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As we move into the New Year, all of us here at Bat Conserva-
tion International are especially grateful for our members, part-
ners and friends whose support and dedication make our
conservation successes possible. A stunning example: BCI won
the Disney Friends for Change: Project Green vote (and the
$100,000 award that goes with it)
– by a long shot. This online con-
test allowed the public to vote
weekly for one of five worthy con-
servation projects. BCI’s entry was
for our efforts to protect bats in the
Philippines, expanding the on-the-
ground work we’ve been doing
with Norma Monfort and other
Philippine partners since 2006. 

True to form, BCI members
voted faithfully each week. We took
a strong lead from day one and held
it until we won the contest in early
November. We were particularly
pleased that bats and BCI posted
such a strong showing against other,
much larger conservation organiza-
tions, proving once again the loyalty
of our members, as well as the sometimes-surprising popularity
of bats. We have just received the award from Disney and have
plans in place to expand our education and training programs
in the region.

The power of combined forces in helping bats was also
demonstrated by our visit this fall to Washington, D.C. BCI
worked with the Natural Resources Defense Council (NRDC)
to raise awareness of White-nose Syndrome among other con-
servation groups and members of Congress. Our goal was to
secure additional funding for federal agencies to conduct re-
search into this devastating disease of bats.

Thanks to a grant from the Beneficia Foundation, BCI and
NRDC brought key players together in Washington for two
events: a meeting of conservation organizations to increase col-
laboration and capacity on this critical issue and a Capitol Hill

briefing for congressional staffers. In addition, BCI staff visited
more than 34 congressional offices to raise awareness of WNS
and explain the need for more federal support.

The congressional briefing was particularly noteworthy. We
held it in the Capitol Hill Visitor’s Center, and the room,

which seats 70, was packed with a standing-room-
only crowd. NRDC provided opening comments.
I discussed the background and current status of
White-nose Syndrome, while Dr. Winifred Frick,
lead author of the recent Science article on likely
regional extinctions of little brown bats, described
urgent research needs. James Roby, president of
the Connecticut chapter of the Northeastern Or-
ganic Farming Association, provided testimony
about the importance of bats for agriculture. The
questions from Hill staffers after the presentations
were intelligent and indicated a high level of in-
terest in the impact of WNS.

Looking ahead, we are building exciting new
partnerships and, as always, relying on the sup-
port and participation of our members as we work
with colleagues to celebrate International Year of
the Bat. Our friends in Europe at Eurobats and
the Bat Conservation Trust are launching the Year

of the Bat in 2011. The events will grow and expand to become
fully international in 2012.

BCI is working with The Lubee Bat Conservancy and other
nonprofits, zoos, federal agencies and partners across the world
to promote bat conservation. The photo above was taken by
Dr. Allyson Walsh, Executive Director of Lubee, who wanted
to capture an image of me with a baby bat, also named Nina.
Allyson and I met to plan joint activities for the year ahead.
We invite you to join us in our activities and to plan your own
events on behalf of bats. Keep your eye on BCI’s website in
the upcoming months for announcements about Year of the
Bat.

Working together, we can make the Year of the Bat a time
of unprecedented achievements in bat conservation through-
out the world.

EXECUTIVE DIRECTOR
THE MEMO

from our

Nina Fascione

©ALLYSON WALSH, LUBEE BAT CONSERVANCY
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COVER PHOTO: The Hawaiian hoary bat (Lasiurus cinereus semotus), a sub-
species that is Hawaii’s only native land mammal, has evolved significant differ-
ences from its relatives on the North American continent. See Page 10.
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e are banishing darkness from the night. Electric lights have been
shining over cities and towns around the world for a century. But, increas-
ingly, even rural areas glimmer through the night, with mixed – and largely
unstudied – impacts on wildlife. Understanding these impacts is a crucial
conservation challenge and bats, as almost exclusively nocturnal animals,
are ideal subjects for exploring the effects of light pollution.

Previous studies have confirmed what many city dwellers have long
noted: some bats enjoy a positive impact of illumination by learning to feed
on insects attracted to streetlights. My research, however, demonstrates for
the first time an important downside: artificial lighting can disrupt the com-
muting behavior of a threatened bat species. This project, using a novel ex-
perimental approach, was supported in part by BCI Student Research
Scholarships.

Artificial lighting is a global phenomenon and the amount of light pol-
lution is growing rapidly, with a 24 percent increase in England between
1993 and 2000. Since then, cultural restoration projects have brought light-
ing to old docks and riversides, placing important river corridors used by
bats and other wildlife at risk of disturbance.

Studies of bats’ foraging activity around streetlights find that these bats
are usually fast-flying species that forage in open landscapes, typically species
of Pipistrellus, Nyctalus, Vespertilio and Eptesicus. Such bats are better able
than their slower cousins to evade hawks, owls and other birds of prey.

For our study, we chose the lesser horseshoe bat (Rhinolophus hip-
posideros), a shy, slow-flying bat that typically travels no more than about 1.2 miles (2 kilometers) from its
roost to forage each night, often flying no more than 16 feet (5 meters) from the ground. The species is
adapted for feeding in cluttered, woodland environments. Its global populations are reported decreasing

HIDING FROM THE LIGHTS
Artificial illumination 
confounds commuting bats

HIDING FROM THE LIGHTS
Artificial illumination
confounds commuting bats

Scientists in the United Kingdom temporarily installed generator-
powered lights (top and right photos) along hedgerows that bats
use as pathways to study the impact of artificial lighting on bats’
commuting patterns.

by Emma Stone

COURTESY OF EMMA STONE
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The lesser horseshoe bat, a slow-flying species
that favors cluttered woodlands, was the pri-
mary subject of the artificial-lighting research.
These bats frequently altered their behavior
when artificial lights were present.

and the species is endangered in many countries of central Eu-
rope. The United Kingdom provides a European stronghold for
the lesser horseshoe bat, with an estimated population of around
50,000.

These bats’ slow flight leaves them especially vulnerable to
birds of prey, so they leave their roosts only as the light fades
and commute to foraging areas along linear features such as
hedgerows. Hedgerows are densely wooded corridors of shrubs
and small trees that typically separate fields from each other and
from roadways. Such features are important commuting routes
for many bat species, which use them for protection from pred-
ators and the elements. We suspected that lesser horseshoe bats
would avoid illuminated areas, largely because of a heightened
risk from raptors.

We conducted artificial-lighting experiments along
hedgerows in eight sites around southern Britain. We first sur-
veyed light levels at currently illuminated hedgerows, then du-
plicated those levels at our experimental hedgerow sites, all of
them normally unlighted. We installed two temporary, genera-
tor-powered lights – about 100 feet (30 meters) apart – that
mimic the intensity and light spectra of streetlights. Each site
was near a maternity colony and along confirmed commuting
routes of lesser horseshoe bats.

Bat activity at each site was monitored acoustically, with
mounted bat detectors, during four specific treatments: control
(with no lights); noise (generator on and lights installed but
switched off ); lit (full illumination all night for four consecutive
nights); and another night of noise only. We identified horse-

shoe bat calls to species and measured relative activity by count-
ing the number of bat passes per species each night.

We found no significant difference in activity levels of lesser
horseshoe bats between the control nights and either of the two
noise nights, when the generators were running but the lights
were off. The presence of the lighting units and the noise of the
generators had no effect on bat activity.

The negative impacts came when we turned on the lights.
We documented dramatic reductions in activity of lesser horse-
shoe bats during all of the illuminated nights. In our study, 42
percent of commuting bats continued flying through the lights;
30 percent reversed direction and left before reaching the lights;
17 percent flew over the hedgerows; 9 percent flew through the
thick hedgerow vegetation; and 2 percent circled high or wide
to avoid the lights. We also recorded some strange behavior on
one night when two bats flew over the hedge in a dark area be-
tween two lights, then flew up and down repeatedly, as though
trapped between the lights.

We examined the effects of light on the timing of bats’ com-
muting activity. The bats began their commute, on average,
29.9 minutes after sunset on control nights, but 78.6 minutes
after sunset when the lights were turned on. Light pollution sig-
nificantly delayed the bats’ commuting behavior. Interestingly,
the activity began a few minutes earlier (23 minutes after sunset)
on the first, but not the second, noise night. It is possible that
some bats emerged early to investigate the generator noise.

We clearly demonstrated how artificial lighting disrupts the
behavior of lesser horseshoe bats. We found no evidence of ha-

©MERLIN D. TUTTLE, BCI /  4014205 
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bituation: at least on our timescale, the bats did not become ac-
customed to the illumination and begin returning to normal
activity or timing.

These results suggest that light pollution may fragment the
network of commuting routes used by lesser horseshoe bats,
causing them to seek alternate, and probably longer, paths be-
tween roosting and foraging habitats. For some bats, this in-
creased flight time can increase energy costs and stress, with
potential impacts on reproductive success. It is critical, there-
fore, that light pollution be considered in conservation efforts.

Light pollution is an increasing global problem with negative
impacts on such important animal behaviors as foraging, repro-
duction and communication. Yet lighting is rarely considered
in habitat-management plans and streetlights are specifically ex-
cluded from light-pollution legislation in England and Wales.

I plan to use these results as the basis for recommendations
for changes in policy, conservation and management for bat
habitat in areas that are subject to development. This knowledge
is fundamental for understanding the factors that impact bat
populations not only in the United Kingdom but around the

world, and in developing effective bat-conservation actions. I
hope these findings will also help guide further research.

Scientists need to determine what levels of lighting particular
bat species can tolerate, so we can take appropriate measures to
limit the impact. These might include reducing illumination at
commuting times, directing light away from commuting routes
and constructing alternative flight routes.

We sincerely hope this research and similar studies will cause
both officials and the public to think more about the conse-
quences of artificial lighting on bats and other wildlife.

EMMA STONE is a Ph.D. student at the University of Bristol
and a researcher at the university’s School of Biological Sciences.
This project earned her the national Vincent Weir Scientific Award
from the Bat Conservation Trust of the United Kingdom. Visit her
project website for more information: www.batsandlighting.co.uk.

This research was originally published in the journal Current
Biology, with co-authors Gareth Jones and Stephen Harris.

Emma Stone prepares a bat detector for a night of monitoring bat activity
along this hedgerow. Several portable lights, including the one at right,
mimic streetlights for the research.

COURTESY OF EMMA STONE
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al Butchkoski of the Pennsylvania Game Commission and I trudged through 30 inches (75 centimeters)
of snow to reach the entrance of an abandoned railroad tunnel that’s favored by hibernating bats. When
we finally found the bat detector we had installed back in December, it was all but covered by the drifting
snow. But the tripod-mounted microphone peeked above the snow and the units were still working.

We found more of the same when we checked detectors at six other hibernation sites scattered around
Pennsylvania last February. At each site, we brushed the snow from the box that houses the equipment
and downloaded the data that our Anabat II monitors had collected and stored.

Those data told a grim tale: at four of our seven sites, bats had
been flying about near the entrances, even though temperatures were
well below freezing and they should have been deep in hibernation.
White-nose Syndrome had reached all four sites, including Canoe
Creek Mine with one of the state’s largest hibernation colonies.

In fact, the devastating bat disease had been reported in three
of those sites during the past year – by researchers who ventured
inside to check the hibernating bats for WNS. At the fourth, the
vital Canoe Creek hibernaculum, our detectors found signs of in-
fection in February, although the fungus was not visibly confirmed
until April.

As we enter the second year of experimental WNS surveillance
with acoustic monitors (better known as bat detectors), our results
are beginning to demonstrate that this widely available and rela-
tively inexpensive technology can monitor hibernation sites for
White-nose Syndrome without further jeopardizing the bats by en-
tering the hibernation caves, mines and tunnels.

We can, for example, clearly determine that the disease is es-
tablished within a hibernating population, typically during the sec-

LISTENING FOR WNS
Can bat detectors detect disease?
LISTENING FOR WNS
Can bat detectors detect disease?

by Michael Schirmacher 

The tripod-mounted microphone of a bat detector (top photo)
peeks above the snow during research on non-invasive meth-
ods of identifying sites infected by White-nose Syndrome. The
disease was found in this abandoned mine (above), which houses
one of Pennsylvania’s largest colonies of hibernating bats.

©MICHAEL SCHIRMACHER, BCI /  0046894 
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ond winter after the fungus appears. The behavior is so obvious
in the acoustic data that there should be no need to visually con-
firm it until after the hibernation season.

Preliminary results also suggest that we may be able to iden-
tify at least some WNS sites during the first winter of infection.
We documented increasing levels of bat activity at one newly
infected site as the winter progressed.

Bat detectors record the echolocation calls bats use to avoid
obstacles and pursue flying insects in the dark. With this bio-
logical sonar, the bat emits a stream of ultrasonic clicks along
its path, then analyzes the echoes that bounce back. The calls
are usually at frequencies beyond human hearing, but bat de-
tectors convert them into audible sounds and, with appropriate
computer software, into visual displays.

Biologists normally conduct most of their acoustic monitor-
ing during the summer months, when detectors are often filled
with the beeps and buzzes of foraging bats. In cold, winter
weather, bats and detectors are mostly silent, since there are few
insects to hunt.

But these are not normal times, not since a new fungus –
named Geomyces destructans – began infecting cave ecosystems
in the eastern United States. The fungus is linked to White-nose
Syndrome, which has killed more than a million bats in the East
and appears poised to spread across North America. 

With mortality rates exceeding 90 percent at some sites,
WNS threatens regional extinctions of even such previously
common species as the little brown myotis (Myotis lucifugus).

Faced with the extreme mortality and rapid spread of this dis-
ease, biologists must identify and respond quickly to new out-
breaks. But traditional population-monitoring strategies raise
new problems, especially since WNS so far attacks only hiber-
nating bats.

Hibernation is how 25 of the 46 bat species in the United
States get through the winter months, when insect prey are
scarce. They gorge on insects to build fat reserves in the fall,
then gather at “hibernacula,” usually cold caves or mines, for
the winter. Their metabolisms slow and body temperatures
plummet so their fat stores will last through the winter.

Bats afflicted with White-nose Syndrome arouse more fre-
quently through the winter, causing them to deplete their fat re-
serves before the weather warms and insects return. The arousals
cause bats at WNS-infected caves to exhibit very unusual behav-
ior: they are often seen flying around in daytime in midwinter.

In our study, we have recorded flying bats when tempera-
tures are as low as 5 degrees F (-15 degree C). These bats typi-
cally freeze or starve. 

This decidedly atypical behavior is considered a key symp-
tom of WNS and should be readily identified with bat detec-
tors, although few efforts have been made to quantify abnormal
behavior at entrances to hibernation sites.

The need for reliable, non-invasive monitoring is also clear.
Disturbance by humans can awaken hibernating bats and waste
energy stores – an especially critical issue if bats are already
weakened by disease. And while unproven, many scientists

Volume 28,  No.  4BATS W I N T E R  2 0 1 06

The acoustic-monitoring gear used in this research (left) is protected from rough winter
weather by a metal box. Biologist Cal Butchkoski (right) of the Pennsylvania Game Commission
sets up a bat detector as part of the study.  

©MICHAEL SCHIRMACHER, BCI /  0046902 
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worry about circumstantial evidence that humans can inadver-
tently transmit the WNS fungus to uninfected caves.

We began this study in December 2009 by installing Anabat
II detectors at seven hibernation sites across Pennsylvania. We
checked the detectors and downloaded data roughly every two
weeks. These caves and mines were chosen because all are used
for hibernation by endangered Indiana myotis (Myotis sodalis),
one of six bat species hammered by WNS. (The fungus was
found in the past year on three other species, but without symp-
toms of the disease.) 

White-nose Syndrome had already been confirmed at three
of the sites, based on visual inspections the previous winter.
These “second-year sites” provided a rare opportunity to com-
pare data collected at both infected and uninfected sites. The
WNS fungus, without disease symptoms, had been reported at
two of our study sites. At these “first-year sites,” we examined
how bat behavior changes as the infection takes hold.

Bat detectors at all three second-year sites recorded very high
levels of daytime activity, with averages ranging from 9 to 47
calls per day during February. Such calls were rare at WNS-free
sites, which averaged 0.3 to 0.6 calls per day. Our initial results
clearly confirm reports of increased daytime activity at WNS-
infected sites and demonstrate our ability to detect it. 

The first-year site, where only the fungus was reported after
the previous winter, revealed fewer bat flights than WNS loca-

tions early in the winter, but became similar in February. Day-
time flights and activity in freezing weather, however, were sig-
nificantly higher than at uninfected sites, indicating that
acoustic monitoring may detect this behavior even in the first
year of infection.

This first-year site, which displayed visible fungus, showed
a striking, 200-fold increase in average daytime activity between
December and March, suggesting the progression of White-nose
Syndrome through this population as winter continued.

These initial data strongly suggest that acoustic monitoring
can provide an effective, affordable and less-disruptive method
of monitoring multiple hibernation sites for WNS.

With these results in hand, we are continuing our research
this winter and adding at least three new sites in Indiana. We
began our Pennsylvania sampling in November. We hope to re-
fine this innovative monitoring technique and produce baseline
data that will help identify what qualifies as normal – and ab-
normal – behavior.

The critical need for identifying WNS infections is clear,
and we believe this technique has real promise for identifying
those sites while sharply reducing the need to send humans into
bat caves. 

MICHAEL SCHIRMACHER, a Conservation Biologist, is Wind
Energy Project Manager at Bat Conservation International.

Some of these little brown myotis at the Canoe Creek Mine in Pennsylvania show symp-
toms of White-nose Syndrome. These visual signs of infection, seen in April 2010, confirmed
acoustic-monitoring findings of probable infection two months earlier. 

This project is being conducted by Bat Conservation International, the Pennsylvania Game

Commission, Pennsylvania Turnpike Commission and the U.S. Army Engineer Research and

Development Center. Funding is provided in part by Iberdrola Renewables, BP Wind Energy,

Horizon Wind Energy, Invenergy and First Wind.

©MICHAEL SCHIRMACHER, BCI /  0046743 
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riends and neighbors often make the most effective teachers.
And that’s especially true on the small Pacific island of Rota,
where some 3,200 people share 33 square miles (85 square kilo-
meters) with a rare and waning population of Marianas flying
foxes. So we looked to a few island residents for help in con-
vincing the Rotanese to protect their magnificent bats from
poachers.

All of the Marianas flying foxes (Pteropus mariannus mari-
annus) in the world – probably fewer than 6,000 – live on a
handful of Pacific islands, and they are fading fast. These bats
are squeezed by habitat loss and occasionally hammered by the
typhoons that sweep the region. But the most severe threat is
illegal hunting. The Marianas flying fox, known locally as the
fanihi, is considered a gourmet delicacy in the U.S. Common-
wealth of the Northern Mariana Islands (CNMI). The conse-
quences are tragic.

Our Friends of Fanihi project is working to save this impor-
tant species by building support and a sense of ownership of
these beleaguered bats. Rota is home to a close-knit community,
in which people feel accountable to one another, but not nec-
essarily to outside agencies, laws or institutions. Successful out-
reach and education must involve local people teaching and
influencing others on a personal level. 

With support from a BCI Global Grassroots Conservation
Fund grant, we recruited and trained four Rota residents to lit-
erally go door-to-door, informally educating their neighbors and
families about why and how the fanihi should be protected.

Marianas flying foxes are declining rapidly across their entire
range (the Northern Mariana Islands and Guam). The species
is listed as threatened by the United States and endangered by
the International Union for Conservation of Nature (IUCN).

Rota hosts the last viable population (approximately 2,000
bats) in the southern Marianas. But poaching is taking a fright-
ful toll. From 2002 to 2009, Rota’s fanihi population declined
by an estimated 35 percent. Illegal hunters killed 10 to 14 per-
cent of the Rota population in 2008 alone. This battered pop-
ulation clearly cannot sustain such damage and survive.

Hunting fanihi is illegal, but convincing residents to honor
that ban is always difficult, especially in uncertain economic
times. Enforcement of the hunting ban is desperately needed,
but support from the community is absolutely essential to en-
sure the survival and recovery of the fanihi.

In October 2008, the nonprofit Rota Conservation and Eco-

FRIENDS OF FANIHI
Going door-to-door for Marianas
flying foxes

FRIENDS OF FANIHI
Going door-to-door for Marianas
flying foxes

Julia Boland of the Mariana Islands’ Division of Fish and Wildlife
(top photo) explains the wonders of bats to schoolchildren, while
Ken Atalig of Rota (above) enjoys a lesson on bat conservation by
local educator Aguida Quitugua. 

by Julia Boland

PHOTOS COURTESY OF JULIA BOLAND 
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Marianas flying foxes (left) are declining in numbers throughout their range in the Northern Mari-
ana Islands and Guam. A neighbor-based education effort supported by BCI’s Global Grassroots
Conservation Fund is working to change attitudes about these beleaguered bats. Local youngsters
(right) are fascinated by their up-close look at a Marianas flying fox. 

tourism conducted its first outreach event for the Marianas flying
fox during the annual San Francisco de Borja Fiesta on Rota. In
addition to educating visitors, we also surveyed 101 adults and
32 children about their knowledge and perceptions of the bats.  

These surveys found many misconceptions about the biol-
ogy and ecology of the bats, the ability of the population to sur-
vive current hunting practices and what is needed to save this
species from extinction in the Marianas. 

I identified people interested in working for bat conservation
and recruited four of them as educators for the Friends of Fanihi
project. They learned the basics of the status, ecology, biology
and conservation needs of the species and were trained to teach
this information to friends, neighbors and family members.

With their help, I compiled a question-and-answer survey,
along with a teaching guide, to serve as a framework for the dis-
cussions. Educators were taught to conduct these discussions in
an informal manner so participants would feel more comfort-
able sharing their own ideas while learning scientific facts from
someone with whom they are comfortable and familiar. Partic-
ipants also received information brochures, bumper stickers
and, for children, colorful stickers and temporary tattoos that
promote fanihi conservation.

The surveys addressed many misconceptions that are com-
mon within the Rota community. Educators explained the im-
portance of Marianas flying foxes in keeping the island’s jungle
healthy by pollinating flowers and spreading seeds. They stressed
that Rota has the largest remaining population of fanihi in the
southern Marianas, and if the species is to survive in this region,
Rota is its last hope.

Our educators met with 301 adults on Rota (about 10 per-
cent of the total population), and the general response of the
community was positive and encouraging. At the end of each
survey, participants were asked for written comments and sug-
gestions. Ninety-seven percent of the 130 comments supported
protecting bats and their habitats, continuing education pro-
grams and ensuring sustainable hunting practices.

Educators also shared Fanihi: A Cultural Digest, a film cre-
ated by Jim Tharp, in which  Rota residents discuss the cultural
and ecological significance of fanihi and the need to preserve
the species. 

I led classroom presentations at three schools on Rota and
three schools on Guam and also took youngsters on nature hikes
during the annual Rota Ecocamp, where I discussed the benefits
and conservation of flying foxes in the Marianas.

This program was definitely successful in getting the com-
munity to think about fanihi conservation in the Marianas and
to at least begin building support for the bats. It also helped me
to identify and refine the most successful approaches for local
education and outreach programs. What we learned here will
help guide much of our future bat-conservation efforts in Rota.

One idea that was strongly encouraged during this program
was to establish a facility where the public could become more
involved in the actual research, rehabilitation and conservation
of fanihi. Rota, many participants said, should be the capital of
fanihi conservation.

Therefore, I am currently working to develop plans and
funding for an official Fanihi Research, Education and Conser-
vation Center on Rota. I envision a place where both Rotanese
and off-island visitors can learn about the fanihi and participate
in their conservation. 

The fanihi are still far from secure, but their future is begin-
ning to show real promise.

JULIA BOLAND is a wildlife biologist for the U.S. Commonwealth
of the Northern Mariana Islands Division of Fish and Wildlife and
owner of Rota Conservation and Ecotourism.

PHOTOS COURTESY OF JULIA BOLAND 
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ŌPE'APE'A
Solving the puzzles of Hawaii’s only bat
ŌPE'APE'A
Solving the puzzles of Hawaii’s only bat

he Hawaiian hoary bat is described as the only land mammal
native to Hawaii. In fact, this bat (Lasiurus cinereus semotus) ar-
rived on the islands some 10,000 years ago – in what must qual-
ify as one of the most spectacular immigrations in the history
of mammals. The Hawaiian islands, after all, are 2,400 miles
(3,860 kilometers) from the nearest landfall on the North
American continent, and the distance to Australia, New Guinea
or Asia is even farther.

This wandering bat, called Ōpe'ape'a (oh-pay-ah-pay-ah) by
early Hawaiians, was actually the second bat to colonize Hawaii.
The lava-tube bat showed up thousands of years earlier, then dis-
appeared about 6,000 years ago. That extinct species is being de-
scribed by scientists from the Bishop Museum, American
Museum of Natural History and the U.S. Geological Survey.

But the hoary bat, an immigrant from North America,
where it is found from coast to coast (and has even been re-
ported in Iceland), still survives in Hawaii. And after several
thousand years of isolation on the islands, Ōpe'ape'a has evolved
significant differences from its ancestors. The Hawaiian sub-
species weighs about 30 percent less, is more acrobatic in flight
and has lost much of the white frosting seen on the fur of its
North American cousins. And our research finds that it has also
acquired some unusual behaviors.

The Hawaiian subspecies of the hoary bat is listed as endan-

gered by both the Hawaii Department of Forestry and Wildlife
and the U.S. Fish and Wildlife Service.

My colleagues at the U.S. Geological Survey’s Pacific Island
Ecosystems Research Center and I have been conducting con-
tinuous field research on the ecology and population biology of
the Ōpe'ape'a since 2004. Our research was supported in part
by two grants from BCI’s North American Bat Conservation
Fund. To date, we have worked primarily on the Big Island of
Hawaii, but we are now expanding to other islands of the ar-
chipelago.

Our research focuses on the hoary’s geographic distribution,
roosting and foraging behavior and reproductive timing in order
to improve the conservation of this fascinating and endangered
subspecies. And even as we have answered some long-standing
questions, our results have also raised new mysteries.

Ōpe'ape'a is an extremely challenging bat to study. It is
mostly a solitary, tree-roosting, nocturnal mammal that ranges
across Hawaii’s rugged lava-covered substrates all the way from
sea level to nearly 14,000 feet (4,270 meters) in elevation. The
Hawaiian hoary’s roosting behavior is not well understood, and
its coloration makes it almost impossible to spot in day roosts
in a tree’s leafy canopy.

To explore roost selection and movement patterns, we at-
tached tiny radiotransmitters to bats captured in mist nets. Since

by Frank J. Bonaccorso

The Hawaiian hoary bat is the only land
mammal native to Hawaii.
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2004, we have successfully tracked more than 40 of these radio-
tagged individuals. The data suggest some unexpected aspects
of their nighttime routine.

Ōpe'ape'a may fly more than 12 miles (19 kilometers) one-
way in the course of a night and return to its original roost by
sunrise. But after a night of foraging, some of these bats occa-
sionally go not to their original roost, but to an alternative lo-
cated miles away.

Although Hawaiian hoaries often roost in the widespread,
native 'Ōhi'a lehua tree, they show no strong preference for any
single species and will roost in many non-native trees, including
eucalyptus, mango and lychee.

Each bat establishes several distinct feeding areas that are
scattered within a larger home range – the total area in which
the bat lives and moves. Feeding areas are quite small, typically
stretching about 300 yards (275 meters) along a line of trees, a
forest edge or a road. After spending 20 to 30 minutes hunting
moths and other insects in one feeding area, a bat typically
moves on to another some distance away. The bats usually es-
tablish their own pathways among feeding areas and move along
them in a predictable sequence each night.

We have recaptured bats up to five years after their initial cap-
ture, suggesting that they were still following similar circuits as
they forage among feeding areas. Some even used the same roost-

ing trees, although not exclusively, over all that time. One local
landowner described how generations of bats have used the same
roosting tree for more than 50 years, as far back as his childhood.

To track the presence of bat populations from season to sea-
son, we deployed ultrasonic acoustic monitors/recording units,
called bat detectors, across the Big Island, which is up to 90
miles (145 kilometers) across. These acoustic arrays record bat
calls at 20 sites, from sea level to altitudes of 6,000 feet (1,825
meters), which we visit for one week every two months.

After four years of acoustic monitoring, we are beginning to
find consistent seasonal patterns.

At lowland sites on the windward side of the island, bats are
particularly active from May through December. This corre-
sponds to the reproductive season of birthing, lactation and
parental care for pups. Ōpe'ape'a females give birth, usually to
twins, in July after about two months of pregnancy. Infants are
weaned and able to fly about six weeks later.

Young bats must quickly learn the skills of finding and hunt-
ing their insect prey, which include large numbers of moths,
beetles, true bugs, and flying wood-termites. From August
through the approach of winter, mother bats continue to roost
with their offspring and can be seen flying in pairs or triplets,
possibly introducing the pups to good hunting grounds.

It is understandable that Hawaiian bats choose to reproduce

Conservation Assistant Riley Bernard releases a female Hawaiian hoary bat that was captured,
examined and measured in a continuing research effort to answer long-standing questions
about the subspecies.

©JACKJEFFREYPHOTO.COM
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in the lowlands in the warmest months of the year. Young pups,
with small, poorly insulated bodies, should be better able to
maintain body temperature in the warm temperatures of the
lowlands. This is particularly true at night, when mothers are
foraging and pups may be left on their own in a tree roost.

When winter arrives, our acoustic monitoring indicates that
most bats occupying the windward lowlands move to higher el-
evations. Bat activity clearly increases in January through March
at upland forests above 5,000 feet (1,525 meters). Hoary bats
of mainland North America usually migrate each fall from
colder northern climates to warmer southern areas.

Exactly why this migration of Hawaiian bats to higher,
colder elevations takes place each winter is still not clear. We
suspect that rainfall patterns, population cycling of insect prey
and the ability of hoary bats to use torpor as an energy-saving
mechanism all play a role in this altitudinal migration.

The rainforests of eastern Hawaii receive the heaviest rainfall
of the year during winter, with monthly precipitation often ex-
ceeding 30 inches (76 centimeters). The islands’ weather pat-
terns produce far less rain at elevations above 5,000 feet, and
the higher you go, the drier it gets. During the winter periods
of heaviest lowland rainfall, bats may find better hunting of
their aerial prey at drier high elevations.

Our radiotelemetry studies of Ōpe'ape'a clearly show that
even moderate rain causes bats to stop foraging and seek a tem-
porary night roost. It may rain so frequently in the lowlands
that bats simply do not have enough time for hunting. Winter

is also when females are freed from caring for their now-inde-
pendent juveniles.

Torpor may provide another piece of the puzzle to explain
this vertical migration. Torpor is similar to a shallow hiberna-
tion, although it typically lasts only hours or days at a time.
During that time, a bat’s pulse, respiration and body tempera-
ture are reduced, with a dramatic reduction in the metabolic
rate and energy expenditure. In cold weather, bats can either re-
main active with high body temperatures (if they can find prey)
or enter torpor to conserve energy reserves, particularly when
food is scarce or harsh weather prevents successful foraging.

Although we have no direct evidence that Hawaiian bats
enter torpor, hoary bat populations on mainland North America
are well known to enter torpor for energy conservation. To test
whether Ōpe'ape'a also employs this tactic, we are trying to cap-
ture and radio-tag bats in their high-elevation, winter ranges.
Radio-transmitters that can detect skin temperature, along with
recording thermometers at roost sites, may soon give us an an-
swer on the role of torpor among Hawaiian hoaries.

Our continuing research is finally answering many of the
questions that have long surrounded Ōpe'ape'a and providing
the knowledge we need to effectively conserve this remarkable
endangered species – Hawaii’s only bat.

FRANK J. BONACCORSO is a Research Biologist at the U.S. Ge-
ological Survey’s Pacific Island Ecosystems Research Center, Kilauea
Field Station, in Hawaii.

Hawaiian hoary bat conservation assistants (left to right),
Christopher Todd, Riley Bernard and Corinna Pinzari collect
and record data on a bat captured in a mist net on the Big
 Island of Hawaii.
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Bonnie Miles’ fascination with bats
began years ago, in concert with her

love and appreciation for nature. For
some reason, bats stood out from the rest
of the wildlife crowd: “I believe them to
be the most interesting of the mam-
mals,” she says. “I just plain want to
know all that I can about them.”

Already a Virginia Master Naturalist
and a volunteer at a nature center in her
hometown of Lynchburg, Bonnie de-
cided to take her commitment to bats a
step farther by signing up for a BCI Bat
Conservation and Management Work-
shop.

BCI has held these intense field-train-
ing sessions for almost 20 years – bringing wildlife professionals
and serious bat fans together for six days filled with daytime lec-
tures and nighttime bat-capture outings. Bonnie arrived at the
session in Arizona’s Chiricahua Mountains last June hoping to
satisfy her curiosity about bats. She left overwhelmed by the ex-
perience. “I can’t say enough about how much I learned at the
workshop,” she recalls. “It was exhausting, but exhilarating.”

Upon returning home to Virginia, Bonnie wasted little time
putting her new knowledge into action. A skilled puppeteer who
uses marionettes to educate schoolchildren about Virginia’s di-
verse wildlife species, she recognized a need for bat education.

Barely a month after completing the workshop, Bonnie
worked with the Naturalist in Residence at Sweet Briar College
to raise community awareness by hanging a large mobile at the
community farmers market consisting of 400 glitter-studded
and uniquely decorated paper Virginia big-eared bats
(Corynorhinus townsendii virginianus) designed by local young-
sters. She followed this by writing a bat-centric article for the
Virginia Master Naturalist Newsletter. Then she was quickly
scheduled to give her first public presentation on bats and the
threats facing them, especially White-nose Syndrome.

As it turns out, schoolkids aren’t the only ones who need the

facts about bats. During a visit to a health
professional, Bonnie says she mentioned
the Arizona workshop, to which the doc-
tor replied, “The only thing I know about
bats is that they have no eyes and are
blind.” Her immediate thought: “There
is much work to be done.”

In August, Bonnie delivered a bat
presentation to more than thirty people
at the National Park Service’s Na-
tureFest, held on the fabled Blue Ridge
Parkway in Virginia. The audience was
enthusiastic and particularly enjoyed see-
ing a series of photos by bat photogra-
pher John Chenger that helped her put
faces on bats. “The talk following mine

was on bears, and I have to admit the bear cub faces got more
‘ahhs’ than the bat faces,” she laments.

Building a more-positive image of bats among the general
public is a huge challenge, but one that BCI and its members
have been overcoming through education for many years. At all
of her talks, Bonnie distributes BCI brochures with bat-house
construction information, as well as “Facts on the Fly” hand-
outs. She also fashioned her own “Bonnie’s Bat Trivia” sheet.

“The best news is that I had more requests for presentations
from people who attended NatureFest,” Bonnie reports. These
requests included a presentation for the Central Virginia Master
Naturalist chapter and another program for the National Park
Service. She was also invited to speak at a Rotary Club meeting
in a town 100 miles away, where, she notes, the local newspaper
covered the talk and “the bats made the front page!”

Her efforts demonstrate how BCI’s dedicated members can
make a real difference for bats in their communities.

Ironically, Bonnie says she initially feared that BCI would
consider it a “waste of resources to educate someone not directly
employed in conservation.” Clearly, those resources were in-
vested well. The welfare of bats everywhere would be greatly im-
proved if there were more Bonnies in the world.

The making of a bat-conservation educator
by Chris Woodruff, BCI

That old car that’s cluttering up your driveway

can help bats. Just donate it to Bat Conservation

International, and we’ll haul it away from any-

where in the United States, whether it runs or

not. The same goes for trucks, vans, motorcy-

cles, boats and airplanes. BCI gets the proceeds

to help protect bats and their habitats.

Call us toll-free today, at 1-877-BATS-123.

We’ll pick up your vehicle, and you’ll receive a

receipt for your tax-deductible donation – plus

the satisfaction of helping to make a differ-

ence for bats.

Clunkers for Bats

COURTESY OF BONNIE MILES 
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Dear Bear Grylls …
“I love your show! But how is it that I am a 9-year-old girl
and I am not afraid of bats and you are? Bats are great
things.”

Bear Grylls, host of Discovery Channel’s Man vs. Wild tele-
vision series, outraged bat conservationists last spring by cheer-
fully killing bats with a club after throwing a flaming torch into
a bat cave to drive them outside. The episode was entitled “Bat
Tennis” and video clips were posted around the Internet.

“I am very disappointed with that video. … My question is:
Why, why why? I think you should come to Austin and meet
a real bat that is not being swatted and killed. I still can’t
believe you did that.”

Among the most upset were third-grade students who had
been learning about bats from their teacher, Laura Wright, at
Eanes Elementary School in Austin, Texas, hometown of Bat
Conservation International. The youngsters decided to do
something about it.

“We love bats here at Eanes. They are so cool and loving.
They will not hurt you. Come and we’ll let you know about
bats.”

The students met at Ms. Wright’s house
and BCI staffers dropped by to display
Zoey, BCI’s celebrity fruit bat. “Our little
community really came together that
evening,” the teacher reports. The children
wrote personal letters to Grylls, inviting
him to visit Austin to learn about bats.

“I hear you don’t like bats. I think you
might want to come to Eanes Elementary.
We’re experts on them. I met one once and
they’re actually really cute.”

The grade-school effort won the endorse-
ment of Texas Governor Rick Perry, State Sena-
tor Kirk Watson, Austin Mayor Lee Leffingwell,
Westlake Mayor Dave Claunch and BCI Execu-
tive Director Nina Fascione. All of them wrote let-
ters formally inviting Grylls to Austin.

“It is okay if you are scared of bats. A lot of people are. Bats
are not as scary as you might think they are. … It’s not like
a flesh-eating bat is going to sneak up on you at night and
suck all the blood out of your body. Nothing like that is ever
going to happen.”

Ms. Wright gathered up all the letters from the kids and of-
ficials and sent them off to urge Bear Grylls to come to Austin
for a little bat education.

“I really want you to come and visit our school so we can
teach you about bats. Bats are nice creatures and good for
our environment. They sleep during the day and go out at
night. They are cute and not scary.”

The response: The class received an autographed photo of
Bear Grylls. But they’re not giving up. A petition drive is being
planned.

“Please consider this cause. Think about the bats! Do it for
the children!”
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WNS fighter retires
Wildlife Biologist Alan Hicks, the man who first raised the

alarm about White-nose Syndrome and who remains a
key figure in fighting and publicizing this horrific bat disease,
has retired from the New York Department of Environmental
Conservation.

After 33 years with the department, Hicks accepted early re-
tirement as part of a state cost-cutting effort. He describes him-
self as “a conservation guy working to protect the wonders of
the natural world for those who will follow us.” He says he’s
still “working on WNS issues on a daily basis and sorting out
how I can be most useful.”

“One of Al’s greatest contributions is the
passion he has inserted into scientific discus-
sions of White-nose Syndrome,” says Mylea
Bayless, Bat Conservation International’s
WNS Response Coordinator. “When he
began warning the bat community about
this new threat, he wasn’t afraid to let his
emotions show. For me, the passion he
demonstrated was instrumental in convinc-
ing us that WNS really was a crisis. Now,
three years later, we all share those emotions
that we saw in Al the first year. I think that’s
a big part of why he is so good at getting
things done.” 

In March 2007, a Department of En-
vironmental Conservation team discovered
thousands of dead bats, including some
with faces dusted by a white substance, at

a cave near Albany, New York. Over the next few months, Hicks
reported the bat deaths and began requesting information about
bats with “this white nose condition.” He has hardly slowed
down since, as he fills his days surveying caves, encouraging and
focusing research, seeking funding and spreading the increas-
ingly distressing word about WNS.

He said the department’s bat program is in the excellent
hands of Carl Herzog, whose “years of experience and those of
the staff have made for a seamless transition.”

Summing up these past three years, Hicks told BCI: “Most
people in the field of conservation, myself
included, are blessed/cursed with a sense of
purpose that has always roused them every
morning, sustained them through their day,
and put them to bed eager for the coming
dawn. It is fueled by the certainty that the
natural world which surrounds us is an ex-
traordinary but vulnerable gift, a gift that
sustains us both physically and emotionally
and one that we are obligated to protect for
the endless generations that will follow us.

“We in the bat community share the
great sadness of witnessing the carnage of
WNS, but we also share the privilege of it
being our day – our fight to win. This is
our opportunity to make this story one we
can tell our grandchildren with pride. We
can make the difference here, we have to,
and I fully intend to help see that we do.”

COURTESY OF CARL HERZOG 
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BCI Member Snapshot 

BCI Workshops

BCI Members win $100,000 for Philippine bats!

Capture and identify a stunning array of bats and learn the
latest bat research and management techniques during Bat

Conservation International’s unique field workshop. The 2011
session (May 8-13) in Arizona’s Chiricahua Mountains features
six days and five nights of unequaled hands-on training de-
signed for professionals and serious amateurs. Space is extremely
limited for this exhilarating experience, so sign up now.

BCI is also offering a new Advanced Capture Techniques
Workshop and an Acoustic Monitoring Workshop for more ex-
perienced wildlife biologists, researchers and consultants.

All three 2011 workshops are based at the American Mu-
seum of Natural History’s renowned Southwestern Research
Station in the Chiricahua Mountains – within easy reach of
habitats that range from lowland deserts to coniferous forests
and support an amazing diversity of bat species. Participants

can expect to catch and release as many as 18 species in a single
evening, then return to the lodge and watch endangered long-
nosed bats visit hummingbird feeders outside the front door.

The Bat Conservation and Management Workshop, led by
veteran bat biologists from BCI and Arizona, features field trips
to examine bat habitat, training with mist nets and harp traps,
radio-tracking equipment, night-vision observation and acoustic
monitoring. Daytime lectures cover habitat assessment, conser-
vation and management challenges, management, conflict res-
olution and current research findings on White-nose Syndrome.
Graduates will return home with a wealth of new knowledge
that will prove invaluable almost anywhere in the world.

Due to the threat of White-nose Syndrome, participants at
all BCI workshops will learn and follow approved decontami-
nation guidelines.

The Advanced Capture Techniques Workshop (May 14-18) will help professionals develop their own bat-
monitoring program, using the most sophisticated monitoring and capture techniques. The workshop explores
both capture and noncontact methods for bat inventory and survey programs. Topics include active and passive
bat-detector monitoring, video monitoring and mobile acoustic-transect inventory plans, with the overall goal of
developing accurate programs for sampling bat diversity at varied sites.

The BCI Acoustic Monitoring Workshop (May 19-24) offers researchers guided, hands-on experience in
recording and analyzing bat-echolocation calls. Participants work directly with AnaBat/AnaLook and SonoBat
software developers Chris Corben and Joe Szewczak, respectively, to learn techniques for collecting, recording and
analyzing bat calls in the field. The session covers heterodyne, frequency-division, time-expansion and direct-
recording detecting using AnaBat, Pettersson and BAT equipment. Participants learn to use their own equipment
more effectively and to choose proper protocols and platforms for designing an acoustic-inventory project.

To learn more or to register for a BCI workshop, visit www.batcon.org/workshops.

Bat Conservation International’s members and friends came through for bats – as they always do. We asked for your help in
online voting to determine how Disney’s Friends for Change: Project Green would distribute $250,000 in conservation funds.

Although BCI was by far the smallest of the five organizations in this recent competition, your commitment made the difference:
we won by a landslide. BCI is receiving $100,000 to save beleaguered bats in the Philippines.

“All of us at BCI are so grateful to have such dedicated members and friends,” Executive Director Nina Fascione said. “They al-
ways come through when we need them. Our achievements for bat conservation would not have been possible without the enthu-
siasm and loyalty of BCI members.”

The Disney Friends for Change initiative encourages children to participate in varied environmentally
friendly activities and causes. Among other things, it highlights select conservation projects
and distributes funds based on public votes cast through its website.

The Philippines, one of the world’s top five biodiversity hotspots, is
home to more than 70 bat species, but many are severely threatened by
loss of habitat, overhunting, improper guano mining and other hazards.
BCI has been working with government, academic and nonprofit partners
in the Philippines since 2006, helping to nurture a small but energetic band
of bat conservationists.

This Disney grant will help expand bat conservation around the country
through targeted programs of research, education, outreach and training.

Meanwhile, BCI is applying for other Disney grants, so stay tuned: we may
need your votes again.
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Eagle Creek Cave in southeastern Arizona once sheltered one of the
largest maternity colonies of Mexican free-tailed bats in the United

States, with many millions of bats reported in the 1960s. But the cave’s
easy access brought repeated disturbances, including major acts of van-
dalism. The population crashed until barely 30,000 bats remained by the
1970s. Eagle Creek was clearly in need of a bat-friendly gate.

Conservationists, including Bat Conservation International, have
been struggling to gate the cave, which is beneath both private and
public land, since at least 1986. But one effort after another failed for a
variety of reasons. Until now. “It is with great joy that I am able to fi-
nally announce the successful
gating of Eagle Creek Bat Cave!”
BCI’s Western Subterranean
Program Coordinator Jason
Corbett said in November.
“Now the future is brighter for
the bats who will be able to
roost and raise their young
undisturbed.”

This long-sought success re-
sults from a partnership of BCI,
the Arizona Game and Fish De-
partment, Freeport McMoRan
Inc., the U.S. Bureau of Land
Management and the Wildlife
Habitat Council. Corbett espe-
cially praises Ann George of
Freeport McMoRan and Jeff
Conn of the BLM for their enor-
mous contributions to this criti-
cal achievement.
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Scott Heinrichs (right),
founder of the Flying

Fox Conservation Fund,
presents a BCI Certifi-
cate of Appreciation
award to Mr. Kamarud-
din, the pioneering
Kepala desa, or leader,
of the village of
Parantinggia, on the
Indonesian island of

Sulawesi. He has been protecting
the island’s fruit bats from hunters since 1991 and has

won many local converts to bat conservation.

Share a snapshot of your bat activities with fellow members: Email it to
pub@batcon.org or mail it to Snapshot, Bat Conservation International,
PO Box 162603, Austin, TX 78716.

BCI Member Snapshot 

WISH LIST
The

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 Develop ment at
(512) 327-9721 or development@batcon.org.

‘Bat Trunks’ for Bat Education
BCI’s members are very special folks. On your

own, many of you conduct frequent outreach and
presentations to educate the public – from school-
children to community groups – about bats. We
want to help make those volunteer public appear-
ances easier and more effective. BCI Outreach Asso-
ciate Dianne Odegard is creating “Bat Trunks” filled
with such tools as colorful PowerPoint presenta-
tions, activities for kids, posters, even bat skulls pro-
tected inside plastic containers. The goal is to
provide a full range of exciting bat-education materi-
als that can be loaned out (and returned) for volun-
teer outreach. The cost for each trunk, including a
shipping container, is approximately $95. We hope
to build 12 BCI Bat Trunks.

Friends for Bats in Bangladesh
Bats are mostly despised in Bangladesh, where

youngsters often kill them for sport. Nurul Islam, a
student at the Chittagong Veterinary and Animal
Sciences University, is trying to improve things
through what apparently would be the country’s first
formal bat-awareness campaign. Islam is recruiting
other students for training in bat education and
hopes to develop educational materials for children
and a short documentary video to show adults at
markets and other gathering places. He’s also plan-
ning a cultural song celebrating the role of bats for
use at gatherings in remote areas. Islam’s ultimate
goal is a corps of volunteers who will keep bat con-
servation alive for the future. He requests a Global
Grassroots Conservation Fund grant of $3,500.

Beam Break for Bellamy Cave
BCI’s ties to Tennessee’s Bellamy Cave reach

back decades. Bellamy is a critical hibernation site
for endangered gray myotis – although barely 65
bats survived in the 1960s, when Merlin Tuttle, who
later founded BCI, convinced the owner to remove
obstructions across the entrance. Today, at least
150,000 gray myotis use the cave (now owned by
the state), which so far remains free of White-nose
Syndrome. BCI is partnering with the Tennessee
Wildlife Resources Agency to install a high-tech au-
tomated beam-break system to remotely monitor
the bats of Bellamy Cave. The project will improve
bat counts, provide information about the bats’
year-round behavior and potentially provide an early
warning system for WNS. BCI’s share of costs for
this important project is $13,000.

A long-awaited gate

©JASON CORBETT, BCI /  0047314 

Bats_Winter_10rl4nfaevjap7adw2_Layout 1  2/4/11  12:50 PM  Page 17



P.O. Box 162603
Austin, TX 78716-2603 U.S.A.

A D D R E S S  S E R V I C E  R E Q U E S T E D

NONPROFIT ORG.

U.S. POSTAGE

PAID

AUSTIN, TEXAS

PERMIT NO. 1530

Bats_Winter_10rl4nfaevjap7adw2_Layout 1  2/4/11  12:50 PM  Page 18


