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s we begin a new year, I find myself thinking

about the past and envisioning the future. BCI

is on the threshold of its fourth decade as a

champion of bat conservation. And even as the door to the fu-

ture opens with the promise of a new Executive Director and

a dynamic new vision, we will always remember and cherish

our history and the dedicated friends and colleagues who ral-

lied to the cause of bat conservation and con-

tributed mightily to all that we have achieved.

We will always be thankful to those who have

supported us in our mission and to those who

rolled up their sleeves and joined us in the field.

We have succeeded because of your unstinting

support and I am personally honored to serve bat

conservation, BCI and you in these challenging –

and exhilarating – times. I am humbled by the

generous support and friendship BCI has received

all over the world. Thank you for making our

work possible!

2012 has been a very special time for BCI. In

addition to joining the world in celebrating the In-

ternational Year of the Bat, as well as our own 30th

anniversary, BCI has recommitted to our global

mission of working with dedicated partners to save our bats in

the United States and around the globe. We have long recog-

nized that sustainable bat conservation is best achieved through

collaboration and that local efforts grow strongest with local

leadership. Collaborative conservation is our fundamental op-

erating principle – and people make conservation possible.

The community of bat conservationists is growing around

the world. The issues are many and challenges are great, but by

working together, we can succeed. I firmly believe that people

make all the difference, and that anyone can choose to be a hero

for bat conservation. Become a bat champion today and join

BCI in our mission to save the world’s bats – to save your bats.

As I close what is most likely my last Memo to you – I

 expect a new Executive Director will be joining the BCI team

shortly – I am saddened to

share with you news of the

passing of Verne Read, our

founding Trustee and Chair-

man Emeritus (see page 14 of

this issue). Without Verne’s

commitment to our Founder,

Merlin Tuttle, to bat conserva-

tion and to BCI, our path to

success over the past 30 years

would have been far more dif-

ficult. Verne truly was a bat

champion.

“Verne had always been a

hero of mine for his commit-

ment to wildlife conservation

and especially to bats,” Walter Sedgwick, Chair of BCI’s Board

of Directors, said when I informed him of Verne’s death.

“Verne and Merlin achieved something very special when they

established BCI. They launched a legacy for bat conservation

that will last beyond any of us.”

From our earliest beginnings, Verne was always there for

BCI. And he always will be. We will miss you.

EXECUTIVE DIRECTOR
THE MEMO

from our

Dr. Dave Waldien
Interim Executive Director

Leave a legacy for bats today...
By making a bequest to Bat Conservation International, you’ll be supporting our essential bat conservation,

education and research efforts. Putting BCI in your will ensures that bats will be protected for generations

to come. 

To find the charitable gift that best fits your financial goals, visit www.batcon.org/planned.

A

Waldien with his children, Bailey and Hayden.
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COVER PHOTO: Volunteer citizen scientists surveyed thousands of Colorado
caves for use by bats, such as the Townsend’s big-eared bat (Corynorhinus
townsendii), as part of an epic 18-year program. See page 10.
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ats make their liv-
ing on the wing,
racing in and

around often-complex habitats –
and they do it in the dark. That
makes studying their behavior and
travels very difficult. But our ability
to monitor bat behavior has thank-
fully evolved in recent decades be-
yond simple banding studies, in
which you mark a captured bat with
a numbered band and hope to catch
it again later. Today’s high-tech
tracking techniques include GPS
tags (which identify precise geo-
graphical coordinates), satellites,
Doppler radar and radiotelemetry.
And still bats are tough to track.
So the idea (suggested by Sebesta) of tracking bats with a

low-cost “unmanned aerial vehicle” – a deftly modified model
airplane – was simply too powerful to ignore. We jumped at the
chance, and a BCI Student Research Scholarship helped launch
this unique effort.

The result is the Automated Tracking and
Localization Aerial System (ATLAS): a collabo-
rative effort by engineers and biologists to auto-
mate radiotelemetry using off-the-shelf model
airplanes and affordable electronics. Although
still in its early stages, we believe this project will
ultimately make it possible to track radiotagged
bats using a fully autonomous airborne platform
that costs less than $500 in parts.
And no, we aren’t kidding.
Traditional radiotelemetry is a rather

straightforward process, at least at first glance.
First, you capture a bat and attach (usually with
a short-lived glue) a tiny radio transmitter that
sends out faint radio pulses at regular intervals.
Then you establish at least three separate
ground stations – stationary, on foot or in cars
– with radio-receiving gear. The receiving an-

tennas are rotated until they find beeps emitted by the bat’s
transmitting backpack. Then the field crews follow those beeps
through the night as if their lives depended on it. This continues
for days, for as long as the transmitter is viable.
If that sounds exhausting, you are getting a feel for the chal-

B
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Model airplanes go high-tech

by Nathan Fuller and Kenn Sebesta

Research engineer Kenn Sebesta displays
a prototype of the bat plane (inset) and
launches another version by hand for a
test flight.
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A miniature radio transmitter is fitted to the back of a big brown bat using temporary
surgical cement. The authors are developing an autonomous “bat plane” to track signals
from radiotagged bats like this one.

lenges of radiotracking. Bats pay no attention to roadways, reg-
ularly fly over mountains, rivers and highways and show no in-
terest in property rights. Weary human field crews, however,
must contend with all these factors and many others while driv-
ing, collecting data and checking maps. And then there’s the
frequent need to defuse misunderstandings with local residents
or police patrols. In a word, bat tracking is hard core.
Life for radiotrackers gets a bit easier if you are lucky enough

to have access to an airplane, which sails over roads and provides
superior signal quality since radio pulses are rarely disrupted by
foliage or terrain. The drawback, of course, is the extreme cost
of aircraft. The simplest of airplanes costs more than $150 an
hour to rent, plus fuel and pilot fees ($40 to $80 per hour). An
entire season of bat-tracking with airborne telemetry is prohib-
itively expensive.
This brings us back to ATLAS, which, we hope, will provide

the best of both worlds: the quality of airborne tracking with a
ground-level price tag. With this system, low-cost ground crews
will be uplinked to what amounts to a self-guided, flying an-
tenna that’s in almost continuous contact with a flying bat,
while calculating its own position and that of the bat using an
onboard GPS receiver.
ATLAS includes three components that comprise the ears

with which it listens to signals from the bat’s radio backpack.
The outer ear consists of two external directional antennas

strung between the wings and tail of the airplane, one aimed 45
degrees to the left of the nose and the other to the left of the
tail. This means antenna coverage is exclusively to the plane’s
left side. 
ATLAS’ middle ear is a pair of tunable “software-defined

radio” (SDR) chips that process signals from the antenna. The
SDR chips send this pulse into the inner ear, a tiny Raspberry Pi
computer that runs signal-processing software developed by col-
leagues in Luxembourg. The final result – a directional interpre-
tation of the signal pulse – is logged to an onboard SD memory
card and transmitted to the onboard flight-control system.
Once ATLAS hears a bat, it needs to maneuver to the bat’s

location. This requires an autopilot. It turns out there’s a good
reason why the first autopilot system was developed in the
1920s: autonomous flight is surprisingly easy. So long as your
aircraft maintains velocity and attitude, it will stay in the air
and, in general, be quite stable. ATLAS uses OpenPilot hard-
ware and software to guide its flight. This powerful open-source
flight-control system maintains flight stability by using onboard
gyros to determine the plane’s orientation, then adjusting flight
surfaces to compensate for any instability.
OpenPilot can be loaded with a predetermined flight trajec-

tory that the aircraft will follow when it receives certain inputs.
This means that we can launch the airplane autonomously at
the push of a button. It will follow a search pattern to hunt for

c o u rt e s y  o f  M o r g a n  n a b h a n
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a signal from a radio-tagged bat, lock onto the detected signal
and circle it, then return home for battery recharge and data of-
fload at the push of another button. OpenPilot is ATLAS’ brain.
And within that brain is the flight-control system that really

puts ATLAS to work. While searching for a bat flying low
through a forest, ATLAS flies at an altitude of 350 feet (106
meters) as it listens for the soft radio blips from below. Once a
signal is detected, the system puts ATLAS into an orbit around
the source, a flight pattern that permits a very effective triangu-
lation technique. After a few seconds, ATLAS should be able to
locate the source – the radio-tagged bat – to within a reasonable
distance, thus localizing a moving or stationary bat at least as
well as a conventional radio-tracking ground crew.
So far, every component of ATLAS works independently. And

the complete ensemble works in simulation. We have a model
airplane that flies autonomously and an efficient signal-processing
unit. Now these two components must be connected and tested
in a working aircraft. We are working on this connection and plan
to be tracking bats autonomously by the summer of 2013. 
Our hope is that ATLAS will one day change the way

wildlife radiotelemetry is conducted. It should be able to track
almost any elusive organism from the air at a fraction of the cost
of traditional radiotelemetry techniques.
This would mean, for example, that far- and fast-flying

species, such as Mexican free-tailed bats or migratory tree bats,
could be tracked much more effectively than current technology
allows. Migratory birds or even insects such as monarch butter-
flies might be tracked and their paths analyzed to assess the dan-
ger of wind turbines and pesticide application. A detailed
understanding of the pre- and post-hibernation movements of
hibernating cave bats should help us understand how diseases
such as White-nose Syndrome are spread.
The sky really is the limit for what ATLAS may accomplish

in tracking small airborne organisms. Our real goal is to make
wildlife tracking a lot less difficult – but still hard core.

NATHAN W. FULLER is a Ph.D. candidate in biology at Boston
University. KENNETH D. SEBESTA, Ph.D. is a visiting scholar
in the Department of Mechanical Engineering at Boston University.

In this simulation of the aircraft’s automated tracking algorithm, the simulated flight path
(lower right) shows that the ‘bat plane’ can locate a stationary signal to within a radius of
approximately 165 feet (50 meters).

c o u rt e s y  o f  k e n n  s e b e s ta
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he beleaguered bats of Kenya’s Taita Hills
face many of the same threats as bats and
other wildlife in much of the world, espe-

cially the loss of habitat to expanding human populations, farm-
ing and logging. And, of course, few residents are aware of the
benefits they get from bats. But an overriding threat, one that
often thwarts conservationists and leads directly to the slaughter
of bats, is the widespread belief in parts of Kenya that bats are
linked to witches and evil spirits.
Largely because of this toxic myth, bat roosts are intentionally

destroyed and lethal methods are used to eliminate bats from
trees, caves, bridges and buildings. Children routinely kill bats on
sight, while adults burn noxious plants or plastics to suffocate bats
in their roosts, spray them with toxic insecticides or sabotage roost
entrances with thorny branches that tear wings and skin. 
There have been no efforts by government agencies or non-

profit organizations to challenge these destructive myths and
create an appreciation for the ecological and economic impor-
tance of bats. Community-based action is essential for conserv-
ing these bats – and education is the key. That is exactly what
my colleagues and I have undertaken during the past year.
With a grant from Bat Conservation International’s Global

Grassroots Conservation Fund, we launched a broad-based

community-education program. We met with villagers, farmers
and schoolchildren, won the support of elders and influential
pastors and delivered live educational broadcasts through a local
radio station.
Our first step was to determine existing attitudes to help

frame our planned educational efforts for maximum impact.
Using questionnaires, interviews and focus groups, we examined
what people know about bats, how they treat the flying mam-
mals and whether they would consider conserving them. We
questioned a total of 741 people residing in six administrative
areas in three different ecological zones of the Wundanyi and
Mwatate constituencies. 
The results were striking, and somewhat disheartening: only

13 percent of those in our sample knew that bats are ecologically
helpful, while 85 percent expressed negative attitudes about
bats. One of the most common reasons for disdaining bats in-
volved evil forces, although that varied significantly among these
administrative areas. Other reasons included a social stigma as-
sociated with having bats in your home; the assumed loss of
fruit crops to fruit bats; and the nuisance, damage and guano
resulting from bats in buildings. 
At this attitude-sampling stage, incidentally, we encountered

many people who were reluctant to share their feelings for fear

BANISHING ‘EVIL’ MYTHS IN KENYABANISHING ‘EVIL’ MYTHS IN KENYA
Conservationists challenge attitudes
on bats and witchcraft
Conservationists challenge attitudes
on bats and witchcraft

T

by Daniel Maghanjo Mwamidi

The author shares his bat-education message with
villagers in the Taita Hills region of Kenya.

c o u rt e s y  o f  d a n i e l  M wa M i d i



BATS w I N T e r  2 0 1 2 Vo l u m e  3 0 ,  N o .  46

of some form of retaliation. We countered this challenge by con-
vincing local officials and village elders to assure their residents
that our project was valuable and that no one would be victim-
ized for participating.
The support of those same leaders later proved invaluable in

helping to convince residents to attend our presentations and
workshops.
Our educational sessions were conducted in collaboration

with the Office of the President (through the Provincial admin-
istration), Member of Parliament for Wundanyi Constituency,
community elders and the Taita Taveta Wildlife Forum–Wun-
danyi Office.
We explained the importance of bats in pollinating and dis-

persing seeds for food crops such as bananas, avocados, pigeon

peas, cashews and dates, and the role of insect-eating bats in
helping to control agricultural pests.
Since the region depends heavily on agriculture, residents were

especially fascinated to learn that bats hunt many moths,
grasshoppers, plant hoppers, leafhoppers, beetles, aphids and
other crop-damaging insects. We taught farmers how to minimize
potential dangers to bats by modifying pesticide applications.
We also won Kenya Forest Service protection for a number

of water sources (called “water pans”) in and around the forests
in hopes of attracting bats by providing readily accessible water
for drinking. Community leaders and schools near the forests
have agreed to support this initiative.
We showed school officials how to inexpensively seal roof

spaces and gaps to exclude bats humanely from classrooms and

Schoolchildren learn about bats through photos displayed on a laptop  computer as part
of a BCI Global Grassroots Conservation Fund project in Kenya.

c o u rt e s y  o f  d a n i e l  M wa M i d i
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ceilings – as opposed to simply killing them.
The project also designed and distributed bat-information

brochures and posters that reinforce our key educational mes-
sages. Plus, a number of local pastors agreed to share our bat-
conservation messages – especially rejection of the evil-spirits
myths – with their congregations.
And a local radio station allowed us to broadcast eight 30-

minute conservation programs in the local Taita language, as
well as 30 one-minute daily messages. In these sessions, we
raised awareness of bats’ ecological importance and also featured
two pastors who dispelled the myth of bats as agents of evil.
The radio programs allowed listeners to call and ask ques-

tions, which proved popular. It also provided a phone line for
people to express their views on the project. More than 1,790
opinions were logged, and 89 percent were supportive.
To test our impact after six months of education, we con-

ducted another attitude-evaluation survey of 512 Taita Hills res-
idents. Eighty-one percent reported positive perceptions of bats

– a truly dramatic improvement from our initial surveys.
We believe we accomplished a great deal in the Taita Hills

during 2012. We plan now to use our success in education as a
foundation on which to build sustainable bat-conservation ef-
forts at the community level. We are preparing specific recom-
mendations that will be submitted to the decision-makers and
stakeholders of these communities and hope to help them ac-
tively protect their invaluable resource – the bats of Taita Hills
– now and into the future.

DANIEL MWAMIDI is a student at Chepkoilel University College
(a constituent of Moi University) in Kenya.

Mwamidi and his team hope to expand their educational work into
concrete bat-conservation efforts in Kenya’s Taita Hills. You can help
support this Global Grassroots Conservation Fund Project and other
critical bat-conservation projects. Go to: www.batcon.org/donate.

(Left photo) One of several prominent pastors recruited by conservationist Daniel Mwamidi helps to debunk
harmful myths about bats, especially the fear that they harbor evil spirits, among his congregation in Kenya. (Right)
Bats of many species, such as this epauletted fruit bat, are often routinely killed because of such myths. 

c o u rt e s y  o f  d a n i e l  M wa M i d i c o u rt e s y  o f  d a n i e l  M wa M i d i



BATS w I N T e r  2 0 1 2 Vo l u m e  3 0 ,  N o .  48

anielle Brigida and Ryan Richards stepped
out of the tuk tuk (a three-wheeled taxi)
and into Phnom Penh, the colorful,

bustling capital of Cambodia. People and vehicles were rushing
in all directions. Street vendors sold food, trinkets, even gasoline
in old soda bottles. But there was no time for sightseeing in the
dynamic city. They were en route to the countryside, to Bat-
tambang Province, to assess the results of many months of hard
work: a draft of the first international guidelines for the safe and
sustainable mining of guano at bat caves.
Bat guano (feces) is an outstanding natural fertilizer that has

been mined worldwide for centuries. It was also exploited until
the late 19th century as a prime source of saltpeter, a key com-
ponent of the gunpowder of those times. Guano is still mined
in North America, but only for a niche market. Yet it remains a
major resource – both commercially and for subsistence farming
– in much of the developing world, where mining technology
often means strong backs and shovels.
But improper guano mining can be devastating to the very

bats that provide this valuable commodity. Limited knowledge
of bat biology, ill-defined mining and property rights at many
caves and a lack of rules or enforcement frequently result in un-
sustainable mining practices and the loss of countless bats. And
without bats, there can be no guano for the miners.
This is especially true in caves where mining disrupts bats’

roosting habitat or alters the cave’s structure or airflow within the
cave. For example, miners sometimes use excavations or explosives

to improve access to the guano. In addition, pesticides are often
used inside the cave to kill the many insects that thrive in and
around the guano. Discarded trash and other debris are also a
problem. Many conservationists, recognizing that inappropriate
guano mining is a major threat to bats, have for years stressed the
need for science-based guidelines to minimize that risk.
Developing those guidelines, with the direct support of Bat

Conservation International, became the project of the Bat Con-
servation Team. The team is part of an innovative training pro-
gram known as Emerging Wildlife Conservation Leaders
(EWCL), which is sponsored by the U.S. Fish & Wildlife Serv-
ice, White Oak Conservation Center/Howard Gilman Foun-
dation, Wildlife Conservation Network, International Fund for
Animal Welfare and Defenders of Wildlife.
Every two years, EWCL selects a cohort of budding profes-

sionals and provides intensive training in conservation action and
other skills, then mentors them through a two-year international
wildlife conservation campaign. The young conservationists of
the EWCL class of 2010 included Brigida and Richards, as well
as Kate Gersh, Mathilde Iweins, Alli Sribarra and me.
Under the guidance of Dave Waldien, BCI’s Interim Exec-

utive Director, we launched our effort to make guano harvesting
safer for bats. Our proposed guidelines are aimed primarily at
cave managers, government agencies and guano-harvesting
companies. Although our initial focus is on Cambodia and
other Southeast Asian countries, our goal is to improve guano-
mining practices worldwide. 

HELPING GUANO MINERS
SAVE BATS
First international guidelines
for sustainable guano harvests

by Crystal DiMiceli

D
Women mine guano at Rakang Bat Cave in Thailand. Guano is sold as fertilizer in much
of the world, but improper guano collection can threaten the bats that produce it.
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HIGHLIGHTS
Here are a few key points from the draft guidelines for guano
harvesting developed with BCI support and guidance by a
team from Emerging Wildlife Conservation Leaders:

• Harvest guano at night when bats are not in the cave.

• Guano miners should wear masks and gloves at all times
and wash thoroughly after each harvest.

• Control access to the cave through fencing or an enforce-
able permitting process. 

• Never light fires or use kerosene lamps in a cave where
bats roost.

• Do not approach or work near the bats. 
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The EWCL Bat Conservation Team began by studying pre-
vious scientific research on bat biology, cave ecology and guano
harvesting. We found ample evidence that cave bats are highly
sensitive to disturbance, which can result in declining popula-
tions. Guano extraction often introduces loud noise, bright
lights and changes in air temperature when cave entrances or
chambers are modified. Such things can cause mothers to drop
their pups or hibernating bats to awaken and burn essential en-
ergy stores. They sometimes cause bats to abandon the cave.
Harvesting can also pose threats to the miners because, without
proper ventilation or respirator masks, they can be exposed to
airborne diseases often found in such caves.
An international advisory committee of bat biologists pro-

vided invaluable input as we worked together on our draft
guidelines. The result is an in-progress document that is envi-
sioned as a guide rather than an inflexible code of conduct.
With support from the Columbus Zoo & Aquarium Con-

servation Fund of Powell, Ohio, graphic-design artist Grant
Wheeler turned 10 key guidelines into illustrated posters. Al-
though supplemental text is provided in English and Khmer,
the posters are designed for easy comprehension by those who
cannot read.
That is what brought Brigida and Richards to a dusty dirt

road heading out of Phnom Penh. They had arrived in Cam-
bodia after describing the guidelines at the Southeast Asian Bat
Conservation Research Unit’s (SEABCRU) annual conference
in Hat Yai, Thailand, where they also met researchers from
around the region.
The crucial next step was field testing – actually applying

the guidelines during guano harvesting. So they headed for
Tarum 1 Cave in Battambang to assess the results of testing
there. The site had been selected by three Cambodian graduate
students and their advisor, Neil Furey of the Centre for Biodi-
versity Conservation at the Royal University of Phnom Penh,
because it was home to the country’s largest cave-bat colony.
The ECWL representatives met with cave owners and guano

harvesters to discuss the impact of the posters and to visit one

of the caves. At this cave, guano is harvested twice a month by
a cooperative of five farmers, who remove all the guano (100 to
200 bags of 33 pounds [15 kilograms] each) for sale as fertilizer
for trees and rice crops.
The farmers proved very helpful in explaining the real-world

application of the guidelines. For example, they noted that one
cave already has a guardhouse (as recommended) to control ac-
cess, and the cooperative records how much guano is extracted
on each harvest. They also said, however, that they consider
masks and gloves impractical because it’s very hot inside the
cave. In addition, they wear minimal clothing in hopes of avoid-
ing the ticks and lice from adhering to them.
They were uniformly interested in ensuring that guano re-

mains a part of their livelihood and seemed to consider the
guidelines a relevant and practical source for improving harvest-
ing strategies.
The guidelines remain voluntary for now, but we hope they

will help to encourage and inform future legislation in many
countries.
In addition to the work that is being done by the Centre for

Biodiversity Conservation in Cambodia, the EWCL Bat Team
is also working with members of SEABCRU to expand research
into guano harvesting and cave ecosystems, and build stronger
connections between researchers and the communities that rely
on bat guano. Projects similar to the field testing at Battambang
are being planned for Thailand, the Philippines and Indonesia.
As this collaborative effort expands, the future should be-

come brighter for both cave bats and guano miners.

CRYSTAL DIMICELI is a zookeeper with the Wildlife Conserva-
tion Society's Prospect Park Zoo in Brooklyn, New York. Ryan
Richards is a doctoral fellow at the Smithsonian Institution.
Danielle Brigida is Social Media Manager for the National
Wildlife Federation. Kate Gersh is Associate Director of The Murie
Center in Moose, Wyoming. Alli Sribarra is a Grants Administrator
at Sciencenter in Ithaca, New York. Mathilde Iweins is a Natural
Resources Officer with the Food and Agriculture Organization. 
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iologists at the Colorado Division of
Wildlife faced a big problem back in
1990. They wanted to protect important

bat roosts in the state’s abandoned mines, but first they had to
find the bats. Colorado’s rich mining history had left more than
23,000 old mines scattered across the landscape, few of which
had ever been surveyed for bat roosts. The magnitude of the
task was overwhelming. So the agency put out a call for volun-
teers, “citizen scientists” willing to donate their time for bat con-
servation. Two decades later, the results have surpassed their
wildest expectations.
Abandoned mines pose safety and liability issues throughout

most of the American West. Their inherent instability and other
hazards present significant threats to people who venture into
them or just stumble across them or enter to explore them. They
frequently need to be closed to protect humans.
But abandoned mines also provide important habitat for a

variety of wildlife, including bats, spiders, reptiles, amphibians,
rodents, bears and mountain lions. Of the approximately 19 bat
species in Colorado, at least 13 are known to use abandoned
mines. Several species of concern in western North America,
such as fringed myotis (Myotis thysanodes) and Townsend’s big-
eared bats (Corynorhinus townsendii), regularly use old mines as

maternity roosts, as well as breeding and hibernation sites. The
solution typically is to close such mines with special gates that
keep people out, while allowing the bats to come and go at will.  
The Colorado Bats/Inactive Mines Project (BIMP) was cre-

ated in 1991 under the leadership of Kirk Navo and began re-
cruiting volunteers to help conduct preliminary bat surveys at
abandoned mines scheduled for closure. The goal was to help
biologists concentrate their limited time and resources on sites
where the volunteers spotted significant bat activity. The initial
response was encouraging, as dozens of people from varied walks
of life signed on. Some were serious environmentalists who
wanted to help make a difference protecting wildlife. Others
thought it would be fascinating to explore old mining areas.
And some just wanted to get outside and do some four-wheel-
ing. But all of them thought it might be exciting to search for
bats. Volunteers ranged from scientists with advanced degrees
to homemakers with GEDs.
New citizen scientists were first trained in how to safely con-

duct bat surveys at abandoned mines and given an introductory
course in Colorado’s bats. New volunteers were then paired with
division staff or more experienced volunteers, who guided them
during initial efforts. During surveys, volunteers watched for
bats exiting and entering the portals, used bat detectors to listen

B
Fringed myotis roost in a southeastern Colorado mine. Mine-roosting bats like these
were surveyed around the state for 18 years by volunteers in an innovative citizen-
science program.
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for bats and worked with researchers. They monitored bat ac-
tivity at mine entrances for two hours after sunset and recorded
detailed notes on data sheets about bats, other wildlife and
weather conditions. For safety reasons, BIMP volunteers never
entered abandoned mines. 
After a season or two, volunteers progressed from neophytes

who struggled to remember bats’ common names to seasoned
veterans who began speaking in the arcane lexicon of bat biol-
ogists: “That looks like a lactating female.” “There’s a keeled
calcar.” “The ears are long — it’s an evotis.”
They learned and repeatedly demonstrated such technical

skills as conducting safe and accurate mine surveys, recording
information on bat behavior and activity, helping set up harp
traps and mist nets, using bat detectors and much more. Some
became so proficient they were offered paid positions as field
technicians for the program. 
These citizen scientists promptly developed a deep commit-

ment to bat conservation and often-innovative approaches to
it. BIMP biologists Lea’ Bonewell and Nancy LaMantia-Olson
joined as volunteer citizens and were later hired as biologists for
the project. During winter 2004-05, while surveying mines in
southwestern Colorado, they noticed new mining claims were
being posted on Bureau of Land Management lands. They were
concerned that three of the state’s most significant Townsend’s
big-eared bats maternity sites were located in abandoned mines
on nearby BLM land. 
“Why can’t we stake our own claims on these maternity

sites?” Bonewell wondered as they drove home. They discussed
the idea with other bat biologists, and that summer they and
their colleagues spent several days staking claims on mines that
were dubbed the Cory Mine, Pup Tent Mine and Mother Bat
Lode. The Colorado chapter of The Wildlife Society and the
Colorado Bat Society agreed to hold and maintain the claims.
The team then worked with the BLM to explore options for

permanently protecting the lands from future mining activity.
Finally, on May 26, 2009, Secretary of Interior Ken Salazar
signed Public Land Order No. 7735, protecting the sites for the
next 20 years. To our knowledge, this is the first time BLM
lands have been withdrawn by the Department of Interior to
protect bats. Several key individuals working on this years-long
effort had been citizen scientists who moved on to become pro-
fessional biologists. 
As a bat biologist with a deep interest in ecological and con-

servation education, I am impressed at how much citizen-sci-
ence projects such as the Bats/Inactive Mines Project teach their
volunteers. BIMP, of course, was not designed as an educational
program. It was created by biologists searching for a way to ac-
complish ambitious conservation goals on a very limited budget.
In that, the project certainly succeeded. The fact that the vol-
unteers learned so much about science and conservation was a
substantial bonus. 
Over the years, BIMP grew into the Colorado Division of

Wildlife’s leading volunteer project in terms of volunteer hours.
From 1991 through 2009, BIMP’s citizen scientists conducted
more than 2,500 surveys throughout Colorado. They helped
wildlife and conservation biologists identify some 1,200 bat
roosts in abandoned mines, 400 of which were occupied by
species of conservation concern. Over two decades, BIMP vol-

unteers donated more than 50,000 hours of their own time, sav-
ing the Colorado Division of Wildlife roughly $750,000.
Recently Colorado’s wildlife agency has undergone reorgan-

ization, and the bat-survey work at abandoned mines was trans-
ferred from the Colorado Division of Wildlife to the Colorado
Natural Heritage Program. The BIMP volunteer program has
been discontinued, at least temporarily, and its future is unclear.
But because of it, hundreds of Colorado citizens are now

amateur and even professional bat biologists committed to bat
conservation. These volunteers have proven the power of citizen
science to not only provide scientific data at reasonable cost,
but to build a dedicated community of conservationists with
invaluable knowledge, skills and experience. Such efforts can
help us achieve critical conservation goals, some of which might
not be possible, or even considered, without the involvement
and informal education of citizen scientists.

MARK A. HAYES is a researcher in the Department of Integrative
Biology at the University of Colorado at Denver. He studies the
ecology of bats and their roosting environments. 
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Colorado Bats/Inactive Mines Project biologists Lea' Bonewell and
Kirk Navo examine a bat captured at a mine near Canon City, Col-
orado, in 2004.
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BCI CONSERVATION IMPACT AWARDS
Bat Conservation International is honoring two of the many who have had a major impact on bat

conservation. From among the nominations received from members, staff and friends, we have chosen
these bat champions for our 2012 BCI Conservation Impact Awards.

Al Hicks raised the alarm. In February 2006, a caver’s photo
showed bats hibernating at Howes Cave in upstate New York
with a white powder on their muzzles. In January 2007, the
floors of four nearby caves were littered with thousands of dead
bats. And the white powder was there. Hicks, wildlife biologist
at the New York Department of Environmental Conservation,
began asking colleagues and cavers if they knew anything about
“this white-nose condition.” No one had an answer, but the
plague got its name: White-nose Syndrome.
After another year, the WNS had spread to three other

northeastern states with disastrous results for hibernating-bat
populations. Scientists and conservationists throughout the
 region and beyond turned their attention to this new wildlife
disease, and the media began to pay attention. Hicks was a
prime mover in focusing scientific attention on WNS and won
considerable public support through often-emotional appear-
ances in newspapers and television.
“One of Al’s greatest contributions is the passion he has in-

serted into scientific discussions of White-nose Syndrome,” says
Mylea Bayless, BCI’s Director of Programs. At a WNS Science
Strategy Meeting in 2009, scientists were discussing research
plans that required captive bats when Hicks interjected: “Mr.

Chairman, I have no more
bats.” He said later he meant
there were too few survivors to
risk in research without rapid
results. But that plaintive com-
ment expressed a deep sadness
many in the fight against
WNS still face each day.
Hicks retired in 2010 after

33 years with the state agency.
But he remains involved
through Vesper Environmen-
tal, a bat-related consulting
firm he co-founded in hopes
of “coordinating some of the
small but important cooperative projects that no one has the
time to oversee.”
No matter how daunting the challenge of WNS, he once

said, we must keep up the fight. “The alternative is to sit and
wring your hands and do nothing. Then at the end of the day,
you haven’t helped.”
Al Hicks is still helping. 

It seems almost miraculous at times, but in many countries
where bats are often hated, feared and slaughtered, one person
somehow steps up to
champion these belea-
guered creatures. In
Bangladesh, that per-
son is a student at the
Chittagong Veterinary
and Animal Sciences
University: Nurul
Islam.
Bangladesh is

home to at least 33 bat
species. Very little is
known about them,
and most of what the
public knows is simply
wrong. Most believe
bats are blind, dirty
pests that destroy
crops, have no ecological value and defecate from their mouths.
Bat conservation is not on the agenda. Bat populations are be-

lieved to be declining because of habitat loss and illegal hunting
for food and folk medicines. 
That was the challenge facing Islam when he began planning

a “holistic bat conservation” plan for his country. He recruited
and trained nine students from various colleges, developed a
range of education and outreach materials in the Bangla lan-
guage and set out on the first conservation-education program
in Bangladesh.
Armed with a BCI Global Grassroots Conservation Fund

grant, he debunked the myths and educated students about the
benefits of bats at 15 schools, plus adults in five villages. The
team conducted outreach activities at two zoos and the
Bangladesh Agricultural Fair. He worked with farmers and fruit-
growers on bat protection and trained 20 volunteers in bat bi-
ology and conservation. He even reached out to hunters – albeit
with limited success.
Islam is planning now to expand his conservation mission

across much more of his country. Among many other goals, he
hopes to find a more bat-friendly method of keeping flying foxes
away from fruit trees than the often-lethal nets now being used. 
Nurul Islam still faces immense challenges, but the bats of

Bangladesh finally have a champion working on their behalf.

science: al Hicks
Wildlife Biologist, New York Department of Environmental Conservation (retired)

advocacy/education: nurul islam
Student, Bangladesh
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Member Nights are back at Bracken
Bat Conservation International is proud to announce the re-
turn of BCI Member Nights for viewing the world’s largest

bat colony at Bracken Bat Cave near San Antonio, Texas. We
have decided not to continue last summer’s admission-fee
 experiment that opened Bracken to the general public. Visiting
Bracken is a benefit of joining BCI.
Nearby Natural Bridge Caverns, BCI’s partner in last year’s

test, conducted supervised public tours five evenings a week
through the summer to watch millions of Mexican free-tailed
bats emerge from the cave. The bats were carefully monitored
through the season, and there was no evidence that increased
visitation had any discernible impact. 
“Natural Bridge Caverns was an excellent partner and per-

formed admirably throughout this experiment. We greatly ap-
preciate their partnership on this test and their commitment to
the conservation of the Bracken bats. Our decision in no way
questions their first-rate efforts, and we are jointly considering
a limited number of public-viewing nights,” said Dave Waldien,
BCI’s Interim Executive Director.
“But after reviewing the results, we believe that our educa-

tion and conservation goals for Bracken as an iconic symbol for
international bat conservation are best served by providing spe-
cial nights for BCI’s valued members and their guests and for
targeted groups, such as science teachers, conservation organi-
zations, legislators and Scouts.”
BCI has reserved 21 nights exclusively for BCI Members and

their guests from May through September, including an un-
precedented all-night opportunity (already filled) on August 10,
when visitors will experience the bats’ emergence, the Perseid
meteor shower and the bats’ return at dawn the next day.
Bracken Under the Stars Nights, with special programs, are
planned May 25, June 28 and July 10.  
Each BCI membership will admit two adults on Member

Nights. You may also bring up to two children (18 years old or
younger) at no cost. For more details, including how to bring
 additional guests, or to sign up for a Member Night, please visit
www.batcon.org/bracken. Reservations are required, and new
memberships may be obtained during the reservation process.

The 2013 Member Night schedule:
May 25, 29;  June 1, 9, 14, 22, 26, 28; July 5, 10, 13, 18, 27;  August 1, 10, 15, 23, 29;  September 5, 14, 19

Information and registration: www.batcon.org/workshops

Sign up now for a BCI Workshop
A rizona’s Chiricahua Mountains, where habitats range from deserts to high-country forests, support an amazing bat diversity.

At least 18 bat species live in these dramatic mountains. Few areas are better suited for Bat Conservation International’s   field-
training workshops. BCI’s two 2013 workshops will be based at the American Museum of Natural History’s prestigious South-
western Research Station in Portal, Arizona.
These intensive six-day sessions blend lectures and field trips with hands-on training by veteran BCI biologists and regional

experts. With the threat of White-nose Syndrome, participants at all BCI workshops will learn and follow approved decontami-
nation guidelines.
Space is very limited this year, so make your reservations early.

the acoustic monitoring Workshop (June 4-9) offers
biologists, consultants and researchers in-depth experience with
cutting-edge technologies. You’ll work directly with AnaBat/
AnaLook and SonoBat software developers Chris Corben and
Joe Szewczak to learn techniques for collecting, recording and
analyzing bat calls. The session covers heterodyne, frequency-
division, time-expansion and direct-recording techniques, as
well as protocols for designing an acoustic-inventory project.
The $1,795 fee covers course materials, lodging, food and trans-
portation in the field.

the bat conservation and management Workshop
(June 10-15) will provide hands-on experience using mist
nets, harp traps, radiotracking gear and bat detectors, along with
lectures, discussions and field trips. Field training includes safe
and humane bat handling, capture techniques, and species iden-
tification. The $1,595 fee covers course materials, food, lodging
and transportation in the field.

©  f r a n  h u t c h i n s ,  b c i  /  0 0 4 7 5 4 7



BATS w I N T e r  2 0 1 2 Vo l u m e  3 0 ,  N o .  414

n e W s  a n D  n o t e s

The Passing of Friends

Verne R. Read • 1922-2012

Verne Read was essential to the birth and continuing success
of Bat Conservation International and his legacy will always

be a key part of this organization. He and his wife, Marion, were
indispensable supporters and friends when bats had few advo-
cates. Verne, surrounded by his much-loved family, died peace-
fully of complications from Parkinson’s disease on November
25, 2012. He was 90. 
Verne was always a vigorous competitor in both scholastics

and sports. He earned scholarships at Amherst College where
he was a member of the orchestra and swim team. At 20, he
was drafted into the U.S. Army, where he graduated at the top
of his class from an officer’s training program. After serving two
years as a meteorologist for the Army Air Corps, he entered
Harvard Law School on a full scholarship. While there, Verne
gained the attention of his lifelong partner, Marion Chester, by
beating her in a tennis match, which was unusual since Marion
was nationally ranked. 
Both were big-hearted individuals with extraordinarily broad

interests and adventuresome spirits. Where some saw insur-
mountable hurdles, Verne and Marion saw opportunity and ad-
venture.
I first met Verne in 1975, when I was Curator of Mammals

at the Milwaukee Public Museum. Back then, most people
feared bats as vile and dangerous. But when Verne learned that
thousands of bats had moved into a wall of their summer cot-
tage, he called me to learn more about them. He and his family
were delighted to learn the truth about bats and quickly became
enthusiastic supporters of bats.
Verne and Marion believed in bat conservation and in my

vision when almost no one else did. When leading experts
turned thumbs-down on my first research proposal, a study of
frog-eating bats, because they doubted bats’ ability to eavesdrop
on low-frequency frog calls, the Reads funded the project and
even assisted me in the Panamanian jungle. We proved the ex-
perts wrong, which led to scientific papers and an article in Na-
tional Geographic magazine.
Then in 1982, when bats still ranked between rattlesnakes

and cockroaches in popularity, the Reads helped me found Bat
Conservation International. Verne became its founding trustee
and enthusiastically opened doors of opportunity for BCI. He
served for more than 20 years, playing a key role in building it
into a world leader in conservation.  Verne and Marion and
their family have provided leading support for BCI efforts that
have protected many critical bat habitats. Their assistance was
crucial in gaining a national park to conserve bats in American
Samoa and in establishing a 700-acre nature reserve for the

world’s largest bat colony at Bracken Cave in Texas. Two of the
Reads’ sons, Tom and Sandy, have taken up the cause and served
admirably as BCI trustees.
Verne’s legacy of bat conservation and his love and generosity

for family and friends will never be forgotten.  Verne is survived
by his widow, Marion Chester Read; brothers Frank and Dou-
glas Read; children Alice, Ross, Sandy and Tom; and 12 grand-
children.

by Merlin D. Tuttle
Founder of Bat Conservation International

Verne and Marion Read examine the flora of a seashore forest in
American Samoa, where their support was a key factor in creating
a national park to protect bats.
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A tribute to Tom Kunz
Editor’s note: Tom Kunz, one of the world’s most esteemed bat bi-
ologists, is recovering from injuries after being hit by a car October
26, 2011, while attending the North American Symposium on Bat
Research in Toronto, Canada. Biologist Brock Fenton of the Uni-
versity of Western Ontario and BCI Founder Merlin Tuttle offer
this tribute.

It is hard to find an
area of bat biology or
conservation that
Tom Kunz has not di-
rectly influenced. In a
sense, his Ph.D. re-
search on cave myotis
(Myotis velifer) in
1971 provided a clear
indication of his vi-
sion as a researcher
and the breadth of his
interests. This vision
is clearly reflected in
his recent publica-
tions about the biol-
ogy of bats, research
that spans the spectrum from the impact of White-nose Syn-
drome to bats’ specific benefits in agroecosystems.
We are continually impressed by his knack for adopting new

techniques and his talent for opening new doors for researchers
who work with bats. As Director of Boston University’s Center
for Ecology and Conservation Biology, Tom is pioneering the
new, multidisciplinary field of aeroecology – the study of how
airborne organisms (including bats) use and depend on the
lower atmosphere.
Tom’s lifelong record of achievements and contributions re-

flects three invaluable traits: tenacity, enthusiasm and patience.
These are critical for anyone whose job requires teaching and
inspiring students and post-docs. But Tom is also a tireless pub-

lic advocate for bats and science, taking his message to audiences
from schools and community groups to conferences and con-
servation organizations.
A prime example of Tom’s value to his field is the six books

he has edited or coedited. Editing books is probably worse than
herding bats – itself an order of magnitude worse than herding

cats (since bat are racing through
three dimensions instead of two).
He persevered in extracting
chapters from authors who per-
sistently ignored deadlines. Not
everyone demonstrates such
 tolerance.
Among his books is Ecological

and Behavioral Methods for the
Study of Bats, which Tom edited
with Stuart Parsons. It is widely
praised as one of the best re-
sources available for professional
bat researchers, educators and
conservationists. Thanks to the
generosity of its members and
friends, BCI will soon be distrib-
uting copies of this indispensable

text to key professionals in developing countries.
One of Tom’s most enduring contributions is the founding

of the Tiburtine Biodiversity Station in eastern Ecuador in
1995. Having a field station in this difficult region gives bat bi-
ologists and other scientists a base from which to work, allowing
them to undertake research projects that often would otherwise
be no more than flights of fancy. The positive impact of this
achievement will be felt for many years to come. 
We ask you to join us in saluting Tom Kunz for his outstand-

ing contributions to the study and conservation of bats. We
wish him a speedy recovery and know that we will always be
working with Tom through the countless students and col-
leagues he has influenced around the world.

c o u rt e s y  o f  n i c k o l ay  h r i s t o v



That old car that’s cluttering up your driveway can help
bats. Just donate it to Bat Conservation International, and we’ll

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

proceeds to help protect bats and their habitats.

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

Cars for Conservation
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Endangered bats get complex gates

A gate built years ago to protect the bats of Bat Cave in
 Oregon County, Missouri, turned out to be more of a

problem than a solution. The original gate, designed with now-
outdated information, was placed deep in the cave where the
passageway shrinks sharply, creating a bottleneck so severe that
the bats virtually abandoned the site. Once the problem was
recognized, managers reduced the impact by keeping the gate’s
doorway open. By last summer more than 100,000 bats were
counted, making this the state’s largest summer colony of
 endangered gray myotis (Myotis grisescens).

But the area around this important cave in the Mark Twain
National Forest is partially surrounded by private land and criss-
crossed with trails for all-terrain vehicles, putting the cave bats
at great risk of human disturbance. Now, however, the old gate
is gone. And in its place are a pair of unusually complex gates
that really are bat friendly.
This challenging project was accomplished through a part-

nership with the U.S. Forest Service, which provided core fund-
ing, manpower and vehicles; the not-for-profit Cave Research
Foundation (CRF), which served as project manager and pro-

vided the steel, tools and other equipment; and Bat Conserva-
tion International, which dispatched BCI cave specialist Jim
Kennedy to design the gates and oversee construction.
This is one of the most biologically important caves in the

sprawling national forest. In addition to the critical colony of
gray myotis, it is also home to other bat species, as well as frogs,
salamanders, spiders, beetles, crickets and leeches. Special gates
were required because summer colonies leave a cave each night
to forage, and a basic bat gate could cause a massive traffic jam
with so many bats.
“This was the most difficult cave-gate project I have ever

done,” said Kennedy. “The entrances were high on a cliff, so ac-
cess was very difficult. The steep slope, the entrance dimensions,
the cultural sensitivity and the design that was necessary for such
a large summer colony combined to create problems that are
rarely encountered.”
After year and a half of planning, Kennedy and the Forest

Service/CRF crew, reinforced by nine AmeriCorps members,
went to work in October. Materials and equipment were hauled
up to the cave with a winch along a well-anchored steel cable.
One structure was a “flyover gate,” which leaves an opening

high at the top that lets bats come and go. The other was an ex-
tremely difficult “chute gate.” These rarely built gates feature a
large, tube-like vent through which even very large numbers of
bats can move freely in either direction. Kennedy learned to de-
sign such gates from master-gater Roy Powers, with whom he
has worked off and on since the mid-1980s.
Both gates were completed ahead of schedule in just 1½

weeks. The equipment was hauled off, the old gate removed,
trails and other signs of construction were returned to a natural
state and the weary workers went home. Now we all wait until
next summer, to see what the bats think about our efforts.

Funding for this project was provided by Mark Twain National
Forest, Cave Research Foundation, JDD Holdings Inc. and the
Woodtiger Fund.
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The young man on the bicycle can’t see; a genetic disorder stole hiseyesight about a year ago. Yet he maneuvered his mountain bike
with a fair bit of confidence around obstacles and along a twisting

woodlands path – thanks to bats and the im-
pressive technology they inspired.
Dan Smith, a blind 21-year-old aeronauti-

cal engineering student at the University of
Bristol in the United Kingdom, was featured
on a BBC television series called Miracles of
Nature.
The natural “miracle” in this case is echolo-

cation, the biosonar system that bats use to
dodge obstacles and chase down fast-flying in-
sects in the dark. The bats emit ultrasonic
pulses, then analyze the echoes that bounce
back to build a “picture” of whatever is in front
of them.

The program and host Richard Hammond then took another step
and explored a sort of techno-miracle – the Ultracane developed in the
UK by Sound Foresight Technology as a sophisticated “mobility aid”
for the blind. The cane mimics bat echolocation by emitting ultrasonic
waves (which people cannot hear) through two transducers in the han-
dle. It gathers and uses the echoes to detect objects in the user’s path,
signaling the presence, proximity and height of obstructions through
two vibrating buttons on the handle.
Miracles of Nature asked Smith, an experienced bicyclist, if he’d

like to try riding along a trail on a mountain bike fitted with the Ul-
tracane technology. The bike’s handlebars vibrate to signal obstacles
on the left, right or center.
Dan agreed and, with the cameras running, safely completed his

epic ride. “I had to concentrate really hard,” he said in a news release
from the University of Bristol. “But it was great to be able to inde-
pendently ride a bike again.

About 250 people showed up at
the Joslyn Art Museum park-

ing lot in Omaha, Nebraska, last
April to watch the third annual
springtime release of rescued
bats. BCI Member Kaci Cald-
well, a bat rehabilitator and
bat-team leader for Nebraska
Wildlife Rehab, is releasing

one of those bats. Kaci says the
event, which includes a lot of bat educa-

tion and gets local media attention, “is a great way
to get a positive message about bats out to the public.”

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

162603, Austin, TX 78716.

bci member snapshot 

WISH LISTThe

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

Saving Cave Bats in Ghana
Little is known about Jones’ roundleaf bats, except that

they range across just 770 square miles (2,000 square

kilometers) of West Africa, and their numbers are

shrinking. Specific threats to this insect-eating bat are

not clear, but biologist Evans Nkrumah of Ghana notes

that cave roosts are routinely disturbed and that bush-

meat-hunting is common. He proposes a wide-ranging

project in Ghana that combines scientific research, in-

cluding training for volunteer college students, with

myth-countering community education. The goal is to

confirm threats, identify major roosts and build local

support for bat conservation. Nkrumah is requesting a

Global Grassroots Conservation Fund grant of $4,200

for this ambitious effort to save a beleaguered species.

Gating Gear for Bat Caves
Building bat-friendly gates at caves and abandoned

mines is a big job that requires a lot of heavy-duty

tools that are usually needed in remote locations. But

these gates are often essential to protect both bats

and people. BCI has been assembling a gating toolkit

for use by staff and partners.We have almost all the

most critical gear, but now we need the means to

 securely use, store and transport the bulky toolkit.

That  requires a 7,500-watt portable generator

($1,059), two steel “job boxes” ($279 each) and a  

12-foot,  2-axle utility trailer (about $1,400). The total

cost to get our cave-gating gear on the road: $3,017. 

A Rare Education Effort in Bangladesh
Community education is urgently needed in

Bangladesh to conserve the country’s 32 species of

bats from extreme threats of habitat destruction,

harmful pesticides, climate change, illegal hunting and

destructive netting at fruit orchards. Myths and

 misconceptions about bats are tragically common

where 56% of the people believe bats are birds and lay

eggs and 79% are convinced bats play no role in the

environment. No sustainable bat-education programs

 existed in Bangladesh until Nural Islam tackled the

task. To continue his energetic community outreach, he

needs a total of $2,150 for printing bat-conservation

brochures ($250), posters ($450), species cards

($100), art supplies ($150) and visits to 30 schools

around the country ($40/school; total $1,200).
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Bats help the blind to see

c o u rt e s y  o f  r u t h  b a d l e y  p r
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