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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. Please
use the Microsoft Word template if you can (available from the editor). Faxed and hard copy
manuscripts will be accepted but reluctantly! Please send all submissions to the Newsletter Editor
at the email or postal address below.
Electronic copy should be in 11 point Arial font, left and right justified with 16 mm left and right
margins. Please use Microsoft Word; any version is acceptable.
Manuscripts should be submitted in clear, concise English and free from typographical and spelling
errors. Please leave two spaces after each sentence.
Research Papers should include: Title; Names and addresses of authors; Abstract (approx. 200
words); Introduction; Materials and methods; Results; Discussion; and References. References
should conform to the Harvard System (author-date; see recent Newsletter issues for examples).
Technical notes, News, Notes, Notices, Art etc should include a Title; Names and addresses of
authors. References should conform to the Harvard System (author-date).
All pages, figures and tables should be consecutively numbered and correct orientation must be
used throughout. Metric units and SI units should be used wherever possible.
Some black and white photographs can be reproduced in the Newsletter after scanning and digital
editing (consult the Editor for advice). Diagrams and figures should be submitted as ‘Camera ready’
copy, sized to fit on an A4 page, or electronically as TIFF, JPEG or BMP image files. Tables should
be in a format suitable for reproduction on a single page.
Research Papers and Notes will be refereed, and specialist opinion will be sought in some cases for
other types of articles. Editorial amendments may be suggested, and articles will generally undergo
some minor editing to conform to the Newsletter.
Please contact the Newsletter Editor if you need help or advice.
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– Editorial –
Thank you to everyone who contributed to this issue, and to Lindy Lumsden and Maria Adams, for the
editing, printing and mailouts. Thank you also to Avisoft Bioacoustics who provided financial support for
this issue – look out for Raimund Specht’s advertisement within.
I recently attended the 13th International Bat Research Conference in Poland and post conference field
trips, which were extremely well organised and a great experience – thank you to all the organisers.
After finishing this issue of the Newsletter, I am off to Taiwan for a symposium on East Asian mammals
hosted by Tunghai University. I am hoping that in the future we can have more dialogue with other
Australasian bat societies, including the Bat Association of Taiwan (BAT).
I have also returned recently from some of my fieldwork in the island archipelagos south of Japan. Both
the terrain and the species are quite different to what I have been used to in the dry northwest of
Western Australia – green jungles and limestone caves. The big spiders that I am mostly used to
crawling underneath of, and the kangaroo droppings that I normally crawl through are now represented
by very large long-legged scutigerid centipedes and sharp limestone and mud. I suggested renaming
one particular cave ‘the Knife Shop’ because that was what it was like crawling through. Lucky that I
am too skinny to bruise easily, but I still bleed. I am working on the Japanese Rhinolophus cornutus
group, and I hope to put something together for a future issue of the Newsletter.
Our website administrator, Alexander Herr, has been updating our website recently, and now issues 5 –
20 of the Newsletter are available for download. If you would like the whole set, the ABS will soon be
selling a compilation of issues 1 – 20. These will be available on CD as separate PDF files for $25. We
will also be printing a compiled version as a single ‘book’. This hard copy edition will be $100, and only
available on request. The reason for the higher price of the book is the cost of printing, so you might
find a CD version more satisfactory. However, we understand that people might also prefer the hard
copy (to put next to their hard copy of the Australian Bat Research News compilation no doubt). We
are still finalising these compilations - please contact me if you are interested in either the CD or the
hard copy version.
The impetus for the compilation was mainly to ensure that our publication reaches libraries where
people may access it. This is part of the advantage and responsibility of having an ISSN. So, while
most of our issues are available for download from our website to interested internet surfers, people
searching libraries by ISSN will soon be more likely to come across it.
The new Word template for Newsletter submissions seems to be working well. I received several
submissions that had been written into the template, and they were easily incorporated. I am looking
forward to receiving many more submissions for the next issue. As usual, I am happy to receive
anything bat-related you might like to submit.
Kyle Armstrong
Newsletter Editor

Front cover: Illustration of a Little Red Flying-fox (Pteropus scapulatus) feeding on Broad-leaved Paper
Bark (Melaleuca quinquenervia) by Louise Saunders (Artist / Illustrator of Natural History and Botany;
see www.lousaunders.com) from a photo by Helen Gormely. Please respect the copyright of Louise.
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– President’s Report –
Welcome to another interesting issue of the Newsletter. We apologise for it being a little late.
In the last newsletter, I reported that we had two bids for the 2006 conference – New Zealand and
Melbourne/Geelong, Victoria, and that we would put these bids to the membership to vote on their
preferred venue. However, in the intervening months the executive has made a decision on the
conference location, which we hope will be to all (or at least most) people’s satisfaction. The next
Financial Annual General Meeting (we have to have an AGM on the non-conference years) will now be
held in Melbourne, and there will be an associated workshop. This will be in a similar vein to the very
successful Anabat workshop we held with the 2003 FAGM. Rob Gration is currently putting together
ideas for this workshop and provides further information later in the newsletter.
The 2006 conference will, therefore, be held in New Zealand. Stuart Parsons has kindly offered to host
this conference at the University of Auckland. Costs are likely to be similar to the 2004 conference in
Toowoomba, however, depending on where you are flying from, the flights may cost a bit more. Flights
to New Zealand are currently pretty cheap, however with the way prices go up and down, it is hard to
predict what the costs might be in 2006 – hopefully they will still be cheap! There is more information
on the conference later in the Newsletter. Several years ago we decided that every second conference
would be in south-eastern Australia, where the majority of members live, and that the alternate ones
would be in more remote areas, both to make it more accessible to members in those areas and to
provide more exotic venues for the rest of us!! It is also a good way to encourage new members from
other regions. As our society is the Australasian Bat Society it is good to have a conference outside of
Australia every now and then. I hope the membership agrees with the decision the executive has
taken, and that lots of people will attend. So put it in your diaries now for a trip to New Zealand over
Easter 2006.
While on the topic of conferences, I have recently returned from the 13th International Bat Conference in
Poland. It was a great conference (as usual) and it was really interesting to see more of the European
research. Australasia was well represented with Jerry Alexander, Kyle Armstrong, Susan Campbell,
Chris Grant, Bruno Greimel, Colin O’Donnell, Stuart Parsons, Monika and Martin Rhodes, and Jane
Sedgeley also attending. The 14th International Bat Conference will be in Mexico in 2007, so save up
for this one – they are great conferences so it really is worth making the trip if possible. And you get to
see some interesting parts of the world that you might not otherwise go to, and of course the
opportunity to see very different bats.
Also on conferences, Kyle and I were both invited to a conference in Taiwan in November, and in
addition to presenting other papers, we were asked to prepare a poster paper on the ABS.
Researchers from Tunghai University have recently established BAT (Bat Association of Taiwan) an
organisation similar to the ABS, and they are keen to have links with us and for us to promote the ABS
at the conference. We hope this can attract more Asian members as well. We will put this poster on
the ABS website. If anyone would like to use it to promote the society, at field days or with other
displays etc, please download it and print it off, or contact me and I can send you the full sized copy.
Happy batting
Lindy Lumsden
ABS President

A sign pointing to a Bat Education Centre is Taiwan.
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– Australasian Bat Society: business and reports –
Notice of the Financial Annual General Meeting
of the Australasian Bat Society
The Financial Annual General Meeting and bat-related workshops will be held in Melbourne at the
Northern Melbourne Institute of TAFE on 22–24 April 2005. The workshops will be similar to those held
at the Sydney FAGM in 2003 and the 2004 ABS conference. The costs are yet to be determined but
will be kept to a minimum. The themes suggested for the workshops are as follows:
•
•
•

Australian Bat Workers Manual, in DVD format.
discussed;
Animal ethics; and
Equipment and techniques.

A draft version of this will be shown and

Any suggestions for workshop themes can be emailed to Rob Gration c/-

robertg-aas@nmit.vic.edu.au
or by snail mail: Building D 3076, Northern Melbourne Institute of TAFE, PO Box 8, Epping, Victoria
3015.
Letters will be sent out to members early in 2005 with details of the workshop program, venue,
accommodation and cost.

12th Australasian Bat Conference
19 - 21 April 2006
University of Auckland, New Zealand
Dr Stuart Parsons of the University of Auckland, New Zealand, has offered to host the 2006 ABS
Conference. At the previous conference there was discussion about whether the conference would be
held in New Zealand or in Melbourne/Geelong, however we have decided that the opportunity to have a
conference in NZ was too good an opportunity to pass up! (For further discussion on this issue, see the
President’s Report).
As with all our conferences, the New Zealand conference will be held the week after Easter, with the
conference itself on 19-21 April 2006 with associated pre- and/or post-conference field trips/workshops.
More information is available on the conference web site:

www.sbs.auckland.ac.nz/absc2006
Keep an eye on the web site as it will be updated regularly.
This is a fantastic opportunity to go to New Zealand and learn more about their amazing bats. In
addition, why not make a holiday of it, and bring the family along too!
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– Research Papers and Notes –
A winged-insect target-strength model for estimating the prey
detection and ranging performance of echolocating bats
Leonard J. Kerry
Carrum Downs, Victoria 3201. Email: leonard_kerry@aapl.com.au

Introduction
As with microwave radar systems (USN 1997) the echolocation performance of bats is often evaluated
by using a suspended sphere as the target (Au 2004). Although spheres provide predictable target
strengths when their diameter is large relative to the wavelength of the test signal, the effective target
strength starts to swing between increasingly higher and lower values as the wavelength of the signal is
adjusted to exceed one-third of the sphere’s diameter. If the signal wavelength is further adjusted to
approach and then exceed three-times the diameter of the sphere, effective target strength of the
sphere is observed to make a final dip to one-quarter its original value followed by a final peak of fourtimes its original value prior to sliding down a steep attenuation slope in the Rayleigh scattering region.
The oscillatory variations in a sphere’s effective target strength are mainly due to “creeping waves” that
track around the circumference of the sphere and either add to or subtract from the strength of the
directly reflected waves as they return to the signal source (USN 1997).
Several authors (Hill and Smith 1984; Altringham 1998; Neuweiler 2000) have claimed that the
wavelength of echolocating signals relative to the size of flying insects affects their visibility and
maximum range of detection by foraging bats. Recent work by Houston et al. (2004) supports this
claim by demonstrating that strong echo attenuation is present in the Rayleigh-scattering region of
winged-insect targets. The results also suggest that echoes from flat wing surfaces are not subject to
the creeping-wave effects observed with spheres and that target-strength is monotonic across all
regions of the target-strength curve.
After assessing the published target-strength data, it seemed feasible to develop a simple model for
predicting the target strength of winged insects based on physical characterisation and measurement.
Performance of the proposed model is evaluated initially by predicting the target strength of the wingedinsects used by Houston et al. (2004) and comparing them to the published empirical measurements.
Modelling results are then used to calculate the prey detection and ranging performance of a
hypothetical bat for direct comparison with similar empirical-data based calculations published by Jones
and Rydell (2003) and Houston et al. (2004).
Observations
Houston et al. (2004) conducted measurements on three size categories of insects to determine the
maximum possible target strength available to foraging bats over a range of frequencies. This was
implemented by orientating vertically the insects to maximise exposure of wings and body to ultrasonic
test signals, thereby maximising echo glint amplitude.
Houston et al. (2004) observed that the “average” attenuation rate in the Rayleigh-scattering region of
their scatter chart is 9 dB/octave compared to the 12 dB/octave recorded for spheres. However, this is
to be expected near the ‘knee’ of the attenuation curves and I suggest the roll-off rate will ultimately
asymptote towards 12 dB/octave.
Although not addressed by Houston et al. (2004) the published target-strength scatter chart at low
normalised wing lengths, along with the maximum-detection-range graph at low frequencies, suggests
an attenuation rate significantly greater than the expected 12 dB/octave in the Rayleigh scattering
region. I can offer no explanation for this apart from surmising that measurement accuracy, artefacts of
data transformation or experimental methodology were responsible.
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Assumptions
Air attenuation
It was difficult to obtain data on air attenuation at the 80% humidity level used by Houston et al. (2004).
Massa (1999) provided some data but it was limited to three frequencies between 40 kHz and 100 kHz,
inclusive. Accordingly, I applied geometric interpolation and power regression to extrapolate down to
10 kHz. The resulting data is provided in Table 1. Although not ideal, these estimates were the best
available for this analysis.
Table 1. Air attenuation at 80% Relative Humidity.
Frequency
kHz
10
15
20
25
30

Air
attenuation
(dB/m)
0.121
0.226
0.351
0.494
0.654

Frequency
kHz
35
40
45
50
55

Air
attenuation
(dB/m)
0.829
1.017
1.219
1.433
1.659

Frequency
kHz
60
65
70
75
80

Air
attenuation
(dB/m)
1.896
2.144
2.402
2.670
2.948

Frequency
kHz
85
90
95
100

Air
attenuation
(dB/m)
3.236
3.533
3.839
4.153

Hypothetical bat
To predict the performance of echolocating bats, Houston et al. (2004) chose 110 dB SPL for the signal
level emitted by the hypothetical bat and gave it a hearing threshold of 0 dB. Although the authors did
not make it clear what the reference conditions were for these specified levels when first introduced,
there is a later statement suggesting that the emission level was taken from measurements conducted
by Surlykke at a range of 10 cm from the bat. Assuming this to be the case, I have re-normalised this
emission level to one metre range from the bat, making it 90 dB re20 uPa at a range of 1 m.
Completely specifying the signal level this way ensures there is no ambiguity and it clearly defines the
bat call level that will be use in later calculations. Although the hearing threshold is similarly ill defined
by Houston et al. (2004), I have assumed the authors intended it to be 0 dB re20 uPa sound field level,
equivalent to typical human hearing thresholds at 2 to 4 kHz. Root-mean-square (RMS) values are
used throughout.
Signal strength characterization
The signal path in most communications and radar systems is modelled by characterising the signal
source, received signal strength and/or echo strength in terms of power and power density. Similar
units of signal measurement facilitate modelling of the echolocation systems used by bats and dolphins
(Kerry 2004). When evaluating the link budget equation to determine the performance of the
hypothetical bat, the emitted signal strength and its echo will be specified in terms of power density.
When the reference level of 20 uPa at 1 m is converted to signal power density, it is almost exactly
equivalent to 1 pW/m2. As this is a numerically convenient power-density reference level, we have the
happy situation where we can say with very little error that a sound pressure level specified as “somany” dB’s above the 20 uPa at 1 m reference SPL level is also the same number of dB’s above the
1 pW/m2 reference power density level. This relationship will be used when evaluating the link budget
equation in the next section. Note that reference levels are in terms of average power.
Method
Whereas Houston et al. (2004) emphasised a relationship between signal wavelength and the
rectilinear length of insect wings when presenting their empirical data, the target strength model
developed here is based on the target’s cross-sectional area that directly affects the strength of the
echo available to a foraging bat. Initially, a simple model is presented to estimate the cross-sectional
area of winged insects based on physical measurements. That is followed by a second model that
predicts the target strength of winged insects across all sections of the target-strength curve,
particularly in the Rayleigh-scattering region where the effective target strength changes rapidly with
changing signal wavelength.
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Cross-sectional area model for winged insects
Whereas a sphere reflects the echoes of ultrasonic signals omni-directionally due to the curved nature
of its surface, the wings of insect prey are generally planar in form (Dudley 2000) and tend to reflect
signals in the form of a beam with angles of reflection equal to the angles of incidence. The maximum
glint amplitude of echoes occurs when the plane of the wings is perpendicular to the incident signal,
causing maximum reflection in the direction of the signal source and receiver. A convenient model for
the cross-sectional area of winged insects is a disc (not a sphere) of equivalent cross-sectional area.
Therefore:
where:

A = π (F L )

2

(1)

A = disc-equivalent cross-sectional area of a winged insect (m2);
L = wing length of the insect (m); and
F = scaling (or form) factor relating wing length to the equivalent-area disc radius.

The maximum range of values for the scaling factor is 0 < F ≤ 1 . Values of F → 1 apply to insects
with low aspect-ratio wings, whereas values of F → 0 apply to insects with high aspect-ratio wings and
body. The number of wings on the insect also affects the value of F. Selecting a value for F to predict
the cross-sectional area of winged insects will ultimately depend on cataloguing some characteristic
values of F against representative insect forms or structures. This will require a single target-strength
measurement for each insect form using a signal wavelength that is small relative to the size of the
insect. The value of F for the present work is determined from the target strength results published by
Houston et al. (2004).
Extrapolating the right hand side of the target-strength scatter chart of Houston et al. (2004) indicates
that the target strength of the caddisfly asymptotes to about –43.9 dB. This equates to a target surface
area of 40.5 um2. A disc of the same area has a radius of 3.59 mm. The largest caddisflies used for
the measurements had a wing length of 9 mm, giving a scaling factor of F = 0.399 for this insect form.
It is interesting to note here that when F = 0.4 (rounded-up), equation (1) reduces to:

L2
A ≈ -2
Applying this relationship and the same scaling factor to the 4.5 mm (large midge) and 2.8 mm (small
midge) wing-length categories of Houston et al. (2004), we get:

A = 40.5 um 2
A = 10.1 um 2
A = 3.92 um 2

for caddisflies;
for large midges; and
for small midges.

Although it is difficult to confirm the validity of using the F = 0.4 scaling factor for the latter two insectsize categories due to the data of Houston et al. (2004) not extending to the right hand sector of their
chart, results presented later show that F = 0.4 provides a good estimate for the maximum crosssectional areas of these two-winged insects.
Target strength model for winged insects
The target-strength model is based on a 2nd order transfer function with two transmission zeros at the
origin of the complex plane. The two transmission poles are complex conjugates critically damped to
produce the sharpest possible monotonic transition to the Rayleigh scattering region. Although poles
with other damping factors were evaluated for the model, they were rejected for significantly deviating
from the benchmark measurements of Houston et al. (2004).
Notwithstanding, when more
experimental target-strength data becomes available for a wider range of insect species, it would be
worth re-evaluating alternative damping factors for the model. Applying the critically damped 2nd order
model to winged-insects, target strength can be expressed in the remarkably simple form of:
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TS

where

TS

λ

λ

⎡ A3 ⎤
= 10 Log10 ⎢ 2
4⎥
⎣A +λ ⎦

(2)

= wavelength-dependent target strength of the insect (dB);

A = disc-equivalent cross-sectional area of the winged insect (m2); and

λ = signal wavelength (m).

Substituting equation (1) into equation (2), the integrated target-strength model becomes:

TS

λ

⎡ π 3 (F L ) 6 ⎤
= 10 Log 10 ⎢ 2
4
4 ⎥
⎣ π (F L ) + λ ⎦

(3)

Echolocation link budget
The link budget equation that describes the relationship between hypothetical bat-call strength, air
attenuation, target range, target strength and bat hearing sensitivity is:

EPD = S PD − 40 Log10 (R ) − 2 Rα
where

F

+ TS

λ

(4)

EPD = echo power density at hearing threshold (dBpW/m2);
S PD = signal power density (dBpW/m2);
R = target range (m);

α IF = frequency-dependent air attenuation (dB/m); and
TS Iλ = target strength (dB), as calculated in equation (2) or (3).
For the three insect size categories used by Houston et al. (2004) and over the range of frequencies
(wavelengths) of interest, insect target strengths are calculated from equation (2) using the crosssectional areas calculated from equation (1). Alternatively, target strengths can be calculated directly
from wing lengths and appropriate scaling factors F, using equation (3). Over the same range of
frequencies, equation (4) is used to solved for maximum detection range (R) using the previously
calculated target strengths, the air attenuation data provided in Table 1 and the 90 dBuW/m2 call-level
and 0 dBuW/m2 hearing threshold assumed for the hypothetical bat. The results of these calculations
are plotted as target strength vs. normalized insect wing-length in Fig. 1 (solely for direct comparison
with the empirical data published by Houston et al. (2004)) and as detection range versus bat call
frequency in Fig. 2.
Results
Fig. 1 shows the calculated target strength of the three insect size categories plotted against
normalized wing-length. Although the curves cover a greater range of wing-length than the scatter
chart of Houston et al. (2004), target strength values are generally similar. In particular, the curves for
the smaller two size categories are seen to provide a good estimate of the corresponding target
strength data in the scatter chart. This confirms the use of F = 0.4 as a suitable scaling factor in
equation (1) when estimating the cross-sectional area of the smaller winged insects. The main
difference to note is the more gradual roll-off around the ‘knee’ of these curves compared to the
precipitous drop in target strength of the two larger-size categories in the scatter chart. The expected
roll-off towards a 12 dB/octave asymptote is also evident for low wing-length to wavelength ratios.
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Fig. 1. Predicted insect target strength vs. normalized wing-length.
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Fig. 2. Predicted maximum insect detection range vs. echolocation frequency.
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Fig. 2 shows the predicted maximum prey detection range for the three insect-size categories versus
echolocation frequency. Comparison with the empirically based ranging results for the hypothetical bat
of Jones and Rydell (2003) and Houston et al. (2004) shows that the target strength model of equations
(2) and (3) has predicted comparable maximum detection range performance for all three prey-size
categories.
Discussion
The reduced prey detection range evident at low frequencies in both Fig. 2 and the scatter chart of
Houston et al. (2004) is due to strong echo attenuation in the Raleigh scattering region. As signal
frequency increases however, reduction of signal wavelength relative to the size of the targets causes a
rapid increase in the target strength (Fig. 1) and a corresponding increase in detection range (Fig. 2).
This is particularly noticeable for the largest insect size category (caddisfly). At even higher test
frequencies where target strength (Fig. 1) asymptotes towards its maximum possible value,
atmospheric attenuation gradually becomes the dominating factor causing range performance to
decline after passing through its peak value. This is again most evident for the largest size insect in
Fig. 2 but less obvious for the smaller sized insects. The reason is that by the time the signal frequency
is high enough to significantly increase the target strength of the smaller insects, atmospheric
attenuation has already started to significantly reduce prey detection range.
The predicted detection range curve for the caddisfly in Fig. 2 shows a distinct drop in detection range
once the signal frequency exceeds 35 kHz. This behaviour is to be expected; at this and higher
frequencies the target strength of the insect is close to its maximum value whereas atmospheric
attenuation continues to increase with increasing signal frequency. The equivalent graph published by
Jones and Rydell (2003) and Houston et al. (2004) shows a much smaller drop in caddisfly detection
range over the same band of frequencies even though the scatter-chart published by Houston et al.
(2004) confirms that the caddisfly is close to its maximum target strength and similar to that shown in
Fig. 1. Allowing for some difference between the estimated atmospheric attenuation rates of Table 1
and the unreported values used by Houston et al. (2004), a greater reduction in maximum detection
range would still be expected at higher frequencies than is currently evident in the published graph.
Equation (1) has demonstrated its usefulness as a predictor of the cross-sectional area of winged
insects. Although the scaling factor of F = 0.4 was initially established and used for the four-winged
(McGavin 2000) caddisflies, the predicted target strength results shown in Fig. 1, and the subsequent
maximum detection range predictions graphed in Fig. 2, demonstrate that it seems equally applicable
for the two-winged (McGavin 2000) large and small midges. Values of scaling factor F remain to be
established for pterygote insects of different form and structure.
The model presented in equation (2) and consequently the integrated model of equation (3), similarly
appears to be a good predictor of winged-insect target strengths. In contrast to the abrupt and
unexplained attenuation evident in the target-strength scatter-chart published by Houston et al. (2004)
the results of Fig. 1 demonstrate a more gradual roll-off at lower wing-length to wavelength ratios in the
upper two data sets. The curves of Fig. 1 also approach the expected 12 dB/octave asymptote at the
extreme left hand side of the graph.
Apart from the fact that the results presented in Figs. 1 and 2 are based on a bat with hypothetical
echolocating characteristics, it is also assumed that the maximum possible cross-sectional area of a
volant insect is available to glint-modulate the echoes of foraging bats. As it is energetically expensive
for insects to fly at large angles of attack (Dudley 2000) it is reasonable to assume that un-hindered
flight is fundamentally horizontal with relatively shallow angles of ascent and descent. Considering that
many bats forage within stratified height bands associated with their preferred habitat (Altringham 1998;
Neuweiler 2000) it is likely that encounters mostly occur when both forager and prey are at comparable
heights and not from directly above or below! Under these circumstances, greatest echolocation
visibility is likely to occur when the flight path of the insect crosses ahead of the bat, exposing roughly
half the cross-sectional area assumed earlier. Re-modelling the caddisfly with a cross-sectional area
one-half the previous value positions the new detection range curve (not shown) approximately midway between the previous caddisfly curve and the large-midge curve of Fig. 2. Compared to the
previously predicted maximum detection range of 5.3 m at 35 kHz, the revised caddisfly curve predicts
a maximum detection range of 3.9 m at 45 kHz. The foregoing discussion suggests that the maximum
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detection-range curves published by Jones and Rydell (2003), Houston et al. (2004) and those
modelled here in Fig. 2 are probably optimistic.
Conclusion
Cross-sectional area and target strength models have been presented and their ability to predict the
target strength of winged insect prey has been evaluated against empirical target-strength data
provided by Houston et al. (2004). Predicted target strength curves were initially compared to scatter
chart plots provided by Houston et al. (2004) and then later used to calculate the target detection and
ranging performance of a theoretical bat. The resulting maximum detection range curves were
compared with similar curves of Houston et al. (2004), based on their empirical target-strength data.
The model-based results proved to be comparable to those of Houston et al. (2004) although maximum
detection range deviated at higher signal frequencies for the larger sized insects. Intuitively, the
predictive model provides the expected result and reflects the stated expectations of Houston et al.
(2004).
The amount of empirical data available to assess the performance of the target strength model was
limited to that published by Houston et al. (2004). Results presented here suggest the model has some
predictive capability and that further evaluation is warranted when additional empirical data becomes
available.
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Atmospheric attenuation of ultrasonic signals
Leonard J. Kerry
Carrum Downs, Victoria 3201. Email: leonard_kerry@aapl.com.au
When evaluating the performance of the winged-insect target-strength model developed in Kerry
(2004), it was necessary to account for the effect of atmospheric attenuation on ultrasonic signals at
80% relative humidity when applying the link budget equation. The only data available at the time was
provided by Massa (1999). Although not accounting for the (relatively small) effects of air temperature
on attenuation rates, the data did cover relative air humidity between 0 and 100%. As only three
frequencies between 40 and 100 kHz were covered by the data, geometric interpolation was applied
between the three frequencies followed by power regression to extrapolate down to 5 kHz. Although
data was only required at the 80% relative humidity level to evaluate the target strength model, I
thought it would be instructive and useful to calculate comparable attenuation-rate data for a range of
other humidity levels.
On the basis that others may not have an alternative source of data on atmospheric attenuation rates,
the table and graph provided below summarizes the results of such an analysis. The data is not
authoritative and is only offered to show general trends and orders of magnitude. However, it should
prove useful to those wishing to exercise the target strength model provided in Kerry (2004) or
alternatively, those wanting to estimate the operating range or sensitivity of their bat detector over a
range of frequencies and atmospheric conditions.
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Pelage colouration of the endemic Solomons Flying-fox Pteropus
rayneri (Pteropodidae: Chiroptera): Responses to predation by
the endemic Sanford’s Eagle Haliaeetus sanfordi in the
Melanesian Archipelago: Solomon Islands and Bougainville
Steven G. Hamilton
17/54 Arawa, Bougainville, PO Box 15 Buka NSP, Papua New Guinea.
Email: pteralopex@ozemail.com.au
Abstract
Large Pteropus and Pteralopex species of the family Pteropodidae in the Solomon Islands, and indeed
the entire Melanesian Island Archipelago, have few natural predators. Along with zoogeographic
factors, this may account in part for the high levels of diversity and endemism of this group in the
region. Raptors, owls and the New Guinea Tree Snake Boiga irregularis (introduced into many islands)
are the only species in the archipelago likely to capture a flying-fox. Whilst this may be similar for
Pteropus throughout much of their distribution, the number of predators in this group capable of taking
an adult large flying-fox with any regularity in the Solomon Islands and Bougainville is limited to two
endemic species – Sanford’s Eagle Haliaeetus sanfordi and the Fearful Owl Nesasio solomonensis.
The pattern of pelage colouration of the Solomons Flying-fox Pteropus rayneri is unique in the genus:
the orange neck present in many other Pteropus has apparently shifted to the dorsal posterior pelage
between the legs. This might focus the attention of aerial predators on the rear of the animal, the bright
colouration guiding the predator to a less vulnerable area of the body, and leaving the head capable of
defence. Thus, the success rate of fatal capture might be lowered by this apparent adaptation.
Introduction
The Melanesian Island Archipelago, stretching from Manus Island (Papua New Guinea) in the west to
Fiji in the east, has within its boundaries an incredibly diverse and high number of endemic Pteropus
and Pteralopex (Pteropodidae) – a total of 25 species, which includes 44 currently recognised subspecies (excluding mainland New Guinea). The focus of the present paper is on the Solomons Flyingfox Pteropus rayneri, which has a unique pattern of orange colouration on its posterior pelage. Few
predators occur in the Solomon Islands Chain (including Bougainville PNG) that are capable of
capturing and killing such a large flying-fox weighing 800+ g and with a 1.2 m wing span. This island
chain is home to very few snakes, with only one species (the New Guinea Tree Snake Boiga irregularis)
likely to be able to prey upon flying-foxes, and then probably only on infants. Whilst several raptor
species are present across the range of P. rayneri (Osprey Pandion haliaetus, Brahminy Kite Haliastur
indus, Pacific Baza Aviceda subcristata and several smaller goshawks Accipiter spp. and falcons Falco
spp.), only one is of sufficient size to have the capability to restrain and kill an adult flying-fox.
Sanford’s Eagle Haliaeetus sanfordi is one of the world’s largest eagles, similar in many respects to the
closely allied White-bellied Sea Eagle Haliaeetus leucogaster, but differing by way of its completely
brown rather than grey and white colouration. H. leucogaster occurs outside the range of both P.
rayneri and H. sanfordi, and the latter two species have an almost completely sympatric distribution.
Bougainvillian people have observed H. sanfordi capturing flying-foxes. Traditional stories also feature
the two animals interacting. H. sanfordi has been reported to feed on mammals and large birds, and is
forest dwelling, occurring from coastal areas to the highest mountains. In contrast, H. leucogaster is a
coastal species that feeds on fish and carrion (Olsen 1997; Mayr and Diamond 2001; Hadden 2004).
Most observers of H. sanfordi have found its behaviour atypical of that of a sea eagle, the species being
more commonly observed inland seeking pigeons or flying-foxes (Hadden 2004). Suitable food sources
for this large eagle could include fish, rodents, Northern Common Cuscus Phalanger orientalis and
birds, as well as several Pteropus and Pteralopex sp. The cuscus is exclusively nocturnal, sleeping in
cavities during the day. It was introduced by humans to the islands sometime during the last few
thousand years. Many rodents would also be quite difficult for a large eagle to capture amongst the
undergrowth. The relatively exposed colonies of tree-roosting Pteropus would be one of the more
accessible prey items, available in concentrated numbers and at consistent localities that require little
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energy to locate. P. rayneri roosts both in camps, solitarily in dense vegetation and in tree hollows,
becoming active and flying during daylight in the late afternoon.
Sanford’s Eagle H. sanfordi is apparently a flying-fox specialist – the only eagle known to specialise in
this way. In this paper, I consider the characteristics of both predator (H. sanfordi) and prey (P. rayneri)
species based on information from the literature and observations that might indicate an evolutionary
interaction, and discuss the possible selective advantages of their respective morphologies. I also
discuss the evolution of roosting and foraging behaviour of other Pteropus and Pteralopex that occur
within the range of H. sanfordi but which do not exhibit this colouration pattern.
Discussion
Roosting habits of Pteropus and Pteralopex within the Solomon Islands and Bougainville are varied, all
likely to be influenced to some degree by predation. Many Pteropus that roost in exposed tree camps
possess a yellowish orange nape and tend to be at the larger end of the body size spectrum. Those
that roost concealed beneath the canopy or in cavities have more uniform colouration. P. rayneri is the
largest of the Solomon Islands flying-foxes and roosts in a variety of conditions, including exposed tree
colonies. Its colouration pattern is the reverse of other flying-foxes: the fur on the dorsal surface of the
body between the legs bears the orange colouration instead of the nape (Fig. 1). The nape is only
slightly lighter in colouration than the remainder of the blackish body and wings, with a faint tinge of
brown around the neck. The yellow markings on the posterior of the animal are quite striking (Flannery
1995; Fig. 1). Most Pteropus, Pteralopex and the Dobsonia sp. recorded from within the distribution of
H. sanfordi all roost either concealed in low numbers amongst foliage or within cavities (tree hollows or
caves). Of the two species that do roost in open situations in colonies: P. admiralitatum is reported to
favour small offshore islands not used for roosting by P. rayneri (Bonaccorso 1998); and P.
hypomelanus occurs only at the eastern end of the Solomon’s Chain (Cristobel, Malaita, and Rennel
Island), which are at the limits of the eagles distribution. P. hypomelanus is absent from the Solomon
islands west of these, until the Bismarck Archipelago in the east beyond Bougainville (the NW boundary
of the eagles range is Buka 170 km from the Bismarcks), and New Guinea further east. Both these
latter flying-foxes have yellow colouration around the neck.
Pteropus admiralitatum presumably escapes
predation from eagles by moving offshore and only
travelling under the cover of darkness to larger
islands for feeding. Thus, the selective pressure on
pelage colouration in this species would be much
less. On Carterets Is. 75 km NE of Bougainville
where no eagles occur, P. admiralitatum roosts in
exposed colonies and also flies during the day
(pers. obs.).
Its occurrence on large islands
beyond the distribution of H. sanfordi (New Britain)
and its habit of roosting in exposed colonies (pers.
obs.) is possibly the result of decreased predation
pressure in the absence of the eagle. Records of
P. hypomelanus and P. admiralitatum on larger
land masses within the eagles range are less
common than those of P. rayneri. By altering its
colouration pattern, P. rayneri has presumably
achieved an advantage over other sympatric
Pteropus that avoid predation by roosting in
concealed situations or by roosting on smaller
islands offshore and away from the eagles.

Fig. 1. Pteropus rayneri from Buka Island.
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The colour marking in P. rayneri might be the attributed to predation by H. sanfordi, the result of
selective pressures that have resulted in a shift of the orange patch, with the outcome of minimising
successful kills. An obvious marking on the otherwise uniformly coloured animal would serve to focus
the attention of the eagle during a chase and capture attempt. In other Pteropus, the colouration might
focus the attention of the eagle on the head of the animal. A strike between the back legs would be far
less likely to result in a successful capture or fatal injury than one directed to the back of the neck.
Secondly, an attack to the neck would leave a flying-fox little ability to fight off an attack. If grasped by
the posterior (where there is not a lot to grasp), the head remains free, and the flying-fox can use its
substantial canines that are backed by considerable musculature in an attempt to escape. Finally, the
probability of a successful escape might be greater if any damage caused by talons is in the posterior
rather than the neck region.
It is also interesting to consider the possible selective pressures that might act upon the H. sanfordi,
given the existence of other similar sized raptors: the Osprey P. haliaetus and Brahminy Kite H. Indus in
the Solomon Islands and the absence of the White-bellied Sea Eagle H. leucogaster that occurs just 55
km from Bougainville on Nissan Island (Hadden 2004). H. sanfordi has a unique shape, with a very
short, broad tail and wings, and darker colouration in comparison to H. leucogaster (Hadden 2004). In
the air, Sanford’s Eagle looks very much like a flying-fox, distinctive in its dark silhouette, broad tail and
sweeping wing beats, which might allow it to approach colonies undetected. Such morphology and
behaviour might be an evolutionary specialisation for hunting the abundant and easily locatable flyingfox in the absence of other terrestrial prey species.
In Arawa, Bougainville, I have observed these eagles (usually in pairs) on only six occasions in two
years, suggesting that the species ranges over a large area, occurs at low densities or stays close to
food sources with no need to travel long distances in search of prey. Arawa is located between two
colonies of P. rayneri (about 30 km apart), and it is likely that a single pair of eagles and their young
patrol this area. For such a large endemic eagle, it is surprising that so little is known about it. The
examination of nests or feeding roosts for pellets would reveal much about its diet, as well as
observations of its behaviour around colonies of P. rayneri. In the evolutionary scenario that I have
presented above, the ancestors of these eagles would have arrived in the Archipelago as sea eagles,
and subsequently changed their habits, plumage and diet in response to competition from other sea
eagle species and the availability of an under-utilised food resource.
Worthy of note is the distribution of the Fearful Owl Nesasio solomonensis, endemic to just three large
islands: Bougainville, Choiseul and Isabel in the western Solomon’s. Sanborn’s Flying-fox Pteropus
mahaganus, which roosts in cavities, is also endemic to these three islands. The Dwarf Flying-fox
Pteropus woodfordi occurs on a small island just 5 km from Bougainville and on other Eastern Solomon
Islands, yet it is not found on the above mentioned three islands where the Fearful Owl is endemic.
There may well be some interesting predator-prey relations here as well, which would be worth
considering. I have no doubt that it is also exciting.
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– Reports and Viewpoints –
The following submission contains selected text and illustrations from an information sheet put
together by Louise Saunders. The recommendations (in particular those following the boxes)
are advocated by Queensland Health. Minor editing has been performed by myself. Louise
also advises that The Courier-Mail Tuesday 26 October 2004 printed an article (page 8 of that
newspaper) about a man that was bitten by a flying-fox while trying to free it from fruit-tree
netting. The man was cleared of having contracted Australian Bat Lyssavirus, and the article
also mentions the problems of having inappropriate netting over fruit trees. The following
article is therefore timely. ed.

Garden fruit trees and wildlife
Louise Saunders
Artist / Illustrator of Natural History and Botany; Email: louisesaunders@bigpond.com;
see also http://www.lousaunders.com

With our ever-changing urban landscape native
wildlife has been adapting, and to some extent
becoming dependent on, flowering and fruiting
trees grown in our backyards.
Drought, tree
clearing and the further loss of forested areas
within our cities make the tended backyard fruit
trees a prime food source for birds, possums and
flying-foxes. Many people are happy to share their
fruit with wildlife, but for those who really want to
eat the fruits of their labour there are ways to
protect crops in a wildlife friendly manner.

Guidelines
•

Never buy the thin nylon monofilament netting sold by most hardware stores. This has to be the
deadliest and cruellest netting available and is responsible for hundreds of deaths of flying-foxes
and other wildlife annually. Thrown loosely over a tree it has the potential to cause horrific injuries.
Loose netting traps animals so completely that it cuts off circulation, causes bruising, breaks bones
and cuts into the skin creating horrible wounds. If rescued before death many animal carers and
wildlife groups report that animals are often hurt so badly that they have to be euthanized.

•

The bounce test: Animals must be able to ‘bounce off’ the netting if they land on it. This can be
done by securely fastening it to the ground with tent pegs, bricks or lengths of timber. It is
important to always buy white or light coloured netting, since nocturnal animals cannot see a dark
coloured net.

Exclusion netting has been shown to increase fruit yields, protecting it from hail and wind, and guarding
against foraging wildlife, however unless constructed properly and with appropriate netting material, it
will become a death trap. Any netting, regardless of size or weight, has the potential to harm wildlife
unless it is stretched taut and prevents them from climbing up the inside. Four recommended exclusion
netting designs are shown below. In the first two, it is particularly important that there are no loose
strings or frayed edges to entangle wildlife.
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Paper bags tied over the fruit

30% Shade cloth

A wildlife friendly method is to tie paper bags over
the fruit you can reach, and then unreachable fruit
can be left for the wildlife. The fruit will still ripen
and will be less prone to insect attack.

Another easy, temporary and inexpensive way of
keeping flying-foxes off your tree is to throw a
piece of hemmed 30% shade cloth over the tree
and peg it into place with clothes pegs. It can be
folded and put away after use.

Homemade framed enclosure

Teepee style

A frame can be made from poly pipe, metal or Using several tall garden stakes it is possible to
timber. Leave at least one metre clearance hoist netting over your tree and then pull it down
around the tree. Stretch knitted bird/bat netting tightly to the ground and secure it firmly.
with a mesh size 40 mm or smaller over the frame,
a simple flap style door enables the owner access
for new growth, pruning and fruit picking. Star
pickets driven into the ground can be used to hold
the frame securely to the ground.
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It is the property owner’s responsibility to net their trees properly, and property owners may prosecuted
if trees are netted in such a way that they cause harm to wildlife. Trees should be checked daily. If,
despite your precautions a flying-fox should be caught inadvertently in the netting, do not attempt to
free the animal yourself. It might become stressed and frightened, increasing your risk of being bitten
or scratched, as with any wild animal. Throw a towel over the animal to calm it down then call your
local Wildlife Group, veterinarian or government wildlife service.
Flying-foxes have the potential to carry Australian Bat Lyssavirus; only vaccinated wildlife carers should
ever handle bats or flying-foxes as they have the skills to free the animal and determine whether it
needs veterinary attention. If you are bitten or scratched, wash the wound thoroughly with soap and
water for five minutes and contact your doctor immediately. Australian Bat Lyssavirus is only
transmissible via direct contact with saliva at a bite site or through mucous membranes. It cannot be
passed to humans via faeces, urine or half eaten fruit.
Flying-foxes play an essential role in seed dispersal and in the pollination of plants, keeping our forests
genetically healthy. The Grey-headed Flying-fox is listed as Vulnerable under the Threatened Species
Conservation Act due to a rapid decline in its numbers over the past 20 years. It is therefore important
to minimise the risk of harm to this important animal.
Wildlife care organizations are always looking for new carers to help look after injured and orphaned
wildlife. If you are interested in this rewarding task contact your State Wildlife Services for the group
nearest to you.

Backyard fruit tree netting: deadly protection
Marjorie Beck
Ku-ring-gai Bat Conservation Society Inc. PO Box 607, Gordon New South Wales 2072.
Email: marjoriebeck@bigpond.com
Introduction
I can still remember my first flying-fox rescue some 10 or 12 years ago. I received a phone call asking
me to pick up a flying-fox that had “fallen” out of a tree the night before. The member of the public who
rang informed me that he was going out but would leave the flying-fox in a box on the front verandah of
his home for me to collect. I gathered up all of my rescue gear - made a sling in my carry cage in case
the animal was concussed and couldn’t hang, raided the pantry for the best fruit juice and off I went
feeling very nervous and yes, a little bit important, about my first rescue. When I arrived, much to my
amusement, I found a beautiful big healthy and very smelly male Grey-headed Flying-fox lying on his
back in a shoe box with a little pillow under his head and a cotton sheet tucked in neatly around him –
even with the top edge turned down. What a terrible loss of dignity, I have never seen such big brown
sheepish eyes! Needless to say the next day, after a good night’s rest and a satisfying feed, when
taken to the colony for release, he flew off without even so much as a backward glance!
After this introduction to flying-fox rescue I was certainly not prepared for my next rescue. An animal
caught in thin nylon black netting which had been loosely thrown over a backyard fruit tree. This flyingfox had multiple breaks to its finger bones, a compound fracture to its arm, shockingly torn wing
membranes and a swollen and cut mouth from trying to bite its way out of the netting. Having removed
it from the netting, it was taken to the vet for euthanasia. I sat and waited for over an hour to have this
poor animal helped. I wept many tears over this flying-fox but many rescues later all I feel is an
incredible sense of anger at the needless suffering that animals have to go through as a result of being
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caught in this terrible netting. Since this rescue, as a Ku-ring-gai Bat Conservation Society Inc. (KBCS)
member, I have campaigned to alert members of the public about the dreadful consequences of
incorrectly netted backyard fruit trees.

A brief history of action taken by KBCS
For many years KBCS has worked hard to find a workable solution to the issue of the inappropriate
netting of backyard fruit trees. We have tried to get our message across through appearances at
community events, garden centres (usually accompanied by the education flying-foxes), radio and TV,
newspaper articles and on websites. In a couple of instances, we have managed to have thin nylon
monofilament netting removed from shelves in nurseries and a hardware shop, only to find it back on
the shelves 6 months later. When asked why it had been replaced the answers were the same: “people
want netting which is cheap and easy to use”. Occasionally netting is removed from fruit trees when
residents see the damage it has caused to the animals caught, but for every net removed several more
are put in place.
We tried a different approach this year. A package was sent to: Bernie Murphy, CEO, NSW Royal
Society for the Prevention of Cruelty to Animals RSPCA; Lisa Corbyn, Director General of NSW
Department of Environment and Conservation; Dr David Kemp, Commonwealth Minister for the
Environment; Lisa McLean, representative for the RSPCA attending the NSW Flying-Fox Consultative
Committee meetings; Nicola Beynon, Humane Society International; Kylie McClelland, Biodiversity &
Management Unit DEC, asking for their urgent involvement in this matter. A copy was also sent to
Nicola Markus, WWF Australia.
This package contained: a letter alerting them of the cruel practice of incorrectly netting backyard fruit
trees, suggested proposals and recommendations to stop this practice, photographs of net-caught
animals, and images of some of the injuries sustained by these animals after becoming entangled. We
also included samples of thin nylon bird netting and appropriate knitted bird and bat netting.
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A copy of the letter, proposals for action and points for consideration, sent 28 April 2004
Dear “Relevant Organisation Representative”
Re: Cruelty to Wildlife Caused by Backyard Fruit Tree Netting
Every year large numbers of flying-foxes and other wildlife are caught in netting which
loosely covers backyard fruit trees. The injuries received are horrific, often causing painful
and lingering death. This has now reached such proportions that we are appealing to you
for your assistance in finding a solution to prevent this cruelty.
Ku-ring-gai Bat Conservation Society Inc (KBCS) is of the opinion that the use of incorrect
backyard fruit tree netting, which is mutilating our wildlife, needs to be controlled by law or
regulation.
Last year in the Sydney area alone, 90 entangled flying-foxes were rescued in a period of
just 4 months. These animals suffered terribly and a high percentage did not survive their
injuries. Many flying-foxes entangled in netting go unreported as the animals have already
died, many are left to die slowly, or in some cases, are beaten to death by property owners.
For every lactating female that dies or has to be kept in care for rehabilitation, a young in
the colony is left to perish.
All types of netting incorrectly erected or just thrown over backyard fruit trees can be a
disaster, however, the worst type is thin nylon netting – known as bird netting – which is
cheaply purchased from nurseries and hardware outlets. This netting causes incredible
suffering for the net caught animals and its widespread use can no longer be ignored. The
use of this netting must be stopped.
For many years KBCS has worked hard to find a workable solution to this issue. Through
appearances at community events, garden centres, radio and TV, newspaper articles and
on websites we have tried to get this message across.
We have had little success. We now ask for your urgent and active involvement in this
matter.
Enclosed are some images of injured flying-foxes, a leaflet on the correct method of netting
backyard fruit trees, samples of netting and some proposed actions to address this
outrageous cruelty.
Yours sincerely
Marjorie Beck for KBCS
Email marjoriebeck@bigpond.com
Phone (02) 9498 5093
KBCS website: www.sydneybats.org.au

Proposals for action
1. A special meeting to be called by the NSW Department of Environment and Conservation (DEC) or
the NSW Royal Society for the Prevention of Cruelty to Animals (RSPCA), who already have some
powers through legislation, to find ways to tighten or more vigorously enforce already existing
legislation covering backyard fruit tree netting. This meeting should be held in the next few months so
that this issue may be publicised as required and any needed amendment to legislation presented to
parliament before next summer. Suggested participants to this meeting should include other
environmental organisations and interested community groups such as KBCS and wildlife care groups.
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2. That in the case of the Grey-headed Flying-fox (listed as Vulnerable by the Federal, NSW and
Victorian Governments in 2001), the issue of backyard fruit tree netting is placed on the agenda for
discussion at the next Flying-Fox Consultative Committee (FFCC) meeting due to take place in May
2004.
The number of deaths of Grey-headed Flying-foxes due to backyard fruit tree netting has not been
considered in the 1.5% yearly cull permitted of the population of the Grey-headed Flying-foxes for fruit
crop protection.
Points for consideration
•

Legislation/regulation to be implemented to ban the sale of thin nylon bird netting. Immediate
action needs to be taken.

•

If backyard fruit trees are to be protected from animal attack, only the recommended knitted bird
and bat netting must be used.

•

Although information on correct netting procedures is available through the Internet, many people
do not have access to this information. Netting sold should therefore carry clear labels of these
correct methods of using netting.

•

Backyard fruit trees sold in retail outlets must carry labels alerting the public to the dangers of using
any form of netting to protect their backyard fruit trees and their responsibilities to avoid injuring
wildlife.

•

Translations of correct netting methods to be made in several languages and warnings of the
legalities and penalties of harming wildlife must be included in these translations. Translations to
be available in pamphlet form as well as on the Internet and placed on display at all outlets selling
netting.

•

Councils to be encouraged to educate members of the public on the importance of wildlife in their
area and give advice, perhaps through community talks or mail outs, on the correct methods of
netting backyard fruit trees.

For information on correct procedures for netting backyard fruit trees visit KBCS or NSW DEC websites:

www.sydneybats.org.au
www.nationalparks.nsw.gov.au/npws.nsf/Content/Netting+of+commercia+fruit
Responses to the letter
Some of the responses to this letter were surprisingly prompt, although follow through has been
frustratingly slow.
At the request of the KBCS, the issue of backyard fruit tree netting was put on the agenda at the NSW
Flying-Fox Consultative Committee meeting held late May 2004, and a short Power Point presentation
showing the fate of net caught animals was given. The outcome of this presentation was that the DEC
agreed that it had a role in seeking information from Wildlife Care Groups on flying-foxes and other
fauna injured or killed by netting. They were also willing to organise media releases and events through
the DEC media unit to alert the public of the dangers of inappropriately netted back yard fruit trees, and
were also prepared to translate netting procedures on their website into other languages.
The DEC representative at the NSW Animal Welfare Advisory Council (AWAC), the peak body
considering animal welfare issues in NSW, has tabled the KBCS letter for discussion as a welfare issue
at their October meeting. It is hoped that AWAC will support a special meeting, as proposed in our
letter, to discuss backyard fruit tree netting. The purpose of such a meeting would be to develop a
strategy to minimise/stop this cruelty to flying-foxes and other animals.
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The Chief Inspector of the RSPCA responded to KBCS’s letter saying that he had “directed our
concerns to their National office, with the question, would this problem be better raised in a National
forum, rather than on a State by State basis.” This reply was sent in May and as yet we have received
no update!! Maybe he will attend the AWAC meeting and will come up with something positive at this
meeting.
The HSI responded to our request in a positive manner by saying that “our preliminary view is that there
may be grounds for prosecuting action under the NSW Threatened Species Conservation Act, 1995,
and potentially Prevention of Cruelty to Animals Act. We think direct action in this case is the only way
to stop such practices”.
The HSI would be willing to “pay for legal advice in this respect”. They are waiting for KBCS to get back
to them when we receive final replies from RSPCA as they and other groups think that back yard fruit
tree netting issues should be dealt with as an act of cruelty, so the response of the RSPCA is important.
Where do we go from here?
KBCS continues to try to alert members of the
public to the cruelty resulting from incorrectly
netted backyard fruit trees. When we attend
community events we show appropriate bird and
bat netting stretched tightly over a model of a
frame built around a tree, and a tree which has
thin nylon netting thrown over it. A third model
shows alternative ways of temporally solving the
problem by just throwing 40 – 50% shade cloth
over it and pegging it in place. The use of
“Grandma” paper bags is also shown – they are
called Grandma bags because it is the way most
of our ‘older’ relatives use to protect their fruit
trees in days gone by. The idea is to scrunch up
paper bags over the ripening fruit that can be
reached by humans, and leave the inaccessible
fruit at the top to the animals. We have only just
started demonstrating the use of the Grandma
bags and have been surprised at the positive
response. Maybe this form of fruit protection
evokes fond memories in some people?
KBCS recently received a positive response about
netting from one of Sydney’s local councils. It was
reported to us that a fruit tree growing on a nature
strip had nylon bird netting thrown over it. Instead
of removing it ourselves, we asked council to deal
with this. The outcome was that the netting was
removed and the environmental officer involved
invited members of the local area to attend a meeting at council and asked KBCS to present a bat talk.
As it happened, most of the people who attended were members of the Italian community. All were
very interested, and the KBCS leaflet “How to correctly net backyard fruit trees” has now been
translated into Italian. It is important for us to understand that for many ethnic communities the growing
of fruit trees is part of their culture, but many have no idea of the need to protect our wildlife.
KBCS has since been approached to see if we could arrange to have the correct netting procedures
leaflet translated into Lebanese and Vietnamese. The council representative involved would like to
meet with committee members in the near future to discuss the possibility of targeting major hardware
outlets, with the view of asking for their help in dealing with these cruelty issues. He would also like to
involve other local councils in this discussion. Perhaps another avenue, as yet unexplored, could be
through local councils who have more opportunities to reach their local communities than we do.
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Design challenge
Realistically, it is a very expensive undertaking to net a back yard fruit tree, particularly the larger ones.
Maybe there is someone out there who can design a very cheap and easily erected frame to go over
backyard fruit trees. However until this happens, the only way KBCS can see to stop inappropriate
netting practices is to have the monofilament netting taken off the market, and if people netting trees do
not follow warning labels on netting sold then heavy fines must be imposed. This can only happen, of
course, if it becomes compulsory to have warning labels on all netting sold. In the meantime we must
all continue to keep up the pressure to have something done about this needless act of cruelty - we
must not give up.

Flying Foxes in Focus
Kate Hubbard, BA
73 Humberstone Lane, Thurmaston, Leicester. LE4 8HL. United Kingdom.
Email: flying_foxes@hotmail.com
This article is the result of a 2004 Travelling Fellowship supported by the Winston Churchill
Memorial Trust, UK, plus plans for the future.
Kate Hubbard gained her photography degree in the UK. She has worked in a museum and
art gallery in the Exhibitions Department, and performed work in therapeutic mental health
and women’s development. Since selling her house and all her possessions in 1997, she
has embraced a peripatetic career to support her creative interests and passion for the
South Pacific. Kate has travelled extensively with her cameras, living and working for a year
in Australia, another year in New Zealand, and several months in the Pacific Islands. She
has also lived and worked in France and travelled in America, Canada, North Africa and
Europe. She now combines photography with travel feature writing. Since discovering
flying-foxes, Kate would like to base herself in the Pacific and work with them full-time.
My “Flying Foxes in Focus” Fellowship was funded initially as a 3 month project. Following its success,
further funding is being sought to enable its continuation as an ongoing photographic and educational
conservation project, aimed at raising awareness of the vulnerable and endangered flying-foxes in the
Pacific islands, by implementing photography, film, writing, educational presentations and exhibitions. I
hope to increase the prospects for survival of Old World Fruit Bats. I plan to introduce bat facts and
imagery to those unfamiliar with them by creating visually-informative resources for international use,
and encourage people (particularly in tropical regions where Pteropus occurs) to further develop
knowledge and an appreciation of the importance, beauty and environmental benefit of flying-fox
populations.
How I got involved with flying-foxes
The project developed partly as a result of volunteering at Pam Tully’s BATReach Rescue and
Rehabilitation Project in Kuranda, Queensland, Australia (www.batreach.cairns.tc). I first worked there
in 2002, and gained a unique insight into flying-fox behaviour, biology, habitat, injuries and threats (see
Fig. 1). I was immediately smitten. After a short time away, I earned my airfare to return to Australia
early in 2003 to continue the work.
I became fully vaccinated and enhanced my learning curve to extend my routine, help and role as a full
time Caregiver and Educational presenter. I helped rear my first orphan, contributed to local
promotional and marketing activity and raised $2,000 in public donations for my educational talks,
before having to leave for Fiji to complete my ‘Round The World’ ticket back to the UK.
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Fig. 1. A Pteropus scapulatus injured by
barbed wire, recovering at BATReach,
Queensland.
Whilst in Fiji in August 2003, I visited
Greenpeace, WWF (South Pacific), Wildlife
Conservation Society and Kula Eco Park. I
was concerned to discover that there were few
(if any) ongoing conservation and support
initiatives for flying-foxes in Fiji beyond
intermittent scientific research studies. One
initiative I was alarmed to hear the Kula Eco
Park manager speak of when I enquired about
conservation
efforts,
was
a
potential
hybridisation project by Samoan researchers
visiting Kula Park near Sigatoka, Viti Levu, who
were tissue sampling to explore the creation a
new Pteropus food source.
I was distressed to see five bats in captivity,
some of which had been on public display for
six years in a 4 m x 3.5 m concrete enclosure
with narrow skylights. They were not used for
education and were nervous. There were four
Pacific Flying-fox P. tonganus adults and one
lone female adult Samoan Flying-fox P.
samoensis, who was routinely raped and had
the demeanour of defeat and fear. Only one
bat was named due to being the only one brave
enough to come to the front mesh. He was
introduced to the public as ‘Stinker’. The
labelling omitted any species description for the P. samoensis. This and the very positive experience of
BATReach are two of the main and differing reasons why I got involved with flying-foxes. I would like to
facilitate the change of living conditions for these Fijian bats. The success of Kula Eco Park is due to its
bird aviaries. I would like to see the bats rehoused in similarly proud and exotic surroundings.
I visited again in July 2004 to obtain close-up film of the P. samoensis. I observed unchanged
conditions, untreated illness, and scant knowledge of bats by the main keeper (including being unaware
that there were two different species). I also attempted to obtain further information about the
researchers hybridization work but could not.
On my return to the UK in September 2003, having identified a need for positive energy for bat
conservation in Fiji, I began locating people and organisations connected with varying aspects of bat
support around the world, particularly in the South Pacific. With my arts and communication
background, and experience from Australia, I sought UK funding to help me create a project that would
raise awareness of the importance of flying-foxes to fragile rainforest ecosystems. I changed a belief
that I had held previously, that a single person cannot make a difference. I decided that ANY
contribution could be valuable. I wanted to contribute something for flying-foxes that would be ongoing,
even if I came from a country where they didn’t live.
Fortunately, the Winston Churchill Memorial Trust believed in my purpose, and from over a thousand
UK applicants, I was selected for a 3 month Travelling Fellowship. Perhaps significantly, my Fellowship
was only the second bat-related project to be awarded in the forty year history of the Trust. Coupled
with the first in 2002, this perhaps indicates a recent and small rise in the value of bat conservation
initiatives. The Winston Churchill Memorial Trust (www.wcmt.org.uk) also has funding branches in
Australia and New Zealand. They support individuals possessing original ideas for solo projects that
are of benefit to the national and international community. Projects from ten categories are funded
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each year. My application became one of nine awarded for ‘Animal Welfare’. As mentioned, I am now
seeking funding from other sources to further develop the work after the success of the initial three
months.
Perhaps the most significant contribution I can make at this time with my current state of knowledge
and experience is raising public awareness of the magnificence of flying-foxes. I would like to add to
the work already being done by scientists. I think that art, education and communication are as
influential as science and politics, so I opted to put my full motivation, and skills in photography and
writing behind that belief.

Phase 1: Flying Foxes in Focus
May – June 2004: Australian visits, photography and filming.
June – July 2004: Fijian photography, presentations, exhibition, production, publicity.
Objectives
• Popularise flying-foxes by developing and distributing resources;
• Enhance awareness of the relationship between flying-foxes and rainforest ecosystems;
• Increase the desire for knowledge and support for the care of flying-foxes and their environment;
• Create conservation exhibitions and information to leave in Fiji for the use of the local community.
Activities
• Photograph and film rescued bats, wild bats and expeditions to seek bat colonies;
• Produce informative oral and visual presentation material for schools, media and institutions;
• Use local resources and gain expertise in Australia and Fiji to give presentations on conservation;
• Network locally and internationally for future exhibition venues and funding.
Expectations
• Collation of data and research from various sources worldwide;
• Raised awareness of the situation of flying-foxes and achievement of the project aims after
extending my knowledge and combining my conservation education, filming, photography and
writing with technical and logistical support from individuals, scientists, institutions and
environmental agencies;
• Obtained further knowledge and experience in bat rescue and of colonies in Australia and Fiji;
• Raised awareness of bat protection laws;
• Introduced traditional culture to sustainable ecosystem management;
• Conducted photographic field expeditions to bat rescue centres, national parks, high elevation
and plateau rainforest, island and mangrove fringes to film and photograph Pteropus alecto, P.
poliocephalus, P. conspicillatus, P. scapulatus, P. tonganus, P. samoensis, and also Notopteris
macdonaldii and Pterolopex acrodonta (if I’m astonishingly lucky);
• Learned how to effectively assess bat colony numbers;
• Produced conservation exhibition materials and given bat presentations, workshops;
• Increase awareness in target community sectors & civil, provincial & local institutions;
• Gained coverage in national and international media;
• Established networks of resources and pledged donations to facilitate the possibility of
expansion; and
• Produced resource material in Fiji for local community use.

As part of the first purpose of this project, I met a variety of Australian experts in the world of flyingfoxes. These meetings were in order to gain knowledge, as well as obtaining film and photographs of
rare bat species from supportive scientists, researchers, curators, rescue and rehabilitation carers and
educators. I visited and am very grateful to the following people for their enthusiasm, access, time and
information sharing:
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•

•

•
•
•
•

Dr Kerryn Parry-Jones of Australasian Bat Society, Sydney University and Wambina Flying-Fox
Education & Research Centre, Gosford NSW; and Gwenllian Parry-Jones of Wambina Flying-Fox
Education & Research Centre, for hosting my informative visit to nearby colonies and habitat as
well as their research facilities for close up filming and photography; also for widening my
knowledge of political, practical and educational issues affecting bat care, and supplying resources
and contacts.
Nancy Pallin, Marjorie Beck and Ros Noone of the Ku-ring-gai Bat Conservation Society, NSW for
guided access to the Gordon colony, an introduction to bat counting techniques, meeting a habitat
restoration coordinator and volunteers, visiting an educational bat project, supplying and loaning
resources and local contacts, and for information on the activities of the KBCS.
Dr Sandy Ingleby, Mammal Curator at the Australian Museum, Sydney, NSW, for access to Pacific
island flying-fox specimens for species identification, access to the museum library, and for useful
Fijian contacts and logistics.
Vivian Jones, photographer at Bellengen Island, NSW for her inspirational photography.
Jenny Maclean of Tolga Bat Hospital, Atherton, QLD, for her hospitality, patient participation in
filming, colony and restoration visits, and access to a state-of-the-art bat enclosure for close up
photography.
Pam Tully of BATReach Rescue and Rehabilitation, Kuranda, QLD, for originally mentoring my
involvement, education and experience in bat care, hospitality, information resources, referrals and
adoptions.

Fig 2. Kate and a Pteropus conspicillatus that was unable to be released (BATReach, Queensland).
Following these beneficial contacts and experiences, I travelled on to Fiji where I was hosted by the
University of the South Pacific in Suva. One of my project objectives was to create a single exhibition in
the Fijian capital. However, following my arrival and in response to recognising a more appropriate
need, I quickly adapted the plan to include the creation of several exhibitions in the places where they
were most needed and would be accessible to those unlikely to ever travel to the city for an exhibition.
The aim was also to raise awareness through talks and leave copies of visual and factual information in
various venues, particularly in remote Fijian jungle villages where knowledge about these wonderful
and important mammals is absent. In these villages, hunting is depleting not only the vulnerable
Pteropus bat populations, but also affects the vital subsistence food trees that Pacific Islanders depend
on (unknowingly) as a result of fruit bats.
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After 6 weeks, I had left displays in Fiji’s only bat reserve in the capital Suva, and two eco-heritage
parks that I found. One of these was on the main island of Viti Levu (Colo I Suva Forest Park) where
educational scientists intend to reproduce my information as an ongoing touring school resource, as
well as displaying it for the public that visit the forest park admissions office. The second was in the
Bouma National Heritage Park on the remote northern island of Taveuni. Here in the Lavena Eco
Lodge locals quickly circulated my information and enjoyed seeing themselves being interviewed about
bats on film.
I also stayed for 3 days with the 80 year old King of Taveuni, Vuna Tui. He rules over 51% of the
Island. I learned how 80% of the 42 km Island was designated as a reserve, and has embraced
ecotourism rather than deforestation. I had ceremonial audiences with a number of tribal chiefs across
the island to discuss their tradition and the role of bats in healthy ecosystems. Tui Vuna’s nephew Ben
guided me through coconut, vanilla, asparagus, cocoa and sugar plantations, overgrown ancient
fortifications and through lush Queensland grass cattle pastures. It was here that I obtained some of
my best film footage of the project. I was able to get wonderful footage of a wild bat birth, as well as
more on colony behaviour and habitat. I also entered treacherous lava tubes, some with deep
overgrown vertical shafts, all long since empty of microbats, and waded through truly sticky swamps to
photograph P. tonganus. I climbed up to high elevation cloud rainforest in the vain hope of locating Px.
acrodonta or P. samoensis but both were absent during my fruitless but exhilarating short time on the
mountain.
I mostly travelled alone, but was accompanied sometimes by guides or interpreters. I spoke with
hunters in jungle villages, conveying the value of bats like an enthusiastic broken record through
stories, pictures and humour, as well as through solid ecological facts. The message was well received
and I was thanked many times for travelling so far from England to speak. My information was
translated in village meetings and I was often told by villagers and hunters that they would immediately
stop eating bats as a result of my visit, and especially after cyclones when pregnant females are
particularly vulnerable.
I visited coconut plantations (one of them 8 km2) leased by the King’s ancestors for 7 guns and some
whiskey 150 years ago. On one of these I discovered that the people had an appreciation for bats. An
orphaned baby was being reared for the first time ever, and I was able to help the eldest daughter of
the plantation owner care for it. Fortuitously I had with me some information about infant rearing from
Australia’s Wambina Flying-Fox Education and Research Centre. On the second plantation, the
manager admitted to many massacres of P. tonganus, P. samoensis and Fijian Blossom Bats (also
called the Long-tailed Flying-fox) Notopteris macdonaldii, both for sport and for feeding his workers. He
gave me photographic evidence of many shot bats on the back of a truck. He described that nearby bat
roosts in trees, a volcanic crater and the lava tubes were once plentiful with bats, but after being
routinely disturbed with guns, his plantation is now mostly silent.
That afternoon he learnt that his island was responsible for some of the world’s rarest bats, some being
endemic only to Taveuni, and not one other in the 330 island archipelago of Fiji. Despite the colonial
plantation being in his family for nearly a hundred years, he was previously unaware that fruit bats
played such a crucial role in his coconut-based livelihood. We discussed the consequences of his
declining crop yield, and that afternoon I learnt how to communicate effectively despite being enraged
by destructive ignorance.
I again had cause to dig deep to act effectively whilst being enraged by ignorance towards innocent
bats a few days later on Viti Levu. I learnt of a very rare roosting cave of N. macdonaldii in Wainimbuka
Province. Though my Fellowship focus was on the Pteropus genus, I was very curious about these
unique bats. I travelled many hours through sweltering heat and muddy terrain to the site, which was in
a stunning, rainforested valley of bamboo and giant flowering flame-red Pacific Tulip trees. I presented
my Sevusevu of a kilo of kava roots and carpentry tools to the family of the local chief for entry
permission (the village had recently suffered severe flood damage and landslides and had only been
accessible by horse just days before). I approached the cave entrance with the quiet, earnest
reverence befitting such a unique opportunity, only to be confronted by a large excited group of Fijians
loudly passing me, whooping and hollering on their lively Saturday afternoon out. I explained how far I
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had travelled across the world to see and film such rare and special Fijian bats as these, and waited for
them to complete their lengthy visit knowing the bats would be disturbed.
Eventually I followed, assuming they must have finally exited a different way. The cave was immense.
I edged through narrow bumpy corridors and high echoing cathedral-like chambers. I passed what
seemed like six pale, porridge textured stalactites of ancient dripping lava, called the Devil’s Teeth. I
fell, injuring my back, in the deepest black of a huge volcanic chamber, stumbling on rough lava rubble
just a couple of metres from the edge of a chasm with a 20 m sheer drop to a ledge below. On my right
was a huge, climbable insect ridden mound of bat guano, with steps carved into its smooth, moist
surface.
I was recovering from my fall as I heard both the returning Fijians above, and the cacophonous sound
of hundreds of disturbed bats. My fall had delayed me long enough to prevent me from stopping them
repeatedly stoning the world’s only cave-dwelling blossom bats, but my eventual arrival and action at
least stopped more of it. Beneath the sound of frenzied distress from the bats, and beside the guano
steps that the group had just descended, I gave my most impulsive and curt bat talk, not caring for once
if the audience of 12 were willing.
In the weakening light of my headtorch and amid clouds of airbourne insects surrounding us, one of the
group produced a recently killed N. macdonaldii. My physical body trembled from both the fall and my
distress as I tried to film it. After I explained the consequences of their actions for bats and healthy
Fijian ecosystems, and had heard their assurance that this was their last visit to the cave for this
purpose, they offered to give me the dead bat (a young male). My project had everything to do with
photographing bats in natural environments and in rehabilitation situations, and nothing to do with
collecting them dead or alive, not even temporarily in mist nets. I hastened back to Suva to the
Department of Conservation Biology, at the University of the South Pacific to donate the bat to my host
Dr Craig Morley.

Fig. 3. Fijian Blossom Bat Notopteris macdonaldii moments after being killed for sport in a Fijian cave.
A more pleasant anecdote involves another formal Sevusevu ceremony where I was welcomed and
honoured as a new member of a village in Cakaudrove Province. The chief, his son and I had a
discussion about the value of microbats and their role in the control of Dengue fever. Chief Josefa told
me a story about an illness in his village that he had not understood. He said the bats had been
disturbed from the local cave by hunting and sport. Soon afterwards, in the absence of bats, people
became ill and some died. Until our conversation he had not made the connection that it was when the
bats returned that the illness quickly vanished from the village. He was visibly delighted to learn how
valuable bats can be.
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After much food and the turn of the tide, I went with an interpreter and a guide to the small cave in a
cliff. I was thrilled to find and film thriving evidence of microbats. It was difficult to determine whether
they were the Northern Mastiff Bat (Chaerephon bregullae) or the Polynesian Sheathtail Bat
(Emballonura semicaudata), however it was intensely uplifting to find evidence of a species feared by
Dr Morley to now be extinct in Fiji.
.
As I travelled many thousands of miles in 12 weeks, from the UK via Canada, through Sydney to Cairns
and Fiji, and then on to New Zealand, Canada and back to the UK, I wrote and illustrated an informative
50 page book of bat facts, using locally available Fijian resources. The book includes information about
bat behaviour, biology, habitat, injuries, threats and the vital relationship that all bats have with the
environment, but in particular their role in seed dispersal and pollination (megabats) and disease control
through their consumption of insects (microbats). I also took rare film footage and photographs of
rainforest, cave and swamp habitats, rescue sanctuary work, wild bat colonies, very rare endemic
healthy and injured bats, as well as the local people. I now hope to develop this and publish a book.

Phase 2: Project and Resource Development
From September 2004
Objectives and Planned Activities
• Embark on further individual expeditions as a photographer, educator, carer, researcher;
• Join existing bat conservation research projects;
• Expand the expedition concept to Micronesia and other parts of the Pacific, where bat numbers
and perceptions are also under stress;
• Pursue book publication;
• Write feature articles;
• Create media coverage and publicity;
• Seek additional funding for the above, in addition to:
o
o
o
o
o
o
o

Book: ‘Flying Foxes in Focus’ hard copy/digital AUS$25 including bat facts, threats and
environmental value;
T shirts: 2 designs AUS$20;
Film making: 45 minute documentary with James Raman, of the University of the South
Pacific, planned for 2005;
Production of a 10 minute TV broadcast slot with Fijian FBC TV ‘Dateline’ magazine
programme, planned for 2005;
Illustrated bat talks;
Create a web site; and
Online photography gallery.

As an example of my attempt to reach audiences quickly to enhance awareness and compassion for
these critically endangered bats, see a feature in the Nov 2004 edition of Air Pacific inflight magazine
by myself and Ross Duncan. I have given various TV, radio and press interviews, as well as written
articles throughout my travels in Australia, Fiji, Canada and the UK. I am currently collaborating with
the BBC, editing a short community film about the value of and threats facing bats for the ‘Video Nation’
series, which appears on TV and online (www.bbc.co.uk/leicester/videonation click on videonation; see
also http://www.bbc.co.uk/leicester/content/articles/2004/09/29/kate_hubbard_feature.shtml).
If you would like to support any of this ongoing work, please contact Kate Hubbard at the Project
address.
Photographs copyright of Kate Hubbard (2004).

- 31 -

The Australasian Bat Society Newsletter, Number 23, Nov 2004

Keeping track of Spectacled Flying-foxes
Louise Shilton
Tropical Landscapes Program, CSIRO Sustainable Ecosystems, Tropical Forest Research Centre, PO
Box 780, Atherton, Queensland 4883. Ph: +61 (0)7 4091 8800, Email: Louise.Shilton@csiro.au
A new Rainforest CRC/CSIRO research project will provide more information about the ecology and
behaviour of Spectacled Flying-foxes, and also help to inform the QPWS-coordinated annual census
held in late November this year. The project team is conducting monthly monitoring across the Wet
Tropics for the first time, as well as studying the movements of individual animals throughout the
landscape.
There are three key parts to this research: monitoring known Spectacled Flying-fox camps to improve
the accuracy of annual population size estimates; monitoring how flying-fox populations are distributed
across the region; and tracking the movements of individual animals.
Recent results that examined the accuracy of flying-fox fly-out counts showed that those made by
teams of observers provide a reasonable estimate of actual flying-fox numbers in the camps. This is
soon to be published in Wildlife Research. The assessment was made by comparing video recorded
Spectacled Flying-fox fly-outs with the observer counts. Individual observers were found generally to
underestimate the size of fly-outs by about 15%. However, this is a heartening result since it indicates
that observer error is relatively small and predictable, and confirms that fly-out counts are an
appropriate method for flying-fox annual censuses. The next challenge in the project is to understand
what proportion of the actual population is being counted. This will be no small task given the mobility
of the animals.
To track the movements of animals, radio and satellite tracking devices are being used, which have so
far yielded interesting information. For example, individual animals have already been recorded
switching between camps nearly 100 km apart.
If you would like further information about this project please contact Project Leader, Dr Louise Shilton
at the Tropical Forest Research Centre, Atherton on 07 4091 8800 or louise.shilton@csiro.au

Radio collared Spectacled Flying-fox ready for release (Photo Liza Warren, CSIRO).
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– News and Announcements –
The Melbourne Bat Group (Proposed)
Ian Kitchen
Tel (home): 03 9795 7423; Email: iankitc@hotmail.com
I am looking for interested people to start a Bat study group in Melbourne. The format has yet to be
decided, however at the moment I envisage it as a cooperation between the Australasian Bat Society
and the Field Naturalists Club of Victoria. This seems to be the most practical way to go, although
nothing is carved in stone, and all suggestions are worthy of consideration. If I get a number of
interested people I will arrange a meeting so that we can get together and set up a group in a way that
will be beneficial for all participants, and especially the bats. Please contact me on the above if you are
interested.

Victorian Bat Workshop – 26-27th February 2005
•

Hosted by the Fauna Survey Group of the Field Naturalists Club of Victoria and The Australasian
Bat Society.
• To be held in Kinglake National Park and Toorourrong Reservoir.
• Presenters are Susan Campbell, Chris Grant and Lindy Lumsden.
• Evening trapping and use of Anabat detectors will give participants the opportunity to learn new
techniques or discuss the latest developments in existing techniques, and to develop handling and
identification skills.
• All meals provided (at the last workshop the only ‘complaint’ was that there was too much yummy
food!!!).
For further information please contact Ian Kitchen, ph 03 9795 7423; Email: iankitc@hotmail.com.

Bat Quiz
Where is this bat located? All
correct answers to the editor win a
box of skyhooks. Thanks to Ken
Sanderson (School of Biological
Sciences, Flinders University,
Ken.Sanderson@flinders.edu.au)
for the photograph.
Correct
answer next issue.

Bat birth video
Ian Kitchen advises that there is an interesting site on Batline at http://www.westendanimal.com. If you
go to the bat information page there are photos and a video of a bat birth. If you are running a Mac,
then you may have trouble with the video, however the photos are worth the small effort.
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Information about bat attacks on humans required
Michael Ferris writes: I am seeking articles and anecdotes about bats attacking people, both within
Australia and from around the world. I am interested in how rare, or unreported such attacks are, and
would like information on provoked and especially unprovoked attacks on humans (I do not require
information on the opportunistic feeding of Vampire Bats on humans). Some people consider that this
does not and cannot happen. To my mind, there is always the chance of it occurring, and I would like
to find out just how often. If you can help please contact me at ghostbat@bigpond.net.au

IMC9: IX International Mammalogical Congress
Don’t forget about the 9th International Mammalogical Congress in Sapporo, Hokkaido, Japan next year
(31 July – 5 August 2005). There will be one symposium on bats: “Ecology and conservation of bats in
the Pacific Rim” (Symposium number 39). More details are available on the IMC9 website:

http://www.imc9.jp
Important dates are:
31 January, 2005:
15 March – 15 April, 2005:
30 April, 2005:
8 July, 2005:
31 July, 2005:
31 July – 5 August, 2005:
5 August, 2005:
6 August, 2005:

Deadline for Early Registration
Submission of abstracts
(authors must be registered by March 31 before submission)
Deadline for Regular Registration
Deadline for submission of Presentation File
Welcome reception, free to all registrants
IX International Mammalogical Congress
Closing Ceremony
Post-congress tours begin

(Japan is an amazing country, so I hope you can come. ed.).

New Analook
A Windows version of Analook (AnalookW) is now available for free download from Chris Corben's
website http://www.hoarybat.com. Lindy Lumsden and Terry Reardon have evaluated it recently and
commented that:
•

•
•
•

AnalookW now means that we can record directly to ‘new’ computers. As Anabat is a DOS based
program, direct recording was not possible using computers running Windows versions 98
onwards, since they could not operate outside of Windows. Analook was previously only used to
view files, but AnalookW can do both.
To record calls using AnalookW you will require one of the new CFZcaims. The Null Modem Cable
that comes with the CFZcaim has a serial port connection. Most new laptops no longer have serial
ports so you need to buy a ‘USB to Serial Converter’ lead so that you can connect it to a USB port.
AnalookW is excellent for global header changes.
Time to upgrade your CFREAD.exe and firmware for your CFZcaims from Chris’s website.

AnaPocket - Anabat on a PDA
Chris has written software to make it possible to show Anabat displays on a PDA. He has indicated
that he very pleased with the results. See this section under “Anabat Contents” on his website. In
addition to this, I found the following pages useful recently (see the “Technical Notes” section under
“Anabat Contents”): “The Flatness Display and the use of Fpz as an indicator of bat call frequency”;
and “Laptops and Operating Systems” (ed.)
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Piccies from Poland:
The 13 International Bat Research Conference, Mikolajki, Poland,
23-27 August 2004
th

Some of the conference organisers (left to right: Janusz Hejduk,
Wieslaw Bogdanowicz, Robert Rutkowski and Marek Sokol).
• ZLAKI

TLRYSTYCZ ·E-QQGRZJ;DY
10UU1 T

Chris Grant, smokin’ eel

HOL'Tf:S

Artur Wiatr from the
Biebrza National Park

Lars Pettersson, with the
big glass of Polish beer

Polish version of a ‘fireplace’ – right-on!
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Dr Czeslaw Okolow from the Bialowieza National Park guided us
through an incredible and wonderful morning in primeval forest.

George takes off for a walk

Martin and Monika Rhodes

Juliet Vanitharani, Susan Campbell

Jane Sedgeley from NZ, and Simon Mickleburgh
from Fauna and Flora International

Colin O’Donnell and Gerald Kerth

Photos taken by the editor, and Dr Kuniko Kawai, Hokkaido University, Japan.
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News from around the traps
PAPUA NEW GUINEA

Distributional and altitudinal additions for West New Britain, North
Solomons Province and Western Province, Papua New Guinea
Steven G. Hamilton
17/54 Arawa, Bougainville, PO Box 15 Buka NSP, Papua New Guinea. pteralopex@ozemail.com.au
Four species are reported here for the first time from the province of West New Britain, which
comprises half of the island of New Britain, Papua New Guinea (Fig. 1). Murina florium, Phoniscus
papuensis, Myotis moluccarum and Philetor brachypterus were all collected in one harp trap on one
evening within 10 m of the sea shore. This extends the known altitudinal and habitat occurrence for
Murina florium in PNG from 400 m to sea level. They were captured along a coastal stream in
secondary regrowth on a coconut plantation, 4 km east of Walindi Dive Resort in Kimbe Bay. The
records of M. florium and P. papuanus are particularly interesting since New Britain Island is a
considerable distance across the ocean from Mainland PNG (80 km in a straight line or 50 km if island
hopping), and especially so considering that these are species that forage beneath the canopy. It is
possible that West New Britain M. florium and P. papuanus are unique subspecies.
Reported for the first time from Bougainville Island is Nyctimene major scitulus from Tausina Island
close to the Arawa Township (Fig. 1). It was observed feeding on the fruits of Terminalia cattapa at sea
level on the beach in association with Melonycteris woodfordi, Pteropus admiralitatum, Pteropus rayneri
and Rousettus amplexicaudatus. Given that N. m. scitulus has been recorded from the nearby
Solomon Islands and New Britain, and also the relatively large size of the island (Bougainville is 200 km
long and 60 km at its widest point), the record is not surprising, however it is nice to be able to fill in the
gaps on the map.
I received a specimen of Pteropus admiralitatum from the Carteret Islands Group, Bougainville (a small
group of atoll islands sometimes called Tulun; Fig. 1). It would appear that this is the first record of any
bat species from the group since no bats have been reported from this island group in the literature.
These seven islands combined cover a total area of less than 1 km2 if you were to add them together,
so you can imagine how small each individual island is. The maximum distance between the two
furthest islands in the group is about 13 km. The next closest island to this group is Buka (near the
northern tip of Bougainville), which is separated by 75 km of open ocean. There are also three other
island groups further to the east of Carterets: Takuu (Mortlock Group), 150 km away; Nukumanu (also
called Tasmans), 250 km east of Takuu; and Ontong Java in Solomon Islands at 10 km2 in size, located
50 km south of Nukumanu and about 300 km north of the closest Solomon Island. The latter is the
most remote of the island atolls in the area and has its own endemic: Pteropus howensis. I have been
informed that Nukumanu has flying-foxes but have yet to obtain a specimen. It would seem more likely
that they would be P. howensis rather than P. admiralitatum.
In Carterets, flying-foxes fly during the day, perhaps because their food is so limited that they need to
get extra sustenance (probably mostly on coconut flowers). Alternatively they may need to feed during
the day if they are making the 75 km journey to Buka on occasions. However, I cannot imagine they do
this every night, as they only weigh about 400 g.
There are several interesting questions therefore regarding P. admiralitatum in the Carterets: is this
population distinct from those on other islands; how much movement is there between the Carterets
and others, or is it genetically isolated; and how many flying-foxes can seven islands of less than 1 km2
support? The situation on the Carterets (i.e. its size, location and flying-fox species) provides a very
simplified and restricted situation that might make it a very favourable place to draw conclusions
relevant to the rest of the archipelago. The more complex processes apparent on larger islands with
their diverse range of habitats might be more difficult to decipher.
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Other notes of interest include:
•
•
•
•
•

•

The first record of Emballonura furax from the West Sepik Province at 1200 m at Mt. Stolle.
Captured in a mist net.
After two years living in Bougainville have yet to encounter any of the Pteralopex species on the
island.
Five colonies of Pteropus rayneri have been discovered from the east coast of Bougainville. This
species has also been observed drinking salt water on departure from the roost.
I have two captive hand-raised P. rayneri from which I am collecting growth information.
In July 2004, locals reported P. rayneri dying in large numbers in the Buka Islands. I was unable to
confirm this with any specimens. Similar situations have been reported in the past, however it is
not know if this is caused by weather, disease or pollution (the latter is unlikely). I suspect that
chance combinations of long dry periods with windy spells coupled with high temperatures and low
levels of food resources may occasionally affect these populations.
From one mist net set in my back yard in Arawa one night: Pteropus mahaganus, Rousettus
amplexicaudatus, Melonycteris woodfordi, Macroglossus minimus nanus, and Dobsonia inermis.

All records supported with specimens either lodged or to be lodged at the PNG National Museum and
Art Gallery.

NORTH SOLOMONS PROVINCE

WEST SEPIK
PROVINCE

Takuu Is.
WEST NEW BRITAIN
PROVINCE
Mt Stolle
Kimbe

*

*

Carterets Island

Bougainville Island

Nukumunu Is.

*
*

Ontong Java Is.

Arawa

SOLOMON ISLANDS NOT SHOWN

Fig. 1. Papua New Guinea and Provinces, with the localities of new records and places mentioned in
text.
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– Recent Literature –
Compiled by Maria Adams from Current Contents (July – early November 2004).
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Fat, furry and inquisitive-looking Rhinolophus cornutus drawn by
Dr Katerina Tsytsulina, Hokkaido University, Japan.

- 43 -

The Australasian Bat Society Newsletter, Number 23, Nov 2004

Table of contents
Instructions to Contributors …………………………….…………………………………………..……. 2
Editorial – Kyle Armstrong ………………………….…………….………….……………….………....…….. 3
President’s Report – Lindy Lumsden ……………………………………………………...…………..…….. 4

Australian Bat Society Inc – Business and Reports
Notice of Financial Annual General Meeting of the Australasian Bat Society .………………………..….. 6

Research Papers and Notes
A winged-insect target-strength model for estimating the prey detection and ranging performance of
echolocating bats – Leonard Kerry ………………….……………………………………..………....... 7
Atmospheric attenuation of ultrasonic signals – Leonard Kerry ………………….………………….….... 14
Pelage colouration of the endemic Solomons Flying-fox Pteropus rayneri (Pteropodidae: Chiroptera):
Responses to predation by the endemic Sandfords Eagle Haliaeetus sanfordi in the Melanesian
Archipelago: Solomon Islands and Bougainville – Steven Hamilton ………………….………....... 15

Reports and Viewpoints
Garden fruit trees and wildlife – Louise Saunders …..…………………………………………………....... 19
Backyard fruit tree netting: deadly protection - Marjorie Beck …..…………………………….………...... 21
Flying Foxes in Focus – Kate Hubbard …..…………………................................................................... 26
Keeping track of Spectacled Flying-foxes – Louise Shilton …..…………………….……………….…..... 33

News and Announcements
The Melbourne Bat Group (Proposed) – Ian Kitchen ………..………………………………….……........ 34
Victorian Bat Workshop – Ian Kitchen ………………….……..………………………………….……........ 34
Bat Quiz ………..…………………………………………………………………………………….……........ 34
Bat birth video – Ian Kitchen ………..…………………………………………………………………........... 34
Information about bat attacks on humans required – Michael Ferris ………..…………………..…......... 35
IMC9: IX International Mammalogical Congress ……………..………..………………………………....... 35
New Analook ………..……………………………………………………………..………………….……...... 35
AnaPocket - Anabat on a PDA ………..…………………………………………………………….….......... 35
Piccies from Poland: The 13th International Bat Research Conference, Mikolajki, Poland ………….... 36
News from around the traps:
Distributional and altitudinal additions for West New Britain, North Solomons Province and
Western Province, Papua New Guinea – Steven Hamilton ………………….……………….......... 38

Recent Literature …………..…………………………...………………………………………..………… 40

- 44 -

