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aking a difference – leaving the world
a little bit better than I found it – has
always been important to me. It’s why
I became a journalist and why I drifted

into science writing by reporting on alternative energy sources
during the oil crisis of 1973-74.
I became more focused about 35 years ago. As a young sci-

ence writer for The Associated Press, I spent a day hiking around
Southern California’s Mojave Desert with University of Cali-
fornia scientist Wilbur Mayhew, an authority on the rather re-
markable fringe-toed lizard. The fringe on its back feet creates
a snowshoe effect so it can race over the loose sand. When it
dives into the dunes to escape predators, overlapping jaws and
flaps keep sand out of its mouth, nostrils, eyes and ears. Evolu-
tion has served this creature well. 
The Mojave was barren and forbidding as we ventured into

it. But with Mayhew, who was then about my current age (67),
the desert came alive with wildlife and wonder. We never spot-
ted a fringe-toed lizard, but Mayhew pointed out its tracks and
waxed poetic. Magic was everywhere: centuries-old creosote
bushes, rodents that escape the heat by hugging the walls of
their underground burrows and the peculiar tracks of
sidewinder rattlesnakes. He was fiercely committed to protect-
ing all of that from encroaching urbanization.
Most details of that day have been lost to the passing years.

But the sense of magic and the power of blending hard science
with an unabashed love of nature profoundly influenced my ca-
reer and my life. My science beat ranged from astronomy and
space exploration, including the first landing of the Space Shut-
tle, to earthquakes and medical research, but I returned often
to environmental issues. As I did when I joined Bat Conserva-
tion International 12 years ago. 
I had never seen a bat up close and knew virtually nothing

about these creatures. I came because I needed a job – and be-
cause here was a chance to make a difference. And indeed we
have and will continue to do so.
Editing BATSwas a crash course in bat biology, benefits and

conservation. And it allowed me to work with wonderfully ded-
icated and dynamic people. That includes not only BCI’s
 incredible staff, but also scientists, conservationists and BCI
members around the globe. It’s a very different world for bats
than the one Merlin Tuttle faced when he founded BCI in 1982.
I have tried to share that sense of scientific insight, conser-

vation commitment and the sheer magic of nature through our
magazine. Filling its pages is surprisingly easy. Remarkable things

are happening all over
the world, often with
BCI’s help. Our authors
are among the most im-
pressive people in the
field, and working with
them has been a great
pleasure.
I have also been hon-

ored and humbled by
overseeing BCI’s Student

Research Scholarship Program and Global Grassroots Conser-
vation Fund grants. I am amazed at the work these students
 undertake in virtually every corner of the world. Their
 achievements range from pushing the envelope of science and
technology to first-ever diversity surveys and field studies of con-
servation status and ecosystem values. 
Many of these young scientists have gone on to outstanding

scientific careers and leadership positions. We now give schol-
arships to the students of previous BCI Scholars. 
And I marvel that in countries where bats are so reviled that

even the notion of protecting them must sound absurd, some-
how someone emerges as a lone champion for bat conservation.
A modest Global Grassroots grant for a local leader with a few
volunteers can sometimes help grow a small but energetic con-
servation community. That “difference” has been made in
Nepal, Ukraine, Colombia, Kenya and elsewhere. 
As we grow older, we often reminisce about “the good ol’

days” and how much better things were back then. I suspect
they were better mostly because we were young. I look at BCI
and consider how much we and our colleagues and allies have
accomplished over the years, and I am justifiably proud. But as
BCI implements the Strategic Plan that will magnify its impact
around the world, I am confident that the good ol’ days are yet
to come.
I’ll be watching mostly from the sidelines. My retirement

begins June 1.
Not long after joining BCI, by the way, I found myself

thinking: “I’m pretty special: I appreciate and protect these un-
derdog creatures that most people hate and fear.”  Things are a
lot better now, but I still believe that. We bat people really are
special. Thank you all for those years of support.

EDITOR OF BATS
THE MEMO

from the

Bob Locke
Director of Publications
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COVER: Pictures of bats, both realistic and delightfully fanciful, are being featured
on postage stamps from countries the world over. German stamp enthusiast Wolf-
Peter Friedrich shares some of his bat stamps and his impressions of them in this
issue. See page 8.
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t is, according to an old proverb,
“better to light a candle than to
curse the darkness.” And those of

us trying to discover new insights into the mysterious
lives of bats often do a lot of cursing in the darkness.
Bats do most things under cover of night, and often
in places where humans and most other animals can’t
go. This dark inaccessibility is great for bats, but not
so great for those of us trying to study them. Success-
ful conservation hinges on understanding bat behav-
iors and needs, as well as identifying and addressing
the things that threaten them in the darkness. But
how do we light a candle without scaring the bats
away or altering their behavior?
Scientists, engineers and conservationists have

been developing new tools for watching bats in the
darkness for decades. BATS magazine has chroni-
cled many alternatives over the years: night-vision
scopes or goggles, thermal-imaging cameras, cam-
corders with infrared lights (which bats and humans
cannot see), beam-break detectors and bat-house
cameras, to name just a few.
These technologies have brought us a long way, but the new

threats of wind-energy turbines and White-nose Syndrome have
pushed us into uncharted territory. Now we must watch bats

more efficiently, cheaply
and for longer periods in
more places and under
more difficult conditions
than ever before. But we
are, finally, finding these
more affordable candles
that burn longer and help
us see farther.
Consider the challenge

of observing an eastern red
bat flying on a moonless
night near the highest parts
of a wind turbine. With
turbine blades now reach-
ing 300 to 500 feet (120 to
150 meters) or higher,
that’s like trying to see the
hand of someone waving
to you at night from the
35th to 45th floor of an
unlit skyscraper.

Or consider that bats can spend eight months or more deep
in caves, mines and other dark, cold and wet holes in the ground
during winter hibernation, when WNS hits hardest. And during

I

Duct tape unites two generations of cave
cameras. The near-infrared camera on top
was custom made with a weatherproof
case. The white camera is an off-the-shelf
thermal-imaging unit that came ready to
deploy for entire winters. 
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This wind turbine was imaged by a
thermal-imaging surveillance camera
that records temperatures instead of
reflected light. It includes a bat (the
dark speck in the top-right corner)
that’s flying at night about 325 feet
(100 meters) above the ground.
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that time, they cannot tolerate disturbance by humans and our
sometimes-noisy equipment. Also, most researchers cringe at
the thought of leaving expensive observation equipment out in
cornfields beneath wind turbines or in remote, damp caves for
months on end.
In the process of customizing video equipment to survive in

caves and fields, our team stumbled across a whole range of tools
that were hiding right under our noses – commercial surveil-
lance cameras. You know the type: those cameras hanging in
the corners of store ceilings and on traffic poles at intersections.
Bat biologists have used closed-circuit video cameras in the past,
but as the market for surveillance cameras has boomed, more
powerful and cost-effective cameras are becoming available.
Now, for example, you can buy a thermal video camera that

images the heat emitted by objects (rather than light reflected
off them) for less than $5,000, complete with a fully weather-
proof enclosure and the ability to automatically record several
nights of video on a removable memory card. Science-grade
thermal cameras were previously used to gather some incredible
imagery of bats interacting with wind turbines (see BATS, Fall
2005), but such cameras cost tens to hundreds of thousands of
dollars, were not weatherproof and tended to crank out more
data than many bat watchers really wanted to sift through.
Another benefit of new-generation surveillance cameras is

that they are Internet-compatible. The camera can become its
own live ‘Batcam’ website by simply plugging
in a cable and clicking a few buttons. These
new cameras are dramatically changing the
way we watch bats in the dark. 
And the technology keeps getting better.

While taking full advantage of now-standard
thermal and near-infrared surveillance cam-
eras, we are also experimenting with new near-
infrared cameras that collect video at light
levels that are orders of magnitude dimmer
than cameras of just a few years ago. This lets
us look ever deeper into that inky blackness.
After several years of working with these

new off-the-shelf outdoor surveillance cam-
eras, leaving them exposed to the elements as
our robotic eyes on the ground (and up into
the sky), we are happy to report that the sea
change is here. With these cameras, we are
seeing things we have never seen before with
bats, as demonstrated by our work at wind
turbines and in WNS-infected caves. 
Working with BCI biologists Cris Hein

and Michael Schirmacher and the wind in-
dustry, we used surveillance cameras to better
understand how bats interact, often fatally,
with wind turbines. Beginning in Pennsylva-
nia, then moving to Indiana and most recently to Hawaii, we
recorded thousands of hours of video at wind turbines and
watched hundreds of bat interactions with them.
Much of what we’re seeing is new: bats swooping and diving

near turbines, investigating different parts of the turbines, ap-
proaching them in consistent ways that vary with weather and
operating conditions, and chasing each other near the turbines.

These observations are helping us understand why and how bats
are susceptible to collisions with wind turbines and will hope-
fully help us find solutions.
Since about 2009, we have partnered with Dave Dalton of

Wildlife Engineering, the National Park Service, New York De-
partment of Environmental Conservation, University of Ten-
nessee and Indiana Department of Natural Resources to put
surveillance cameras deep into caves and abandoned mines af-
fected by WNS to observe bats as they hibernate.
With this surveillance work, we hope to not only understand

how infection by the fungus Pseudogymnoascus destructans, the
cause of WNS, disrupts hibernation, but also to discover more
about how bats behave as they hibernate. Surprisingly little is
known about bat hibernation, and this is one of the first times
bats have been watched closely over the course of entire winters.
As with the videos from wind-energy sites, it is exciting to

watch these videos display activities of bats that few people have
ever seen. Over the past five winters of watching hibernacula
videos, we have witnessed bats drinking from stalactites,
wrestling with cluster mates, grooming, mating, being crawled
over by millipedes, and much more. Although these events are
exciting and enlightening, they are relatively rare. And that
brings us to the biggest challenge of using video to study bats
— dealing with the thousands of hours of imagery that is now
easy to record.

Take it from us experts: about the only thing more mind-
numbing than watching a cluster of bats hibernate in real time
is watching an hours-long video of a spinning wind turbine.
Watching paint dry is almost thrilling by comparison. Although
things get interesting when there’s a bit of action in a cave or at
a turbine blade, those are interspersed with much longer
stretches where nothing happens at all. 

These hibernating little brown myotis (Myotis lucifugus) were photographed with a
video surveillance camera that uses near-infrared light that is invisible to bats and
humans. Bats do not seem to be disturbed by the cameras or their infrared lights.

C o u rt e s y  o f  pa u l  C rya n
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A researcher sets up an infrared surveillance camera to monitor hibernating bats deep in
a cave.  The clean suit was worn to minimize chances of moving the fungus that causes
White-nose Syndrome out of the cave. 

During one of our turbine-monitoring projects, for example,
we saw an average of about six bats appear for a few minutes
during each nine-hour night of recording. In the video imagery
recorded at hibernacula, brief bits of action fill only a tiny frac-
tion of the months of recordings. Most new surveillance cameras
include motion detectors and can be set to record only when
movement occurs, but that won’t work in certain situations,
such as when turbine blades are turning. We needed a more
streamlined way to find the few gold nuggets buried in the video
streams, and we wanted a method that we could share with fel-
low bat researchers.
We started with the question: Why watch hours of videos if

a computer can do it for you? But after surveying existing op-
tions, we decided to develop our own software that could be
freely shared and improved by anyone interested in using sur-
veillance cameras for studying rare events. With the help of
David Hayman, a Smith Fellow funded by the Cedar Tree
Foundation and the Society for Conservation Biology, we
started working on software code to automatically sift through
entire nights of video imagery in mere minutes or a few hours
and find those rare periods of activity.
It will, of course, take a while to work out the inevitable bugs

and deal with the tens of thousands of hours of video that we’ve
gathered over the past few years. But the process is moving for-
ward, and we hope to publish our research results during the

coming year. We’ll also release the computer code we used to
mine the video imagery. It won’t be perfect, but we hope it helps
open the floodgates of all that modern surveillance cameras offer
for bat researchers.
Yes, it is better to light a candle than curse the darkness. It’s

better to leave a weatherproof surveillance camera out there in
the darkness than to sit waiting in the wind or cold for those
rare, enlightening glimpses. It’s definitely better to let a com-
puter crunch through months of video imagery from multiple
cameras than to let your eyes and mind glaze over watching it
roll endlessly across a screen. And it is much better to invest
time and expertise in studying and conserving bats instead of
babysitting finicky machines.
Anyone can now buy today’s weatherproof surveillance cam-

eras, set them up in a few hours and have them out watching
bats in the darkness. No experience required. That is a very ex-
citing prospect, and we expect to do a lot less cursing in the
dark during the coming years.

PAUL CRYAN is a research biologist with the USGS in Fort
Collins, Colorado. He helps identify and address threats to the well-
being of U.S. bat populations through scientific research. MARCOS
GORRESEN is a quantitative ecologist with the Hawai’i Cooper-
ative Studies Unit of the University of Hawai’i at Hilo. He studies
population trends and distribution of birds and bats.

C o u rt e s y  o f  pa u l  C rya n
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Thanks to your support, BCI is working around the globe to ensure that our children and grandchildren will
reap the ecological and economic benefits of bats for years to come. We offer our heartfelt thanks to these
 individuals and families who donated $1,000 or more from march 1, 2013, through february 28,
2014, or $250 to $999 between november 1, 2013, and february 28, 2014.
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taiwan 1992

Chinese culture  
treats bats as harbin-
gers of happiness and
good fortune. The
 children on this stamp
seem delighted with the
five bats that symbolize
five blessings.
. 
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received my
first stamp
album at the

age of 6 and promptly began col-
lecting – enthusiastically but aim-
lessly – every stamp that I could
rescue from the wastebasket. After some months, however, I
mostly lost interest in these small pieces of paper. 
Then, some 30 years later and about 20 years ago, while living

in Würzburg, Germany, I discovered some fascinating bat-related
postage stamps in a shop window. I bought the stamps immedi-
ately, intending to frame and hang them as an eye-catcher over
my wife’s desk, since she had recently worked with bats.
But then I got to wondering if there were any other bat-re-

lated stamps around, and I decided to build a complete collec-
tion of them. I assumed there were not many bat stamps out
there and that I could obtain them easily. Those were my first
two errors in connection with my rediscovered hobby.
There are, in fact, hundreds of bat-related stamps around

the world, and tracking them down has turned into a fascinating
chore. The first stamp showing bats appeared about 120 years
ago in China. It showed a stylized wu-fu, the Chinese symbol
for good fortune that features five stylized bats and was BCI’s

original logo.
I have noticed that every stamp

is distinctly more than just a small color picture
or a mere receipt for a rendered service. Each one can open

exciting new windows to its subject. Studying the image on a
stamp teaches us about geography, biology, history and much
more.
As a philatelist (a stamp enthusiast), my goal is to gather as

much background information as possible for each stamp. You
just never know where a bat will take you. Over the years, these
bat stamps have brought me into contact with interesting and
helpful people around the world: philatelists, artists, biologists
and so on. Some of them are also collectors of stamps that fea-
ture bats. 
And the bat stamps just keep coming. A stamp scheduled for

release in Germany this June, for example, will feature a 14th cen-
tury painting, “Creation of the Animals” by Master Bertram. In
the top left corner, you should find a bat floating beside an owl.

WOLF-PETER FRIEDRICH studied biology and paleontology in
Würzburg, Germany. Now retired, he lives in Scheinfeld, Germany,
where he is engaged in bat conservation.

I
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by Wolf-Peter Friedrich
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switzerland 2012

I consider this 2012
stamp block from
Switzerland one of
the very best of the
world’s bat stamps.
Angelo Boog, a pro-
fessional scientific il-
lustrator, did this masterpiece that shows every detail of a
brown big-eared bat (Plecotus auritus).

costa rica 1986

Whenever I get a new
stamp, I study the
 inscription and pic-
ture, a process that
has taught me not to
trust inscriptions. This
Costa Rican stamp
identifies the image as

a wrinkle-faced bat (Centurio senex), but that seems unlikely,
as the photo demonstrates. It appears instead to be a fringe-
lipped bat (Trachops cirrhosus).

ghana 1993

This stamp from Ghana
provides a bit of German
colonial history. It bears an
image by Donovan Reginald
Rosevear that shows a Wo-
ermann’s fruit bat (Mega-
loglossus woermanni) visiting
blossoms of a Kapok tree. This bat was described by Alexan-
der Pagenstecher in 1885 and named for Adolph Woermann,
a prominent German trader in East Africa at the time.

germany 1999

Seven professional artists
were commissioned to pro-
duce designs for a 1999
German stamp dedicated to
the greater horseshoe bat
(Rhinolophus ferrumequinum).
The uninspired result sug-
gests that no biologists were
involved in the process. The
stamp was printed in sheets

of 10, each bordered with tabs showing bald trees in winter-
time, when you won’t see these bats. And the curious first-
day cancellation shows a horseshoe bat that seems to be
missing its lower jaw.

spain 1966

Nearly every bat enthusiast knows about
the single bat that sits atop the coat of
arms of the Spanish province of Valencia.
Even local soccer clubs use it. 

This Congolese stamp cele-
brates Valencia’s most success-
ful soccer club, Valencia FC, its
stadium and its logo.

congo 1982

new caledonia 2009

Joemy, this blue flying fox, was de-
signed by student Jean-Philippe Col-
lobert and became the mascot of the
2011 Pacific Games.

australia 1998

What an amazing post-
mark from the electoral
division of Batman in Vic-
toria, Australia, right?
Unfortunately, although
bats occasionally appear
on cancellation, Batman has nothing to do with bats. Rather, it
is named for John Batman, one of Melbourne's founders.

The first U.S. stamps to
feature bats didn’t appear
until 2002. Each of the
four stamps shows a pho-
tograph by BCI Founder
Merlin Tuttle. The com-
memorative stamps were
issued after BCI Member Carol Adams of Texas, showed a
BCI poster covered with bat photos to a Texas professor
who just happened to chair the U.S. Postal Service Citi-
zens’ Stamp Advisory Committee.

U.S. Bat Stamps

Centurio senex©
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cientific research can pay real
dividends for bat conservation
by filling the gaps in our

knowledge of these incredible animals. And
when fascinating research is combined with
training and using volunteers, it can often build
a dedicated cadre of conservationists who re-
main committed to bats long after the field-
work is complete. That’s what we found in our
study of Curaçaoan long-nosed bats on the
Caribbean island of Aruba.
Aruba, along with Bonaire and Curaçao, is

part of the ABC Islands off the northwest coast
of Venezuela. Strung along the Peri-Caribbean
Arid Belt, the islands are home to a unique di-
versity of plants and animals adapted to this
desert-like ecoregion of the Neotropics. But
many of these species are at risk, as their natural
habitats are rapidly consumed by urban and
recreational developments. Protecting the bat
species of the ABC Islands is essential for pre-
serving this biodiversity.
Bat-plant interactions, from which both the bats and the

plants benefit, are vital for sustaining life in the arid and semi-
arid ecosystems of the Caribbean. Two nectar-feeding bats – the

Curaçaoan long-nosed bat
(Leptonycteris curasoae) and
Miller’s long-tongued bat
(Glossophaga longirostris) – are
primary pollinators and/or
seed dispersers for several
species of columnar cacti and
agaves. And these plants pro-
vide food and water to a broad
range of birds, rodents, lizards,
butterflies, bees, wasps, hawk
moths and many other crea-
tures, especially during the
long droughts that frequently
occur. This is especially critical
in small, island ecosystems like
the ABC Islands, where popu-
lations of several plant and bat
species are declining.
Both nectar bats are native

to all three islands and the
mainland of Venezuela. Mil -

ler’s long-tongued bats roost in caves, tree hollows, rock holes
and house roofs, but Curaçaoan long-nosed bats are less versa-
tile, relying mainly on caves as refuges and maternity roosts with

S

STUDYING BATS & CULTIVATING
CONSERVATION ON ARUBA
STUDYING BATS & CULTIVATING
CONSERVATION ON ARUBA

by Jafet M. Nassar
& Fernando Simal

Volunteers (top photo) erect a mist net to
capture and identify bats near the Tunnel of
Love Cave in Aruba’s dry landscape. Note
the nearby wind-energy turbines in the
background. (Above) The Curaçaoan long-
nosed bats on the island are threatened by
the disappearance or disturbance of their
natural habitats.  
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colonies numbering in the hundreds to thousands. They are es-
pecially susceptible to human disturbance and the species is
listed as Vulnerable by the IUCN.
Ongoing research on Curaçao and Bonaire has identified

several important caves used by L. curasoae throughout the year.
Based on these studies, management and conservation actions
have been proposed to help protect these roosts. Until now, no
similar studies had been conducted on Aruba Island, a favorite
destination for tourists.
With support from BCI’s Global Grassroots Conservation

Fund and other sources, we launched our one-year project on
Aruba in March 2012 to identify the main roosts used by the
Curaçaoan long-nosed bat in Aruba, determine how and when
the roosts were used and assess their conservation status.
Our first step was to assemble a team of volunteers to survey

and monitor the caves. We conducted the first Bats and Caves
Monitoring Workshop of Aruba to educate our nine partici-
pants about the ecological and economic importance of bats
and train them in the capture, identification and release of bats
and in the use of ultrasonic bat detectors.
The workshop coincided with our initial monitoring session,

so participants attended lectures and demonstrations during the
day, then received hands-on training each evening in the capture
and safe removal of bats from mist nets and in species identifi-
cation. 
These trained volunteers of the “Aruba Team” conducted

bat-monitoring sessions. By the third session, the team was

 totally independent and handled the monitoring and data col-
lection entirely on its own. In fact, the Aruba Team added and
trained two additional volunteers as the year progressed.
There is now a committed community of knowledgeable bat

conservationists on Aruba, people who remain active in bat re-
search projects and in conservation initiatives of their own. Of-
ficially recognized as the Bat Conservation Program for Aruba,
they have joined RELCOM (the Latin American Network for
the Conservation of Bats) as part of the Bat Conservation Pro-
gram for Aruba, Bonaire and Curaçao (PCMABC).
The volunteer monitors visited seven major caves and mines

on Aruba to search for evidence of bats, which we found at four
sites: Quadirikiri Cave and Miralamar Mine inside the Arikok
National Park, and Tunnel of Love Cave and Wela Mine outside
the park’s partial protection.
We used mist nets to monitor these four roosts every two

months during the project. Each monitoring team included two
to four people handling the netting and two or three others who
examined the bats. We also created a guide to identify the bats
of Aruba.
We captured a total of 1,075 L. curasoae at the four sites.

Tunnel of Love, protected by a fence since 2008 and located
about 1,600 feet (500 meters) from a wind-energy facility, seems
to host the largest colony of the species, followed by Miralamar
Mine. Comparatively fewer long-nosed bats were captured at
Wela Mine, which may serve as an emergent or last-option
roost. Only one of the bats was captured at Quadirikiri Cave.

Researcher Fernando Simal descends into Miralamar Cave (left photo) during the Aruba Team’s
survey of Curaçaoan long-nosed bat roosts. Volunteers Agapito Gomes and Indra Zaandam (right
photo) learn how to release bats from a mist net at Tunnel of Love Cave. 
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Our results suggest that Tunnel of Love could be the island’s
main roost for mating, while Wela Mine and Miralamar Mine
are probably used as maternity roosts.
After the project ended in March 2013, the monitoring pro-

gram continued on its own, thanks to the commitment of mem-
bers of the Aruba Team, especially Coordinator Indra Zaandam
and technical assistant Linda Smith. They have marked 1,606
Curaçaoan long-nosed bats with tiny identification tags and
have recaptured 64 of them. Of these animals, 89 percent were
recaptured in caves other than those where they were originally
tagged. This suggests the bats move frequently among the caves,
which are a few miles apart. In other words, Curaçaoan long-
nosed bats on Aruba depend on a system of roosts rather than
a single cave, and their conservation requires the protection of
all their roosts.
In summary, our results strongly support the need for a system

of protected caves on Aruba in the form of a Bat Reserve, which
should include at least the four caves and mines analyzed in this
study and any other bat caves that could exist on the island.
Our project generated considerable interest about the bats

of Aruba in the regional media and on the Internet. At least 23
newspaper articles were published in English, Dutch and the
Papiamento dialect, along with five radio interviews and three
on TV. Members of the Aruba Team explained the importance
of bats and the need for their conservation, as well as the mon-

itoring process. The publicity definitely caught the public’s at-
tention and generated many requests to the Arikok National
Park for more information. It also led several people to volunteer
their assistance to the Aruba Team.
A number of bat houses have appeared on the island, and

the Aruba Team has launched a bat-education campaign for
schoolchildren and the general public.
We plan to continue our monitoring efforts on Aruba, as

well as Curaçao and Bonaire. We also hope to continue the tag-
and-recapture effort with the Curaçaoan long-nosed bat to con-
firm whether bats of this species are permanent residents of the
island or move periodically to other islands or the mainland in
search of resources.
Although many challenges remain, the future looks a lot

brighter for these island bats with Team Aruba on the job as
their vigorous champion.

JAFET M. NASSAR is Associate Researcher at Centro de Ecología,
Instituto Venezolano de Investigaciones Cientificas in Venezuela.
FERNANDO SIMAL is Chief of the Natural Resources Unit of
STINAPA Bonaire (the National Parks Foundation of Bonaire).

This study also received funding from STINAPA-Bonaire (the Na-
tional Parks Foundation), Arikok National Park and the Dutch
Caribbean Nature Alliance.

The Tunnel of Love Cave has been a safe roost for Curaçaoan long-nosed bats since
2008, when its entrances were protected by iron gates and fences.
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’ve been using acoustic-monitoring equipment
(bat detectors) to survey bats as part of envi-
ronmental impact assessments in Portugal for

the past 10 years, and I realized early on that identifying species
through their echolocation calls involves a great deal of uncer-
tainty. Some species are easily identified because their calls are
distinctive, but the calls of other species share similar character-
istics and can be almost impossible to classify with confidence.
Worse still, the calls show considerable variability depending on
geographic location, activity, flight height and other environ-
mental factors.
Echolocation is the remarkable biological sonar system that

most bats use to navigate and hunt in the dark. Bats emit sounds
into their flight path and precisely analyze the echoes that come
bouncing back. The beeps and trills are usually beyond the
range of human hearing. They are collected by ultrasonic bat
detectors, which can also convert the calls to audible ranges.
Bat detectors have been used in research since at least the

mid-1970s. And with the advent of affordable and reliable bat
detectors in the 1990s, acoustic surveys have become increas-
ingly common and valuable. But those detectors, usually oper-
ated by hand, often required a great amount of time and effort
to analyze each recording and minimize uncertainties in species
identification.

With the development and increasing use of automatic
recording stations in the past decade or so, everything changed.
When bat detectors could be left unattended to record and store
echolocation calls of flying bats, the number of calls collected
each night increased dramatically. “Big Data” – and the analyt-
ical challenges and rewards that accompany huge datasets –
made its appearance on the acoustic-survey scene. Reliable
analysis of each of the many thousands of recordings that were
being obtained soon became almost impossible.
As a graduate student in environmental science with a focus

on statistics and computer programming, I began considering
fully automated approaches to reliably process these huge
amounts of data. Since previous research has confirmed that ge-
ographic location is a significant variable for bat calls, the first
thing I needed was a reference database of bat echolocation calls
that were recorded in Portugal. No such database existed as I
began this study. Also, the recordings had to cover the many
variables that bat researchers face in the field, including such
complications as high and low signal-to-noise ratios resulting
from cluttered or open environments, rustling foliage and
closely related species.
After collecting a full library of countrywide recordings, I

then had to develop a method for converting the audio signals
into a format that could be fed into statistical models that could

This European greater myotis (Myotis myotis) was captured and identified
during the project, then released by being placed on a tree so its calls
could be recorded.

AUTOMATED ACOUSTIC
IDENTIFICATION
Pushing technology
to identify bat calls

AUTOMATED ACOUSTIC
IDENTIFICATION
Pushing technology
to identify bat calls

by Bruno Silva

I
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detect bat calls amid the noise and measure key parameters, such
as frequency, bandwidth, duration, maximum energy, etc.,
within each call. From those parameters and measurements,
new statistical models would be needed to classify each species.
With the support of a Bat Conservation International Stu-

dent Research Scholarship and the help of two colleagues, we
began compiling our call database for mainland Portugal in
2011. We decided to record captured bats to ensure that each
was correctly identified by species and to focus only on search-
phase calls. These are emitted continuously throughout a flight,
and they are one of the most species-specific calls.
Using hand nets, harp traps and mist nets, mostly at cave

entrances, along rivers and over water tanks, streams and small
ponds, we captured bats at more than 50 locations across main-
land Portugal. Whenever possible, we used bats captured by
other researchers for other projects. Before release, the species
of each captured bat, along with its gender and approximate
age, was determined morphologically by a bat biologist. When
the morphological identification was inconclusive, a genetic
sample was taken.
Since bats do not usually use search-phase calls immediately

after hand release, we made our recordings as far as possible
from the release point. Light tags (tiny “sticks” with chemical
lights) and night-vision goggles were used to track the bats after
release. We experimented with less-expensive reflective tape in-
stead of light tags, but with little success.
After 1½ years of intensive fieldwork, our database included

a total of 2,968 calls from 748 bats of 20 of the 25 bat species
in the country and we were ready to begin the next stage: data
analysis.
We used an open-source computer language, the R Project

for Statistical Computing, to develop a program to filter the

recordings, detect the individual bat calls and measure 19 pa-
rameters (or variables) from each call. The program is com-
pletely automatic and worked for most recordings. When the
recordings were seriously contaminated by insect noise or with
low-intensity calls, however, the program didn’t work well,
mainly because it couldn’t detect individual bat calls. We are de-
veloping new algorithms in hopes of improving detection.
Next, we used a two-stage process to classify the calls. In the

first stage, calls were classified into one of six groups of species:
Rhinolophus, Myotis, Pipistrellus/Miniopterus, Nyctalus/Eptesi-
cus/Tadarida, Plecotus and Barbastella. Each group was defined
by similar characteristics in their echolocation calls.
Then, in stage two, calls within each group were classified

into species. Due to limitations in sample size, however, some
calls were classified only by group and not as individual species;
this mainly involved Myotis species.
We used two different approaches for classification of calls:

ensembles of artificial neural networks and logistic regression
models. Neural networks are nets of digital neurons modeled,
albeit crudely, after the human brain, with the ability to improve
their performance through “training.” They outperformed lo-
gistic regression for classification, but the sophisticated statistical
model had the advantage of quantifying the importance of in-
dividual variables. The work continues.
The models for the first classification stage, which identified

species groups, revealed excellent accuracy of 92 to 100 percent.
In the second stage, species classification, accuracy was not as
good, although
equally promising:
species identifica-
tion was correct 50
to 100 percent of

Bruno Silva (left photo) releases a Schreibers’ bent-winged bat (Miniopterus shreibersii) that will
be followed as its echolocation calls are recorded. (Right photo) Team members place a harp trap
at the entrance to a cave used by bats. 
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A team member uses a bat detector to record a Schreibers’ bent-winged bat after
it is  released. The recording was added to a growing database of bat calls in Portugal
and used to develop an innovative, automated species-identification system.

the time. During this phase of our research, we achieved three
main goals: we built the foundations for a database of bat calls
recorded in mainland Portugal, developed a computer program
to analyze recordings of bat echolocation calls, and devised sta-
tistical models to classify those calls to the corresponding
species.
The database should be very valuable for the acoustic iden-

tification of Portugal’s bat species. And the program is proving
to be a powerful tool for bat researchers since it can provide al-
most immediate identification of a bat species or species group
from recorded echolocation calls. It can also process the huge
numbers of recordings that are now produced by automatic
recording stations, reducing the costs associated with monitor-
ing projects and allowing for long-term bat monitoring for
wildlife management.
This research is far from complete and we are still working to

enhance our results. The capture and recording of bat calls con-

tinues, and a more robust computer program is being developed.
In the near future, we plan to begin examining the variability in
echolocation related to geographical location, sex and age.

BRUNO SILVA is an environmental scientist who conducted this
research while earning a Master’s degree in Statistical Modulation
and Data Analysis at Évora University in Portugal.
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Donate your car – or truck, van, motorcycle, boat or

 airplane – to BCI, and you’ll not only help bats, but also

receive a receipt for your

tax-deductible donation.

Just call 1-877-BATS-123,

and we’ll pick it up

from anywhere

in the United

States.

Protect Bats!
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Bat Conservation International
welcomes new leaders

Bat Conservation International
made a powerful start on 2014

as two seasoned conservation lead-
ers filled key posts within the or-
ganization. Sue Sirkus of Tucson,
Arizona, became BCI’s Director of
Philanthropy and Joy Gaddy of Ar-
lington, Virginia, is the new Direc-
tor of Operations. 
“Sue and Joy are outstanding

conservationists and two of the
most accomplished and well-re-
garded individuals in their respec-
tive fields,” said BCI Executive Director Andrew Walker. “Their
leadership will be instrumental as BCI expands its work
throughout Texas, the United States and beyond.”
Sirkus comes to BCI from The Nature Conservancy, where

she was the Senior Philanthropy Officer for the Arizona Chap-
ter. Among highlights of her 10-year tenure, Sirkus directed
“Nature Matters,” the largest-ever conservation campaign in
Arizona, and secured $40 million for local, national and inter-
national programs. As a certified fundraising professional with
impressive results, Sirkus will be a critical part of BCI’s com-
mitment to expand its leadership role in global bat conservation.  
“The donors, members, board and staff of Bat Conservation

International have been a powerful
force in conserving the environ-
ment for over 30 years. I am privi-
leged to have the chance to join
with them in sustaining 1,300 bat
species around the world,” Sirkus
said. “I am inspired by creativity
and nature. I do what I can to cul-
tivate one and to protect the
other.”
Gaddy was Senior Vice Presi-

dent of Global Operations at Con-
servation International, where she

managed an operations staff of 50 and a budget of $10 million.
She specializes in aligning operational functions with organiza-
tional goals. As Director of Operations, she will oversee all of
BCI’s administrative, human resources and finance activities.
Gaddy’s experience managing staff and resources on a global
scale will be invaluable as BCI continues to broaden the scope
of its conservation efforts. 
“As a lifelong conservationist and someone interested in

building and developing organizations, I jumped at the oppor-
tunity to join Bat Conservation International,” Gaddy said. “I
am thrilled to be working with such a wonderful group of peo-
ple to protect such an important order of mammals.”
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Joy Gaddy Sue Sirkus

On September 7, 2012 (“Threatened Species Day” in Aus-
tralia), the Queensland state government reinstated fruit-

growers’ rights to legally kill four species of flying foxes. 
Australian conservationists have been working ever since to

reverse that decision – with little success. Now they have a pow-
erful ally. In January, Dr. Jane Goodall, renowned worldwide for
her chimpanzee research and her wildlife-conservation efforts,
sent the following letter of support, which was reported by the
group Don’t Shoot Bats:

January 2014
To Whom it May Concern, 
It deeply saddens me to hear that “Threatened Species Day”

2012 was marked by the decision by the Queensland Govern-
ment to sanction the killing of flying foxes – including two
 threatened species, spectacled and grey-headed flying foxes.

Flying foxes are a keystone species…vital to our environ-
ment. The survival of the Australian native trees and the animals
that inhabit them depends on humans being able to co-exist with
flying foxes.

Flying foxes are suffering ongoing loss of habitat from urban
and agricultural expansion, camp destruction and dispersals. Due
to the recent heat wave in South Queensland, tens of thousands
of flying foxes perished. The Queensland Government is

 continuing with their plan for lethal dispersal ignoring scientific
concerns that there is no consideration for this recent decline
of their numbers.

Education by the State Government is extremely important.
The species is maligned by cultural myths that generate an un-
founded fear, which should be countered with factual information

of what risks exist and their sim-
ple prevention. ...

We need to move to a much
greater appreciation of these ani-
mals and the vital ecological role
they play. They are highly intelli-
gent, social animals. A truly fasci-
nating species as is proven by
their popularity with tourists.

Yours sincerely,
Jane Goodall, PhD, DBE 

Founder – the Jane Goodall Institute 
& UN Messenger of Peace

You can help Jane Goodall and Australian conservationists as they
work to reverse this cruel decision. Make your voice heard by contact-
ing Andrew Powell, Queensland's Minister for Environment and
Heritage Protection. Addresses and a sample letter are available at:

www.batcon.org/writeflyingfoxes
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A powerful voice for flying foxes 
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Teaching bat research in Bangladesh
Bangladesh is a nation where few people know any real facts
about bats and their benefits and most hate and fear the flying

mammals in their midst. But Nurul Islam and a handful of col-
leagues at the Group for Conservation & Research of Bats
(GCRB) are committed to change that. The team conducted the
country’s first bat research and conserva-
tion workshop in January 2014 and
trained 25 science students for the study of
bats.
Sponsored by BCI’s Global Grassroots

Conservation Fund and the Chester Zoo
of the United Kingdom, the intensive
three-day session was held at Chittagong
Veterinary and Animal Sciences Univer-
sity, where Islam is a student. Neil Furey,
a leading bat biologist with Flora and
Fauna International, was the lead instruc-
tor. Donations and support were also pro-
vided by a range of multinational groups.
The workshop educated the students

in basic bat biology and bats’ ecological
benefits, and provided hands-on training
in such field-research methods as mist
netting, species identification and bat de-
tectors. “It was really an amazing experi-
ence to learn these relatively new concepts
(new for us) about bats,” Rahul Talukdar

said after the workshop. “I especially liked the population mon-
itoring and emergence counts of the fruit bats, and I was pleased
with our exposure to real field conditions.”
After the session, all 25 participants reported an interest in

working with bats in the future.

What’s a bat worth to a walnut orchard?

Ninety-nine percent of walnuts produced in the United States
are grown on 245,000 acres (99,000 hectares) in California.

That crop is valued at $1.3 billion annually and, with a growing
demand for walnuts, new orchards are being planted every year. 
Expanding production means more intensive farming prac-

tices to manage costly crop pests. For walnuts, the key pest is
the codling moth, whose larva feeds on developing nuts. The
adult moths begin to fly and lay eggs on the nutlets in April and
there are usually four generations per year. 
Current pest-control practices typically include insecticides,

which are often sprayed once in the spring and again during
summer. Organic growers use pheromones, a mating-disruption
technology that prevents males from finding females. Although
generally effective, pesticides are expensive (about $160/acre
[$395/hectare] per year), and they can have harmful impacts on
humans and ecosystems.
Bats, meanwhile, are voracious predators of night-flying in-

sects, including many crop pests. Bats’ value for agricultural pest
control nationwide has been estimated at about $23 billion per

year, but few data exist on the benefits of bats for individual
crops. Our project, funded by a U.S. Environmental Protection
Agency STAR (Science to Achieve Results) grant to the Univer-
sity of California at Davis, was designed to assess the value of
pest-control impact by bats on walnut production in California’s
Central Valley.
Bats clearly forage in walnut crops, and their activity doubles

where colonies roost in bat houses (especially in old barns) in
the orchards. The Mexican free-tailed bat (Tadarida brasiliensis)
is the most abundant species, followed by the Yuma and Cali-
fornia myotis (Myotis yumanensis and M. californicus).
In an effort to quantify the economic impact of bats’ con-

sumption of codling moths, we captured 36 Mexican free-tailed
bats over three nights in an 80-acre (30-hectare) walnut orchard
in Yolo County, California. A colony of some 3,000 bats lives
in bat houses in an abandoned shop on the property.
We opened our mist nets from 11 p.m. to 2 a.m., to corre-

spond with codling moth flights and bat activity. The bats, cap-
tured as they returned to the roost after feeding, were placed

by Rachael Long, Mylea M. Bayless, Tom Unruh & Kate Ingram

C o u rt e s y  o f  n u r u l  I s l a M

Workshop participants set
up a mist net in Bangladesh.
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individually in sterile containers and kept until they defecated. The fecal pellets
were quickly frozen and sent to a U.S. Department of Agriculture lab, where
they were genetically tested for the presence of codling moths. 
Our preliminary data suggest that 5 percent of these bats – about 150 bats

from this colony of 3,000 – consumed at least one codling moth per night.
We assume that the codling moth has 30 nights per generation and four gen-
erations per year, with each female moth (half the total) laying 36 viable eggs
on individual nuts.
Thus, for a typical 80-acre walnut orchard producing 280 tons of walnuts

per year, we estimate that bats can protect 2 percent of the crop yield, or
$17,280 worth of walnuts per season at the current $1.60 per pound. That’s
a value of $6 per bat.
And this probably underestimates the value, since about 40 percent of each

bat’s diet consists of moths – an average of about 15 moths per night.
We are working now to refine our economic data and determine whether

these insect-hunting bats help reduce pesticide use in walnut orchards. Doc-
umenting the economic benefits of bats will encourage farmers to protect and
enhance bat activity on their farms. 

RACHAEL LONG is with the University of California Cooperative Extension;
MYLEA BAYLESS with Bat Conservation International; TOM UNRUH with
USDA Agricultural Research Service; and KATHERINE INGRAM with the
University of California at Davis.

Codling moth larvae infest this developing walnut.
The larvae are the primary pests of California’s
walnut crop, and bats hunt the moths.

A book that’s saving bats around the world
I t lacks a catchy title, but Ecological and Behavioral Methods
for the Study of Bats is one of the most important books ever

published for bat scientists, educators and
conservationists. Edited by
Thomas H. Kunz and Stu-
art Parsons, it is known
around the world as “the
Kunz and Parsons book,”
and it is widely considered the
premier guide for bat research.
Unfortunately, however, the
$105 price means this vital re-
source is rarely available where
bat conservation is needed most.
“The kind of reliable and de-

tailed knowledge that scientists
take for granted in the industrial-
ized world can be impossibly rare
and expensive elsewhere, especially
in remote regions with limited ac-
cess to technology,” said Dave Wal-
dien, BCI’s Director of Global
Programs.
Bat Conservation International, as

part of its commitment to nurturing
science-based bat conservation around
the world, decided in November 2012 to get this invaluable text
into the hands of researchers around the world. Publisher Johns

Hopkins University Press offered BCI a 50 percent
discount, and we asked our members and friends
for help.
You responded immediately and generously.

A little over a year later, BCI has distributed more
than 200 copies of the Kunz and Parsons book
without charge to conservation scientists in
more than 50 countries of Africa, Latin Amer-
ica, Southeast Asia and elsewhere, and our dis-
tribution continues into Eastern Europe and
South Asia.
“The book is very useful for me and my

students, not only by exposing us to standard
methods of studying bats, but also the the-
oretical concepts underlying such a study
and those of understanding the ecology of
bats in general,” says Dr. Paul Webala of
Karatina University College in Kenya.
Adds Biologist Fernando Simal of the

Caribbean island of Bonaire: “These
books are a great reference to have in-
house, but they also are an inspiration
considering the authors and, because

they were a gift from BCI, it is a reminder that there
are many great people out there willing to help and support you
in your bat-conservation and -research efforts.”
This is a book that already is having a real impact on global

bat conservation – and you helped make it happen.
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WISH LISTThe

Your help with any of these special needs will directly improve BCI’s
ability to protect bats and bat habitats. To contribute or for more
information, contact BCI’s Department of Philanthropy at (512)
327-9721 or development@batcon.org.

Boosting Education with Tablets
Thousands of people visit Bracken Cave and Austin’s
Congress Avenue Bridge to watch the bats each year.
That’s a great opportunity to spread the word about
bats and Bat Conservation International and to build
support for our efforts. BCI staff members and volun-
teers are usually on hand to answer questions and
 explain the benefits of bats. We hope to improve the
content and impact of that important outreach by
equipping our educators with portable tablet comput-
ers. These could display everything from dramatic
close-up photos of Mexican free-tailed bat mothers
and pups to videos that show the bats’ evening emer-
gences and their appearance on Doppler radar. BCI
hopes to provide educators with four ASUS 10.1-inch
tablet computers at a cost of $1,072 ($268 each).

Basic Bat Gear for Africa
Three representatives of the year-old Bat Conserva-
tion Africa (BCA) network visited BCI’s offices
 recently and discussed their plans for the future.
 Several things became abundantly clear: African bats
face grave threats; the continent is blessed with some
remarkably dedicated bat scientists and conservation-
ists; and most of Africa lacks even the most basic field
equipment for bat research. Such essentials as leather
gloves, headlamps, nets, poles and bat detectors are
scarce. Even a modest set of equipment could allow
such urgently needed projects as impact assessments
before wind turbines are built, surveys to assess the
status of threatened bat species and training to
 enhance local capacity. BCA consists of six regions, and
$3,300 per region could provide a basic set of equip-
ment that would be shared by the network’s members.         

A Bat Center for Bangladesh
Nurul Islam, a tireless champion of bats in Bangladesh
who won a 2012 BCI Conservation Impact Award,
 recently helped conduct the country’s first bat work-
shop (see page 18). Now he and his colleagues hope to
build on that training by establishing an unprecedented
bat laboratory at Chittagong Veterinary and Animal
 Sciences Laboratory to centralize resources and
 encourage bat research and conservation throughout
the country. Among other goals, he plans to begin
building a bat-call database for the 33 bat species of
Bangladesh. The first step is obtaining a professional
Pettersson D240x bat detector and a high-resolution
recorder. For these essentials, he requests a Global
Grassroots Conservation Fund grant of $1,449.

Dan Taylor, BCI’s Water for Wildlife Coordinator, made a pitch
for bat conservation in a chat with U.S. Senator Barbara

Boxer. He presented the California Democrat with a BCI Adopt-a-
Bat plush toy (an
eastern red bat)
during a visit to
Washington, D.C.
He was in town for
meetings with
wild life managers
from the U.S. For-
est  Service and Bu-
reau of Land
Management to
discuss bat conser-
vation and public
lands. Taylor also
briefed 16 staff
members of Cali-
fornia’s congres-
sional delegation
on White-nose
Syndrome and
other threats to
North American
bats and the urgent
need for govern-
ment action.

This cheerful little girl was
among more than 100 young-

sters who learned about bats dur-
ing a  recent “Green Sunday”
festival at the city of Asunción
in Paraguay. Bat education was
provided by PCM-Paraguay
(the Program for the Conser-
vation of Bats). Saul Arias of
PCM sent this photo of the
child with a bat mask she’s
making as part of the bat-
oriented games, art activ-
ities and presentations.

Share a snapshot of
your bat activities:
email it to pub@bat-

con.org or mail to Snapshot, Bat
Conservation International, PO Box

162603, Austin, TX 78716.
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A bat for the Senator 
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   BCI has taken on the extraordinary challenge and expense of fighting against a

misguided housing project adjacent to the Bracken Cave Preserve. The required

resources are beyond anything we could have imagined a year ago. We are turning

to our friends, members and community leaders to help us protect the 10 million

female Mexican free-tail bats who use the cave as their summer nursery each year.

Please consider making a donation today at

www.batcon.org/savebracken

Go to www.batcon.org/brackenmembernights to make your reservation!

*Please note: Special “Members Only” Events cost an additional $10 per person.

Help BCI Save Bracken Cave

Bracken Season
is Finally Here
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There are Many Ways to Give
to Bat Conservation International

and Help Bats
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