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COVER PHOTO: Wind-energy facilities, like this one in Pennsylvania, are taking an
alarming toll on bats. This red bat (inset) was killed in a collision with wind-tur-
bine blades. Story on page 1.
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Harsh Winds

by Merlin D. Tuttle

hrough the psychedelic lens of a thermal-imaging

camera, the 115-foot (35-meter) blades of giant wind

turbines are blends of reds, yellows, blues and purples.

Then a bat arrives as a surreal triangle with an orange core that

shifts through yellows, reds and shades of blue out to its wing tips.

The images show the colorful little bat meeting the spinning blade

and spiraling down and out of the picture. If the camera could have

tracked the bat, it would have seen orange warmth fade to cold blue.

TT
JASON HORN, BOSTON UNIVERSITY

Must bats pay the price for wind energ y ?
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T he $60,000 thermal imag-
ing cameras set up at the
Mountaineer Wind En-

ergy Center in West Vi r g i n i a
s h owedbats approaching the elec-
t r i c i t y - p roducing turbines almost
like curious kittens enchanted by
a tumbling ball of yarn. When the
blades we re spinning at their stan-
d a rd 17 re volutions per minute
(rpm), the results could be and
often we re fatal. Yet bats some-
times chased harmlessly after the
tips of slow - m oving blades as
though investigating the inexplic-
able devices that proved neither
p rey nor bat. Some bats actually
landed on stationary blades, sug-
gesting curiosity about potential
roosts or sources of insects.

Boston University researcher
Jason Horn set up three thermal-
imaging cameras night after night
at the Mountaineer Wind Energy
Center in Thomas, West Vi r-
ginia, to record, for the first time,
bats’ interactions with the 220-
foot-tall (67-meter) wind tur-
bines. He collected and stored
h u n d reds of hours of video
footage – more than 8,000 giga-
bytes of data – that has since been

meticulously studied to finally let
biologists see how the rapidly
s p reading wind turbines are
killing bats and, we hope, learn
how to avoid those deaths.

Horn joined forces during the
summer of 2004 with BCI
Conservation Scientist Ed Arnett
(wind energy research coordina-
tor), statistician Wally Erickson
of Western Ecosystems Te c h-
nology and biologist Jessica Kerns
from the University of Maryland
in the most intensive investiga-
tion of bat fatalities at wind farms
e ver conducted. The six-we e k
field study, from July 31 through
September 13, 2004, was under
the direction of the Bats and
Wind Energy Cooperative (a
BCI-led alliance of key federal
agencies, wind-industry gro u p s
and international experts).

The study was funded by
BCI, the American Wind Energy
Association, the U.S. De p a rt-
ment of Energy’s National Re-
newable Energy Laboratory and
alternative energy initiatives from
several states. Florida Power and
Light Energy, a key industry part-
ner in last year’s progress, offered

PHOTOS © ED ARNETT, BCI

This red bat (top right) was killed when it collided with the spinning blade of a
wind turbine at the wind-energy facility at Meyersdale, Pennsylvania (left). The BCI-
led Bats and Wind Energy Cooperative has identified a strategy that has the poten-
tial to sharply reduce these bat fatalities, which number in the thousands annually
at single wind-energy farms.
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its wind facilities at Mountaineer, West
Virginia (44 turbines), and Meyersdale,
Pe n n s y l vania (20 turbines), for the
s t u d y. Both are located along the
Appalachian Plateau.

The scientists’ report summarizing
the first year’s research into potential
causes and solutions to the bat kills was
released last June (see www.batcon.org/
wind/research/). The study documented
alarming kill rates at both facilities. We

calculated that between 1,364 and 1,980
bats were killed at Mountaineer and 400
to 660 died at Meyersdale during just
this six-week period. These estimates
support the observation that wind farms
built on forested ridges, as these were,
pose especially high risks for bats.

Our work pointed us tow a rd a
promising and apparently low-cost pos-
sibility for sharply reducing bat kills at
turbines. At both locations, the majority

of bat kills occurred on nights of low
wind, when electricity production was
insubstantial but blades were kept spin-
ning at or near full speed. Of the 64 tur-
bines studied, only one produced no bat
fatalities – it was also the only turbine
that was out of service, with its blades
“feathered” (turned parallel to the wind
and left to rotate slowly, so they posed
little or no threat to bats) throughout
the study.

The Bats and Wind Energy Cooperative – an unusual partner-
ship of conservationists, government and industry – made

tremendous progress last year.We conducted the most detailed
studies ever on bat fatalities at wind sites, building a firm founda-
tion for understanding why bats are being killed and how those
deaths might be prevented.

As a result of that research, BWEC scientists recommended
comparing bat mortality at turbines with their blades “feathered”
(turned parallel to the wind and essentially immobile) in low winds
versus those with blades rotating normally. Since most bat kills
occurred during periods of low wind, when little electricity is pro-
duced, feathering the blades at those times might sharply reduce
the threat to bats at minimal expense.The goal is to document
exactly how much mortality might be prevented and at what cost.

Then things started falling apart.
After being presented with the 2004 research results and with

proposals for new research that holds the potential for significantly
reducing bat kills, officials at FPL Energy – America’s largest wind-
power producer – withdrew the company’s cooperation toward
critically needed research. In fact, the company is now denying our
scientific team further access to any FPL facilities nationwide. Since
FPL owns more that half of all U.S. wind facilities, many of which
are currently killing bats, this decision prevents our most critical

scientific research.
F P L’s Wo o d w a rd facility, for example, is just a few miles from the

Selma Bat Cave, a protected bat sanctuary near Wo o d w a rd ,
O k l a h o m a , that is home to some 5 million Mexican free-tailed bats.
R e p o rts from bird re s e a rchers suggest that substantial numbers of
bats are being killed there, but that most deaths occur at only re l a-
t i ve ly few turbines. R e s e a rch to determine why bat mortality is high
at some turbines but not others at the same facility could prove
i nvaluable in identifying possible solutions. BCI has offe red to fully
fund the re s e a rc h , but still we have been denied access.

We are making every possible effort to collaborate with industry
in the search for solutions to this developing crisis.And we are
encouraged by the continuing support of the American Wind
Energy Association, the U.S. Department of Energy’s National
Renewable Energy Laboratory and several leading wind-energy
companies, which are committing to multiyear studies of bat activi-
ty and mortality.

To date, the Cooperative has not found a wind-farm owner will-
ing to host our most critical experiments.We are, however, still
pursuing this promising area of research.We face many challenges
in our search for answers and urgently need the support and
cooperation of all players, especially industry, if wind energy is to
fulfill its promise.

Key Wind Industry Player Deals Bats a Blow

Jason Horn (right) and Roger Rodri-
guez monitor thermal images being
recorded at wind-energy turbines of
the Mountaineer, West Virginia,
facility. The image at left shows a bat
approaching a potentially lethal tur-
bine blade.
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The Bats and Wi n d
Energy Cooperative scien-
tists propose that most bat
kills can be avoided by sim-
ply not attempting to power
up blade rotation until
wind speeds reach profitable
levels. Based on these find-
ings, our scientific team rec-
ommends experiments that
would compare fatalities
when turbine blades are
feathered versus when they
are set to spin at near-nor-
mal speeds during low-wind
periods. The goal is to mea-
s u re precisely how much
mortality can be prevented
and at what impact on
power production.

Unfortunately, the coop-
erative has not yet found a single wind-
farm operator willing to permit such
experiments, despite earlier promises of
participation.

The 2004 re s e a rch identified bat
fatalities of six species at both sites:
hoary bats (Lasiurus cinereus), eastern
red bats (Lasiurus borealis), eastern pip-
i s t relles (Pi p i s t rellus subflavus), little
brown myotis (Myotis lucifugus), silver-
h a i red bats (L a s i o n ycteris noctiva g a n s)
and big brown bats (Eptesicus fuscus).

Northern myotis (Myotis septentrionalis)
were killed only at Meyersdale.

Rain or shine, for six weeks in that
August and early September, field tech-
nicians searched each day along transect
lines under turbines looking for dead
birds and bats. Half of the turbines were
searched once each day while the others
were searched once a week so the fatality
counts of the two sampling intervals
could be compared.

The searc h e r s’ ability to find dead

bats was, not surprisingly, highest on
b a re ground and declined pre c i p i t o u s l y
as the height and density of ve g e t a t i o n
i n c reased. Overall search efficiency was
estimated at just 25 percent at Me ye r s-
dale and 44 percent at Mo u n t a i n e e r.

We also confirmed that the removal
of dead bats by scavengers such as ravens

A researcher adjusts this high-tech mobile radar
unit that is used to track the nocturnal move-
ment of birds and bats at the Mountaineer, West
Virginia, wind-energy facility.

© MERLIN D. TUTTLE, BCI

Accurately counting the bats killed at wind-energy
farms is complicated because the small bodies
disappear into the typically mixed and often-dense
vegetation. BCI Wind Energy Research Coordinator
Ed Arnett searches for bat casualties at
Mountaineer.
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and coyotes seriously reduced overall
mortality estimates, demonstrating the
necessity of daily searches. At Moun-
taineer, scavengers removed 70 percent
of confirmed bat kills within 24 hours.
At Meyersdale, where scavenging rates
were low, the estimates for daily and
weekly searches we re similar. T h e
Mountaineer facility began operation
one year earlier than Meyersdale and it is
possible that scavengers had more time
to learn of a new food source beneath
turbines at Mountaineer.

At both localities, bat kills were in
full swing prior to beginning our six-
week study and they continued unabat-
ed through its end. Peak kills showed
similar timing at both sites, suggesting
that broader, perhaps regional, condi-
tions – landscape, weather patterns or
prey availability – contribute to the pat-
terns of fatalities we observed. As noted,
most bat kills occurred when average
wind speed and power production were
low but turbine blades were kept spin-

W ind is touted as an endlessly
renewable,“green-energy” step
toward reducing our reliance

on fossil fuels.That potential may yet be
realized – but only after we resolve well-
documented threats to wildlife.An energy
source simply cannot be “green” if it kills
thousands upon thousands of bats.

Many misleading claims are being made
for wind energy, and concerns are rising
among conservationists and biologists.The
National Academy of Sciences, as well as The
Wildlife Society, is initiating a technical
review of the impacts of wind farms on
wildlife. Most leading environmental and
conservation organizations have supported
wind-energy development. But some are
now reassessing their positions because of
mounting evidence of bat and bird kills and
the dearth of scientifically credible evidence
to support responsible development.

Because there is no legal protection for
most bats, they have been virtually ignored
in early wind-energy planning. As of
November 2004, only 12 of more than 200
U.S. turbine facilities (with a nationwide
total of some 16,000 turbines) had been
examined for bat kills – and only six of
those attempted to estimate total bat mor-
tality. Most mortality searches were con-
ducted at 7- to 28-day intervals and did not
adequately account for dead bats that were
removed by scavengers or missed by
searchers working amid dense vegetation.

In Texas, more than 1,400 turbines have
been built without any assessment of bat
kills – and the absence of reported mortali-
ty has been presented by wind-power pro-
ponents as proof that turbines pose little or
no threat.

And still more wind turbines are being
proposed at an alarming pace, particularly
with the recent extension of federal tax
incentives for wind development.The U.S.
Government Accountability Office says
more than 62,000 additional turbines would
be needed by 2020 to meet Department of
Energy goals for wind energy.

At least 300 new turbines are proposed
or under construction in Texas, with several
more projects under review.Wind energy is
moving from private property onto public
lands, as well: 500 megawatts of wind power
already are installed on U.S. Bureau of Land
Management property.The BLM has autho-
rized 88 new applications for wind-energy
development and has another 68 pending.
Applications also have been submitted to

the U.S. Forest Service.
If the approximately 900 turbines current-

ly proposed for wooded ridge tops within a
70-mile radius of our study sites in
Pennsylvania and West Virginia are built,
those turbines alone could kill more than
50,000 bats a year. Given bats’ low repro-
ductive rates, kills of such magnitude could
put entire species at risk.

To prevent an environmental crisis, it is
essential that local authorities require wind-
energy companies to resolve wildlife con-
cerns during the permitting process.We
believe that wind energy can be compatible
with bat conservation, but only if clear, well-
researched safeguards are enacted.

We strongly encourage research and
development of efficient, wildlife-safe wind
technology. But we cannot support the cur-
rent rush to development without first find-
ing solutions to prevent bat kills that could
have devastating cumulative impacts across
North America.

It is imperative that those of us commit-
ted to maintaining healthy ecosystems make
our voices heard. Some of America’s largest,
most ecologically and economically impor-
tant bat populations could be reduced to
endangered status, or even eliminated, if we
do not act now.

And, as always, we urge that greater ener-
gy conservation – by far our most powerful
tool available for dealing with worldwide
energy shortages – be encouraged and
implemented much more aggressively
throughout society.

You can make a difference by sharing your
concerns in your community and with con-
servation organizations you support.
Contact local companies, permitting officials
and state and federal legislators to insist
that wildlife problems are not ignored in
new wind-energy projects.

We must not rush into an energy source
that is not yet green, but could be.

A Lethal CrisisA Lethal Crisis

A hoary bat after its fatal encounter with a
wind turbine in Pennsylvania.

BCI’s Ed Arnett examines an eastern pipistrelle
killed by the blades of a wind turbine in West
Virginia.



ning at relatively high speeds. More male
than female bat fatalities were recorded,
but the timing of the kills was similar.
Bat kills occurred at turbines located
throughout both facilities, but higher-
t h a n - a verage numbers we re found at
turbines near the ends and centers of
both wind farms. The presence of air-
craft warning lights on turbines had no
detectable impact on bat kills.

The thermal images indicated that
bats were attracted to both moving and
non-moving blades. Images of bats chas-
ing turbine blades rotating at slow
speeds suggest the possibility of attrac-
tion to movement that may be confused
with prey or perhaps other bats.

This study cove red only six weeks of
a single year and was not intended to
m e a s u re a full season of bat activity,
behavior or fatalities. Unusually cool
summer temperatures and the passage of
four major hurricanes in August may
h a ve greatly reduced ridge-top bat activi-
t y, as high winds and low temperature s
a re known to suppress bat and insect
a c t i v i t y, particularly at higher eleva t i o n s .

Full-season searches, extending fro m

April through Oc t o b e r, are needed to
fully understand the patterns of bat fatal-
ities at wind turbines. Nonetheless, our
results re veal an emerging pattern of
alarming kill rates at wind-energy facili-
ties on forested ridges. Similar fatality
rates are likely at other sites with compa-
rable forests and topography. T h e re are
also re p o rts of widely distributed but
poorly documented kills under va r i e d
conditions in the western United St a t e s .

This vital, state-of-the-art re s e a rc h
could not have been accomplished with-
out the Bats and Wind Energy Co-
o p e r a t i ve and the support of all part i e s
i n vo l ved. By working together, we now
h a vea much better understanding of the
causes and potential solutions to this
rapidly escalating problem. We still face
many challenges, howe ve r, and much
m o re re s e a rch is re q u i red. Bat Conser-
vation International cannot condone fur-
ther turbine construction, especially
along wooded ridgelines, until solutions
a re found, tested and applied to mini-
m i ze bat kills at wind-energy facilities.

But we are, as always, committed to
gathering solid, scientific data and work-
ing with diverse partners to develop
solutions that can benefit all of us with-
out endangering the ecosystems upon
which we must build the future.

Merlin D. Tuttle is Founder and Chief Executive
Officer of Bat Conservation International.
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Merlin Tuttle and Jessica Kerns of the University
of Maryland examine a hoary bat killed at a
wind farm. The remains of a red bat and eastern
pipistrelle are on the notepad.



eep in the b a ra n g a y s of the Philippine

a rc h i p e l a go, bats are reviled as cro p

pests and fe a red as witches and demonic

m e s s e n g e r s . M a ny are killed out of fear or

hunted to become a delicacy known as bat

a d o b o. Farmers insist bats gather at night to

eat their coconuts and drink tuba, the native

c o c o nut wine collected in bamboo stalks.

Filipino fo l k l o re warns pregnant women to

place palm fronds over their bellies to thwart

the A swa n g – a mu c h - fe a red evil spirit whose

torso detaches from its legs at night and

t a kes flight on bat wings to steal the unborn

c h i l d ren of pregnant wo m e n . In the

P h i l i p p i n e s , as in many other parts of the

wo r l d , generations of superstition and misin-

formation too often overwhelm any ap p re c i a-

tion of  bats’ great env i ronmental and eco-

nomic import a n c e. It is little wonder that bats

face a precarious future here.
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SUPERSTITION

UNDERSTANDING

by Julie Cerqu e i ra

fromfrom

toto

Bat conservation in the Philippines

D

Bat-conservation brochure
in the Visayan language of
the Philippines.
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The Soil and Water Conservation
Foundation (SWCF) in the Philippines,
with a BCI Global Grassroots Conser-
vation Fund grant and other support, is
going into the barangays (the Philip-
pines’ smallest governmental units) to
replace mythology with facts and soften
attitudes toward bats. The well-publi-
cized effort uses an integrated program
of biodiversity research and public edu-
cation, as well as efforts to help Filipinos
improve their economic status without
damaging the amazing environment of
which they are a part.

Until now, biodiversity research in
the nation’s 7,100 islands has been ane-
mic at best, and little is known about the
state of the country’s flora and fauna. It
is, however, clear that an annual growth
rate of more than 2 percent and a popu-
lation density of 730 people per square
mile (282 per square kilometer), a quar-
ter of whom live in poverty, have cost
the archipelago more than 90 percent of
its original forest cover. The Philippines
supports a vast array of wildlife, much of
it found nowhere else on Earth. Of
1,084 terrestrial ve rtebrates, fully 45

percent are unique to the Philippines.
And of these, 56 birds, 48 amphibians
and 47 mammals are now listed as
threatened to some degree.

S WC F ’s re s e a rch team surve yed the
flora and fauna, particularly bats, of
Bohol province, incorporating the re s u l t s
into databases maintained by the De p a rt-
ment of En v i ronment and Natural Re-
s o u rces and the Bohol En v i ro n m e n t
Management Office. The main site,
Rajah Sikatuna Protected Landscape in
Bohol Province, is home to 29 villages

and more than a third
of the approx i m a t e l y
70 bat species identi-
fied in the Ph i l i p p i n e s .

The foundation
trained local college
students and farmers
to capture, identify
and release bats and

The winner of a bat-conservation essay contest
(above) reads her report at a high school in the
Philippines, while children (right) get their artis-
tic juices flowing during a poster-making contest
during a bat-education program.

An extensive bat edu-
cation and conserva-
tion program in the
Philippines, partially
funded by BCI’s
Global Grassroots
Conservation fund,
won extensive media
attention in two
languages.
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this team documented 26 bat species,
s e ven of which had not previously been
re p o rted on the island. They are the
Philippine nectar bat (Eo n ycteris ro b u s t a) ,
lesser dog-faced fruit bat (Pt e n o c h i ru s
m i n o r), arcuate horseshoe bat (R h i n-
olophus arc u a t u s), Lu zon horseshoe bat
(Rhinolophus subru f u s), ye l l ow - f a c e d
horseshoe bat (Rhinolophus virgo), Ph i l i p-
pine pygmy roundleaf bat (Hi p p o s i d e ro s
py g m a e u s), and wrinkle-lipped bat
(C h a e rephon plicata) .

The re s e a rch results we re incorporat-
ed into a bat-conservation education
campaign used throughout Bohol
p rovince. We – and bats – also re c e i ve d
considerable favorable attention in
Philippine newspapers and radio sta-
tions. Students and farmers we re trained
to conduct the sessions using Powe r Po i n t
p resentations and entertaining activities
designed to be more like camp than class.
The sessions include BCI’s popular
video, The Se c ret Wo rld of Ba t s,dubbed in
Visayan, the local dialect, with En g l i s h
subtitles (for high school students prac-
ticing English). Wo rking with local offi-
cials, teams of two or three people visited
high schools and villages in 36 munici-
palities, distributing the video, a poster

and pamphlets, all in the local dialect.
S WCF and a U.S. Peace Corps vo l u n-

t e e r, in cooperation with the De p a rt m e n t
of Education, developed six bat-conserva-
tion modules, complete with activities,
w o rksheets and lesson plans, which we re
distributed to the roughly 100 high
schools in the participating municipali-
ties. Teachers we re trained to intro d u c e
the modules to their
schools and pre p a re other
teachers to integrate them
into science, English and
math classes.

To encourage cro s s -
curricular study of bats
without the need for team
teaching, the schools are
integrating the bat mod-
ules in all three subjects in
the same time frame, thus
re i n f o rcing bat conserva-
tion without adding more
topics to a curriculum that
is already ove r l o a d e d .

To reach city dwellers
who weren’t touched by
the rural campaign, a
team went to the provin-
cial capital of Tagbilaran
City to present a week-
long exhibit about bats,
biodiversity and cave sys-
tems. An especially pow-
erful aspect of the pro-
gram was the opportunity
for residents to meet
Filipino researchers, a rare
opportunity given the lack
of local scientists in the
Philippines.

Farming families in barangay Omjon listen to
speakers describe the amazing variety and bene-
fits of the bats that live in Bohol Province
forests. The presentations are made by specially
trained local students and farmers.

Representatives of the bat-conservation project
and the Soil and Water Conservation Foundation
visit a farm in Ubay, Bohol, to discuss bats and
sustainable agriculture.

Global Grassroots
YOU CAN HELP p rojects like this one
c o n s e rve bats and bat habitats aro u n d
the world through vo l u n t e e r i s m ,
education and re s e a rc h .To support
B C I ’s Global Grassroots Conserv a t i o n
F u n d , please contact Director of
D evelopment Emily Young at
eyoung@batcon.org or 327-9721.

PHOTOS COURTESY OF JULIE CERQUEIRA



Volume 23, No. 3B AT S FA L L 2 0 0 510

The project, funded by BCI and the
Foundation for the Philippine En v i ro n-
ment, culminated with a biodive r s i t y
drama staged at a local shopping mall.
The skit, written and performed by stu-
dents trained as outreach speakers,
attracted more than 400 students and
shoppers. A measure of its positive im-
pact is that several university students
we re inspired to do their senior theses on
bat ecology and to organize a symposium
on bats, biodiversity and cave s .

These educational programs prove d
popular and effective. The now - t r a i n e d
teachers and speakers – and others we
hope they will train in turn – will keep

bat conservation alive on Bohol Island for
years to come. But in an impove r i s h e d
region where fresh meat is an expensive
l u x u ry and bats, especially large, slow - f l y-
ing fruit bats, are free for the hunting,
m o re help will be import a n t .

A l t e r n a t i ves that tap the direct eco-
nomic value of bats are also needed. T h e
Soil and Water Conservation Fo u n d a t i o n
is testing income-generating projects in
selected communities. These include
organic vegetable farms, flower nurseries,
l i vestock dispersal, micro-lending and
c o o p e r a t i ves built around such enviro n-
mentally sound income-generating pro-
jects as ecotourism, guano collection for

farm fert i l i zer and the general store s
k n own as s a r i - s a r is that serve villages far
f rom the mark e t p l a c e .

By increasing incomes while also edu-
cating residents about the vital roles bats
play in pest control, seed dispersal and as
pollinators of the valuable durian fru i t
t rees, SWCF hopes to nurt u re a new feel-
ing of stew a rdship for nature among the
people of Bohol.

The project continues, but successes
a l ready are occurring. Some communi-
ties and schools are developing cave -
management policies and b a rangay o rd i-
nances to regulate guano mining and
encourage ecotourism. Many are con-
ducting their own bat-conservation pro-
grams and designing cave - e d u c a t i o n
modules for their own classes.

Perhaps the future for the bats of
Bohol is not so gloomy after all.

Julie Cerqueira, of Milford, Massachusetts, is a
U.S. Peace Corps Volunteer in the Philippines.
With a degree in biology and environmental policy
from Worcester Polytechnic Institute of Massachu-
setts, she began the bat-conservation program and
worked extensively with volunteer students.

The Soil and Water Conservation Fo u n-
d a t i o n , I n c. p roject was supported by the
United Nations Global Env i ronment Facility
Small Grant Pro g r a m , E u ropean Commis-
s i o n , Foundation for the Philippine Env i ro n-
m e n t , the U. S . Peace Corps and Bat Con-
s e rvation International. Special thanks to
Reizl Pamaong, Bat Specialist in the SWCF-
EC pro j e c t , and to William and Aida Granert
for their contributions to this art i c l e.

A graduate (above) of a teacher-training program in Bohol trains other
teachers to incorporate bat-education into their classrooms. Julie
Cerqueira (right) uses a poster made by a program student during an
outreach program at barangay Cancatac.

Students who conduct bat-education programs staged an original skit at a shopping mall in the
provincial capital of Tagbilaran City.



cotourism can be a powerful tool
for bat conservation, especially in
regions with little history of
understanding or concern for bats.
Whether it comes from 1.5 mil-

lion Mexican free-tailed bats (Tadarida
brasiliensis) swirling out from under a
bridge in downtown Austin, Texas, or
20,000 large flying foxes (Pt e ro p u s
vampyrus) rising from tree roosts in the
Philippines, few things improve the
image of bats more than the direct infu-
sion of cash into a local economy.

Our upcoming book, Bats of Born e o
( by M. T. Abdullah and Les Ha l l ) ,
describes major bat caves that attract – or
could attract – ecotourists to Borneo.
Our re s e a rch for the book took us to
Gomantong Cave in the state of Sabah in
Malaysian Borneo, home to 600,000 to 2
million wrinkle-lipped bats (C h a e re p h o n
p l i c a t a), whose evening emergence is an
a wesome spectacle.

We hoped to study the bats from in-
side the cave and collect information that
could offer help in effectively managing
and protecting this important colony.

Our caving expedition, howe ve r,
turned into a greater adve n t u re than we
had anticipated. Uncounted centuries of
roosting bats provided a functional, if
s o m ewhat unsavo ry, staircase leading to
the home of the bats.

Les first saw the fly-out of wrinkle-
lipped bats during a BCI Fo u n d e r’s
C i rcle Trip in 1998. The cave is popular
with both foreign and local tourists who
come to see the bats and the spine-tin-
gling harvest of swiftlet nests – the pri-
m a ry, and highly valued, ingredient for
the bird’s nest soup that’s popular among
the Chinese community.

Locals gave us directions to the part
of the cave used by bats. They also noted
that the area smells rather badly and no
one ever goes there. We soon discove re d
just what they meant.

Gomantong Cave is a large, intricate
c a ve system. The bats roost at the rear of
a segment known as Simud Hi t a m
( Black) Cave. Pa rt of this segment is
occupied by black-nest swiftlets (C o l-
localia maxima), which make their nests
mostly out of the bird s’ saliva .

We emerged from the rain forest at
the base of a limestone cliff where the
d a rk entrance to the cave was fronted by
a small cluster of timber long-houses

used by those who collect the nests.
Inside the cave, ladders of twined ro t a n
vine and hardwood rungs hung from the
ceiling at dizzying heights. The nest col-
lectors dangled from these ladders like
flies in a spider we b. Another type of lad-
d e r, made from a hardened bamboo pole,
p i voted around the cave to reach the
highest nests.

Inside the cave, we found ourselves at
the base of a steep rock pile left by a col-
lapse in the cave ro o f. Ab ove the ro c k s ,
daylight streamed through a large hole
some 200 feet (60 meters) above the
floor – the exit through which the wrin-
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This mountain of guano leads to the cave ceil-
ing, where as many as 2 million wrinkle-lipped
bats roost. One of them is shown at right.

f r i g h t f u l
S T A I R W A Y

a

to cave bats in Borneo

by M.T. Abdullah
Imelda Vivian Paul
& Les Hall

PHOTO: LES HALL
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kle-lipped bats emerge at sundown. After scrambling up and
a round the rock pile, we had expected to encounter a tall
c h a m b e r, since wrinkle-lipped bats almost always roost in
cracks and on ceilings ve ry high up in large caves. Most ro o s t
sites are inaccessible to humans.

What we found instead was both stunning and disconcert-
ing: An enormous, chocolate-brown cone of guano rose more
than 100 feet (30 meters) high. He re was a stairway to the
wrinkle-lipped bats. The top of the guano mountain was lost
in the darkness of the chamber, but we could hear the chat-
tering of bats that seemed to be daring us to climb the pile.

With some trepidation, we stepped off the rocky floor –
and immediately sank knee-deep in guano. Then we began
t rudging upw a rds as our boots filled with guano. Halfway up,
the guano grew softer and our legs sank even deeper. The smell
of ammonia was ove r p owering. T h re e - q u a rters of the way up,
we we re thigh-deep in guano and leaning forw a rd almost on
all fours. Our eyes began weeping and our throats burned
f rom the ammonia.

Fi n a l l y, we made it to the top and stood there on wobbly,
aching legs. Still more than 15 feet (5 meters) below the ceil-
ing, we aimed our flashlights into several deep crevices, caus-
ing the bats to add substantially to the guano pile. We could
see ve ry little in the dark crevices, although the bats’ chatter-
ing increased markedly as they noted our intru s i o n .

Then we ventured into a side passage with a ceiling height
of about six feet (two meters) – and suddenly we saw bats
everywhere. Most were wrinkle-lipped bats ranging from
naked newborns to gray-furred older pups and on up to
adults. The young and their mothers occupied the deepest
pockets in the ceiling, squeezed in tightly with just their
heads poking out. Adult males often hung below the females
and young on prominent projections from the ceiling. We
also saw small clusters of Philippine horseshoe bats

Black-nest swiftlets (top) nest in and around the entrance to the cave used
by wrinkle-lipped bats. The birds make their nests mostly out of their own
saliva, and the results are highly prized for use in bird’s nest soup, which
supports a local industry that uses homemade ladders and ropes (above) to
harvest the nests.

High inside Gomantong Cave, these Creagh’s horseshoe bats (Rhinolophus
creaghi) begin stirring from their roosts.
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(Rhinolophus philippinensis) and fawn
roundleaf bats (Hipposideros cervinus).
Many females of both species were obvi-
ously pregnant.

At this height, the cave was extre m e l y
hot and humid, just what horseshoe and
leaf-nosed bats look for in maternity sites.
Perhaps this low-ceiling area also offered a
choice microclimate for rearing yo u n g
wrinkle-lipped bats? T h a t’s a question for
another day. With sweat rolling off our
f o reheads and our glasses and cameras
fogged, it was time to get out – both
because of the extreme conditions and to
a void unnecessarily disturbing the bats.

Descending the pile was easy: We’d
take one step and slide another until we
reached the bottom. The total time of
our journey up and back down the guano
mountain probably lasted just 20 min-
utes, but the experience is guaranteed to
remain in our memory fore ve r.

Bat colonies play a vital role in main-
taining healthy environments and econo-
mies, and many communities are also
recognizing their cash value as destina-

tions for tourists.
A round the Pa-
cific, bats are be-
coming va l u a b l e
tourist attractions,
with popular col-
onies in the Ph i l i p-
pines, T h a i l a n d ,
Malaysia, In d o-
nesia and else-
w h e re.

This conspicu-
ous cash value is
generating new
i n t e rest in pro t e c t-
ing bat colonies.
Now we need to
gather and pool
our knowledge to
d e velop effective ,
long-term man-
agement strategies to ensure that the bat
colonies remain healthy and continue to
p rovide the spectacular emergences that
so enthrall visitors from around the
world. The great caves of Borneo re q u i re
special, continued attention and moni-
toring to ensure that the bats can also
continue to co-exist with the harve s t i n g
of bird’s nests.

M.T. ABDULLAH is an Associate Professor at the
Universiti Malaysia Sarawak and Head of the

Animal Resource Science and Management
Program. He studies biodiversity and molecular
ecology of bats in Borneo and Malaysia. IMELDA
VIVIAN PAUL is a postgraduate student studying
bats at the Universiti Malaysia Sarawak. LES
HALL, a member of BCI’s Scientific Advisory
Board, recently retired from the University of
Queensland but is still involved in bat research
and is a Visiting Fellow at
Universiti Malaysia Sarawak.

BR A N D NE W!
f rom BCI’s

o n l i n e
c a t a l o g

C a rry a toolbox in your pocket with this stainless steel
utility knife.The 31⁄2-inch knife includes a 21⁄2-inch blade, s c i s-
s o r s , nail file, fish-hook puller/scaler, s aw blade, can pierc e r,
Phillips-head screw d r i ve r, s h o rt-blade knife,
c o r k s c rew, straight piercer and flat-head
s c rew d r i ve r. Stamped with a flying bat and
B C I ’s Web add re s s .

Just $8.95 at w w w. b a t c a t a l og . c o m
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Mother wrinkle-lipped bats and their pups roost
together on the ragged ceiling of Gomantong
Cave (above).

Philippine long-eared bats (right), many of them
obviously pregnant, were also discovered roost-
ing in the cave.

PHOTO: LES HALL
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by Scott Heinrichs

he plants and animals of the
Mentawai Islands have been evo l v i n g
in isolation since the Mentawais split
away from the big Indonesian island

of Sumatra 500,000 years ago. T h e
unique native mammals attract extensive
scientific attention. But little of that
re s e a rch has been aimed at bats, and now
the forests are disappearing so fast that
the islands could lose entire bat species
b e f o re we even learn they existed – much
less try to save them.

Only nine species of bats have been
formally re p o rted on the Me n t a w a i
Islands, so I was incredulous when my
own re s e a rch quickly found 16 species –
one of them previously undescribed.

I came to the islands to assist prima-
tologist Lisa Patculli in her behavioral
study of the endangered pig-tailed langur
(Simis concolor), but I also had the oppor-
tunity to survey the re g i o n’s bat species.
My goal was to increase public aware n e s s
of the values of bats and the impact they
h a veon these islands.

Located off Su m a t r a’s west coast, the
islands of Si b e rut, Sipora, No rth Pa g a i
and South Pagai are known as the Me n-
tawai Islands. My re s e a rch site was on
No rth Pagai, in an area called Be t u-
monga. When I arrived, the site com-
prised 335 acres (135 hectares) of fore s t ,
some of it surrounded by villagers’ gar-
dens. Fully half of that lush forest was ille-

gally logged over the next few months.
I wondered if this devastated habitat

had driven the bats away or concentrated
them in the remaining patches of ve g e t a-
tion. The latter proved to be the case: My
s u rvey began even before I had ere c t e d
my mist nets. I quickly discove red a
sheath-tailed bat (Em b a l l o n u ra monti-
c o l a) roosting under my desk, then locat-
ed an entire roost of sheath-tailed bats
with pups in a rocky shelter beside a
small stre a m .

As I began setting mist nets at the
study site, the re s e a rch house and the
edge of the forest, I captured and re l e a s e d
a number of short-nosed fruit bats of the
genus Cy n o p t e ru s. I also caught a Hi l l
long-tongued fruit bat
(Ma c roglossus sobrinus) and a
f ruit bat known as Leschen-
a u l t’s rousette (Ro u s e t t u s
l e s c h e n a u l t i), the first of its
kind re c o rded on the islands
(photo at right). My nets also
re vealed several insect-eating
bats, including a large leaf-
nosed bat of the genus
Hi p p o s i d e ro s, which is pro b a-
bly an undescribed species,
and three species of horseshoe
bats (genus Rhinolophus) –
the first re c o rding of any
horseshoe bat on Me n t a w a i .

I was joined by an
Indonesian graduate student,
Mai, from Andalas Un i-

versity in the fall, when durian tre e s
we re in full bloom. We sampled the
bats attracted to their pale white
f l owers and we re amazed to find six
species of fruit bats. We added the
dawn bat (Eo n ycteris major) and

Ge o f f roy’s rousette fruit bat (Ro u s e t t u s
a m p l e x i c a u d a t u s) to the list of first
re c o rdings from No rth Pagai Is l a n d .

My brief re s e a rch in No rth Pa g a i
almost doubled the number of bat
species confirmed on the island. Ye t
many more species likely await discove ry
and more work is urgently needed to
c o n s e rve this rich diversity of bats.

SCOTT HEINRICHS, who used a BCI Global
Grassroots Grant in 1999-2000 to help curb the
over-hunting of fruit bats in Indonesia, founded
the Flying Fox Conservation Fund to build a fruit
bat research and rescue center on the Indonesian
island of Sulawesi.

BesiegedBats ofMentawai

The lush, bat-rich forests of Indonesia’s
Mentawai Islands are being rapidly (and
illegally) transformed into barren land-
scapes.

T



A r i zona Wo r k s h o p s
Portal,Arizona

Bat Conservation and Management
Workshop

Two sessions: June 12-17 & June 17-22, 2 0 0 6
A field-identification extravaganza, this

workshop in the Chiricahua Mountains
features the catch-and-release of up to
18 bat species in a single evening.Veteran
workshop leader Janet Tyburec and her
team, including biologists from the
Arizona Game and Fish Department, will
share a wealth of knowledge covering all
aspects of species identification (including
echolocation calls), bat conservation,
management, education, public health, nui-
sance issues and artificial habitats.

Each session limited to 15 participants
$1,295 from Tucson, Arizona

Acoustic Monitoring Workshop
One session: June 22-27, 2006

This specialized acoustic-monitoring
workshop is taught by echolocation
e x p e rts Ted We l l e r, Sybill Amelon and Jo e
S z ew c z a k . I m p rove your skills in the use
of ultrasonic bat detectors, i n c l u d i n g
A n a b a t , Pettersson and Sonobat models.
This workshop is intended for those who

h ave completed a Bat Conservation and
Management workshop or have prev i o u s
field experience in bat re s e a rc h . L e a r n
h ow to design and implement an acoustic
s u rvey and determine the best monitoring
system for your needs.

Limited to 15 participants
$1,295 from Tucson, Arizona

Pennsylvania Workshop
Barree, Pennsylvania

Bat Conservation and Management
Workshop

One session: August 7-12, 2006
Sign up for our popular Pennsylvania

workshop and you’ll net and trap bats
over trout streams and beaver ponds and
watch thousands of endangered Indiana
myotis swarming at the entrance to a
mine where they will later hibernate.
Workshop Co-leader Cal Butchkoski of
the Pennsylvania Game Commission, with
two decades of experience, is a leading
expert on surveying and radiotracking
Indiana myotis. He is also one of the
most successful builders of bat houses
and other artificial roosts. Hands-on
training includes mist netting and trap-
ping, radiotracking, night-vision observa-

tion, bat house use, acoustic monitoring
and habitat assessment.

Limited to 20 participants
$1,295 from Harrisburg, Pennsylvania.

Kentucky Workshop
Mammoth Cave, Kentucky
Bat Conservation and Management

Workshop
One session: August 16-21, 2006

This workshop on cave-dwelling bats
takes us into the heart of America’s karst
country at the Cave Research
Foundation’s Hamilton Valley facility. In
the company of experts, you’ll visit hiber-
nation and nursery caves of endangered
gray and Indiana myotis and learn how to
detect bats’ prior use of caves and how
to identify the habitat conditions they
need. Fieldwork includes netting and
harp-trapping at cave entrances and at
nearby feeding and drinking habitats.You’ll
get hands-on experience in identifying 10
eastern bat species.You’ll visit bat gates
with their designers and learn about habi-
tat assessment, field research techniques,
bat houses and public health issues.

Limited to 20 participants
$1,295 from Nashville,Tennessee
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Sign up for BCI’s 2006
Field Workshops

Looking for an exciting and unique outdoors adve n t u re that will boost your skills in bat re s e a rch and conservation? Look no fart h e r. BCI is
n ow accepting re s e rvations for our 2006 field workshops for both professionals and serious bat fans. Mo re than 1,200 people from 20 coun-
tries have gotten hands-on training at these sessions and gone on to apply what they learned around the world. Join them this summer. Sp a c e
is limited, so sign up today! (Fees cover all materials, meals and lodging for 6 days and 5 nights, plus transportation from the depart u re city. )

For details and to download reservation forms, visit www.batcon.org.
Or contact Kari Gaukler, Bat Conservation International, PO Box 162603, Austin, TX 78716; (512) 327-9721; kgaukler@batcon.org.

2005 Arizona Acoustic Monitoring Workshop



K ids say the darndest things – and with a little effort, they’ll
say lots of good things about bats.

BCI Education Coordinator Kari Gaukler took Bat
Conservation International’s message to an estimated 20,000
people who attended the Texas Parks & Wildlife Expo 2005 in
Austin. Among them were a lot of youngsters who found them-
selves fascinated by bats.

After hearing Kari’s educational presentation and asking plen-
ty of questions, the children were given the chance to

write what they’d learned on
colorful bat-shaped posters

(examples at left). The spelling
wasn’t always perfect, but the thoughts
were certainly in the right place.
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Youngsters discover
the fascination of bats

Ha w a i i’s only native terrestrial mammal, the
r a re and elusive Hawaiian hoary bat (L a s i u ru s

c i n e reus semotus), is endangered throughout its ve ry
limited range: the islands of Hawaii, Maui, Oa h u ,
Kauai and Molokai. Known in Hawaii as
’Op e’ a p e’ a, this subspecies of the wide-ranging
h o a ry bat of No rth America has been scarc e l y
studied. Re l a t i vely little is known of its behavior,
habitat needs and even its numbers, estimated in
the hundreds or low thousands.

The Hawaiian Bat Research Cooperative, which
includes BCI, hired bat biologist Frank Bonac-
corso to begin studying the Hawaiian hoary bat to

improve conservation and recovery efforts.
He and his colleagues have already achieved
the first-ever radiotagging and tracking of
these bats.

Meanwhile, Kaheawa Wind Power, LLC,
which plans a 20-turbine wind-energy facility
in Hawaii, has pledged $20,000 to support the
research effort.

Other members of the Cooperative include
the state of Hawaii, the U.S. Fish and Wildlife
Service, The Nature Conservancy, the USGS-
Biological Re s o u rces Division, the Ha w a i i a n
Forest Industry Association and others.

The cave myotis (Myotis velifer)
once was an abundant species

throughout the southwestern United
States and Mexico, but many hints
suggest its numbers have been
falling at alarming rates for at least
the past two decades. There is, how-
ever, too little scientific research to
confirm that decline or even to fully
understand its habitat requirements.

Bat Conservation International
hopes to launch a pilot study to
confirm the species’ status and detail
its conservation needs as an essential
first step toward a much larger effort
that may be the only way to prevent
the cave myotis from becoming an
endangered species.

C a vemyotis rear their young in
warm caves and hibernate in cold
ones. Central Texas, an area where
these bats once we re abundant in

many maternity
c a ves, is ideal for
this pilot
s t u d y. It
c o n t a i n s
n u m e r-
o u s

maternity sites
(Texas hibernacula

mostly are in the Panhandle), ye t
many of them appear to be aban-
doned or in serious decline for no
readily apparent reason. BCI Cave
Re s o u rces Specialist Jim Ke n n e d y
hopes to investigate a sampling of
these cave s .

Your support can ensure this vital
research will be undertaken and per-
haps keep this species from becom-
ing endangered. Please contact BCI
Director of Development Emily
Young: eyoung@batcon.org.

Gladys Barton
1921-2005

Gladys Mae Barton of Austin was over 80
when she joined the BCI family as a volun-
teer. She died recently at the age of 83, and
her enthusiasm will be missed.

A nurse who served for a time in the U.S.
Army, she and her husband, Harry, retired to
Austin in 1976. She stayed busy contributing
to her adopted community in a variety of
ways. Bat Conservation International was
fortunate to have been among her causes.
She helped out with membership services
and repeatedly proved herself a very special
person.

Gladys is survived by her son and daugh-
ter-in-law, John and Dianne Barton, and
granddaughter, Helen.

She traveled the world during her life,
including a trip last year to Antarctica. Her
family cites her favorite quote (from Helen
Keller): “Life is either a daring adventure or
nothing.”

Why is the cave myotis in decline?

A 1998 recovery effort

N E W S A N D N O T E S

Re s e a rch to save Ha w a i i’s endangered hoary bat
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Your help with any of these special needs will direct-
ly improve BCI’s ability to protect bats and bat
habitats. To contribute or for more information,
please contact Emily Young at (512) 327-9721 or
eyoung@batcon.org.

Preparing Bat Biologists
Sally Wa l ke r, founder of the Zoo Outre a ch

O r ganization in India, has ach i eved incredible bat-
c o n s e rvation successes. She played a key role in win-
ning fi r s t - ever gove rnment protection of some bat
species. Working in part with Global Gra s s ro ot s
C o n s e rvation Fund grants, she has trained pro fe s-
sionals and vo l u n teers in bat re s e a rch and manage-
ment, organized wo r kshops and produced we b s i te s ,
n e ws l et ters and educational mate rials. Incre a s i n gl y,
Wa l ker is taking her training pro g rams to other coun-
t ries on the subcontinent. She has re qu e s ted a
$5,000 Global Gra s s ro ots grant to train bat biologists
in Sri Lanka and to te a ch fi e l d - re s e a rch te ch n i ques to
c o l l e ge students and pro fessors in Nepal, which has
no bat biologists. BCI was able to provide $3,700 fo r
the 2005 Sri Lanka project. Wa l ker needs the re m a i n-
ing $1,300 to launch her work in Nepal next ye a r.

Finding Ca ves for En d a n g e red Ba t s
Well over 100 Kentucky caves are known locally

by names that include the wo rd ‘saltpete r.’ Saltpete r
is an essential component of the gunp owder used
th rough the 19th century. It is found in bat guano,
w h i ch was ex te n s i vely mined for that purpose, so
these caves likely once housed colonies of now -
e n d a n ge red Indiana or gray myotis. As part of re c ov-
e ry effo rts for these two species, BCI and its part n e r s
a re surveying these abandoned caves for evidence of
past bat use with the goal of re s to ring bat popula-
tions. To comp l ete this wo r k, the Saltpeter Cave s
P roject needs a portable we a ther meter and infra re d
th e rm o m ete r, a digital camera and flash unit and a
wa te rp roof case. Total cost: $895.

Gating for a Critical Colony
The long-abandoned Stonehouse Mine near

B l y the, Califo rnia, was recently found to
house the largest known winter colony
of Califo rnia leaf-nosed bats (M a c rot u s
c a l i fo rn i c u s)– more than 4,000 of th e m .
The mine, on U.S. Bureau of Land
M a n a gement pro p e rt y, also shelters a
s p ring colony of 1,800 cave myotis. But
the comp l ex mine, with multiple passages and
exposed shafts, is considered ex t remely hazard o u s .
People must – and will be – preve n ted from ente ri n g
the mine. To protect this critical colony, as well as
human visitors, BLM and the Califo rnia Depart m e n t
of Conservation hope to partner with BCI to insta l l
t wo bat-friendly ga tes at $5,000 each .

Wish ListThe

BCI member Adrienne Blake of
Hanover, Pennsylvania, and her

friend Brigid Brown decided to
demonstrate their support for bats
and educate friends by going, well,
‘totally batty’ one day not long
ago. This is the result.

Sh a re a snapshot of your bat
activities with your fellow mem-
bers: Send it to Ro b e rt Locke,
Bat Conservation In t e rn a t i o n a l ,
P O B ox 162603, Austin, TX ,
78716.

BCI Member Snapshots

N E W S A N D N O T E S

BCI’s

new

online

look

Sit down at your computer, open your Web browser, type “www.bat-
con.org” in the address line and enjoy the whole new look and feel
of Bat Conservation International’s website.

Information Systems Manager John “Beej” Nunn and IT Assistant Steve
Elkins spent more than six months creating the new site to devise a user-
friendly and aesthetically pleasing portal that you’ll want to come back to
again and again. Almost all pages have been replaced or updated, and the
new interface is designed to move you to the exact information you need
as quickly and painlessly as possible.

So give it a try. The latest bat-conservation news, upcoming events and
information to help you teach a class, build a bat house, protect a bat
colony, apply for a scholarship or grant, sign up for a workshop, con-
tribute to BCI and just about anything you need to know about bats and
BCI is just a click away.

We welcome your comments on our new site: feedback@batcon.org.
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Keep the Le g a cy Grow i n g
Support Bat Conservation International’s

Student Re s e a rch Scholars h i p s
ONE HUNDRED EIGHTY-FOUR BCI SCHOLARS have conducted key re s e a rch in 45 countries since 1990. Many of

our Scholars already are becoming leaders in biology and conservation, using their new knowledge and expert i s e

to dramatically enhance bat conservation around the world. The scholarship program helped send 13 more

young scientists into 10 countries during 2005.

Their work is vital to accomplishing our mission

of education, research and the conservation of

bats and bat habitats. But we could do so much

more. Limited resources force us to reject many

excellent applicants with important projects.

You can help Bat Conservation International

support talented young scientists whose efforts

will carry the BCI legacy into the future.

Our thanks to:

TOMMY ANGELL • T.W. AMMERMAN
FUND • BASS FOUNDATION

ORACLE CORPORATION • VERNE &
MARION READ

For more information, please contact

D i rector of Development Emily Young at

512-327-9721 or eyoung@batcon.org .

2004-05 Oracle
Scholar Scott
Cardiff (left) and a
local assistant
study a cave used
by bats in
Madagascar.

Oracle Bat Research Scholars
Oracle Corporation’s steadfast support funded

these BCI scholarships in 2005:
Scott Cardiff
Columbia University (Madagascar)
Radek Lucan
University of South Bohemia (Czech Republic)
May Myo Nyunt
Mandalay University (Myanmar)
Andrea Dekrout
University of Aukland (New Zealand)

Lisa Winhold
Eastern Michigan University (United States)
Sandra Peters
University of Toronto (Brazil)
Adriano Bravo
Louisiana State University (Peru)
Tore Michaelsen
University of Bergen (Norway)
Miguel Munguia-Rosas
Instituto de Ecología (Mexico)


