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I was hacking my way through the thick Central Texas brush toward a cave
once favored by a colony of cave myotis when my foot came down very close
to an arm-length metallic tube on the ground. “Don’t touch that!” warned my
guide, Charles Pekins. I paid strict attention: Charles has what’s probably a
unique credential among wildlife biologists – he’s had UXO training. That
stands for unexploded ordinance, so you should listen when he speaks.

Scattered about the rugged landscape were a lot of other strange devices
that I also should not touch. That’s the way it is on a live-fire range where
soldiers train for war with real ammo. Bat conservation involves special chal-
lenges on a military base, but armed-forces installations around the country
are making the effort. And they are scoring some significant successes.

COUR TESY  OF  CHARLES  PEK INS ,  FOR T  HOOD

Among the unique hazards faced by bats on military
posts are huge battle tanks.This one is rumbling
through the U.S.Army’s Fort Hood in Texas.

MILITARY BATS
U.S. armed forces arelooking out for bats

by Jim Kennedy
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The U.S. Department of Defense controls some 13 million
acres (5.25 million hectares) of land in the United States, vast
swatches of it mostly undeveloped and home to a great variety
of wildlife. Protecting animals and habitats becomes a complex
undertaking when the land must also fulfill the military’s train-
ing missions, which can involve such things as 68-ton battle
tanks rumbling across the landscape at 40 miles (64 kilometers)
per hour. It’s even harder when the tanks and troops are firing
live ammo. Civilian bat biologists, including graduates of BCI’s
Bat Conservation and Management Workshops, are learning to
balance the needs of bats and soldiers.

Fort Hood, Texas, is home to the largest armored force in
the U.S. Army. Tanks and other armored vehicles have 337
square miles (873 square kilometers) to race across, with much
of it used for live-fire training. On this cool April day, we
parked our truck in a shallow bomb crater and started out. We
followed an eroded tank track across the hill toward the
entrance to Egypt Cave, which I still couldn’t see. I had no
idea how a bat could see it, either. When we finally reached the
tiny opening, we found it almost totally blocked with a non-
native fern and surrounded by M-16 cartridge casings and
spent smoke grenades. “Not a very bat-friendly site,” I noted.
Charles assured me that several thousand cave myotis (Myotis
velifer) had been using the cave as recently as the 1970s.

We cleared brush and ferns away from the entrance and
slipped into the cool underground. Down the short entrance
passage and around a corner, we discovered what we sought: an
old guano pile beneath a stained ceiling. Bats had obviously
roosted in the cave at one time, but none of the guano was fresh.
Our problem now was to figure out how to manage the cave
better so the bats could return. That’s where Pekins comes in.

Pekins, Wildlife Biologist for Fort Hood, served in the
Army from 1989 to 1995, then earned a degree in conserva-
tion biology from the University of Texas at Austin. He

worked with The Nature Conservancy before joining Fort
Hood ’s Natural Resources Branch in 2003. “My interest in
bats is a fairly new aspect to my life,” Pekins says, but it is a
natural outgrowth of a long interest in caves. One thing “that
galvanized my interest enough to include bats in my profes-
sional career” was attending a BCI Workshop in Arizona.

Now, Pekins says, “everything about bat life, history and
evolution has me fascinated. The more I learn about and study
these creatures, the more I realize
how well they occupy their
niche. I incorporate caves
and bats into landscape-
management decisions at
Fort Hood, which was not
done in the past, and I try
to educate the public about the
benefits and uniqueness of bats.”

Much of his effort has gone into
Shell Mountain Bat Cave, where a
major maternity colony of 10,000 to
12,000 cave myotis gives birth and
raises pups. This is a species of concern
that seems to be declining across its
range in the Southwestern United
States and Mexico. Accurate
population data are hard to
come by, however – a
shortcoming BCI is
working to resolve.
The Shell Mountain
Bat Cave colony on
Fort Hood is an
important pop-
ulation, and

Fort Hood Wildlife Biologist Charles Pekins counts cave myotis emerging through a bat-friendly cupola gate installed over a key
entrance to the Shell Mountain Bat Cave on the post.The gate replaced an earlier version that hampered the bats using the cave.

Thousands of cave myotis, a
species that seems to be in

decline, are under the care of
the U.S.Army at Fort hood.

© J IM KENNEDY,  BCI
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During World War II the U.S. military envisioned launch-
ing flights of armed Mexican free-tailed bats against

Japan. Much more than idle speculation, the bomber-bat
program was developed and tested for more than a year, and
thousands of bats died for the war effort.

The U.S. Army drafted the bats from roosting caves in
Central Texas and from Carlsbad Caverns. The program
called for fitting bats with miniature incendiary bombs and
timers, refrigerating them to induce torpor, then tucking
more than 1,000 of them onto trays inside a collapsible car-

rier that looked like a bomb. Dropped
from a plane, a parachute would

deploy at 1,000 feet (305
meters), the carrier would

drop away and the trays
would separate.

The idea was
that the bats
would rouse from

torpor and fly
into Japanese
homes and
buildings for

shelter. In the
best case, from

a freetail’s point of view, the bat would gnaw through the
string that held the bomb to its chest, then fly safely away.
But with or without the bat, the bomblet would explode into
flames after some brief period of time.

It never seemed to work out that well in tests. Most of
the bomber bats simply couldn’t wake up in time to take
flight and were killed when they hit the ground. Nearly all
the others flew away, disappearing into the countryside with
their dummy bombs. When fully awake, however, they
seemed to fly at least short distances when armed with 0.6
ounce (17 grams) of a napalm-like substance.

At an air base, some bats armed with live explosives
apparently escaped through an open door at one point,
starting fires in a hangar and a general’s car. Enthusiasm for
bomber bats waned in the Army.

The bats and their program (renamed Project X-Ray)
were transferred to the Navy in October 1943, and eventu-
ally to the Marine Corps, whose bat-flight tests produced a
number of impressive fires. Nonetheless, the project was
canceled in 1944.

Much more information and documentation about this mili-
tary project is available in Bat Bomb, World War II’s Other
Secret Weapon by Jack Couffer,  and “The Bat Bombers,” by
C.V. Glines, in the October 1990 issue of Air Force Magazine,
on which this article was largely based.

BATS GO TO WAR – ALMOST

one that apparently has declined sig-
nificantly since the 1980s.

The cave entrance was cleared in
1995, when an A-frame tent gate was
installed for use by bats. That gate
was woefully inadequate – and dan-
gerous – to emerging bats. In 2004,
it was replaced with a larger, appro-
priately designed cupola-style gate
that increased the bats’ exit space by
900 percent. Although it allows
much faster and safer emergences,
the gate seems to have had no impact
yet on the size of the colony.
Temperature and humidity condi-
tions within the cave-roosting area
are being monitored.

The cave, unfortunately, is within
an area of mesas and valleys needed by
armor and infantry units for develop-
ing and training in war-fighting tac-
tics. It is not, however, used for live-fire exercises. To protect the
cave colony from excessive noise, Pekins’ team diverted the
main access route into the area, creating a new route around the
cave. Large rocks and brush piles now keep traffic at least 280
feet (85 meters) from the bats. They also built a rock barrier, 33
feet (10 meters) across, around the cupola gate. The idea is to

ensure that military units still have access to the general area,
while the bats are protected by “natural” barriers.

Among the more than 200 known caves on Fort Hood are
two others – Egypt and Tippit – that apparently once gave
refuge to thousands of cave myotis. Although it is uncertain
why bats first abandoned these caves, the entrances to both

A team from The Nature Conservancy clears brush that had blocked the entrance to Fort
Hood’s Tippit Cave, which was once used by cave myotis.The entrance is near the tree
stumps in the bottom-right corner of the photo.
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Few soldiers stationed at Fort Huachuca suspect that, in
addition to intelligence training, signal activities and

electronics testing, the southern Arizona post’s mission
includes protecting endangered lesser long-nosed bats and
thousands of acres rich in their favorite food. That mission,
it seems, is being accomplished: A survey found just one of

the bats (Leptonycteris yerbabuenae) in 1995. Last year’s
count came to about 14,000.

Located at the base of the Huachuca Mountains just 15
miles north of Mexico and 75 miles southeast of Tucson,
Arizona, Fort Huachuca is home to the U.S. Army Intelligence
Center and other units, as well as to the lesser long-nosed

bat and an arid landscape rich in the
agave plants on which it feeds. The
fort’s conservation effort is a collab-
orative that encompasses its environ-
mental staff and military police, plus
outside experts.

The U.S. Fish and Wildlife Service
listed the lesser long-nosed bat as
endangered in 1988, following a
decline blamed mostly on disappear-
ing habitat and roost disturbance.
The bats feed on night-blooming
cacti, including saguaro and organ
pipe, and many species of agave. One
of only three U.S. bat species that
feed exclusively on nectar and fruit,
the lesser long-nosed bat is a vital
pollinator and seed-disperser for
desert plants.

Lesser long-nosed bats are found
in southern Arizona and southwest-
ern New Mexico and range deep into
Mexico. The U.S. populations winter
in Mexico, then follow a “nectar trail”
of flowering desert plants northward
in spring and early summer.
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were blocked by trees and shrubs. The fort’s Natural Resources
Branch cleared all woody vegetation within 25 feet (7.5
meters) of each entrance. Pekins is monitoring temperature
conditions within the caves, as well as checking for returning
bats. “By having these abandoned caves suitable for and avail-
able to bats, we hope to increase our population and have
‘back-up’ roosts should disaster befall the Shell Mountain Bat
Cave colony,” Pekins said.

Another workshop graduate, Conservation Biologist John
Lamb, is working on conservation efforts at Arnold Air Force
Base in Tennessee. Endangered gray myotis (Myotis grisescens)
roost during the summer in the Woods Reservoir Dam at the
Air Force base.

The dam is important to Arnold AFB’s military mission
because the reservoir provides cooling water for its aerospace
testing facilities. The bats find snug roosts in expansion joints
in the dam’s ceiling. Lamb’s Conservation Department works
with base civil engineers to schedule routine inspections and
maintenance after the bats have left for the winter. “Guano
guards” protect machinery beneath the roosting space.

The maternity colony at the dam, however, has been
declining since monitoring began in 1998, falling from an
estimated 18,300 bats to 6,100 in 2005, according to Lamb’s
latest annual report. The physical environment of the dam is
unchanged, and the reason for the decline is unclear. But
radio-tracking data and the presence of gray myotis foraging in

ENDANGERED BATS THRIVE
AT FORT HUACHUCA
by Grant Nulle

Lesser long-nosed bats settle into a night roost with pollen covering their faces. The popula-
tion of these endangered bats is increasing dramatically at the Army’s Fort Huachuca post.

Continued on page 6
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This is a particularly endearing creature, says Ronnie Sidner, a
research associate and adjunct instructor in the Department of
Ecology and Evolutionary Biology at the University of Arizona.
“The fur is soft and smooth, and they look adorably inquisitive
because of their big brown eyes,” she said.

Since roughly 10 percent of the fort’s 70,000 acres are stud-
ded with agave, it seemed likely the endangered bat would visit the
base, but almost no historical data were available. In 1990, the fort
utilized part of a Department of Defense contract with an environ-
mental consulting firm in Tucson to locate, monitor, count and pro-
tect bats. Sidner, a bat biologist, was charged with determining
when, where and how many bats are present.

For the first five years, no lesser long-nosed bats were recorded,
and only one was spotted in 1995. By 2000, however, 3,180 bats
were counted. By 2005, the total had reached about 14,000,
Sidner said.

Fort Huachuca contains three known lesser long-nosed bat
roosts – two caves used as day roosts and one as a night roost. To
conduct her census, Sidner stands just outside the roost entrances
with infrared lights and night-vision gear. Bats are recorded on
video, then Sidner goes frame-by-frame counting the bats present.

The lesser long-nosed bat is but one of 11 species documented
on the post, and Fort Huachuca has implemented a variety of steps
to protect their roosts, minimize disturbances and ensure a healthy
population of both agave and lesser long-nosed bats, said Wildlife

Sgt.1st Class Rodrigo Fernandez, a game warden with the Fort
Huachuca Military Police, helps protect lesser long-nosed bats
within a protected natural area.
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Lesser long-nosed bats are critical pollinators of many
desert plants. This one’ is feeding on the fruit of a
saguaro cactus. 
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areas throughout the base suggest many of the bats may have
moved to more suitable roost sites in the region, probably a
result of increased protection of Tennessee caves.

Lamb said a radiotelemetry study in 2004 indicated that
gray myotis captured while foraging on the base were not
roosting in the dam, and no caves exist on the base. To deter-
mine the roost sites and their links to foraging habitat on base,
Arnold AFB’s Conservation Department initiated a long-term
banding project, both at Arnold and at three gray myotis caves
within 15.5 miles (25 kilometers) of the base.

More than 800 gray myotis have so far been banded in the
two years this project has been active. “Two
of our bats were recaptured by other
researchers,” Lamb said. “One had traveled
45 miles (72 kilometers), but stayed in
Tennessee, and the other traveled 110 miles
(177 kilometers) into Kentucky.

“These findings reinforce the need for
partnerships when attempting to conserve
far-ranging species like the gray myotis,” he
said. “Arnold AFB demonstrated its com-
mitment to partnerships and bat conserva-
tion by initiating the formation of the
Tennessee Bat Working Group.”

Bat-conservation projects large and
small are being undertaken at a number of
military bases around the country. Camp
Shelby in Mississippi not only allowed bats
to move into some abandoned bunkers, but
installed bat-friendly gates to protect them.
Bases in Arkansas, California and elsewhere
coupled bat-house installations with

humane exclusions from base buildings. The National
Military Fish & Wildlife Association includes an active Bat
Working Group, and the U.S. Army Corps of Engineers’
Environmental Laboratory has conducted bat-population sur-
veys on at least five military installations and helped set up
sampling programs and conservation-management plans at
many others.

Bats are well on their way to finding a home with the mil-
itary.

Jim Kennedy is BCI’s Cave Resources Specialist.

Biologist Dawn Daw of the Fort Huachuca Environmental and
Natural Resources Division. The fort’s conservation investment
since 2000 totals $155,200.

During the months that lesser long-nosed bats are in the vicinity,
the three roost caves and access roads are closed. The caves are sur-
rounded by fences and observed by solar-powered surveillance cam-
eras, Daw said.

The bats’ foraging ranges are protected as Agave Management
Areas, where off-road vehicles are banned. Prescribed burns are metic-
ulously planned to protect the roosts and agave.

The 18th Military Police Detachment’s Customs/Game Warden
section uses Humvees and all-terrain vehicles to patrol the critical
areas, and no disturbances have been reported.

“I am very proud to be a part of the Army’s program to protect
lesser long-nosed bats, their roosts and food plants on Fort
Huachuca,” Sidner said. “The Army has taken the suggestions of
field biologists, who knew what needed to be done, and did it.”

GRANT NULLE is a Media Relations Specialist at the U.S. Army
Intelligence Center and Fort Huachuca in Arizona.

Biologist Ronnie Sidner, shown at the entrance to a
roosting cave, studies lesser long-nosed bats at the U.S.
Army’s Fort Huachuca in Arizona.

Endangered gray myotis such as this one have for years been the subject of an aggres-
sive conservation program at Arnold Air Force Base in Tennessee.

Continued from page 4
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Take a few hundred youngsters, stir in some unsuspected facts
and, for spice, toss in a colorful video in their own language,
then add some paper and colored pencils. Top it off with a few
prizes, and you’ve got a hard-to-beat recipe for bat conservation.

Two organizations in Madagascar found that teacher train-
ing in “Bats and the Environment,” coupled with visits to
remote schools and a popular bat-poster contest, magnified
their message well beyond children. Parents, officials and whole
villages were drawn into their efforts to protect the Madagascar

flying fox (Pteropus rufus). Our efforts were funded in part by a
grant from Bat Conservation International’s Global Grassroots
Conservation Fund. A team of enthusiastic and dedicated
Malagasy bat workers made it all possible.

The project was undertaken as a collaboration of a nation-
al bat-conservation organization (Madagasikara Voakajy) and
a local flying-fox conservation group (Arongam-pahiny
Culture, Communication and Environment, or ACCE). The
Madagascar flying fox is a rapidly declining species that is

hunted for food and plagued by habitat losses to slash-
and-burn agriculture.

We focused our efforts on 17 grade schools in the
Alaotra-Mangoro Region of eastern Madagascar. The
area features a rare intact belt of rain forest between two
national parks and flying-fox colonies that are vital to
the health of the island’s fragmented rain forests because
of the seeds they disperse. Protecting these colonies will
pay real dividends for the region’s remaining rain forests.

The three-day “Bats and the Environment” educa-
tion workshop drew 65 people, including 44 teachers
who traveled an average of 75 miles (120 kilometers)
for the training. We provided materials and explained
the unsuspected diversity of Madagascar’s bats, their
importance to the region and nation, and the threats
facing them. We especially stressed that protecting fly-
ing foxes is a critical part of maintaining and regenerat-
ing the forests on which they depend.

During the workshops, we planned the poster com-
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PAPER, PENCILS & FLYING FOXES
A poster contest
pays off
in Madagascar
by Richard K.B. Jenkins

Schoolchildren in Madagascar (top) colorfully display what they learned
about bats for a popular poster contest. Here’s the winning entry,
drawn by Fanjanirina Lydia.
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petition as an effective way for teachers to incorporate their
new knowledge about bats into their classrooms. A few
weeks later, ACCE teams on motorcycles visited the 17
schools to talk with the children.

The good news: The youngsters were clearly intrigued by
what they were learning about bats, and many reported that
their parents were also very interested in their stories about
the bats. Each class was given 20 sets of colored pencils and
entry forms for the poster contest.

The bad news: Although the communities were near
large flying-fox populations, many children were unfamiliar
with the animals and had a hard time drawing them. So we
returned to the schools a month later, this time in rented
four-wheel-drive vehicles, with a TV set, power supply and
our bat-conservation video in the Malagasy language.

The video was a big hit, especially since the schools have
no electricity and the children rarely see films. In addition to
1,034 students and 39 teachers, a total of 1,319 parents and
others showed up to watch the video. After the film, the chil-
dren were charged up and ready to work on their posters.
Teachers chose the 10 best posters from each class, for a total

of 220, and judges from
seven organizations select-
ed the winners on the
basis of concept, message and artistic merit.

The top five student posters were incorporated into a professionally
produced poster that was printed and distributed to schools. Nine winners,
along with five teachers, received their awards at a regional World
Environment Day celebration attended by the mayor and a Member of
Parliament. The posters demonstrated that many of the children understood and
remembered our bat-conservation messages.

At a subsequent meeting between ACCE and government authorities from 12 dis-
tricts, the mayors agreed, in principle, to a dina for sustainable manage-
ment of the remaining forest fragments and protection of the flying
foxes. A dina is a traditional social contract in Madagascar that typically
is more effective than national legislation in rural settings. The condi-
tions are established and policed locally.

This is important in an area where flying foxes not only are classified
as game and widely hunted, but where national laws on hunting seasons
and quotas are difficult to enforce. ACCE drew on local pride, as well as
scientific facts, to broker the agreement, since most bat hunters in the
region are visitors from other areas.

Bat conservation is a new concept in Madagascar. Our initial efforts
have been impressive, and have the potential to provide hope to other
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After training teachers to take bat education into their class-
rooms, the Madagascar flying-fox conservation project sponsored
a poster contest at 17 grade schools.

You can help Dr. Jenkins’ tireless efforts to bring bat conservation to
Madagascar by supporting BCI’s Global Grassroots Conservation
Fund. Please contact our Department of Development at
(512) 327-9721 or development@batcon.org.
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parts of Madagascar where local communities
seek to conserve fruit bats.

Since the 2004 education project, we have
been invited by the Ministry of Education’s
Environmental Education Department to
develop, test and produce booklets on bat con-
servation for Malagasy primary schools. Tar-
geted for three levels (4-7 years, 7-10 years and
10+ years of age), these books will enable teach-
ers to incorporate bat conservation into their
curriculum. The booklets already are being
tested in 20 primary schools in eastern Mada-
gascar, including nine that participated in the
2004 Grassroots project.

Our education efforts operate in tandem
with conservation-science projects because we
need to provide information on habitat use and
roost occupancy. In 2003, the Malagasy
President, Marc Ravalomanana, pledged at the
World Parks Congress to triple the size of
Madagascar’s protected areas. This project,
known as the Durban Vision, represents a real opportunity to
include fruit bats in newly protected areas and is especially
important since few Madagascar flying fox roosts are located
within the existing network of reserves and parks.

We see this project as a useful template for other regions of
Madagascar with similar conservation problems. And much

more education and training is needed to build on our initial
success in Alaotra-Mangoro.

RICHARD K.B. JENKINS, Ph.D., of the University of Aberdeen
School of Biological Sciences in the United Kingdom, is director
of Madagasikara Voakajy in Madagascar.

Community residents and leaders gathered at a roosting site used by a colony
of Madagascar flying foxes to discuss protecting the bats, which are routinely
hunted for food. Such meetings led to local decisions for managing the habitat.

A sampling of bat-conservation posters demonstrates the enthusiasm that the project produced
in hundreds of youngsters in Madagascar.

COUR TESY  OF  R ICHARD JENKINS



When thousands – or millions – of bats gather in a cave
or mine, figuring out how many are in there can be a daunt-
ing challenge. But accurate counts are critical in determining
the status of bat populations, especially endangered species
such as the Mexican long-nosed bat. Now, however, improv-
ing technology for thermal imaging and computer visualiza-
tion holds the promise of more accurate surveys, with less dis-
turbance of roosting bats.

Biologists Thomas H. Kunz (a member of BCI’s Scientific
Advisory Board) and Nickolay Hristov of Boston University
and I documented the value of using infrared thermal imaging
to count Mexican long-nosed bats (Leptonycteris nivalis) emerg-
ing after sunset from Emory Cave in Big Bend National Park
in West Texas. The project was funded in part by BCI’s North
American Bat Conservation Fund and the National Science
Foundation and undertaken with the cooperation of the
national park and Resource Manager Raymond Skiles.

In the traditional bat-counting method, in use for decades,
you enter the roost and count the bats in a manageable space (a
square foot or a square meter, usually), then measure or esti-
mate the total area where bats are roosting. A rough total is
obtained by multiplying square feet of roosting space by the
number of bats per square foot. The accuracy of this method
depends heavily on the experience of the counter and on a rel-
atively discrete roosting area. Such estimates can sometimes
vary widely.

Mexican long-nosed bats are listed as endangered in
Mexico and also in their narrow range in the Southwestern
United States. A colony of nectar-eating bats, which migrates
north from Mexico in the spring, spends summers at Emory

Volume 25,  No.  2B AT S S U M M E R  2 0 0 610

HIGH-TECH BAT COUNTS
Tapping the promise
of thermal imaging

by Loren K. Ammerman

Thermal images, such as these taken as bats emerge from Emory
Cave, are monochrome depictions of temperature variations (top).
Temperature-coded colors can be added to assist in analysis. CO
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Cave in the Chisos Mountains. Their num-
bers fluctuate throughout their residence,
apparently in response to the flowering of
agaves, their primary source of nectar.

These bats are critical pollinators of
agaves and many cacti in the arid region, but
they are reportedly in decline. Reliable pop-
ulation data throughout their range are not
available, however.

Traditional roost counts have been con-
ducted at Emory Cave once a year for most
years since 1988. Estimates range from zero
in 1994 and 2002 to 6,630 in 1988.
Researchers recently discovered that the
cave’s Mexican long-nosed bats can disap-
pear from their main roosting area, retreat-
ing into inaccessible chambers where they
cannot be seen and counted.

Trying to count bats as they emerge at
dusk proved unreliable because of low light,
heavy vegetation and the tendency of many
bats to circle in the entrance or move in and
out of the cave. The counts are further com-
plicated because fringed myotis (Myotis
thysanodes) and Townsend’s big-eared bats
(Corynorhinus townsendii) also use the cave
in low numbers. Accurate counts are, nonethe-

less, critical for the conservation of
Mexican long-nosed bats. So we
turned to thermal imaging. These
cameras detect heat from the bats’
bodies, so ambient light is not
needed. Kunz and his team are
also using thermal-imaging tech-
nology to census Mexican free-
tailed bats (Tadarida brasiliensis)
emerging from caves in south-cen-
tral Texas and New Mexico.

In summer 2005, we recorded
the emergence of bats at Emory
Cave for 1 to 11⁄2 hours on each of
six nights (June 4 and 5, July 4 and
5, and August 4 and 5) with an
infrared thermal camera. Primary
participants included Tom Kunz,
Nick Hristov, Molly McDonough
and me. The tripod-mounted,
FLIR S-60 infrared thermal cam-
era was placed just inside the
opening to record bats passing
from right to left to exit the cave.
The video was saved on the hard
drive of a laptop computer.

The recordings were played
back on a computer and the bats
were manually – and laboriously –
counted with the assistance of
biologist Michael Dixon of

Graduate student Molly McDonough checks a thermal-imaging camera that will
record bats leaving Emory Cave, while the author, Loren Ammerman, looks on.The
camera records temperature variations to produce images in the darkness.
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Mexican long-nosed bats are listed as endangered throughout their range in Mexico and a
narrow sliver of the U.S. Southwest.The colony at Emory Cave in Big Bend National Park
migrates north from Mexico in the spring and spends summers at the West Texas site.
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Angelo State University in San Angelo, Texas. We counted the
number of bats leaving the cave each second, as well as the
number entering it. The emergence rate is the number of bats
leaving per minute, while the net number of bats per minute
was obtained by subtracting the number entering from the
number leaving. Our “net number” was 372 and 434 bats in
June; 3,517 and 3,385 in July; and 853 and 642 in August. 

Surface-area counts on July 6 and August 6, on the morning
after a filmed emergence, used two bat-density estimates to
cover a range of published densities: 62 bats per square foot and
152 bats per square foot. The July count estimated 930 bats
with the low-density estimate and 2,250 with the larger num-
ber. Both are significantly lower than the video count.

On August 6, although we could hear hundreds of bats
returning around sunrise, we found none in the main roost.
We could, however, hear chattering noises beneath us, so we
assume they moved into deeper passageways. The surface

count that day was zero.
We discovered that the ther-

mal recordings allowed us to

distinguish Mexican long-nosed bats, with a diamond- or T-
shaped image, from other species in the cave. We determined
that Mexican long-nosed bats accounted for at least 210 of
853 bats emerging August 4. If the number of fringed myotis
and Townsend’s big-eared bats was approximately the same in
July, when long-nosed bats were at their peak, there were at
least 2,472 to 2,874 Mexican long-nosed bats in Emory Cave.

Our work in West Texas strongly suggests that infrared ther-
mal imaging offers a more accurate and reliable means of esti-
mating colony size than had been available previously. It pro-
vides a high-resolution, permanent record of the emergence,
does not disturb the bats and is less susceptible to human error.
It is, however, more expensive and time-consuming than
traditional methods, and the results cannot now be directly
compared to previous census data. Nonetheless, this is a tech-
nology worth exploring, especially as work continues on the
recovery of the Mexican long-nosed bat.

LOREN K. AMMERMAN is an Assistant Professor of Biology at
Angelo State University in San Angelo, Texas.

BCI’s North American Bat Conservation Fund supports vital research and conservation
efforts throughout the United States, Canada and Mexico. Help us keep advancing our
understanding of bats, their needs and their immense values to economies and ecosys-
tems. To contribute to the North American Bat Conservation Fund, please contact BCI’s
Development Department at (512) 327-9721 or development@batcon.org.
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Members of the research team (above) prepare thermal-imaging equipment and other gear at the
entrance to Emory Cave before the bats’ evening emergence. Nick Hristov (bottom left) sets up a
thermal camera and recording device at one of two monitoring sites at the cave.
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Atiny bat from Siberia set a new world record: The male Brandt’s
myotis is the oldest bat – and the oldest small mammal – ever document-
ed. He has lived at least 41 years in the wild, a “really, really amazing” feat
that has scientists wondering what this bat can tell us about healthy aging
in humans.

The bat, part of a population of very long-lived Brandt’s myotis
(Myotis brandtii) that roost in caves of the Siberian region of Russia, was
captured last year. It bore a numbered band that had been attached by
researchers who first captured the bat in 1964. The old bat was examined
and released.

The remarkable longevity of this new record holder was reported in
the Journal of Gerontology by Andrej J. Podlutsky and Steven N. Austad of
the University of Texas Health Science Center at San Antonio, and
Alexander M. Khritankov and Nikolai D. Ovodov of the State Nature
Reserve Stolby in Krasnoyarsk, Russia.

Until Khritankov and Ovodov reported their discovery of a different
38-year-old Brandt’s myotis a few years ago, the record had been at least 34
years, held by a little brown myotis (Myotis lucifugus) in the United States.

Bats, Podlutsky said in an interview, break the rules of longevity. “They
are the grand champions. It is very well established that in mammals,
longevity depends on size. You have this correlation between body mass
and longevity: [the smaller the animal, the shorter the life span]. Except
for bats. With a very small body size, they live much, much longer.”
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The oldest bats ever documented are Brandt’s myotis
from Siberia (top), followed by little brown myotis
(above) from North America.

THE OLDEST BAT

Longest-lived mammals offer clues
to better aging in humans
by Robert Locke
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The Gerontology paper said longevity of more than 20 years
is documented for 22 bat species and more than 30 years for
six species.

“That is why bats are so interesting to gerontologists,
because of this paradox,” said Podlutsky, associate professor of
cellular and structural biology. “If you want to learn to swim,
you take lessons from someone who swims well. Studying
[aging in] bats is like having an Olympic champion as your
swimming teacher.”

The scientists said that the Brandt’s myotis had lived 9.8
times longer than would have been expected based on its
“longevity quotient” (maximum age standardized by body
size). That is the highest value ever reported for any mammal,
including those maintained in captivity. The human longevity
quotient, with a record documented life span of 122 years, is
4.5, Podlutsky said.

And as important as the bat’s great age is the fact that it
reached that age in the wild, not in the protected and well-fed
captivity of a laboratory. Even after 41 years, Podlutsky said,
the bat’s physical functions must have been very well pre-
served. Its ability to hear, to echolocate and to fly and maneu-
ver rapidly had to remain at very high levels in order to cap-

ture prey and escape predators every day. “It is,” he said, “like
a human living to be 100 and still being as agile and fast and
healthy as when he or she was young.”

That secret, perhaps, is where these old bats might have
some clues to share with us. How bats manage to live so long
is a fascinating question that, the scientists said in their report,
“should make bats of special interest for researchers studying
mechanisms of slow aging.”

One possibility is hibernation. Brandt’s myotis in Siberia,
for instance, hibernate from late September to the middle of
June, remaining active for only about three months a year. Bat

species that hibernate live, on average, six years longer than
those that do not hibernate. But even nonhibernating bats are
unusually long-lived.

All the longest-lived Brandt’s myotis and little brown
myotis have been males, although it is unclear why that should
be, the report notes. Males hibernate a bit longer, however,
and females pay high energy costs for giving birth and nursing
very large offspring.

Based on purely anecdotal reports, the study said, “long-
lived animals seem to choose hibernation sites within caves
that are highly buffered from the outside environment, and
they also seem exceptionally placid, not struggling hard when
being handled and returning to hibernation very quickly.”

Environmental factors could figure in. While Brandt’s
myotis in Siberia are routinely very long-lived, a well-studied
population of the species near Leningrad has much shorter
individual life spans. Podlutsky said no explanation is clear,
but the Leningrad population could face more predators or a
less-secure food supply.

The precise mechanisms that might enable such longevity
are of great interest to gerontologists, of course. Some reports
suggest that bats, specifically little brown myotis, are resistant

to cellular damage from oxi-
dation.

And Podlutsky has taken
skin cells from little brown
myotis, grown them in the
laboratory and stressed them
with precise doses of gamma
and ultraviolet radiation and
with hydrogen peroxide. The
bat cells survive these
affronts with much less dam-
age than mouse cells exposed
to the same stresses.

Such results remain most-
ly speculative, but the re-
searchers note, “Our results
at least suggest that bats
might have exceptional
defense mechanisms against
cellular damage.”

Podlutsky is pushing bats
as a better animal model for
studying human aging. Mice
currently are by far the most
often used, even though

their maximum life span in captivity is just three years and 90
of 100 mice in the wild die within nine months. Even labora-
tory mice kept in a protected environment, he said, show all
the signs of aging at 2 years old. Contrast that with bats, which
weigh half what a mouse does and are still hunting successful-
ly day after day at 30 or 40 years of age. “Studying mice [in
aging research],” he said, “is like taking swimming lessons from
someone who’s never been in the water.”

ROBERT LOCKE is Director of Publications for Bat
Conservation International.

Scientists are studying bats, especially the long-lived little brown myotis, for clues that might explain
how they remain so active for so long.The results may someday improve the health of aging humans.
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S tep through two sets of black curtains into the darkness of the Bat Jungle. Listen to the
echolocation pings and social calls collected by a bat detector. Look down through vast,

slanted windows into the dimly lit habitat of plants, vines and murals. Although it is daylight
outside, about 40 bats of eight species are convinced it is night, their time to fly, feed, interact,
explore or just hang from vines and branches. Their biological clock has been reset and their
“night” begins at 9 a.m. so visitors can watch bats.

This remarkable new habitat at Monteverde, in the Cloud Forest of Costa Rica, is the cre-
ation of tropical-bat biologist Richard Laval, who has worked in the region since 1973, his wife,
Meg, and a few partners with conservation backgrounds. The Bat Jungle is a centerpiece of
Paseo de Stella, a tourist destination that also offers a history museum and restaurant.

Laval said the project, a for-profit venture that opened in March, provides “a means where-
by I can reach a large captive audience with my message of bat conservation.” Educational dis-
plays, which prominently feature materials and photos from Bat Conservation International,
describe bats and their values for the rain forest. Admission is free for local residents.

One of the most popular exhibits: the food scales. Step on the scales and you learn the
amount of insects (in buckets), fruit (in
bananas) or nectar (in liters) you would
have to eat each night if you were a bat of
the same weight.

The viewing area, Laval said, “is much
more than a flight cage. It is a bat habitat
designed to resemble the cloud forest”
where the bats come from. The walls and
ceiling are covered by a huge mural
designed by Meg Laval and another artist.

“The bat feeders look like stalks of bananas, and nectar-bat feeders are hum-
mingbird feeders painted black and decked with fake flowers.”

After a few minutes, visitors’ eyes adjust to the dim light, and they can
see the bats clearly. The bats are local fruit- and nectar-feeders. A greater
broad-nosed bat (Platyrrhinus vittatus) gave birth recently, and visitors can
now watch the fuzzy pup with its mother.

A popular feature of the Bat
Jungle are scales that show how
much you’d have to eat if you
were a bat your size.
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N E W S  A N D  N O T E S

A ‘BAT JUNGLE’ IN THE CLOUD FOREST

As BATS went to press, we still had a few spaces
open for this summer’s BCI Bat Conservation
and Management Workshops in Pennsylvania
and Kentucky. The workshop in western
Pennsylvania August 7-12 features mist netting,
radiotracking, night-vision observation, bat-
house use, acoustic monitoring and habitat
assessment. The Kentucky workshop, August 16-
21, focuses on cave-dwelling bats with visits to
hibernation and nursery caves of endangered
gray and Indiana myotis.

For more information and registration forms,
please visit BCI's website:

www.batcon.org and select Get Involved,
or contact Workshops Coordinator Kari Gaukler

at kgaukler@batcon.org or (512) 327-9721.

Last chance for a 2006 Workshop

2004 Pennsylvania
workshop
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Spreading the word
D r. Todd Austin, a 15-year member of Bat Conservation International, gave third-

graders at Pawnee Elementary School in Illinois the straight scoop about bats last
Halloween.

“Hollywood and the media have given bats a bum rap with movies like Dracula and
the new horror movie Vampire Bats, which just aired on network TV,” Dr. Austin, a
Doctor of Chiropractic in Virden, Illinois, told the youngsters. “At no other time of the
year is this bad reputation more evident than around Halloween.”

Austin, who frequently tells the story of bats to various groups, has compiled a set of
over 50 slides for his bat programs. He said most of the photos are by BCI Founder Merlin Tuttle, “the number-one bat pho-
tographer in the world.” Fifteen of the slides are from Austin’s own work with bats, including photos of excluding bats from
buildings, helping to identify a colony of endangered Indiana myotis in an Illinois cave and caring for a bat that had prema-
turely awakened from hibernation.

The children at Pawnee Elementary “really enjoyed the presentation,” Austin said. “The slide of the California leaf-nosed bat
with what appear to be rabbit ears and the photo of the wrinkle-faced bat that looks like a dinosaur elicited the most laughter.
The kids and their teacher also thought the tiny Honduran white bats were really cute.”

Austin dispelled myths about bats and explained why they are invaluable for our environment because they consume count-
less troublesome insects and help flowers and trees to grow in rainforests and deserts. He also emphasized that bats are wild ani-
mals that should never be touched.

“While I enjoy speaking to audiences of all ages, children are the future guardians of our planet,” he said. “A little bit of edu-
cation at an early age can go a long way toward changing preconceived negative attitudes about these remarkable and highly
beneficial animals.”

M E M B E R S  I N  A C T I O N
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BCI Member Snapshots

Probably no place on Earth has more unique – and often
downright strange – wildlife than Australia and New

Zealand. And that applies to the bats Down Under, as well. Bat
Conservation International’s Founder’s Circle Ecotour for 2006
will show you wild Australia and New Zealand as few people have
ever seen them.

Led by BCI Founder and President Merlin Tuttle and with
luxurious accommodations in top hotels in wild settings and a
private estate amid 100 acres of wildlife habitat (and a rehabili-
tation center for orphaned flying foxes), this tour promises to be
the ultimate safari.

More than 75 species of bats, including magnificent flying
foxes, are native to Australia, and we expect to catch, examine
and release many of them. Dr. Bruce Thomson, an international-
ly acclaimed bat biologist and always-congenial host, will share
his vast knowledge of Australian bats and other wildlife. Besides
netting bats in the evenings, we’ll encounter a great variety of the
unique Australian fauna during nighttime spotlighting trips.
Many rare and remarkable birds will also be encountered
throughout our visit.

The most unusual bat
we will encounter up-close
will be one of only two na-
tive New Zealand species,
the endangered short-tailed
bat. An amazing animal
that evolved on an island
with no land-based preda-
tors, the short-tailed bat
evolved a semi-terrestrial
existence, hunting in packs
and burrowing into fallen
logs to roost. Dr. Stuart
Parsons, New Zealand’s most-esteemed bat biologist, will accom-
pany us as we catch and examine these amazing bats.

We’ll also spend a full day exploring one of the great natural
wonders of the world: the Great Barrier Reef by boat and semi-sub-
marine, with swimming, diving and snorkeling available.

Join us on this unique exploration of Australia and New
Zealand in a way few are privileged to experience.

The 2006 Founder’s Circle Special Tour will be November 4-20. For information, rates and registration, please con-
tact Pamela Berton at Worldwide Quest. Toll free in North America: (800) 387-1483 or (416) 633-5666, or email

Pamela@worldwidequest.com.

JOIN MERLIN TUTTLE
FOR A UNIQUE ECOTOUR
OF AUSTRALIA & NEW ZEALAND

Last year’s Founder’s Circle 
Ecotour explored Madagascar.

Australian Frog-mouth bird
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NEW
from
the Bat
Catalog
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Here’s a new three-
chamber bat house at a
great price! Built of
Western red cedar, the
interior surface and
landing platform are

made of rough-cut lumber that’s easy for bats to cling to. It
has three-quarter-inch roost chambers and comes fully
caulked. Dimensions: 29" high, 15" wide and 41⁄2" deep, with
a capacity of 200 bats.

Just $99.95 with FREE SHIPPING! (BH-15)

BCI Members get a 10% Discount on all Catalog Items

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

BCI member Addison
Denchik of Montville,

Ohio, is into bats in a big
way. So a visit to Bat
Conservation
International’s offices in
Austin, Texas, was
something of a thrill.
Add a personal lesson
in bats from BCI
Founder Merlin Tuttle
and this was definite-
ly a trip to be remem-
bered, as he notes in
his letter, complete
with photos.

Share a snapshot of your bat activities
with your fellow members: Send it to Robert Locke, Bat
Conservation International, PO Box 162603, Austin, TX,
78716. 

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 Development Department
at (512) 327-9721 or development@batcon.org.

BUILDING A BAT SANCTUARY
On the island of Samal in
the Philippines are five
remarkable caves that
are the year-round home
to many thousands, possi-
bly millions, of bats,
mostly Geoffroy’s rousette
fruit bats. Norma Monfort
is trustee of the property,
which her family has
owned and protected for
generations. With increas-

ing requests for visits, however, she hopes to create a
“Bat Research and Conservation Center” around the
caves that will let the public witness this natural wonder
– without disturbing the bats. Her request to BCI:
“Where do I go from here?”

With so priceless a natural resource at stake, Dr.
Merlin Tuttle, BCI’s Founder and President, and BCI
Biologist Dr. David Waldien agreed to visit the island, sur-
vey the roosts to assess populations and species and rec-
ommend a bat-friendly course of action. Airfare and
excess baggage fees for this trip total $4,697.

CONSERVING BATS IN RURAL INDIA
With no government protection, fruit bats are hunted

commercially in rural India, even as their forest habitat is
being lost to timber harvests and agriculture. The com-
munity-based Grace Trust is dedicated to increasing sus-
tainable economic development in rural South India,
especially among disadvantaged girls and women. This
small organization, which has built an impressive record
since 1997, hopes now to turn its attention to bat conser-
vation in 16 villages around Sadurakiri Mountain. Grace
plans a bat-education program for local schools, street
theater in villages and a series of slide shows, all aimed
at teaching residents about the importance of bats to
their own well-being. Understanding the economic and
ecological value of bats can be the first step toward con-
servation. The Grace Trust requests $1,123 from BCI’s
Global Grassroots Conservation Fund. 

BUILDING A BAT-CALL CATALOG
Mexico is home to some 140 species of bats, but the

echolocation calls of barely a dozen are available on
Internet databases, and those were recorded outside
Mexico. Dr. Luis Iñiguez of the University of Guadalajara
plans an extensive project to collect, identify and analyze
echolocation calls of as many species as possible in the
geographically diverse western states of Jalisco and
Colima. After extensive analyses to positively confirm
species identity, produce sonograms and determine each
call’s realiability for species identification, the informa-
tion will be provided in an online database at South
Coast University Center. It is intended as the foundation
of a Mexican bat-call library that will grow through the
addition of calls collected by researchers around the
nation. Dr. Iñiguez requests a North American Bat
Conservation Fund grant of $5,000 for this project.

BCI Member Snapshots
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Bats make our world a better place by contributing to more and healthier

forests, plants, flowers and fruit – and by removing huge numbers of destruc-

tive insects. Bat Conservation International is returning the favor by mak-

ing the world a safer place for bats. Your support makes that possible.

Now you can take advantage of one of the easiest, most convenient

ways yet to protect bats and their habitats worldwide: Make your gift

through payroll deductions at work.

BCI is a member of Earth Share National, a federation of the most respect-

ed nonprofit environmental and conservation groups in the United States. You

can make your charitable, tax-deductible gift by payroll deductions through

Earth Share. Simply designate Bat Conservation International as the recipient.

Federal employees may support BCI in the annual Combined Federal

Campaign designating our CFC number – 0970 – on

the pledge form.

SUPPORT BAT
CONSERVATION
AT WORK

To find out more about how you and your workplace can support Bat Conservation
International through an Earth Share charitable-giving campaign, please contact BCI Gifts

Coordinator Sarah A. Gerichten at (512) 327-9721 or sgerichten@batcon.org.
Or visit Earth Share online at: www.earthshare.org.
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