the workshop held in Sydney, standards and recommendations for bat
detector surveys were drafted and circulated amongst several workshop attendees for comment.  The
following is the latest draft, which includes a background to the standards, and is presented here for
further comment.  If you have any comments or suggestions please address them (by June 30th 2003)
to Terry.

The final version will be sent to government agencies and to environmental consulting companies
(possibly published in industry magazines).

Introduction
The ABS held a workshop in Sydney on the 22-23rd Feb 2003 the main purposes of which were to
share new developments in bat echolocation call analysis and to discuss the development of standards
for bat surveys, especially those based on echolocation call analysis.

The workshop attendees, comprised of environmental consultants, researchers, scientists and
government officers, agreed that there was an issue with call analysis standards and that the ABS
should take a lead in promoting higher standards.

The result was that a set of minimum standards and recommendations were agreed upon for reporting
analysis of bat calls.

Background

Bat detectors and call analysis

The use of bat detectors has become part of the standard repertoire of survey techniques in Australia
since the early 1990s.  Bat detectors detect and record the high frequency echolocation calls of free-
flying bats in the wild, and these calls are saved as computer files.  These computer files are converted
to frequency versus time graphs that allow visual inspection of the call characteristics and subsequent
identification of the bat species that produced the calls.  The Anabat bat detector system has become
the most widely used in Australia but the general principles and recommendations apply equally to
other bat detector systems.

An implicit assumption in the use of bat detectors, is that species can be distinguished by their unique
call characteristics.

After a decade of researching calls of released bats of known identity, we are only now coming to
understand the complexities and problems associated with call analysis.

Three key problems with call identification are:
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• within the one geographic area each species of bat produces a range of call types and the call
characteristics of individual species can vary considerably

• intraspecific variation in call characteristics between regions can be high for some species (the
surprising extent of this variation has only recently been demonstrated), and

• within regions there is often extensive overlap in call characteristics between some species.

To be competent in identifying bat calls, a person must have considerable experience using bat
detectors, have a thorough understanding of the types of calls bats produce, be aware of the factors
that affect recording of calls, and be aware of and take into account the three problems referred to
above.

Additionally a call analyst must be in possession of, or have access to, or be able to produce a
reference library of calls for each species of a region from which bat calls are to be analysed.  The
reference library should contain calls from a sufficient number of released bats from each species so
that the extent of variation in call characteristics is known for each species.  Skill in interpreting shape
analysis and statistical analysis will also be required to develop identification keys from this reference
library.

The development of reference libraries is a large task – typically many hundreds, or even thousands, of
bats may need to be captured and recorded to build a robust reference call library for a region.  Very
few bat researchers would possess such a library for one region, let alone several regions.  It is
therefore not uncommon that call analysts have to source reference data from outside the region of
interest, or be obliged to not attempt to identify a large proportion of calls.

In contrast to the difficulties in building robust bat call reference libraries, the recording of free-flying
bats during surveys is relatively easy, and tens of thousands of calls are generated throughout Australia
each year by researchers and consultants.

There are many researchers and consultants who undertake bat call analysis but there is currently no
way of assessing whether each person is cognisant of the problems of call identification, competent at
identification or has access to reference call libraries.  There is no current checking process for
identifications.  Currently there is no accreditation process, no training, no standards and no manuals
for the identification process.  For most areas of Australia there are no published keys.  Only two
regional keys have been published and as these are a first attempt at this process, further refinement is
needed.

The ABS realises that government agencies and consultants may not be aware of these issues and
therefore it should be active in disseminating new information, promoting research, and recommending
guidelines and standards to foster higher standards .

The ABS, believes that if the following standards are widely adopted, it will have a big impact on
tightening the quality of call identifications.

Australian Bat Society Recommendations for Minimum Standards for
Insectivorous Bat Survey

To whom this applies
 Any agency or individual contracting a consultant to analyse bat calls should insist upon these

standards as part of the contractual agreement.
Any person analysing bat calls using Anabat for research, consultancy or other purposes should apply

these standards.
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Reporting
(fauna impact statements, fauna assessment, research papers, survey reports)

Essential
In each report, where call analysis has been used on Anabat bat detector recordings, the following must
be included:

• a sample frequency versus time graph of each species identified during the survey.
These graphs must be of bats recorded and identified during the survey.

• for species with similar call characteristics, a written description of the characteristics
used to distinguish these species must be included in the methods.

•  a description of the reference library used for the identification process.

Highly desirable
The following are strongly recommended to appear in the report:

• an indication of the proportion of calls identified, ie the total number of calls processed and the
percentage of these that were identified.

• all the call files from a survey be deposited with the client or agency.

Survey
The ABS workshop also identified as a major concern, the inadequate survey effort undertaken in many
surveys for bats.  Typical examples include surveys based on less than an hour’s call recording, and
the sole use of bat detecting as a survey method in areas where trapping is the only reliable method of
surveying for some bat species.

It is difficult to recommend universal standards for survey effort because each survey will have different
aims and will be targeting different species or suites of species.  Bat survey is specialist work and
judgment based on experience is required when designing survey methods and effort.

The ABS make the following recommendations as minimum acceptable standards for conducting
surveys.

Recommended

• that consultants or biologists who have little bat survey experience but who are engaged to conduct
bat surveys, should contact a bat specialist to ascertain the appropriate methods and how much
survey effort is required.

• that for most inventory-based surveys, capture techniques are used in addition to detector
sampling.

NOT Recommended

• less than 1 hour’s echolocation call recording, and the sole use of bat detecting as a survey method
in areas where trapping is the only reliable method of surveying some bat species (most of
mainland Australia).

________________    ^V^ ^V^ ^V^    ________________
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Some useful functions in Analook
Chris Corben
corben@hoarybat.com

(transcribed from a recording by the Editor)
Ctrl F1:  provides 'slope display' (slope in octaves per second [logged] versus time), which indicates the
flattest part of the call.  Harmonics would all have the same slope.  Apparent slope depends on the
magnification of the x-axis.  Might be useful for determining the type of call made by a Nyctophilus for
example, but not which species.

Ctrl F2:  Time between calls display (linear or log scale), displays the frequency of time intervals.

Ctrl F3:  Maps frequencies throughout the sampling period.  Gives an activity map for each species and
utilises all the data in a folder.

Ctrl F4:  Flatness display (opposite of the slope display; frequency versus time).  Measures the amount
of time a call spends in a 'row of pixels'.  Similar display to an FFT power spectrum, with a peak value
often a consistent parameter of frequency.  Sensitive to small changes in slope.  Analogous to Fpeak
without having amplitude information, which may be more accurate since many factors influence the
amplitude of a detected call.

Filter (Alt F): allows you to specify what a 'call' is, so that poor quality pulses are not analysed.  There
are a range of parameters that can have limits set.  This is basically another approach to automated
analysis.  It creates files that meet the filter requirements, and tabbing between marked files is possible.
Alt B:  takes you to the filter menu.  Filters can be named.  Points that have been turned off can be
recovered - data is not deleted from files.

Further information is contained in the Anabat manual – contact David Titley for a copy.

________________    ^V^ ^V^ ^V^    ________________

Other techniques, issues, research, project sharing

Cameras in bat boxes, a bat condo, and the Bat Chirp Board
Rob Gration
Ecological Consulting Services, c/- 80 Hobson Street, Newport, Vic 3015.
Email: rgration@yahoo.com.au

Cameras ('batcams') have been installed in a bat box, kookaburra box and a sugar-glider box at
Latrobe Wildlife Reserve. This project is an initiative of George Paras and Adrian Daniels (Latrobe
Wildlife Reserve), the Gould League and with the installation of cameras and associated software
undertaken by Gary Connor (Nocturnal Solutions Pty Ltd).  Adrian Daniels supplied footage for the
presentation showing use of a bat box by a Chalinolobus.  Live footage is available at:

http://131.172.187.15
Prompt box: type 'yes'
ID: 'user'
Password: 'guest'

Use Explorer rather than Netscape.  If you are on a networked system you may need your system
administrator to punch a hole in the firewall.

mailto:rgration@yahoo.com.au
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Some interesting observations include investigations by scout bees, followed by the remainder of the
hive within half an hour; a bat was also observed investigating the kookaburra box.  It attempted to
climb into the top corner of the box but found it to slippery, it is not known if this is the same bat that
now occupies the bat box.

The Bat condo is a large 'house' on stilts with a manhole below, that has been constructed at Kinglake
NP.  It provides many roosting opportunities for bats inside, including walls that are insulated, and
series of baffles.  Bats access the condo from spaces under the eaves of the gabled roof.  A small
number of Chalinolobus morio and Vespadelus regulus and V. vulturnus were translocated inside, and
while some left, short term usage of others has been reported so far.  Students will monitor the condo in
future and a camera will be installed inside once funds become available.

The Bat Chirp Board was demonstrated.  This piece of equipment is used to calibrate multiple bat
detectors to ensue standardisation of survey effort.  The units are designed and built by Tony Messina,
a retired electronics engineer based in the USA.  Information on this device is available at (including an
information PDF file): http://www.nevadabat.com/BatChirp.html  Enquires for the purchase of Bat Chirp
Boards can be made to Rob Gration: rgration@yahoo.com.au  Mob: 0414 689 853.

________________    ^V^ ^V^ ^V^    ________________

Gunderbooka (NSW) trip, 19th -21st February 2003.
Terry Reardon
South Australian Museum, North Terrace, Adelaide SA 5000. Email: reardon.terry@saugov.sa.gov.au

An enthusiastic team of ten bat people met at Gunderbooka Conservation Park in central NSW to share
bat knowledge and to try to capture and record the echolocation call of the Hairy-nosed Freetail Bat.
This ABS trip was organised as a lead up to the Anabat workshop in Sydney.

About 30 minutes prior to the agreed time of meeting, the two year drought broke, and drizzling rain and
showers continued during the two days of the field trip.  Nonetheless, we set traps and mistnets
(including a trial of the triple banked harp trap lent to us by Rob Gration), in and around Yanda Creek
where Murray Ellis had previous success in the trapping three specimens of the Hairy-nosed Freetail
Bat.  Although a handful of bats were caught, unfortunately no freetail bats were.

Chris Corben enthralling everyone.

mailto:rgration@yahoo.com.au
http://www.nevadabat.com/BatChirp.html
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The poor weather may have upset the batting success, but it was a wonderful opportunity to meet and
share stories.  I am sure all of us learned much from Chris Corben, and all admired the great skill of
Chris Grant in capturing his first live, healthy elapid snake!

Lindsay Agnew admiring (?) Chris Grant’s snake catching skills.

I think all agreed that the ABS should organise more trips like this.

Lindsay Agnew, Chris Corben, Geoff Cox, David Gee, Chris Grant, Marc Irvin, Lindy Lumsden, Michael
Pennay, Terry Reardon and Andrew Veary.  (Al Young made it but wisely withdrew himself and his
caravan from the potentially boggy road).

Michael Pennay, Marc Irvin and Lindy Lumsden discussing detectors.
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– Research Papers and Notes –
Three Probable Range Extensions from Western Australia.
Bob Bullen
43 Murray Drive, Hillarys, WA 6025.  Email:  bullen2@bigpond.com

For over 15 years now Norm McKenzie and I have been recording bat sound around WA with our
Anabat equipment.  This activity has been carried out as evenings and locations present themselves,
Norm as an adjunct of his work with the Department of Conservation and Land Management and for
me, on an opportunity basis on my trips out of Perth.  The result of this work is that we have now
collected a fairly complete set of recordings of the bat calls covering the state including most Bioregions
and seasons.  These recordings have been collected using a number of recording devices including a
high quality walkman, much lower quality microcassette recorders, a minidisk walkman, and direct to
computer.  In accordance to our previously published routine (Bullen and McKenzie 2002) we have
consistently recorded the Anabat output, either as WAV or MP3 files, without passing through the
ZCAIM unit, and subsequently processed it using Cool Edit software (or similar) for species recognition.

Of course, every now and then when we downloaded the recordings we continue to receive a pleasant
surprise.  We have recorded calls on five occasions from three species from different sites at very
considerable distances from published ranges for those species (Churchill 1998; Strahan 1995).

In December 2001 while travelling to Melbourne for Christmas with my family, I took the opportunity to
make a recording at the Madura Pass settlement on the Nullabor (31° 54’ S, 127° 01’ E).  This location
nestles at the base of the escarpment on the border between the Nullabor and Hampton Bioregions in
the eucalypt woodland that hugs the escarpment in that area.  Timing and weather were perfect as it
was one hour after sundown and reasonably warm (16-17°C).  Amongst the species recorded, I had 19
calls representing Mormopterus planiceps.  The calls were flat CF in nature and had Fpeak values
between 26 and 28 kHz, identical to our reference M. planiceps calls from the Coolgardie woodland
much further to the west.  They are easily distinguished from the Tadarida australis and Chalinolobus
gouldii calls bracketing them on the frequency scale for the locale as these species have Fpeak values
around 12  and 30 kHz respectively.  This location, being at the southern extreme of the Nullarbor, is
well south (approximately 200 km) of the published range of the arid zone Inland M. planiceps, the
range boundary being the northern and north-western limits of the plain.  This is also well east
(approximately 300 km) of the range of the western M. planiceps, being the Coolgardie woodland
extension, roughly the limits of the Dundas Nature Reserve, south of Balladonia.  It is also far to the
west of the published range of M. planiceps in SA (Reardon and Flavel 1991).  While I suspect it is the
western subspecies travelling from Balladonia along the finger of woodland associated with the
southern Nullabor boundary, another trip to Madura Pass is clearly in order now to net a specimen and
define with certainty which subspecies it is.

In May 1999 Norm made a tape at Lake Magenta nature reserve (33° 30’ S, 119° 05’ E) on a warm
evening in Salmon Gum woodland.  This reserve is a large remnant of woodland and scrub in the
southern Wheatbelt (Mallee bioregion) north of the Fitzgerald River National Park.  One species that we
were pleasantly surprised to find on the tape was Scotorepens balstoni.  The three weak search mode
calls recorded featured a curvilinear FM shape with Fpeak values of 38 kHz (Fmin and Fmax being 34
and 55 kHz respectively), being the same characteristic but slightly higher (by 3 to 5 kHz) in frequency
from our reference calls from the Coolgardie woodland to the north.  This location is some 300 km
south-west of the usual range of this species.  Being weak recordings we choose to await confirmation
of this species at this location.

The opportunity may have come this last Christmas to extend S. balstoni even further south-west when
I was visiting the Porongurups (34° 41’ S, 117° 52’ E) and recorded a series of four very similar calls
over two hours with the same curvilinear FM shape and with Fpeak values ranging from 35.5 to 38 kHz
(Fmin and Fmax being 33 and 65 kHz).  This call in this location can only be S. balstoni or another
vespertilionid, Falsistrellus mackenziei.  These bats have similar call characteristics, both being
curvilinear FM, but F. mackenziei is typically slightly lower at Fpeak 33 to 35 kHz.  This location is a
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further 170 km south-west of Lake Magenta and 500 km south of Wangan Hills which is currently
accepted as the most southwesterly S. balstoni locale in WA. The Porongurups lie in the southern
wheatbelt surrounded by farmland and approximately 40 km east of the closest extension of the
Southwest forest of WA which is known habitat of F. mackenziei.  The calls were recorded in the
evening between 7 and 10 PM on a hot evening at low 20s °C in old growth Karri bushland close to a
permanent water source.  The site is only several hundred meters from open farmland and reasonably
close to an almost continuous shrubland stretching along the south coast of WA, past Lake Magenta
Nat. Res. and Fitzgerald River Nat. Park to the Coolgardie woodland making it a possible, although
improbable, S. balstoni location. Records of Chalinolobus gouldii at Fpeak of 30 - 33 kHz and
Vespadelus regulus at Fpeak of 43 - 44 kHz were also made at the site bracketing this group of calls.
Should this ultimately prove to be F. mackenziei rather than the Scotorepens then this is of
considerable interest as an “isolated population” as the Bat Action Plan (Duncan et al. 1999) lists the
bat’s conservation status as “near threatened”.

In November of 1999 on one of our many batting trips, Norm and I were camped at the Woolshed dam
on Curbur Station (26° 22.5’ S, 115° 59’ E) and of course took the opportunity to sample the local
species with our Anabat gear.  On my tape I found three calls spaced over the evening with the
characteristics of a Vespadelus species being curvilinear FM with Fpeak at 44 kHz (range 43 to 45 kHz)
with Fmin and Fmax being 42 and 65 kHz respectively.  This location could not be V. regulus, the
dominant Vespadelus species to the south also with Fpeak of 43 kHz, as it was far too far (250 km)
north-east of the range of that species and well into the Murchison bioregion.  Nor is it V. finlaysoni
which has Fpeak well above 50 kHz.  This is quite dry country characterised by saltbush shrublands
and mulga woodlands and with an annual rainfall of 250 mm. As we did not have reference calls from
the western V. baverstocki a check with Terry Reardon soon confirmed that the SA V. baverstocki had
a very similar call to our recording.  Again confirmation was sought at locations close by and although
this species has proved to be very elusive in the Murchison, I have since recorded, after some effort, 5
calls at the permanent waterhole on the Murchison River (27° 31.5’ S, 115° 46.5’ E) adjacent to
Ballinyoo Bridge in March and again in October 2002.  At all attempts so far the V. baverstocki has
eluded capture in mist nets despite netting every imaginable type of situation in the immediate area of
the waterhole and my campsite close by.  I have though sat and watched the little devil fly through my
well lit camp using BS/A foraging strategy in clear view helping himself to the insects attracted to my
light.  I sometimes wonder if it is possible for a touch of mockery to creep into this match.  Regarding
the range of V. baverstocki, these locations are 400 km north-west of the nearest recorded capture
sites at Mt. Elvire station in the southern Murchison bioregion.  Given the local habitat and distance to
viable V. regulus range, I have no reason to assume that the bat is other than V. baverstocki and will
continue the challenge offered by this most elusive opponent, until I have a specimen from the western
Murchison region lodged with the WA museum.

It is clear from the data presented above that we still have an amount to learn regarding the range and
habitat of our bats here in the west and that there remains a significant amount of work to complete a
state wide survey of bat communities.  At the moment all we can say with a high level of confidence
regarding the various bat ranges is the list of species that correspond to the various IBRA Bioregions.
While the above data are recordings only and not specimens able to be lodged with the WA Museum,
good quality data of this type can provide a most useful guide for workers doing more detailed survey
work.
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When the flashing lights don’t work, use the siren?  Auditory
warning for bats: incidence of ultrasonic aposematic behaviour
by Australian Tiger moth Amata sp.
Michael Pennay
NSW National Parks and Wildlife Service, Western Directorate, PO Box 2111, Dubbo NSW 2830.

The co-evolution of bats and moths has been documented and is often cited in predator-prey texts, in
particular, the presence of simple ears and auditory receptor cells that allow nocturnal moths to detect
the echolocation calls of predatory bats (Fullard et al. 1998).  The phenomenon is best known amongst
tiger moths (Lepidoptera: Arctiidae), some of which are also known to produce high frequency clicks
that stop bats from attacking (Fullard et al. 1994).

This note describes some interesting incidental observations of an Australian tiger moth of the Amata
genus emitting ultrasonic clicks, the interaction between the moth and bats in a natural environment,
and an effort to interpret ‘what’s going on’ in light of current theories.  The observations were made
while the author was conducting ultrasonic bat detection as part of a fauna survey in open woodlands
near Gulargambone on the central western plains of New South Wales in January 2001.

Most moth-bat research has focused on the moth’s ability to 'hear' echolocating bats and their
subsequent avoidance behaviours such as erratic flight or diving (Fenton 2002).  Less is known about
the ultrasonic clicks produced by some tiger moths.  In general it is agreed that the sounds somehow
protect the moths from being caught and eaten by bats but there is debate as to why these sounds stop
bats from attacking (Surlukke and Miller 1985; Fullard et al. 1994; Tougaard 1998).

Currently there are three (not necessarily mutually exclusive) theories as to how the noise deters bats.
Firstly it has been suggested that the clicks may startle the bat and increase the moths chance of
escape (Tougaard 1998).  Secondly it has been suggested that the clicks may interfere with the sonar
of the bat, "jamming” its echolocation and disorientating the bat (Fullard et al. 1994; Surlukke and Miller
1985; Tourgaard et al. 1998).  Finally it has been suggested that the sounds emitted may be
aposematic, functioning as warning to bats that the moth is distasteful or poisonous (Fullard et al. 1994;
Tourgaad 1998).

Most, if not all, arctiids are known to contain toxins and are unpalatable to vertebrate predators
(Common 1990), and are rejected by bats when offered (Tougaard 1998).  They also often have bright
warning colours, which are not visible at night (Tougaard 1998).

Because most bat-moth interactions take place at high speed when it is too dark for humans to see and
the sounds too high for us to hear, there has been very little observation of bat-moth interaction under
natural conditions.  The great majority of our knowledge of bat-moth interactions come from
experimental research using artificial designs which have attempted to simulate encounters and to infer
the natural function of the responses (Fullard et al. 1994).  Experiments on the function of moth sounds
have used two approaches.  They have exposed live bats to moth clicks to test whether bat decision-
making abilities change in the presence of the moth sounds.  Generally these studies have concluded
that disorientation is not a major effect (Fullard et al. 1994).  Another approach has been to expose
moths to bat-like sounds to determine which sounds the moth is most sensitive to and then
extrapolating their effects on the bat.  Most of these experiments have favoured a disorientation effect.

The moth observed near Gulargambone was a medium-sized, strikingly marked tiger moth, with a wasp
like appearance having bright orange and black striped abdomen and translucent orange blotches on
black wings.  A voucher specimen was not collected, however using photographs the moth could be
identified to the genus Amata, probably A. annulata (Fabricius 1775) (Figure 1).

The shape and colouration is typical of species employing  primary defence aposematic strategies, the
moth continually displays an obvious visual warning advertisement, in this case bright warning colours
and Mullerian mimicry.  The moth was observed to be active from dusk until well after dark.  After dark
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the visual advertisement would be of little use against bats as they rely mostly upon acoustic and
auditory signals to hunt.

The ultrasonic clicks produced by Amata sp. were detected using an Anabat II detector (Titley
Electronics) while recording bat calls on several early evenings.  The moth regularly emitted short clicks
that were received by the detector up to a distance of approximately 1 metre.  Using a Petzel headlamp
and the Anabat detector, I was able to monitor both moths and nearby bats.  The moths appeared to
emit the short clicks constantly at semi-regular intervals whilst both flying and when landed on
vegetation, the clicking behaviour of the moths did not increase when bats were detected nearby, or
decrease when no bats were detected.  The species did not appear to make any form of aversive action
to escape when bats passed nearby.  It appeared from these observations that Amata sp. was emitting
a continual auditory warning to bats advertising its lack of palatability consistent with the obvious visual
warning of its markings.

Figure 1.  Photograph of the tiger moth species.

Several species of bats known to feed on moths (Churchill 1998) were recorded using the Anabat
detector during the observation periods including: Chalinolobus gouldii, Chalinolobus picatus,
Scotorepens balstoni, Scotorepens greyi, Vespadelus vulturnus.  Another species Nyctophilus geoffroyi
were also captured in harp traps at the same locations.  N. geoffroyi has been noted to feed mainly on
moths, it often hunts silently, passively listening for prey and attacking without using echolocation,
possibly allowing it to take sonar sensitive species (Churchill 1998).

Experiments on the American dogbane tiger moth (Cycnia tenera) where moths were exposed to pre-
recorded calls of the big brown bat (Eptesicus fuscus) supported the hypotheses that moth clicks
produce a "jamming effect" on bat echolocation (Fullard 1994).  This argument was based on the
observation that the moth emitted clicks when only it heard the terminal attack phase the bat calls. The
observed constant clicking from Amata sp. is more consistent with the theory of aposematic warning
and may be an evolutionary response to silent hunting N. geoffroyi.  Obstruction of echolocation calls
by "jamming" is likely to be of no use against a stealth attacker, nor would a secondary defence
aposematic behaviour where a warning is displayed to a predator only when they are discovered.
Emitting a constant warning would serve to prevent pre-empted attacks and also accidental injury from
unexpected attacks.

These field observations of one Australian arctiid suggest that in a natural nocturnal environment at
least some tiger moths utilise ultrasonic clicks as strategy of conspicuous primary aposematic
advertisement consistent with their strong diurnal cues.  It would be interesting to determine whether
this strategy is employed more frequently by moths in other places which have co-evolved with silent
and stealth hunting bats.
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– Reports and Viewpoints –

Bat Conservation in Malaysia: Earthwatch project, January 2003
Robert Bender
9 Bailey Grove, Ivanhoe, Vic 3079.  Phone/fax:  03 9499 2413.  Email:  rbender@netlink.com.au

From January 8 to 22, Earthwatch Institute sent its first field team to work with Tigga Kingston, trapping
microbats in Peninsular Malaysia, as part of an ongoing project with a succession of teams over several
years.  The location was Krau Wildlife Reserve, a rainforest patch of 62,000 hectares about 180 km
northeast of Kuala Lumpur.  Tigga worked on a site at the east boundary of the reserve for several
years, doing her PhD.  She is now extending the study to other sites to develop a landscape view of bat
distribution, and work on finding which species are most vulnerable to extinction when rainforest is
disturbed by logging or other events.  We were located at Kuala Gandah, on the reserve’s south
boundary.

Tigga and James Elder met Debbie Reynolds and I at the Hotel Nova in KL mid-morning and told us of
the disappearance of the radio-tracking equipment, scheduled to arrive a week earlier.  A two-hour
drive brought us, via the village of Lancang, to Kuala Gandah, where there is an Elephant Relocation
Centre, to capture wild elephants that damage farms, and relocate them into national park.  Adjacent to
it is a village built to house the staff and their families, pairs of cement-block square houses sharing a
party wall.  Tigga had rented a couple and we stayed in one, right across the road from the mosque
(which broadcast a call to prayer VERY early each morning, on a PA system turned up to full volume).
The early school bus (6:30 a.m.) stopped to load up right outside our front door, rumbling very noisily as
sleepy children in spotless uniforms clambered on board.  We shared the house with young people
from UK, school leavers doing a Gap Challenge year of volunteering abroad.  Tigga had two PhD
students assisting her, Christine Fletcher and Julie Senawi, plus a young Malay man, Zam, who
organised the cutting of a grid of tracks at the study site, and many other things besides.  Part of the
project’s purpose is to develop a local capability in bat biology and ecology so eventually the
Malaysians can do their own research and protect their own biodiversity.  Our meals were cooked by
Zalia, the wife of one of the Rangers at the Elephant Centre – delicious noodle, rice and curry dishes
twice a day.

Tigga’s bunch

mailto:rbender@netlink.com.au
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Our first night we were straight into it, walking a muddy track due north about 2.5 km into the rainforest
to a 1 km2 grid cut about two months earlier.  It had tracks cut every 100 m both N-S and E-W across
the 1 km span, making 22 km of tracks labelled, in honour of Descartes, as X and Y.  Entering at X6-
Y0, we slithered along the muddy track to where four harp traps had been set up, surrounded by cut
rattan fronds to funnel bats into the trap, and found about 20 bats in them.  One bat per bag, then we
trudged back to the village to a room behind Julie’s bedroom, set up as a lab with just a simple table, 6
plastic chairs and a tape player to provide some music, where we could identify, weigh and measure,
and punch tiny circles of wing membrane for DNA analysis.  We finished about 11 p.m. and left the little
bats hanging on brackets screwed to the wall, to be released next morning.

In the lab after setting of sun,
We get bat assessments all done;
Measure forearm and weight,
Note trap number and date,
While some blow on nipples for fun.

Up again at 7 for morning coffee and another march out into the forest, to release the bats at the
capture sites.  These are marked by little plastic poles painted orange or yellow, numbered so capture
sites for all bats can be mapped and distribution patterns revealed.  During the morning, two of the
Aboriginal Malays from the little village nearby, Bayek and Gandeng, shifted the traps to new sites.  At
their village, these young men and their wives and families, live in beautifully crafted thatched huts on
stilts, traditional style, with chooks and dogs running freely about below amongst the plentiful plastic
litter.  On one visit Gandeng had his new baby son in a sling on his shoulder – he’s fathered five
children, three of whom have died in infancy.  All the young men of the little village were heavy smokers
and some had teeth discoloured by chewing Betel nut.  Unemployment is a big problem with these
forest villagers, who gather their building materials in the forest and earn an insecure income from
selling rattan and doing odd jobs.

Nightly off to the forest we set
On fine evenings, or cloudy and wet,
To check our harp traps
Where bats fall through the gaps;
Then from them our data we get.

This first day set the pattern for the next week, of nightly treks into the forest to inspect traps, return
treks with many calico bags each holding one bat draped around our necks, and long nights of
processing in the lab, followed by early morning strolls back to the same site to release the bats.  Each
morning gibbons called in the forest and gekkos chirped out their territorial calls in ceiling cracks above
our heads.

Obsessed with wee bats is young Tigga.
Her science is done with full rigga.
Has us up at first light,
Traps bats morning and night,
Always making her database bigga

The tracks were cut through very uneven terrain – some of it flat and dry, some through shallow
swamps or over fallen logs a metre thick, or down steep slopes to streams then up the opposite bank.
Along our walks I found multitudes of beautiful fungi and took many photographs, as well as picking up
litter left by others who used the forest tracks.  The afternoons were spent in various ways.  On 10 Jan
we helped restring some harp traps, which need frequent repair due to snagging on the many barbed
plants in the forest.  Debbie, Christine and Julie sang along to the same pop songs, part of the new
international culture.

At Kuala Gandah we trapped bats
And found cute little kittens and cats
Slept ‘neath fans through the night
And were up at first light
To release all the previous night’s bats
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A couple of evenings we were driven to the local night market at Lancang – marquees and trestle tables
laden with all the necessities for life in a Malay village – clothing, shoes and thongs, food fresh and
cooked, kitchen utensils, clocks and watches, toys.  Local farmers’ wives in traditional Muslim head-to-
foot sarongs in beautiful colours and patterns, young men in jeans, T-shirts and sneakers, nearly
everyone arriving by little 125 cc motorbikes

Christine, a student at Universiti Kebangsaan [National] Malaysia was to have added a radio-tracking
component to the project but as the equipment had disappeared, this could not be done, so she just
joined in the general work of trapping and assessing bats.

Our UKM student, Christine
To do radio-tracking is keen;
But equipment, it seems,
Went to Moscow, or Rheims,
So at Gandah it hasn’t been seen.

We dealt with an amazing variety of bats, mainly Hipposideros or Rhinolophus species, with a sprinkle
of other genera.  One of Tigga’s aims is to classify species as common or rare so there were some of
which we captured a single specimen over our 9 trapping nights, others of which we captured dozens.
Debbie quickly gained experience at identifying bats using the key Tigga had prepared and became
quite adept.

Our Debbie now uses a key,
The bats from the bags to ID.
Checks the noseleaf and ears,
At fur colour she peers,
Then “another Cervinus!” says she.

Loaded up with bags of bats

After an evening in the forest and a couple of hours of bat processing, we all needed showers to
remove sweat and grime before collapsing into bed for a few hours sleep.  One night a tiny fruit bat,
Balionycteris, was captured in a trap, and Christine fed it banana and sugar-water in the lab.  When
Debbie saw it she had to hold and feed it and was soon besotted with the beautiful little animal.  One
night we captured a Nycteris.

At night in the rainforest deep,
Our harvest of trapped bats we reap.
In lab and in field
Six hours work, then we yield,
To fatigue, and go catch up on sleep!
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Two species proved very sensitive to the stress of being captured and spending a night in a calico bag,
so we soon switched to processing and releasing them in the field and only bringing in the more robust
species to examine in the relative comfort of the lab.  One night there were about 20 of these especially
sensitive animals to process in the field, so it made a very long night and we didn’t get to bed until well
after 2 a.m.  Each visit to the forest, we would collect (inadvertently) some leeches in socks and shirt-
sleeves, so leech-stops were fairly frequent.  Some trap sites were centres of ant empires and proved
unsuitable for trapping as the ants had vicious bites and could kill little bats.

Long and thin it will stretch out to reach
Your bare arm, then skin painlessly breach;
Out of sight suck and bloat,
Till blood trickle you note -
Dropped off, and long gone, is the leech!

Some afternoons we went over to the Elephant Centre, where five captive, fairly tame elephants live,
ready for duty to accompany a captured wild elephant to a new home at Taman Negara National Park
further north, a stressful journey for the wild animal, which only seems to happen a few times each
year.  A video in the Visitor Centre presents a story about one such major event, but most of the year
the captive elephants are there to entertain tourists who ride them into the river for their daily bath, with
much giggling and squealing.  One very young elephant, orphaned at under a year, is kept separate
from the others and still bottle-fed several times daily – about 4 litres of milk and bread each time.  She
is now 17 months, weighs a healthy 750 kg and her favourite game is to stretch her trunk through the
bars of her cage and delicately undo Velcro sandal straps.  One of the Gap Challenge students was
volunteering to help the baby elephant.

Baby elephant Mawar is cute,
Sucks your hand and takes pieces of fruit;
Velcro straps pulls apart
With her trunk, ‘cause she’s smart,
And wonderfully playful, to boot!

Little Mawar wasn’t quite so cute one afternoon when she had a tantrum as everyone abandoned her
when an adult elephant walked into the river.  She ran down the embankment to where our clothes and
cameras had been piled, threw my T-shirt and shorts down towards the water, kicked Debbie’s camera
into the river and was about to trample mine, when she was recaptured and taken back uphill in
disgrace.

Every couple of days, Tigga gathered us all around her laptop and gave us a Powerpoint presentation
on some aspect of bat research – identification of Malaysian bats, the various guilds of bats partitioning
the forest’s resources, or echolocation, how it works and why some bats have calls stretching over a
large frequency range, while others have a constant-frequency call.

Twice we went out to march around an area being evaluated for selection of a new study site – one
adjacent to a Gaur recovery centre (Gaur – Seladang in Malay – is a huge cattle variety, now reduced
to a handful, protected in this breeding station), the other about 10 km northwest of our site, along a
rough bush track.  The problem is that some parts of the reserve were logged decades ago and are still
recovering, secondary forest, rather than pristine primary rainforest with very big old trees.  Finding a
square kilometre with terrain that is not impossibly steep, and has no logged bits, is quite difficult.  The
Gaur site had two very steep slopes, virtually impossible for carrying and positioning harp traps, and for
getting bats out safely instead of slipping down loose slopes and injuring them.  So there must be many
hours of walking before a site is fixed on that is satisfactory.

Some days we spent setting out the little painted poles as part of setting up the grid – only three of the
22 km had been done before our arrival and we added another 6 while there.  Two people walk along,
marking out 25 m sections with a length of rope, Tigga followed to select a suitable trap site within that
track fragment, then we walked on another 25 m and repeated the process, through swamp and over
steep slippery slopes and fallen trees, trying to avoid being snagged by the vicious spikes on rattan
stems.
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A kilometer length is Y4.
Along it, late morning, march four.
They measure with rope,
Placing poles where they hope
Harp traps will catch bats by the score.

In swampy areas, Bayek and Gandeng had set out pairs of small lashed logs as bridges so us
Westerners in gumboots could keep our feet dry.  Each day it was a challenge to walk these
“tightropes” without losing balance and ending up in the shallow swamp.  Across deep gullies they built
narrow log bridges with handrails.  They set up little ladders for climbing over the larger logs. Along a 1
km transect through the grid, despite the terrain difficulties, they were accurate to within 3 metres of a
line due east-west.

Bayek and Gandeng cuts tracks,
Using skills that most other folks lacks.
North-south or east-west
By a long way the best,
These gents are fine craftsmen, not hacks!

After about a week, Tigga showed us the software she uses to record echolocation calls of the local bat
species – BatSoundPro – and got us started on downloading the many call recordings she and James
had made, and doing a little simple analysis of the peak call frequency – anything from 130 kHz to near
the limit of the equipment’s capability at 200 kHz.  So between Debbie and I, several afternoons, and
rainy evenings when trapping was cancelled, were spent on this until we finished all the recordings
done during our fortnight’s stay.  This involved selecting six pulse records from a series, expanding the
record so we could precisely isolate it from the background of other noise, analysing frequencies and
calculating a mean.

To us BatSoundPro Tigga would teach.
A practice file then we did each;
Six call frequencies rate
Then the mean calculate -
And soon mastery we all did reach.

Apart from the multitudinous variety of fungi, there were other unexpected delights to distract us from
concentrating on bat work – the occasional lizard in a trap, a huge blue scorpion that crossed my track
and stopped at my feet one morning, colourful butterflies and dragonflies, a mother bird fluttering with a
startled squawk off a nest with two tiny naked nestlings, multitudes of grass-spider webs dotting the
roadsides on my morning walks.

Another aspect of the project is development of educational materials – Tigga had a big collection of
educational books on bats for all ages, and had assembled a draft of a booklet for issue to Malaysian
Nature Clubs and secondary schools, so I worked on that some afternoons.

One evening we drove out, past many kilometres of oil palm plantations lining the highway where there
used to be rainforest, to a limestone outcrop with big caves, at Gunung Senyum, where Tigga wanted
to catch some bats of different species – the Lesser Sheath-tailed Bat Emballonura monticola - and
record their calls.  James tried catching some with a net but it was very difficult.  Eventually, at another
cave site we set up two harp traps and got about 30 bats through the evening, with several species we
hadn’t seen before.  Julie also found some bat skulls and post-cranial bones on the cave floor.  At the
ABS conference in Cairns, Tigga presented evidence of a cryptic species, Bicolored Roundleaf Bat
Hipposideros bicolor, with two call frequencies, indicating two species rather than one, and wanted to
look for others – about a dozen have been found around the world in the last few years.

In the big cave at Gunung Senyum
Little bats gnashed their teeth in the gloom;
As they circled up high
They our group did espy,
Then yelled Tigga “Look out! ‘ere they coom!”
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On our last day, we drove off north-west along a bush track to
grid just inside the park boundary, and came upon an Aborigi
with a fenced vegetable garden a few hundred metres away a
a clothes line outside.  The area has long been used by shifti
that finding an untouched area is so difficult.  A wonderful col
fungi.  Also some obvious poachers passing us on their little m

A young man of some talent is Zam
Swims with elephants in their small dam
With his parang he hacks
Cutting neat forest tracks
And helps Debbie say “Selamat malam”

Packed up on 22 January and said our goodbyes to all the 
and off we went to Kuala Lumpur to catch our planes for hom
learning about the delights and difficulties of research in the
fortnight, the news arrived that the radio-tracking equipment h
Tigga’s hotel in KL that day, so the next team might get to 
February to June this year, then more planned for 2004 and b

Species we found:
PTEROPODIDAE

Balionycteris maculata Spotted-winged Fruit Ba
Cynopterus brachyotis Short-nosed Fruit Bat

EMBALLONURIDAE
Emballonura monticola Lesser Sheath-tailed Ba
Taphozous melanopogon Black-beared Tomb Bat

MEGADERMATIDAE
Megaderma spasma Lesser False Vampire B

In our last few days, rain set in almost nightly, so there
was no trapping until the night before we left, when we
added two extra species to our already extensive list,
making 28 for our short stay, 24 of them from a 1 km2

plot (compared with 21 species for the whole of
Victoria), including a Megaderma spasma, a
magnificent animal, far larger, as its name implies, than
the little Murinas and Kerivoulas we had been
processing to date.

Rhinolophus bats have a noseleaf
With extras that challenge belief;
Used to echolocate
Small moths meeting their fate -
Those insects come always to grief!

Just before we left, a new group of Gap Challenge
students arrived for their 3-month tour of volunteering,
and took up all the spare rooms in our house, plus the
somewhat uncomfortable couches in the communal
room – destined to help shovel elephant dung and chop
up bamboo for their feed, for their first weeks.  One of
them was keen to join the bat project and turned to be
very keen and useful, helping with wing punching and
recording as his introduction to field research.
Lesser False Vampire Bat Megaderma
spasma (photo: Robert Bender)
 explore a site for another possible 1 km2

nal thatched hut in the midst of the forest,
nd beautiful Indonesian batik sarongs on
ng cultivators, which is part of the reason
lection of leeches that day and many new
otorbikes.

team, and our wonderful cook, and Zam,
e, after a great fortnight in the rainforest,
 tropics.  To cap it off, after a frustrating
ad been found and was being delivered to
use it.  There are five more teams from
eyond.

t

t

at
 Lesser Sheath-tailed Bat
   (photo Robert Bender)
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NYCTERIDAE
Nycteris tragata Slit-faced Bat

RHINOLOPHIDAE
Rhinolophus affinis Intermediate Horseshoe Bat
Rhinolophus luctus Great Woolly Horseshoe Bat
Rhinolophus refulgens Horseshoe Bat
Rhinolophus robinsoni Horseshoe Bat
Rhinolophus sedulus Lesser Woolly Horseshoe Bat
Rhinolophus stheno Horseshoe Bat
Rhinolophus trifoliatus Trefoil Horseshoe Bat

HIPPOSIDERIDAE
Hipposideros bicolor Bicolored Roundleaf Bat
Hipposideros cervinus Gould’s Leaf-nosed Bat
Hipposideros cineraceus Ashy Roundleaf Bat
Hipposideros diadema Diadem Roundleaf Bat
Hipposideros larvatus Intermediate Roundleaf Bat
Hipposideros sabanus Roundleaf Bat

KERIVOULIDAE
Kerivoula intermedia Small Woolly Bat
Kerivoula papillosa Papillose Woolly Bat
Kerivoula pellucida Clear-winged Woolly Bat
Phoniscus atrox Gilded Groove-toothed Bat

MURININAE
Murina aenea Bronzed Tube-nosed Bat
Murina cyclotis Orange Tube-nosed Bat
Murina rozendaali Gilded Tube-nosed Bat
Murina suilla Lesser Tube-nosed Bat

VESPERTILIONIDAE
Myotis ridleyi Ridley’s Myotis

________________    ^V^ ^V^ ^V^    _________

Wire caught Little Red Flying-fox Pteropus scap
Meredith Ryan
FAWNA (NSW) Inc.  www.fawna.org.au  Email: mezaryan@ceinternet.com.au

In wildlife rehabilitation one is constantly reminded of the harm caused
native species.  Recently, one Little Red Flying-fox (ScapWire) was caug
Brombin near Wauchope, NSW.  In this particular situation the fence was 
the ground sloping away to either side at about the height of the blosso
flowering in a gully some 50 metres away and 15 metres below the ridgeli
fox it was seen by the school bus driver on his 0700 hours outbound r
FAWNA.  The flying-fox was saved from potentially many hours in direct s

The animal was caught in three places by barbs on the wire - by the
membranes.  I find with rescues of this kind that it is first necessary to
extricate the animal that will cause the least amount of further damage.
rotated itself around the top wire before becoming caught in the lower wire
do in situations like this is to give the caught sections of wing membrane 
pump pack before wrapping a double thickness of towel around the anim
water spray tends to rehydrate the wing membrane, "puffing it up" and
Ashy Roundleaf Bat
(Photo: Lindy Lumsden)
Lesser Tube-nosed Bat
(Photo: Lindy Lumsden)

_______

ulatus

 by humankind to Australia's
ht on a barbed wire fence at
running along a ridge line with
ms of Eucalyptus microcorys
ne.  Fortunately for the flying-
un and the details called into
unshine.

 right foot and by both wing
 work out a plan of action to
  In this case the animal had
 as well.  The very first thing I
a good spray of water from a
al and covering its face.  The
 making it more supple and

http://www.fawna.org.au/
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easier to deal with.  It is then a matter of somehow restraining the animal while one painstakingly nips
off barbs with side cutters, or unwinds the barbs from the wire.  At least two sets of pliers and one good
set of side cutters are needed.  At this stage I try to get the animal firmly clamped under one arm to
allow two hands free to work.  Once the lower wing was free of the wire it was a simple matter to extract
the leg, then it was necessary to rotate the animal, still firmly wrapped in the towel, several times
around the top wire and finally to nip off any remaining barbs and free the membrane without causing
more damage.

This male Little Red Flying-fox was housed with a mixed sex group of eight Grey-headed adult and sub-
adult flying-foxes, all suffering various injuries.  The perimeter of the small puncture holes in the wing
membranes sealed nicely and there was no sign of membrane bruising.  Diet in care consisted of apple,
mango and blackcurrant juice mixed with Wombaroo high protein supplement, and whatever sliced fruit
and high protein supplement he stole from the Grey-headeds' nightly food supply.  When blossoms
were found in easy reach they were offered and relished.  The animal was released after a 4 week
observation period into the flying-fox camp at Kooloonbung Creek, Port Macquarie.

Not so lucky was another male Little Red caught in the barbed top wires above a cyclone fence
surrounding the Hastings Council Works Depot in Port Macquarie.  This 319g 134mm F/A male was
hanging not 5 metres from the depot entrance gate and it was not until 2.30 p.m. that FAWNA was
advised there was a flying-fox entangled.  I was the only vaccinated rescuer contactable so it was
another 40 minutes for me to reach the scene.  With there being insufficient wing membrane remaining
to allow sustained flight this animal was euthanased.

________________    ^V^ ^V^ ^V^    ________________

l'll!ropt1S SC(lf)UkJJu., (r-..falc r~.:ticd by 
M Ryan, FAWNA (NSW) Inc.) lj-2~2003 

Caught in barbed-\\ ire fence., 
Port Mac.quarie, NS\\ 
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Leigh Creek catchment managers (Western Victoria) enthuse
about three species of Vespadelus
Patrick Prevett
Centre for Environmental Management and School of Science and Engineering, University of Ballarat, University
Drive, Mount Helen, Vic. 3353.  Email:  p.prevett@ballarat.edu.au

Big things have small beginnings.  Recently researchers at the University of Ballarat were invited to
lead a small party keen to start a microbat species list for Leigh River south of Ballarat.  An ideal bat
capture spot was selected and 4 harps were set at key locations together with 1 Anabat computer and a
barbeque plate.

Right on schedule at 8.47 pm the first clatter of bat activity spread itself exquisitely across the laptop
screen accompanied by cries of what’s that and was that sound produced by that bat which flew over.

Soon Matt Gibson had everyone engrossed in pulses, slopes, characteristic frequency, call shape, and
so on and those of us who should have known better could not resist the temptation to chip in with
that’s a Vespadelus and that’s Chalinolobus morio.

By 7.00 am next day 300 calls were in the directory and three bats were in one of the harps.  We could
not believe our luck (skill) in the location of the harps.  The three bats were Vespadelus darlingtoni, V.
regulus and the elusive (for Patrick) V. vulturnus.

For once in a life-time each bat demonstrated unequivocally the morphological characteristics it was
supposed to have, fitting precisely the key features conveniently set out in the cheat sheet for
identification supplied by Lindy Lumsden for southern Victorian Vespadelus.  To have captured all three
local Vespadelus together for comparative purposes was a bonus.

Now we all know that one reference call from each of three bats do not make a reference call collection,
but it’s a start and now only 299 individuals of each species to go!!

But with all those now highly motivated landowners in the Leigh Creek catchment willing to help it will
be a pushover!

________________    ^V^ ^V^ ^V^    ________________

Habitat measurements and microbats
Patrick Prevett
Centre for Environmental Management and School of Science and Engineering, University of Ballarat, University
Drive, Mount Helen, Vic 3353. Email:  p.prevett@ballarat.edu.au

Just recently I was glad to be part of the ABS Anabat workshop held at Beecroft, Sydney, where
standards for Anabat surveys were the topic for discussion.  As we contemplated the issues and
problems associated with reference call collection, objective call analysis, reporting and call variability
we were reminded by Chris Corben that detectors are often used for purposes for which they were not
designed.  Thus the literature from overseas, and Canada in particular, is full of attempts by
researchers to use Anabat for site comparisons using several detectors simultaneously.

My view is that they can be used in this way but we must give more thought to the volume and
characteristics of the air space we are sampling for bat calls and remember that detectability of different
species varies.  Thus it may be unwise to compare relative activity of two species of bats at one site but

mailto:p.prevett@ballarat.edu.au
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comparisons between sites may be acceptable once it is known how vegetation clutter affects the
reception of signals of different species.

Unfortunately the habitat parameters we should measure to complement Anabat data are not obvious.
Are we satisfied with identification of dominant tree species, diameter at breast height, tree density,
canopy height and structural layering of the vegetation strata?  Tree density and timber biomass
(measured with an optical wedge) are clearly important when trying to determine the volume of air
space (and therefore the bat activity) that our Anabat gear is monitoring.  But forest bats are probably
monitoring the three dimensional array of clutter (vegetation) in their pathway as well as clear air space
as they fly.

To characterise this habitat we need a measure of its porosity or holiness within the forest landscape.
How do we measure this?  Greg Richard’s paper, “Bats and Gaps” (Crome and Richards 1988) comes
close to this with recourse to application of photographic methods and assessment of amount of space
and vegetation either directly from the photograph or using computer analysis of the relative amounts of
foliage and space.

The amount of space available for flight paths varies according to the height at which a bat is flying so
any measure must specify the height within the forest vegetation strata that it applies to (fortunately in
Victoria at sites that I am interested in, the vertical stratification of vegetation is relatively simple).

I am currently trying to get to grips with these issues.  What does Anabat measure?  Is it the number of
calls up to a defined distance from the detector and prescribing some geometric shape.  Does it also
measure calls from some species coming at right angles and even behind the detector as indicated by
Chris Corben, and what happens to the calls initiated from behind clutter but within the detection
distance of the detector.  Perhaps some of these variables can be obviated by placing the detector
pointing straight upwards.

Finally which measurements of habitat provide us with the most relevant information on preferential use
of habitat by bats and what is the simplest way to measure them?

Perhaps measuring habitat is a subject for the next workshop.

If you have ideas on how to measure these habitat parameters such as porosity, please email Patrick at
the University of Ballarat.  p.prevett@ballarat.edu.au

Crome, F.H.J. and Richards, G. C. (1988). Bats and gaps: microchiropteran community structure in a
Queensland rain forest. Ecology 69: 1960-1969.

________________    ^V^ ^V^ ^V^    ________________

Fauna Survey Group and The Australasian Bat Society Bat
Workshop, Kinglake, Victoria.
Silvia Zele

On the weekend of the 8th and 9th of February 2003 the Fauna Survey Group and The Australasian
Bat Society Bat Workshop took place.  The program began at Kinglake National Park with a talk by
Robert Bender on the Bat Box Project at the Organ Pipes National Park.  This was followed by a talk
from Lindy Lumsden (Dept. Sustainability and Environment) which started with the current situation of
the Grey-headed Flying-foxes in the Royal Botanic Gardens and the establishment of an alternative site
at Horseshoe Bend at Ivanhoe.  She then followed with an overview of the ecology of insectivorous bats
as a basis for understanding the results obtained when surveying bats, and some of the issues involved
in trapping (lyssavirus, when and how to release bats etc).  Matt Gibson (Ballarat University) then
outlined a software program he has developed that automatically identifies bats by their high frequency

mailto:p.prevett@ballarat.edu.au
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echolocation calls recorded on the Anabat system.  This is cutting edge science as such a system has
not been developed in Australia before.

The commitment and dedication of the three presenters to the proper research and recording of
information on bats was clearly evident, and there was much interest from the audience in the
information given.

Next on the agenda was good food and conversation outside in the fresh air and sunshine.  People
were able to introduce themselves and to get to know one another.  This was very restful before the
hard work of setting up harp traps at the Toorourrong Reservoir.  Amazingly no-one got wet or fell on
rocks!  We had time to sit and hear the Anabat at work and watch a laptop screen visually present the
calls of various bats before collecting some trapped bats to record reference calls to be used in the
development of identification keys.

It was a tired group that drove in convoy back to the ranger's house at Kinglake National Park.  The
police breathalyser unit stationed on the road must have been surprised at the sudden increase in
vehicles and 'under the limit' drivers out at that time of night.

It was an early start on Sunday and most of us were back at Toorourrong before 7.30 am to collect the
trapped bats and dismantle the harp traps.  A hearty breakfast was eaten before we processed the nine
different species of bats caught.  There was much to learn and to experience causing time to go very
quickly.  There was frequent laughter and no doubt many onlookers were curious about what we were
doing.  We surely presented a very different picture to that usually seen in a picnic area.  When the bat
data was recorded we had the chance to see Lindy's thirteen year old Eastern Freetail Bat
(Mormopterus sp.), George, before we packed up all our gear.

As we were not going to be there at dusk to release the bats, the plan had been to put them in an old
pump shed from which they could fly out themselves when the time came.  But the sighting of a snake
in the shed put paid to that idea – we didn’t want to give the snake a free feed!  After much thought it
was decided to ask at the Platypus Conservancy nearby if the bats could be released in a shed on their
property.  The people there were very friendly and assisted us in organising the safe release of the
bats.  We said our goodbyes and then went our separate ways home.

Thanks to all the people who assisted in the planning and management of the joint workshop,
especially the main organiser, Ian Kitchen.  It was truly a delightful weekend!
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Bats caught during the FSG / ABS Workshop

Common name Scientific name Male Female Total

White-striped Freetail Bat Tadarida australis heard
Southern Freetail Bat Mormopterus sp. (long penis) detected
Gould’s Wattled Bat Chalinolobus gouldii 1 1
Chocolate Wattled Bat Chalinolobus morio 2 4 6
Eastern False Pipistrelle Falsistrellus tasmaniensis 1 1
Common Bent-wing Bat Miniopterus schreibersii 7 1 8
Southern Myotis Myotis macropus 4 13 17
Lesser Long-eared Bat Nyctophilus geoffroyi 6 5 11
Large Forest Bat Vespadelus darlingtoni 2 2
Southern Forest Bat Vespadelus regulus 2 3 5
Little Forest Bat Vespadelus vulturnus 3 1 4

Total caught 28 27 55

________________    ^V^ ^V^ ^V^    ________________

Watercolour by Louise Sanders
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– News and Announcements –

11th Australasian Bat Conference
14th - 16th April 2004

University of Southern Queensland
Toowoomba, Queensland

"Bats Bring Bountiful Benefits"

Start planning your next trip to Queensland now, for the next ABS conference and social extravaganza.

Toowoomba is the largest inland regional centre in Australia (nearly 90,000 population), servicing the
rich agricultural region of the Darling Downs, as well as greater southwestern Queensland and
northwestern New South Wales.

Toowoomba and region supports industries as diverse as cotton and grain growing, dairy, beef, wool
and intensive livestock industries, hardwood and plantation forestry, wine and horticultural production,
manufacturing, commerce, tourism and education.

With this in mind, we are running with a conference theme of "Bats Bring Bountiful Benefits" and aim to
raise awareness of the significant roles that bats play in the ecological functioning of such a region,
particularly with regard to the sustainability of our primary production industries.

As with all our conferences, the Toowoomba one will be held the week after Easter next year (which is
during the Queensland School Holidays) and we have made preliminary plans for pre- and post-
conference field trips and workshops to be held in the southern Queensland region.

On campus accommodation will be available for participants at the USQ, but if you wish to find
shared or family accommodation, it would be advisable to start looking soon.  Toowoomba hosts
a major gospel music festival over the Easter weekend and many people remain in the city and
surrounding region for the holidays.  There are a number of caravan parks and motels within a 2 km
radius of the USQ offering a range of accommodation possibilities and prices.

We will endeavour to get conference information onto the ABS web site soon, and will include relevant
accommodation details to assist those of you who do not wish to stay on campus for the conference.
The next newsletter will contain greater detail, registration forms and other relevant paraphernalia for
those of you who do not have (or choose not to use) internet access.

We look forward to seeing you all in Toowoomba next April.

Greg Ford
(on behalf of the organising committee: Monica & Martin Rhodes, Lindsay Agnew, Al Young)

________________    ^V^ ^V^ ^V^    ________________

Not extinct after all
Some good news in the bat world:  a bat thought to be extinct in the UK, the greater mouse-eared bat
was rediscovered in Sussex, in December 2002.  It was declared extinct in 1990.  Check out the
following URL:  http://news.bbc.co.uk/2/hi/science/nature/2587445.stm
Thanks to Len Kerry for spotting this article.
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Where to send recovered band information
If you come across a banded bat, the best way to let people know is to submit the band number to the
Australian Bird and Bat Banding Scheme (Environment Australia) website via the address below:

http://www.ea.gov.au/biodiversity/science/abbbs/reportform.html

Thank you to Tony Mitchell (DNRE Vic) for this information.

________________    ^V^ ^V^ ^V^    ________________

New ABS domain
Alexander Herr
ABS Web adminstrator, CSIRO Sustainable Ecosystems, PMB, Aitkenvale, Qld 4814.
Email:  aherr@csu.edu.au

We now have our own domain, so if you give out or link the ABS webpage please use the following
URL:

http://abs.ausbats.org.au
Also, just a reminder that subscription to the listserver are now handled through a web-based interface.
It provides a range of options including digest and viewing of subscriber’s email addresses.  You can
access it on:

http://listserv.csu.edu.au/mailman/listinfo/abs

________________    ^V^ ^V^ ^V^    ________________

The ABS website – an excellent resource
Kyle Armstrong
ABS Newsletter Editor

The more I read the ABS website, the more I find.  If you have not had a good look through our website
(available at:  http://abs.ausbats.org.au), below is a short summary of what can be found inside ...

Home Page:  After a funky introduction, the ABS home page is loaded, complete with excellent pictures
and a series of buttons that take you to other pages in the site (below).
About Us:  Contains the Aims, and a Statement of Objectives of the ABS.
Executive Contact:  Postal and email address of the ABS executive, complete with photos of
everyone.
ABS Conferences:  Contains information about upcoming conferences.
Join ABS:  Contains a Membership application/renewal form that can be printed.
Australian Bat Literature:  Allows you to search for selected publications on Australian bats by
keyword.  You can also add your own using the online form provided.  This section will change soon, as
this server is going down.  Pages and links will therefore cease working.
Research Projects:  Currently features a project investigating the taxonomic status of Troughton's
Sheathtail Bat.
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Leave us a Note:  Provides a form for you to send your thoughts to the ABS.
Newsletter Archive:  Contains PDF's for download of Newsletters 5-17, and others will be forthcoming
in the future.  Also contains the Bat Box Newsletters 9 and 11 available for download as a Word
document.
Help Us Conserve Bats:  Details lots of ways you can help conserve bats including:

• Join the ABS, and attend biennial conferences;
• Building Bat Boxes;
• Information on plants that would benefit flying-foxes if planted in regeneration sites for

example;
• Batwatch Program - make observations on flying-fox camps and fill out survey forms;
• Information on bats in mines and caves;
• How to make donations to the ABS for the Flying Fox Fighting Fund.

Flying Fox/Blossom Bats:  Contains various links to:
• Websites involved in the research, conservation and management of flying-foxes;
• CSIRO for information on viral zoonoses;
• Photo gallery, information on living with flying-foxes;
• Batwatch survey information, food tree information.

Some of these links are out of date.  We haven't had time to check and update all links.  This would be
a great job for a volunteer.
Insect Eating Bats:  Contains links to information about:

• Bats and mines;
• Bat boxes;
• Forest bats;
• Excluding bats from buildings;
• Bats in caves;
• Photo gallery.

The ABS has a second website: the Australasian Bat Society Listserver.  It is available at:

http://listserv.csu.edu.au/mailman/listinfo/abs
and contains:

• Links to the ABS website;
• Information about subscribing and unsubscribing from the list;
• The purpose of the list: for ABS members to raise and discuss bat-related issues, and as an

exchange network between members and the ABS executives.
• Archive of previous postings;
• List of other ABS subscribers.

I am sure everyone will find these two sites very useful.  Please support Herry by contributing where
you can.  A future update of the website will provide a links page.  This page will crosslink to other
bat/mammal/conservation societies.  This page also would benefit greatly from a volunteer who is
willing to collate and manage (i.e. identify and remove dead links).  Any takers please contact Herry
directly (aherr@csu.edu.au).

________________    ^V^ ^V^ ^V^    ________________

MAMMAL2005:  Notice of the 9th International Mammalogical Congress
The Congress Committee for MAMMAL2005 (the 9th International Mammalogical Congress (IMC 9);
formerly International Theriological Congress (ITC)) has been launched and the date for the congress
determined.  The IMC 9 will be held between Sunday 31 July – Friday 5 Aug in 2005.  The venue will be
a new convention centre currently under construction in Sapporo, Hokkaido, Japan.  This centre will be
launched in June 2003.  Mammal2005 has been asking mammalogists to register their email address.
Information including newsletters is provided periodically to registered people.  Please register your
interest with MAMMAL2005 by emailing:   MAMMAL2005@hokkaido-ies.go.jp

mailto:MAMMAL2005@hokkaido-ies.go.jp
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The Bat Roost Box Kit.  Latrobe Valley Field Naturalists & Latrobe
City.  Revised ed. Jan. 2003
Robert Bender
9 Bailey Grove, Ivanhoe, Vic 3079.  Phone/fax:  03 9499 2413.  Email:  rbender@netlink.com.au

The kit (a comb-bound book of 30 pages) was first published in November 2000, and has now been
revised and expanded.  The construction guidelines have been rewritten, and new illustrative photos of
boxes included.  The 3D projection drawings of box construction have been redrawn, and an extra
drawing added showing stages of construction.  One copy of each is bound into the book and a second
removable copy enclosed in a plastic pocket at the back of the book.  Monitoring and maintenance
guidelines have been separated into two sections, the box placement recording sheet redrafted to add
extra data, some extra references added to the bibliography.  A short list of useful contacts has been
added.  The last page is a membership application form for the ABS and the back cover has some nice
photos of boxes in place on trees, and of Gould’s Wattled Bats crowded into a box.

The kit is a very useful aid to anyone wanting to start up a roost box project and needing advice on box-
construction, siting, maintenance, and monitoring of ongoing use of the boxes by bat colonies.  The kits
are still available free-of-charge from the West Gippsland Catchment Management Authority through
Lorraine Wregg who may be contacted at 03 5175 7800 or by email at westgippy@wgcma.vic.gov.au

________________    ^V^ ^V^ ^V^    ________________

New poster available!
This is a black and white reproduction of a new bat
poster available from Nick Birks at Wildflight Australia
Photography.  It looks stunning in colour with green
ferns, blue cliffs and a purple-red sky.  Produced for
the Naracoorte caves, it combines Nick’s photographs
taken in the wild over some time, and includes a key
for identification.

Cost:  $15 plus postage
Size:  420 x 600 mm
Contact:
Nick Birks
Wildflight Australia Photography
116 Fullarton Road Norwood SA 5067
Tel:  08 8431 8300
Email:  nicholas.birks@wildflight.com.au
Website:  www.wildflight.com.au

Advertisement

mailto:nicholas.birks@wildflight.com.au
mailto:rbender@netlink.com.au
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News from around the traps
New South Wales

Sirena Wan reports:
There are some very keen and dedicated students from various universities around New South Wales,
commencing research projects on pteropids in 2003:

Kristen Connell, from University of Technology Sydney, is investigating the diet, population density and
composition of two colonies of Grey-headed Flying-foxes, at Ku-ring-gai Flying-Fox Reserve and the
Sydney Royal Botanic Gardens.  She is interested in any differences that can be seen between an
urban colony (RBG) and an urban-fringe colony (KFFR).

Anja Divljan, from University of Sydney, is experimenting with teeth characteristics and other
morphological measurements to find a method to estimate the age of flying-foxes.

Mary-Clare Fisher, from University of New England, is working on a behavioural study looking at
oestrus behaviours in female Grey-headed Flying-foxes at Bellingen.  Specifically, she is trying to see
whether it is possible to tell when females are ovulating, and will also be testing for oestrogen and
progesterone in faecal samples, as markers of fertility.

Sirena Wan, from University of New South Wales, is using genetic techniques to test whether dispersal
occurs between sedentary populations of Grey-headed Flying-foxes along its entire range.  The aim is
to target the small sedentary populations contained in larger camps, to look at genetic relatedness
within and between these populations, and essentially to determine whether separate units exist for
management purposes.

Justin Welbergen, from University of Cambridge, is continuing his PhD fieldwork (since 2001) in
northern New South Wales, on the social organization of the Grey-headed Flying-fox.  He is examining
mating systems/strategies and looking at roosting and foraging behaviours to determine behavioural
and ecological requirements.

Karen-Ann Gray, from University of New England, has recently completed her Honours thesis on
hormones, body clocks and breeding seasons in the Grey-headed Flying-fox.

Praveen Gopalan, from University of Sydney, will be commencing his Honours project, which will
involve flying-foxes, as a mid-year admission.

We should all be looking forward to an exciting range of flying-fox talks/presentations at the next ABS
Conference (and those keen students who have collected wet and sticky flying-fox poo during their
fieldwork should be given a special prize!!).  Good luck to all the students.

________________    ^V^ ^V^ ^V^    ________________
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– Recent literature –
Compiled by Kyle Armstrong and Yuki Konishi from Current Contents (October 2002 - March 2003)
and other sources.  See http://home.ncifcrf.gov/research/bja for journal abbreviations.
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