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was planning with this edition of “The
Memo” to share with you a more detailed
look at BCI’s renewed commitment to work-
ing collaboratively around the world, why it

is people who make the differ-
ence for long-lasting bat con-
servation, and how our impact
is greatest when we work to-
gether to conserve the bats we
value so dearly. That, at least,
was my plan before we learned
that Queensland, Australia,
was reinstating the permitted
shooting of flying foxes. 

10,500. That is the num-
ber of flying foxes of four
species that can be legally
killed by fruit growers each
year. The bats that will face
shotguns include the grey-
headed flying fox, whose pop-
ulations collapsed by at least 30 percent from 1989 to 2001.
Unfortunately, there are few mechanisms in place to en-

force the rules for the permitted hunting, and many more
bats will almost certainly be killed. In addition, wounded
bats are all too often left to die slowly. Some are known to
suffer for up to four days before dying. Young bats starve to
death when nursing mothers are killed. The tragic reality is
that thousands more flying foxes will die under this ruling.
The hunting of bats is a serious conservation issue

around the world. As we have previously reported in BATS,
commercial hunting is devastating flying fox colonies in Su-
lawesi, Indonesia. Conservationists in many countries are

working with their governments to establish laws and poli-
cies against such hunting and some countries, such as the
Philippines, have passed laws that ban hunting bats. We
need a firm foundation for protecting bats, and regulations,

while not the ultimate answer, are an essential
part of the solution. 
This is the United Nations-declared Inter-

national Year of the Bat. Prior to this announce-
ment out of Australia, 2012 had been a year of
increasing public awareness and appreciation of
bats and their ecological and economic benefits.
This had been a year of people coming together
to conserve bats, a year when the conservation
of bats had been advanced around the world.
While this unfortunate decision in Queens-

land does not change the great progress that was
made for bat conservation this year, it does
leave an ugly blemish on the world’s Year of the
Bat. We cannot let this pass without doing our
best to reverse the decision. We owe it to the
bats and to our bat-conservation colleagues on

the front lines in Australia. To find out how to make your
voice heard, see “Shotguns & Bats Down Under” on page
14 of this issue of BATS.
BCI will be working with bat-conservation leaders in

Australia and around the world to convince the Queensland
government to revoke this decision and once again ban the
hunting of flying foxes. We will also work with conserva-
tionists, government officials and fruit growers to imple-
ment a viable solution (such as netting) that protects the
fruit orchards from damage caused by the flying foxes with-
out destroying the bats. I believe there is a solution and that,
by working with all parties, we will find it.
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COVER PHOTO: A Hardwicke’s woolly bat roosts inside the deadly “pitcher” of
an insect-eating pitcher plant in Brunei. The plant hides the bat from predators,
while guano helps fertilize the plant. See page 2.
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earching for students … for research on the inter-
actions between woolly bats and pitcher plants in
Brunei.

That notice, posted by Professor Ulmar Grafe at the Univer-
sity of Würzburg in Germany, certainly got our attention.
These are carnivorous plants that consume insects – how
would mammals interact with them? And where is Brunei?
Professor Grafe later explained that he had discovered Hard-
wicke’s woolly bats (Kerivoula hardwickii) regularly roosting in
pitcher plants in Brunei, on the tropical island of Borneo, and
wanted to investigate that relationship. He invited us (two
students) to join his research team. We jumped at the chance.
This peculiar pattern had been mentioned a few years ago

by pitcher-plant researcher Charles Clarke, who wrote: “It is
worth noting that the bats were not trapped by the pitchers.”
So in June 2009, we traveled to Brunei, a small sultanate

with a huge share of primary forests that are home to at least
six species of the Kerivoula genus. These “woolly bats” are gen-
erally small, mostly weighing less than 10 grams (about a third
of an ounce), and occur in Africa, Asia and Australia. Their
echolocation calls are often adapted to foraging in very dense
vegetation, and some Kerivoula bats were known to use unusual

roosts, such as bird nests and furled ginger or banana leaves.
The pitcher plants, of the lethal genus Nepenthes, typically

grow in nutrient-poor soils in waterlogged, peat-swamp forests.
They are vines that reach heights of up to 65 feet (20 meters).
To compensate for the lack of nutrients, such as nitrogen and
phosphate, these plants have developed trapping structures
shaped like pitchers and partly filled with liquid. When insects
or other small arthropods fall into the trap, they drown in the
liquid and are digested by enzymes produced by the plant.
We did not have to search long before we found our first

Hardwicke’s woolly bats roosting in pitchers. To examine their
roosting behavior, we attached miniature radiotracking trans-
mitters to the backs of all captured bats.
Then the adventure began. Using an unwieldy antenna, we

followed each bat for up to 12 days through the dense, swampy
jungle. We were astonished to find that all the woolly bats in
our study area roosted only in Nepenthes hemsleyana pitchers.
We never found them in tree holes, caves or other common bat
roosts. Instead, each bat was settled in, head first, above the di-
gestive fluid in a well-defined region – a girdle-like structure
below which the pitcher tapers significantly. The bats fit so per-
fectly that they don’t even use their feet to hold onto the pitch-
ers’ walls.

S
A Hardwicke’s woolly bat emerges
from its roost in a pitcher plant.

LIVING INSIDE A DEADLY TRAP
Woolly bats use carnivorous pitcher
plants as roosts

LIVING INSIDE A DEADLY TRAP
Woolly bats use carnivorous pitcher
plants as roosts

by Caroline R. Schöner and Michael G. Schöner
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Unlike other Nepenthes species, the digestive fluid inside the
Nepenthes hemsleyana pitchers is limited to the lowest part of
the cone, so the bats never come into contact with it. Normally
these bats roost alone, but some pitchers provide enough space
for a mother with its pup.
While roosting in the pitchers, bats can hardly be seen from

the outside. So pitchers provide a secure roost that helps bats
avoid detection by predators. All things considered, pitcher plants
seem well suited for the bats. But what’s in it for the plant?
Previous studies found that Nepenthes hemsleyana captures

seven times less prey than other, closely related species of pitcher
plants. Perhaps bat feces serves as a kind of fertilizer
that compensates for the lack of nutrients. To test
this hypothesis, we collected tissue samples of plants
that had been occupied by bats and compared their
nitrogen content to pitcher plants that were not
hosts to bats. Laboratory results found that plants
used by bats gained more than 33 percent of their
nitrogen from bat droppings. We now have strong
evidence that the relationship between pitcher
plants and woolly bats demonstrates a mutualism
that benefits both partner species.
During the final week of our first stay in Brunei,

we made an intriguing new discovery: While study-
ing a new area, we found woolly bats roosting in
another pitcher-plant species: Nepenthes bicalcarata.
And bats’ use of this species showed big differences
from the way they use N. hemsleyana.
Woolly bats roost in hemsleyana pitchers only

when they are completely intact. But their use of
bicalcarata pitchers was limited to those that were
wilted or had their bases punctured by little holes.
The explanation is obvious. Undamaged N. bical-
carata pitchers contain so much digestive liquid that
there is very little space for the bats to roost. It is
not yet clear whether these holes are part of the
pitchers’ normal wilting process or if the bats them-
selves modify the pitchers by nibbling the holes.
So, awash with data and new impressions, we

went home to Germany knowing one thing for
sure: We had to come back to Brunei to learn more
about this fascinating connection between woolly
bats and pitcher plants.
Supervised by Gerald Kerth and Ulmar Grafe,

we returned to Brunei in 2011 to continue our re-
search, this time in different peat-swamp forests.
Using harp traps and radiotracking, we discovered
that in some areas, bats roost exclusively in only one
of the two pitcher plant species, while in other lo-
cations, the individuals switch freely between the
two species. 
Now we are trying to determine whether bats

typically prefer one pitcher plant species over an-
other and why they should be so choosy. We also
hope to learn whether Hardwicke’s woolly bats and
N. hemsleyana plants have co-evolutionary adapta-
tions for one another, and exactly what each partner
gains from this relationship – and what price each

pays for it.
Bats and pitcher plants thrive together in unique ways

within Borneo's peat-swamp forests, but they are only a small
part of the wondrous biodiversity that depends on this invalu-
able habitat. A better understanding about how species interact
in these ecosystems is a key to their protection. We can only
protect what we know.

Caroline R. Schöner and Michael G. Schöner are Ph.D. candidates
at the University of Greifswald, Germany. Both are analyzing the
interactions between pitcher plants and woolly bats in Brunei.
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This Hardwicke’s woolly bat clings to a pitcher, which the plant uses to capture
and consume insects. Bats and pitcher plants in Brunei both benefit from the
bat species’ use of such pitchers as roosts.
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step tentatively
along the tiny
ledge above a

chasm that drops off ominously
into the darkness of the cave. But
a narrow beam of light flits confi-
dently through the dark, and a
whispered voice beckons: “Quick!
Climb down here. There are a lot
of bats hibernating in this lower
room!” I am hardly a seasoned
caver, but Jim Kennedy, BCI’s
longtime cave specialist, certainly
is – and it shows.
I climbed slowly and cautiously

down the ledge that February day.
My reward, after three days of
cold, wet and exhausting under-
ground surveys, was the biggest hi-
bernating bat colony we’ve found yet. I’m sweating in the cold
from anticipation and exertion. But the sight revealed by our
roving headlamps was breathtaking: the ceiling of this chamber
was covered with hibernating cave myotis (Myotis velifer), a dense
expanse of brown fur pocked with countless noses, ears and
wrists. This was the largest colony I had ever seen in northwest
Texas. Then, as we began counting bats, I found a special treat

– a white spot in the sea of brown. It’s not every
day you get to see an albino bat!
We were surveying select north Texas caves

for the presence of hibernating bats and for the
dreaded signs of White-nose Syndrome. In four
busy days, we surveyed 10 caves and counted
more than 8,600 bats. Much smaller numbers of
tri-colored bats (Perimyotis subflavus) and
Townsend’s big-eared bats (Corynorhinus
townsendii) share many of the hibernation caves
with cave myotis colonies. Thankfully, we found
no sick or dying bats and no evidence of WNS
or the Geomyces destructans fungus that causes it.
Scientists throughout the American West are

conducting similar surveys, searching for evi-
dence they hope never to find, while nervously
preparing for the potential arrival of this dire
threat that has devastated bat populations in the
East. White-nose Syndrome or the fungus has

now been  confirmed in nine bat species in 21 U.S. states and 4
Canadian provinces. 
Northwest Texas is directly in one of the most likely paths as

WNS expands into the America West, and cave myotis may be
at particular risk. The WNS fungus was reported from cave my-
otis in an Oklahoma cave in 2010, although no sign of  disease
has been identified and the fungus has not been detected since

I

SEARCHING TEXAS CAVES
FOR SIGNS OF WNS

by Mylea Bayless

BCI’s Mylea Bayless squeezes through a
rocky crevice (above), and biologists exit
a North Texas cave (top) during a series
of surveys of cave myotis hibernation
sites. The surveys are part of BCI’s efforts
to prepare for the potential arrival of
WNS in Texas.
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then. Researchers are uncertain how the fungus or the disease
might impact western bat species, which typically form smaller,
more scattered colonies than most cave-hibernating eastern bats.
Also, the Oklahoma cave was home to Mexican free-tailed

bats (Tadarida brasiliensis) as well as cave myotis. The freetails,
which do not hibernate, are likely to be spared the devastation
of WNS. They might, however, be able to transport the fungus
– and this is a very widespread species that migrates 1,000 miles
(1,600 kilometers) or more into Latin America, which is so far
untouched by WNS.
Our team needed to count the bats we were surveying. That

is a surprisingly difficult task, even when the hibernating bats
hang perfectly still on cave walls. They cling together in clusters,
each bat tucked tightly against its neighbors to maximize tem-
perature stability. Counting a small group of, say, 20 to 50 bats
can be accomplished by just looking carefully and quietly with a
flashlight. But things get complicated when you’re faced with
clusters of hundreds or thousands of bats, and even experienced
observers often come up with widely varied counts. We pho-
tographed these large clusters, then checked our initial estimates
by displaying the digital photos on a computer screen and metic-
ulously counting each bat. Still, we are unlikely ever to achieve
100 percent accuracy – you just can’t see the bats hidden behind
their neighbors – but this added step has improved our results.
In this troubling time of White-nose Syndrome, the decision

on whether to enter a hibernation cave is never taken lightly.
We constantly evaluate the trade-off between the need for ac-
curate data and the risk of disturbing the bats, which can cause
individuals to arouse from hibernation and deplete the critical
fat reserves they need to survive the winter. Now we must also
consider the additional risk that simply entering the cave could
inadvertently help spread the WNS fungus. We now spend
hours carefully cleaning and disinfecting our gear to standards
set by the U.S. Fish & Wildlife Service, and we decide not to
enter some caves at all.
Yet just as the threat of WNS raises the risk of entering caves,

it can also greatly increase the need to do so, albeit with great
care and consideration. The number of bats hibernating in a
site and the complexity of their underground environment are
critical in setting priorities for limited conservation dollars. And
in most Western states, information about the locations of bat
hibernacula and their relative importance is very limited.
The risk posed by WNS drives BCI and our partners to

 explore alternatives for counting bats. Remote monitoring
 technologies such as thermal imaging, acoustic monitoring,
 infrared beam-break systems and doppler radar ultimately may
let us survey caves without entering them, but most systems still
need additional testing and development before they will be
available for general use. 
In the meantime, we still have many more questions than an-

A rare albino bat, a cave myotis, is tucked among others of its species in a sprawling cluster of
 hibernating bats in a North Texas cave visited by a team of BCI biologists. 
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swers about Western bat populations and about cave myotis in
Texas, but we are making progress. Cave myotis are colonial, in-
sect-eating bats that usually roost in caves and mines (and occa-
sionally buildings and bridges) throughout the southwestern
United States and Mexico. Some cave myotis colonies are known
to migrate in spring and fall, while others do not. The reasons for
such differences among colonies are not clear.
Biologists are increasingly concerned that these populations

may be declining – well before the potential arrival of WNS –
because many known roosts apparently have been abandoned.
But perhaps they are simply shifting roosts. In Texas, we hope
to find some answers by periodically surveying a rotating inven-
tory of hibernacula each winter. This should also provide an
early warning of the presence of WNS. BCI is working with a
number of partners on similar surveying programs for other bat
species around the West, where the specter of White-nose Syn-
drome is a constant fear.
Walking into one of those great rooms deep underground

sometimes makes me feel insignificant. I become instantly aware
that my whole life is just a fraction of a second compared with
the timeline of this one chamber. The bat colony clinging to the
rocky ceiling has probably been using this room for many of my
lifetimes. The individuals in the colony change, but the colony
itself persists. How many centuries did the bats need to create this
mountain of guano on the cave floor? Bats have been roosting
here so long that they have permanently stained the rock a deep
reddish-brown. I am inspired when I think of this enduring
ecosystem. And I am saddened to think that in a few short
decades, many of these cave rooms filled with bats might sit
empty because of WNS.
We must not let that happen. Throughout North  America,

dedicated bat conservationists and scientists are working tire-
lessly to ensure that these underground rooms will forever be
filled with bats.

MYLEA BAYLESS is Director of Conservation Programs at Bat
Conservation International.

You can help Bat Conservation International and its partners fight
the scourge of White-nose Syndrome and other devastating threats
against bats. Please show your support at www.batcon.org/donate.

Cave myotis roost in a Texas cave. The Geomyces destructans fungus that causes WNS was
 reported from cave myotis in one Oklahoma cave in 2010, but no signs of the devastating disease
have been detected.

BCI cave specialist Jim Kennedy inspects cave myotis for signs of
White-nose Syndrome or the fungus that causes it during a Texas
survey of hibernation sites.
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he few remaining patches of old-growth
tropical dry forest of Nicaragua’s Paso del
Istmo offer enchanting landscapes. Shaded

and cool, they are alive with movement and sound as monkeys,
birds and other creatures cavort among the trees. At night, fire-
flies flicker like stars, creating the illusion of a night sky beneath
the forest canopy. Tree trunks can be massive columns, as wide
as a picnic table, or tall sculptures buttressed with fins at the
base. The hillsides are webbed with narrow paths created over
many years by people, livestock or leaf-cutter ants. 
In contrast, traversing the young forests is often slow, hot

and difficult work. The small trees, shrubs and vines struggling
to refill cleared terrain act as barricades to movement. And in-
hospitable residents such as wasps often make their presence un-
comfortably felt.
The Paso del Istmo is a narrow strip of low mountains sand-

wiched between Lake Nicaragua and the Pacific Ocean. This
isthmus is only 12 miles (19 kilometers) wide, but it is a critical
passageway for wildlife migrating between North and South
America or moving locally among forests of Central America.
And it contains an important tract of tropical dry forest –

one of the most endangered forest ecosystems in the world. This
forest is rapidly being replaced by croplands of beans or rice or
by non-native commercial trees such as teak. Surviving old
growth is often reduced to isolated patches, with dire conse-

quences for forests and wildlife. My colleagues and I came to
Nicaragua to study how forest fragmentation impacts bat com-
munities. That research continues, but we’ve already made some
exciting discoveries. 
I had visited this area previously with Suzanne Hagell, a for-

mer graduate student at Northern Arizona University. Using ge-
netic analysis, she discovered that black-handed spider monkeys
(Ateles geoffroyi) were significantly inbred, largely because of
their limited ability to move among the few large, disconnected
forest patches remaining on this landscape. Bats, however, are
more mobile than monkeys so their genetic diversity may be
less affected by forest fragmentation. 
So instead of collecting DNA as Suzanne did, I “captured”

the bat community using mist nets to intercept bats flying along
forest corridors and bat detectors to capture their echolocation
calls in forest patches of different sizes and levels of isolation.
Bat Conservation International and the Percy Sladen Memorial
Fund helped fund this project and the U.S. Bureau of Land
Management loaned us the Anabat detectors.
We were especially interested in a group of gleaning and car-

nivorous bats of the subfamily Phyllostominae because they pre-
fer mature forest habitat. The Phyllostominae bats are a diverse
lot, ranging from about the mass of a U.S. penny to 100 times
that weight. Their short, broad wings and long legs and tail
membranes make them agile flyers in dense vegetation. Because

T

NICARAGUA: NOW THE LAND
OF 100 BAT SPECIES
NICARAGUA: NOW THE LAND
OF 100 BAT SPECIES

By Carol Chambers

White-throated round-eared bats (Lophostoma silvicolum) roost in termite nests in trees
in Nicaragua’s Paso del Istmo, as they do elsewhere in Central America.
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these forest-dwellers are not usually found in highly disturbed
areas, their presence (or absence) can indicate whether forest
restoration efforts could benefit the bat community. 
I spent December 2011 and January 2012 in the Paso del

Istmo. Paso Pacífico, a Nicaraguan organization run by women
dedicated to restoring and conserving ecosystems of Central
America’s Pacific slope, helped me locate a field station, guides
and landowners willing to collaborate. We set nets across shal-
low streams and rivers and quickly began capturing bats.
Sixteen colleagues and friends from the United States and

Canada helped with the mist-netting. Nicaragua’s premier bat
biologist, Arnulfo Ramón Medina Fitoria, also joined us. He
taught me how to distinguish especially tricky species, such as
those in the genus Carollia, that are identified by the shape and
size of their incisors or color-banding patterns of their fur. 
Biology students Josè Gabriel Martinez Fonseca and Marlon

Francisco Chaves Velasques of the Universidad Nacional
Autónoma de Nicaragua became our acoustic specialists. After
on-site training by Chris Corben, designer of the Anabat, and
Kim Livengood of Titley Electronics, Martinez and Chaves de-
ployed bat detectors, rotating them weekly among more than
100 forest patches from January to May.
You don’t see bats with acoustic monitoring, but you can de-

termine activity levels from the number of calls recorded and
you can often identify species from their calls. Instead of placing
detectors along the stream corridors where we netted, we placed
them in mature forest that ranged from very small (several trees)

up to about four miles (6.4 kilometers) across. We sealed the
Anabats inside plastic bags using PVC elbow joints to cover mi-
crophones and used bungee cords to attach each Anabat to a
tree six and a half feet (2 meters) aboveground.
Three species (none of them Phyllostominae bats), ac-

counted for just over half of all the bats we captured.
The Jamaican fruit bat (Artibeus jamaicensis) appeared most

frequently in our nets. These are vocal, strong and aggressive
animals, and their tendency to flip and entangle themselves in
the nets – plus their very strong bite – made them rather un-
popular captives. 
We found dozens of Seba’s short-tailed bats (Carollia perspic-

illata) roosting in culverts, although these roost generalists also
use hollow trees, logs, caves and buildings. They eat fruits and
flowers of several common “pioneer plants” found in young
forests. 
Common vampire bats (Desmodus rotundus) feed on blood,

primarily from livestock. We captured vampires so full of blood
their mass increased by more than half. That these three were
our most often captured species suggests that altered forest land-
scapes seem to favor generalists that were adapted to human dis-
turbances such as logging and farming. 
Just over 5 percent of almost 1,500 bats that we captured

represented the gleaning and carnivorous subfamily Phyllostom-
inae. We captured some incredible examples of these species,
however, including the woolly false vampire bat (Chrotopterus
auritus). This is not a vampire bat at all but a rare, large animal

This pale-faced bat (above) is the first
of its species to be found in Nicaragua
and raised the nation’s species count
to 100. (Left photo) A colorful Wag-
ner’s mustached bat flies through
tropical dry forest. 
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Woolly false vampire bat
(Chrotopterus auritus)

Fringe-lipped bat
(Trachops cirrhosus)

Wrinkle-faced bat
(Centurio senex)

Common vampire bat
(Desmodus rotundus)

A sampling
of the bats of
Nicaragua

found in mature forests. We also identified white-throated round-eared bats (Lophostoma silvicolum)
and chestnut short-tailed bats (Carollia castanea), neither of which was predicted to occur on the
Pacific side of Nicaragua.
By January 26, just five days before I was due to return to the United States, we had “bagged” 40

of Nicaragua’s 99 known bat species. On our 34th night of netting, we felt that we had thoroughly de-
scribed the bat community in our study area. On this night, our nets across a stream and along forest
paths were snagging dozens of bats per hour and had even added two new species to our count.
Then I removed a large bat from one of our nets. The bat’s wing tips looked bleached white,

and I wondered if the bat had an injury. I took it to the processing table and, to my great surprise,
our field guides showed it to be a pale-faced bat (Phylloderma stenops). And our already-exciting
evening became absolutely thrilling. 
Arnulfo pointed to the goose bumps on his arms. Although he spoke only Spanish and I only

English, I was beginning to understand that this large bat in my hands, with her short brown fur
and long gray wings, was, in fact, the most amazing capture of our two months of mist-netting. In
Fiona Reid’s Mammals of Central America and Southeast Mexico, the range map for this rare, forest-
dwelling species showed only a question mark for Nicaragua. We had established the first record in
the country of the pale-faced bat, a species Arnulfo had been hoping to capture for 11 years. As
 Arnulfo held her gently, we took pictures, documented her white wing tips and a small gland under
her throat, then released her.
That wonderful addition and yet another new capture later that night (the hairy big-eyed bat,

Chiroderma villosum) brought our species count for the project to 44. And it increased the confirmed
number of bat species in Nicaragua to exactly 100. I didn’t even care that during our next – and
last – night of netting, more than 60 percent of our captures were Jamaican fruit-eating bats that
shredded my handling glove.
Our work in Nicaragua is already paying off in several ways. We certainly increased our knowl-

edge of the bats of Nicaragua, and we helped educate people in a number of communities about
the value of their bats. This fall, I will examine our large collection of acoustic data to document
bat-activity levels in forest patches.
Our netting data, meanwhile, show that although we captured more individual bats in disturbed

(logged and farmed) landscapes on the Paso del Istmo than in mature forests, we caught more
species near large patches of mature forest. These fragments of mature forest are helping some bat
species maintain a foothold in this region, but the patches need to be larger and more connected.
The results of our research suggest future strategies for conserving these wonderfully diverse and
useful animals. 

CAROL CHAMBERS is a Professor of Wildlife Ecology at the School of Forestry, Northern Arizona
University in Flagstaff, Arizona.

Arnulfo Medina, one of the leading bat biologists in Nicaragua, worked with the research
team in the Paso del Istmo. Here he weighs a bat captured in a mist net.
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ew Zealand is home to only two bat
species, and they account for 100 percent
of the nation’s native terrestrial mammals.

New Zealand long-tailed bats (Chalinolobus tuberculatus) and
New Zealand lesser short-tailed bats (Mystacina tuberculata) are
found nowhere else on Earth, and both are listed nationally as
threatened, largely because of habitat loss, plus predation by
rats, feral cats and other non-native pests.
My work toward a master’s degree from the University of

Waikato in Hamilton, New Zealand, focused on long-tailed bats
– small (less than a half-ounce [14 grams]) insect-eating bats that
often roost in colonies of 10 to 50 individuals. They typically
roost in cavities of large, old trees. But the old-growth forests that
provide such homes have been disappearing since the arrival of
Europeans 1,000 years ago; such forests now cover less than 14
percent of the country. The IUCN reports that long-tailed bat
populations declined some 30 percent in a decade. 
Supported in part by a BCI Global Grassroots Conservation

Fund grant and a range of partners, I used arrays of automated
bat detectors to assess the presence and activity of long-tailed
bats in and around the city of Hamilton, New Zealand’s fourth-
largest urban area with some 150,000 people. 
Hamilton is a growing city with many proposed land-devel-

opment projects planned, especially for its less-developed south-
ern fringes and rural outskirts. The threats facing these urban

bats are immediate and serious. 
And these conservation challenges are compounded by a

paucity of conclusive information about long-tailed bat popu-
lations in and around Hamilton. Without knowing where the
bats are, little can be done to protect them. A primary objective
of this research was to develop specific recommendations for
the long-term conservation of these bats in Hamilton and, at
least eventually, throughout New Zealand.
Meanwhile, public support is essential for long-term con-

servation, but only an estimated 5 percent of New Zealanders
are even aware that they share their islands with native bats.
Public education about the value of bats and the need to main-
tain old-growth vegetation was and remains a critical part of
our work. Among other efforts, I cofounded (with Environment
Waikato) Project Echo, a multi-organization program to com-
bine community education and involvement with continued
monitoring of bat populations. We are also experimenting with
bat houses, which were not being used in New Zealand.
Bats had previously been confirmed in only two sites in

Hamilton: a rural oak-forest fragment and the Hammond Bush
urban parkland. Both sites are flanked by the Waikato River, New
Zealand’s longest river, which bisects the city. Our initial study,
designed to develop monitoring strategies while learning more
about bat-activity patterns, was limited to those two habitats.
We chose 16 trees in four microhabitats of the forest and

BATS IN THE BACKYARDBATS IN THE BACKYARD

Learning to protect
urban bats in New
Zealand

Learning to protect
urban bats in New
Zealand

Youngsters in Hamilton, New Zealand, enjoy a lesson in bats and
bat houses during this project.

N
by Darren Le Roux
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four in Hammond Bush, then randomly rotated five pairs of
automated bat detectors among the trees. Using ropes and pul-
leys at each selected tree, we set one detector 13 to 23 feet (4 to
7 meters) above the ground and another at 65 to 100 feet (20
to 30 meters). In that first year, we monitored bat activity for a
total of 217 days over a period of 10 months.
We recorded 23,000 echolocation calls. Ninety-four percent

of the passes were classified as search-phase calls (the slow, steady
pulses used to locate prey), while 6 percent were feeding buzzes
(the very rapid hum of bats closing on their prey). 
Based on these and other data, my recommendations for ef-

ficient acoustic monitoring of this species include: monitor bats
from one to three hours after sunset on warm nights during
warmer months; use bat detectors secured at the lower height;
and concentrate on open spaces and/or near artificial and nat-
ural water bodies.
The next step was to apply the recommendations at multiple

urban and rural sites that seemed suitable for New Zealand
long-tailed bats. I suspected bats might well be more widely dis-
tributed around Hamilton than previously thought. The first
such effort confirmed the presence of bats at 8 of 11 monitored
sites. Subsequent surveys with colleagues expanded that number

to 16 habitats used by bats, all of them on the southern
urban/rural fringe of the city.
Distance (or corridor access) to the Waikato River or its

major tributaries proved the most important variable in our
study. Pass rates also fell sharply with increasing proximity to
houses, roads and streetlights. These results confirm the impor-
tance of maintaining and restoring well-connected, less-developed
habitats for urban bats. If New Zealand long-tailed bats are to re-
main within Hamilton City in the face of continuing urban ex-
pansion, critical conservation decisions and their implementation
are absolutely required.
We clearly found that bat roosting and foraging behavior is

more concentrated in rural environments (primarily forest frag-
ments) than within city boundaries. It is important to note that
a failure to detect bats at a specific site does not necessarily mean
that bats are entirely absent or that they will remain absent in
the future. Continued research and monitoring are needed.
Project Echo is one approach to gathering critical informa-

tion on the urban bats. Among other things, the project solicits
reports of bat sightings in the city and loans bat detectors, with-
out charge, to interested residents. The program also works with
citizens to protect standing old and dead trees as habitat for bats
and other wildlife.
During my study, I worked with partners to conduct bat talks

and walks at the Waikato Museum. We are also developing an
education program that can be incorporated into school curricula. 
Meanwhile, we are testing the feasibility of bat houses for

Hamilton’s long-tailed bats. With support from the Hamilton
City Council as well as BCI, we have so far installed 25 bat
boxes of four different designs. These include the BCI-devel-
oped single-chamber bat house, plus some unusual options that
are carved with chain saws out of wood stumps so they retain
such rugged features as split bark.
Unfortunately, no bats have moved in as yet, but we remain

hopeful. One of our major objectives is to have Hamilton resi-
dents inspecting the boxes for occupancy. And already these bat
boxes are proving to be powerful education tools, as many peo-
ple seem fascinated by the construction and installation process.
A recent Bat Fun Day, the first of its kind in New Zealand, saw
more than 100 people turn out to watch the installation of sev-
eral bat boxes and to enjoy “bat biscuits.” 

More New Zealanders
are learning that there are
bats in their backyards – and
that bodes well for the New
Zealand long-tailed bats of
Hamilton.

DARREN LE ROUX
earned his Master of Science
Degree from the University
of Waikato and is now work-
ing toward a Ph.D. at the
Australian National Univer-
sity in Canberra, Australia.

Among bat houses being tested in New Zealand are rough-hewn models carved from
tree stumps with chain saws (left photo). The goal is to increase urban roosting options
for the New Zealand long-tailed bat (right), one of only two native bats in the country. 
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BCI HIGHLIGHTS
Bat Conservation International’s 2011-12 Annual Report is available
as a free download at www.batcon.org/annualreport. Here’s a sampling
of what our programs accomplished in the past year.
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nortH american conservation
ProGrams

W h i t e - n o s e  S y n d r o m e  R e s p o n s e
White-nose Syndrome spread into Alabama and Missouri
this spring and is now killing hibernating bats of seven
species in 19 U.S. states and four Canadian provinces. The
U.S. Fish and Wildlife Service estimates the death toll at 5.7
million to 6.7 million bats.

Katie Gillies, BCI’s Imperiled Species Coordinator, di-
rects our WNS response. Supported by state and federal
grants and generous donations, BCI is able to provide
prompt funding for cutting-edge WNS research. Those re-
search awards totaled $85,594 this past year.

BCI increased its presence on Capitol Hill this year, as
we helped organize a coalition of conservation groups to
urge increased WNS-related funding. We also partnered
with the Western Bat Working Group to analyze years of
data that will help western states prepare for the likely ar-
rival of WNS in the future. BCI also demonstrated that in-
novative acoustic-monitoring techniques can identify
infected sites without entering hibernation caves or mines.

B a t s  a n d  W i n d  E n e r g y
BCI and its partners have demonstrated that bat fatalities
at wind-energy facilities, estimated as high as hundreds of
thousands per year in the United States, can be sharply re-
duced through “curtailment” – shutting down wind tur-
bines on low-wind nights
when bats are migrating. Now
the Bats and Wind Energy
Program is advising several
wind-power companies on
plans to use curtailment
where endangered Indiana
myotis are at risk.

Wind energy, meanwhile, is
spreading rapidly around much of the world. BCI is work-
ing with partners to offer international workshops and
other training opportunities to help agencies and conser-
vationists deal with bats and wind-energy issues.

We s t e r n  S u b t e r r a n e a n
Subterranean Program Coordinator Jason Corbett spent
much of the past year underground, surveying more than
600 caves and abandoned mines around the Western states
for use by bats. More than a fourth of the old mines were
protected, as a result.

But protecting subterranean bats
often takes more than just physical stam-
ina. Considerable patience is required
for unraveling ownership and obtaining
permits and funding. The Apache Chief
Mine, home to Arizona’s largest-known
maternity colony of Townsend’s big-
eared bats, was protected in February
2012 with seven bat-friendly gates. Build-
ing the gates took BCI and its partners
about two weeks. But more than two
years of research and negotiations were
required to begin construction.

Wa t e r  f o r  W i l d l i f e
BCI’s Water for Wildlife Program is working with federal,
state, tribal, and private land managers to analyze bats’
roosting and foraging patterns and identify the most critical
water resources for each area’s diverse wildlife. These,
then, become priority sites for restoration and improve-
ment. The program applied this land-
scape focus to Arizona’s Sky Island
and Mogollon Rim regions, two areas
with exceptional bat diversity. More
than three dozen springs, wetlands,
stock ponds and other water re-
sources were developed to benefit
bats, endangered leopard frogs and
native fish. 

international conservation
ProGrams

We are expanding our commitment to conservation on a global
scale through partnerships that address bat-conservation needs
within Latin America, Sub-Saharan Africa and the Asia-Pacific.

L a t i n  A m e r i c a  &  t h e  C a r i b b e a n
BCI’s collaborative role across Latin America grew dramat-
ically during the past year. We
now have 19 active or com-
pleted projects with varied part-
ners around the region, with
others about to launch. Our en-
hanced impact grows from the
signing in March 2012 of a Mem-
orandum of Understanding with
the Latin American Bat Conser-

©MICHAEL SCHIRMACHER, BCI
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vation Network, known as RELCOM (Red Latinoamericana
para la Conservación de los Murciélagos). The agreement
establishes a cooperative approach through which BCI,
RELCOM and its members (17 nation-based conservation
programs) are working together to identify and resolve key
bat-conservation issues.

A s i a - Pa c i f i c
Dave Waldien, BCI’s Vice President of Operations & Inter-
national Programs (and now Interim Executive Director),
was named to the steering committee of the Southeast

Asian Bat Conservation and Research
Unit (SEABCRU). The committee es-
tablished a five-year plan that sets pri-
orities for the organization’s 11
member nations. Among many other
actions, BCI helped write guidelines
to minimize threats and disturbance
from guano mining. We are also devel-
oping recommendations for “bat
farming” in Cambodia, where farmers

use unique bat houses to attract bats for pest control and
guano, which is harvested for local use or sale as fertilizer.

A f r i c a
Sub-Saharan Africa is a new frontier for
BCI. Our most significant effort on this
continent has been to establish a multi-
national steering committee charged
with planning a conference of bat con-
servationists from throughout Africa.
The gathering is to define and launch
the first African bat-conservation net-
work to jointly identify and address
threats to Africa’s bats. This unprece-
dented meeting is scheduled in Kenya
during February 2013. 

G l o b a l  G r a s s r o o t s  C o n s e r v a t i o n  F u n d
Community involvement is a powerful force for bat con-
servation, and when neighbors are committed to protect-
ing their bats, the impact is often long lasting. That is a
primary goal of the Global Grassroots Conservation Fund.
We award grants averaging just over $2,500 each that
allow local volunteers to deal with local problems (outside
the United States and Canada). Generous donors, coupled
with BCI’s growing commitment to international conserva-
tion, allowed us to provide 14 Global Grassroots grants for
projects in 12 countries this past year. The 2012 conserva-
tion awards totaled a record $39,800. 

eDucation ProGrams
E d u c a t i o n  a n d  O u t r e a c h
Our education effort took a giant leap last year, as BCI
joined one of the world’s largest conservation organiza-
tions – the Association of Zoos and Aquariums (AZA). The
group’s 200-plus member institutions attract 175 million

visitors every year. Education Director
James Eggers forged partnerships with
many AZA institutions and spoke at
the group’s conferences. An AZA Year
of the Bat Team became a powerful
force in spreading our bat-conserva-
tion message during the United Na-
tions’ official celebration of bats. And

AZA’s worldwide bat-education efforts will continue well
beyond the Year of the Bat.

Wo r k s h o p s
BCI’s field-training workshops provide unmatched hands-
on experience in the latest research and conservation
techniques, as well as classroom lectures by leading bat ex-
perts. Since 1991, some 1,800 people from 23 countries
have participated in these sessions. Three workshops, in-
cluding one focused on Advanced Capture Techniques,
were held during May 2012 in Arizona, where 28 partici-
pants captured a total of 369 bats of 16 species. The
echolocation calls of two other species were recorded by
acoustic monitors. This year’s summer schedule also in-
cluded workshops in central Pennsylvania and California’s
Lava Beds National Monument.

B ra c ke n  B a t  C a v e
Watching millions of bats flying out of Bracken Bat Cave is
an unforgettable experience that changes forever how
people think about these flying mammals. To share that ex-
perience with a wider audience, BCI initiated a 2011 test of
public tours in partnership with nearby Natural Bridge
Caverns. The first year’s positive results encouraged us to
explore a full summer schedule of public tours this year.
These public tours will allow
BCI a chance to educate
more people than ever about
the benefits of bats, while
also giving BCI members
more opportunities to enjoy
Bracken. All tours are led by
a BCI staffer and begin with a
presentation about the eco-
logical and economic impor-
tance of bats. We are
carefully monitoring this year’s tours to ensure that they
do not disturb the bats of Bracken Bat Cave.

B C I  S c h o l a r s h i p s
Bat Conservation International awarded 24 Student Re-
search Scholarships this year to support important bat re-
search in 16 countries. The awards ranged from $2,500 to
$5,000. Since 1990, we have awarded 334 scholarships to
projects that improve bat conservation in 62 countries. Be-
sides increasing our knowledge about bats and conserva-
tion, these scholarships are nurturing a new generation of
young scientists, many of whom will lead bat conservation
into the future.
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That old car that’s cluttering up your driveway can help bats.
Just donate it to Bat Conservation International, and we’ll haul it

away from anywhere in the United States, whether it runs or not. The same
goes for trucks, vans, motorcycles, boats and airplanes. BCI gets the proceeds to

help protect bats and their habitats.

Call us toll-free today, at 1-877-BATS-123. We’ll pick up your vehicle, and you’ll receive a receipt
for your tax-deductible donation – plus the satisfaction of helping to make a difference for bats.

Cars for Conservation
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Shotguns & Bats Down Under
The state of Queensland in northeast Aus-tralia “celebrated” the country’s Threat-
ened Species Day on September 7 by
reinstating fruit-growers’ right to kill four
species of flying foxes, including two that
are listed as threatened: the spectacled and
grey-headed flying foxes. Conservation
groups throughout Australia and elsewhere
are urging the state to reconsider – and they
need your help.
Queensland had banned the shooting

of flying foxes four years ago after the state’s
Animal Welfare Advisory Committee ruled
that it was inhumane. Many of these bats
face a slow death after being wounded by
shotgun pellets, and flying fox pups often
die of thirst or starvation after their moth-
ers are shot.
A new state regulation that exempts fly-

ing foxes from humaneness requirements
under the Nature Conservation Act took ef-
fect September 7. Both species are listed as
threatened under Australia’s federal Envi-
ronment Protection and Biodiversity Conservation Act of 1999. 
Under the new regulation, up to 10,500 flying foxes can be

shot legally each year with “Damage Mitigation Permits.” Con-
servationists warn, however, that many more are likely to be shot
illegally and thousands of young bats will also die.
Australian bat experts note that appropriate netting is a more

effective way to protect orchards from bats and birds than shot-
guns.
Bat Conservation International is calling for the immediate

suspension of this shooting regulation and the establishment of a
mitigation fund to help farmers net their orchards, protecting the

fruit and the bats. This is a complex bat-conservation crisis and
BCI is committed to working with Australia’s conservationists,
farmers and government officials to find a long-term solution.
Please let the government of Queensland know that people

around the world are concerned about this tragic decision, which
should be rescinded. Make your voice heard by sending an email
or letter to Andrew Powell, Queensland’s Minister for Environ-
ment and Heritage Protection, at glass.house@-
parliament.qld.gov.au or GPO Box 2454, Brisbane, Queensland
4001, Australia. A sample letter is available at:
www.batcon.org/writeflyingfoxes.

©MERLIN D. TUTTLE, BCI /  0002108

The little red flying fox is one of four species that will be hunted in Australia. 
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“David’s leadership, innovation, willingness to engage the public, vision
and passion for conservation is a model for us all.” That’s how David

Redell was described by Wisconsin Department of Natural Resources Sec-
retary Cathy Stepp last August, when he was awarded the U.S. Fish &
Wildlife Service’s highest conservation honor, the Silver Eagle Award. Re-
dell, the department’s lead bat ecologist and a valued BCI friend and part-
ner, died September 17, 2012, of brain cancer. He was 42.
Redell energized the state agency’s bat-conservation efforts by empha-

sizing the active management of bat populations, the use of citizen scien-
tists for data collection and comprehensive public outreach and education
about bats. Much of his energy in recent years was, of course, aimed at the
scourge of White-nose Syndrome. He is credited with leading efforts to
identify key bat-hibernation sites and to enact regulations to protect them.
A lasting legacy will be the GateKeeper beam-break system – an inno-

vative technique for remotely counting roosting bats without having to
enter and potentially disturb their caves and mines. In addition to im-
proved bat surveys, the system should provide an early warning of the ar-
rival of WNS at hibernation sites. After successful field-testing, it is being
used by BCI and others in at least four states.
Redell began with the infrared technology that’s used in motion detec-

tors and devised paired sets of infrared-beam emitters and receivers that
record each time a bat passes through a beam. The system even determines
whether the beam-breaking bat is entering a cave or leaving it.
“I first met Dave Redell at a bats-and-mines meeting in 2005,” recalls

BCI Interim Executive Director Dave Waldien. “As he was talking about
the development and potential use of the beam-break system, I thought:
‘I am glad there are people in the world smarter than me.’”
Bats, and all of us, have lost a powerful friend.

The Passing of Friends

Dave Redell • 1970-2012

Apply for
a BCI Scholarship

Bat Conservation International has, since 1990, awarded 334
Student Research Scholarships to support bat studies in 62

countries around the world. 
In addition to adding to scientific knowledge of bats, these

scholarships help prepare new generations of scientists to take
bat conservation into the future.
We are now accepting applications for 2013 BCI Scholar-

ships. The deadline for completing online applications is De-
cember 15, 2012.
Students enrolled in degree-granting programs at colleges

and universities in any nation are eligible to apply for scholar-
ships of up to $5,000 each for the 2013-14 academic year. BCI
Scholarships are available to support research that is directly rel-
evant to the conservation of bats and their habitats. 
Qualified research should address at least one of these issues:

answering ecological or behavioral questions that are essential
to conservation or management; resolving an economic prob-
lem that will improve support for conservation; or documenting
key ecological or economic roles of bats.
These scholarships are competitive, and qualified applica-

tions will be judged by a panel of non-BCI bat experts. Awards
are announced in the spring. 
Applications must be completed online at BCI’s website

(www.batcon.org/scholarships). 
U.S. Forest Service International Programs has been an in-

valuable partner since 2005, providing direct support for ap-
proximately 10 Bats in International Forestry scholarships per
year to support bat research in developing countries.
BCI awarded 24 scholarships for projects in 16 countries for

the current academic year.
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Campaigning for Bats
Last March, Mayor Pat Perkins signed a proclamation thatmade the town of Whitby, in Ontario, Canada, the first city
in the world to declare that April 9-15, 2012, would be cele-
brated locally as Bat Awareness and Appreciation Week. That
coincided with the United Nation’s international week of the
same name. It also amply
demonstrated what one dedi-
cated and patient high school
student can accomplish.
Christopher Wait worked

almost a year contacting the
mayor and other city officials
and providing supporting in-
formation about the ecologi-
cal and economic benefits of
Canada’s bats. He also con-
tacted BCI Education Direc-
tor James Eggers for help and
advice.
Christopher says he’s been

intrigued by bats for as long
as he can remember. At about
age 11, he did a school
 project on Silverwing, a best-
selling children’s novel about
bats by Kenneth Oppel.
“That’s when I found the
website of Bat Conservation
International. It’s also when I
started to get a stronger
 appreciation and love for
bats. Unfortunately, not everyone shared this love for bats be-
cause of a lot of bad myths. I was shocked to find that my family
and friends didn’t even like bats! They only warmed up through
my persistence in educating them on bats.”
That same summer, he says, “while I was with my family lis-

tening to a live band at a nearby town, I was delighted to dis-
cover a small colony of bats flying about in the grove behind
the stage. Visiting the area every summer to observe those bats
has become a family tradition. Sadly, over the years I have no-
ticed that there has been a severe decrease in this small bat

colony.”
Meanwhile, Christopher

kept studying up on bats and
by the eleventh grade, he had
become so knowledgeable
that his teacher asked him to
teach the class a lesson on
bats. “What an experience!”
he recalls. “I was surprised at
how much interest the class
had in bats.  I believe all
schools should teach about
the importance of bats.”
Eggers, meanwhile, in-

vited Christopher to attend
a bat workshop at the An-
nual North American Sym-
posium on Bat Research in
Toronto October 29, 2011.
He was especially excited at
the opportunity to speak
with Dr. Brock Fenton, a top
bat biologist, following a lec-
ture in Toronto last June.
Christopher is planning

on a career as a lawyer. But
he says he’ll also study some biology, as well, and “I plan to con-
tinue my community service in teaching people the importance
of bats and about the threat of White-nose Syndrome.” With
friends like Christopher Wait, the bats of North America will
be in good hands in the years to come. 
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Whitby, Ontario, Mayor Pat Perkins and student Christopher Wait
display the city’s proclamation for Bat Appreciation Week.



Millions of Mexican free-tailed bats came spiraling out of BCI’s
Bracken Bat Cave on September 18, and their evening emer-

gence for a night of bug-hunting thrilled an estimated 40,000 people.
That unprecedented audience watched the BatsLIVE webinar from
Bracken Cave – an ambitious internet-based program of distance
learning.
The 93-minute webcast, aimed primarily at environmental edu-

cators for schools, libraries, zoos, nature centers and museums, also
featured live lessons about bats and their conservation by experts from

Bat Conservation Interna-
tional, the U.S. Forest Service,
U.S. Fish & Wildlife Service
and the San Antonio Zoo. 
BCI is also a founding part-

ner, with the Forest Service (the
primary funder) and the Prince
William Network, of the Bat-
sLIVE program. The network is
part of Prince William County
(Virginia) Public Schools and
manages the  BatsLIVE website

(batslive.pwnet.org).
The Bracken webcast is the third in a continuing series conducted

by BatsLIVE: A Distance Learning Adventure. The goal is to “raise
the awareness, understanding and appreciation of bats and the unique
karst and cave ecosystems that many bats rely on.”
The Bracken webcast can be viewed at www.batslive.pwnet.org/we-

bcast/webcast_page_sep18.php

Fifteen-year-old Mercy
Harris of York,
Pennsyl vania,
wanted to
raise public
awareness about
White-nose Syndrome,
which is devastating bat colonies across
eastern North America. So last Halloween, she
went trick-or-treating as a little brown bat and  distributed
BCI’s WNS pamphlets to the homes she visited. “The families were
surprised to receive the information and seemed genuinely inter-
ested,” says her mom, Anne Harris.

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

bci member snapshot 

WISH LISTThe

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

Bat Protection for Cameroon
The Bamenda Highlands of Cameroon are noted for

their biodiversity, but also for their increasing human

inhabitants. Bat populations have been declining there

for decades as forests are lost to pastures and farms,

bat hunting increases and harmful myths lead to perse-

cution. Ngalim Franklin Njaiwo is leading Bats’ Safe

Zone, an ambitious project that hopes to use radio-

based public education as a springboard for restoring

and protecting at least one tract of land for bats.

Njaiwo plans a yearlong series of weekly “Let’s talk

about bats” radio programs with interactive features

and small prizes to explain how people benefit when

bats are conserved. And the team hopes to map a “safe

zone” where 2,000 trees will be planted and human

development will be banned. Bats’ Safe Zone seeks a

Global Grassroots Conservation Fund grant of $1,994.

Managing Bracken Bat Cave
BCI owns and conserves not only Bracken Bat Cave,

but 697 surrounding acres of ruggedly beautiful Hill

Country landscape just outside San Antonio, Texas.

Our recently updated management plan for the site,

summer home to millions of Mexican free-tailed bats,

requires extensive and precise mapping to identify

critical features and habitat that must be protected, as

well as invasive plants that interfere with the ecosys-

tem and need to be removed. To accomplish that, we

must replace our aging GPS unit to ensure that fea-

tures are accurately located.A Garmin GPSMAP 62s

will do the job for $452.98.

Workshop Gear for Southeast Asia
SEABCRU (the Southeast Asian Bat Conservation

 Research Unit) plans a series of four bat-research

workshops as part of its annual meeting in 2013.A

key goal of this multinational network, which includes

BCI, is the training and nurturing of young scientists

and conservationists who will carry its mission into

the future. One of the workshops, in Cambodia, will

focus on flying foxes, which face major threats

throughout the region. Binoculars are required for

studying these bats, and the workshop will need 12 of

them. In a region where research funding is always

limited, workshop graduates will keep the binoculars

for scientific endeavors. Each pair of binoculars costs

about $270, for a total of $3,240.
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