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Profound Change
By MIKE DAULTON
Photo: MerlinTuttle.org

T

A northern myotis emerges from under the
loose bark of a tree.

We’re also celebrating
the protection
of Bracken Cave
Preserve, home to the
largest bat colony in
the world, with over
15 million Mexican
free-tailed bats.
TALK TO US

Share your thoughts
and feedback with
Bats magazine at
pubs@batcon.org.
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his year marks two very
special anniversaries for bat
conservation. First, we’re celebrating the fifth anniversary of Bat
Week—a week-long celebration of
bats and the vitally important role
they play in nature.
We’re also celebrating the protection of Bracken Cave Preserve,
home to the largest bat colony in the
world, with more than 15 million
Mexican free-tailed bats.
Back in 2015, BCI, working with
The Nature Conservancy, the Texas
Parks and Wildlife Department, the
City of San Antonio, Bexar County,
and many regional donors, acquired
1,500 acres of land surrounding
Bracken Cave that was imminently
threatened by development. As
a result of this victory, we have
been able to welcome thousands of
visitors each year to the Preserve,
inspiring a whole new group of
people who value and support
bat conservation.
Here at BCI, we’re working hard
across the globe to rack up a string
of impressive conservation victories
just like the one at Bracken Cave.
We’re protecting the world’s most
important cave habitats, restoring
habitats that are degraded or in
danger, and helping every day to
ensure the survival of these incredible creatures.
Our work here and around the
world is not possible without your
support. Together, we have the
power to protect special places like
Bracken Cave Preserve, and end bat
extinctions worldwide.
Mike Daulton
BCI Executive Director

Bat Conservation International (BCI) is a 501(c)(3)
organization dedicated to protecting bats and their
essential habitats around the world. A copy of our
current financial statement and registration filed by
the organization may be obtained by contacting our
office in Austin, below, or by visiting batcon.org.
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500 North Capital
of Texas Highway,
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Austin, TX 78746
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Washington, D.C.
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512-327-9721
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BCI has a long history of bat conservation
on public lands in southeastern Arizona,
home to more than half of the bat species
in the U.S.
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Celebrating National Public Lands Day
We were excited to celebrate the 26th National Public Lands
Day on Saturday, September 28th. Held every year on the
fourth Saturday of September, National Public Lands Day
is the largest single-day volunteer effort aimed at restoring
and celebrating our national public lands.
When we restore national public lands, we are celebrating not only national treasures, outdoor recreation areas and
other green spaces, but also important habitat and roost
sites for some of our favorite animals—bats! Public lands are
home to some critical bat foraging and roosting habitat, like

the cave system in Carlsbad Caverns National Park in New
Mexico (home to 17 species of bats) or the deserts of Big
Bend National Park (home to 21 species). With bats in mind,
we continue the effort to support the public service
and restoration that National Public Lands Day celebrates.

DID YOU KNOW?

Three federal agencies and 700 volunteers
launched the first National Public Lands Day
in 1994.

batcon.org
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Over 400 delegates attended the meeting, representing 41 different countries.
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Thailand trip
BCI Team attends
18th International
Bat Research Conference

Bat researchers
make the long
climb up a mountainside to visit a
cave where Kitti’s
hog-nosed bat
(Craseonycteris
thonglongyai),
the smallest bat
in the world, is
known to occur.

Photos: Jon Flanders / Bat Conservation International

In late July, some of our BCI team
attended the 18th International Bat
Research Conference in Phuket,
Thailand. The five-day conference
was filled with exciting talks and
workshops from fellow bat researchers,
conservationists and partners. Over
400 delegates attended the meeting,
representing 41 different countries.
BCI program staff gave talks on
several BCI initiatives: cave conservation
in the Caribbean, endangered species
surveys in Rwanda, and our bats and
agave program in the southwest United
States and Mexico. We also picked up
some fun new bat facts: according to
Dr. Nancy Simmons from the American
Museum of Natural History (and BCI
board member), there are now 1,406
described bat species in the world!
We look forward to hearing about
new bat discoveries and research at
the next International Bat Research
Conference, to take place in 2022 in
BCI’s backyard—Austin, Texas!

The market at Khao Chong Pran Temple celebrates the
presence of bats in a nearby cave.

04 }bats

Issue 3 2019

Dr. Pipat Soisook holding a small horseshoe
bat (Hipposideros gentilis) caught in a cave.

Around 2 million wrinkle-lipped free-tailed bats
(Chaerephon plicatus) emerge from a cave.

Pd, the fungus that causes White-nose Syndrome, was reported found for the first time in Northern California.

W N S U P DAT E

Photo: Jon Flanders / Bat Conservation International

EVENTS

Celebrate Bats!
A whole week to celebrate bats is just around
the corner!
We all know that bats are amazing animals that
are vital to the health of our environment and
economy. And although we may not always see
them, bats are hard at work all around the world
each night—eating tons of insects, pollinating flowers and spreading seeds that grow new plants and
trees. For this year’s Bat Week (Oct. 24–31), we
invite you to learn about all the different ways you
can be a hero for bats. From installing a bat house,
to teaching others the benefits of bats, to even
hosting a Bat Week party—there are countless
ways you can help bats not only survive but thrive!
Bat Week is an annual, international celebration of the role of bats in nature. Bat Week
is organized by a team of representatives from
conservation groups
and government
MORE
departments from
Head on over to
across the United
BatWeek.org to
States, Mexico,
learn more.
and Canada.

Photo: Kyle Pearce

Host a bat-awareness party for
this year’s international event
Shores of Northern California

Early detection aids
protection efforts
Pd found in Northern California

In early July, Pd (Pseudogymnoascus destructans), the fungus
that causes White-nose Syndrome (WNS), was reported found
for the first time in Northern California. The early detection
resulted from a collaboration between the National Park Service,
California Department of Fish and Wildlife, and BCI to carry
out surveillance for the invasive fungus in
western states. These efforts are part of the
TUNE IN
national WNS response effort. Thus far,
Listen to an interview
only trace amounts of the fungus have been
with our Chief Scientist,
detected, and there is no evidence of infected
Winifred Frick, on NPR’s
bats or bats dying from WNS in California.
San Francisco station
Our vigilant surveillance efforts in California
KQED at tinyurl.com/
y5g28xh9.
and throughout the western U.S. will
continue to aid our efforts to protect bats.
batcon.org
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Northern
Long-Eared
Bat

bat stats
BINOMIAL

Myotis septentrionalis
FAMILY

Vespertilionidae
COLONY SIZE

30 to 60 individuals
WINGSPAN

Up to 10 inches
DIET

Insectivorous
STATUS

Threatened

A northern myotis
emerges from
under the loose
bark of a tree.
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North
America
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REGION

Though highly susceptible
to Pd infection, research
reveals a glimmer of hope

T

he northern long-eared bat
(Myotis septentrionalis) is
federally listed as a threatened species under the Endangered
Species Act. This bat can be found
primarily throughout the eastern
United States and Canada, though
it is thought to range as far north
as the Northwest Territories with a
southern limit in Louisiana. In the
winter, it hibernates in caves and
abandoned mines. During the summer, it roosts mainly in trees and
occasionally in man-made structures.

The WNS Impact

WNS, or White-nose Syndrome, is
a debilitating disease that affects
hibernating bats. It’s caused by
the fungus Pseudogymnoascus
destructans, commonly known
as “Pd.” Like many fungi, Pd is
attracted to cold and damp places,
namely caves. It grows on the
skin of bats while they hibernate,
often forming a white fuzz on the
bats’ faces (hence the name). The
problem with WNS is that the
fungus causes bats to behave oddly.
They become more active during
hibernation and use up their fat
stores that are necessary for winter
survival. Some WNS-affected bats
might also behave erratically, for
example, by flying outside during
the winter months, further depleting
their energy. First reported during
the winter of 2006–2007 in caves
near Albany, New York, Pd quickly
spread to other roosts and has been
found in 33 other U.S. states and
Canadian provinces.
Unfortunately, M. septentrionalis
is highly susceptible to Pd infection.
Studies from scientists (Langwig
et al., 2016; Frick et al., 2017)
indicate nearly 100% of individuals
become infected when Pd invades

a hibernacula. These
individuals also
carry the highest Pd
loads, which can be
devastating for the
health and viability of
entire colonies.
Dr. Frick’s studies
in 2015 indicated that
the northern longeared bat suffers high
mortality rates from
WNS, and 69% of
the sites affected by
the disease result in
complete extirpation
(removal) of the species.
Dr. Frick’s research
further suggests the
species is slowly
disappearing from
most of its historical
range. There may be
some hope: ongoing
research from
Samantha Hoff at the University of
Albany suggests some persistent
populations of the species remain
along the Northeast Coast.
Additional concerns for this species
are the same as for many others:
fDegradation
f
of foraging areas that
deplete available insect prey
fImpacts
f
from climate change

BCI’s Ongoing Efforts

BCI is actively involved with
identifying treatments to possibly
eliminate or reduce the effects of
WNS as well as funding research
to identify anti-Pd agents that can
reduce transmission and mortality
rates of WNS. Efforts include:
fInvestigating
f
the effectiveness of
chitosan (a biological compound
derived from shellfish) as a
treatment against Pd, in collaboration with researchers Maarten
VonHoff from the University of
Michigan and Timothy Carter
from Ball State University.
fStudying
f
the effects of ultravioletC light and polyethylene-glycol to

Photo: MerlinTuttle.org

Males generally roost alone in summer while females usually roost in small maternity colonies.

The northern longeared myotis relies
upon caves and
underground mines
for hibernation.

reduce the environmental reservoir of Pd found
in hibernacula. This work is ongoing with the
help of researchers Craig Willis and Alyssa
Stulberg at University of Winnipeg, Barrie
Overton at Lock Haven University, Jeff Foster
and Katy Parise at Northern Arizona University, and federal biologist Dan Lindner at the
United States Forest Service.
fExploring
f
the creation of artificial prey patches
of insect availability outside of hibernacula
in order to help bats “fatten up” more substantially and improve survival odds during
winter. This ongoing study is being conducted
in collaboration with Craig Willis and Yvonne
Dzal at the University of Winnipeg.
The primary threat to the northern long-eared
bat is difficult to combat. Diseases like WNS
pose additional challenges beyond habitat loss
or human encroachment. WNS is a debilitating
condition caused by the Pd fungus, which spreads
easily between colonies and quickly decimates
entire affected populations. BCI is working
closely with agencies such as the USGS North
American Bat Monitoring program to improve
the knowledge base regarding WNS and affected
bats. It’s pulling together long-term hibernacula
surveys of bats across the U.S. and Canada to
better gauge the impact of WNS.
batcon.org

bats

{ 07

oh,

F E AT U R E

THE PLACES
By MICHELLE Z. DONAHUE

you’ll go!

BCI STUDENT SCHOLARSHIPS HELP RESEARCHERS REACH
NOT ONLY REMOTE LOCATIONS, BUT ALSO THEIR DREAMS

I

Photo: Winifred Frick

Using a drone to retrace
the flight paths of GPStagged bats as they
forage from open pitaya
cactus flowers, BCI
Student Scholar Nayelli
Rivera can estimate food
availability in a grove in
Jalisco, Mexico.
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n Mexico, Nayelli Rivera stands on a ladder
leaned against an organ pipe cactus, reaching
to pluck a pitaya fruit glommed onto one of
its prickly arms. For the organ pipe cactus to
produce the delicious pitaya fruit, the flowers
must be pollinated by nectar-sipping animals,
most often by the lesser long-nosed bat (Leptonycteris yerbabuenae). Rivera is studying the
foraging behavior of the lesser long-nosed bat to
help local farmers adopt sustainable practices
for pitaya fruit production—a subsistence-based
harvest that drives the local economy of the rural
village of Techaluta in Jalisco, Mexico.
In Malaysia, Stanimira Deleva crawls deep
within the spring-fed Deer Cave to collect water.
The cave is home to a large colony of wrinklelipped bats (Chaerephon plicata). Deleva must
delve deep to go where the bats don’t go: she is
in search of clean water, free of guano. Emerging
from the cave mouth, she takes additional
samples of water; moving downstream, she clips
the foliage of bryophytes and arums and bags
them for chemical analysis. She has a hunch that
bat caves may be critical suppliers of nutrients to
downstream plants when high water periodically
flushes out the accumulated guano inside the

Photo: Stanimira Deleva

By analyzing samples of
giant taro downstream
from Deer Cave in
Gunung Mulu National
Park in Borneo, BCI
Student Scholar
Stanimira Deleva seeks
to understand how guano
washed out of bat caves
might act as an important
source of nutrients in
forests around large
roosting sites.

batcon.org

bats

{ 09

F E AT U R E

Photo: Sérgio Lopes

BCI grants have supported over 400 projects, and have been matched by more than $8.5 million in outside research funds.

BCI Student Scholar Samantha
Hoff carefully handles a
northern long-eared bat in
eastern Massachusetts. The
species exhibits several unique
behaviors that may be related
to its coastal habitat, and
Hoff’s work seeks to inform
better management strategies
to support survival in the face
of White-nose Syndrome.
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cave, and that this may
be the case in forests
around the world.
Clad in protective
latex gloves, Samantha
Hoff carefully handles
a northern longeared bat (Myotis
septentrionalis)
captured on the coast
of Long Island, New
York. The northern
long-eared bat is one
of the species most
severely impacted by
the fungal disease
White-nose Syndrome
and has rapidly
disappeared after the
fungus invaded its
winter homes. Hoff is
studying whether the
mild coastal climate
on Nantucket and
Martha’s Vineyard
Island provides a
refuge for over-winter
survival and supports
a sustainable remnant population of northern
long-eared bats.
Despite the differences in their study locations
and research questions, all of these graduate
student researchers share a common thread: they
and six other individuals are the 2019 recipients
of BCI Student Scholarships.
From its very first days as an organization, the
mission of Bat Conservation International has
been to ensure the lasting survival of the world’s
1,400+ species of bats. Also, from its earliest days,
BCI has supported the ideas and questions of the
next cohort of researchers who will carry that
mission forward into the future.
The scholarships are a key element of
BCI’s efforts to expand global capacity in bat
conservation, said Winifred Frick, Ph.D., BCI’s
Chief Scientist. She added that the research
supported by the funds helps to fill critical data
gaps necessary for effective conservation of
at-risk species.
“For conservation to be effective, students who are
asking important questions need to be empowered
to address those questions as part of their research,”
Frick said. “It’s not just an investment in research.
It’s an investment in people.”

Since 1990, BCI has awarded $1,136,272
through its Student Scholarship program.
Available for students pursuing master’s and
doctoral-level degrees, this flagship program
is one of relatively few that enable bat-specific
research. But the impacts are truly global: as
of 2018, the scholarships have enabled research
in 70 countries, on every continent except
Antarctica (the only landmass on the planet
that lacks bats).
Since the program’s inception, BCI grants
have supported over 400 projects and have been
matched by more than $8.5 million in outside
research funds. And competition is high: more
than 1,600 applicants have sought support from
the BCI Student Scholarship fund since 1995.
In that time, just over 1,100 applications were
accepted for review.
“These scholarships have helped many people
at the beginning of their careers who went on
to dedicate their research to bat science, ecology
and conservation,” added Frick. “And looking at
the list of past awardees, it’s a veritable who’s
who in bat conservation circles,” including
the chair of BCI’s Board of Directors, Cullen
Geiselman, who was a grant recipient in 2007.
“The impact of BCI’s student scholarships
cannot be overstated,” Geiselman said. “These
small injections of support have helped to
launch hundreds of careers in bat biology and
conservation, from Argentina to New Zealand.
This is our next generation of leaders.”
Proposed projects should fit into one or more
of three guiding criteria:
1. A better understanding of how human-caused
environmental changes pose threats to global bat biodiversity, such as land use, climate
change or habitat destruction;
2. Research to resolve bat-human conflicts;
3. Answering ecological or behavioral questions
essential to the conservation of species listed
by the IUCN as at-risk or data-deficient.
“We’re looking for people who have a passion
and dedication for what they’re doing,” said Jon
Flanders, Ph.D., Director of Endangered Species
Interventions for BCI. “And though it’s a relatively
small amount of money at this stage of their
careers, it helps their potential grow.”
Reilly Jackson, a University of Tennessee
graduate student who has worked to quantify the
economic impact of bats living in limestone karst
caves in Cambodia, said that the BCI grant she
received in 2017 opened a great number of doors.
For one, it helped her land an offer of a Ph.D.

—REILLY JACKSON, 2017 BCI SCHOLAR

research position at the University of ArkansasFayetteville, the base from which Jackson will
be studying disease ecology of bats in southern
Kenya for the next four to six years.
“It was because of the Cambodia project—for
which I was the only one in-country for two
months of data collection, running everything
on my own—that put me into some situations I’d
never been in before,” Jackson recalled, laughing.
“One of the major reasons I was offered the
position was because of my experience working
in foreign countries, being able to get work done
in remote places, and working with a wide variety
of investors and stakeholders.”
Rivera said that it was learning about the
loss of bat biodiversity, bats’ essential role in
pollination, and the resonating negative impacts
to ecosystem services from that loss, that drove
her toward a career in bat biology. The Student
Scholarship program has helped
make it possible for her to pursue
pitaya research by covering the
costs of the tiny GPS transmitters
she uses for her project.
For Deleva, the Malaysian field
work couldn’t have happened
without the Student Scholarship
funding. And now with a third site
to compare to the same work done
in Costa Rica and her home country
of Bulgaria, she said it makes the
results globally applicable—and has
put a crack in the idea that caves
are closed ecosystems with limited
spheres of influence.
And Hoff said that the grant
helps efforts to fill in the many
knowledge gaps about northern

At the Cave of the Winds in
Gunung Mulu National Park
in Borneo, Stanimira Deleva
and her research team prepare
to sample water and plant
biomass for a study on how bat
guano may serve as a source of
forest fertilizer.

long-eared bat biology—but also for her and
her collaborators to pursue stronger community
outreach efforts, such as the recent call for
Long Island, Nantucket and Vineyard residents,
who have crawl spaces beneath their homes, to
inspect for bats that may be using them as roosts.
This and other efforts are critical for informing
conservation strategies to support the long-term
survival of the coastal populations of the species,
Hoff said.
“Money is often the limiting factor for wildliferelated research, and despite having an extremely
supportive network of partners, we would not be
able to accomplish our objectives without outside
funding sources,” she said. “BCI’s support shows
that this research is valued and important to the
larger bat conservation effort.”

Eneé Morais takes
measurements
of morphological
characteristics of
a Seba’s shorttailed bat (Carollia
perspicillata).

Photo: Stanimira Deleva

“One of the major reasons I was
offered the position was because
of my experience working in
foreign countries, being able to
get work done in remote places,
and working with a wide variety
of investors and stakeholders.”

Photo: Stanimira Deleva

Despite having an extremely supportive network of partners, BCI would not be able to accomplish its objectives without outside funding sources.
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Jason Corbett LiDAR
scanning in an abandoned
mine in New Mexico.
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By LYNN DAVIS

RISK-TAKING RESEARCH AND COOL TECH TOOLS

J

Photo: Nathan Breece / Bat Conservation International

ason Corbett crawls or drops into
unmapped caverns and crumbling abandoned mines, a portable poisonous gas
detector clipped within his quick reach,
to document critical underground bat habitat.
Michael Schirmacher scales wind turbines 30
stories high and then crawls around the top
of the turbines, the nacelle, on his hands and
knees to install bat monitoring sensors.
Both men lead important programs for Bat
Conservation International, placing themselves
in unusual and potentially risky places as
they incorporate solid research methods and
leading-edge technology to see that the world’s
bat population is preserved and protected.
Schirmacher is a longtime researcher in BCI’s
Wind Energy Program. Corbett leads BCI’s
Habitat Protection and Restoration Program.
Both spend at least as much time in the field
as in their offices. And both frequently find
themselves in sticky spots: Schirmacher on
a rain-slick catwalk buffeted by high winds,
Corbett on the floor of a dark cave possibly
inhabited by snakes.

batcon.org
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Temperature, barometric pressure, precipitation and humidity all may play a part in bat interactions with turbines.

Bat deaths due to
wind turbines can be
substantially curtailed
if turbines are stopped
for brief periods of
time—particularly
during warm nights
and migration periods,
when winds are under
15 miles per hour.

Photos: Michael Schirmacher / Bat Conservation International

A field technician
performs a fatality
survey at a wind
energy facility.
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This audio identification system works similarly to popular downloadable apps like Shazam, which can identify (human) recorded songs within a couple of notes.

High Above the Landscape

By Schirmacher’s 40th ascent climbing wind
turbines of 260 to 320 feet, the heart-pounding
exhilaration had subsided. Today, moving handover-hand up the rungs inside wind turbines is
simply part of his job.
In 2006, Schirmacher directed the first of 13
years’ worth of research projects that involved
installing technology on the top of wind turbines.
The high tower work requires that Schirmacher
and his colleagues complete “fall protection
training,” a type of rigorous physical and
classroom preparation demanded of firefighters,
cell tower and electrical power workers.
The overarching question Schirmacher and
his team ask is: How can bats coexist with wind
turbines? Their research seeks to answer why
bats are attracted to turbines. Is it the swishing
sound of the turbines or, maybe, the heat exhaust
from the turbine generators? Are some bats
mistaking turbines for roosting places, and if so,
why? Why are some species more at risk than
others? And how do seasonal migration patterns,
weather configurations, geography and insect
activity factor in?
“We need to remember that bats are cryptic.
They’re difficult to study,” Schirmacher said.
“Bats produce sounds we cannot hear, and their
activity is in the dark, where it’s difficult to see
them.” That’s why technology is so important.
Schirmacher and his team make use of a range
of technologies, including high-speed thermal
imaging to record detailed bat flight behavior,
night-vision, thermography, solar-charged battery
systems to reduce the number of trips up and
down the turbines, ultrasonic microphones that
record high-frequency sounds (such as bat calls),
and acoustic identification software for analyzing
those calls.
This audio identification system works similarly
to popular downloadable apps like Shazam, which
can identify (human) recorded songs within a
couple of notes. Only instead of comparing music
notes, the system compares recordings to BCI’s
library of echolocation data to identify bat species
and activities like foraging or commuting.
Collecting the echolocation data was a
major accomplishment, achieved over years by
researchers who have compiled a “call library” of
known bat calls. Researchers can now keep better
tabs on specific species, like hoary bats, that tend
to be lured to turbines.
Temperature, barometric pressure, precipitation
and humidity all may play a part in bat interactions

with turbines. “When we pair thermal readings
with night videography, we often see patterns
that predict risks for bat mortality,” said
Schirmacher. “We know, for example, that risk is
higher when insects are active.”
That kind of information advances smart
operational practices with energy partners.
Schirmacher points to “win-win” coordination
with Duke Energy on a wind energy development
in West Virginia. “Based on our conversations
with Duke Energy, we learned how turbines
determine to start up or shut down—by
measuring wind speed over 10 minutes’ time.”
Combining his knowledge about bat behavior
with the information on how turbines operated,
Schirmacher’s team came up with a simple
but potentially novel way to change turbine
operations to reduce bat fatalities. “We had the
turbines measure wind speed over 20 minutes,
rather than 10, and not only did we find it
reduced bat fatalities as much or more than
before, it also reduced power loss and turbine
wear-and-tear by lessening the number of times
turbines started and stopped.”
Supported by a number of studies,
Schirmacher said bat deaths due to wind turbines
can be substantially curtailed if turbines are
stopped for brief periods of time—particularly
during warm nights and migration periods, when
winds are under 15 miles per hour.

Schirmacher installs
ultrasonic detectors
on a nacelle of
a wind turbine
to record bat
echolocation calls.
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Bat deaths due to wind turbines can be substantially curtailed if turbines are stopped for brief periods of time.

Photo: Michael Schirmacher / Bat Conservation International

Spectacular Tech

Would taller turbines with longer blades reduce
mortality rates? What about a lowered number
of spins? Can ultrasonic technology be employed
to “ jam” bats’ echolocation, thus keeping bats
from flying too close?
BCI’s work is leading to improved decisionmaking regarding where turbines are located
and the use of bat deterrents. Can ultrasonic
technology be employed to “jam” bats’
echolocation, thus keeping them from flying
too close?
Research and technology are only two-thirds of
the whole, said Schirmacher. He highlighted the
merits of the Bats and Wind Energy Cooperative,
a seemingly unlikely partnership of diverse
interests including land and wildlife managers,
energy developers, academic institutions,
researchers and conservation organizations
like BCI.
The cooperative, celebrating its 15th anniversary, shares research and fosters open dialogue. “Sharing what we learn is essential,”
Schirmacher said.
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Jason Corbett is a prolific surveyor of bat caves
and abandoned mines. In his nearly 12 years of
work for BCI, Corbett has surveyed thousands of
natural caves and abandoned mines, exploring
and documenting the dark unknown.
By necessity, Corbett packs lightly for his work,
not knowing the tight spaces he may encounter.
What he carries, however small, is leading-edge
technology which helps guide important decisionmaking on how caves (and the lands above them)
are preserved and how abandoned mines are made
safe for the public and saved for bats.
On a recent BCI trip to Jamaica, Corbett and
his colleagues used high-tech tools to survey
the only known cave to shelter the critically
endangered Jamaican Flower Bat (Phyllonycteris
aphylla). Corbett and his colleagues also use that
same technology throughout the western United
States to collect indispensable information about
bat occupancy in old and deteriorating mines
that might otherwise be backhoed and filled in,
destroying roosts and, possibly, trapping colonies
of bats.
Corbett’s tech tools are compact, carried in
a drawstring pouch slightly larger than a rock
climber’s chalk bag. Some of the equipment
is relatively ordinary: a laser distance meter
(commonly called a DISTO); an infrared
thermometer to measure surface temperatures;
BCI Subterranean Specialist
Dillon Metcalfe rappels into
an abandoned mine.

We plan to utilize this technology in a different way that is incredibly helpful for understanding how and why bats favor certain roosts over others.

Top: Subterranean Technician
Alexi Kimiatek carefully exits an
abandoned mine in Utah after a
bat survey.
Lower: Subterranean Specialist
Dillon Metcalfe surveys the
portal of an abandoned mine
in southwest Colorado.

Photos: Shawn Thomas / Bat Conservation International

pups clustered in one square foot. Warmth is
conducive to raising their young.”
In Jamaica, LIDAR and other tools were used
to document the only known cave inhabited by
the critically endangered Jamaican Flower Bat.
Corbett recounted the time his team mapped
a small cave system only a few feet below a
highway and a gravel road. What was most
alarming, he said, was that their scan also

Photo: Shawn Thomas / Bat Conservation International

and an anemometer, typically used for
measuring wind speed, used underground
to determine air flow and measure relative
humidity and ambient temperature. All of these
items can be found affordably at most home
improvement stores.
The rest of his equipment is more expensive
and anything but ordinary. A 3x5-inch LIDAR
device enables remote sensing of a cave’s or
mine’s interior, by sending out pulsing laser
beams to provide a precise composite image of
distance, height, width and geological features.
Corbett collects this detailed data and then
loads it onto high-powered computers to be
synthesized with other data to create 3D maps
of the underground surface features and other
useful measurement information. The cost for
one LIDAR device is $50,000 to $75,000.
Equally vital are thermal cameras. “Heatmapping will be an essential part of BCI’s
research above ground or below,” he said. Corbett
points to National Geographic as an example for
the pioneering use of thermal cameras to find
and photograph wildlife. “We plan to utilize this
technology in a different way that is incredibly
helpful for understanding how and why bats
favor certain roosts over others.”
“Bats live in all sorts of environments and also
create their own warmth by huddling together.
It’s not unusual to see 150 to 200 females and
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Radon is prevalent in abandoned uranium mines and can present serious respiratory hazards for the team, though not so much for bats.

Photo: Shawn Thomas / Bat Conservation International

In addition to all their
high-tech gadgetry,
Corbett and colleagues
carry gas detectors, radon
detectors and occasionally
Geiger counters to detect
gamma radiation.

BCI Subterranean
Technician Janette
Perez-Jimenez
surveys a lava tube
for bats in Lava Beds
National Monument,
California.
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In the continental U.S., Corbett and his
team hit the road two weeks of every month
to survey long-forsaken mines the Bureau of
Land Management (BLM) considers deadly and
dangerous. Corbett’s team determines if the mine
was, is or might be inhabited by bats and makes
recommendations regarding bat gates that can
seal the mine entrance from human entry while
keeping it accessible for bats and other wildlife.
Most often, the conditions of the mines they
survey are unknown. For example, there might
be no record indicating whether the mine runs
horizontally to the land surface or it drops
vertically, precipitously.
Safety protocols are strict. No one enters an
abandoned mine without a trained partner. A
third colleague waits at the mine entrance, on
point to help if necessary. In addition to all their
high-tech gadgetry, Corbett and colleagues carry
gas detectors, radon detectors and occasionally
Geiger counters to detect gamma radiation.
Poisonous gases in abandoned mines are
always a potential danger, said Corbett. Radon is
prevalent in abandoned uranium mines and can
present serious respiratory hazards for the team,
though not so much for bats. Corbett explained:
“Radon gas settles low, falling to the floor of the
mine. Radon decays from a gas to solid particles.
identified a private home situated above a warmair roosting chamber.
Those particles adhere to dust that can be stirred
“One well-intentioned homeowner, who didn’t
up when a researcher enters and moves along the
know the home was over this important cave,
floor of the mine, creating a serious health risk if
and one well-intentioned home improvement
proper precautions are not taken.”
project, like digging a new septic tank, could
Gas detectors and Geiger counters have been
spell catastrophe for this species with a known
around for a long time and used to be among
population of fewer than 1,000 bats,” said Corbett. the most sophisticated technology a researcher
“A surface breach opening a second entrance into
would carry into a cave or mine, said Corbett.
the cave could allow the warm air to vent and
“While we now have a lot more technology for
allow cool air into the roosting chamber, putting
our research, those detectors can’t be forgotten in
this species in greater peril,” he said.
our list of tools.”

field
notes
RESEARCH NEWS
FROM AROUND
T H E G LO B E

Spooks of Samhain
C U LT U R E

Image: istockphoto.com/ivan-96

How did bats become associated with Halloween?

H

ead into your local Halloween shop this fall and
look at the decorations. It’s very likely you’ll see
some fake webs, crawling spiders, and dangling
bats. They’re standard Halloween items, but have you ever
thought about why? Bats are amazing creatures, do they
really deserve their “spooky” reputation?

Why exactly are bats tied to Halloween? One theory
is that early U.S. settlers from Europe came across large
groups of bats during the fall. During this time, many
species throughout the eastern U.S. display swarming
behaviors as they mate and head to their winter roosts.
These settlers might have linked these batty observations
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The typical arena has many openings and gates that are accessible for something as small and nimble as a bat.

CO N S E R VAT I O N

Here are some important bat facts that disprove any
“scary” notions:
ffBats aren’t “flying rats!” In fact, they are more closely related
to carnivores and ungulates than they are to rodents.
ffOut of more than 1,400 species of bats, only three are of
the vampire variety. Only one of these vampire bat species
feeds on mammals, such as livestock. The other two species prefer the blood of birds!
ffBats aren’t interested in flying toward people or building
a nest in someone’s hair. North American bats are all
small, and like most wild animals, they prefer to avoid
humans when possible.
ffBats play critical roles in ecosystems around the world.
For example, they serve as important pollinators and seed
dispersers in tropical and subtropical climates. They make
tequila possible through agave pollination—that doesn’t
sound scary!

Image: istockphoto.com/PamelaJoeMcFarlane

At BCI, we appreciate Halloween as a fun time for scares.
Many of our staff members love haunted houses and scary
movies. However, bats are amazing creatures that deserve
protection and admiration. Bats are flying mammals! They
protect our crops from millions of tons of flying pests every
year. So this Halloween, keep the scaring to the ghouls and
goblins, but learn to appreciate and love the amazing bat.
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Mexican free-tailed bat

Arena roosts

Bats are the star players for some sports teams
On Halloween 2009, a San Antonio Spurs basketball game
was interrupted by a new player. This rookie could fly across
the court and exhibited agility that had never been witnessed
in pro basketball. Unfortunately for the Spurs, this rookie
player was only a couple of inches tall, but had a
decent wingspan. This player did scare some of
the players though. Not because they were a tough
opponent, but because it was a Mexican free-tailed
bat (Tadarida brasiliensis). This wasn’t the last
time bats made a professional sports appearance,
because they were spotted at another game in
January 2019.
The typical arena has many openings and gates
that are accessible for something as small and
nimble as a bat. Many bats only need a tiny entry
point to gain access and then fly into the rafters
to find a suitable roosting spot. The bat that
interrupted the 2009 game was likely trying to
escape, but was disoriented by all of the lights and
people. Bats rely on light cues and echolocation
to find their way; cues which were complicated by
spotlights and 30,000 screaming fans.

Photo: Michael Durham / Minden Pictures

with traditional autumn holidays (such as Samhain, a
precursor to our modern day Halloween). Another theory
draws a link between bats and large bonfires held during
this time of year. These warm fires may have attracted
flying insects, which also brought in bats. And while stories
of vampires could be found in folklore across Europe,
descriptions of blood-feeding bats in Central and South
America by European explorers helped inspire spooky
stories like Bram Stoker’s bat-like vampire, reinforcing
a reputation as scary predators.
Bats are generally nocturnal, and people tend to react
instinctively to creatures they see in the night. Being
startled by a rat or an opossum often happens at night, and
a friendly bat swooping nearby is understandably a little
shocking. However, bats are extraordinary creatures that
play a vital role in our worlds.

Bats enter arenas to find warmth and safety from predators.

H A B I TAT S
Photo: Dan Taylor / Bat Conservation International

These human-made structures share
important features with bats’ natural
habitats such such as stable temperatures,
dark conditions and a quiet environment.
Why are bats drawn to places like arenas and sports stadiums?
ffThe insides of arenas have a lot of nooks and crannies for
hiding.
ffWhile bats can be raucous at night, they’re often quiet
during the day when they are sleeping and resting.
ffThe bright lights around an arena can attract flying insects
like moths, which might then attract hungry bats.
The reasons bats enter arenas might also be why they are
often found in large warehouses, abandoned homes, and
other human structures. They find some warmth and safety
from predators and they move right in! These human-made
structures share features with bats’ natural habitats, such as
stable temperatures, dark conditions and a quiet environment.
At BCI we encourage arena operators to remember that
nature is all around us. Games have been interrupted by
pigeons and other birds, and the visiting Portland Trail Blazers
even found a snake once in their locker room! While we
understand no one wants patrons subjected to hundreds of
bats or other creatures, they are a fun distraction. However,
bats shouldn’t be handled with bare hands due to the (very
small) risk of rabies infection, so we recommend personnel
use a towel or sturdy gloves when picking up bats.
We applaud the Spurs’ (and other organizations’) efforts to
capture bats safely with nets and release them outside. We
encourage all organizations to do the same, and not to stoke
unnecessary fears about these magical and important creatures.
Bats delayed a game while the Spurs played on January 31, 2019.

Dr. Theresa
Laverty (L) and
assistant Abby
Pagels install an
automated PIT
reader in the
mountains of
New Mexico.

Bats of the Bootheel
Studying and protecting long-nosed bats
in New Mexico
Perched high in the rugged mountains of southwestern New
Mexico in the region north of the Mexican border known
as the “bootheel” is a large limestone cave. The sparsely
(human) populated region where the cave is located is
home to a variety of animals including javelinas, raptors,
bighorn sheep, the occasional jaguar and one of the most
diverse bat faunas in the U.S. Several bat species call the
cave home, including thousands of lesser long-nosed bats
(Leptonycteris yerbabuenae), a species recently delisted from
the Endangered Species List, and a smaller population of
Mexican long-nosed bats (Leptonycteris nivalis), a species
still listed as Endangered.
batcon.org
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Long-nose bat populations face threats to their primary food source—the nectar from flowering wild agave.

Photos: Dan Taylor / Bat Conservation International

field
notes

Researchers place tarps
on the floor of the cave to
collect fecal samples for
food habits analysis.
This cave and Emory
Cave in Texas are the
only two known U.S.
roosts of the Mexican
long-nosed bat.

Here are some fast facts on this cool roost:
ffThe main cave entrance is high up in the mountains at the
bottom of a sinkhole.
fIt’s
f the only known cave in the U.S. used by both long-nosed
bat species.
ffThe New Mexico cave and Emory Cave in Texas are the only
two known U.S. roosts of the Mexican long-nosed bat.
ffThe long-nosed bats fly across the valley below to feed on
agave up to 30 kilometers away.
Despite its remote location,
this bat population faces
threats to its primary food
source—the nectar from
flowering wild agave. Loss
of agave is primarily due
to agricultural and urban
development and increased
frequency and severity of
wildfires. In addition, climate
change is affecting the timing
of the agave bloom, making
them unavailable to bats
during critical periods such
as migration and while
rearing young.
BCI is actively aiding
these bats across their range
through its Bats and Agave Initiative, which raises awareness
about the role wild agaves play
in the natural environment
and their importance to bats,
in addition to planting wild
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agaves to provide forage. Agave is
essential for long-nosed bats from
the southwestern U.S. to central
Mexico along their migratory pathways and near their major roosts.
BCI’s conservation team and amazing volunteers are planting wild
agave in key areas and working
hard to protect valuable agaverich habitats.
BCI and one of its partners,
XTO Energy, are also supporting
research by Dr. Kathryn Stoner
and Dr. Theresa Laverty to gain
more insights into the ecology
and behavior of bats. Dr. Laverty
and BCI have installed a tracking
system (PIT tags) that reads a tag
placed on select bats in order to
record data on the colony, including
activity patterns and colony size.
Similar tracking with a PIT-tag
system is already under way at
Emory Cave and other locations.
BCI will utilize this data to map bat
movement corridors and develop
corresponding conservation plans.
Every BCI initiative is a team effort,
and this work is supported by:
ffDr. Kathryn Stoner, Project Lead,
head of the Wildlife Department
at Colorado State University
fDr.
f Theresa Laverty, Conservation
Scientist, Colorado State University
ffDr. Winifred Frick, BCI’s Chief
Scientist, who advised on setting
up the PIT-tag system
ffDr. Ana Ibarra, Mexican longnosed bat expert
fMarikay
f
Ramsey, Jack Barnitz and
Steven Torrez, USDA Bureau of
Land Management
ffDan Taylor, BCI’s Senior Restoration Specialist, and Mylea
Bayless, BCI’s Senior Director of
Networking and Partnerships,
who have helped with project
planning, logistics and field work.
All of these dedicated conservationists are working together to
protect New Mexico’s long-nosed
bats as part of our ongoing mission
to preserve bats and their habitats.
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QUESTIONS FOR A NOTED EXPERT

Dave HemprichBennett prepares
to collect bat guano
samples from a
subject in Borneo.

Powerful Science

A BCI Student Scholar reflects on how BCI’s support
advanced his research

D

ave Hemprich-Bennett received a BCI Student Scholarship in 2017
to support his graduate research project in Borneo. He compared
differences in prey availability for bats in undisturbed versus fragmented habitats in old-growth rainforests in the Danam Valley and Maliau
Basin and in areas logged for conversion to oil palm plantations.
An avid runner, Hemprich-Bennett said he also took advantage of long
runs in the jungle to clear his head after hot, difficult days of insect-filled
field work.

Bats: How did you
get involved in
studying bats?
Hemprich-Bennett:
I began working
with bats between
my master’s and
Ph.D. programs, as
a research assistant

for a project to
mitigate damage by
bats at some historic
churches in the U.K.
Previously, I’d done
work with caimans,
and then on the
genetics of plankton.
All of that came

together for my work
using DNA barcoding
to study the tropical
dietary ecology of bats
in Borneo.
Bats: How did BCI’s
support advance
your work?

Hemprich-Bennett:
Though there’s
reasonable bat
diversity in logged
areas, just because
something is existing
doesn’t mean that it’s
as viable as it was prior
to disturbance.
The BCI scholarship
allowed me to go back
to Borneo for a third
time. I strongly felt
I’d be able to do more
powerful science by
getting more samples,
and the grant let me
do that.
Bats: What did
you find?
Hemprich-Bennett:
Basically, we had to
catch bats, put them
in a little bag, and wait
for them to defecate.
In the lab, we’d extract
the DNA from that
waste to look at what
they’re feeding on.
The biggest thing we
found was that bats
in logged areas are
consuming a lower
number of prey species
than in old-growth,
and that bats in oldgrowth areas consume
a broader range of prey.
From that, we
can infer that bats
in logged areas are
more vulnerable
to environmental
fluctuations that might
harm prey species.
Bats: How does your
work contribute to bat

conservation in the
study region?
Hemprich-Bennett:
Our bat work
contributes to a
broader analysis that’s
ongoing about finding
a balance between
allowing oil palm
plantations to exist
and be commercially
viable, but also still be
reasonably good for
conservation purposes.
Bat-wise, one of
the most exciting
things that happened
while we were in
Sabah was that I
caught an individual,
Rhinolophus francisi,
that was only formally
described to science
the year before. It
was only the eighth
record of one being
captured, so that was
cool. I certainly never
expected to see one.
Bats: Did the BCI
scholarship help you
out in any other way?
Hemprich-Bennett: By
funding new research,
especially that of earlycareer scientists, BCI
is building capacity
with bat researchers
around the world. And
for me specifically, the
scholarship helped
not only my research,
but also the local
community where the
research was taking
place. It’s money well
spent.
batcon.org
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Invest To Save North
America’s Most
Endangered Bat
HABITAT LOSS from widespread development and hurricanes have
decimated the population of the Florida bonneted bat. Only six small
natural roosts of this bat remain, and they face constant threats.
With your help we can provide new and lasting artificial roosts to
protect this species on the brink of extinction.

Bat Conservation International
PO Box 140434
Austin, TX 78714-0434

@BatConIntl

@BatCon

@BatConservationInternational

Photo: M GambaRios

Visit floridabonnetedbat.org or text “SaveFBB” to 91999 to find out
how your donation today can give the Florida bonneted bat a chance
at survival well into the future.

Are you a
photographer?

To submit your photos,
please email submissions@
batcon.org.

Photo: Subrat Debata/ Bat Conservation International

Do you
have
or take
photos
of bats?

BAT CONSERVATION
INTERNATIONAL is working
to collect images of bats
from all over the world and
we would love to include
your photo in our next issue
of Bats magazine. You keep
the rights and photo credit,
we help archive and share
your work.

F O R T H E YO U N G

Bat Mask Activity
One of the most fascinating aspects of bats is their facial anatomy. The great
diversity of face types is due to differences in lifestyle and diet. For example,
some bats that feed on nectar need long, thin faces to insert into flowers, while

MATERIALS NEEDED

ffCrayons or markers
ffScissors

CO N S E R VAT I O N I S T

Fun
Fact!
California leaf-nosed bats usually use their sense of

sight (rather than echolocation) when they are foraging,
and resort to echolocation only in total darkness.

insect-eating bats have shorter muzzles and stronger jaws to chomp down on
bugs. Whether you are playing pretend or trick-or-treating, masks are tons of fun
and easy to make. Better yet, you and the kids might learn more about bats!

ffHole punch
ffElastic string

INSTRUCTIONS

1. C
 olor or paint the mask coloring pages. Use your
imagination!
2. Cut out the mask, including the eye holes.
3. Punch holes on both sides of the mask and attach
an elastic string.
4. Put it on and be a bat!

MASKS

To print and
download other bat
mask templates, visit
www.batcon.org/
masks.

California
leaf-nosed bat
(Macrotus
californicus)
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Echo Meter Touch 2

Turn your phone or tablet into a professional-level bat detector for just $179

RECORD ULTRASONIC
BAT CALLS

SHARE YOUR
RECORDINGS

App translates calls into sounds you can hear.

Text, email, or WiFi upload.

IDENTIFY BATS IN REAL TIME
Pop-ups suggest most likely species.

Learn more at www.EchoMeterTouch.com

