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NEWFOR
RESPECT
TROPICAL BATS
by Margareta Kalka

Demonstrating the value
of insect-eating bats

I

nsect-eating bats get no respect in the tropics.
The research focus and (well-deserved) credit for helping to maintain healthy tropical
forests goes mostly to pollinating and
seed-dispersing bats, while the insect
eaters have long been overlooked and
under-appreciated. To rectify that
situation, I conducted the first experimental re s e a rch to quantify the
importance of bats in protecting
plants from insects in forests and
c h o c o l a t e - p roducing cacao plantations in Panama.
My results demonstrate that not
only do bats significantly reduce
insect numbers and damage, but their
beneficial impact can be significantly

A common big-eared
bat prepares to consume a katydid that it
plucked from foliage
in Panama.

greater than that of birds, which have
long been credited with helping to control damaging insects. This research was
supported in part by a BCI Student
Research Scholarship funded by the U.S.
Forest Service International Programs.
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Prestigious Publications
Editor’s Note: The two research projects reported here, both funded in part by Bat Conservation
International, were published in Science, one of the world’s most prestigious scientific journals. Research
documenting bats’ values and conservation needs seldom appears in general science journals.
Publishing these two papers on a similar topic in the same issue is a rare event – and a measure of the
impact BCI scholarships and grants can have on conservation-relevant bat research.
Margareta Kalka, whose Science article was co-authored by Adam R. Smith and Elisabeth K.V. Kalko,
all of the Smithsonian Tropical Research Institute in Panama, was awarded a BCI Student Research
Scholarship. Kimberly Williams-Guillén, whose co-authors were Ivette Perfecto and John Vandermeer of
the University of Michigan, received a grant from BCI’s North American Bat Conservation Fund.
Also in this issue of BATS is an article by BCI Scholarship recipient Detlev H. Kelm of the Leibniz
Institute for Zoo and Wildlife Research in Berlin, Germany. His research was published in the journal
Conservation Biology.
You can help Bat Conservation International support this kind of vital research around the world.
Please contact development@batcon.org.

This shade-coffee plantation in southern Mexico was part of a study by
Kimberly Williams-Guillén (page 4).The tall trees shield the growing coffee bushes from direct sunlight – and help maintain biodiversity.
CO UR T E S Y O F T O M DI E T S C H

Bat roles in reducing insect damage in the tropics have
been overlooked primarily for two reasons: shortcomings in
traditional methods of analyzing the diets of bats and a
research focus on insectivorous birds without accounting for
the contributions of bats.
Bat diets are typically determined by identifying insect
remains extracted from feces or found beneath roosts. That,
however, systematically underestimates the proportion of softbodied prey, such as caterpillars and immature katydids, that
leave few identifiable remains.
A recent study I conducted with Professor Elisabeth K.V.
Kalko of the University of Ulm, Germany, recorded infrared
video of bat-foraging behavior, documenting that plant-eating
insects account for more than 70 percent of the diet of the
common big-eared bat (Micronycteris microtis) in a tropical
lowland forest in Panama. (This is a gleaning bat that takes its
prey off surfaces, such as leaves.)
More import a n t l y, we showed that almost 50 percent of prey
items, mostly plant-eating insects, would not have been detected by traditional methods of bat-diet analysis. Since that is the
source of most data on bats’ diet, other insectivorous bats pro bably also eat many more insects than previously estimated.
B AT S
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Appreciation for insectivorous bats has also been limited
because most research into the beneficial role of insect predators has focused on birds. This was highlighted by several
recent studies in Panama, which concluded that birds significantly reduce insect damage to plants in natural forests and
cacao plantations. Tree branches were covered with mesh nets
to exclude insect-eating birds while allowing insects to pass
through. Insect densities and damage were compared to that
of uncovered control trees that were fully accessible to birds.
The difference between netted branches and control plants
represents the protective impact of predators.
But because the “exclosures” were left in place both day and
night, the studies actually excluded both birds and bats,
although they attributed all reductions in insect abundance
and damage only to birds.
To correct that shortcoming, I designed an exclosure experiment that distinguishes between the impacts of bats and
birds. I selected 35 sets of three young plants each in a lowland
tropical forest on Barro Colorado Island, Panama. I subjected
each set to three different treatments: nocturnal “bat” exclosures were covered from sunset to sunrise; daytime “bird”
exclosures were covered from sunrise to sunset; and controls
Vo lu me 26 , No . 2

were left uncovered day and night. I also established seven
additional pairs of plants, each with only nocturnal exclosures
and controls. The exclosures were made of PVC frames covered by agricultural netting with holes big enough to allow
access to insects and other arthropods, but not bats and birds.
During the 10-week study, I measured insect abundance
six times during the day and night at 10-day intervals. At the
end of the study period, I assessed insect damage by taking
digital pictures of leaves and examining them with imageanalysis software.
My results in natural forests strongly indicate that bats
reduce insect abundance and damage to tree saplings. Nightnetted plants “without bat protection” had 153 percent more
insects per square meter (10.7 square feet) than control plants
that were exposed to bats. Plants that birds could not reach
had 65 percent more insects than uncovered controls. And
plants without any access to bats suffered more than three
times as much damage as control plants and almost twice that
of plants where only birds were excluded.
To determine whether bats provide similar protective services to a commercially valuable plant, I undertook a six-week
experimental study at an organic cacao farm on the mainland
in Panama’s Bocas del Toro Province. More than 3.5 million
tons of cacao seeds, which are used to produce chocolate, are
harvested each year, primarily in Africa, South America,
Indonesia and Mexico.
I placed caterpillars on “platforms” of cacao leaves attached
by wires to branches. The wires were treated with a sticky substance (called Tanglefoot) to exclude ants and keep the cater-

pillars from escaping.
Two platforms were erected in each of 45 trees, one
exposed to all predators and the other surrounded by mesh
that kept birds and bats away. Half the platforms were loaded
with caterpillars at sunrise and checked each evening to determine how many had been eaten by birds; the others were
loaded at sundown and checked at dawn for bat activity.
Predation rates were more than three times higher at night
than during the day, indicating that bats are more active
predators of caterpillars in cacao farms than birds. My preliminary results document that bats consume cacao-damaging
caterpillars. I hope these preliminary results encourage further
research to quantify the value of insectivorous bats throughout
the tropics.
I discussed my work almost daily with people living in the
study area. Most depend on cacao or plantain farming and considered bats detrimental to their crops and dangerous to themselves. Sh owing them the damage that bats are pre venting may
have begun the process of changing those negative views. My
findings also made their way into the curriculum of an enviro nmental education program being developed by local schools and
the Smithsonian Tropical Re s e a rch Institute in Panama.
With the importance of insect-eating bats in maintaining
forests and cacao plantations now established, it is time for
bats finally to be included in conservation and management
plans for natural and commercial forests of the tropics.
MARGARETA KALKA is affiliated with the Smithsonian
Tropical Research Institute in Panama.

P H OT O S C OU R T E S Y OF MA R GA R E T A K A L K A

Various caterpillars, like this one on a cacao leaf (l e f t), cause extensive damage to many tropical crops. Research by
Margareta Kalka (ri g h t) demonstrates how effectively insect-eating bats prey on such agricultural pests.
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BATS & BIRDS:

A potent team for coffee plantations
C OU R T E S Y OF K I M B E R L Y W I L LI A MS -GU I L L É N

by Kimberly Williams-Guillén

I

n terms of the attention they get from scientists, birds win
over bats hands – well, wings – down. Birds, beloved the world
over, are the subject of countless scientific studies and lavishly
illustrated field guides and the object of international ecotours
throughout the world. Bat lovers, meanwhile, grow accustomed to perplexed and skeptical looks when we explain our
interest in these elegant creatures.
Bats are tough to study and frequently maligned by myths
and misconceptions. Our understanding of their ecology and
behavior is often limited, and, not surprisingly, birds get much
of the credit for the beneficial actions of bats. Consider the
impact of insect-eating bats in reducing insect damage to economically important plants in tropical forests. Birds have long
gotten all the recognition – and the powerful justification for
conservation and protection – while the role of bats has been
largely ignored.
This is partly because it is difficult to directly measure the
impact of bat predation. And that difficulty is exaggerated by
a common misconception that all insectivorous bats hunt by
“aerial hawking,” with insects spotted and tracked by echolocation, then pursued and caught in flight. Many bats are, in
fact, “gleaners:” they perch in an area waiting for cues (like the
sound of a katydid calling or a caterpillar munching a leaf )
that reveal the location of their next meal. Then they swoop
down and snatch the prey from a plant or from the ground.

B AT S
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(Top) Tomes’ sword-nosed bat (L o n chorhina auri t a) is a gleaner
the author found mostly in fo rest fragments and high-shade coffee plantations. (A b ov e) Head field technician Gabriel Domínguez
Martínez re m oves a bat from a mist net.

One method used to directly measure the effects of insectivorous predators involves “exclosures” – fences or cages
placed around a study plant to keep predatory animals away
from it. If insects can enter the exclosure but predators cannot,
the number of insect prey should increase. We can measure the
predator’s impact by comparing this density of insects on similar plants with and without exclosures. Several exclosure studies have shown that when birds cannot reach plants, the num-

Vo lu me 26 , No . 2
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ber of insects increases, as does insect damage to leaves.
But it turns out that all of these studies
share the same weakness: the exclosures
were left in place day and night, so that not
only birds but also bats were excluded from
the plants. Most of the studies nonetheless
attribute the insect reduction primarily to –
you guessed it – birds.
That shortcoming can, howe ver, be
overcome. By leaving exclosures on plants
only during the day, we measure the impact
of birds, while leaving them on at night lets
us document the impact of bats. If we leave
the exclosures in place 24 hours a day, we
Field volunteers (left to right) Julie York,Aniko Zolei and Elissa Olimpi feed a
can learn how the two groups interact.
For the past two years, I have been nectarivorous Commissaris’ nectar bat (Glossophaga commissari s i) diluted fruit juice
before releasing it.
working with a group of ecologists to study
the biodiversity in Finca Irlanda, an organic, shade-coffee plantation in Chiapas in southern Mexico. With partial funding from
BCI’s North American Bat Conservation Fund, I studied bats’ contribution to controlling insects on the plantation. This was
part of a larger study on the effects of coffee agriculture on bats.
As with most shade-coffee plantations, where taller trees are left standing to shade the growing coffee plants, the diversity of
insects and birds was almost as high in our study area as in nearby forest fragments. Bats followed suit: we identified more than
15 species of insect-eating bats, including several foliage gleaners.
(Shade-grown coffee is a traditional, sustainable approach that leaves the tropical forest largely intact by planting coffee
beneath existing trees, where it thrives. Benefits, beyond simply preserving rainforest, include less soil erosion, fewer pesticides
and chemical fertilizers and far more support of the region’s biodiversity.)
Field assistants Gabriel Martínez and Carlos Rosas and I set up bat-versus-bird exclosures around individual coffee plants.
We conducted two eight-week experiments, one in the dry season and one in the wet months.
We monitored the insect populations on 88 coffee plants during the experiments. Each day, we set out before dawn to put exclosures over the no-bird
plants. Every evening, we crisscrossed the plantation again, switching the nets
to the no-bat plants. At two-week intervals, we counted all the insects on each
plant, turning over thousands of leaves to check for bugs.
The hard work paid off and we got two important results: first, we found
that gleaning bats have significant impacts on insects, and second, that healthy
ecosystems need birds and bats.
In both wet and dry seasons, insects were most numerous when they were
protected from both bats and birds. During dry months, the birds had a bigger impact on insects than bats: while there was only a 7 percent increase in
insects when bats alone were excluded, the increase was 30 percent when birds
were banned. This is the time of year when orioles, warblers and other migratory birds head south for the winter, so the density of insect-eating birds skyrockets, as does their consumption of insects.
The results were reversed during the wet season, when bats are more abundant and migratory birds have moved on. Birds still have a big effect, since
insects increased 58 percent without bird predation. However, bats were even
more important, with a whopping 84 percent increase in insects when bats
were not present. Many bats reproduce in the wet season, and pregnant and
lactating bats can double their normal food intake of insects as they produce
milk to feed their pups.
On this coffee plantation, we find two groups of predators, one group feeding by day and the other by night. Preserving this dual-functional richness
CO UR T E S Y O F CA R L OS R O S A S
reduces insect populations and maintains that reduction year-round.
A Central American ye l l owbat (Rhogeessa tumida), tagged with an aluminum wing band, takes
flight after resting on Williams-Guillén’s shoulder.
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KIMBERLY WILLIAMS-GUILLÉN is a post-doctoral fellow at the School of
Natural Resources and Environment, University of Michigan.
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RESTORING LOST
RAINFORESTS

by Detlev H. Kelm

Artificial bat roosts attract
seed-dispersing bats

A Seba's shorttailed bat
approaches a
piper fruit.

© ME R LI N D. T UT T L E , B CI / 0 00 2 4 0 2

V

ast stretches of the world’s rainforests continually fall victim
to logging and agriculture. Bats, by dispersing seeds over wide
areas, often play a crucial role in restoring these denuded landscapes. In hopes of boosting that natural regenerative process,
we installed low-cost artificial roosts to attract bats to cleared
areas in Costa Rica. Not only did bats move quickly into most

C OUR T E S Y O F D E T L E V K E L M

Researchers check seed traps that were erected around artificial
roosts to collect seeds dispersed by flying bats in Costa Rica.The
bats scattered the seeds of more than 60 plant species.
B AT S
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of the roosts, we demonstrated that seed dispersal was significantly enhanced around the artificial homes. And many of the
seeds scattered by bats are of “pioneer plants,” the first to grow
in cleared areas, providing shelter that is essential for other
plants to take root.
In Neotropical forests, up to 90 percent of all canopy trees,
as well as almost all shrubs and understory trees, are adapted
for seed dispersal by animals, primarily fruit-eating bats and
birds. Fruit bats especially are indispensable for dispersing
seeds into open habitats. They frequently cover large distances
while foraging and are more willing than birds to cross open
areas. Bats are also much more likely to defecate in flight,
spreading far more seeds over open areas than birds, which
typically drop theirs beneath perches.
Forests are harvested for timber and cleared for plantations,
small farms and cattle pasture. Tropical soils, however, are
often poorly suited for long-term agriculture, so the cleared
cropland is abandoned fairly quickly. Reforestation is becoming especially critical now to stem global losses of biodiversity
and to preserve the forests’ role as carbon sinks that help slow
climate change.
In some areas, forests are being replanted, but extensive
tree planting is prohibitively expensive. At the same time, natural regeneration, especially seed dispersal, is often hampered
because bats and birds have little incentive to enter deforested
areas with scant food, shelter or protection. I suspected that a
lack of suitable day roosts might be keeping bats out of cleared
Vo lu me 26 , No . 2

areas. Bats in Neotropical lowland rainforests generally roost
in hollows and crevices of large, old-growth trees – prime targets in timber harvests.
In a project financed in part by a Bat Conservation
International Student Research Scholarship, I worked with
Kerstin Wiesner and Otto von Helversen from the University
of Erlangen, Germany, to determine whether artificial roosts
would attract seed-dispersing bats into forest fragments and
patches of vegetation in agricultural areas. In Costa Rica, we
built and installed artificial roosts in small forest remnants and
under clusters of remnant trees amid a matrix of pastures. For
comparison, we also installed the roosts in a protected primary forest in the Atlantic lowlands. Roosts were always installed
in the shade of vegetation to prevent overheating.
The main criteria for our artificial-roost design were that
they be inexpensive, maintenance-free, easy to build and
durable enough to withstand the tropical climate and ubiquitous termites for years. The roosts were designed to approximate the characteristics of large, hollow trees, the preferred
roosts of fruit-eating, understory bat species in low l a n d
rainforests. They were simple boxes,
roughly 61⁄2 feet (2 meters) tall and 2
feet (60 centimeters) wide, and made of
sawd u s t / c o n c rete slabs.
Plastic netting attached to
the ceiling provided a
roosting surface.
We were astonished at
h ow rapidly bats colonized our artificial roosts.
The first bats usually took
up residence within a few
weeks of installation,
sometimes within days,
and colonization was
mostly permanent.
So far, 10 bat species
have colonized the roosts,
five of which are fruit or
nectar feeders. The dominant species is Seba’s
short-tailed bat (Carollia
perspicillata), a common
disperser of pioneer plants
in the Neotropics. Other
frequent occupants of the
roosts are nectar-feeding
long-tongued bats of the
genus Glossophaga, insectivorous common big-

eared bats (Micronycteris microtis) and the frog-eating fringelipped bat (Trachops cirrhosus).
Since the project began in 2000, we have installed 70 artificial roosts of varied designs. Roosts of different materials and
sizes attracted bats, but the sawdust/concrete slabs seem to best
withstand the elements and termites.
To estimate the bats’ impact on seed dispersal, we collected nocturnal seed rain (seeds dropped by flying bats) in traps
– fine nylon mesh stretched across simple wooden frames,
about 10 square feet (1 square meter), that were mounted on
stilts. We placed the seed traps in a grid around roosts and at
control sites away from roosts, then collected seeds and bat
droppings every morning.
Significantly more seeds were dispersed around artificial
roosts than at control sites. The bats dispersed seeds of more
than 60 plant species, and their preferred fruits were those of
pioneer plants, such as pepper and nightshade, which, because
they grow rapidly in open areas, are important for natural
reforestation. Shrubby pioneer vegetation quickly creates shelter and a suitable microclimate for tree seedlings to germinate.
This initial vegetation may also provide shelter and food for
other seed dispersers, including birds, that transport different
seeds into an area.
Meanwhile, nectar-feeding bats that also use the artificial
roosts are responsible for pollinating an estimated 1,000
Neotropical plant species.
We always contacted local landowners before installing
roosts to thoroughly explain the project and the beneficial
roles of bats, which still have an undeservedly bad reputation
in much of Central and South America. We installed all roosts
on privately owned land and encountered widespread acceptance and interest after our explanations.
Our project demonstrated that artificial bat roosts can
attract fruit-eating bats into fragmented forests and increase
seed dispersal around the roosts. Future research is needed to
examine the revegetation process, beginning with seed dispersal by bats, to assess how different plant species germinate and
survive in varied landscapes.
We plan to produce a manual soon so that people unfamiliar with bats will still be able to successfully install our artificial roosts to enhance the restoration of lost forests. Humans
have left deep and often destructive footprints on the rainforest landscapes. We hope these artificial roosts can help in the
long process of erasing some of those footprints.
DETLEV H. KELM, who received a BCI Student Research
Scholarship while at the University of Erlangen-Nuremberg, is
now with the Leibniz Institute for Zoo and Wildlife Research in
Berlin, Germany. This research was published in the journal
Conservation Biology.

This low-cost concrete-and-sawdust artificial roost stands along the edge of a
clearing. Bats cling to the ceiling (i n s e t) of another roost used in the research.

Every year, BCI receives many more outstanding scholarship applications than we have the
resources to fund. You can help us support the training of these promising young scientists and the
vital research they are conducting in bat conservation. Please contact development@batcon.org.
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CLIMATE CHANGE
AND BATS
Vampire bats offer clues to the future
by Shahroukh Mistry
& Arnulfo Moreno-Valdez

Common vampire bats,
such as these roosting in
a Mexican cave, are likely
to expand northward as
temperatures rise.

O

verheated flying foxes, panting and frantically fanning themselves with their
wings, fell from the trees in New South Wales, Australia, six years ago. Up to
3,500 black and grey-headed flying foxes died on the ground beneath their
roosts, victims, researchers believe, of heat waves that pushed temperatures to
108 degrees F (42º C). In this era of looming climate change, such scorching
temperatures are occurring more often. Tragically so: since 1994, more than
30,000 flying foxes have died in New South Wales, apparently because of at
least 19 episodes of extreme heat.
Such sudden and massive mortality is an unusual result of global climate
change, at least so far. Current and likely future impacts are being studied for
many species of wildlife, from frogs to polar bears. As usual, research into the
effects on bats lags behind, although nothing suggests bats will be spared the
impacts of transformed environments.
To begin examining some probable impacts of climate change on bats, we
chose the common vampire (Desmodus rotundus) – an opportunistic species that
is especially sensitive to low temperatures. One of only three bat species that
feed on blood, the common vampire (limited to Mexico, Central and South
America) will probably see its range expand dramatically northward. And it will
bring a number of challenges along with it.
Changes in temperature, especially warming trends, are often associated
with global climate change. The average temperature of the Earth’s surface
increased by less than 2 degrees F (1.1º C) in the past 100 years, but global climate change is projected to increase that average by another 2 to 11 degrees F
(1.1º to 6º C) over the next century.
At least as important as these worldwide averages, however, is a predicted Gray-headed flying foxes fell from trees and died
increase in variability at the climatic extremes. Severe weather events will likely in Australia, appare n t ly because of unusual heat
increase in both frequency and intensity, with potentially grim consequences for waves that are a likely result of climate change.
B AT S
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countless species. As our understanding of these effects increases, so does our ability to predict impacts and try to protect vulnerable species before insurmountable problems occur.
Rising temperatures already have demonstrably changed habitats and distributions
of many animal species, typically by shifting them poleward. Examples include
Edith’s checkerspot butterfly, which
has lost 80 percent of its southern
and low - e l e vation populations in North America,
and the red fox, which
has moved so far
north it now competes with the
A rctic fox. The rufous hummingbird once wintered almost
e xc l u s i vely in Mexico, with
fewer than 30 annual sightings
in the United States from 1900
to 1990. By 1996, there were
1,643 sightings.
European researchers report climate-related changes in the diversity
and composition of bird communities, and migrants and hibernators are
showing clear effects. In many areas of
The range of the common vampire bat (Desmodus rotundus) may
Europe, robins are arriving weeks earlier in
s
pread into Texas and other U.S. states in decades to come.
the spring, while marmots emerge from hibernation more than a month earlier than in the past.
Variations in when plants flower and fruit affects
the timing and availability of resources, as well as the
migratory and reproductive patterns of many fruit- and nectareating bats. Many plants and bats have co-evolved symbiotic relationships, with bats providing pollination and seed-dispersal services as they feed on the plant’s flowers and fruit. So if migrations and blooming cycles fall out of
© ME R LI N D. T UT T L E , B CI / 7 12 5 2 0 1
sync, both plants and pollinators are threatened. This is already
being seen in some birds. Changes in plant resources may also
have an indirect effect on insect-eating bats by altering the timing and abundance of prey.
Only a handful of studies have specifically examined climate
change and bats, and they strongly suggest that bats will be
affected at least as much as other organisms. In Costa Rica, bats
have recently been documented at higher-than-normal elevations, and the wintering range of bats in North America is
expected to keep expanding northward. An analysis of U.S.
national parks suggests that most will see a high turnover of
species because of changing habitats and a reduction of up to
20 percent in the number of mammal species present, with bats
accounting for about a fifth of the lost species.
Changes in temperature may affect hibernation periods and
the availability of suitable hibernacula in the future. Increased
variation in climatic extremes raises the possibility of bats
emerging from hibernation early or at a greater frequency. That
would not only put hibernating bats at risk from depleted energy
stores, but could also affect the birth and survival of pups.
Vampire bats, now found only in Latin America, spend much of
their time on the ground and are adept at running and jumping. Resources, especially insect prey, may be limited or variable durThey are, however, especially sensitive to low temperatures.
ing periods of early arousal from hibernation.
Vol ume 26, No . 2
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It is too early to say whether White-nose Syndrome, the lows remain above this threshold.
recent and dramatic mortality of hibernating bats in the
This strict physiological limitation makes Desmodus an
northeastern United States, is linked to climate change (see excellent model for studying how animals respond to climate
page 12). But a general increase in the incidence of diseases – change. Given suitable habitat and resource availability, the
as changing climate allows pathogens to expand their range species’ northward movement should closely track the 50northward – is a possibility that has been reported in amphib- degree F winter isotherm on weather maps.
ians and other organisms.
Climate-change models predict that average temperatures
Among the most likely future impacts are changes in the are likely to increase by 3 to 5 degrees F (1.7º to 2.8º C) along
range of migratory species, as are already evident with the Texas-Mexico border by 2080 and could rise as much as 7
Nathusius’ pipistrelle (Pipistrellus nathusii), recently recorded degrees F (3.9º C) in parts of Texas. Given this increase in
in Poland for the first time during winter, and eastern red bats average temperatures, winter minimums should also increase,
(L a s i u rus bore a l i s), found farther west than ever in opening new areas of northern Mexico and the southern
Saskatchewan, Canada.
United States to the common vampire bat.
The ranges of many bat species
We are using global climate© M E R L I N D . T U T T LE , B C I / 0 0 0 3 2 1 0
are restricted by the bats’ inability to
change models to study how winter
tolerate certain conditions. The comminimums are likely to change along
mon vampire bat, for example, is
the U.S./Mexico border and have
sharply limited by low temperatures.
built a predictive model to underIt cannot consume enough blood to
stand how the va m p i re bat may
maintain its body temperature when
expand its range. These models allow
the ambient temperature falls below
us to examine temperature changes
50 degrees F (10º C). Studies suggest
over the next 75 years and identify
that the northern and southern limits
locations that are most likely to be
of its range are determined primarily
suitable for these bats.
by the lowest temperatures of winter.
Our initial results suggest that over
Thus the bat’s current distribution in
the next few decades, the 50-degree F
Mexico – from the southern part of
isotherm – and thus the potential disthe country and midway up the Eastern red bats are being reported 185 miles (300 tribution of Desmodus – probably will
coastlines – closely matches those kilometers) f a rther west in Saskatchewan, Canada, expand significantly along the east
areas of Mexico where wintertime apparently because of warming temperatures.
and west coasts of Mexico and into

The Amazing Vampire Bat
ear of vampire bats is one of the biggest threats facing
F
all bats in Central and South America. If global climate
change sends this unloved species northward across the
international border in future decades, conservationists
must be prepared to counter misinformation and provide
effective vampire-control strategies.
Only three of more than 1,100 species of bats are vampires, and only one – the common vampire bat – feeds on
the blood of mammals. The other two feed on birds.
These bats have evolved fascinating adaptations to fit
their unique lifestyle, including altruism that has seldom
been documented in mammals: vampires share regurgitated
blood with hungry, adult roostmates that have failed to find
food. Vampire saliva includes an enzyme that dissolves
blood clots so well that it is has been developed into a drug
to save human stroke victims.
Unfortunately, common vampire bats often feed on the
blood of livestock and occasionally transmit rabies to cattle.
In misguided attempts to eradicate vampire bats, ranchers
and others have often set fires or exploded dynamite in
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caves used by bats – killing thousands, even millions, at a
time. Such tactics usually had little or no impact on vampires
but devastated whole colonies of beneficial bats that reduce
insects and propagate tropical forests.
In 1993, BCI launched a major education campaign,
aimed primarily at veterinarians and cattlemen in Latin
America, that was built around an extraordinarily effective
videotape: Control del Murciélago Vampiro y La Rabia Bovina
(Control of Vampire Bats and Bovine Rabies).
The video, featuring leading experts, explains how to
control vampires without harming beneficial species. It has
been presented on television and at meetings and conferences throughout the vampires’ range from northern Mexico
to Argentina and is now available on DVD from BCI’s online
catalog. Beneficial bats still die in mistaken efforts to
destroy vampires, but the problem is less acute today. Facts
and education are powerful tools.
The common vampire is an amazing creature, despite its
unsavory reputation. It typically is about four inches (10
centimeters) long and weighs less than two ounces (57

Vo lu me 26 , No . 2

the southern tip and Gulf Coast of Texas, possibly including
lower Louisiana. Additionally, disjunct areas of suitable temperature, such as the southern half of Baja California and
Florida and isolated locations in Arizona and California, could
also become potential vampire-bat habitat.
The size of this bat’s range is expected to increase by at least
100,000 square miles (260,000 square kilometers) – a third
larger than its current Mexico range. And as warming extends
to higher elevations, Desmodus likely will occupy almost the
entire southern and coastal regions of Mexico, as well as the
central mountain ranges where it previously did not venture.
Recent anecdotal reports suggest that these bats already
have reached farther north than current models predict. We
suspect the bats may be exploiting microclimatic differences
between ambient and roost temperatures. That is, they are able
to move into areas that have cooler average temperatures by
roosting at specific sites where temperatures remain above
their threshold. We are testing this hypothesis by measuring
wintertime roost temperatures and will calibrate our distribution model based on these data.
Common vampires are also being reported farther north
and at higher elevations of central Mexico than previously
documented. This range expansion likely is aided by increasing habitat fragmentation in Mexico, which is expected to
extend the distribution of opportunistic species such as
Desmodus.
The possible movement of common vampire bats into the
United States would present challenges on many fronts: ecological, commercial, medical and educational. These include
probable impacts on other bat species, the livestock industry

and public health concerns. Perhaps the most important
impact might be increasingly negative views among the public
about all bats; countless beneficial bats are killed throughout
Desmodus’ range in mistaken efforts to eliminate vampire bats.
Understanding how and when these bats might expand into
the United States should give us time to prepare and educate
before problems arrive.
The vampire bats’ response to the changing climate should
also give us hints about how the ranges of some other bats
might be altered. We expect to see changes in the range and
migration timing of some bat species and fear that some
species may be lost. The next few decades will be extremely
challenging for scientists trying to discern critical impacts of
climate change and the rapid alterations in species distributions and interactions that it will cause.
Scientists who study ecological processes, which mostly
occurred gradually over long periods of time, are learning to
deal with the more abrupt changes driven by human activity,
such as clearing the rainforests. This is akin to watching a
movie and trying to examine each individual frame. Climate
change alters all that: the film is stuck on fast forward.
Immense impacts seem to be charging towards us. We need to
identify exactly what is coming and prepare to deal with it.
SHAHROUKH MISTRY is Associate Professor of Biology at
Westminster College in New Wilmington, Pe n n s y l va n i a .
ARNULFO MORENO-VALDEZ is co-director of Ba t
Conservation International’s Borderlands Project along the
U.S./Mexico border and a professor at the Instituto Tecnológico de
Ciudad Victoria.

grams). Unlike most bats, vampires spend much of their time on the ground and are capable of
running and jumping with amazing speed and agility. With their wings folded, they can use their
long, padded thumbs to scamper like four-footed animals.
They generally land on the ground near their prey or on the animal’s back and use their heatsensitive nose pits to find areas on the prey
that have rich concentrations of blood-carrying
capillaries just beneath the skin.
Vampires use their teeth to scoop out a
small, crater-shaped wound. Sleeping animals
are usually unaware they are providing a meal
for a vampire. And common vampire bats do not
suck blood; they lap it up with their tongues.
The clot-busting substance in vampire saliva
flows along the tongue and into the wound.
Without the enzyme, the blood would soon clot
and quit flowing; with it, a vampire can feed on
a wound for up to 30 minutes.

© M E R L I N D. T UT T L E , B CI / 0 0 0 43 0 2

–Robert Locke
The common vampire bat is a remarkable species
that exhibits, among other unusual traits, a rare
altruism. Its diet of blood, however, makes it an
object of fear, often putting other bats at risk.
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SCIENTISTS TARGET
GRAVEST THREAT TO BATS

White-nose Syndrome gets it name from a white
fungus typically seen on the faces of affected bats. It
is unclear if the fungus is a cause of the bat die-offs.

A

select group of scientists, after meeting with colleagues
from government agencies, universities and nonprofit groups,
is recommending a research road map of sorts for attacking
what may be the gravest threat ever faced by bats – a mysterious malady known as White-nose Syndrome.
WNS has killed tens, perhaps hundreds, of thousands of
hibernating bats of at least five species in the northeastern
United States during the past two winters. Mortality rates
exceeding 90 percent have been reported in some hibernation
caves, yet the cause is not known.
Die-offs have been documented at caves and mines in New
York, Vermont, Massachusetts and Connecticut, and several
possible WNS sites recently were reported in Pennsylvania. A
year ago, it was found in just two caves in New York.
If unsolved, this could become an ecological calamity. Bats
consume enormous quantities of night-flying insects, including many of the nation’s leading crop pests. A nursing mother
bat can eat up to her own weight in insects in a single night,
and some nursery colonies include millions of bats.
The goal of the three-day (June 9-11) White-nose
Syndrome Meeting in Albany, New Yo rk, was to identify the
most urgent and promising re s e a rch directions for investigators
and management agencies that are working to identify the cause
(or causes) of this unprecedented bat mort a l i t y. With so much
at stake, organizers hope the results will help limit redundancy
in re s e a rch and suggest the most efficient approaches for solvB AT S
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ing this tragic puzzle before the damage becomes irreparable.
The 27 scientists at the Science Strategy Session concluded
that immediate research should attack three top-priority questions concerning the cause of White-nose Syndrome:
• Why are affected bats starving?
• Are pathogens a direct cause of mortality?
• Are contaminants threatening either the bats or their
food supply?
Most participants suspect that a combination of factors
may be involved in these massive die-offs.
The malady received its name because many affected bats
are found with a dusting of white fungus on their faces,
although the fungus’ role in the die-offs is unclear. An important part of the pathogen research will try to identify the fungus and determine whether it is a cause or result of the bats’
poor condition.
Dead or dying WNS bats typically are emaciated (with little
or none of the stored fat that bats must have to surv i ve months
of winter hibernation) and often dehydrated. This past winter,
large numbers of these bats emerged from hibernation caves
much earlier than normal, and dead bats were found scattered
thickly on the ground near cave entrances.
This spring and summer, scientists have been finding
unusually large numbers of bats with wing injuries, which
apparently were sustained during winter months from either
fungal attack or emerging from hibernation while temperaVo lu me 26 , No . 2

tures were still below freezing.
One affected species, the Indiana myotis (Myotis sod a l i s), is on the U.S. Endangered Species List. Little brown
myotis (M. lucifugus) are hardest hit, while northern myotis (M. septentrionalis), eastern small-footed myotis (M. leibii) and tri-colored bats (Pe r i m yotis subflavus), formerly
eastern pipistrelles, are also confirmed as WNS victims.
Bats are especially hard-pressed to recover from shocks
to their populations, since females of most species bear
just one pup per year. Many bat species migrate long distances between summer foraging grounds and winter
hibernation sites. If WNS is caused by a pathogen, it
could be carried along during migrations.
The emergency meeting was organized by Ba t
Conservation International, Boston University, Cornell
University College of Veterinary Medicine, the New York
Department of Environmental Conservation and the
U.S. Geological Survey, in close collaboration with the
U.S. Fish and Wildlife Service.
On first day, 13 scientists, including specialists in bat
ecology and physiology, pathology, infectious diseases,
toxicology and environmental contaminants, presented
their research findings and offered hypotheses for immediate study. Mo re than 80 participants from two
Canadian and 20 U.S. state and federal agencies, eight
universities and four non-government organizations then
discussed the existing knowledge and pending questions
about the syndrome.
Managers and scientists met separately on the second
day as each group identified what it considers the most
pressing issues for solving White-nose Sy n d rome. They
came together on day three to jointly plan the coordination
and management of critical research effort s .
Some biologists have noted similarities between the bat
die-offs and the “colony collapse disease” that has deva stated honeybee colonies in the United States and Eu ro p e
in recent years. Although no firm evidence links the two,
some suggest mass fatalities among such essential organ-

isms as bees and bats should sound an urgent and bro a d based alarm over our stew a rdship of the environment.
Bat Conservation International organized funding for
meeting facilitation and scientist travel, with leadership
s u p p o rt from the Disney Rapid Response Fund, the National Speleological Society, Anton Schindler (in memory
of his wife, Valerie), the U.S. Army Corps of Engineers and
the U.S. Geological Survey. The New York State De p a rtment of En v i ronmental Conservation and the U.S. Fish
and Wildlife Se rvice also contributed logistical support .
To help us combat this seve re threat to North
America’s bats, please support BCI’s White-nose Syndrome Emergency Response Fund.
© ME R LI N D. T UT T L E , B CI

Scientists from a range of specialties met in A l b a ny, New York, in June
to develop urgent re s e a rch priorities for trying to unravel White-nose
Syndro m e, a dire threat to North American bats.

Help Us Discover What’s Killing America’s Bats
North American bats face a potentially deva stating threat
that scientists do not yet understand. White-nose
S y n d rome, reported among hibernating bats in New York,
Ve rmont, Massach u s etts, Connecticut and possibly
Pe n n s ylvania, has killed up to 90 percent of affe c ted populations at some sites, and whole species may be at ri s k.
The cause is unknown.
To speed ta rgeted research on this crucial problem,
Bat Conservation Inte rnational has established th e
White-nose Syndrome Emergency Response Fund. The
fund will awa rd seed grants of $2,000 to $5,000 so
re s e a rch e rs can initiate re s e a rchwhile larger grant applications are being considered or processed. Applications
must be dire c t ly relevant to identifying the cause or causVol ume 26, No . 2

es of White-nose Syndrome and will be reviewed by a
panel of outside scientists.
BCI already has awa rded two WNS grants. Missouri
Sta te Un i ve rsity is studying possible metabolic abnorm a lities in hibernating bats, while Cornell and Boston unive rsities are jointly studying bat immune systems duri n g
hibernation.
White-nose Syndrome is probably the wo rst threat
ever faced by North American bats. Your support can help
p revent a cata st rophic loss of bats that could cause
irre p a rable damage throughout the environment.
To contribute to the White-nose Syndrome Emergency
Response Fund, please visit:
www.batcon.org/whitenose.
SUMMER 2008
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The Passing of Friends
Bob Wisecarver 1921-2008

“B

at House Bob” Wisecarver was a man who made a difference. He was well into retirement when he discovered a
penchant for bats 15 years ago. After that, his commitment
was unstinting. His unique bat houses are now scattered across
northern California and an artificial “bat cave” built into an
aging dam is home to thousands of bats. More than that,
though, he won friends for bats everywhere he went and
trained many volunteers to carry on his work.
Bob Wisecarver of Walnut Creek, California, died May 29,
2008, at the age of 87. Summing up his conservation efforts
for BATS magazine last year (Fall 2007), he said: “I have a
deep sense of pride in my gut for this whole thing.”
Wisecarver retired years ago after a career in the construction industry; his job, he said, was to devise solutions whenever problems appeared. A lifetime of building things and reveling in nature led to an interest in building birdhouses. Then
in 1993, he came across a copy of BATS magazine with an article about an Oregon organic farmer, Tony Koch, who used bat
houses to attract bats that helped control insect pests. A meeting with Koch “put a fire in my belly,” Wisecarver recalled.
“What really got me going is that you can help solve these

problems without using poisons.”
That’s when he became Bat House Bob. Using mostly scavenged materials, he began building bat houses from plans in
BCI’s Bat House Builder’s Handbook. Soon he was devising his
own designs based on observation, insight and available building materials. He convinced wineries, among other property
owners, to let him erect bat houses near their vineyards. He
was a member of BCI for 15 years and a volunteer research
associate for BCI’s North American Bat House Project for 13.
His showcase was a unique roost built in 1995 into a spillway of the Pardee Dam near Stockton. T h rough years of improvements and tweaking, the artificial roost’s bat colony grew
f rom dozens to hundreds and finally thousands. When
Wisecarver visited last summer, the roost held about 9,500 bats.
Wisecarver had a major impact on bat conservation in
northern California. And, he said last year, “Bats are only half
of what I do. The rest of my free time is spent on habitat
enhancement at our four Open Space Parks in Walnut Creek.
But as the saying goes: All good things must end.”
Bat House Bob Wisecarver wanted to live in a better world.
And he worked to make it so.
Bob Wisecarver (right)
and Ken Castleton
inspect an artificial bat
roost Wisecarver built
inside an enclosed spillway at the East Bay
Municipal Utility
District’s Pardee Dam in
California.
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Benefiting the Bridge Bats
ustin celebrates its beloved colony of bridge bats this
A
summer with its fourth annual BatFest (right), expected
to attract about 40,000 people, and the third annual Bat Run

food, plus an array of bat-centered children’s activities and
educational exhibits. More than 30 bands will perform and, of
course, the bats will fly out from under the bridge for their
n i g h t’s work of eating up to 30,000 pounds of bugs.
Admission to BatFest, produced by Roadway Productions, is
$5. Information: www.roadwayevents.com.

(above) that will send some 1,200 people running along
Austin’s Lady Bird Lake. Both events highlight the 1.5 million
Mexican free-tailed bats that spend each summer beneath the
Congress Avenue Bridge, and both benefit Bat
Conservation International, with its headquar- © J O NA T HA N F R I E DM A N , B CI / 0 0 4 4 0 9 6
ters in Austin.
The 5K Bat Run, along with a 1K Kids Run,
begins at 7 p.m. Sunday, July 13. It winds up at
the downtown bridge, where runners can enjoy
e n t e rtainment and watch the bats’ eve n i n g
emergence. Registration, which includes a very
special T-shirt, is $25 for adults and $10 for
children. The Bat Run is produced by Bat
Conservation International and RunTex. Details: www.batrun5k.com.
BatFest, August 30-31, features about 150
booths set up at the bridge with arts, crafts and

A Bat-friendly Wind Turbine?
ountless bats are being killed around the world in collisions with the spinning blades of
C
wind-energy turbines, and scientists of the BCI-led Bats & Wind Energy Cooperative are
searching for solutions.
A Kentucky firm, Wind Energy Corporation, has designed a new style of turbine that may
prove to be especially friendly to bats. BCI is partnering with the corporation and the Valley
Nature Center in Weslaco, Texas, to test the impact of this design on bats. The partners will evaluate bat and bird fatalities at a site in Weslaco where a prototype turbine will be located.
The monitoring budget for the first year is $18,985, and BCI’s Bats & Wind Energy program
seeks $4,985 to provide matching funds. To support our work on this promising approach to
reducing bat fatalities at wind-energy farms, contact development@batcon.org.
COU R T E S Y OF W I ND E N E R GY CO R P .
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A Ban on Shooting Flying Foxes
tate government’s September ban on all shooting of flying
S
foxes in Queensland, Australia, is “a fabulous outcome for
Australian conservation,” exults Lawrence Pope, president of
Victorian Advocates for Animals.
Fruit growers have been battling flying foxes in Australia
for generations, with shooting as the favored means of control.
Australian conservationists, including BCI Science Advisors
Greg Richards, Bruce Thomson and Leslie S. Hall, struggled
for years to reduce the slaughter. BCI members responded
with a letter-writing campaign that demanded protection.
Finally, in 1999, with populations of grey-headed flying
foxes (Pteropus poliocephalus) in severe decline, the species was
declared “vulnerable” nationally – but with an unfortunate
exception. Special state-issued “Damage Mitigation Permits”
allowed the shooting of flying foxes for crop protection.
But on May 15, 2008, Andrew McNamara, State Minister
for Sustainability, announced: “No further Damage
Mitigation Permits will be granted in Queensland for shooting

flying foxes after 1 September.”
He cited the bats’ important role as plant pollinators and
said that the Animal Welfare Advisory Committee had concluded that shooting flying foxes is inhumane. “Thankfully,”
McNamara said, “the number of permit applications has been
declining in recent years, as growers recognize that the only
secure method of protecting their crops is by netting. I’m
advised the vast majority of growers have moved to netting.”
Fruit growers immediately vowed efforts to overturn the
ban, even as conservation groups promised to seek a similar
ban in New South Wales.
BCI members can once again help protect the flying foxes
of Australia. Humane Society International Australia asks that
supporters email The Hon. Verity Firth, New South Wales
Minister for Climate Change and Environment, and ask that
New South Wales follow the Queensland example and stop
issuing permits for shooting flying foxes. The email address is
office@firth.minister.nsw.gov.au.
© M E R L I N D . TU T T LE , B CI / 3 0 6 4 3 0 4

Australian farmers, blaming flying foxes for damage to fruit trees, have been killing the big bats for generations. Even
after gray-headed flying foxes (i n s e t) were listed as vulnerable, hunting continued under special Damage Mitigation
Permits. N ow Queensland officials say they are ending those permits – and all shooting of flying foxes – in the state.
B AT S
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Bat Conservation
in Jordan
he idea of protecting bats is almost unknown in Jordan. No law
T
or program specifically cites bats and conservation resources are
scarce. At least 24 bat species have been reported in the nation – 31
percent of all mammals. Little is known of their status, although
anecdotal reports suggest alarming
declines in the face of disappearing
habitat due to urbanization and expanding agriculture, growing pesticide use and other threats.
As in many other countries,
much of the problem stems from a
lack of understanding the values of
bats and a history of harmful misinformation.
The Royal Society for Conservation of Nature, a nongovernment
organization charged with conserving wildlife and managing nature
reserves, is working to add bats to Jordan’s young conservation movement. With a BCI Global Grassroots Conservation Fund grant, the
g roup developed materials and conducted a bat-conservation workshop for park rangers, field workers and researchers.
The workshop was organized by the Royal Society’s Zuhair S.
Amr, a Biology Professor at Jordan University of Science and Technology. It was designed to introduce these key personnel to the
nation’s bat diversity, the benefits and conservation needs of bats
and the information on identification and behavior that will help
them monitor bat populations and identify key roosting sites.
The Royal Society hopes to continue its efforts with a bat-education campaign aimed at public schools, a bat-conservation task forc e
of biologists, conservationists and nature enthusiasts and efforts to
expand the legal framew o rk to specifically include bats.
Help BCI’s Global Grassroots Conservation Fund support local bat-cons e rvation projects around the world. Contact development@batcon.org.

BCI Member Snapshots

LZegree and Spider Kedelsky

ongtime BCI Members Joan

recently visited the famous Tolga
Bat Hospital, a rehabilitation center and sanctuary for bats, especially flying foxes, in Atherton,
Australia. “We were talking to
[hospital President] Jenny
Maclean for quite awhile,” Joan
recalls, “when I noticed this
compelling little hand reaching
out from the pouch Jenny had
fashioned from her t-shirt.”

Share a snapshot of your bat activities with fellow members: Send
it to Robert Locke, Bat Conservation In t e rnational, PO Box 162603, Austin,
TX 78716.
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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 De p a rtment of De velopment at
(512) 327-9721 or development@batcon.org.

Bunkers into Bat Roosts
Bunkers and bomb shelte rs along the Jordan River
we re abandoned after the 1994 peace tre a t y
bet ween Jordan and Israel. Biologist Eran Levin of
I s ra e l ’s Tel Aviv Un i versity surveyed a number of
those old bunke rs and discovered that at least 10
bat species we re using many of them as roosts.
Eight of the species are listed as th re a tened in Israel.
Wi th most natural caves disturbed by humans,
ro o sting sites in the Jordan Valley are limited. And
bats are using these bunkers even though th e
m eta l - c ove red walls and ceilings are tough for bats
to cling to .
L evin wants to imp rove the roost potential of th e
bunkers by, among other things, atta ching plastic
n etting that bats can grab easily. Conditions will be
m o n i to red and educational live video prov i d e d
online. Levin re qu e sts a BCI Global Gra s s roots
Conservation Fund grant of $5,000.

Checking Hollow-tree Roosts
BCI biologists and their part n e rs in the southeaste rn United Sta tes are busily assessing conditions in
the incre a s i n g ly ra re large hollow trees that Rafi ne s qu e’s big-eared bats and southeaste rn myot i s
need for roosts.
In addition to monito ring ro o sting bat colonies,
th ey assess old-grow th trees for acceptable ro o sting
conditions. These can be tagged for special prote ction. The assessment team needs laser th e rm o m ete rs ($90 each) that can read temp e ra t u res at th e
top of a hollow and a GPS positioning unit ($200).

Underground Safety Gear
B i o l o g i st Jason Corbett leads BCI’s new Southwe ste rn Subte rranean Pro gram that conserves bats
in caves and mines in the arid South we st. Jason
spends a lot of time underground, assessing mines
and caves to identify imp o rtant bat roosts for endange red lesser long-nosed bats and other species.That
s o m etimes means he finds himself rappelling down
vertical mine shafts or encounte ring underground
p o ckets of toxic air.
Jason has the specialized training for the job, but
still needs some critical safety equipment, including
a self-contained bre a thing apparatus ($2500) and
rappelling ropes and gear ($400).
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